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NLS Training Message 

Just wanted to make sure that your nls training would not be 
degradated do to the lack of a message in your nls mail box,Our 
training at Artrcom did not have a message in the NLS mail box and we 
were therefore unable to see the flag record in our normal message 
file which would alert us to read the NLS file,Hope this helps, we 
want to make sure you keep up with us , It's no fun when the MCCUNE 
FOREVER file goes undetected, 

Don 
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PART Is OVERVIEW OF THE NATIONAL SOFTWARE WQRKS PROJECT 1 

Introduction la 

Software production in the DoD is estimated to cost over $3 
Billion per year* (Ref, 1) and dominates the schedule of 
development of almost all computer systems. Yet programming 
remains a loosely controlled manual process, with little 
automated assistance. There are numerous reasons for this 
unsatisfactory state of affairs, but probably the most 
important is the fact that tools which can materially aid 
programmers, analysts and their manaqers are inherently 
expensive to develop, and typically require computers much 
larger than those required to run finished programs, Since most 
programmers are constrained to use the same computer for both 
development and operations, only the simplest and widespread 
tools are developed for each computer, and new tool development 
is inhibited, lal 

Computer networks, and an order of magnitude decrease in the 
cost of on»line storaqe, provide an opportunity to attack the 
software production problem in a more complete way than ever 
before, In the Summer of 1973, the Defense Advanced Research 
Projects Agency(ARPA) organized discussions among a number of 
professionals from industry, the Services and universities. The 
general notion emerged of a software factory implemented on a 
computer network, with a coherent collection of tools which 
would expand ana become more powerful over time, ia2 

Further discussions with the Services in the Fall and Winter of 
1973»74 refined the concept, and led AFPA to form a joint 
Program with the Air Force Data Automation Agency(AFDAA) to 
implement the first version of a distributed software factory, 
to be called the National software works (NSW), Air Force 
Systems command (AFSC) joined the project, in the summer of 1974 
through its computer science research organization at Rome Air 
Development center. Discussions are continuing with the Army 
and the Navy, and it seems likely that a coordinated 
tri-servlce effort will evolve. The National Software works can 
potentially provide for DOD-wide utilization of capabilities 
which otherwise will be created ad hoc for each new software 
development program, or worse, not be available at all, la3 

Background and Technical Need lb 

The Software Problem (Excerpted from Ref, 2) lbl 

Demands for software production are increasing in volume and 
complexity, but progress in software technology has been 
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s l o w .  T h e  d e m a n d s  h a v e  c l e a r l y  o u t s t r i p p e d  t h e  
s t a t e - o f - t h e - a r t #  w i t h  v e r y  c o s t l y  r e s u l t s .  C o s t  o v e r r u n s  
o n  s o f t w a r e  d e v e l o p m e n t  p r o j e c t s  a r e  l e g e n d a r y .  S o f t w a r e  i s  
s e l d o m  d e l i v e r e d  o n  t i m e .  T h e r e  i s  m u c h  w a s t e  i n  
p r o g r a m m i n g  a n d  c o m p u t i n g ,  r e s u l t i n g  f r o m  p o o r  m a t c h i n g  o f  
s o f t w a r e  a n d  h a r d w a r e ,  i n c o m p a t i b i l i t y  b e t w e e n  c o m p u t e r s  
r e s u l t s  i n  c o s t l y  r e p r o q r a m m i n g  o r  a n  i n 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  r e d u c e d  c o m p u t i n g  c o s t s  o f  n e w  h a r d w a r e ,  
T h e  m a i n t e n a n c e  c o s t s  f o r  o l d  s o f t w a r e  p r o d u c t s  m a y  b e  a n  
o r d e r  o f  m a g n i t u d e  l a r g e r  t h a n  p r o d u c t i o n  c o s t ,  d u e  t o  p o o r  
o r i g i n a l  d e s i g n  a n d  p r o d u c t i o n ,  l f c l a  

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

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

F i n a l l y ,  a s  c o m p u t i n g  b e c o m e s  m o r e  w i d e s p r e a d ,  t h e  p r o b l e m  
o f  t r a c k i n g  u s e r s '  r e q u i r e m e n t s  w i l l  b e c o m e  a c u t e .  K e e p i n g  
u p  w i t h  c h a n g i n g  r e q u i r e m e n t s  m a y  a l r e a d y  b e  t h e  b i q g e s t  
s o u r c e  o f  D o D  s o f t w a r e  c o s t s ,  n o t  o n l y  i n  t h e  m a i n t e n a n c e  
p h a s e ,  b u t  a l s o  d u r i n g  t h e  d e v e l o p m e n t  p h a s e ,  I n  t h e  
f u t u r e ,  t h e s e  c o s t s  w i l l  i n c r e a s e  a s  m o r e  D o D  f u n c t i o n s  a r e  
p a r t i a l l y  o r  c o m p l e t e l y  a u t o m a t e d .  I b i d  

W h y  S o  F e w  T o o l s ?  I b 2  

T h e  t o o l s  u s e d  t o  d e v e l o p  s o f t w a r e  d o  n o t  r e f l e c t  s o f t w a r e ' s  
r e l a t i v e  i m p o r t a n c e  i n  d e t e r m i n i n g  t h e  c o s t ,  r e l i a b i l i t y ,  
a n d  d e l i v e r y  s c h e d u l e  o f  t h e  t o t a l  s y s t e m ,  i n  m o s t  b i l l i o n  
d o l l a r  i n d u s t r i e s ,  a  s u b s t a n t i a l  i n v e s t m e n t  i s  a c c u m u l a t e d  
i n  s u p p o r t i v e  t o o l s .  T h e  d e v e l o p m e n t  o f  s u c h  t o o l s  i s  
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difficult for labor intensive activities like software 
production, where each product is somewhat unique; but the 
real barrier to the development of adequate tools to support 
software production has been the requirement that the tools 
be reimplemented for each new kind of hardware. Converting 
development tools to run on different hardware is usually 
more difficult than converting an applications system, since 
a prime use of software tools is to shield the applications 
programmers from the details of the computer hardware, the 
logic of the tool must embody specific knowledge of the 
hardware characteristics if the results are to be efficient, 
in the face of conversion costs, some valuable tools have 
been lost, For example, there were satisfactory solutions 
to the problems of round-off, overflow, and underflow in 
numerical computations for the IBM 7094, That was 1966, but 
the problems are still recurring in newer, and in theory 
more sophisticated, computer systems, lb2a 

For planning purposes, the Air Force uses six years as the 
economic life of computer hardware, That means that almost 
all applications systems development must be completed in 
the first year or two after a system is installed if the 
development costs are to be recovered, Tools which are 
developed after the hardware is delivered wili also come 
after the programming staff has finally become accustomed to 
the new system and developed standard procedures for using 
it. Since new tools win be completed too late to help with 
the bulk of the applications systems, and constant 
retraining is something operational organizations can ill 
afford in any case, there is little incentive for people 
outside of the software r&d community to build tools, lb2b 

A related problem is the fact that machines are usually 
sized for their production requirements, not their 
development ones, Hence, they typically do not contain 
enough mass storage for the files that would be required in 
an on.line environment, nor enough memory to support both 
the cede being developed and the tools used during that 
development. Additionally, access to the system is limited 
by the priorities of the production work load, A little 
recognized fact is that the tradeoff between manhours and 
machine resources is vastly different during development 
than during production. The CCiP-85 study (Reference 3) has 
shown that development costs increase exponentially as the 
machine approaches saturation, lb2c 

Despite these problems, the inventory of support software 
has been gradually expanding, Among the most widely used 
software tools are compilers# operating systems, 
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time-sharing executives# file systems# program librarians# 
and interactive editors. Virtually all multi-programming 
operating systems have attempted to create a suitable 
programming environment by providing a set of tools. Some 
merely provide a library from which tools can be selected 
one at a time by the programmer. Others# like Multics# 
CP-67, VS-37G# and TENEX# have provided an on-line 
environment for program building and debugging, lb2d 

These systems have not been as productive as they could have 
been, because there are at present no interfacing standards 
which assure that tools can be used together effectively, 
Non-integrated# tool-at-a-time operation places too great a 
load on the programmer to specify exactly what operations 
are to occur, This problem is particularly acute since 
tools often have command language idiosyncracies, On the 
other hand# if the tools supporting a programming Xanquage 
are tightly integrated# then it is at present impossible to 
access them from other languages. For example, the APL 
environment is completely isolated from the rest of its host 
IBM 360 or 370, Thus# tools may have to be duplicated for 
each languaqe supported on a hardware system# as well as for 
all the different kinds of hardware systems, ib2e 

Origins cf the National Software Works Program lb3 

Recent technological advances make it possible to overcome 
the harriers which have prevented the accumulation of a 
collection of powerful tools to support the software 
development process. The costs of both processing and 
on-line storaqe are dropping rapidly# so it will soon be 
feasible to have all programmers working on-line. 
Experiments like the Programmer's interface have shown that 
many software tools are language independent or only 
slightly language dependent. Experiments using the ARPANET 
have shown that programs running in several machines can 
cooperate and appear to the user as a single system. Such 
cooperation is possible even if the host machines were built 
by different vendors and have significantly different 
architectures and operating systems. Finally, there are 
several examples of large time-sharinq systems being used to 
support development environments for other kinds of 
hardware# in particular mini-computers, lb3a 

Thus there is strong evidence to suggest that tools running 
on a diverse collection of computers can be used toqether 
effectively to develop software for a variety of target 
machines# using a variety of languages, The key is the 
definition of appropriate interfacing standards, lb3b 
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Recognizing the significance of the Software Problem to the 
Dod» and believing that these technological advances offered 
an opportunity to attack that problem in a much more 
concentrated way than ever before, ARpA/iPT h»ld a series of 
meetings with software specialists from industry and 
government during the Summer of 1973, Among the 
participants were Barry Boehm(TRW}, John Brown (TRW), 
Michael Busch(CSC)» F.J, Corbito(MlT), Peter Deutsch(XEROX 
PARC), Jerry FeldmanCStanford), Cordeil Green(Stanford)f 
J,C,R, Lickiider(MiT), Tom Lippiatt(Rand), Barbara 
Liskov(MIT), Richard Watson(SRl), Clark Weissman(SDC), 
Robert Balzer(iSI), T,E, Cheatham(Harvard), Stephen 
Marshall(Massachusetts Computer Associates), Stephen 
Crocker(ARPA/IPT), William clark(NAVSHIPS), L/C Robert 
O'Keefe(USAF-ESD), Maj Harold Arthur(USAF-ESD), Norman 
Glick(NSA), John wott-Smith(USAF-ESD), and Maj 
Zara(USAF*ESD), The result of these meetings was a report 
(reference 4) and a determination that the project should be 
jointly sponsored by a service organization which is a major 
producer of operational software, lb3c 

During the Fall 1973, all three Services were presented with 
the National Software idea, The strongest interest was 
expressed by the Air Force D«*ta Automat ion Agency, The Army 
Computer Systems Command also assigned an officer to 
participate in NSW planning sessions, lb3d 

AFDAA tasked two of its components, the Air Force Data 
Services center (AFDSC) and the Air Force Data systems 
Design Center (AFDSPC), to participate in the project, 
AFDSDC is located at Gunter AFS, Alabama and is responsible 
for developing and maintaining standard data systems which 
run at over 130 AF bases throughout the world, AFDSC is 
located in the pentagon, and supports the Headquarters Air 
Force and the Office of the Secretary of Defense, (The third 
organization within AFDAA, the Federal ADPE Simulation 
Center in Springfield, Virginia, is not currently 
participating,) lb3e 

Pome Air Development Center (RADC) joined the program during 
the Summer 1974 , RADCr located at Griffis AFB, New York* is 
the component of the Air Force Systems Command which is 
responsible for advanced computer science research, They are 
jointly funding the development, and are also serving as the 
ARPA Agent for NSW contracts, lb3f 

National Software Works Design Concepts tc 

Overview lcl 
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The National Software Works will be a software development 
environment on a very large scale. It will be built on a 
computer network to reach a wide user community, and will 
integrate a continually growing collection of specialized 
services into a coherent system to support the development 
of software for a variety of diverse hardware, A typical 
terminal session may involve operations on several different 
machines, Ida 

Consider* for example* the construction of a standard Air 
Force software system for the Burroughs B3500 using the 
COBOL language, Programmers may want to use the NLS editor 
on a POP*10 to enter their source programs and to prepare 
their documentation, TO reduce the cost of on-line storage, 
some of the files may be stored elsewhere on one of the new 
trillion bit storage devices like the Ampex TBM, which 
offers on-line storage at a cost of about a dollar per 
megabit per year, A Burroughs B6700 might be used for 
preliminary syntax checking, interactive debugging at the 
source code level might then be done either on the B3500 or 
on a B47Q0 (a larger, faster version of the same machine,) 
perhaps the best test data generator runs on an IBM 370, 
Finally, the software should be tested on a Burroughs B3500, 
The machine on which a tool runs has come to be called a 
Tool Bearing Host (TBH), The essence of the National 
Software works idea is to make the best possible tools 
available by decoupling the selection of Tool Bearing Host 
hardware from the selection of production hardware, Iclb 

It is understood that some effort will be required to 
instali tools in the NSW; that is the price of achieving 
standardization without discarding existing operating 
systems, There are no plans at present to have the Framework 
optimize the use of hardware resources, Tool installers and 
users will decide where files are to be stored, which hosts 
will support a particular tool, and whether whole files or 
partial files should be moved to perform a given operation. 
The Framework will help them make good decisions by 
simplifying the implementation of the various alternatives, 
and by providing feedback on costs, lclc 

in order to provide a more consistent interface, users will 
access the NSW through FronfEnd network access machines. 
The access machines will know which characters require 
action by the tool being used, so that input characters can 
be collected and transmitted in blocks. The access machine 
will also support some local command interpretation and user 
prompting, whether additional functions should take place at 
the user site, for example text editing, is an open issue, lcld 
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A  N e w  C a p a b i l i t y  t o r  P r o j e c t  C o n t r o l  l c 2  

A  v i e w  o t  t h e  N S W  a s  a  m e r e  l a s h - u p  o t  t o o l s  w h i c h  h a p p e n  t o  
r e s i d e  o n  t h e  A R P A N E T  w o u l d  b e  e x t r e m e l y  s h o r t - s i g h t e d ,  T h e  
t a c t  t h a t  a l l  p r o g r a m m e r  c o n t a c t  w i t h  t o o l s  p a s s e s  t h r o u g h  a  
c o m m o n  c o m m u n i c a t i o n s  m e d i a  w i t h  i m m e n s e  c o m p u t i n g  r e s o u r c e s  
c r e a t e s  a n  o p p o r t u n i t y  f o r  t h e  s t u d y - - a n d  p e r h a p s  
c o n t r o l - - o f  t h e  w h o l e  p r o c e s s  o f  l a r g e  p r o g r a m  c r e a t i o n  a n d  
m a i n t e n a n c e ,  l c 2 a  

i n  t h e  p r o d u c t i o n  o f  a  l a r g e  s o f t w a r e  s y s t e m ,  n u m e r o u s  
p r o g r a m m e r s ,  a n a l y s t s ,  a n d  m a n a g e r s  c o o p e r a t e  i n  a  v e n t u r e  
w h o s e  e n d  p r o d u c t  i s *  i n  s o m e  s e n s e ,  a  s i n g l e  e n t i t y .  I n  t h e  
c o u r s e  o f  t h e i r  w o r k  t o w a r d  t h i s  g o a l ,  t h e y  p r e p a r e ,  e d i t ,  
a n d  m a n i p u l a t e  a  v e r y  l a r g e  n u m b e r  o f  p i e c e s  o f  " t e x t "  o t  
v a r i o u s  t y p e s :  r o u t i n e s  i n  a  p r o g r a m m i n g  l a n g u a g e ,  d a t a  
d e s c r i p t i o n s ,  s t r u c t u r e d  d a t a  o b j e c t s ,  m o d u l e s  o f  o b j e c t  
c o d e  p r o d u c e d  b y  a  c o m p i l e r ,  a s s e m b l a g e s  o f  s u c h  m o d u l e s  
l i n k e d  t o g e t h e r  b y  a  l i n k  e d i t o r *  i t e m s  o f  p r o g r a m  
d o c u m e n t a t i o n ,  a n d  s o  o n ,  l c 2 b  

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

T h e  n u m b e r  o f  s u c h  p i e c e s  o f  t e x t  w h i c h  c o m e  i n t o  e x i s t e n c e  
i n  t h e  c o u r s e  o f  a  l a r g e  p r o j e c t  c a n  b e  a s t r o n o m i c a l ,  a n d  
e v e n  t h e  n u m b e r  i n  s o m e  k i n d  o f  a c t i v e  s t a t u s  a t  a  
p a r t i c u l a r  t i m e  i s  l i k e l y  t o  b e  h u g e ,  i t  o u g h t  t o  b e  c l e a r  
t h a t  a n y  a b s e n c e  o f  c o n t r o l  o v e r  t h i s  l a r g e  a n d  s h i f t i n q  
i n v e n t o r y  o f  m a t e r i a l  i s  a n  i n v i t a t i o n  t o  c o n f u s i o n  a n d  t h e  
a l m o s t  t o t a l  a b s e n c e  o t  a n y  s u p p o r t  s o f t w a r e  f o r  " i n v e n t o r y  
c o n t r o l "  m i g h t  h a v e  s o m e t h l n q  t o  d o  w i t h  t h e  h i g h  a n d  
u n c o n t r o l l e d  c o s t  o f  p r o g r a m  p r o d u c t i o n  ( a n d  p e r h a p s  
s o m e t h i n g  t o  d o  w i t h  o u r  d i f f i c u l t i e s  i n  f i g u r i n g  o u t  w h a t  
w e  a r e  d o i n g  w r o n g ) ,  l c 2 d  

