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Sec tion I 
INTRODUCTION 

Background 

Computer technology has evolved with an almost 
incomprehensible rapidity over the past two decades. 
Applications of this technology have changed from purely 
numerical programs to solution of sophisticated scientific 
problems to manipulation and processing of natural language. 
The latter application has resulted in a man-computer 
symbiosis where the computer system becomes an extension of 
nan's intellectual processes. In a now classic paper* 
J.C.R. Licklider ( 1968b) outlined the total system with man 
and computer as integral components. Parallel to the 
development of computer capability over the past decade has 
aaen the development of a system designed to take maximum 
advantage of the computer's power to store* structure an i 
retrieve textual information in a way congruent with the 
characteristics of an individual. 

Appropriately, the name given to this system was the 
Augmented Human Intellect System, developed under the 
leadership of Dr. Douglas Engelbart of the Stanford 
Research Institute. Originally, the purpose was to 
"...increase the capability of man to approach a complex 
problem situation, to gain comprehension to suit his 
particular needs, and to derive solutions to problems." 
(Lindgren, 1971) This intention to provide an extension to 
aan*s intellect by utilizing a set of powerful computer 
based tools was gradually broadened to provide an extension 
to a group's capability and to that of an organizational 
structure and then to geographically separated groups and 
organ Izations• 

The act of augmenting a number of individuals with the 
same system permitted a new avenue for interaction: that of 
computer mediated communication. The study of communication 
in such a novel situation is the goal of this investigation, 
The background will include a description of the System as 
it pertains to human communication. Detailed descriptions 
of the hardware and the software ("software" refers to any 
functioning computer program, as opposed to the machinery it 
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runs on) may be obtained in the referenced sources. The 
origin of the problem will be further explained by the 
review of literature. 

System Description 

AHI is designed to take full advantage of the 
state-of-the-art in computer technology. It is an on-line, 
real time, time-sharing system with a full duplex 
(simultaneous transmission and reception) terminal-to-system 
link. The result is a highly interactive interface between 
trie co mputer and the user. Indeed, there is little 
difference between this man-computer interface and a 
nan—to-man Interface, 

The language medium for this interaction is of two 
basic kinds: the subset of natural English that has been 
selected to have specific meaning to the computer program 
(command language), and natural language text which is 
meaningful to people. The "command language" for AH I is 
highly developed with a rigorous syntax that permits maximum 
flexibilty for the user. It includes many shortcuts that 
permit a user to communicate with the system about as fast 
as he can type, manipulate the interface transducers, and 

think. 

When an individual user establishes a connection with 
the main computer he is able to create, store, organize and 
manipulate written textual material. Entering written text 
into computer storage is similar to an automatic typewriter 
operation. Once text of any kind is entered, it is 
available for a whole host of operations, including a 
powerful text editing capability. 

The manipulation of symbols is greatly aided by a 
hierarchical structure. Every user identified unit of text 
is automatically numbered and assigned a user determined 
level in the hierarchy. This establishes a relationship to 
the text in general. The structure facilitates addressing 
and viewing the text by units of the hierarchy such as 
statements and branches. 

The "Viewsystern" permits the viewing of text in many 
different ways analogous to "windows" into the stored 

2 



JHB 8—FEB—74 22:41 
Evaluation and Analysis ol an Augmented Knowledge lorkshopf 
Final Report to RADC, APSC, USAF. 

21849 

information. For example, the "viewspecs" facilitate 
viewing specified levels in the hierarchy thus controlling 
the amount of detail the user wants displayed or printed, 

The tree structure applies to files which are analogous 
to documents or hooks and are the storage unit for the 
executive software, These provide a means of further 
structuring text. Files can be combined, in part or in 
whole, with any other file, and the user can "jump" between 
various files. Part of the AHI capability is similar to a 
library where a person merely types his request and all 
books are presented to him for instant composition into a 
report or other new textual entity, Mot only are the files 
in his own library available to him, but all system users* 
files are available unless otherwise specified. 

The manipulation of textual material through the use of 
the addressing and viewsystems is a relatively small part of 
the capabilities offered. There has been some question 
about the additional power of AHI relative to the numerous 
operational text editing software systems. A survey by van 
0am and Andries answers this question. 

AHI•••embodies much more than just a text editor; their 
aim is to provide a new way of thinking and working by 
utilizing the power of the computer in ail aspects of 
one's work, (van Dam, 1971, 110) 

According to Engelbart ( 1973), the additional 
capabilities include: communication aatong teams with joint 
and/or simultaneous preparation of text: a "collaborative 
iiatogue"; sending documents, correspondence, and 
coordinating work: "documentation production and control"; 
and a library system for the storage and retrieval of 
relevant literature, etc.: a "research intelligence." 

Collaborative dialogue: There are computer aids for 
the composition of messages and for their subsequent 
reviewing, cross-referencing, modification, transmission, 
storage, indexing, and full-text retrieval. A " message" may 
be one word in length, or a hundred printed pages. In any 
message there may be formalized citations pointing to 
specific passages in prior messages, so that a group of 
related messages becomes a network of recorded-dialogue 
contributions. There is also! automatic delivery of 
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messages; full cataloging and indexing; on—line 
accessibility both to message notification and to the full 
text of all messages; and open—ended storage of the dialogue 
records. These services enable a community of people who 
are distributed in space and time to maintain recorded, 
collaborative dialogue. 

Document development, production, and control: There 
is a rich set of computer aids for the composition, study, 
and modification of document drafts, and for automatically 
generating high-quality photocomposition output with 
flexible controls for font-designation and formatting, to 
enable the production of publication-grade hardcopy 
{printing masters, or microform masters). There are 
processes for collaboration between several writers, and 
with an editor, in the process of evolving a final draft. 
There are also aids for the people who must control changes, 
new—version distributions, etc., and provide the indexing to 
complex documents or sets of documents. 

Research intelligence: The provisions within the 
Dialogue Support System for cataloging and indexing 
internally generated items also support the management of 
externally generated items — bibliography, contact reports, 
clippings, notes, etc. With these centrally supplied 
(therefore uniformly available) services, a community can 
maintain a dynamic and highly useful "intelligence" data 
base to help it keep up to date on external happenings that 
particularly affect it. Computer—generaled indexes or 
on-line retrieval can facilitate access. Citations of 
external items from within the internally—generated dialogue 
base in the form of annotations, miscellaneous 
commentary, or supportive references offer 
computer—sensible interlinking of the external information 
with the internal, and considerably facilitate browsing, 
retrieval, back—citation searching, etc. (Engelfoart, 1973) 

The concept is that of a system which permits the 
manipulation of English language information utilizing the 
full extent of computer technology. To be augmented is to 
have a powerful set of tools residing in a state—of—the—art 
computer system that are used in every aspect of knowledge 
work, i.e. activity that involves individual and joint 
preparation of messages, documentation, etc., and sharing 
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the results with comaunities of knowledge workers* 
{Sngelhartj et al« t 1967) 

Statement of the Problem 

What effect does a computer system designed to augment 
human intellect have on the individual, groups, and the 
organization, particularly communication within groups and 
an organization? 

Review of the Literature 

This question has not been dealt with to date, 
primarily because there are no other systems designed to 
fully augment human intellect. In the case of this system, 
the effort of the past ten years has been used to develop 
the system, not to directly consider its effects. 

Elsewhere, there has been a great deal of work in 
natural language English (higher order) applications of 
computers, including information retrieval systems, question 
answering or fact retrieval systems (which is an application 
of artificial intelligence systems), text editing systems, 
and on-line conference systems. Some consideration of the 
effects of these kinds of systems as well as the hardware 
devices they employ has been investigated. 

Historically, the limitations of investigations stem 
from an emphasis on the performance of the computer software 
and hardware resulting in a neglect of the effect of 
particular systems on the users. In addition, none of these 
systems purports to have any great effect, but rather is a 
tool for a specific calculation or routine, Recently, some 
broader applications have been considered and some of the 
effects of computer utilization on people have been 
investigated• 

Information storage and retrieval systems are reviewed 
first because they represent the least relevant problem 
area. There are thousands of these systems as indicated by 
the Annual Review of Information Science and Technology 
(Montgomery, 1969), Most are basically automated libraries, 
and are represented by major projects such as Project MAC at 
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4IT which included experiments with the goal of placing an 
entire community "on—line" with shared information resources 
(Rees, 1969). One problem plaguing such an undertaking is u 
lack of computer reliability, as illustrated by the SUPARS 
at Syracuse University where during a two year period, the 
system was available to the university population for a 
total of about one month { A the rton, 1971 ). 

Such computer problems are relatively minor compared to 
trie ch allenge of representing the information, written by 
diverse multitudes of authors, such that it may be retrieved 
ay a user unfamiliar with the data base* As J, R. Sharp 
s tates, 

There seems to be little point in extending machine 
facilities which are already available to us whilst we 
are still comparatively powerless to convert the ideas 
existing in human brains into language which meets all 
our needs whether it be used inside or outside a 
machine (Sharp, 1965 ). 

Efforts to convert ideas into a language which could be 
used to retrieve the ideas or document surrogates are 
extensive and represent the major concern in the area of 
information retrieval. Active in the field is Noah Prywes 
(1967) who enumerates the problems under the rubric, 
"classification methods." The basic problem is one of 
indexing, which is usually a matter of human judgement. He 
suggests that the indcxers receive intense training and the 
aid of a computer in the process of content analysis, The 
question of how much of the task should be done by the 
computer or by the man is touched upon, and he notes the 
JMAST System developed by Salton, which relies heavily upon 
the computer. The evaluation of these systems indicates 
what is of concern, namely the relevance of the citations 
retrieved (measured in terms of "precision" and "recall"). 

Homogeneity of the data base aids in providing 
meaningful relevance, and thus there are relatively large 
systems in operation such as LITE (a legal system), MEDLARS 
(medical), CHEM ABSTRACTS, CIRC (a military intelligence 
system), which bear out this fact. Major companies have 
been involved with operational systems; however, IBM and 
others are still concerned with the same issues as those 
listed by Becker and Hayes in 1963. Sophisticated attempts 
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to deal with the issues concerning the representation of a 
data base to a specific need are represented by Fairthorne 
(19671, Borko (1966), and Good (1967) who use approaches 
ranging from "notification theory" to decision theory with 
some good analyses of the information flow in between. 
These efforts are concerned mainly with the 
effectiveness—efficiency of the system, a limited view as 
recognized by some investigators, 

A more profitable view is taken by Goodman (1968), 
"User Information Needs,,," are his concern to the point 
where he deals only with the flow of information among 
personnel, it is difficult to generalize from this kind of 
study. User needs are something that each organization 
should assess where it is important to have technical 
information distributed, The combination of software 
evaluation and user studies has become the more meaningful 
way to look at the problem. A great deal of work was done 
by Alan Rees (1969) to improve evaluation by examining the 
subjective responses of users of retrieval systems, i.e. 
relevance. This concept, when added to measures of 
precision and recall, reflects upon the kernal problem in 
this use (or any use for that matter) of computers, that of 
human behavior. kochen (1964) of IBM emphasized adaptation 
to use through man—raachi rie i nteraction, and Paisley and 
Parker (1965) modelled the process as a receiver controlled 
communication system. They stated what is perhaps most 
relevant to this paper from this area. To paraphrase, the 
important thing is user satisfaction which is a behavioral 
criterion rather than a structured one, where the behavior 
response provides the guides to problem solution. 

Behavior related research, although recognized as of 
key importance, has not faired well historically. In 1966, 
Marks bluntly stated that there is not much, what there is, 
is of poor duality, and little is known about people in 
information storage and retrieval systems. This situation 
has not been reversed. However, knowledge about human 
behavior has been utilized as a source of ideas and 
approaches to the problem of indexing, giving rise to a 
separate area of endeavor called semantic data processing. 