S u p p o s e  b y  c o n t r a s t  t h a t  t h e  t o t a l  i n v e n t o r y  o f  t e x t  p i e c e s  
w e r e  e x p l i c i t l y  r e g a r d e d  a s  o n e  l o g i c a l l y  i n t e g r a t e d  d a t a  
b a s e  m m  t h e  P r o j e c t  F i l e  - -  a n d  t h a t  s o m e  p i e c e  o f  s u p p o r t  
s o f t w a r e  w e r e  c h a r g e d  w i t h  t h e  r e s p o n s i b i l i t y  o f  m a n a g i n g  
t h a t  d a t a  b a s e .  T h i s  p i e c e  o f  s o f t w a r e  -  f o r  t h e  m o m e n t ,  l e t  
u s  c a l l  i t  t h e  F i l e  M a n a g e r  -  w o u l d  o f  c o u r s e ,  k e e p  h o o k s  o n  
t h e  c o n t e n t s  o t  t h e  P r o j e c t  F i l e ,  T h e s e  b o o k s  w o u l d  i n c l u d e  
n o t  o n l y  t h e  c h a r a c t e r  a n d  s t a t u s  o f  e a c h  i t e m  i n  t h e  
P r o j e c t  F i l e ,  b u t  a l s o  i t s  r e l a t i o n s h i p  t o  o t h e r  i t e m s  i n  
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t h e  F i l e  ( t h a t  A  i s  a  l a t e r  v e r s i o n  o f  B ,  t h a t  C  i s  t h e  
o b j e c t  c o d e  N o d u l e  c o r r e s p o n d i n q  t o  C O B O L  t e s t  D ,  a n d  s o  
o n ) ,  l c 2 e  

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

I t  i s ,  o f  c o u r s e ,  e s s e n t i a l  t o  a n y  i n t e r e s t i n g  u s e  o f  t h e  
p r o j e c t  b o o k s  t h a t  t h e y  a l w a y s  b e  c o m p l e t e  a n d  c o r r e c t ,  a n d  
t h a t  t h e r e  b e  n o  p a t h  o f  e n t r y  t o  t h e  P r o j e c t  F i l e s  
u n g u a r d e d  b y  t h e  F i l e  M a n a g e r ,  T h i s  s u g g e s t s  s t r o n g l y  t h a t  
a n  i n d i v i d u a l  p r o g r a m m e r ' s  u s e  o f  h i s  t o o l s  - -  a t  l e a s t ,  w h e n  
t h a t  u s e  y i e l d s  a  n o n - t r a n s i t o r y  ( F i l e d )  r e s u l t  - -  m u st  
a l w a y s  b e  r e p o r t e d  t o  ( a n d ,  p e r h a p s ,  c o n t r o l l e d  b y )  t h e  F i l e  
M a n a g e r ,  l c 2 q  

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

A  f a i r l y  p o w e r f u l  q u e r y  s y s t e m  w i l l  b e  p r o v i d e d  t o  a n s w e r  
q u e s t i o n s  a b o u t  a n y  f i l e d  e n t i t y :  w h a t  i t  i s ,  w h e r e  i t  c a m e  
f r o m ,  w h a t  o t h e r  e n t i t i e s  d e p e n d  o n  i t ,  e t c .  L a t e r  w e  w i l l  
i n t r o d u c e  a  v a r i e t y  o f  e x p e r i m e n t a l  t o o l s  f o r  p r o j e c t  
c o n t r o l  w h i c h  u s e  t h e  F i l e  M a n a g e r ' s  b o o k s  a s  t h e i r  p r i m a r y  
d a t a  o r  u s e  t h e  f a c t  o f  t h e  f i l e  M a n a g e r ' s  e x i s t e n c e  a s  
t h e i r  m e a n s  o f  i n v o c a t i o n  ( a f t e r  a l l ,  t h e  l a t e r  p r o v i d e s  a  
s i n g l e  c o n t r o l  p o i n t  " a w a k e n e d "  e v e r y  t i m e  a n y t h i n g  
i n t e r e s t i n g  h a p p e n s ) ,  H e r e  a r e  s o m e  p r o p o s e d  t o o l s :  l c 2 i  

P r o j e c t  S t a t u s  R e p o r t e r :  T h i s  r e l a t e s  t h e  p r e s e n t  s t a t u s  
o f  t h e  f i l e s  t o  t h e  o v e r a l l  p r o j e c t  p l a n  ( i n  
m a c h i n e - r e a d a b l e  f o r m ) ,  i d e n t i f y i n g  b o t t l e n e c k s ,  c r i t i c a l  
p a t h s ,  e t c ,  l c 2 i l  

P r o j e c t  A c c o u n t a n t :  T h i s  p r o d u c e s  r e p o r t s  o n  t h e  
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f r e q u e n c y  a n d  c o s t  o f  v a r i o u s  p a t t e r n s  o f  a c t i v i t y  
i n t e r e s t i n g  t o  p r o j e c t  m a n a g e m e n t ,  I c 2 i 2  

P o l i c y  E n f o r c e r ?  E v e r y b o d y  i n  S e c t i o n  A  m u s t  u s e  t h e  s a m e  
v e r s i o n  o f  f u n c t i o n  X ?  n o  p r o g r a m m e r  m a y  l i n k  u p  t w o  
r o u t i n e s  u n t i l  e a c h  i s  a d j u d g e d  d e b u g g e d  b y  a  s e c t i o n  
m a n a g e r ?  n o  p r o g r a m m e r  m a y  s t a r t  d e b u g g i n g  u n t i l  a l l  h i s  
c o d e  i s  w r i t t e n ?  n o  p r o g r a m m e r  m a y  w r i t e  a n y  c o d e  f o r  
p h a s e  2  o f  t h e  p r o j e c t  u n t i l  h e  h a s  w r i t t e n  a l l  h i s  c o d e  
f o r  p h a s e  i ?  n o  p r o g r a m m e r  m a y  s t a r t  w r i t i n g  a  n e w  
r o u t i n e  u n t i l  h i s  l a s t  i s  d o c u m e n t e d ,  T h e  a b o v e  l i s t  o f  
( r a t h e r  i n a n e )  p o l i c i e s  a r e  m e a n t  t o  s u a q e s t  a  l a r g e  
f a m i l y  o f  m e r e  r e a s o n a b l e  p o l i c i e s  w h i c h  m i g h t  a p p l y  t o  
s o m e  o r  a l l  p r o g r a m m e r s  a t  v a r i o u s  p h a s e s  o f  a  p r o j e c t .  
I f  a  p l a u s i b l e  w a y  o f  e x p r e s s i n g  s u c h  p o l i c i e s  i n  
m a c h i n e - r e a d a b l e  f o r m  c a n  b e  d e v e l o p e d ,  i t  i s  n o  g r e a t  
t r i c k  t o  d e v i s e  a  t o o l  w h i c h  i s  i n v o k e d  b y  t h e  F i l e  
M a n a g e r  t o  v e r i f y  t h a t  t h e  p r e s e n t  a c t i o n  o f  s o m e  
p r o g r a m m e r  i s  c o n s i s t e n t  w i t h  p o l i c y ,  s o  t h a t  t h e  a c t i o n  
m a y  b e  i n h i b i t e d  o r  p e r m i t t e d  a c c o r d i n g l y ,  I c 2 i 3  

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

i n t e r n a l  D e s i g n  l c 3  

W o r k s  M a n a g e r  l c 3 a  

T h e  W o r k s  M a n a g e r  w i n  c r e a t e  a n d  m a i n t a i n  a n  e x t e n s i v e  
c a t a l o q u e  o f  e a c h  p r o j e c t ' s  i n v e n t o r y  o f  t i l e d . o p j e c t s ,  
T h i s  c a t a l o g u e  w i l l  i n c l u d e  b o t h  s t r u c t u r a l  a n d  
h i s t o r i c a l  i n f o r m a t i o n  a b o u t  e a c h  o b j e c t  ( w h e n  w a s  i t  
m a c e  a t  w h o s e  r e q u e s t ,  b y  w h a t  t o o l ,  f r o m  w h a t  o t h e r  
f i l e d  o b j e c t s ?  w h a t  o t h e r  o b j e c t s  h a v e  b e e n  m a d e  u s i n g  
t h i s  o n e  a s  d a t a ?  w h a t  t r u t h s  a b o u t ,  t h i s  o b j e c t  h a v e  b e e n  
a s s e r t e d ,  o r  p r o v e d ?  a n d  s o  o n ) ,  S i n c e  t h e  w o r k s  M a n a g e r  
w i l l  a l s o  h a v e  a c c e s s  t o  d e s c r i p t i o n s  o f  t h e  
c h a r a c t e r i s t i c s  o f  a l l  t o o l s  w i t h i n  t h e  N S W ,  i t  c a n  b e  
s e e n  t h a t  v a l i d a t i o n  o f  a  w o r k  r e q u e s t  c a n  b e  u n u s u a l l y  
e x h a u s t i v e :  d o e s  t h e  t o o l  e x i s t ,  d o  t h e  i n p u t  f i l e s  
e x i s t ,  a r e  t h e y  o f  t h e  r i g h t  t y p e  a n d  s t a t u s  f o r  t h i s  
t o c l ,  a r e  t h e  f i l e s  a n d  t h e  t o o l s  b o t h  o f  t h e  r i g h t  
s t a t u s  t o  b e  u s e d  b y  t h i s  u s e r  a t  t h i s  t i m e ,  a n d  s o  o n ,  l c 3 a l  

F o r e m a n  l c 3 b  

T h e  F o r e m a n  i s  t h a t  c o m p o n e n t  o f  t h e  N S W  c o n c e r n e d  w i t h  
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taking a well-defined and fully validated request for 
tool use and actually getting the job done, it receives 
an encoded message from the Works Manager which says# in 
effect# "At the request of user X on host Y# execute the 
COBOL Compiler on Host Z# using file HENRY on the 
Datacomputer as input and filing the result on the 
Datacomputer under the name GEORGE and# when the job is 
finished# send me the message W," The Foreman worries 
about fighting the host protocols and arranging the 
communication so that the requested task is in fact 
performed, lc3bl 

While the works Manager component clearly has as 
implementation some integrated family of programs 
resident on the NSW hosts, the structure and location of 
the programs which do the Foreman's job are by no means 
so self-evident, A portion of the work will be 
centralized in the NSW host# but other portions will be 
handled by pieces of program implemented in each 
Tool-Bearing Host and in each Front-End user access 
machine, There are some complex issues here# where best 
design may be different for "closed" tools, like 
compilers# on the one hand and "Open" tools# like 
editors# on the other. The goal will be to establish a 
small number of standards# called "Tool Bearing Host 
Protocols", which all Tool Bearing Hosts and tools must 
obey# and leave each tool installer as much flexibility 
as possible to take advantage of special characteristics 
of his environment, !c3b2 

Front End ic3c 

The Front-End will normally execute in a mini-computer 
(initially a PpP-il) which sits between the user's 
terminal and the aHPaNET# but the system win also run on 
a PqP-10 TeNeX time-sharing system to support users whose 
terminals are connected to TjPS# TENEXs# or large nosts, 
All commands to the Works Manager or to any tool must be 
given through the Front-End, It will provide terminal 
control, aid the user in command specification# parse 
commands, and communicate with the appropriate 
resource(s), While each tool domain within the NSW may 
have a vocabulary unique to its area, this vocabulary 
will be used within language and control structures 
common throughout the NSW, A user will learn to use 
additional functions by increasing vocabulary, not by 
having to learn separate "foreign" languages, when in 
trouble, he will invoke help or tutorial functions in a 
standard way, ic3cl 
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The Front-End will inform the Works Manager whenever it 
recognizes that the user is attempting to access or 
create new files. Eventually, the Front-End will save 
the user's commands for intervals between tool 
checkpoints (if the tool is capable of checkpointing its 
environment), allow the user to reissue old commands, 
allow the user to define and use command macros 
(afcreviations) and interact with tools (upon user 
request) to "undo" the effect of commands where possible, Ic3c2 

The Front-End will support CRT displays and hardcopy 
typewriter terminals# as well as CRTs used as full 
two-dimensional device, through a Terminal Controller, 
The Terminal Controller is a microcomputer supporting 
primitives for subdividing display screens into 
rectangular windows and for allowing the user to "point" 
at information displayed on a screen as arguments in 
commands to tools, The Front-End will also be able to 
handle such devices as card readers and punches, line 
printers, and tape drives, ic3c3 

An operating system Interface module, consisting of a set 
of virtual operating system primitives# will be used to 
make the Front-End as operating system independent as 
possible. This will enable the Front-End to be 
transferred to other equipment later. The Front-End 
systems will be maintainable# loadable# and 
(symbolically) debuggable from a remote timesharing 
(TENEX) system, Ic3c4 

Generalized Support tools ic4 

Software libraries, lc4a 

There are many cases when software should not be written 
at all -- existing code should be used. The NSW must 
provide access to software libraries to facilitate their 
use, ideally it should be possible to access all 
available libraries using a standard command language, 
However# in the short run# only a limited number of such 
libraries can be made available, and there will still be 
some command language idiosyncracies, lc4al 

The two major classes of software libraries are libraries 
containing subroutines or components which can pe used as 
building blocks and incorporated into the applications 
software, and libraries of self-contained applications 
systems, These two kinds of libraries will have to be 
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h a n d l e d  d i f f e r e n t l y *  e s p e c i a l l y  w i t h  r e g a r d  t o  a c c o u n t i n g  
a n d  r e l e a s e  ( c o p y  p e r m i s s i o n ) ,  I c 4 a 2  

T h e  d i f f i c u l t  c a s e s  a r e  t h e  l i b r a r i e s  o f  s u b r o u t i n e s  o r  
c o m p o n e n t s  w h i c h  t h e  u s e r  c a n  i n c o r p o r a t e  i n t o  t h e  
s o f t w a r e  s y s t e m  h e  i s  b u i l d i n g ,  A c c e s s  c o n t r o l  i s  v e r y  
d i f f i c u l t  w i t h  s u c h  t o o l s ,  T h r e e  a l t e r n a t i v e s  h a v e  b e e n  
i d e n t i f i e d  t h u s  f a r :  I c 4 a 3  

S u b r o u t i n e s  a n d  o t h e r  c o m p o n e n t s  c a n  o n l y  b e  u s e d  i n  
t h e  v e n d o r ' s  e n v i r o n m e n t  a n d  t h e  s y s t e m  w i l l  n o t  a l l o w  
y o u  t o  c o p y  a  l o a d  m o d u l e  o u t  w i t h o u t  p a y i n g  a  s t i f f  
e x i t  f e e ,  I c 4 a 3 a  

T h e  s u b r o u t i n e  c a n  b e  c a l l e d  a c r o s s  t h e  n e t w o r k  f o r  
d e b u g g i n g ,  a n d  t h e  u s e r  w o u l d  a g a i n  b e  c h a r g e d  a  s t i f f  
e x i t  f e e ,  I c 4 a 3 b  

O n l y  c e r t i f i e d  l i n k a g e  t o o l s  a r e  a l l o w e d  t o  a c c e s s  t h e  
s u b r o u t i n e  l i b r a r y ,  a n d  t h e  u s e r  i s  C h a r g e d  e a c p  t i m e  
h e  b u i l d s  a  n e w  o b j e c t  m o d u l e ,  I c 4 a 3 c  

A n  e f f o r t  s h o u l d  b e  m a d e  t o  g e t .  l i b r a r i e s  o f  
q o v e r n m e n t p - o w n e d  s o f t w a r e  i n s t a l l e d  a s  t o o l s ,  R e g a r d l e s s  
o f  t h e  r u l e s  f o r  r e l e a s i n g  c o m p o n e n t s ,  a  r e c o r d  m u s t  b e  
k e p t  w i t h  i n f o r m a t i o n  a b o u t  w h o  u s e s  t h e  s u b r o u t i n e ,  o n  
w h a t  m a c h i n e ,  u n d e r  w h a t  o p e r a t i n g  s y s t e m  a n d  w i t h  w h a t  
r e s u l t ,  T h e r e  m u s t ,  b e  a  c o m p l e t e  a u d i t  t r a i l  o f  a l l  
c o p i e s  s o  t h a t  t h e  u s e r s  c a n  b e  n o t i f i e d  w h e n  t h e  
s u b r o u t i n e  o r  c o m p o n e n t  i s  m o d i f i e d ,  I c 4 a 4  

B a t c h  s c h e d u l e r ,  l c 4 b  

T h e  p u r p o s e  o f  t h e  b a t c h  s c h e d u l e r  I s  t o  m a i n t a i n  a  
c o m p l e t e  a p p l i c a t i o n s  s y s t e m  i n  t h e  N S W  f i l e  s y s t e m ,  T h e  
f i l e  s h o u l d  i n c l u d e  a n y  n e c e s s a r y  j o b  c o n t r o l  i n f o r m a t i o n  
a s  w e l l  a s  t h e  s o u r c e  a n d  t h e  o b j e c t  f o r  c o m p o n e n t  
m o d u l e s ,  l c 4 b l  

S o m e  s y s t e m s  p r o v i d e  f o r  r u n - t i m e  o p t i o n s .  W e  w o u l d  l i k e  
t h e  N S W  t o  c o n t r o l  t h e  s p e c i a l i z a t i o n  o f  t h e  s t a n d a r d  
s y s t e m  s o  t h a t  r e c o r d s  c a n  b e  k e p t  o n  w h i c h  o p t i o n s  a r e  
e x e r c i s e d ,  I c 4 b 2  

A p p l i c a t i o n s  s y s t e m s  u s u a l l y  r e q u i r e  m a s s  s t o r a g e  f i l e s  
a n d / o r  t a p e s .  S i n c e  m a n y  v e n d o r  s u p p o r t e d  s y s t e m s  d o  n o t  
p r o v i d e  f o r  c a t a l o g i n g ,  s e q u e n c i n g  o f  n e w  v e r s i o n s ,  e t c , ,  
i t  s e e m s  d e s i r a b l e  f o r  t h e  N S W  t o  o f f e r  t h e s e  s e r v i c e s .  
T h e y  w i l l  b e  p r o v i d e d  b y  t o o l ( s )  w h i c h  ( i f  t h e y  a r e  

1 2  
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developed new for NSW) must be written in CoBcjL or 
FORTRAN for a widely available computer systemls), Ic4b3 

Once the selection of run-time parameters and the control 
of production files is made internal to the NSW, there 
are numerous opportunities to provide enhanced 
capabilities at relatively low cost. An example is a 
time-sensitve scheduler, Criteria might be established 
for when the system should run (e, g#, the first Tuesday 
of every month), The NSW scheduler would automatically 
identify necessary data files, run the appropriate job 
(on one set of target machines) and distribute the 
results. Time sensitive scheduling could be implemented # 

by a MULT1CS scheduler, NOTE: Many jobs scheduled this 
way will be run by having the operators move tapes from 
NSW to independent production machines, An analogy can 
be made with second generation batch scheduling , except 
the NSW has automated much, if not all, of the work of 
the production coordinators and operators, Ic4b4 
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Before long the computer revolution may extend beyond secreatriesand 
other support personnel to the Professionals they serve# profoundly 
influeccing the working habits of every office employee, 1 

the professinals whose capabilities engelbart seks to augment include 
all those whone peter drucker refers to as knowledge workers -that 
is,executies, planners, reseachers, designers,, writers and others wo 
createand plly knowledge to productive ends, 2 

in fact mr, saum intends his system to serve thesecretary, the 
visible fools include a screen, 3 
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ATTENDEES J 1 

AREA la 

Bill Carlson* IPTO 202-649-5037 1 al 

RADC lb 

Col R. KrutZ IS 315-330-2204 lbl 

Capt Michael wingfield* ISCP 315-330-7746 lb2 

Duane Stone* ISCP 315-330-7746 lb3 

AFDSDC lc 

MajKenneth Hearn* SYOT 205-279-4222 lcl 

AFDSC *d 

Maj Gary Hignett* XM AUT 22-78723 1^1 

Allan Wylie SF AUT 22-73577 ld2 

COMPASS le 

Stephen Marshall 617-245-9540 lei 

Robert Millstien 617-245-9540 le2 

Charles Muntz 617-245-9540 le3 

GSG L£ 

Norman Pasmuseen 603-893-1000 lfl 

PURPOSEt 2 

A steering committee (#) review of the project progress and to 
discuss the upcoming demonstration at Gunter in Nov, 2a 

To get inputs from Jim Burrows (AFDAA) on the view of the project 
from his vantage point, 2b 

DISCUSSION: 3 

we meet Tues to discuss the progress and problems of the NSW 
project, COMPASS assured us that all is in order to give the 
demonstration at Gunter on the 15th of Nov, The essence of the 

1 
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demonstration will be to submit a COBOL job for compilation from 
NLS files under the control of the WM, COMPASS is still lacking 
in documentation! There will be another NSW steering group 
meeting at that time, 3a 

DSDC 3b 

DSDC does not have a well defined plan of how they will use the 
NSW after the 1 Nov Demo, Maj, Hearn recognizes this and will 
be preparing and staffing one as soon as he gets back to 
Gunter, The appeareance of about 20 NSW managers and workers 
at Gunter in Nov may shake them up enough down there to take 
things seriously, 3b1 

DSC 3c 

DSC has their PDP-11 deliverd, but it win not be installed for 
about 2 months, the time it win take GSA to get power to the 
site, 3c1 

There is a 3 month maintenance on the li, then DSC will have 
to qet their own set up, Mike will check to see if this 
time begins on delivery or at installation, 3cla 

DSC is seriously considering running the UNTX exec on their 
11, instead of ELF and the NSW front-end. They feei that 
this will give them more local editing capability. It will 
not support the DNLS terminals however, or interact with the 
WM, we should look further into this, as it has possible 
negative implications for NSW, 3clb 

DSC current use of the network consists of using NLS to support 
the publishing of a 1000 page Ap manual (66*1) for LG, The 
manual was input using MTSTs* read onto IBM tape and converted 
by SPI into NLS files. The OPP for maintenance of this manual 
may be switched from the pentagon to Gunter, The manual was 
further revised and updated about a month ago, when 25 people 
flew intc Gunter, The revised manual was sent to the COM 
machine and proofs forwarded to Admin in the pentagon for final 
signoff, Admin felt that there was "too much white space" and 
rejected it, DSC has gone to a smaller typefont, and SRI is 
creating a hyphenation capability in the output processor to 
overcome tbls problem. The deadline for publication of the 
manual is 1 Nov and LG is without trained NLS proofers and 
without the GNLS line processor, 1 will try to expidite the 
delivery of the GNLS LP to DSC, and look around for sources of 
manpower for proofing the manual, 3c2 

As an Interesting sidelight, SAC and Wright-Patterson people 

2 
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were involved in the manual preparation job, They are now 
using NLS, wp in particular is considering using NLS to 
prepare tech orders. We should follow up on this, to make 
sure it doesn't end up in the same state as the LG manual 
job, 

BURROWS 

3c2a 

3d 

Burrows is concerned apout presenting a convincing picture to 
Gen Fdqe, to assure continued AFDAA participation in the Nsw 
effort, AFDAA money contributed to date can be considered sunk 
costs, but further conrlbutions will be aimed at improving the 
operational capability, and must be justified as such, we have 
to be able to show very explicitly what he will be getting for 
his money (benefits) and when. One alternative (for example) 
is just to buy a PDP-10X and stick it in Gunter to support 
program production and documentation there. 

RADC 

3d i 

3e 

It is clear that RADC has to take a stronger role in management 
of both the technical and longer range Planninq aspects of the 
project. This Is a natural and desireable trend, 3el 

with the recent reorganization, we have a nucleous of people 
working together # and should be in a position to take on a 
more significant role, My only concern is that there still 
is insufficient manpower to adequately man this project and 
worry about the other networking lobs that are in being,,,or 
could be, 3ela 

A.RPA projects are only sucessful when one of the services 
picks up the ball and runs with it, ARPA WANTS to see us 
mope heavily involved,,.spending our money and manpower on 
NSW's advancement, 3elb 

RADC now has most of the main contracts involved, and as the 
responsible project engineers# we should start taking our 
responsibility seriously, we should also think about 
getting a D&F staffed (unless we can use the demonstration 
programs D&F,,,Bergstrom) to allow us to spend the kind of 
money that will be necessary in '77 and *78, 

The development through protyping is right in the center of 
the general mission of RADC, It further dove»tails with 
requirements that are coming out of WWMCCS, 

3e tc 

3e l d 

This project is 100% in line with the division's goal of 

3 
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Some notes I took just before walking into FEA last summer*•«just 
journalizing for the record, 



NDM 12-0CT-75 14:26 33671 
Notes on Appraising potential Applications 

Sowe notes to myself on what to look, for in a potential application: i 

an initial core group 2 

turned-on leader 2a 

small group 2b 

adequateclericalsupport 2c 

flexible work habits -- not extreme operational time pressure 2d 

finite expectations for tools 2e 

an initial project 3 

simple application of tools 3a 

high technical payoff 3b 

visibility *» limited to key decision-makers 3c 

defined goals 3d 

adequate time to do project 3e 

secondary application 4 

spread visibility -- potential new applications 4a 

add capabilities to organization 4b 

long-run potential 5 

technical pay-off 5a 

community relationships 5b 

potential funding relationships 6 
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This is the draft (Version 61) that went to Bart Cox for his 
approval, The proposal was written In response to the National 
Science Foundation's Program solicitation 75-23, In the work, ARC 
and the Telecommunications Sciences Center would survey emerging 
computer systems that would give scientists and technologists tools 
for their everyday benchwork and team work. 
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S t a n f o r d  R e s e a r c h  I n s t i t u t e  

I I I  A B S T R A C T  
3  

I n f o r m a t i o n  b e c o m e s  u s e f u l  o n l y  w h e n  i t  i s  i n t e g r a t e d  i n t o  t h e  
d a i l y  w o r k  o f  s c i e n t i s t s  a n d  t e c h n o l o g i s t s .  C o m p u t e r s  c a n  
s p u r  t h e  i n t e g r a t i o n ;  o n c e  s c i e n t i f i c  a n d  t e c h n i c a l  
. I n f o r m a t i o n  h a s  b e e n  c o m p u t e r i z e d ,  i t  i s  p o s s i b l e  t o r  m a n y  
d i f f e r e n t  t y p e s  o f  e n d - u s e  t o o l s  t o  o p e r a t e  o n  S T I  o u t p u t  o r  
e v e n  o n  S T I  d a t a  b a s e s  - -  a l l  t h r o u g h  a  s i n g l e  u s e r  t e r m i n a l ,  3 a  

S o m e  S T I  s e r v i c e s  a l r e a d y  p r o v i d e  e n d - u s e  s e r v i c e s ,  a n d  a  
n u m b e r  o t  c o m p u t e r  s y s t e m s  t h a t  c a n  i n t e g r a t e  a  v a r i e t y  o f  S T I  
a n d  e n d - u s e  s e r v i c e s  a r e  b e i n g  b u i l t .  B e c a u s e  t b e  i n t e g r a t i n g  
o f  S T I  a n d  e n d - u s e  s e r v i c e s  i s  s o  f u n d a m e n t a l  t o  S T I  a c c e s s  
a n d  e f f e c t i v e n e s s ,  i t  i s  i m p o r t a n t  t o  o u t l i n e  a  c l e a r  a n d  
s p e c i f i c  s e t  o f  R & D  g o a l s  f o r  t h e  f u t u r e ,  a  s e t  o f  g o a l s  
s u f f i c i e n t  t o  m a k e  e n d - u s e  s e r v i c e s  a c c e s s i b l e  t o  a n d  s u i t a b l e  
f o r  g e n e r a l  u s e r s  o f  c o m p u t e r - b a s e d  s f i  s e r v i c e s ,  3 b  

S R I  p r o p o s e s  a  t w o - p h a s e  r e s e a r c h  e f f o r t  t o  c r e a t e  a  s e t  o f  
R & D  o b j e c t i v e s  f o r  t p e  f u t u r e ,  T h e  f i r s t  p h a s e  w i l l  b e  a  
s u r v e y  o f  S T I  s y s t e m s  t h a t  o f f e r  e n d - u s e  s e r v i c e s  a n d  o f  
c o m p u t e r  s y s t e m s  t h a t  c a n  i n t e g r a t e  a r b i t r a r y  S T I  a n d  e n d - u s e  
s e r v i c e s .  T h e  s e c o n d  p h a s e  w i l l  c o m p a r e  u s e r - r e s p o n s i v e  
c r i t e r i a  f o r  S T I / e n d - u s e  i n t e g r a t i o n  w i t h  c u r r e n t  s y s t e m s  a n d  
t r e n d s ,  a n d ,  a f t e r  c o n s i d e r a t i o n  o f  t e c h n i c a l ,  r e g u l a t o r y ,  a n d  
b e h a v i o r a l  f a c t o r s ,  g e n e r a t e  a  s e t  o f  R & D  r e c o m m e n d a t i o n s  f o r  
p o t e n t i a l  f u n d i n g  a g e n c i e s  a n d  u s e r s ,  3 c  

N S F  7 5 - 2 3 ,  C a t e g o r y  7  P a g e  5  
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IV PROJECT DESCRIPTION 
4 

A, The General Problem 4 a 

Computer"based science and technical information 
(STI) services have traditionally stressed the delivery 
of information to users* Yet once knowledge has reached 
users# it must be integrated into the complex process of 
the users* daily work* The information must be annotated 
and stored away In personal files# used in computations 
or modelinq# forwarded to other members of a task team, 
and so forth, These end-use activities can be# and in 
some cases already are, computer-augmented, but the 
degree to which such augmentation is available and the 
quality of the available tools is not well known, The 
intent of Category 7 of the Program solicitation (F43) is 
to determine the status of existing computer-based 
services that augment the end use of STI and to formulate 
specific R&D objectives for the improvement and expansion 
of such services, 4al 

There is ample evidence that familiarity and ease of 
use are crucial to the acceptance of STI services by end 
users (H4,R24,R28,R31,RSO), So it seems highly probable 
that, if end users were able to work with STI after it 
had been recovered, preferably using the same computer 
terminal and software environment used to recover the 
information, access to STI services would be enhanced, 
The purpose of the proposed study is not to test this 
hypothesis, but to lay the groundwork for the widespread 
provision of end-use services to STI clients. 
Presumably, an actual test of the hypothesis could be 
performed once a sufficiently integrated on-line working 
environment had been located or developed, 4a2 

An unknown number o f  STI services already provide 
postrecovery (and prerecovery) tools to their users, and 
one goal of the proposed work is to survey the prevalence 
of such tools today. Another trend, which was not dealt 
with extensively in the Program solicitation (R43), is 
the emergence of fully integrated working environments 

NSF 75-23, category 7 Page 6 
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f o r  k n o w l e d g e  w o r k e r s ,  t o  w h i c h  f u t u r e  S T l  s e r v i c e s  c a n  
b e  l i n k e d ,  T h e  e a r l i e s t  a t t e m p t  t o  c r e a t e  s u c h  a n  
e n v i r o n m e n t  w a s  N L S  ( O n l i n e  S y s t e m ) ,  d e v e l o p e d  a t  S R l ' s  
A u g m e n t a t i o n  R e s e a r c h  c e n t e r ,  S i n c e  1 9 6 2 *  r o u g h l y  1 5 0  
p e r s o n - y e a r s  h a v e  g o n e  i n t o  t h e  d e v e l o p m e n t  o f  N L S ,  I n  
1 9 7 4 ,  N L S  b e c a m e  o p e r a t i o n a l  a n d  i s  n o w  i n  u s e  h Y  a  
g r o w j n g  c o m m u n i t y  t h a t  c u r r e n t l y  n u m b e r s  a b o u t  3 0 0  u s e r s  
i n  1 3  c l i e n t  o r g a n i z a t i o n s ,  4 a 3  

I n  t h e  m i d d l e  1 9 7 0 s ,  t h e  i n t e g r a t i o n  o f  w o r k i n g  
e n v i r o n m e n t s  - -  s u c h  a s  N L S  - -  w i t h  a r b i t r a r y  e x t e r n a l  
t o o l s  b e c a m e  t h e  s u b j e c t  o f  e x t e n s i v e  r e s e a r c h ,  T h e  m o s t  
a m b i t i o u s  r e s e a r c h  e f f o r t  t o  d a t e  h a s  b e e n  t h e  N a t i o n a l  
s o f t w a r e  w o r k s  ( N S W )  p r o j e c t  o f  t h e  A d v a n c e d  R e s e a r c h  
P r o j e c t s  A g e n c y  a n d  t h e  A i r  F o r c e ,  B e g u n  i n  1 9 7 4 ,  t h e  
N S W  p r o j e c t  i s  a i m e d  a t  d e v e l o p i n g  a  g e n e r a l  " f r o n t - e n d "  
w o r k i n g  e n v i r o n m e n t  t h r o u g h  w h i c h  a  u s e r  c a n  i n t e r c o n n e c t  
t o  a r b i t r a r y  t o o l s  o n  d i f f e r e n t  b a c k - e n d  h o s t  c o m p u t e r s ,  
t h r o u g h  a  s i m p l e  a n d  u s e r - a d a p t a b l e  i n t e r f a c e ,  A R P A  i s  
n o w  a d v a n c i n g  s i m i l a r  g o a l s  i n  i t s  I n t e l l i g e n t  T e r m i n a l  
a n d  c o m m u n i c a t i o n  c o m m a n d  a n d  C o n t r o l  p r o g r a m s .  O u t s i d e  
o f  t h e  N S W  p r o j e c t ,  a  n u m b e r  o f  o t h e r  i n t e g r a t e d  
f r o n t - e n d  e n v i r o n m e n t s  a r e  b e i n g  d e v e l o p e d ,  o n e  o f  t h e  
l a r g e s t  o f  t h e  d e v e l o p m e n t s  i s  t h e  I n f o r m a t i o n  A u t o m a t i o n  
p r o j e c t  a t  U S C ' s  i n f o r m a t i o n  S c i e n c e s  I n s t i t u t e ,  
s p o n s o r e d  p a r t i a l l y  b y  A R P A  b u t  w i t h  m a j o r  s u p p o r t  c o m i n g  
f r o m  t h e  N a v y ,  4 a 4  

T h e  p u r p o s e  o f  t n e  p r e c e d i n g  d i s c u s s i o n  h a s  n o t  b e e n  
t o  d o w n p l a y  t h e  i m p o r t a n c e  o f  c u r r e n t  S T I  s e r v i c e s  t h a t  
p r o v i d e  e n d - u s e  t o o l s ,  b u t  r a t h e r  t o  b r i n g  t o  t h e  
a t t e n t i o n  o f  p r o p o s a l  r e v i e w e r s  a n o t h e r ,  p e r h a p s  e q u a l l y  
o r  e v e n  m o r e  i m p o r t a n t ,  s t r e a m  o f  d e v e l o p m e n t ,  o n e  t h a t  
s h o u l d  b e n e f i t  f r o m  s e v e r a l  m i l l i o n s  o f  d o l l a r s  i n  
f u n d i n g  d u r i n g  t h e  n e x t  t w o  t o  f i v e  y e a r s  a n d  t h a t  c o u l d  
p r o d u c e  r e s u l t s  u s e f u l  t o  t h e  S T I  c o m m u n i t y  i n  a  b r i e f  
t i m e ,  4 a 5  

I f  i n t e g r a t e d  w o r k i n g  e n v i r o n m e n t s  a r e  t o  b e  
p r o v i d e d  t o  u s e r s  I n  t h e  f u t u r e ,  t h e  t w o  p h a s e s  s u g g e s t e d  
i n  t h e  P r o g r a m  s o l i c i t a t i o n  ( R 4 3 )  s e e m  a p p r o p r i a t e .  I n  
t h e  f i r s t  p h a s e ,  a  s u r v e y  s h o u l d  b e  p e r f o r m e d  t o  
d e t e r m i n e  t h e  c u r r e n t  ( a n d  n e a r - t e r m  f u t u r e )  a v a i l a b i l i t y  
o f  e n d - u s e  t o o l s  p r o v i d e d  I n  c o n j u n c t i o n  w i t h  S T I  
s e r v i c e s  a n d  a l s o  t o  e x a m i n e  t h e  c u r r e n t  a n d  n e a r - t e r m  
d e v e l o p m e n t  o f  g e n e r a l  i n t e g r a t e d  w o r k i n g  e n v i r o n m e n t s ,  4 a 6  
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In the second phase, an analysis should be performed 
to pave the way for future actions on the part of the 
Office of Science information Service (QSlS), STI 
vendors, vendors of computer services that, provide access 
to STI tools, organizations that use STI services, and 
agencies that are developing or may develop integrated 
working environments with which STI services can be 
integrated. Three tasks will be needed: an explication 
of user needs and behaviors (in the light of past 
research) that should be considered in designs: an 
analysis of the probable development of end-use services, 
in view of current and anticipated trends: and, finally, 
the creation of an agenda for needed action, based on the 
needs and trends analysis. 