Researchers in the area of semantic data processing are 
primarily concerned with the analysis of language to 
understand and then apply the mechanisms by which meaning is 
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represented. The goal for application of this work is 
pointed out by Bobrow (1967). It is to enable the computer 
to "understand" natural English. This will permit access to, 
a data base using natural English with results eventually 
comparable to human search and retrieval. Semantic memories 
such as the one developed by Quillian (1966) model the human 
memory using sophisticated mathematical and linguistic 
techniques. Work in this area verges on what is referred to 
as artificial intelligence, and in essence is the practical 
application of that field. When data bases can be accessed 
on the basis of semantic content, the user is not limited to 
merely retrieving document surrogates as in a library 
function, but can begin to ask questions of the computer. 

Question-answering systems comprise a different area of 
computer technology. Although it is considered applications 
oriented, it will be some time before operational services 
are a reality. (cf. Sass and Wilkinson, 1965) Some 
systems, such as that developed by Ossorio ( 1968 ), have the 
great promise of actually rendering large bodies of 
knowledge accessible, but are a long way from daily use. 
Eventually, as Borden (1967) predicts, we will have a system 
that will be able to structure, classify, and generate 
theories, predictions and constructs from a body of truly 
representative knowledge. In this literature the emphasis 
is on creating an artificial intelligence to serve whatever 
ends man sees fit, including understanding himself. 

The relevance of the foregoing areas of information 
storage and retrieval and question-answering systems is 
primarily historical. Studies of the effect of these 
systems have been limited to the flow of and utilization of 
technical information. The arguments and trends in the 
literature serve as important evidence for a change in 
eaphasis to the human in the system rather than the 
hardware—software performanee• 

A major factor influencing the effect of computer 
systems is the degree to which the software actively 
processes and transforms information. Fact retrieval 
systems are more passive than artificial intelligence 
systems; information storage and retrieval systems are more 
passive than fact retrieval systems; and text—editing 
systems are probably the most passive of all. There is no 
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computation or transformation, only direct manipulation of 
textual information in response to user commands. 

Text—editing software is the most similar to intellect 
augmentation software to be described in the literature. It 
is designed to be used by an individual in a manner similar 
to an automatic typewriter or as an aid to programming ( e.g. 
the EMILY system) (van Dasi, 1971). Once the typewritten 
information is entered it can be changed for correcting 
purposes or rearrangement and composition purposes. The 
typical text editing software package, such as that 
available under the CECOS Time Sharing System, (Bair, 1971) 
enables a user to prepare, edit, and store information that 
could conceivably be several hundred pages in length. 
Retrieval from storage for future use, recosposition, or 
inclusion in another work, is done simply by naming the 
"file". The only retrieval assistance is a list of the 
files belonging to one user. Although editors and their 
companion printout subsystems are in wide use, there are two 
significant problems, The first is a matter of computer 
raliabity, usually resultant from the use of the computer 
for a large number of other programs simultaneously 
(time-sharing). The second results from the man-computer 
interface, and the command language. 

Computer reliability is a problem that is receiving a 
jraat deal of attention from computer technologists in 
general. While the problems of down-time and errors are 
gradually being solved, it is important to note the effect 
on users, especially non—programmers. With text editors and 
A ill , it is much more likely that the user will be a 
non—programmer and have had little experience and/or 
training in computer operation. Increasing problems result 
in increasing frustration for the user with all the 
behavioral manifestations to the point at which the user 
becomes a non-user, This problem is more acute with 
non-programming personnel who do not understand the causes 
and do not have alternatives when the system ceases to do 
the job they need to have done. (Bair, 1971 ) 

Aside from this problem, there is little in the 
literature dealing with individuals or aggregates of users 
of text editors. Van Dam's (1971) survey of on-line text 
editors provides the description necessary for a comparison 
of text editing and AHI which should be done to clarify the 
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differences# Such a comparison has been done* in response 
to the skeptics4 question* which illustrates that A 9 1. is 
something other than a fancy text-editor (Bair* 1971). The 
«aan —computer comaunication problem associated with editors 
is tantamount to the same problem with all on-line 
interactive computer usage# 

The area of man—computer communication embodies a great 
deal of literature in three major areas: human factors* 
software design, and user behavior* which respectively 
emphasize equipment design* programming, and human 
information processing. The vast quantity of literature 
dealing with this area per se has been reviewed in the 
Annual Review of Information Science t? Technology by Davis 
(1966), Mills (1967), et al. through 1970. Mills and 
Paisley and Parker (1963) are amcng those researchers who 
view man and computer communicating as a single system* with 
the man and the computer as sub—systems. The systems 
approach has led to modeling and analysis of the process* 
cf, Grignettl, et al., (1871) and a view of the system as 
analogous to a human communication dyad (Bair* 1971 )• 

The system model has not received as much attention as 
the subsystems which correspond to the three areas of 
investigation mentioned above. There is an extensive but 
iiverse body of research projects and findings in the area 
of human factors engineering, as Mayer points out ( 1970). 
This area is primarily concerned with the design of 
interface equipment (i.e. terminals) to optimize the user's 
sensory motor performance. Consequently, this aspect of the 
communication system depends upon engineering design that is 
consistent with the findings and the state-of-the-art in 
hardware (Pew, 1965). Engelbart and his system designers 
have given a great deal of attention to this aspect of AMI• 
in fact, some hardware advances were made in building the 
interface equipment (e.g. the mouse and the binary keyset) 
(Engelbart, 1967). 

Software design is becoming more a problem of 
«an—computer communication than increasing the computer's 
capability to provide problem calculations, such as a space 
trajectory. Licklider (1968b) has long argued for efforts 
to achieve a man—machine "symbiosis" dependent upon a 
program that is compatible with human functioning. 
Carbonell (1969) represents those who have used a 
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mathematical modeling approach to deal with basic issues 
such as task allocation between man and computer. Other 
issues are a matter of concern to the more txser oriented 
researchers. For example, the essential difference between 
man and computer is the computer's requirement for precision 
and perfection as opposed to man's error proneness and 
capability to deal with abstractions and ambiguities. This 
difference can be dealt with through software design. 

Consideration of the differences between man and 
computer have led to a focus on the user as a component of 
the system. Uttal (1967) is among those writers that 
consider the behavior or psychology of the user in addition 
to human factors and computer characteristics. An 
examination of man in this context requires that one must 
draw upon the vast literature in psychology, especially 
experimental, which largely treats him as an information 
processor. 

Psychologists such as Pew, Melton, Fitts, Hunt, Posner, 
and Biedarman, for example, have done conceptual and 
laboratory work that can be drawn upon to delineate the 
human information processing that occurs in a man—computer 
system. A taxonomy of human functional tasks has been 
developed from this work that permits quantitative 
statements about the human*s performance in the system and 
also provides a framework from which predictions involving 
processing time and efficiency can be made. This, of 
course, can be valuable to designers who are trying to 
optimize man—computer communication (Bair, 1971). 

The area of man-computer communication does not at 
present deal with the effects on groups of users, nor is 
there any investigation of the effects of intellect 
augmentation software (ci. Computer Augmentation of Human 
Reasoning, where Sass and Wilkinson (1965) cite a number of 
efforts in this area, such as heuristics, libraries, and 
quest ion—answering systems, but do not touch upon the 
effects of a system such as AHI ). As has been pointed out, 
text editors are similar to AHI * great in numbers, but 
apparently not very interesting in terms of effects. The 
psychological effects of computers in general on man are 
being studied, and the continuing work in the laboratory 
will shed more light on human information processing. 
However, reviewing this literature does not tell us anything 
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aaout the impact of the unicjue t echnology that A HI offers, 
especially on the communication among users. 

Recently there have been very interesting efforts in 
another area, that of "on—line conferencing." In its 
simplest form, this is the use of an on-line computer in a 
manner analogous to a telephone for handling messages 
between remotely located conferees. In its more complex 
implementation, it is represented by the DELPHI system, 
which is a specific kind of conferencing. According to 
Turoff (1971), DELPHI is the use of anonymous responses to 
questionnaires and other statements of problems, where these 
responses are then compiled and fed back to the respondants, 
who then respond to this feedback, and so on. He recommends 
the automation of the process and forecasts a "collective 
intelligence" from such uses of computers (Turoff, 1971, 
321). 

Hall <1971) describes the details of DELPHI automated 
conferencing, which he terms "a specific type of decision 
making system". The computer serves as a data collection 
and routing device which enables a geographically scattered 
group of experts on some subject to conduct remotely those 
discussions and referendums that might occur at a 
conventional face—to—face conference. The mechanics of the 
conference are handled by the computer. 

On-line conferencing is one of the capabilities of the 
AHI system, and the system could easily be adapted for 
DELPHI. Thus, the literature in this area is highly 
relevant. Consideration of automated conferencing usually 
entails the implications of using computers to mediate 
interpersonal communication in general. Turoff goes even 
further by discussing the implications for organizational 
structures. His philosophical approach is a beginning at 
describing the conditions existing in organizations that 
would be affected by AHI technology. 

The purpose of DELPHI is to establish a meaningful 
group communication structure, according to Turoff (1971, 
317). He presents the criteria for meaning!ulness and then 
appropriate applications of DELPHI. One of the criteria for 
meaningfulness arises out of the effect of computerized 
conferencing, which is: 
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••••the group pressure to restrict discussion to the 
meat of the issue. Verbose statements always tend to 
receive low acceptance votes and individuals quickly 
learn, because of this, to sharpen their position if 
they wish to make a point {Turofft 1971, 321) 

The problems inherent in large organizational 
structures are reviewed, such as the need for hierarchical 
structure, the increasingly complex environment, the effects 
of size, and the resultant lack of effective communication 
and problem solving capability. He notes the inadequacies 
of formal communication channels. 

The result is a growing lack in many organizations of 
effective communications about various problems. The 
individual perceiving the situation faces a choice of 
either establishing informal communication channels and 
perhaps suffering the consequences for bypassing the 
established modes or suffering in silence and adapting 
a game playing attitude toward the communication 
process available to him. When this latter attitude is 
characteristic of a large segment of the organization, 
there is no longer an ef fective human cornmunicat ion 
process and individuals become extremely unresponsive 
to attempts to effectively deal with problems (Turoff, 
197 1, 323). 

Although the use of the computer might be expected to 
toe a potential solution to this very common downfall in 
organizations, Turoff surprisingly interjects a possible 
failure for this to occur. 

Psychologists would agree that given the alternative of 
an unresponsive human communication process or a 
responsive man—machine communication process most 
individuals will shift their efforts at communication 
to the machine (Turoff, 1971, 323), 

This is the real danger with the AHI system: that it 
might act as a surrogate for effective communication or give 
the illusion that effective communication exists. This 
effect is fundamental and will be closely observed in this 
study. Certainly, the AHI system will affect the 
communication process. 
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A session of the International Conference on Computer 
Communication in the Fall of 1972* was devoted to on-line 
conferencing or "tele-conferencing". The session chairman* 
Conrath, clearly established the extent of the work which 
was represented by the papers presented at this conference# 
lie outlined the issues and posed questions which are 
summarised by the question* "Why hasn't more been done on 
man—computer—man communication and the augmenting of 
interpersonal communication?" He indicated concern that 
"##.he could not find a wider variety of research..." than 
that represented in his session on "assisting man-to-man 
interfaces and related issues (Conrath* 1972b* 146)." 

Although the literature does not deal with the 
important questions of effect* as Conrath points out, his 
own work does. He provides a conceptual framework, 
definitions* and a methodology for investigating the 
computer's impact on organizational structure (Conrath, 
1372a 1. This is unlike other reported work in that it deals 
with the process that is an organisation rather than the 
resultant organizational schemes* such as what departments 
and management positions should be created to manage 
computer installations. He describes an organization based 
on an excellent (and obvious) definition. An organization 
is a set of interpersonal networks* each of which is based 
on interpersonal relations comprised of the communications 
among the members of that organization (Conrath, 1972a, 68 )• 
The elaboration that follows represents a great insight into 
the workings of organizations, which is supported by an 
empirical study. 

Conrath employs a field study methodology using a 
modification of the Quickborner "communications tally 
aheet," The overall goal was to obtain data about the 
properties of an organization based on specific 
communication events with minimal disruption (Conrath, 
i372a, 71). This would then provide a context for the 
measurement of impact on organizational structure, i.e. 
change. This methodology for measuring the organizational 
impact of the computer may be appropriate tor the study 
proposed here, and will be discussed in detail in the 
section on methodology. It is interesting that Conrath does 
not mention AHI per se* but rather in general. 
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The important impact of the computer lies in the 
development of software that will allow it to assist 
and augment interpersonal interactions ( Conrathj 1972a, 
12). 

Thus, Conrath assigns substantial importance to the AH I 
system technology. How the system purports to augment 
interpersonal interactions and what in fact it actually does 
will he described by this investigation. 

Hypotheses 

The literature indicates that there will foe effects on 
the individual, the communication among individuals, and the 
organization. Consequently, there are three major 
hypotheses that are concerned with effects on the population 
in three areas: (1) the individual, (2) the communication 
in groups and teams, and (3) the organization. The 
hypotheses represent the effects that are ultimately 
expected as the population becomes an "Augmented Knowledge 
Workshop" which is described below, 

1, The individual's verbal thought processes will foe 
aided by the rapid availability of his own information, the 
ease of changing that information both in its content and 
structure, and the flexible control of structure viewing 
(cf, Engelfoart, 1973), 

The rigidity of written information has a relatively 
unexplored effect on the development of a person's ideas, 
thoughts, etc. He traditionally is limited to handwriting 
or typing to make thoughts initially visible, and then to 
rewriting each time clarification, correction, up-dating, 
restructuring, etc., is necessary. This may require the 
intervention of a typist and communication of the necessary 
changes to this second party. The longer the paper, or 
whatever, the greater the problem of revision. Once a 
lengthy paper is prepared, the thinker's ability to massage, 
manipulate and creatively deal with those ideas is 
curtailed. 

When thoughts, etc., are entered into the AHI system, 
it is predicted that they will not lose the flexibility 
inherent in the thought process, tout conceivably will gain 
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additional flexibility resulting from the visibility of 
written information. The capability of AH 1 to permit rapid 
changes in stored text of any kind was described in the 
Introduction. From this it can be expected that an 
individual will move through his stored ideas with great 
ease massaging, and creatively engaging words, concepts, 
facts, patterns, and the various nuances of recorded 
thought. He also has, at any time, a copy to share with 
whomever he chooses. 

In addition to the flexibility gained, the hierarchical 
structure adds what may be a new dimension to computer 
stored thought. The structure permits verbal units to be 
placed at a level indicating relative importance, source, 
category, etc. Thus, it is predicted that relationships can 
be captured or established which otherwise might foe obscured 
by semantic limitations. 

2. The communication of individuals accomplishing 
their work on the system will be facilitated by the free 
access permitted to all individuals* work as structured into 
the system, by the ease of making changes in the written 
dork of groups, by the capability to transmit messages or 
other information through the computer, and by the 
capability to simultaneously access and modify stored 
information by numbers of persons. 

Knowledge may be collected and compiled thus taking 
maximum advantage of the resources of the on-line working 
group resulting in better decisions and actions. 

The result would be an "Augmented Knowledge Workshop" 
promoting the integration and synthesis of the efforts of 
individuals to yield a new level of group creativity. 
Consensus would be represented by a stored record created 
simultaneously over time. The leaders of the Augmentation 
Research Center (ARC), Mssrs. Engeibart, Norton, and 
iatson, elaborate on the concept of the "knowledge workshop" 
as follows. 
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The term "knowledge workshop" is built directly upon 
the terms "knowledge work" and "knowledge worker", 
whose special use is from Peter Drucker <1969). He 
develops a much larger theme about these concepts, 
adding terms such as "knowledge technologies", 
"knowledge economy", and "knowledge society", and 
pointing out that the growing level and importance of 
knowledge—work activity in our society will produce a 
discontinuity in our cultural evolution of a scale 
commensurate with that of the industrial revolution. 

The knowledge workshop is the specially provided 
e nv i ronni en t i n wh i c h kn owl e dge wo r k e rs do t heir 
knowledge work. We can talk about a small knowledge 
workshop for an individual, or a large knowledge 
workshop for an organization. Knowledge workshops have 
existed for centuries, but here we consider maximizing 
their effectiveness by systematically evolving tools, 
methods, etc., with heavy dependence upon the new 
technologies of computer time sharing and networking. 
The result is the "Augmented Knowledge Worker" (AKW ) 
which describes an individual effectively using AHI. 

Basic workshop functions will serve the daily handling 
of the AKW's working information — of their notes, 
things—to—do lists, memos, letters, designs, plans, 
budgets, announcements, commentary, proposals, reports, 
programs, documentation, item—control catalogs, etc. 
And before it can sensibly be of much value, as 
Engelbart has stated, the Augmentation System has to 
provide for the grubby cut—and-try detail involved in 
the minute—by—minute, day-after-day worker's handling 
of this information: in the user's composition, 
studying, commenting upon, arguing about, modifying, 
communicating, publishing, presenting, etc. 
(Engelbart, Norton, Watson, 1973) 

3. The ease of handling Knowledge Worker tasks and the 
openness among AKWs will have a strong Impact on an 
organization where groups and teams are augmented, by 
facilitating the vertical communication in that organization 
and ultimately, the organization itself. 

When the AKW's are at all levels in an organization, 
Management and subordinates can communicate through the 
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system with the same ease that co-workers can interact. The 
message transmission capability would facilitate the conduct 
of most of the organization's business through AH1. 

The tradeoff from these increases in communication has 
historically been a loss of efficiency (cf. March* 1965). 
However, a very important product of AMI is predicted to be 
the imptementation of modern, "open" management techniques 
without loss of efficiency. 

These hypotheses are interrelated and interdependent• 
The methods to be used will not deal with each hypothesis 
singly, but data will be provided that can be Interpreted in 
light of each hypothesis to support or reject it. 

18 



JHB 8—FEB—74 22-41 21849 
Svaiuation ami Analysis of an Augmented Knowledge Workshop, 
Final Report to RADC, Ai'SC, USAF. 

Section II 
METHODS AND PROCEDURES 

In order to obtain meaningful data illuminating the 
affects of the Augmented Human Intellect System, every 
reasonable technique has been employed to document, as 
thoroughly as possible, the process of evolution to the 
integrated use of the technology on a daily basis, 
particularly for communication* This study reports a 
milestone in that evolution after seven months of System use 
on an experimental basis* 

Bac kgroundt 

The following methodological assumptions are made for 
this study* 

(1) If the System has an effect (positive or negative) 
then that effect will result in a corresponding measurable 
change in the attitudes of System users toward the System 
and general technology that it represents. 

(2) Measuring the attitude of the population involved 
is one valid way of ascertaining the effects. Attitude 
change results primarily from effectiveness, and conversely, 
attitude strongly influences effectiveness. It is also a 
desirable method due to the indirectness by which data is 
obtained* However, a priori attitude will affect the 
propensity to use the System. This use is necessary to 
cause any attitude change, while positive System effects 
will also be demonstrated by increased or continued System 
usage. (Attitude change due to maturation will be noted by 
comparison to a control group.) 

(3) It follows that attitudes will vary directly with 
changes in communication among the subjects. Thus, improved 
communication, horizontally or vertically, would result in 
more positive attitudes. 

(4) Respondant reports are a valid means of acertaining 
changes in pertornance/effectiveness,. Although subjective, 
a user's judgements about the utility of a tool to him are 
reliable data when there is a significant number of users. 
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Based on these assutBptions, the investigation is a 
descriptive, field study. Questionnaires and direct 
observation are the primary sources of data, There are six 
specific types of instruments# (1) a chronicle of comments 
and unstructured participant observation# (2) case study 
descriptions# (3> interviews# (4) a controlled attitude 
jaestionnaire# 15) a content questionnaire and <6) a tally 
of comunication transactions. Influential variables# 
population demographic factors and Job task type# and 
proficiency of use relative to the total number of hours of 
use# are reported. 

Population Characteristics 

The population for this study is pre-determined by the 
organizational structure where the System is being 
implemented. Two similiar organizational units are employed 
as the experimental group and the control group 
respectiveiy• 

The organization is a government research and 
development laboratory dealing primarily with electronics. 
The population is within a structure specializing in 
information science which develops# tests# and evaluates 
certain kinds of computer software. Almost all personnel 
are college educated# and a sizable percentage have advanced 
degrees (see Appendix A), 

The kind of work done by the population could have 
important bearing on the interpretation of the results. 
Thus# the investigator established a framework which was 
used to categorize what kinds of work involved what 
percentage of the person's time. 

The list of "job task types" was created by the 
investigator intuitively from observations and discussions 
*ith members of the population. A pilot study of a cross 
section of the population resulted in modification and 
validation of the final list# which was found to he 
representative. A semi-structured interview was then given. 
The subjects were asked to determine the percent of time 
spent in each job task type. This is an indicator of any 
differences between sub—groups or the test group and the 
control group which could act as spurious variables. 
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(2) Measuring the attitude of the population involved 
is one valid way of ascertaining the effects. Attitude 
change results primarily frotn effectiveness, and conversely, 
attitude strongly influences effectiveness. It is also a 
desirable method due to the indirectness by which data is 
obtained. However, a priori attitude will affect the 
propensity to use the System. This use is necessary to 
cause any attit\ide change, while positive System effects 
will also be demonstrated by increased or continued System 
usage. (Attitude change due to maturation will be noted by 
comparison to a control group.) 

(3) It follows that attitudes will vary directly with 
changes in communication among the subjects. Tluis, i mproved 
communication, horizontally or vertically, would result in 
more positive attitudes. 

(4) Kespondant reports are a valid means of acertaining 
changes in performance/effectiveness. Although subjective, 
a user's Judgements about the utility of a tool to him are 
reliable data when there is a significant number of users. 

Subjects were assigned to sub-groups within the 
organizational unit based on age, length of service time, 
rank, Job task type profile, and type of position (manager, 
engineer, administrator, clerical, and experience with 
computers ) • 

Job Task Types (general catagories of Job activities 
that are accomplished by the population): 

1. Programming 
2. Project engineering, including: contract paperwork 
(forms memos, etc.), reviewing proposals and reports 
3. Writing plans and/or reports 
4. Software operation (including evaluation, debugging 
of software packages) 
5. Briefings 
6. Demonstrations of systems 
7. Managing other personnel 
8. Administrative paperwork 
9. Study, review of the state-of-the-art, reading, 
literature search, etc. 
10. Secretarial work. 
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(See Appendix A for subject Job task type and 
demographic data. ) 

Observations of Effect on Behavior 

The most straightforward means to understand the 
process and effects this study is concerned with is to 
directly observe the behaviors of the population during the 
period of exposure to System usage* It is particularly true 
in this instance because there are numerous problems and 
events that cannot be anticipated — this is the first 
System implementation for non-developmental purposes, 
therefore, closed ended instruments, such as questionnaires, 
cannot be relied upon to capture all behavioral changes* 

It is important to document the specific uses of the 
System which are an important indicator of effectiveness — 
if the the System is selected as an alternative to 
conventional means, this clearly demonstrates that there is 
some reward. This was recorded in the Chronicle (see below) 
with any other user—entered experiences* 

However, the presence of reward does not necessarily 
support the hypotheses; other factors such as novelty and 
aroup pressure could cause the same results. Thus, the 
question must be asked of the users: why, in fact, was the 
System selected in particlar situations and what experience 
resulted* Interviews (see below) are used here* Again, 
this information does illuminate important motivational 
factors, but It is limited to conscious reactions, subject 
to influence by the situational set. 