It seems unwise to attempt to provide a taxonomy of 
possible end-use services in this proposal, During the 
proposed work, however, the project team will be guided 
by Paisley's taxonomy (F46) of the scientist's or 
technologists's working environment, a taxonomy that was 
extended by Allen (R6) to encompass not only information 
sources but also the work flows that qo on in various 
organizational contexts, 

Paisley and Allen conceived the scientist or 
technologist as living amid a number of roughly 
concentric systems or organizational environments, 
beginning with the individual scientist or technologist, 
extending to the work team, the formal organization, a 
number of intermediate levels, and finally to the society 
as a whole, in light of the Proqram solicitation, it 
would seem appropriate to concentrate on tools that would 
assist the individual scientist or technologist. As 
extended by Allen, this would consist not only of thought 
processes but also of calculation work, personal filing 
systems, and so forth, 4a9 

Certainly, there is considerable evidence that 
individual work strongly interacts with information 
needs; for example, it has been demonstrated that the 
phase of a project determines how and what information 
will be selected (Rl,R3,R9,R25,R51,R57), Also, it is 
known that scientists in the same discipline but working 
in different task environments will have markedly 
different information-seeking behavior (R39,R51), More 
generally, the task and the scientist's past store of 

4a7 

4a8 
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knowledge determine what new Information will be needed 
from the outside and what must be done with external STI 
once it has been received, in a broad sense, a scientist 
or technologist usually has the choice of relying on his 
or her own stored (or filed) knowledge, of generating 
information anew, or of seekinq outside knowledge from 
people or external STI, 4al0 

For the purposes of the proposal, however, we will 
extend our focus to include the tools needed m what 
Paisley and Allen termed the work team. This is because 
it is very difficult, and probably impossible, to 
separate the work team from the individual's needs and 
resources in any working environment. Most information 
contacts come from the work team, if the individual does 
not have the information already (F2,Ri0,R45,R48,R51), 
Another consideration is that much knowledge transfer is 
a two- (or more) step process, in which a gatekeeper 
initially collects the information and passes it on 
(e.g., R2,P26), This two-step process even extends to 
the use of formal STI systems; most searches of 
infrequently used STI systems depend on a person other 
than the original information seeker (R16,R33), 4all 

Overall, it seems best to integrate formal STI 
systems into benchwork tools both for individual users 
and for at least members of the work team, 
Pragmatically, most integrated on-line working 
environments are likely to provide such tools as a matter 
of course in the future, and even individual STI services 
may do this to some extent, 4al2 

In the proposed research, SRI will focus on tools 
applicable to the individual's working environment and to 
the task team, As appropriate, however, SRI will also 
consider tools that link individuals with colleagues 
outside the work teams, because of the known importance 
of such links (R2,R5,R12,P35,R48,R52,R56) 4ai3 
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B, specific Objectives 4b 

The program solicitation asks that the work proceed 
in two phases: a survey phase to determine what 
capabilities are available and an analysis phase to set 
objectives for what must be done to make end-use tools 
for individuals and work teams available to increasing 
numbers of scientists and technologists. Both phases 
will have the overall objective of determining how 
end-use tools can be made available to users of STI 
services, so that STI services can be integrated more 
completely into the total enterprise of scientific and 
technological work, 4bl 

1, Objective of Phase I: The Survey Phase 4b2 

The principal objective of the survey phase is 
to determine what end-use aids to STI users are 
available or under development# and to assess the 
status# limitations# characteristics# and sources of 
these services, 4b2a 

a. Systematic Catalog of special-purpose Systems 4b2b 

SRI will survey STI vendors and some major 
suppliers of computer orocessing services on 
which STI services are available, to determine 
which have tools to augment the use of 
recovered or retrieved STI, For each tool 
complex (set of related end-use and STI 
services), SRI will develop a systematic 
catalog of capabilities, oriented around user 
actions that are augmented (e.g., filing of 
information, collaboration in writing joint 
reports), 4b2bl 

An analysis of capabilities will be 
performed on each complex; the analysis will 
determine what specific end-use services are 
provided and will also determine general 
availability, price, extent of usage, and 
practical limitations. The strengths and 
weaknesses of individual tools will be 
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considered. The catalog will also specify the 
computer hardware and executive system software 
that are required and the terminal equipment 
that is supported. The catalog will emphasize 
fully implemented systems, except where a 
highly interesting system is under development, 

4b 2 b 2 

The features analysis will phrase capabilities 
in human terms, describing the work processes 
that are augmented. Examples might be writing 
documents, forwarding a piece of recovered STi 
to a coworker, exchanging drafts of papers with 
colleagues, converting recovered data into a 
form that can be assimilated by numerical 
processing programs, annotating recovered 
information, and filing STI in personalized 
ways. In some cases the general features 
provided to users may not lend themselves 
easily to work process phraseology; such 
features will be described in their own terms; 
then their implications fop general work 
processes will be described, 4b2b3 

The survey win concentrate on tool 
complexes that are generally available to the 
public or may soon become so. Exclusively 
in-house systems, such as those that may exist 
within university computer centers and that 
access a set of tools not generally sold as a 
package, will be surveyed in less detail, but 
SRI will examine original (and potentially 
exportable) approaches, 4b2b4 

b» Survey of General-Purpose Systems 4b2c 

SRI will survey at least tour systems that 
aim to provide an integrated front-end working 
environment through which users can reach a 
large variety of services on a large number of 
machines with comparatively little effort. 
These systems are important because they can 
fulfill the need for manipulating information 
after it has been qathered and even for tyinq 
end-use services and STI services to a number 
of formal and informal communication services, 
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through which the scientist or technologist can 
converse with task team members# others in his 
or her formal organization, and external 
colleagues, 4b2c 1 

Specifically, the NLS-8 system currently 
in use will be surveyed for price, general 
availability, extent of usage, and the level of 
sophistication at which various tools are 
implemented. Software and hardware 
requirements will be considered, SRI will also 
survey the three systems still in development 
that could be available within a year after the 
survey's end; NLS-9, the National software 
works project, and the information Automation 
project, 4b2c2 

Other projects, such as the RITA project 
at RAND, may bear inclusion in the survey of 
general-purpose systems, SRI will interview 
representatives of funding aqencies and 
personnel of known projects, to determine 
whether specific projects will be included and 
to identity other potentially interesting 
projects. For each project that is included in 
the survey, specific capabilities and the 
extent to which qeneral tools can be used will 
be surveyed. Special emphasis will be given to 
core tools that will form the user's intimate 
working environment and to the techniques being 
used to implement generality of access to 
tools, 4b2c3 

c, Generation of an Overview 4b2d 

SRI will prepare an overview of current 
developments, synthesizing from the particular 
data on individual systems an overview of the 
use and development of current systems and of 
the emerging trends in the development of 
end-use services for scientists and 
technologists, 4b2dl 
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2, Objective of Phase II: The Analysis Phase 4b 3 

The overall objective of the analysis phase 
will be to determine how well current and nearly 
developed end-use services fit users' qeneral 
Information needs and then to determine what 
research and development should be encouraged to 
spur the development of these tools, 4b3a 

a. Analysis of User Needs 4b3b 

There is an extensive body of literature 
on how scientists seek, and finally use, 
information, SRI will review relevant portions 
of this literature, to collect evidence that 
can be translated into a set of general 
criteria and requirements for the provision of 
end-use services, SRI will develop a taxonomy 
of desired end uses, as well as a framework for 
specifying how services must be integrated, 4b3bl 

b. Assessment of the Existing Technology 4b3c 

in light of the need assessment and the 
characteristics of available and nearly 
developed end-use services to augment STI use, 
the match between needs and available tools 
will be assessed, It is not clear at present 
whether a feature-by-feature comparison or a 
broader and more theoretical comparison will be 
more suitable, The method of comparison will 
depend on tne results of the prior work. The 
assessment will, however, focus on trends that 
should be encouraged or discouraged and on 
identifying especially promising tool 
complexes, 4b3cl 
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c» Specific Objectives for Advancing the 
Technology 4b3d 

Finally* guided by the 
previously-determined criteria and requirements 
and the assessment of current developments, SRI 
will propose a set of specific actions that can 
be taken to develop and disseminate the tools 
that scientists need in order to use STI 
services effectively in their daily work, The 
actions to be proposed will depend on, among 
other thinqs, the availability of end-use tools 
on existing STI systems, the time frame in 
which full front-end working environments are 
likely to be ready, and the prevalence of 
nontechnological problems (such as the setting 
of standards) and of human problems (changes in 
working behavior) that miaht be encountered. 
Further research may be proposed to settle on 
specific courses of action, particularly if two 
or three promising approaches emerge from the 
assessment, and the selection of one or more 
for implementation could be decided only by a 
detailed comparison, 4b3dl 
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C ,  A n t i c i p a t e d  i m p a c t  

T h e  p o t e n t i a l  i m p a c t  o f  t h i s  p r o j e c t  i s  
e x c e p t i o n a l l y  l a r g e ,  T n  t h e  p a s t ,  S T I  s e r v i c e s  h a v e  h a d  
c o n s i d e r a b l e  d i f f i c u l t y  p e n e t r a t i n g  t h e  w o r k i n g  p a t t e r n s  
o f  s c i e n t i s t s  a n d  t e c h n o l o g i s t s  a n d  h a v e  n o t  b e e n  h e a v i l y  
u s e d .  Y e t  i n f o r m a t i o n  i s  k n o w n  t o  i n f l u e n c e  p r o d u c t i v i t y  
C R 2 , R 5 , R 1 2 , P 4 7 , R 4 8 , R 5 6 ) ,  I n f o r m a l  c o m m u n i c a t i o n  s e e m s  t o  
b e  m o s t  i n f l u e n t i a l ,  b o t h  b e c a u s e  i t  b r i n g s  i n f o r m a t i o n  
n o t  i n  t h e  l i t e r a t u r e  a n d  a l s o  b e c a u s e  i t  b r i n g s  f o r m a l  
S T 1  t o  e n d  u s e r s  w h o  d o  n o t  d i r e c t l y  u s e  i n f o r m a t i o n  
c h a n n e l s .  B e c a u s e  i t  i s  n o t o r i o u s l y  d i f f i c u l t  t o  
c o r r e l a t e  p r o d u c t i v i t y  w i t h  i n p u t s  a n d  o u t p u t s  i n  m o s t  
f o r m s  o f  w o r k ,  t h e s e  f i n d i n g s  o f  i n f o r m a t i o n - p r o d u c t i v i t y  
c o r r e l a t i o n s  a r e  v e r y  i m p o r t a n t ,  4 c l  

E m p h a s i z i n g  t h e  v a l u e  o f  p r o d u c t i v i t y  e n h a n c e m e n t  i s  
t h e  g r o w i n g  i m p o r t a n c e  o f  s c i e n t i s t s ,  a n d  o t h e r  k n o w l e d g e  
w o r k e r s  t o  t h e  n a t i o n ,  O u r  n a t i o n a l  p r o b l e m s  a r e  
b e c o m m l n g  i n c r e a s i n g l y  t e c h n i c a l ,  a n d  a n  i n c r e a s i n g  
p e r c e n t a g e  o f  o u r  t o t a l  w o r k  f o r c e  i s  c o m p o s e d  o f  
k n o w l e d g e  w o r k e r s  ( R 1 7 ) ,  i t  i s  i m p o r t a n t  t o  e n h a n c e  t h e  
p r o d u c t i v i t y  c f  s c i e n t i s t s ,  t e c h n o l o g i s t s #  a n d  o t h e r  
k n o w l e d g e  w o r k e r s #  a n d  a c c e s s  t o  i n f o r m a t i o n  s e e m s  t o  b e  
o n e  c t  t h e  f e w  t a n g i b l e  w a y s  t o  d o  t h i s ,  4 c 2  

A c c e s s  t o  f o r m a l  S T I  s e r v i c e s  h a s  t r a d i t i o n a l l y  b e e n  
a  p r o b l e m .  E a c h  n e w  s e r v i c e  i m p o s e s  n e w  p r o t o c o l s  o n  t h e  
u s e r ,  t h u s  r a i s i n g  t h e  p s y c h i c  c o s t s  o f  u s i n g  i t ,  a n d  t h e  
i n t e g r a t i o n  o f  S T I  w i t h  a  s c i e n t i s t  o r  t e c h n o l o g i s t ' s  
o n g o i n g  w o r k  p r o c e s s  h a s  t r a d i t i o n a l l y  b e e n  l e f t  t o  t h e  
S T I  u s e r ,  B r i n q i n q  S T I  s e r v i c e s  t o  s c i e n t i s t s  a n d  
t e c h n o l o g i s t s  i n  w a y s  d i r e c t l y  a p p l i c a b l e  t o  t h e i r  d a i l y  
w o r k  w o u l d  p r o b a b l y  r e d u c e  p s y c h i c  c o s t s  g r e a t l y ,  m a k i n g  
t h e  u s e  o f  S T I  m o r e  u n i v e r s a l  i n  a p p e a l  a n d  l i b e r a t i n g  i t  
f r o m  t h e  c u r r e n t  s m a l l  s u b s e t  o f  p o t e n t i a l  u s e r s  w h o  
s e r v e  a s  t h e  p r i m a r y  e n t r y  p o i n t s  o f  S T I  i n t o  
o r g a n i z a t i o n s ,  I t  s h o u l d  b e  e m p h a s i z e d ,  h o w e v e r ,  t h a t  
r e s e a r c h  i s  n e e d e d  t o  p r o b e  t h i s  m a t t e r ,  4 c 3  

T h e  i n t e g r a t i o n  o f  S T I  w i t h  d a i l y  w o r k  i s  n o t  j u s t  a  
p i p e  d r e a m  o r  a n  e f f o r t  t h a t  m u s t  b e  s t a r t e d  f r o m  
s c r a t c h ,  A s  n o t e d  a b o v e ,  a  n u m b e r  o f  S T I  s e r v i c e s  
a l r e a d y  o f f e r  e n d - u s e  s e r v i c e s  a n d ,  o f  g r e a t  p o t e n t i a l  
i m p o r t a n c e ,  m a j o r  e f f o r t s  a r e  a l r e a d y  u n d e r w a y  t o  d e v e l o p  
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integrated on-line working environments for average 
knowledge workers. If research is done now# to probe the 
real needs of scientists and technologists for such 
services, it should be possible both to guide the 
emergence of end-use services amonq STI services in a 
coherent manner and to help direct the development of 
integrated on-line working environments in ways that will 
benefit the community of scientists and technologists, 4c4 

In the long run, the increasing automation of 
end-use tools and the more complete integration of 
information services into these tools have the potential 
of drastically altering the nature of scientific work, 
and, in fact, the nature of all knowledge work. Many 
organizations, not only government funding agencies, are 
seeking ways to automate human work functions, which are 
subject to increasing costs with questionably increasing 
productivity. The proposed research can create a 
framework for understanding what must be done in this 
area and can set R&D agendas that are likely to be 
adopted by many research sponsors, 4c5 

NSF 75-23, Category 7 Page If, 



O c t o b e r  1 9 7 5  
R A 3 ¥  1 2 - O C T " 7 5  2 1  :  1 6  3 3 6 7 2  

S t a n f o r d  R e s e a r c h  i n s t i t u t e  

D ,  T e c h n i c a l  A p p r o a c h  4 d  

1 ,  T h e  S u r v e y  P h a s e  4 d i  

a .  S u r v e y  o f  S p e c i a l - P u r p o s e  S y s t e m s  4 d l a  

S R I  w i l l  d e v e l o p  a  l i s t  o f  5 0  t o  2 0 0  S T I  
s y s t e m s  a n d  g e n e r a l  c o m p u t a t i o n  v e n d o r s  t h a t  
m i g h t  o f f e r  e n d - u s e  s e r v i c e s  I n  c o n j u n c t i o n  
w i t h  S T I ,  S i m u l t a n e o u s l y ,  S R I  w i l l  d e v e l o p  a  
o n e - p a g e  p r o l e c t  d e s c r i p t i o n  a n d  m a i l  t h i s  
d e s c r i p t i o n  t o  p r o s p e c t i v e  i n t e r v i e w e e s ,  k i t h  
t h e  p r o j e c t  d e s c r i p t i o n  w i l l  b e  e n c l o s e d  a  
o n e - p a g e  q u e s t i o n n a i r e  t o  p r o b e  t h e  e x i s t e n c e  
o f  e n d - u s e  s e r v i c e s  f o r  S T I ,  T h i s  m a i l i n g  w i l l  
b e  f o l l o w e d  b y  o n e  o r  t w o  w a v e s  o f  f o l l o w - u p  
i n q u i r i e s  t o  n o n r e s p o n d e n t s ;  s o m e  t e l e p h o n e  
c a l l s  t o  p e r s i s t e n t  n o n r e s p o n d e n t s  w i l l  b e  
m a d e ,  a s  w e l l ,  4 d l a l  

N e x t #  a t e l e p h o n e  i n t e r v i e w i n g  p r o c e d u r e  
w i l l  b e  d e v e l o p e d .  T h e  i n t e n t  o f  t h i s  
i n t e r v i e w  s c h e d u l e  w i l l  b e  t o  d e t e r m i n e  w h e t h e r  
e n d - u s e  s e r v i c e s  i d e n t i f i e d  t h r o u g h  t h e  m a i l  
q u e s t i o n n a i r e  r e a l l y  m e e t  t h e  o b j e c t i v e s  o f  o u r  
s t u d y  a n d t o  p r o b e  t h e i r  n a t u r e .  A l l  
p o t e n t i a l l y  i n t e r e s t i n g  v e n d o r s  i d e n t i f i e d  
t h r o u g h  t h e  m a i l  q u e s t i o n n a i r e  w i l l  t h e n  b e  
i n t e r v i e w e d  b y  t e l e p h o n e ,  S u b s e q u e n t l y #  l i v e  
i n t e r v i e w s  w i l l  b e  c o n d u c t e d  w i t h  
r e p r e s e n t a t i v e s  o f  r o u g h l y  t w o  d o z e n  p r o m i s i n g  
s y s t e m s ,  4 d l a 2  

T o  c o n t r o l  t h e  i n t e r v i e w i n g #  a n  o n - l i n e  
l i s t  o f  v e n d o r s  w i n  b e  m a i n t a i n e d #  a n d  r e p o r t s  
f r o m  m a i l i n g s #  t e l e p h o n e  i n t e r v i e w s #  a n d  l i v e  
i n t e r v i e w s  w i l l  b e  s t o r e d  t h e r e .  T h i s  s t a t u s  
f i l e  w i l l  b e  a v a i l a b l e  t o  t h e  t e c h n i c a l  
c o n t r a c t  m o n i t o r ,  4 d l a 3  

I n  b o t h  t h e  i d e n t i f i c a t i o n  p h a s e  ( t h e  m a i l  
s u r v e y  a n d  t e l e p h o n e  i n t e r v i e w s )  a n d  t h e  
d e t a i l e d  e x a m i n a t i o n  p h a s e  ( t h e  p e r s o n a l  
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interviews)# the questionnaire instruments will 
stress features that assist human working 
processes, efg„, the writing of documents or 
the conversion of numerical data into forms 
that can be handled by numerical processing 
programs, 4d la4 

fc, Survey of General-Purpose systems 4dlb 

SRI is already reasonably familiar with 
major developments among systems attempting to 
provide fully integrated on-line working 
environments. However# SRI will attempt to 
locate unknown systems by contacting likely 
research funding sources and other workers in 
this field. 4d 1 b J 

SPI will obtain all available 
documentation and win conduct interviews with 
system designers. Where possible# use data 
will be collected# as well as data on prices 
and on the specific services actually available 
to users. Hardware, executive system software, 
and terminal constraints will be studied, 4dlb2 

The analysis win be most detailed for 
NLS-fi, the only currently operational system, 
As noted In the objectives section, this 
analysis will include cost, usage, and the 
extent to which individual tools are 
implemented, as well as system characteristics, 
However# the NSW project and the Information 
Automation project at USC's information 
Sciences Institute are well into their 
development phase, and a detailed survey of 
their characteristics will be provided, The 
final system that will certainly be examined, 
NtS-9 with a Distributed Programming system 
(DPS), does not have firm development plans, 
but DPS and most of the tools for NLS-9 are 
fully developed, and the integration of NLS-9 
with DPS is under consideration, 4dlb3 

After collecting data, SRI will develop a 
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s y s t e m a t i c  o v e r v i e w  o f  t h e  f u l l y  i n t e g r a t e d  
s y s t e m s .  T h i s  o v e r v i e w  w i l l  p r e s e n t  m e t h o d s  
b e i n g  u s e d  t o  a c h i e v e  i n t e g r a t i o n  a n d  o t h e r  
m e t h o d s  t h a t  c o u l d  b e  u s e d .  P r o b l e m s  
e n c o u n t e r e d  t o  d a t e  w i l l  a l s o  b e  d i s c u s s e d .  
O v e r a l l ,  a  s y s t e m a t i c  c o n c e p t u a l  o v e r v i e w  w i l l  
b e  p r o v i d e d ,  A  s y s t e m a t i c  o v e r v i e w ,  r a t h e r  
t h a n  a  b a r e  c a t a l o g  o f  s e r v i c e s ,  i s  d e s i r a b l e  
b e c a u s e  t h e  s y s t e m s  a r e  f e w  i n  n u m b e r  a n d  h a v e  
n o t  d e v e l o p e d  i n  i s o l a t i o n  f r o m  o n e  a n o t h e r ,  4 d l b 4  

c ,  S u m m a r y  4 d l c  

T h e  p r o j e c t  t e a m  w i l l  c o m p a r e  t h e  c u r r e n t  
s y s t e m s  a n d  e m e r g i n g  t r e n d s  i n  t h e  t w o  a r e a s  
s u r v e y e d :  S T I  s y s t e m s  o f f e r i n g  e n d - u s e  s e r v i c e s  
and integrated on-line working environments, A 
j o i n t  s u m m a r y  w i l l  b e  p r e p a r e d ,  w i t h  e m p h a s i s  
g i v e n  t o  t h e  c u r r e n t  u s e f u l n e s s  a n d  l i m i t a t i o n s  
o f  v a r i o u s  e n d - u s e  s e r v i c e s ,  p r o b a b l e  
d e v e l o p m e n t s  i n  t h e  n e a r  f u t u r e ,  a n d  i m p o r t a n t  
t r e n d s .  4 d l c l  

d .  R e p o r t s  4 d l d  

T h e  P h a s e  I  r e p o r t ,  w i l l  h a v e  f o u r  
s e c t i o n s :  a n  i n t r o d u c t i o n  t o  d e s c r i b e  t h e  s t u d y  
a n d  r e v i e w  S P I ' s  a p p r o a c h ,  f o l l o w e d  b y  s u r v e y s  
o f  s p e c i a l » p u r p o s e  a n d  i n t e g r a t e d  e n d - u s e  
s e r v i c e s  a v a i l a b l e  t o  S T I  u s e r s ,  a n d  a  1 0 -  t o  
2 5 - p a g e  s u m m a r y .  D e t a i l e d  I n f o r m a t i o n  a b o u t  
s p e c i a l * p u r p o s e  s y s t e m s  o f f e r i n g  a s s i s t a n c e  i n  
t h e  u s e  o f  S T I  i n f o r m a t i o n  w i l l  b e  p r e s e n t e d  i n  
a n  a p p e n d i x ,  w h i c h  w i l l  p r o b a b l y  a p p e a r  a s  a  
s e c o n d  v o l u m e ,  4 d l d l  

T h e  r e p o r t  w i l l  b e  p r e p a r e d  o n - l i n e  a n d  
m a d e  a v a i l a b l e  f o r  e x a m i n a t i o n  t o  t h e  t e c h n i c a l  
c o n t r a c t  m o n i t o r .  T h e  s u m m a r y  w i l l  b e  
e x t r a c t e d  ( a n  i n t r o d u c t i o n  w i l l  b e  a d d e d )  a n d  
p u b l i s h e d  s e p a r a t e l y ,  F i f t y  c o p i e s  o f  t h e  
f i n a l  r e p o r t  a n d  1 0 0  c o p i e s  o f  t h e  s u m m a r y  w i l l  
b e  d e l i v e r e d  t o  t h e  O f f i c e  o f  s c i e n c e  
i n f o r m a t i o n  s e r v i c e s ,  B o t h  t h e  f i n a l  r e p o r t  
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a n d  t h e  s u m m a r y  w i l l  b e  s u b m i t t e d  i n  m u l t i f o n t #  
c o m p u t e r - t y p e s e t  f o r m .  4 d l d 2  

2 ,  A s s e s s m e n t  P h a s e  4 d 2  

a ,  N e e c s  A s s e s s m e n t  4 d 2 a  

T h e  n e e d s  a s s e s s m e n t  w i l l  b e  b a s e d  o n  a 
r e v i e w  o f  t h e  l i t e r a t u r e  o n  ( 1 )  c o m m u n i c a t i o n  
a m o n g  s c i e n t i s t s  a n d  t e c h n o l o g i s t s  a n d  ( 2 )  t h e  
w a y s  c o m p u t e r  t e c h n o l o g y  h a s  b e e n  u s e d  t o  
a u g m e n t  g e n e r a l  k n o w l e d g e  w o r k e r s .  T h e  r e v i e w  
o f  t h e  S T 1  l i t e r a t u r e  w i l l  b e  r o u g h l y  
c o e x t e n s i v e  w i t h  w h a t  P a i s l e y  ( R 4 6 )  a n d  A l l e n  
( R 6 )  h a v e  c h a r a c t e r i z e d  a s  " t h e  s c i e n t i s t  
w i t h i n  h i s  o w n  h e a d # "  a n d  t h e  " t a s k  t e a m , "  4 d 2 a l  

T h e  l i t e r a t u r e  r e v i e w  w i l l  g o  s o m e w h a t  
b e y o n d  t h e  l i t e r a t u r e  o n  i n f o r m a t i o n - s e e k i n g  
b e h a v i o r ,  t o  d e a l  w i t h  h o w  s c i e n t i s t s  s p e n d  
t h e i r  w o r k i n g  ( o t h e r  t h a n  c o m m u n i c a t i n g )  t i m e  
a n d  w i t h  t h e  i n f o r m a t i o n  a n d  w o r k  i n t e r a c t i o n s  
t h a t  t a k e  p l a c e  i n  a  t a s k  t e a m ,  I t  i s  
i m p o r t a n t  t o  d o  t h i s #  b e c a u s e  t h e  i n t e g r a t i o n  
o f  S T I  s e r v i c e s  w i t h  e n d - u s e  s e r v i c e s  o b v i o u s l y  
d e p e n d s  o n  w h a t  s c i e n t i s t s  a n d  t a s k  t e a m s  
a c t u a l l y  d o  i n  t h e i r  d a i l y  w o r k ,  4 d 2 a 2  

A f t e r  p e r f o r m i n g  t h e  l i t e r a t u r e  r e v i e w #  
S R I  w i l l  e x t r a c t  a  s u m m a r y  o f  t h e  s p e c i f i c  a n d  
g e n e r a l  f e a t u r e s  t h a t  c o u l d  b e  o f f e r e d  b y  a  
s y s t e m  t o  a u g m e n t  t h e  e n d  u s e s  o f  S T I  a n d  o f  
t h e  g e n e r a l  f e a t u r e s  t h a t  s u c h  a  s y s t e m  w o u l d  
n e e d  t o  f u l l y  i n t e g r a t e  t h e  e n d  u s e s  a n d  b e  
a c c e p t e d  b y  u s e r s ,  4 d 2 a 3  

b ,  E x i s t i n g  C a p a b i l i t i e s  a n d  U s e r  N e e d s  4 d 2 b  

H a v i n q  s u r v e y e d  b o t h  t h e  e x i s t i n g  e n d - u s e  
c a p a b i l i t i e s  o f  S T I  s e r v i c e  a n d  t h e  p r o b a b l e  
n e e d s  o f  s c i e n t i s t s  a n d  t e c h n o l o g i s t s #  S R I  w i l l  
c o m p a r e  t h e  t w o  a n d  w i l l  d e v e l o p  s p e c i f i c  a n d  
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g e n e r a l  c o m p a r i s o n s  b e t w e e n  c a p a b i l i t i e s  a n d  
n e e d s ,  I t  i s  n o t  y e t  c l e a r  b o w  t h e  c o m p a r i s o n s  
c a n  b e s t  b e  d o n e ,  b e c a u s e  t h e  a p p r o a c h  w i l l  b e  
i n f l u e n c e d  b y  t h e  e a r l i e r  r e s u l t s .  H o w e v e r ,  i t  
s e e m s  c e r t a i n  t h a t  a  g e n e r a l  c o m p a r i s o n  w i l l  b e  
n e e d e d ,  e m b r a c i n g  a n  o v e r v i e w  o f  h o w  c l o s e l y  
t h e  b r o a d  g r o u p  o f  e x i s t i n g  a n d  e m e r g i n g  t o o l s  
c o m e s  t o  a u g m e n t i n g  e n d - u s e  s e r v i c e s ,  A  
t a x o n o m y  o f  i n d i v i d u a l  f e a t u r e s  m a y  a l s o  b e  
d e s i r a b l e .  I t  i s  h o p e d  t h a t  a  c o n c e p t u a l l y  
r i c h  ( r a t h e r  t h a n  t e a t u r e - b y - f e a t u r e )  
f o r m u l a t i o n  o f  e n d - u s e  s e r v i c e s  f o r  S T 1  c a n  b e  
d e v e l o p e d ,  b e c a u s e  t h i s  w o u l d  s e r v e  t o  f o c u s  
f u t u r e  r e s e a r c h  a n d  p l a n n i n g ,  4 d 2 b l  

c .  A g e n d a  o f  O p p o r t u n i t i e s  f o r  A c t i o n  4 d 2 c  

O n  t h e  b a s i s  o f  t h e  c o m p a r i s o n  o f  n e e d s  
a n d  e x i s t i n g  c a p a b i l i t i e s ,  S R I  w i l l  i s o l a t e  t w o  
t o  f i v e  g e n e r a l  s t r a t e g i e s  b y  w h i c h  c u r r e n t  
c a p a b i l i t i e s  c o u l d  b e  e x p a n d e d  t o  m e e t  t h e  
n e e d s .  O n e  l i k e l y  s t r a t e g y  i s  e n c o u r a g e m e n t  o f  
s h a r i n g  a m o n g  i n d i v i d u a l  S T I  s e r v i c e s  o f f e r i n g  
e n d - u s e  t o o l s ,  p o s s i b l y  i n c l u d i n g  t h e  c r e a t i o n  
o f  a  f e w  g e n e r a l  t o o l  p a c k a g e s  t o  f i l l  l a c u n a e ,  
A n o t h e r  i s  e n c o u r a g e m e n t  o f  c u r r e n t  t r e n d s  t o  
d e v e l o p  f u l l y  i n t e g r a t e d  s y s t e m s ,  p e r h a p s  
i n c l u d i n a  t h e  c r e a t i o n  o f  s p e c i a l  e n v i r o n m e n t s  
t o  s i m p l i f y  t h e  u s e r  i n t e r f a c e  t o  a  n u m b e r  o f  
S T I  t o o l s ,  4 d 2 c 1  

T h e  d i s c u s s i o n  o f  t h e s e  s t r a t e g i e s  w o u l d  
i n c l u d e  a  b r o a d  s p e c t r u m  o f  a c t i o n s  t h a t  w o u l d  
b e  r e q u i r e d  t o  e n s u r e  n a t i o n a l  a v a i l a b i l i t y  a n d  
a d e q u a t e  q u a l i t y ,  E x a m p l e s  m i g h t  b e :  4 d 2 c 2  

( 1 )  R & D  t o  d e v e l o p  t o o l s  o r  p r o b e  u s e r  
n e e d s  e x p e r i m e n t a l l y ,  4 d 2 c 2 a  

( 2 )  T h e  s e t t i n g  o f  s t a n d a r d s  f o r  d a t a  
s h a r i n g  a m o n g  i n t e g r a t e d  o r  
s p e c i a l - p u r p o s e  s y s t e m s ,  4 d 2 c 2 b  
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(3) The development of excellent user 
Interfaces and training tools, 4d2c2c 

(4) Strategies to integrate on-line users 
with colleagues lacking access to on-line 
services, 4d2c2d 

(5) Strategies to affect the general 
adoption process through which bench work 
tools would become available to a broad 
spectrum of users, 4d2c2e 

(6) Strategies for dealing with potential 
regulatory impediments to free growth 
(e,gf# copyright# FCC restrictions on the 
use of computers for communication), 4d2c2f 

(7) Research to probe changes in 
individual and team work processes that 
would arise from more extensive 
integration of STI and end-use tools, 4d2c2g 