System uses and the interview data may be corroborated 
by noting the actual accompanying behavior. The resultant 
case history provides insight on the basis of actions, a 
most important datum that is possible (and necessary) to 
collect when the the population is relatively small. 
Direct, serendipitous observation is possible because the 
observer is co—located with the population and has the 
opportunity to interact with them on a daily basis (see 
below ). 
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The Chronicle 

The Chronicle was established as a vehicle for 
recording the serendipitous experiences by members of the 
population through the System. Any experience that was 
perceived as noteworthy by a subject was recorded in a 
special file named CHRON in his directory or in that of the 
investigator. The investigator then perused the files of 
the population and compiled a summary , collating and 
synthesizing similar events. The voluntary selection ol 
events was not expec ted to yield more than a record. This 
factor is important for realistic interpretation of the data 
which are not representative. 

Personal Account 

The investigator has been a user of the System for over 
a year and has been using the display System for about seven 
months, since its initial availability outside the Stanford 
Research Institute. This, as well as other papers, has been 
prepared on the System. Thus, my experiences are included 
wherever appropriate, particularly in documenting the uses 
of the System both for communication and for effect on the 
individual's thought processes, but not for motivational —— 
attitudinal data. 

Int erviews 

Interviews were conducted at intervals throughout the 
period that began with System availability to the population 
of 20 persons. Two non-members of the organization were 
employed to conduct unstructured interviews that allowed the 
maximum opportunity for open ended responses. Hopefully 
this enabled the respondent to introduce those things which 
were most important to him, while minimizing the structuring 
at these perceptions by the interviewer. General questions 
such as, "Could you tell me more about that?" were followed 
by more specific questions only when deemed necessary by the 
interviewer to gain some more detailed information from 
reluctant respondents. The interviews were non-directive to 
the point of resembling a discussion. Although the style 
was intended to be Rogerian, suggestions were used when 
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certain problems were anticipated, eg. "Did you have trouble 
with output directives?" (see Appendix H ) 

Direct Observation 

The investigator's position was a vantage point from 
which to gather empirical data. Events were recorded as 
they drew the attention of the investigator, Opontunities 
for this kind of observation included conversations that 
were overheard ( "eavesdropping" ), random participation in 
conversations, sessions arising out of a request for 
assistance on the System, observing the process of document 
preparation and the end product of System use, and reviews 
of the contents of subjects' files. 

This kind of record is highly impressionistic and is 
dependent more than the other techniques upon the observer's 
perceptual set. In this case it was mitigated by the 
working environment in which subjects were non-volunteers 
involved primarily because of their location in the 
organization. There were no direct rewards for 
participation and no lessening of the workload imposed by 
management, A minimum of additional obtrusion into the 
working world of the subjects was imperative, thus 
supporting the use of techniques such as this one. 

The combination of these methods was intended to be 
synergistic — each is subject to relatively strong 
subjective bias. However, the combination is capable of 
providing a valuable description of the effects and impact 
of the System on the ways in which the subjects behaved 
while accomplishing knowledge work. 

Controlled Attitude Change Measurement 

The "T" Questionnaire (see Appendix C) was employed to 
measure possible effects on the attitudes of the population. 
The assumption was that changes in attitude toward the 
System technology and the working environment, observed in a 
controlled format, would permit conclusions to be drawn 
about the effectiveness of the System, 

This is a standardized attitude questionnaire which was 
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designed to measure the subject's general attitude toward 
the AHI concept/technology, pretesting before contacting the 
System and then after training and usage, A four position 
scale provided a forced choice decision. The positions were 
labelled "strongly agree", "agree"* "disagree"* "strongly 
disagree". 

The "T" questionnaire was given to one group of users 
before use and one group off no n-users as a control. This 
constituted a pretest* and provided the basis lor comparison 
with the results of the same questionnaire after full usage 
of System, The split group pretest is a control for test 

effects. 

There were numerous factors that could influence 
attitudes other than the independent variable, primarily due 
to the small population size. These were identified and all 
the information available concerning each was recorded. 
This was then included as part of the data base for 
analysis. In this manner* correlati ions were more reliable. 
The potentially spurious variables were grouped under the 
following headings: 

( 1 )  P o p u l a t i o n  c h a r a c t e r i s t i c s  

The description of the population inc 
Type* and demographic characteristics, inc 
of government service* posi tion ( title if 
otherwise scientific specialty), and rank 
on population), 

(2 ) Training 

Training was as nearly the same for each subject as 
possible although much of the learning occurred through 
System use. Learning time was recorded from periodic 
interviews, questionnaires, and/or System maintained usage 
records. Whenever possible, the records were maintained 
from the first training or experience with the System. 

(3) Proficiency 

Proficiency in the use of the teletypewriter version of 
the System was measured near the end of the experimental 
period. The test consisted of a paragraph of text that 

luded Job Task 
luding age, length 
a manager, 
(see the section 
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contained numerous errors, and a corrected version with the 
errors marked. The subject was asked to copy the incorrect 
version into his computer space, edit the errors as 
indicated on the correct version, and then send the 
corrected copy to the experimenter. Subjects were also 
requested to use the other communication modes to notify the 
experimenter that he had completed the test. (See the 
Exercise in Appendix G). 

<4) Terminal availability and type 

The type of terminal used and the availablity of the 
terminal and System, was noted on a percentage basis. Of 
particular concern was the difference resultant from the use 
of the CRT (TV-like terminal) and the tele-typewriter 
terminals. Connect time to the System was recorded 
autornatically• 

(5) Organizational Climate 

The Organizational Climate index (OCi ) (Stern, 1968, 
and Richman, 1970) was employed to measure the differences, 
if any, between the control and experimental groups and 
subgroups based on the demographic data. 

The OCI, as the title indicates, is designed to measure 
the climate that exists within an organization as perceived 
by the memoers of that organization. These perceptions 
ultimately affect how a person feels about the place where 
he works. This is a result of, at least for a large number 
of persons measured together, the climate. The 
questionnaire was designed to be as indirect as possible, 
thus relieving the individual of the more subjective burden 
of judging his job environment. Instead, the test includes 
300 statements about the kinds of things that can go on in 
the organization which are rated true or false. 

A thorough statistical analysis by the Syracuse 
University Psychogical Research Center's computer program 
loaded the statements on 38 factors (see Richman and Stern, 
1969) which are descriptive of organizational climates in 
general, and have been tested at other institutions for 
validity and reliability. 

Thus, this test provided an excellent clinical 
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experimental control as well as a pretest for future 
investigations (a year or so hence) which might compare the 
results of a posttest to determine if there is any effect on 
the organizational climate by the AHi System. 

Structured Observations and Communication Analysis 

Content Questionnaire ( "0" ) 

«Q" was administered only at the end of the 
experimental use period to determine the specific reactions 
to use of AHI by those who had reached a functional 
proficiency. This included questions on the type of 
terminal, System availability, effect on workload, 
disappointments encountered and particular uses (see 
Appendix E). Two types of questions were used: 

1* Five position Like rt type scale questions which 
dealt with the effect of AHI on specific daily behavior 
routines, especially communication. 

2. Multiple choice and open ended questions were 
employed to gather information about the percentage of time 
the System was used, problems not addressed in the 
chronicle, etc., to establish any possible cause of spurious 

effects• 

Communication Tally Analysis 

Conrath's communication tally method was applied to the 
entire population and an additional level of management as 
well. As suggested in the review of literature, this is the 
best method found for obtaining data that can give an 
indication of the changes in communication patterns due to 
the use of the System. Communication events were recorded 
for a period of approximately one week. 

However, difficulties that cannot be solved a priori 
were anticipated. Conrath ( 1972) noted the potential loss 
of reliability due to the surfacing of inhibitions toward 
participation. Using only volunteers assures some 
cooperation in filling out the extensive tally sheet, but 
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there still may be a problem when the subject finds himself 
with a sizable burden in addition to an already heavy 
workload• 

The population size for this technique limits 
generalization. But some prediction, including the 
establishment of the communication network (patterns), was 
possible, especially since subjects were from higher level 
management as well as from the bottom level. Any change 
(i,e, use of the System to communicate) will increase the 
probability that AHI will cause these changes in other 
persons as well. This technique will have to be 
exploratory, but should be interesting at the very least. 

Another problem was the representativeness of the time 
period that was used. A five day period was selected with 
the full realization that this was a short time and might 
not be representative. However, it has been ascertained 
from experience that this is the maximum time that such a 
population can be expected to cooperate with the additional 
load. (Conrath, personal communication, 1973). The short 
time period notwithstanding, the data should be sufficient 
to draw some conclusions. 

The technique involves recording interactions in a 
binary fashion; either an interaction has taken place or it 
has not. The interactions are defined as essential 
iaterpersonal communications, on an iniated/received whom 
basis, by mode, elapsed time category and number of persons 
involved. "Essential interpersonal communications include 
all interpersonal interactions except for personal 
greetings, when restricted to no more than that, and 
requests for favours, such as 'do you have the time?,' that 
were dependent solely upon physical proximity." (Conrath, 
1972b, 11) All events are recorded by an "R" for received, 
and an "I" for initiated. The tally sheet (see Appendix I) 
is a complete representation of the information that is 
recorded• 

This tally sheet has four additional categories for the 
use of the System: link, send message, shared files, and 
Journal subsystem. In this way the quantitative changes in 
the mode of communication are noted. 

Data on the authority structure, physical location 
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(office landscape), and other factors were descriptively 
recorded in the section on population# Of importance were 
changes in the vertical channels of communication within the 
organization where the managers are augmented and thus will 
have the computer based modes of Interaction available. The 
traditional difficulty of communicating with managers may be 
overcome, but circumvention of formal authority channels 
might become a problem. The instructions (see Appendix I) 
were modified for use with this particular population. Data 
analysis was done by computer tabulation of the coded data. 

Design Format Showing All Questionnaires 

JROUPS PRETEST TREATMENT POSTTEST 

U 5ER 1 (1) T, OCI X ( Ii ) T, Q 
USER 2 OC1 X (III) T, Q 

CONTROL 1 (IV) T, OCI (V) T 
CONTROL 2 OCI (VI) T 

The design format shows the split half "T" 
Questionnaire pretest where half the user group and hall the 
control group did not receive the pretest. These groups 
were assigned Roman numerals for the purpose of computer 
data processing. The OCI was given to alI subjects at the 
time of the pretest to control for group differences, etc. 
The "QM Questionnaire was given only to the users to gather 
specific reactions to S3 stem use. 

This is a non-randomized Solomon four-group design with 
a small N. The N of approximately 36 ( 4 groups of 9 each) 
necessitated the non-random selection of subjects for the 
sub—groups. (See the discussion of the population. ) 

The above design is constructed to control for test 
effects of the "T" questionnaire and time lapse changes 
during the experimental period (population maturation). We 
cannot change the group membership due to the fixed 
organizational structure. The demographic profile provides 
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a check on subject differences that might af feet the outcome 
(Appendix A)• 

The difference between the pretest and posttest is the 
key measure of differences due to the treatment. However* 
the nature of the «T" questionnaire may cause test effects 
after the pretest thus confounding the posttest. 
Differences between the posttest for subgroups ( 1 ) and (2) 
can be attributed to pretest "Tu effect since the sub—groups 
(i.e. the sub—division of the user and non—user groups) are 
aatched on all other known variables. The key test effect 
is predicted to be an increased awareness of the technology. 

This investigation has been designed to gather 
information about the effect of the AHI System during the 
process of implementation employing as many different 
techniques as is feasible in a real world, working 
environment. The purpose of this "shotgun" approach is to 
compensate for the limitations of psychometric techniques 
applied in a non—laboratory environment. The effects that 
are being investigated are so novel (never having been 
examined before) that a detailed account of the process of 
implementing an Augmented Human Intellect System would 
probably be a significant contribution in itself. 

The following sections are divided on the basis of the 
data collection technique. It is hoped that each section is 
just a beginning of the analysis of the effects of what 
Peter Drucker ( 1967) calls the "knowledge revolution" 
(analogous to the industrial revolution) for which AHI is 
the prototype tool. 
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Section III 
OBSERVED BEHAVIORS 

Learning to be an Augmented Knowledge Worker 

The resistance to learning a new System as a way of 
doing one's daily knowledge work was higher than expected. 
Traditional work patterns were adhered to with a great: deal 
at persistence by the population, a manifestation of the 
"rejection phenemenon." This occurs frequently upon the 
introduction of new technology; however, it was surprising 
in this context. It demonstrates that education arid an 
understanding of the technology in general are not 
prerequisites for immediate acceptance. In addition, in 
tills case the methods of communicating and accomplishing 
daily work are habitual and consequently some extinction had 
to occur before new habits could be learned. 

Excuses for not using the System were exemplified by 
comments such as, "there isn't a terminal around," "I can't 
remember how to do it," "there isn't a good manual that I 
can understand," "I have too much work to do," etc. It 
seems worthwhile to discuss some of these, how we dealt with 
them, and offer some speculation about the reasons behind 
this behavior. (The problem here, of course, is that the 
reasons are largely a function of individual personalities, 
iith our population size, any generalization must be done 
with this factor in mind.) 

There are twelve portable typewriter terminals and 3 
I 4LAC displays for 20 subjects. The Jobs for approximately 
70% of these individuals require a great deal of written 
work. An important exception is programming for another 
System. This is a major task for at least one third of the 
population and has not been done on AH I. At SRi; however, 
all programming has been done on the System since its 
inception. This will be discussed further under the 
heading, "Population Characteristics." 

Terminal availability is a crucial variable affecting 
the learning process. There is strong resistance to leaving 
one's work space to work in another or to physically carry a 
terminal to that area from some other work space. Ideally, 

31 



JHB 8—FEB—74 22:41 21849 
Evaluation and Analysis of an Augmented Knowledge Workshop, 
Final Report to RADC, AFSC, USAF. 

every user would have his own terminal. This is not 
warranted by current usage levels here, nor is it feasible 
financially. However, it has become a problem to the point 
where it caused some people not to use the System. 
(Management and the observer tried to overcome this by 
carrying terminals to people who have use for them but 
resist getting their own.) 

The System use manual cannot serve as a training 
manual. It is over 200 pages in length and is not organized 
in a self apparent way. It does not serve the beginner well 
as a reference because its use requires an understanding of 
the System. The syntax for the command language is complex 
(although functional and very effective for those who have 
learned to use the System) and requires that detailed 
explanation be available for reference. The command 
language summary provided at training time was too cryptic 
to serve this purpose. 

An introductory, self-explanatory training manual was 
not available. Perhaps the complexity and richness of AHI 
rendered it a formidable task. The stopgap measure was to 
have capable users stand by in the immediate vicinity to aid 
the struggling neophyte at a moments notice while an 
introductory command summary was written. 

Learning to use AHI was assigned a low priority when 
the subject was under pressure to get other jobs done. Of 
course, this could be an excuse that might in fact not be 
the actual cause. Admittedly, it is a real nuisance to 
change the tools for doing one's job and learn a new skill 
in the middle of things. 

However, after a trial period of approximately one 
month, it was concluded in light of these problems that a 
policy regarding use should be established by management. 
The decision to require use was made in light of the 
hypothesis that any work that can be hand written can be 
done on the System with the exception of that requiring 
special alphanumerics, This was based on the following 
assumptions, 

(1) If the System is only vised occasionally, i.e. a 
couple of times a week, then the level of proficiency 
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necessary to make the System truly an improvement will never 
he attained. Practice through regular use is necessary, 

(2) IX new users are instructed to use the System lor 
all possible knowledge work, then we can determine what work 
is not appropriate for AHi by observation, 

(3) The System offers alternatives to habitual ways of 
communicating in written form. New users will naturally be 
reluctant to use the System unless strongly encouraged. 

The requirement was enforced by instructing the 
secretaries of the population not to accept any handwritten 
drafts for typing unless an exception was specifically 
authorized by their supervisor. Work that necessitated the 
supervisor's review and coordination would only be reviewed 
through AHI (drafts are printed out for transmission 
elsewhere). It was expected that there would be an initial 
drop in work output until some level of proficiency was 
reached, estimated to be about one month, A little friendly 
persuasion seemed appropriate to overcome initial problems 
— "Try it, you'll like It", 

The requirement met with definite negative reactions of 
an emotional nature even though all persons involved were 
given at least a, month, and in some cases up to four months, 
to voiuntariiy use AHI for whatever they wished. They were 
encouraged to use it for a status report to their immediate 
manager, himself a user, A secretary was employed to enter 
into the System any written work that had already been 
completed, which then would be available for updating, etc. 
This also met with resistance. 

Individuals manifested a range of behaviors, from 
trying to ignore the whole thing to actively campaigning 
against it. Some of those who tried became distressed when 
System problems were encountered. Indeed, initial System 
performance did leave a lot to be desired in dependability, 
but it was not much different from any experimental computer 
facility. The reactions seemed to correlate with the 
observer's assessment of personality type. Those who seemed 
to be closed minded were the most threatened by required use 
(this was examined more objectively through the use of test 
instruments — see Section IV), Also, those manifesting a 
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nigh ego involvement with their work reacted more negatively 
than did others. 

Factors other than personality arid d emographic 
attributes were relatively consistent. Equipment and 
training had been available for about four months, Everyone 
had been exposed to the System, either through classes or by 
being in the area where the System is being used. Age of 
the potential user did not seem to be a factor affecting 
motivation to begin the task of learning; neither did 
experience with computers, or Job task type. The variable 
was one that is most obvious and generally true of any new 
tool aggressiveness (generic use). The least aggressive 
subjects initially ignored the System. As the more 
inhibited persons saw their colleagues becoming involved 
with AHI, they responded to the pressure to become real 
AKWs. 

Ego threat was identified on the basis of verbal and 
non—verbal behaviors over a period of several months. When 
questioned about their work, a subject's defensiveness was 
noted by facial flushing, elusive or aggressive statements, 
or reverse attack where the subject would say, "if 1 h ad 
nothing else to do like you, I'd learn it...." Complaining 
within earshot of the observer usually centered around how 
busy and how important it was that he not be imposed upon. 
These are examples of very impressionistic observations; 
however, they do offer some insight. 

Interviews with two subjects who were System 
programmers revealed that they were not able, in their 
judgment, to use the System for a long report. The joint 
effort was to be published, and the primary reason for rot 
using AHI was a lack of time to gain the proficiency 
necessary. 

More specific reasons were given that reflect upon the 
difficulty of gaining that proficiency and the limitations 
of the teletype oriented TNLS (as opposed to the display 
version of AHI* DNLS, which is discussed in Section V). The 
information was not visible enough lor maintenance of the 
train of thought, Some subjects felt that they could not 
see previous pages or the context of the current location of 
the pointer (the position in the text where any editing 
commands will take effect) easily enough. (It requires that 
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enough text be printed for the user to identify it in 
relation to the document). Addressing was not "natural" 
enough. Inadequate training was probably a significant 
factor here. The installation of a printer for quality 
hardcopy output encouraged use and improved the situation 
considerably by providing some visability after the fact. 

It would be misleading to discuss the problems 
experienced by the trainees without mentioning the trainers. 
Teaching the use of such a complex system is difficult under 
any circumstances, and in this case it was the first attempt 
by those individuals who were responsible. They had some 
help from the staff at SRI(ARC) but this was limited for a 
namber of good reasons. Thus, they were on their own 
learning about learning and the System at the same time. 
There does not seem to be much point in trying to assess tlie 
influence of teaching personnel and method, but it can be 
concluded that experienced and more skilled teachers would 
have lessened some of the problems encountered. 

Briefly, initial instruction was done in small groups. 
Each person was given a terminal so that he could do the 
operation as it was described by the instructor. The log-in 
operation, entering the appropriate subsystem, status 
listings, error messages, etc., were covered in the order 
they would normally be used. After that, operations were 
described in the order of usefulness, a function of usage 
frequency. After two or three days of this the trainees 
were told to practice, while the instructors stood by to 
give assistance. In the future, a conceptual overview of 
the System would probably help prior to any attempted 
usage * 

The difference between on-line composition and use as 
an automatic typewriter became an important factor as new 
users progressed. This differentiation was remarkably 
discrete as evidenced by the work methods employed. 

On-line composition was the modus operandi with the 
first few persons to learn (who had been "on" the System for 
over a year). It is characterized by little use of paper, 
either for the original composition of new ideas or for the 
proofreading of drafted papers. Instead, all structuring, 
outlining, wording and phrasing, etc., is done while 
o n—line. 
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Use as an automatic typewriter is characterized by 
handwriting outlines and original drafts often creating a 
complete draft that is typed into the System by a secretary, 
A printout is then used for proofreading and revising which 
are done on the printout itself. These are then entered 
into the System on—line. Further reviewing is done in a 
similar manner, There is no effort to enter ideas directly 
using an on—line terminal. There may be numerous reasons 
for this, not the least of which is the non-availability of 
a CRT display or inability to use the display version of 
Ail, As mentioned above, typing skill is another limiting 
factor, although those who have used the System for on—line 
composition have found that a typing ability evolves 
naturally, 

The psychology of the situation also played an 
important role. Certain subjects expressed a reluctance to 
use a teletype because typing was beneath them. Comments 
such as, "what will the secretaries do," or "I wasn't hired 
as a typist," etc., were noted. The reasons are not clear; 
however, why transition from automatic typewriter use to 
intellect augmentation appears to be an important threshold 
in the process of becoming an AKW. 

Continuing usage on a day to day basis begins to make 
the System transparent, which is probably necessary for the 
transition to on—line composition and intellect augmentation 
in general. The command language, addressing, viewing, 
operating the terminal, and the other mechanisms necessary 
for usage become of less concern, freeing the individual to 
deal directly with the subject matter at hand. None of the 
population has experienced total System transparency, but a 
few have come close, They are limited somewhat by technical 
difficulties such as computer crashes. 

Observations of true AKWs at SRI are evidence that a 
transparency can be achieved, at least for a large 
percentage of the kinds of work done. Those observed had 
been on the System for a number of years leading us to 
believe that full capability may take years. This is, of 
course, a function of what the user selects to do on—line — 
little used facilities, such as other AFPA network resources 
residing on other computers, would be less transparent. 

Transparency is also characteristic of the rules of the 
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spontaneous use of language, as in conversational speech. 
The experience and process of learning to use AMI is 
analogous to the acquisition of natural language arid r eminds 
one of the work of the noted psychologist, Jean Piaget. 
There is a definite syntax applied to the vocabulary that 
enables the person to combine command words to perform novel 
operations, thus generating new and acceptable patterns of 
language. These in turn facilitate different procedures and 
sequences of operations by the programs. It is quite 
obvious at the outset that there are many different ways to 
do the same thing. This permits a personal "style" to 
evolve for each individual that is supposedly most effective 
for him (see Section V, Proficiency Test )• 

As with natural language, a subliminal knowledge of the 
basic rules is used to generate new command "sentences" from 
the given vocabulary that the computer will recognize. The 
subliminal attribute is closely related to the transparency 
discussed above. We can speculate that a person's ability 
to generalize from the command listings will be a decisive 
factor in his successful utilization of the System, 
especially as a tool for creative efforts. Once he becomes 
adept at "speaking the System's language", different 
reactions are observable while dependency upon the System 
increases. 