Although all possible actions cannot be 
discussed in extensive detail# ail major action 
areas will be identified; the relative need for 
action in each area will be defined; and action 
agendas will be laid out in sufficient detail 
to give a clear focus for future r&d efforts, 4d2c3 

After selecting the alternative 
strategies# SRI wm evaluate each in terms of 
the probable cost to various agencies and the 
probable usefulness and generality of the 
products. Probable user acceptance and cost to 
users will also be evaluated. On the basis of 
the evaluation# SRI will propose one or two 
promising courses of action, If two are 
proposed, SRI will suggest a proqram for fuller 
evaluation of alternatives than the scope of 
the proposed study will permit, 4d2c4 
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df Reports 4d2d 

A final report for the entire project will 
be prepared on-line by the project team. 
During preparation, the report will be 
available to the technical contract monitor for 
comment, A 20- to 30- page executive summary 
of the project will also be written on-line and 
made available to the technical contract 
monitor for comment. The executive summary 
will be submitted to a scientific journal, 4d2dl 

Both the final report and the executive 
summary will be published through multifont 
computer-typeset printing. Fifty copies of the 
final report and 250 copies of the executive 
summary will be presented to the Office of 
Science information services at the conclusion 
of the project, 4d2d2 
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E ,  Q u a l i f i c a t i o n s  i n  T h i s  A r e a  4 e  

I n  1 9 6 1  a n d  1 9 6 2 #  D r ,  D o u q l a s  C ,  E n g e i b a r t  c o m p l e t e d  
t w o  s t u d i e s :  " S p e c i a l  C o n s i d l e r a t i o n s  o f  t h e  I n d i v i d u a l  a s  
a  U s e r #  G e n e r a t o r #  a n d  R e t r i e v e r  o f  i n f o r m a t i o n "  ( R 1 8 )  
a n d  " A u g m e n t i n g  H u m a n  i n t e l l e c t :  A  C o n c e p t u a l  F r a m e w o r k "  
( R 1 9 )  T h e s e  s t u d i e s  r e v i e w e d  t h e  l i t e r a t u r e  o n  h u m a n  
w o r k i n g  f o r m s #  t h e  e m e r g i n g  c o m p u t e r  t e c h n o l o g y #  a n d  
c o n c e p t u a l  d e s i g n s  f o r  h u m a n  w o r k  s y s t e m s #  i n c l u d i n g  
V a n n e v a r  B u s h ' s  M e m e x ,  E n q e l b a r t  c o n c l u d e d  t h a t  ( 1 )  
o n - l i n e  t o o l s  c o u l d  a u g m e n t  b o t h  t h e  I n d i v i d u a l  a n d  
w o r k i n g  c o m m u n i t i e s  a n d  ( 2 )  a n  i n t e g r a t e d #  o n - l i n e  
w o r k i n g  e n v i r o n m e n t  c o u l d  s e r v e  a l l  t y p e s  o f  g r o u p s  a n d  
i n d i v i d u a l  k n o w l e d g e  w o r k e r s ,  4 e l  

B e t w e e n  1 9 6 2  a n d  t h e  p r e s e n t ,  D r .  E n g e l b a r t ' s  g r o u p  
h a s  b e e n  d e v e l o p i n g  a n  i n t e g r a t e d  w o r k i n g  e n v i r o n m e n t  
c a l l e d  N L S  ( f o r  O n l i n e  s y s t e m ) .  I n  1 9 7 4 #  N L S  w a s  m a d e  
a v a i l a b l e  t o  o r g a n i z a t i o n s  o u t s i d e  t h e  A u g m e n t a t i o n  
R e s e a r c h  C e n t e r #  ( A R C ) ,  w h e r e  i t  w a s  d e s i g n e d  a n d  
i m p l e m e n t e d  ( P 2 3 ) ,  4 e 2  

A l t h o u g h  h e a v i l y  i n v o l v e d  i n  t h e  c r e a t i o n  o f  N L S ,  
A R C  h a s  b e e n  m o r e  b r o a d l y  c o n c e r n e d  w i t h  t h e  p r o b l e m s  o f  
i n t e g r a t i n g  p e o p l e  i n t o  t h e  n e w  w o r k i n g  e n v i r o n m e n t s  m a d e  
p o s s i b l e  b y  c o m p u t e r  s y s t e m s  a n d  w i t h  t h e  g e n e r a l  p r o b l e m  
o t  b u i l d i n g  m o r e  f l e x i b l e  a n d  m o r e  f u l l y  i n t e g r a t e d  
w o r k i n g  e n v i r o n m e n t s ,  A R C  w a s  c o n c e r n e d ,  f o r  e x a m p l e ,  
w i t h  t h e  n e e d  t o  b r o a d e n  N L S ' s  c o r e  s e r v i c e s  b y  t y i n g  
u s e r s  t o  r e s o u r c e s  o n  o t h e r  c o m p u t e r  s y s t e m s ,  e s p e c i a l l y  
t o  t o o l s  l i k e  l a r g e - s c a l e  i n f o r m a t i o n  r e t r i e v a l  s y s t e m s  
a n d  s p e c i a l  s y s t e m s  f o r  l a r g e  o r  f a s t  n u m e r i c a l  
p r o c e s s e s .  A s  a  r e s u l t  o f  i t s  c o n c e p t u a l  w o r k ,  A R C  w a s  
s e l e c t e d  t o  d e s i g n  a  d i s t r i b u t e d  p r o g r a m m i n g  s y s t e m  a n d  a  
f r o n t - e n d  w o r k i n g  e n v i r o n m e n t  f o r  t h e  N S W  p r o j e c t ,  w h i c h  
i s  a i m i n g  a t  b u i l d i n g  a  g e n e r a l  u s e r  i n t e r f a c e  t o  
r e s o u r c e s  o n  t h e  A R P A  N e t ,  4 e 3  

A R C  i s  a l s o  s t u d y i n g  t n e  a d a p t i o n  o f  a  n e w  v e r s i o n  
o f  N T S  ( N L S - 9 ) ,  w p j c p  w a s  d e v e l o p e d  u n d e r  t h e  N S W  
p r o j e c t ,  a n d  o f  t h e  d i s t r i b u t e d  p r o c e s s i n g  s y s t e m  ( D P S )  
o f  t h e  N S W  p r o j e c t ,  t o  n o n - A R P A  N e t  w o r k i n g  e n v i r o n m e n t s ,  
T h e  f u t u r e  o f  t h i s  e f f o r t  i s  n o t  y e t  c l e a r ,  4 e 4  
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ARC is closely tied to other research organizations 
that are developinq computer tool environments. For 
example, a teleconference is under way among system 
designers to probe the needs of future communication 
systems. The participants other than ARC consist of 
USCs Information Automation project, which is 
constructing a front-end working environment for 
correspondence creation and control in military 
organtzations; MIT's project MAC, which is developing a 
general on-line working environment for computer 
programmers? Bolt Beranek and Newman, which is developing 
communication facilities for the ARPA Net , and several 
users, 4e5 

As noted in the subsequent section on Institutional 
Information, SRI also has broad general competence in the 
surveying of state-of-the-art communication and 
telecommunication services. From its analysis of 
teleconferencing systems, the facsimile market, and many 
other technological services, SRI has developed 
techniques to survey an area comprehensively and 
efficiently and to analyze overall trends in an emerging 
field, 4e6 
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V  P R O J E C T  P L A N  
5  

A ,  S c h e d u l e  o f  A c t i v i t i e s  5  a  

1 #  T h e  S u r v e y  P h a s e  5 a  1  

T h e  s u r v e y  o f  s p e c i a l - p u r p o s e  s y s t e m s  w i l l  
b e g i n  J a n u a r y  2 ,  1 9 7 6 ,  D u r i n g  J a n u a r y  a n d  m o s t  o f  
F e b r u a r y ,  a  l i s t  o f  p r o s p e c t i v e  i n t e r v i e w e e s  w i l l  b e  
g e n e r a t e d ,  a n d  t h e  m a i l  q u e s t i o n n a i r e  w i l l  b e  
e x e c u t e d ,  B e g i n n i n g  i n  l a t e  F e b r u a r y ,  t e l e p h o n e  
i n t e r v i e w s  w i l l  b e  c o n d u c t e d ,  a n d  a  f e w  s i t e  v i s i t s  
w i l l  b e  m a d e ,  D u r i n g  M a r c h  a n d  A p r i l ,  t h e  s i t e  
v i s i t s  w i l l  b e  c o m p l e t e d ,  5 a l a  

T h e  s u r v e y  o f  g e n e r a l - p u r p o s e  s y s t e m s  w i n  a l s o  
b e g i n  o n  J a n u a r y  2 ,  S R I  w i l l  c o l l e c t  d o c u m e n t a t i o n  
f r o m  k n o w n  p r o j e c t s ,  w i l l  l n e r v i e w  p r o j e c t  l e a d e r s  
i n  t h e s e  e f f o r t s ,  a n d  w i l l  a t t e m p t  t o  l o c a t e  
a d d i t i o n a l  p r o j e c t s ,  B e t w e e n  J a n u a r y  a n d  M a y ,  A P C  
w i l l  d e v e l o p  a  c o n c e p t u a l  o v e r v i e w  o f  t r e n d s  a n d  
t e c h n i q u e s  i n  t h e  i n t e g r a t i o n  o f  w o r k  e n v i r o n m e n t s ,  
p o i n t i n g  o u t  a r e a s  w h e r e  i m p o r t a n t  t r e n d s  a r e  
d e v e l o p i n g  w e l l  a n d  a r e a s  w h e r e  d e v e l o p m e n t s  h a v e  
y e t  t o  e m e r g e .  T h e  a n a l y s i s  w i l l  a l s o  c o n s i d e r  t h e  
r e a s o n s  f o r  c r e a t i n g  i n t e g r a t e d  w o r k  e n v i r o n m e n t s  i n  
t e r m s  o f  h u m a n  w o r k  p r o c e s s e s ,  T h e  p r i c e  o f  N L S  
s e r v i c e  w i l l  b e  a n a l y z e d ,  a n d  f u t u r e  c o s t  t r e n d s  f o r  
v a r i o u s  t y p e s  o f  i n t e g r a t e d  s y s t e m s  w i l l  b e  
a s s e s s e d ,  A  s u r v e y  o f  t h e  f e a t u r e s  e a c h  s y s t e m  i s  
l i k e l y  t o  h a v e  w i l l  a l s o  h e  p e r f o r m e d ,  5 a ! b  

I n  M a y  a n d  J u n e ,  S P I  w i l l  p r e p a r e  t h e  P h a s e  I  
r e p o r t  a n d  s u m m a r y .  A s  n o t e d  a b o v e ,  t h e  r e p o r t  a n d  
s u m m a r y  w i l l  b e  p r e p a r e d  o n - l i n e ,  a n d  t h e  t e c h n i c a l  
c o n t r a c t  m o n i t o r  w i l l  b e  i n v i t e d  t o  c o m m e n t  o n  t h e m .  
B o t h  t h e  f i n a l  r e p o r t  a n d  t h e  s u m m a r y  w i l l  b e  
d e l i v e r e d  ( i n  p r i n t e d  f o r m )  t o  t h e  O f f i c e  o f  S c i e n c e  
I n f o r m a t i o n  S e r v i c e s  b y  J u l y  1 ,  1 9 7 6 ,  D u r i n g  t h e  
p r o j e c t ,  m o n t h l y  p r o g r e s s  r e p o r t s  w i l l  b e  p r e s e n t e d  
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to the technical contract monitor? SRI would prefer 
to deliver these reports on-line. Sale 

These dates assume receipt of a contract by 
January 2, 1976, if the contract negotiation is 
delayed, a corresponding slippage will occur in all 
dates, 5ald 

2, The Analysis Phase 5a2 

It is assumed that the analysis phase will 
begin on August 1, 1976, provided this is acceptable 
to the QSis, The analysis of needs will be 
completed by October 31, 1976, The comparison of 
needs with characteristics will begin on October 1 
and will continue until November 15, 1976, From 
October I, 1976 through January 15, 1977, 
alternatives for action will be examined, and the 
agenda for proposed actions will be formulated. By 
February 15, 1977, the final report and summary will 
have been written, and comments will have been 
solicited from the technical contract monitor, On 
March 15, 1977, the final report will be submitted 
to the OSIS, If the second phase begins later than 
August 1, 1976, a corresponding slippage will occur 
in other dates, 5a2a 

3, Dissemination 5a3 

As soon as possible after the completion of 
substantial portions of phase I, SRI will present 
its results at a national professional society 
meeting. The same will be true of phase ii results. 
These presentations will be subject to approval by 
the technical contract monitor, Logical meetings 
for these presentations will be the national 
meetings of the American society for information 
Science and the International Conference on 
Computers, The ASIS meeting is a logical choice 
because many STI vendors and end users will be in 
attendance, The ICC is attractive because computer 
vendors, the developers of integrated on-line 
working environments and the funders of integrated 
working environments will attend it, The actual 
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c h o i c e  o f  c o n f e r e n c e s  w i l l  b e  m a d e  o n  t h e  b a s i s  o f  
d i s c u s s i o n s  w i t h  t h e  t e c h n i c a l  c o n t r a c t  m o n i t o r .  
T h e  s u m m a r i e s  t o r  P h a s e s  I  a n d  I I  w i l l  b e  s u b m i t t e d  
f o r  p u b l i c a t i o n  i n  t e c h n i c a l  j o u r n a l s ,  5 a 3 a  
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B ,  P r o j e c t  M a n a g e m e n t  5 b  

T h e  p r o j e c t  l e a d e r  w i l l  b e  O r ,  R a y m o n d  R ,  P a n k o ,  
D r .  F a n k o  w i l l  b e  r e s p o n s i b l e  f o r  t h e  o v e r a l l  m a n a g e m e n t  
o t  t h e  p r o j e c t .  T h e  p r o j e c t  s u p e r v i s o r  w i l l  b e  D r ,  
D o u g l a s  C ,  E n g e l b a r t ,  S b l  

T h e  s u r v e y  o f  S T I  s e r v i c e s  o f f e r i n g  s i g n i f i c a n t  
e n d - u s e  s e r v i c e s  w i l l  b e  l e d  b y  D r ,  p a n k o ,  T h e  b u l k  o f  
t h e  i n t e r v i e w i n g  w i l l  b e  d o n e  b y  M r ,  R o g e r  w .  H o u g h  a n d  
D r ,  R i c h a r d  C ,  H a r k n e s s ,  5 b 2  

T h e  s u r v e y  o t  i n t e g r a t e d  o n - l i n e  w o r k i n g  
e n v i r o n m e n t s  w j [ n  b e  l e d  b y  M r ,  J a m e s  E ,  W h i t e ,  D r ,  
R o b e r t  L ,  L l e b e r m a n ,  M r ,  J a m e s  H ,  B a i r ,  a n d  M r ,  W h i t e  
w i l l  d o  t h e  b u l k  o f  t h e  i n t e r v i e w i n g  a n d  l i t e r a t u r e  
r e v i e w ,  D r ,  E n g e l b a r t  w i l l  d e v e l o p  a  f r a m e w o r k  t o r  
v i e w i n g  t h e  e m e r g e n c e  o f  i n t e g r a t e d  w o r k i n g  e n v i r o n m e n t s ,  
w i t h  t h e  a s s i s t a n c e  o f  M r ,  W h i t e ,  5 b 3  

T h e  a n a l y s i s  o f  p a s t  a n d  o n q o i n g  r e s e a r c h  o n  
c o m m u n i c a t i o n  a m o n g  s c i e n t i s t s  a n d  t e c h n o l o g i s t s  w i n  b e  
p e r f o r m e d  b y  D r ,  P a n k o ,  T h e  c o m p a r i s o n  o f  e x i s t i n g  
c a p a b i l i t i e s  w i t h  u s e r  n e e d s  w i l l  b e  l e d  b y  D r ,  P a n k o ,  
w i t h  t h e  a c t u a l  c o m p a r i s o n  b e i n g  p e r f o r m e d  b y  M r ,  B a i r ,  
D r ,  F n g e l b a r t ,  D r ,  H a r k n e s s ,  M r ,  H o u g h ,  D r ,  L l e b e r m a n ,  
D r ,  P a n k o ,  a n d  M r ,  W h i t e ,  5 b 4  

T h e  a n a l y s i s  o t  f u t u r e  r e s e a r c h  a n d  a c t i o n  n e e d s  
w m  b e  j e d  b y  D r ,  P a n k o ,  T h e  a n a l y s i s  o f  t h e  r e s e a r c h  
n e e d e d  t o  d e v e l o p  i n t e g r a t e d  o n - l i n e  w o r k i n g  e n v i r o n m e n t s  
w i l l  b e  l e d  b y  D r ,  E n g e l b a r t  a n d  p e r f o r m e d  b y  D r ,  
E n g e l b a r t /  a n d  M r ,  W h i t e ,  T h e  a n a l y s i s  o f  t h e  r e s e a r c h  
n e e d e d  t o  d e v e l o p  s p e c i a l - p u r p o s e  S T I  s y s t e m s  w i t h  
e n d - u s e  t o o l s  w i l l  b e  l e d  b y  M r ,  H o u g h ,  T e c h n i c a l  
p r o b l e m s  o f  i n t e r c o n n e c t i o n  w i l l  b e  a n a l y z e d  b y  M r ,  
W h i t e ,  E c o n o m i c  a n d  s t a n d a r d s  p r o b l e m s  w i l l  b e  a n a l y z e d  
b y  M r ,  H o u g h  a n d  D r ,  P a n k o ,  5 b 5  
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VII INSTITUTIONAL INFORMATION 