Effects on the Individual 

A pressure on the user to work at a high capacity while 
on-line was one of the most prominent experiences observed, 
A great deal of involvement occurs, especially when the user 
is on a display terminal. 

One causal factor may be the automatic logout if 
nothing is done for about fifteen minutes, resulting in some 
anxiety whenever one is distracted. This is not sufficient 
cause for things such as an extraordinary reluctance to 
engage any person who wishes to interrupt an AKV• Another 
passibliIity is limited System availability due to "down 
time" and hardware "bugs". An available System, functioning 
reliably and rapidly is a strong incentive to "use it while 
you can". These factors are influential, but the reasons 
appear to be more profound. 
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The act of creating something that will he highly 
dynamic, not permanent or rigid, is very attractive, albeit 
subliminally, A person experiences a freedom and release 
from the responsibility of having to live with some document 
that is set in ink. It is analogous to thinking through 
ideas and structuring a draft mertaily. It can he altered 
in almost any way at any time, thus facilitating creative 
esperimentation• 

Not only is there an increase in the freedom to he 
creative with content, tout there tends to be an uninhibited 
work rate, limited only by the present hardware devices. If 
a writer is aware that he will have to alter or retype his 
paper if he makes an error or forgets an idea, the rate at 
which he proceeds roust necessarily be restrained. This is 
true even when a draft is handwritten. There is a limit to 
the amount of revision that can be done between the lines, 
11 legibility does not suffer, then one simply runs out of 
paper. There have been numerous instances of revision where 
there would not have been without the System. 

A new user may have to learn to be less inhibited about 
rendering his ideas visible at an earlier stage of 
development than would be the case ordinarily. Perhaps more 
important is that he feels free to change and remould 
whatever he "dumped" into the System. There has 
traditionally been a lot of negative reinforcement 
associated with changing written matter, even if it is only 
a personal working document, which AHI minimizes. 

AHI appears to provide unprecedented flexibility and 
freedom with textual information for the individual. This 
is dependent upon the joint use of the display {DNLS ) and 
the teletype versions of the on-line System. In this 
discussion, observations include both types of terminals. 

The alternate use of the two terminals is desirable 
particularly during the on—line composition of a lengthy 
report. Briefly, the teletype is best for typing in 
sequences of text — a hardcopy is produced, and it is easy 
to keep track of the current position relative to the 
preceding text. The DNLS display, on the other hand, does 
not show more than one page at a time, and shows the 
statement currently being entered at the top of the screen 
while preceeding statements may not be visible. However, it 
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is far more powerful for editing text —- changes are 
actuated by merely pointing to the desired location on a 
page. Restructuring is greatly facilitated by the 
capability to change views rapidly. <This will be discussed 
further in the section on display effects. ) 

It is interesting to note that freedom and flexibility 
seem to require structure, rather than being inconsistent or 
contradictory with structure. The ability to position ideas 
so that their relative importance is clearly shown, to 
control what level of detail one is viewing, to show trees 
of relations, is crucial to the flexibility gained by AMI. 
The utility of the addressing structure terminology, the 
various informa ton units, etc., is illustrated by the 
tendency of the AMI language to creep into the everyday 
language of AKW's. For example, "Well, 'expunge1 that file 
or 'delete plex 1', it was rejected...." 

Freedom and flexibility are not limited to individual 
usage of ASIf but are extended to groups, teams, and the 
organization through the Interpersonal communication 
facilities. 

Use of the Communication Facilities 

There are two specific sub—systems for on-line 
communication (part of the TENEX Executive software) and an 
extensive communication capability as part of the "Journal", 
a subset of the Dialog Support System. 

"Send Message" permits message transmission by entering 
a literal and the names of any number of recipients at any 
node on the ARPA Network regardless of geographical location 
or use of AHI• The message is automatically sent to each 
user noting "copies to (username )", subject, and title. 
Notification of the recipient occurs with "you have a 
message" upon initial System log-in. 

The "Link" command ties together two {or more) 
terminals so that messages may be transferred or one user 
may observe while the other works. "Advise" may be invoked 
enabling one user to work on the other's files thus 
facilitating a shared control over the editing, viewing, 
etc. This is the basis for on-line conferencing and is most 
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useful in the display version of AH1 with a supplemental 
audio (phone) link# 

The Journal System is a collection of tools arid 
procedures to manipulate documentation• The user may 
essentially send any on—line textual entity* a message* a 
letter* a document or a book* to any number of users in any 
format merely by specifying the initials (id's) of the 
recipients. Distribution, recording, printing, mailing, 
library filing, and indexing are handled completely 
automatically with numerous options for the author# 

These subsystems can be activated at any time. Journal 
and Send Message will deliver the item to a specified file 
(analogous to a mailbox) belonging to the receiver# Any 
amount of information may be so transmitted almost 
immediately for the recipient's perusal at his convenience. 
Again, this speed and ease appear to encourage "mailing" 
informa tion. 

We have found that the message sending feature is 
analogous to sending memos and has similar characteristics 
of ease and convenience, although it tends to be less 
formal. It is an important advantage that the receiver does 
not have to be on-line at the time. We are able to retain 
copies of the messages when they are printed out for reading 
or by inserting them into the appropriate subsystem. 
However, they usually are not retained by the recipient. 

Messages are transmitted more easily than memos in that 
they do not involve paper processing, a secretary—typist * o r 
addressing and mailing. We have found that they are sent in 
situations where no written communication would have been 
ised otherwise, resulting in an increase in communication* 
especially vertically within the organization. 

A manager who is usually difficult to reach due to 
nestings and other preoccupations can be easily notified. 
Although advantageous from this standpoint, messages are 
easier to ignore due to the tentativeness of the computer 
storage. A memo or letter is a little more demanding — 
perhaps due to its physical presence. 

The interviews of users have surfaced an important 
potential disadvantage. The use of the message System can 
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tend to depersonalize conimunication or at least substitute 
for face-to-face interaction (see Section 5, "Communication 
Tally" )• This is in large part due to its ease of use as an 
alternative or substitute for face-to-face communication as 
was predicted by Turoff (1972), For example, it may be 
selected as the mode of interaction because of a distasteful 
or negative content. The magnitude of the problem is 
difficult to ascertain. If it is significant, a negative 
shift in attitude toward the System might occur. This was 
not detected by the attitude measures reported in Sections 
IV and V. 

The Journal System is being used ostensibly as a 
computer based mailing System for handling written 
communication of longer lengths. A hardcopy can literally 
be mailed but most of our users read their "mail" on-line 
using the easily executed retrieval commands. 

it also has a message sending capability where, unlike 
the TENEX Send Message feature, messages are permanently 
stored, indexed, cross referenced, and catalogued. This is 
part of the Dialog Support System which has a potential 
impact much beyond that which we have explored. 

With few exceptions, the population has not been using 
the Journal for dialogue support. The Journal is perceived 
as a place to store items of permanent value, which is 
usually not felt to be the case with messages. This may 
represent a reluctance to store routine transactions — it 
is feared that they may return to "haunt" the originator. 

The lack of understanding of the purposes and operation 
of the Journal may be more significant. "Dialog Support" is 
definitely a clue that continuing interactions might be 
recorded much as are the minutes of meetings. Not only does 
this provide the communicators with a history of 
transactions relevant to certain subject matter, but it 
provides the using community .with an insight into 
developments that otherwise would have remained obscure. 

The Augmented Community based at SRI is facilitated by 
the dialogue record, as this population will probably be 
with additional experience, Links { addresses that may be 
activated to load the information specified) are imbedded in 
subsequent dialogue records providing cross references to 
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previous or relevant transactions. Thus* an interested 
party may follow the progression of transactions at SRI and 
qiuickly grasp the "neat" of the issue. 

The vise of link addresses may be supplemented by simply 
reading others* files. File read access and sharing has not 
been used as extensively as expected (our people tend not to 
be nosy..., ) A few of the -users have perused others* files 
to learn of their doings or to answer a pressing quest ion in 
their absence. By and large; however, this access is 
limited to copying some information that was known 
beforehand or responding to specific requests. This will be 
described in the portion of this paper dealing with effects 
an the organisation. 

Linking <note the entirely different use of the term) 
may be compared to a telephone conversation. The 
significant difference is that linking is more convenient 
when a user is on-line. 

As mentioned above, when an AKi is on—line, other 
interactions are resisted and interruptions are discouraged. 
However, it does not seem to constitute as much of an 
interruption to engage in dialogue through the terminal. 
The novelty of this means of interacting may have some 
effect on its attractiveness. It is unique in our 
experience. It has the tentativeness of oral communication, 
but lacks the paralinguistic, non-verbal cues that would be 
transmitted via the phone. It has the immediate appearance 
oi being a written communication; however, it differs in 
permanence (there is no way to store the transaction except 
to retain the teletype paper), immediacy, spontaneity, and 
its real time interactiveness. There is no time to peruse 
the communication or deal with written text since the 
recipient is reacting it as it is being typed. This results 
in a stylistic difference which requires, among other 
things, an explicitness not inherent in oral communication, 
e.g. humorous jesting has to he labeled with a "ha, ha" or 
something similar to ensure correct interpretation. 

Linking has been used extensively as an integral part 
of the AHI System. It is important to note here that 
although neither Send Message nor Linking are unique to AHI 
(they are available on other computer systems), usage 
appears to he dependent vipon the design and purpose of the 
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entire System. If the System were not employed to 
accomplish the daily knowledge work of groups, it is 
doubtful that either feature would have any significant 
utility. Both features are available for immediate use if 
the AKW Is on-line and the need arises. We have linked 
among ourselves and with various users on the Network 
including our colleagues in Washington, D.C. , and the team 
at SSI, In many cases contact occurred where there 
otherwise would have been none, thus promoting teamwork. 

The Linking feature is being used within the teams for 
short, extemporaneous questions and comments. Surprisingly, 
Linking is utilized when AKWs are within close proximity in 
the same building, in neighboring, rooms, or even within the 
same room. Novelty might play a part in this, but usage 
emphasizes the ease and convenience. It can be concluded 
from our observations that, as with Send Message, 
communications occurred where they would not have otherwise. 

Effects on Groups and Teams 

The System facilitated interaction within teams 
independent of geographical location. Although this was 
optimistically predicted, the nature of the teams is 
different than expected. The teams centered around common 
problems, or at least tasks of mutual interest to the 
members. The novel outcome was that people within the same 
organizational unit did not exhibit any increase in unity, 
or relate experiences that would indicate increased group 
identity. The subgroups remained isolated from each other 
when the user population was expanded to the present size 
(at the outset of organizational implementation). This was 
the case even when the subgroups were located in the same 
room, and it probably was related to the level of System 
usage within the respective groups. 

System use as a communication medium on more than an 
occasional basis appeared to be a function of the level of 
usage in general, subject personality, and the group 
dynamics. It is clear that these factors cannot be 
dissected: they are intertwined to a degree that would 
require analysis beyond the scope of this study. The 
behaviors are salient, however. 
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Those subjects who did not access the System on an 
almost daily basis showed little use of the communication 
facilities to interact with peers# The primary use was as 
an automatic typewriter or text editor* and did not 
represent the addition of communication channels, 

It is difficult to conjecture about which comes first* 
a high enough level of usage or appropriate individual 
characteristics, but differences between peer subgroups 
based on personality* particularly the leader's* were 
closely related to System communication activity. 

There were two subgroups within the user population 
aligned on the basis of a specific technical area. One 
subgroup was tasked with System implementation—development 
and consequently were more likely to use it for 
communication due to their higher level of involvement, the 
more serious way in which they perceived the System, and the 
subsequent heavy usage. The development team also needed to 
interact with other AKfs at the ARC to solve problems and 
accomplish contract administration. Since these important 
functions of coordination and Joint effort were more easily 
carried out through the System, a strong incentive existed 
for this subgroup to use the communication tools as opposed 
to the other subgroup. 

Another factor involved the managers of the two 
subgroups within the user population. By contrast, the 
other group (which experienced much lower use levels ) was 
more homogeneous in background, location, and much more 
closely aligned with the leader. This case involved 
different managerial styles at the subgroup leader level, 
different histories, and different physical locations. 

This subgroup worked with their leader who consistently 
represented them to higher management. They had more 
frequent meetings and were physically colocated for most of 
the investigative period. This was not totally a function 
of personalities, but resulted from the group's history as 
well. The subgroup as an entity was merged into the group 
or "section" in a reorganization that occurred some time 
before this study. Thus, group identity and cohesiveness 
were reinforced. 

The AHI Group, as the development subgroup was called, 
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was headed by a much more laissez faire individual who had 
been transferred Into the subgroup immediately prior to the 
test period# He was located in a separate room and was 
tasked with learning to use the System# The former subgroup 
leader remained within the subgroup and retained his 
position as contract monitor for the AHI project# The new 
leader was involved with social relationships based on his 
former positions# The AHI subgroup members had quite varied 
backgrounds as well. 

Although the numerous and complexly related factors 
limit generalization, there are some important conclusions# 
Group structure has a strong impact on usage for 
communication. The personality of the leader becomes 
increasingly important with stronger group identity, which 
can he traced historically# The obvious prediction that the 
larger the relevant community of a group using AHI, the more 
that communication will occur was demonstrated by the 
relative usage of these two subgroups# 

Channels of communication that did open within the 
organization were based on training requirements and usually 
consisted of help from the more experienced users to the 
neophytes. Of course, the observer opened channels in order 
to gather the reactions of up-and-coming users. These 
spurious channels were certainly not representative of 
improved communication# 

Judgement of this lack of increased interaction across 
task boundaries as an insufficient outcome is unfair. The 
task structure within the organization did not change# 
Individuals and subgroups continued to work on problems in 
separate areas of specialization thus minimizing the need 
for horizontal communication. 

It is encouraging that the consistency and amount of 
communication within a priori clusters of AKWs noticeably 
increased, especially the vertical channels, which will be 
discussed in a separate section# The Journal was the 
primary vehicle for sending messages, documents, interesting 
articles and references, plans and programs, copies of 
correspondence for non-AKWs, minutes and agendas of 
meetings, etc. Where these written communications might 
have occurrd on a chance basis before, they were duly sent 
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to the concerned team members and stored for usage through 
the Journal. 

Team collaboration was very evident when an individual 
was in need of additional resources outside his own 
"information space". During the preparation of briefings, 
and papers on related topics, individuals drew directly upon 
the work of colleagues by either using their files in the 
briefing or by moving the appropriate information directly 
into their information space. 

An exemplary transaction involved the development of a 
Technical Planning Objective intended for several levels up 
in the management hierarchy. The responsible writer 
generated a draft of the document covering all areas even 
though some individuals were not present. Then, via Send 
Message, he notified those people to examine the document 
for comments, and revise their particular portion. They 
simply copied it into their working space, rewrote as 
appropriate, and moved the finished product back into the 
master document. 

The most extraordinary channels opened were those with 
SHI, a continent away. Concerned individuals were able to 
collaborate on papers for conferences, proposals for 
funding, and the necessary support of AHI users. 

One case involved higher management at RA DC { the 
division level) which requested a paper be submitted for a 
conference within a deadline of a few days. Consequently, 
the paper was coordinated, formats and content agreed upon, 
and a final copy printed in the manager's office, on time in 
spite of the mails. 

A similar situation was initiated by the California 
based AK«s. An annual technical report by SRI(ARC) includes 
a discussion of the progress of the work ongoing at remote 
user cites including the cite where this study was took 
place. A draft of the report was made available via the 
on-line sharing of files, and the comments of the user cite 
were sent through the communication facilities of the 
system. SRI then re-examined it, the process continuing 
until it satisfied both parties. The ease with which 
revisions are made with real time interaction, not involving 
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the preparation and mailing of written documentation* is 
4uite apparent with these important* Lengthy papers. 

Perhaps there will toe increased communication between 
subgroups with more time and need to interact with others 
who are "on" the System — a larger community. For the 
present* however, satisfying teamwork ( teams exist across 
group and srcubgroup boundaries ) on a given task is 
facilitated toy the ease and timeliness o f A H I. 

Organizational Effect: 
Changes in Vertical Communication 

Predicted problems 

The problems that were anticipated are discussed here 
to alert the reader to the cuing which may have biased our 
observations. It was predicted that managers would be 
hesitant to access the working files of their subordinates 
because of a kind of psychological anxiety about discovering 
something they should not see, and the potential overload of 
detail and sheer volume of information, 

Managers above the immediate supervisor (already an 
AKW1 would be reluctant to acquire the necessary skills 
because of the interruption of their tight schedule, the 
ease with which they can assign Jobs to others, the nuisance 
of sitting down at a terminal, especially with the numerous 
routine interruptions, and the fairly habituated mode of 
solving problems through conversation (see Conrath, 1973). 

Engineers at the "worker" level would experience some 
reluctance to enter files into the System where they might 
be perused by a manager prematurely. The file access 
controls would be used reluctantly. 

These predictions center around the problem of changing 
strongly ingrained work habits. There are numerous 
additional predictions which could be made; however, this 
should adequately indicate the expectations generated by 
experience to date. 
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Traditional Patterns of Organizational Communication 

The patterns of communication before AH I were typical 
of any large business or industry where the majority of 
people are scientific/professional. The patterns were 
dependent largely upon the formal authority structure and 
the task assignments. 

A "section" consisted of about 18 persons supervised by 
a "section chief" who represented the first official level 
of management. A pseudo management level between the 
section chief and the "worker bee", was called the group 
level* and was based on a specific System development 
activity which was the primary function of that group as 
discussed earlier. 

The section chief in this population managed in an easy 
going way where the primary means of direction were through 
scheduled meetings (rare), chance meetings, and direct 
contact. Few, if any, memos were ever used. Return 
communication to the manager was through the same means with 
the addition of periodic required status reports. An open 
door policy (and first name informality) were the norm. 
Thus, a loosely knit stricture existed at this level where 
much of the vertical interaction was by default. 
Directives—requirements which came down from higher levels 
were usually passed on by word of mouth. 

New patterns 

The most noticeable change resulting from System 
implementation was the extensive use of Send Message. The 
section chief has been using this capability to schedule 
meetings, respond to questions, and make requests. Message 
traffic has been heavy and effective, even at early stages 
ol its use. The most important usage has been to contact a 
subordinate who is not available at the time in an informal 
manner without the necessity of written records. Thus, the 
overhead in resources is low. 

Scenarios of situations in which the message feature 
has been used to advantage are numerous in the chronicle. 
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Quasi-official vertical communications are occurring where 
they might not have been possible. 

For example9 the third level manager was able to work 
directly with the first level manager, the section chief, in 
obtaining a guest speaker at a professional conference# In 
this case the second level was not involved as he would have 
been through the traditional chain of command. Arrangements 
for guests, etc#, were made in the same manner. 

The System enables messages of an informative nature, 
not requiring action, but increasing the effectiveness of 
the recipient, to be sent directly to him without the 
usually prohibitive problems. 

The Journal System has been appropriate for document 
coordination through the "chain of command"# It has been 
relegated to more formal documents in most cases# "1 he major 
power has been realized when lengthy documents must he 
revised numerous times to satisfy managers. 

A recent plan to procure additional terminals is a case 
in point. Over a period of seven working days a plan was 
prepared and rejected as "too all encompassing"# It was 
prepared again and met upon. It was revised as a result of 
the meeting. A tertiary revision was made as a result of 
the minutes of the meeting, and submitted to the Division 
Chief in finished form. 

Another instance involved the creation of special 
working documentation which has been created for management 
to provide an up-to-date description of research and 
development "efforts". These were prepared by the 
individual in charge and could have represented a 
procurement, particular investigation or development 

activity• 

The procedure utilizes the editing power of AMI between 
users* directories. A standard format is copied by the 
individual who then "fills in" his information. Previously, 
any such periodic (monthly) and lengthy paperwork would have 
to be retyped completely after updating even though much of 
the actual verbiage remained the same. Now, revisions are 
entered on-line and the finished product is sent to the 
manager through the Journal along with a hardcopy printout 
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far backup, A marked increase in the promptness with which 
this kind of Job is completed attests to AHI's 
effectiveness• 

This is an especially good example of information 
availability to augmented managers. The on—line effort 
description way be read at any time, whether the originator 
is available or not, including the latest updates, "What's 
going on", a question so often asked by managers, is easily 
and quickly answered by procedures such as this, 

Trip reports, a standard government form, are also 
handled in this way, Availability to team members and other 
interested colleagues is an added advantage, especially for 
establishing contacts. 

Minutes of meetings, whether held locally or on a 
business trip, are entered in a commonly labeled file in 
each user's directory. The standard format again provides 
an easy way of employing a common structure to prepare 
documentation for management. The Journal's library 
capability is depended upon to catalog and store index 
citations to these documents, thus supporting the filing as 
well as vertical communication activities. 

Vertical communication has also been facilitated 
through the sharing of special, "open" files, "Open" refers 
to files that have been created with read and write 
permission for the organizational unit, 

A file called "Staffmeet" is used by the section chief 
to record items of interest to his subordinates by 
membership in one of the two task groups, Occasionally, 
items are entered that are for one or two individuals. The 
fiLe is continually updated (weekly, as a minimum) and may 
ha reviewed at any time. The real value is the opportunity 
for the subordinates to add comments, answer questions, or 
add items of general interest at any time. The file has 
become a supervisor's meeting in absentia, and is retained 
as a record of the continuing dialogue. This file seems to 
have become a highly efficient means of conducting the 
business of the organizational unit. 

Another file is used to record, for management, any 
news items for potential inclusion in an administralive 

50 



JHB 8—FEB—74 2 2:41 21849 
Evaluation and Analysis of an Augmented Knowledge Workshop* 
Final Report to RADC* AFSC, USAI• 

netsbrief. Imagination is the limit where open file usage 
is concerned. It is not clear why this channel is so 
attractive, but its use, in addition to the more formalized 
communication features, provides a complete vertical 
communication tool, 

To this point we have been discussing experiences 
regardless of terminal type. It is most likely that a 
display terminal would not appreciably change communication 
usage, but it is certain that it does affect individual 
performance as borne out by the subjects that have become 
proficient• 

The Display On-line System versus the Teletype 

The Display On-line System (DNLS) constitutes a 
separate subsystem of AH I, It includes human engineered 
devices that result in maximum ease (within the state—of—the 
art) of man-computer communication, 

A hand held, cursor control transducer, the "mouse," 
enables an AKW to point to any textual entity on the TV like 
display. He then can perform any of the operations that 
were available in the teletype version without further 
addressing. Any editing or other changes are immediately 
visible. To supplement the standard terminal keyboard, a 
"binary keyset" may be used to key in alphanumerics much as 
one would play chords on a piano. 

The screen shows a number of feedback "windows" for 
commands, addresses, vie»specifications, literal inputs, 
etc,, in addition to the display of an approximate page of a 
textual file. Commands that point, delete, and execute are 
actuated by buttons on the mouse (see Engelbart, 1968), 

This brief description of the highly interactive and 
optimized interface will hopefully establish the setting for 
the particular effects of DNLS. It is through DNLS, it can 
safely be said, that the full potential for individual 
augmentation can be realized. Much of the foregoing 
discussion might be revised to show more positive 
ramifications if every user had a display terminal. It is 
hoped that the additional effect and capabilit i a c 
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experienced beyond the teletype usage will be established 

here • 

No one has tried to learn DNLS without first becoming 
reasonably capable with the teletype. The experience of 
those who have learned both indicates that it would be 
difficult to start with DNLSf although we have yet to show 
this. The present cost of the display terminal ($15*000 per 
I4LAC with mouse 6 keyset) has encouraged the emphasis of 
teletype access for the time being. 