Stanford Research Institute is an independent, nonprofit, 
nonendowed research organization. The professional staff 
consists of about 2,900 people, over 400 of whom have Ph.D.s 
or equivalent degrees, Since its beginning in 1946, SRI has 
conducted more than 8,000 research projects throughout the 
world, examining technological, social, and economic problems, 7a 

SRI has conducted numerous studies of computer 
applications and technological surveys, SRI's Augmentation 
Research Center (ARC), with a staff of 43, has pioneered the 
integration of computer services into knowledqe work processes 
since 1962, ARC continues to be a leader in the development 
of techniaues to integrate dispersed computer services for 
easy access by individual knowledge workers, SRl's 
Telecommunications sciences Center (TSC), with a staff of 42, 
has conducted national and international surveys of 
state-of-the-art computer and telecommunications services, 7b 

In addition to its broad professional staff, SHI has the 
extensive communication and computational facilities needed to 
conduct and analyze a national survey of computer services, 
SRI also has extensive computer-based composition and 
communication facilities, represented primarily by NLS, which 
will be used to coordinate the project and to prepare the 
final report and executive summary for computer typesetting, 7c 

The following sections list some representative research 
projects of ARC and TSC and give biographies of project team 
members, 7d 

Evaluation of Experimental and Operational Teleconferencing 
Systems 7e 

The objectives of this research, being conducted for the 
National Science Foundation, are (1) to bring together in 
one document all the currently available information on 
audio, video, and computer teleconferencing systems that 
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have been set up around the world, for either 
experimental or operational purposes, and (2) to present 
this information in a primer or handbook form, so that it 
can be used by government agencies and others as an aid 
to decision making. The results of the research are 
expected to be particularly applicable to the operation 
of federal government agencies, The principal benefits 
are expected to accrue from an increase in efficiency of 
operations. The coverage of the study is worldwide. The 
kinds of information being gathered include: system costs 
(start-up and operations); purpose; transmission 
capabilities (voice, video, facsimile, text, and so 
forth); number of locations; user characteristics; 
effectiveness; and usage and evaluative data, 7el 

Evaluation of FORUM Teleconference on Travel/Communication 
Trade-Offs 7t 

This study assessed a recent international computer 
teleconference on the subject of travel/communication 
trade-offs. This conference, held over a two-week period 
in February 1974, included some 30 participants from the 
United States, Canada, and the England, The conference 
was one of several taking place via the NSF-funded FCRUM 
teleconferencing system, 7f1 

Assessment of the conference was a coordinated effort of 
SRI, Ben Canada, and Institute for tpe Future, Among 
SRI's contributions to the document was a description and 
analysis of communication patterns among the 
participants, 7f2 

Study of Regulatory and Policy Problems Presented by 
Interdependence of Computer and Communication Faculties 7g 

This study for the Federal Communications Commission 
investigated the growing interdependence of the computer 
and communications industries. As part of the study, it 
was necessary to estimate the extent of that 
interdependence by studying the trends in demand tor 
telecommunications services through the use of data 
communications devices, This is one of the major uses to 
be expected in the next ten years of domestic 
telecommunications services, 7gl 
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N a t i o n a l  A c a d e m y  o f  S c i e n c e s  I n t e r c o n n e c t i o n  P a n e l  7 h  

S R I  h a s  b e e n  e n g a g e d  I n  s t u d i e s  o f  t h e  t e c h n i c a l  p r o b l e m s  
a f f e c t i n g  I n t e r c o n n e c t i o n  o f  u s e r - f u r n i s h e d  t e r m i n a l  
e q u i p m e n t  w i t h  t h e  c o m m o n  c a r r i e r  s y s t e m .  D u r i n g  1 9 6 9  
a n d  1 9 7 0 ,  a n  S R I  t e l e c o m m u n i c a t i o n s  e x p e r t  s e r v e d  a s  a  
m e m b e r  o f  t h e  N a t i o n a l  A c a d e m y  o f  S c i e n c e s  p a n e l  t h a t  w a s  
c o m m i s s i o n e d  b y  t h e  C o m m o n  C a r r i e r  B u r e a u  o f  t h e  F C C  t o  
s t u d y  t h e  t e c h n i c a l  a s p e c t s  o f  i n t e r c o n n e c t i o n  o f  
c u s t o m e r - o w n e d  a n d  - m a i n t a i n e d  e q u i p m e n t  w i t h  t h e  c o m m o n  
c a r r i e r  t e l e p h o n e  f a c i l i t i e s ,  m  p a r t i c u l a r ,  h e  s e r v e d  
a s  C h a i r m a n  o f  t h e  p a n e l ' s  S u b c o m m i t t e e  o n  N e t w o r k  
C o n t r o l  S i g n a l i n g ,  a n  a c t i v i t y  c o n c e r n e d  w i t h  a l l  a s p e c t s  
o f  c o n t r o l  e x e r t e d  b y  t h e  c u s t o m e r ' s  e q u i p m e n t  o n  t h e  
s w i t c h e d  n e t w o r k ,  a n d  v i c e  v e r s a .  T h e  p a n e l ' s  r e p o r t  i s  
c o n s i d e r e d  a  d e f i n i t i v e  w o r k  o n  t h e  s u b j e c t ,  7 h l  

A  S t u d y  o f  t h e  D e m a n d  f o r  I n f o r m a t i o n  T r a n s f e r  7 1  

S R I  p e r f o r m e d  a  t r e n d  a n a l y s t s  o f  t h e  f u t u r e  n e e d s  a n d  
d e m a n d s  f o r  c o m m u n i c a t i o n  a n d  i n f o r m a t i o n  t r a n s f e r  
s e r v i c e s  i n  t h e  u n i t e d  s t a t e s  f r o m  1 9 7 0  t o  1 9 9 0  f o r  t h e  
N a t i o n a l  A e r o n a u t i c s  a n d  S p a c e  A d m i n i s t r a t i o n ,  A m e s  
R e s e a r c h  C e n t e r ,  p o t e n t i a l ,  a s  w e l l  a s  c u r r e n t ,  s e r v i c e s  
w e r e  i d e n t i f i e d  a n d  c l a s s i f i e d  i n t o  m a j o r  c a t e g o r i e s ,  a n d  
q u a n t i t a t i v e  e s t i m a t e s  o f  t h e  m e s s a g e  t r a f f i c  o c c u r r i n g  
w i t h i n  a  g i v e n  t i m e  p e r i o d  w e r e  e s t a b l i s h e d ,  7 1 1  

I n t e r n a t i o n a l  T e l e c o m m u n i c a t i o n s  S t u d y  7 j  

T h i s  m a j o r  s t u d y  o f  U ,  S ,  I n t e r n a t i o n a l  
t e l e c o m m u n i c a t i o n s  f o r  t h e  E x e c u t i v e  o f f i c e  o f  t h e  
P r e s i d e n t  d r e w  t o g e t h e r  S R I  t e l e c o m m u n i c a t i o n s  e n g i n e e r s  
a n d  e c o n o m i s t s  t o  a n a l y z e  t h e  o p e r a t i o n  o f  t h e  u ,  S ,  
I n t e r n a t i o n a  1  t e l e c o m m u n i c a t i o n s  c o m m o n  c a r r i e r s  a n d  t h e  
C o m u n i c a t l o n s  s a t e l l i t e  c o r p o r a t i o n ,  i n d u s t r y  s t r u c t u r e ,  
c o m p e t i t i o n ,  a n d  p l a n t  c o n d i t i o n s  w e r e  s t u d i e d ,  D e m a n d ,  
c i r c u i t  r e q u i r e m e n t s ,  c o s t s ,  a n d  r e v e n u e s  w e r e  p r o j e c t e d  
t h r o u g h  1 9 7 5 ,  T h e  s t u d y  p r e s e n t e d  t h e  e c o n o m i c  
t r a d e - o f f s  a m o n g  s e v e r a l  a l t e r n a t i v e  p l a n s  f o r  
t e l e c o m m u n i c a t i o n s  i n d u s t r y  o r g a n i z a t i o n ,  7 j l  
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MLS (Online system) Development 7k 

Since 1962 ARC has been developing NLS (Online System), 
an on-line working environment for typical knowledge 
workers rather than computer programmers, Approxinately 
150 person-years have been invested in the development of 
NLS, with fundinq coming primarily from the Advanced 
Research projects Agency of the Department of Defense and 
the pome Air Development Center, and also from the Air 
Force office of science Research, the Office of Naval 
Research, the National Aeronautics and Space 
Administration, and the National sciense Foundation, in 
1974 a version of NLS was offered to clients outside ARC 
(see the Augmented Knowledge Workshop), 7kl 

National Software w0rks Development 71 

Since mid-1974 ARC has been a principal contractor for 
the National Software Works (NSW) project of the Advanced 
Research Projects Agency, the Rome Air Development 
Command, and the Air Force Data Automation Agency, The 
NSW project will closely integrate various tools on 
different hosts on the ARPA Net in ways that, are highly 
transparent to users. The project includes the 
development of a front-end minicomputer with core 
services (such as editing) lor individual users, as well 
as the development of a distributed programming system 
and works management systems to control access, ARC has 
developed the Distributed programming system and is 
currently debugging the front-end, ARC is also 
integrating the NLS Base subsystem into the front-end, 711 

Development of an Augmented Knowledge Workshop user Community 7m 

Since January 1974, aRC has been offerlnq NLS to outside 
clients. There are currently 13 client organizations 
containing over 200 individual users. Clients form a 
community involved in tbe exploratory application of tbe 
Augmented Knowledge Workshop, dedicated to exploring 
on-line working environments, and exchanging 
user-developed subsystems. The most sophisticated 
subsystems built to date have been a financial management 
system for the Rome Air Development Center and a 
marketing information system tor SRI's Office of Research 
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O p e r a t i o n s ,  A R C  s u p p l i e s  e x t e n s i v e  t e c h n o l o g y  t r a n s f e r  
a s s i s t a n c e ,  I n c l u d i n g  o n  s i t e  t r a i n i n g  i n  N L S  a n d  t h e  
f a c i l i t a t i o n  o f  d i a l o g u e  a m o n g  m e m b e r s  o f  t h e  W o r k s h o p ,  7 m l  

O p e r a t i o n  o f  t h e  N e t w o r k  I n f o r m a t i o n  C e n t e r  ( N I C )  f o r  t h e  A R P A  
N e t  7 n  

S i n c e  1 9 7 0  A R C  h a s  o p e r a t e d  t h e  N e t w o r k  I n f o r m a t i o n  
C e n t e r  ( N I C )  f o r  t n e  A R P A  N e t ,  m e  N I C  w a s  f u n d e d  b y  
A R P A  u n t i l  m i d - 1 9 7 5 #  t h e r e a f t e r  b y  t h e  D e f e n s e  
C o m m u n i c a t i o n s  A g e n c y ,  N I C  s e r v e s  a s  c o o r d i n a t o r  f o r  t h e  
c o l l e c t i o n  a n d  d i s s e m i n a t i o n  o f  i n f o r m a t i o n  a b o u t  t h e  
n e t w o r k ,  A  p r i m a r y  s e r v i c e  i s  t h e  A R P A  N e t  R e s o u r c e  
H a n d b o o k ,  w h i c h  l i s t s  u s e f u l  p r o g r a m s ,  t h e  h a r d w a r e  
c o n f i g u r a t i o n s  o f  h o s t  c o m p u t e r s ,  k e y  p e o p l e  a n d  t h e i r  
i n t e r e s t s ,  b i b l i o g r a p h i c  i n f o r m a t i o n ,  a n d  s c e n a r i o s  f o r  
u s i n g  p r o g r a m s  a n d  t h e  n e t w o r k  i n  g e n e r a l ,  N I C  a l s o  a c t s  
a s  a  c l e a r i n g h o u s e  f o r  R e q u e s t s  f o r  c o m m e n t s ,  w h i c h  a r e  
u s u a l l y  p r o p o s e d  c h a n g e s  i n  n e t w o r k  s t a n d a r d s ,  a n d  
m a i n t a i n s  a  l i s t i n g  o f  A R P A  N e t  p r o t o c o l s  ( i , e , ,  n e t w o r k  
s t a n d a r d s ) ,  7 n l  

F a c s i m i l e  M a r k e t s  7 o  

C o m p l e t e d  i n  1 9 7 1 #  t h i s  m u l t i c l i e n t  s t u d y  a s s e s s e d  
f a c s i m i l e  r e l a t i v e  t o  c o m p e t i t i v e  t e l e c o m m u n i c a t i o n s  
m e d i a  i n  a  w i d e  v a r i e t y  o f  c u r r e n t  a n d  p o t e n t i a l  
a p p l  i c a t i o n s ,  D e t a i l e d  a t t e n t i o n  w a s  g i v e n  t o  t h e  
p o s s i b l e  i m p a c t  o f  t e c h n o l o g i c a l  i n n o v a t i o n  o n  f a c s i m i l e  
p e r f o r m a n c e ,  p r o j e c t i o n s  t o  1 9 8 0  o f  m a r k e t s  f o r  
f a c s i m i l e  e q u i p m e n t #  s u p p l i e s #  a n d  s e r v i c e s  w e r e  b a s e d  o n  
a p p l i c a t i o n s  i n  w h i c h  f a c s i m i l e s  a p p e a r  t o  o f f e r  a  
s i g n i f i c a n t  e c o n o m i c  a d v a n t a g e  o v e r  a v a i l a b l e  
a l t e r n a t i v e s ,  7 o i  

E c o n o m i c  V i a b i l i t y  A n a l y s i s  o f  t h e  P r o p o s e d  U , S ,  
C o m m u n i c a t i o n s  S a t e l l i t e  S y s t e m s  7 p  

T o  a s s i s t  t h e  o f f i c e  o f  T e l e c o m m u n i c a t i o n s  P o l i c y  i n  
f r a m i n g  m e a n i n g f u l  p o l i c y  r e c o m m e n d a t i o n s  o n  d o m e s t i c  
c o m m u n i c a t i o n s  s a t e l l i t e s #  S R I  r e c e n t l y  s t u d i e d  t h e  
f o l l o w i n g  i s s u e s ;  7 p l  
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• The nature and magnitude of the unique or commit ted 
demand for each applicant, and the total capacity 
and the excess or uncommitted capacity proposed by 
that applicant. 7pla 

-Each applicant's quantitative definition of the 
markets it would seek to serve with its uncommitted 
capacity, 7p 1 b 

•The nature and magnitude of satellite transmission 
capacity that the uncommitted market sectors would 
support, 7pic 

The prospects for economic viability of each 
applicant in serving its unique or guaranteed 
market, and an appraisal of each applicant's 
dependence on the nonguaranteed market sector in 
light of several applicants' possible competition 
for the same markets, 7pid 

This study projected an upper bound on consumer 
demand tor pay television to the year 1985, The 
projections were based on an extensive survey and 
analysis of operational pay television systems, plus an 
analysis of consumer behavior towards analogous 
situations! television viewing, spending at spectator 
situations, and early pay television experiments, A 
consumer survey was also used to collect evidence, The 
research was funded by the Office of Telecommunications 
Policy, 7ql 

Technology Assessment of Communication/Travel Trade-Offs 7r 

This study, which is currently being conducted for 
the National Science foundation, is a comprehensive 
analysis of impacts that could be expected if 
telecommunications interact with travel demand in the 
future, The study will develop a set of policy options 
for achieving the most beneficial development of 
travel/communication interactions, 7rl 
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B, BlograPhical Sketches 

7s 

Biographies for SRI personnel who will participate in the 
project are listed in alphabetical order, beginning on 
the followinq page, SRI certifies that all personnel 
namec here will be available to the project as it is 
proposed,.PES, 7sl 
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R8, American Psychological Association# "Reports of the 
American Psvchoioqical Association's Project on Scientific 
Information Exchange#" Report No, 10, 1965, 

American and foreign scientists at an international 
meeting rated sources of information differently. 

R9, American Psychological Association# "Reports of the 
American Psychological Association's Project on Scientific 
Information Exchange in Psychology#" Report No, 11# 1965, 

Stages of research affect information-seeking behavior. 

RIO, Auerbach Corporation, Department of Defense user Needs 
Study, Phase I, Final Technical Report, 1965, 

A colleague in the work team is the modal choice for 
seeking information. 

R11, Augmentation Research Center# "online Team Environment: 
Network Information Center and Computer Augmented Team 
Interaction#" Stanford Research institute# Menlo Park# 
California, Parch 1968, 

R12, Baker# N,R,# J, siegmann# and A,H, Rubenstein# "The Effects 
ot Perceived Needs and Means on the Generation of Ideas for 
Industrial Research and Development Projects#" I,E,E,E, 
Transactions on Engineering Management# vol, EM-14# No, 4, 1967# 
pp, 156-163, 

Needs information (i,e,# demand information) most often 
coires from colleagues outside the immediate qroup, Even 
when special idea-generating group sessions are 
initiated, as many needs ideas come from outside the 
immediate group as from within the group. 

R13, Brittain# J,M,# "User Studies in Education and the 
Feasibility of an International Survey of Information Needs in 
Education," Council of Europe, EUPISED Steering Group, 
Strasbourg# France# 1971, 
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Neecs fay be very different from demands, 

R14, Crane, D,» "Social structure in a Group of Scientists: A 
Test of tbe 'invisible college' Hypothesis*" American 
Sociological Review, Vol, 34, No, 3, June 1969, pp, 335-352, 

A scientist's field of research guides his or her 
problem selection. 

RI5, Crane, DT, "The Nature of scientific Communication and 
Influence," International Social Science Journal, Vol, 22, No, 
I, 1970, pp. 28-41, 

A scientist's field of research guides his or her 
problem selection. 

R16, Del Frate, A,A,, and j,T, Riddle, "Computer User 
Interaction: Does it Exist?" Proceedings of the American Society 
for Information Science Annual Meetinq No, 36, Los Angeles, 
197 3, 

Few people used the RECON system directly, Most worked 
through intermediaries. 

R17, Drucker, R,F., The Aqe of Discontinuity (Harper & Row, 
1908), 

A growing portion of the society is involved In 
Knowledge work, to the point where knowledge work, not 
manufacturing, will soon be the dominant working mode in 
America in the very near future, if it is not already, 
we badly need to understand how to make knowledge work 
more productive. 

R18, Enqelbart, D,C,, "Special Considerations of the Individual 
as a User, Generator, and Retriever of Information," American 
Documentation, vol, 12, NO, 2, April 1961, P, 121, 

This paper focused on the role of the individual 
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knowledge worker* rather than on formal information 
systems* in the knowledge production and dissemination 
function, 

R19, Fngelbart* D.C,* "Augmenting Human Intellects A Conceptual 
Framework*" Stanford Research Institute* Menlo Park* California, 
October 1962, 

This was the original concept study that led to the 
development of NLS, The concept of an integrated 
on-line working environment was described. The document 
refers extensively to Memex and other STI tools and 
needs, 

R20, Enqelbart* D,C,* and B, Huddart* "Research on 
Computer-Augmented Information Management*" Stanford Research 
Institute, venlo Park, California, March 1965, 

R21, Engelbart* D,C,* "Human Intellect Augmentation Techniques," 
Stanford Research Institute* Menlo Park* California, March 1968, 

R22, Enqelbart* D,C,* "Coordinated information Services for a 
Discipline- or Mission-Oriented Community," paper presented at 
the Second Annual Computer Communications Conference* January 
24* 1973, 

Describes how on-line and offline Information services 
for a community of workers can be designed and 
coordinated, 

R23, Engelbart, D,C,* R,W, Watson* and J,C, Norton* "The 
Augmented Knowledge Workshop*" Proceedings of the National 
Computer Conference* June 1973, 

Describes the community of client organizations making 
use of on-line and offline working environments 
coordinated through the use of NLS and technology 
transfer techniques developed by the Augmentation 
Research Center and the client organizations. 
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R24, Friedlander, d,, "Clinician Search tor Information," 
Journal of the American Society for Information Science, vol, 
24, wo, 1, (January-February 1973), pp. 65-69, 

Ease of accessibility promotes use. 

R25, Frischnruth, D.S,, and T,J, Allen, "A Model for the 
Description and Evalutation of Technical Problem Solving#" 
1.E.E.E# Transactions on Engineering Management, Vol, EM-6, NO, 
2, 1969, pp, 58-64, 

Different sources of information are needed for idea 
generation and for problem generation, 

R26, Frost, Pf, and P, Whitley, "Communication Patterns in a 
Research Laboratory," R&D Management, Vol, 1, No, 2, February 
1971, pp, 71-79, 

In this British study, not gatekeeper roles but rank and 
formal group membership determined how concepts entered 
the organization, 

R27, Garvey, W,D,, N, Lin, and K, Tomita, "Communication in the 
Physical and Social Sciences," Science, Vol, 170, No, 3963, 
December 11, 1970, pp, 1166-1173. 

Social scientists differ from hard scientists in their 
information-seeking behavior. 

R28, Gerstberoer, P,Gt, and T.j, Allen, "Criteria Used by R and 
D Engineers in the Selection of an Information Source," Journal 
of Applied Psychology, Vol, 52, 1968, 

Ease of use and familiarity affect what source is used 
first, although not necessarily which information source 
provides the information a scientist or technologist 
ultimately uses in his or her work, 

R29, Goldberg, A,L,, "Information Needs of Social Scientists and 
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ways ot Meeting Them," international social science journal. 
Vol, 23, NO, 2, 1971, pp, 27 3-284, 

Social scientists use the library more than other 
scientists, 

R30, Hagerstrand, Tf, Innovation Diffusion as a Spatial Process 
(Univ, of Chicago Press, 1967), 

Propinquity affects communication, 

P31, Hall, A,, P, Clague, and T,M, Atchison, "The Effect of the 
Use of a SDl service on information-Gathering Habits of 
Scientists and Technologists," institution of Electrical 
Engineers, INSPEC, London, 1972, 

Scientists who use SDl services tend to value them 
despite a general decline in valuation among other 
scientists, A familiarity effect is suspected. 

R32, Hall, E. T,, The Hidden Dimension (Doubieday, 1966), 

propinquity affects communication, 

R33, Hiiiman, D,J,, "Customized User Services via Interactions 
with LEADEPMART," Information Storage and Retrieval, Vol, 9, No, 
11, November 1973, pp. 587-596, 

There is much two-step flow in the use of STI; a person 
other than the seeder performs the actual search. 

R3 4 , Krulee, G,k .» and E,B, Nadler, "Studies of Education for 
Scientists and Engineers: Student Values and Curriculum Choice," 
I,E,E,E, Transactions on Engineering Management, December I960, 

Differences among scientists and technologists are 
discussed, 
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F 3 5 ,  L a n g r l s h ,  J . ,  e t  a l , ,  w e a l t h  f r o m  K n o w l e d g e  ( M a c M i l l a n #  
L o n d o n ,  1 9 7 2 ) ,  

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

H 3 6 ,  L i n ,  N t ,  T h e  S t u d y  o f  H u m a n  C o m m u n i c a t i o n s  ( B o b b s - ^ e r r i l 1  *  
1 9 7  3 ) ,  

P r o p i n q u i t y  a f f e c t s  c o m m u n i c a t i o n .  

R 3 7 ,  L i n e ,  N  ,  R « »  " T h e  I n f o r m a t i o n  U s e s  a n d  N e e d s  o f  S o c i a l  
S c i e n t i s t s !  A n  O v e r v i e w  o f  I N F H O S S ,  " A s l i b  P r o c e e d i n g s ,  V o l ,  2 3 ,  
N o ,  8 ,  A u g u s t  1 9 7 1 ,  P P .  4 1 2 - 4 3 4 ,  

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

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

R 3 f c ,  L i n e ,  M , B » ,  M , J ,  B r i t a i n ,  a n d  F , A ,  C r a n m e r ,  " I n f o r m a t i o n  
R e q u i r e m e n t s  o f  E d u c a t i o n  L e c t u r e r s  a n d  s c h o o l  T e a c h e r s , "  
R e s e a r c h  R e p o r t  N O ,  3 ,  B a t h  u n i v e r s i t y  o f  T e c h n o l o g y ,  B a t h ,  
E n g l a n d ,  1 9 7 1 ,  

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

R 3 9 ,  L i n e ,  N . B , ,  m , j ,  B r i t a i n ,  a n d  F , A ,  C r a n m e r #  " I n f o r m a t i o n  
R e q u i r e m e n t s  o f  S o c i a l  S c i e n t i s t s  i n  G o v e r n m e n t  D e p a r t m e n t s , "  
I n v e s t i g a t i o n  i n t o  I n f o r m a t i o n  R e q u i r e m e n t s ,  R e s e a r c h  R e p o r t  N O ,  
3 ,  B a t h  u n i v e r s i t y  o f  T e c h n o l o g y ,  B a t h ,  E n g l a n d ,  1 9 7 1 ,  

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

N S F  7 5 - 2 3 ,  C a t e g o r y  7  P a g e  5 4  
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Stanford Research Institute 

P40, Line* M,B,, "Summing Up: The information Service in 
Practice," Aslib Proceedings, Vol, 26, No, 1, January 1974, pp. 
47-53, 

There seems to be a core of information that scientists 
absolutely need, to do their daily work, plus a mass of 
information that can be helpful in difficult-to-define 
ways, 

R41, Menzel, h,, "Scientific Communication: Five Themes from 
Social Science Research," American Psychologist, Vol, 21, 
November 1966, pp, 99-1004, 

Needs are not identical to habits, A scientist's or 
technologist's way of Proceeding and attitudes toward 
information souces may be unrelated to his or her need 
tor information. 

R42, Menzel, H,T», "Can Science Information Needs Be Empirically 
Determined?" in Communication: Concepts and Perspectives, L, 
Thayer, ed, ( Spartan, 1967), 

Dissimilarity of working styles may lead to high 
performance because the individual has more access to 
unplanned communication. 

F43, National Science Foundation, "improved Dissemination and 
More Productive Use of Scientific and Technical Information," 
Program Solicitation NSF 75-23, Office of Science Information 
Service, 1975 (X32600), 

R44, Nelson, J», "Faculty Awareness and Attitudes Toward 
Academic Library Reference services: A Measure of 
Communication," College and Research Libraries, Vol, 34, No, 5,, 
September 1973, pp, 415-423, 

A faculty is generally ignorant of information aids. 

P45, North American Aviation, "Department of Defense User Needs 
Study, Phase II," Final Technical Report, 1966, 
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A  c o l l e a g u e  i n  t h e  w o r k  t e a m  i s  t h e  m o d a l  c h o i c e  f o r  
s e e k i n g  i n f o r m a t i o n ,  

R 4 6 1  P a i s l e y ,  W , j , ,  " i n f o r m a t i o n  N e e d s  a n d  U s e s , "  i n  A n n u a l  
R e v i e w  o f  I n f o r m a t i o n  S c i e n c e  a n d  T e c h n o l o g y ,  V o l u m e  3 ,  C ,  A ,  
C u a d r a ,  e d ,  ( E n c y c l o p e d i a  B r i t a n n i c a ,  1 9 6 8 ) ,  

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

R 4 7 ,  P a r k e r ,  E , B , ,  D , A ,  L i n g w o o d ,  a n d  w „ J ,  P a i s l e y ,  
" C o m m u n i c a t i o n  a n d  R e s e a r c h  P r o d u c t i v i t y  i n  a n  I n t e r d i s c i p l i n a r y  
B e h a v i o r a l  S c i e n c e  R e s e a r c h  A r e a , "  S t a n f o r d  U n i v e r s i t y ,  
I n s t i t u t e  f o r  C o m m u n i c a t i o n  R e s e a r c h ,  1 9 6 8 ,  

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

R 4 8 ,  P e l z ,  D  , C » ,  a n d  F , M ,  A n d r e w s ,  S c i e n t i s t s  i n  O r g a n i z a t i o n s :  
P r o d u c t i v e  C l i m a t e s  f o r  R e s e a r c h  a n d  D e v e l o p m e n t  ( W i l e y ,  1 9 6 6 ) ,  

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

T h e  w o r k  t e a m  i s  t h e  m o s t  s i g n i f i c a n t  s o u r c e  o f  S T I ,  

R 4 9 ,  P r i c e ,  D , J .  d e  S , ,  S c i e n c e  S i n c e  B a b y l o n  ( Y a l e ,  1 9 6 1 ) ,  

R 5 0 ,  R o s e n b e r g ,  V , ,  " F a c t o r s  A f f e c t i n g  t h e  p r e f e r e n c e s  o f  
i n d u s t r i a l  F e r s o n n e l  f o r  i n f o r m a t i o n  G a t h e r i n g  M e t h o d s , "  
i n f o r m a t i o n  s t o r a g e  a n d  R e t r i e v a l ,  V o l ,  3 ,  J u n e  1 9 6 7 ,  

N S F  7 5 - 2 3 ,  C a t e g o r y  7  P a g e  5 6  
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Stanford Research Institute 

Accessibility and ease of use determine which source of 
information will be used first. 

P51, Posenbloom, R,S,, C,P, McLauqhlin, and F, W, wolek# 
"Technology Transfer and the Flow of Techinical Information in a 
Large Industrial Corporation#" Graduate School of business# 
Harvard University# 1965, 

The type of information sought and the channels used 
depend on work setting# task, experience# seniority# 
education# and professional activiity# in ways that are 
difficult to discuss simply, 

Task differences among scientists and among 
technologists dilute the traditional dissimilarities in 
information seeking styles between scientists and 
technologists, 

The work team is the most significant source of STI, 
even for technologists. 

R52, Rosenblcom P.S,# and F,w, Wolek# "Technology# information 
and Organization: Information Transfer in Industrial R and D,#" 
Harvard Graduate School of Business, 1967, 

Chance acquisition accounts for 30 percent of successful 
information-receiving episodes, 

P53, Scott# C,# "The Use of Technical Literature by Industrial 
Technologists#" Proceedings of the international Conference on 
Scientific Information# NAS-NRC, Washington# D,Cf# 1959, 

Dissimilarity of styles in a group is important to high 
performance, 

P54, Slater# M»O,, et al,# "Data and the Chemist#" Aslib 
Occasional Publication No, 10,, Aslib, London# 1973, 
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C h e m i s t s  m a k e  t w o  d a t a  s e a r c h e s ,  o n  t h e  a v e r a g e ,  e a c h  
d a y ,  

R 5 5 ,  S m i t h ,  C , G , ,  " S c i e n t i f i c  P e r f o r m a n c e  a n d  t h e  C o m p o s i t i o n  o f  
R e s e a r c h  T e a m s , "  A d m i n i s t r a t i v e  S c i e n c e  Q u a r t e r l y ,  V o l ,  1 6 ,  N o ,  
4 ,  D e c e m b e r  1 9 7 1 ,  p p ,  4 8 6 - 4 9 5 ,  

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

R 5 6 ,  S u s s e x ,  U n i v e r s i t y  o f ,  S c i e n c e  P o l i c y  R e s e a r c h  U n i t ,  
" S u c c e s s  a n d  F a i l u r e  i n  i n d u s t r i a l  I n n o v a t i o n , "  C e n t e r  f o r  t h e  
S t u d y  o f  I n d u s t r i a l  I n n o v a t i o n ,  L o n d o n ,  1 9 7 2 ,  

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

O r g a n i z a t i o n s  t h a t  a r e  s u p e r i o r  i n  m e e t i n g  m a r k e t  d e m a n d  
a r e  b e t t e r  t i e d  w i t h  c o m m u n i c a t i o n s  t o  t h e  o u t s i d e  
w o r 1 d ,  

R 5 7 ,  U t t e r b a c k ,  J , M ,  " T h e  P r o c e s s  o f  T e c h n i c a l  I n n o v a t i o n  i n  
I n d u s t r i a l  F i r m s , "  P h , D ,  d i s s e r t a t i o n ,  1 9 6 9 ,  

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

R 5 8 ,  W o l e k ,  F , W # ,  " T h e  C o m p l e x i t y  o f  M e s s a g e s  i n  s c i e n c e  a n d  
E n g i n e e r i n g ;  A n  i n f l u e n c e  o n  P a t t e r n s  o f  C o m m u n i c a t i o n , "  i n  
C o m m u n i c a t i o n  a m o n g  S c i e n t i s t s  a n d  E n g i n e e r s ,  C , E .  N e l s o n  a n d  
D , K ,  P o l l o c k ,  e d s ,  ( H e a t h  L e x i n g t o n ,  1 9 7 0 ) ,  p p ,  2 3 3 - 2 6 5 ,  

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

N S F  7 5 - 2 3 ,  C a t e g o r y  7  P a g e  5 8  
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October 1975 Stanford Research Institute 

Bdugetary Planning - not in proposal 

Phase I 

35K Survey of special-purpose STI systems 

30K survey of Integrated on-line working environments 

1 OK Summary of the surveys 

1 OK Computer services 

1 Ok Report Production and Distribution 

95K Total for Phase I 

Phase II 

25K Survey of information and working needs 

1 OK Comparison of needs and current trends 

45K Development of R&D Agenda 

1 OK Computer services 

1 OK Report production and distribution 

100K Total for Phase II 
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bev notes 

I decided to be on vacation again this week as I got way behind last 
week when I went to menlo park,, However# It you have any pressing 
questions, please call ire on (408) 354-4096 or (408) 426-2218, 1 

I will do most of my work on Saturday and sunday this quarter. 
However# I hope to have time to check my mail during the week. There 
was no time for that this week so this note is a bit late. 2 

1) Branch <xhelp#helpd#5h> contains the procedures for back links, 3 

2) you can go ahead and modify core any time, just remember to 
update, 4 

Dont lexicon items that only nave general definitions common to more 
than one tool as these should appear in core, if you need a term 
which fits this description for a special purpose in the tool (i,e, a 
specific definition specific only to that tool) AND you DONT want the 
user to get that term (while in that file) when typing it out of the 
blue; then and only then (i think) should you lexicon the item and 
yes it should point to the more general definition in core, 5 

3) l don't know what the best procedures are yet, I should know 
better after I've had a chance to do some work on core. Again, feel 
free to modify core, & 

The computer is about to go down so I'll have to make this short, 
I'm giving the WUC seminar this friday if all goes well, They nave a 
video projector studio we'll use, After that, I hope to know better 
what kinds of things along those lines I'll be able to get credit 
doing, 7 

T'm working with the "Gait Alternative School" to make a terminal 
available to those kids. Not WUC, but general educational stuff. 
Still very much in the planning stages, There might be the 
Possibility of getting funding tor some of this stuff but nothinq is 
in sight, 8 

I converted one of my lower division courses into an individual study 
class in "neural-pharmacological models of motivation" for which I 
must write a paper and get upperdivision credit. However, it means 
an even greater strain on my time, There is one class I can drop it 
things get too bad, but I'm going to see if I can hold on to them 
all, 9 

I'm tentavely thinking about coming down this coming weekend (if i 
can get my car fixed in time (it won't start)), 10 

I really appreciate the kirknotes, keep them coming. Also, call, 11 

1 
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I'm sure Rob Lieberman can set you up with a list of key people at 
each organization, You should realize, however, that some of the 
organizations have only one or two NLS users, 1 
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