One subject* who has been using DNLS for about 6 
months, describes the effect quite vividly as a "trip" that 
is addictive. 

When DNLS is flying so am I This causes a noticeable 
change in my behavior. I am extremely reluctant to 
break for lunch, social conversation, coffee, the 
5:00PM whistle or weekends. I smoke more 
(unconsciously). This is making me an emaciated, 
constipated, emphysematous, introvert; who is 
neglecting his family. 

He offers the following analysis using some learning 
theory concepts. He states that the use of DNLS is 
self—reinforcing because it is immediate, happens often, 
and happens at the level at which the behavior occurs. Less 
frequent, but perhaps more powerful reinforcraent is obtained 
from coworkers "Oh I didn't know you could do that " — 
which gives one a feeling of being on top of things, 
one—up—man—ship, superiority, etc.; and it is obtained from 
bosses in a similar way. In addition, the ability to 
respond quickly, often before the question is asked, 
engenders admiration. My personal experience has been very 
similar to these perceptive responses from this member of 
the popuiaton. 

The increased speed with which one can address, change 
text, and actually see the change, results in a dramatic 
experience for the skilled user ( there are three in our 
population). Pointing to a link address not only displays 
the addressed information at the push of a button, but also 
controls the viewspecification or "window" through which one 
looks at a body of information. 
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Link addresses are entered as any other text. Thus, 
the AKW typically enters links as he develops information 
units which are then linked together (cross referenced) 
including the specified views of the information. For 
example, the user may need to refer to an outline of the 
document he is massaging. By actuating the link he may 
display a toplevel view. The System stores up to five views 
at a time which may be tjuiekiy recalled as needed, thus 
facilitating return to the detail and location where the AKW 
was originally working. 

In the same manner he can refer to any information unit 
for reference, which includes the vast Journal 
documentation. Or, he can 11 split" the screen into a maximum 
of four parts each representing a window — textual units 
can be moved around between these. Searching for a topic 
area is easily done by successively showing more levels and 
detail in any particular file. 

Displaying various windows that look into the 
information space is appropriate for briefings, etc,, as 
visual aids: dynamic, computer generated "vieigraphs". The 
power is in moving quicky forward or backward through the 
aids, and making changes at the request of the audience, 
Movement is done by imbedding a hidden link to the next 
viewgraph/display, 

A complete description would continue, but it defies 
reasonable brevity. Overall, it is as if the AKW were 
traveling through information space comprised of the work of 
communities of AKWs. At any point he can stop and utilize 
the information at that location or move it to his own 
information space from others. 

One of the few notable limitations we have encountered 
is display recreate speed, which is a function of our 
terminals, transmission line rate, and System load. Even 
under slow conditions, a "page" is written on the screen in 
a few seconds. Improvements in computer hardware will 
probably remove even these few seconds. 

This description is offered in spite of the anticipated 
comments about over—enthusiasm and starry eyes, How fast an 
AKW can "travel" through information space is surely a 
function of the individual and the nature of the task. 
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Conclusions from these observations must be tempered due to 
the limited population size. However, these are in fact 
experiences we have had to date. 

Population Characteristics and Effect 

It was difficult to separate the influence of the Job 
task type variable from the personality variable, but some 
interesting experiences were observed. Those who spent the 
aajority of their time programming might actually have been 
impeded in the learning of AHI because of proactive 
interference. Expectations due to experiences with other 
systems interfered with at least one of the subjects as he 
tried to use AH I. The Job task type profile is provided in 
Appendix A to aid the reader in the assessment of the 
results, 

Sutnina ry 

There was a strong resistance to changing habitual work 
methods and coBimunication patterns. There were 
psychological as well as hardware causes for the resistance 
which were mutually escalating. Weak training techniques, 
System failures, and hardware unavailability were some of 
the difficulties encountered. As the problems were 
overcome, thresholds were observed in the way the System was 
used and perceived. 

AHI use tended to fall into two discrete kinds, use as 
an automatic typewriter and, with the more advanced users, 
use for on-line composition. With use on a regular basis, 
the skills were acquired that rendered the System 
"transparent", so that the individual was no longer 
concerned with System operation. This tended to free him 
for spontaneous, creative work while the rules, of operation 
and syntax remained subliminal in much the same way as with 
the use of language in conversation. 

Observations of the population subsequent to training 
noted three areas of effect, (1) on the individual, (2) on 
groups and teams, and (3) on the organization. 

Hypothesized effects were not entirely realized; 
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however* they may be with additional time and System 
development. At present there are changes that point toward 
that realization. Individuals experienced an unprecedented 
flexibility and involvement with textual information through 
powerful features such as the link address, 
viewspecification System, and information structure. 

This power facilitates the construction of an 
information space which may be easily and rapidly 
communicated and shared with other AKWs to promote dialogue 
among task teams. The communication facilities, Send 
fessage, Linking, and the Journal System, were employed to 
create new patterns of communication that would not have 
been attained through alternate means. The resultant 
documented team collaboration extended to the organization. 

Vertical communication improved, as new channels were 
opened and formal channels were modified from the 
traditional patterns. The System capabilities became a new 
management tool which increased openness without a loss of 
efficiency. A number of examples of this were discussed, 
including collaboration with geograpically distributed 
groups and the sharing of special dialogue files. 

Display terminals were available to a few of the 
population promoting a fuller realization of the impact of 
AHI aided by human engineered interface devices, A dynamic 
information visibility was achieved by utilizing "windows" 
into the information space. The result was like traveling 
through the dynamically structured information space of a 
community of knowledge workers with such rapidity and ease 
that it was almost addictive to the user. 

The effect of the significant changes in the work 
methods and communication behaviors that were observed on 
general attitude are reported in the next section. 

(Note: The author's publication, "Experiences with an 
Augmented Human Intellect System: Computer Mediated 
Communication," Proceedings of the Society for Information 
Display, Second Quarter, 1973, is based on this section. > 
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Section IV 
ATTITUDE CHANGE 

General Attitude Toward the Technology f 
the "T" Questionnaire 

The 30 item »»x" Q uestionnaire was designed to measure 
the population's attitude toward the general technology 
represented by the AHI System, It was administered to half 
of each of the user and nonuser groups as a pretest and to 
all of the population during the posttest (see the Design 
Format in Section II), The questions dealt with concepts 
that were known to the population and that they could 
respond to on the pretest. The concepts (factors) that 
subjects were asked to respond to are as follows, 

A, Automation in general 

B, The library use of computers 

C, Computers in general 

D, Computer use to accomplish paperwork 

E, Privacy of information stored in computers 

F, Typing into the computer 

G, Computers as an aid to thought 

H, The ease of using computers 

J, Computer as a device for interpersonal 
communication 

K, Use of computers to assist in meetings and 
conferences 

The items were responded to on a Likert type scale that 
included four positions, strongly agree, agree, disagree, 
strongly disagree. The selection of this particular scale 
was to force a choice between positive and negative 
responses. This was based on the behavioral supposition 

56 



J HB 8—FEH—74 2 2:41 21&4 9 
evaluation and Analysis of an Augmented Knowledge Workshop, 
Final Report to RADC, AFSC, USAF. 

that any latent attitude that might not be strong enough to 
influence a selection other than neutral, would be 
n anitested if the subject were given no neutral alternative. 
This procedure did seem adequate. The total score, rather 
than item scores, was of interest based on the assumption 
that the design criterion of consistent questions had been 
wet. A split half reliability test showed a high 
reliability (0.74) during the pretest. 

Scoring was done by assigning a value of one to the 
most positive response per item, strongly agree, through a 
value of four to the most negative value, strongly disagree. 
The total scores were then used for the statistical analysis 
which was done by the Psychological Research Center at 
Syracuse University using their library programs. 

Attitude Shift Across Groups 

The most important results of interest were any 
differences in mean attitude scores due to System use, the 
independent variable. Differences in attitude among ail 
groups were also measured to provide a control for spurious 
variables and test effects. Thus, a related t test was used 
between the pretested experimental group (group I) and the 
post test experimental group that was pretested ( 11)5 and the 
pretested control group (IV) and the posttest control group 
that was pretested (¥). An unrelated t test was used 
between the pretested experimental and the non—pretest 
experimental group (III); and the pretested control group 
(IV) and the posttest control group without the pretest 
( VI ). 

The results are shown in Table 1. There were no 
significant changes in the mean scores among any of the 
groups except the pretest control group and the 
non-pretested control group which showed a more negative 
attitude in the posttest control group. Part of the lack of 
significance is due to the small N, which allowed few 
degrees of freedom. 
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Table 1• 
"T" Questionnaire Statistical t Tests Between Groups 

Groups II III V VI 
post exp 1 post exp 2 post con 1 post con 2 

pre exp 1 

IV 
pre con 1 

-0,987 
N - 9 

1,569 
N = 18 

-1,560 
N = 6 

3.490* 
N = 17 

II» 
V, 
HI » 
VI 

F = 2.491, analysis of variance 
across four groups 

Further examination of the results shown in Table 2 
confirm the t test. The standard deviations are similar in 
all the groups, at least enough so that the means are 
roughly comparable. It is immediately obvious that there is 
little difference between groups I and II due to the 
independent variable. There is a slight difference between 
these groups and the third user or experimental group, III. 
Any difference that approaches a standard deviation among 
the groups, approximately five raw score units, is worth 
noting. The more positive score in the post user group, 
III, does approach this level. The fact that it is more 
positive is encouraging for two reasons, first, use of the 
System did not result in a more negative score. Second, the 
tiore negative score for the pretested users on the posttest 
can be associated with test effects. 
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Table 2. 
"TM Questionnaire Means and S.D. for All Groups 

"T" Quest OC I 
Factor 1 i)ev Factor 2 Con 

X S•D• X S.D 
Groups 

X S.D. S.D. 

1 Pre X 1 73.99 4.44 
II Post X 1 75.77 6.37 

III Post XI 69.11 7.60 
IV Pre e 1 63.24 5.73 
V Post C I 67.85 6.62 

VI Post C 2 75.33 7.44 
Additional 65.33 4.64 
£1 III V VI 72.26 8.00 153.86 12.69 82.26 10.34 

X = Experimental C = Control 

Test effects may also be associated with the difference 
between the pretested control groups, IV and V. The 
difference is more than fotir and could be associated with 
maturation as well. The statistically significant 
difference between the pretested control group and the 
post test only control group may be attributable to spurious 
factors (e.g. personality differences). What it does 
indicate, however, is that attitude tended to become more 
negative due to maturation. The group VI score Is very 
similar to that of the pretested users groups, I and II. It 
is significantly more negative than the posttest only user 
group, II I» showing that a more posi tive attitude may be 
exhibited toward technology toy a group using the System, 
than toy a like group without exposure to the System. The 
"additional" group, composed of individuals who became users 
later in the experimental period, corroborate the more 
positive scores for users. 

The pat tern of results ascertainable from table 2 shows 
a slight negative shift in scores from the pretest to the 
posttest in tooth the experimental and control groups, which 
probably is associated with test effects. The posttest only 
groups (III and VI) showed that users were explicitly more 
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favorable in attitude toward the technology titan a like 
control group, 

More individual subject scores shifted negatively from 
the pretest to the post test thus corroborating the 
differences detected by the examination of mean group scores 
(see Appendix J; note that a negative z score is positive 
relative to the mean for that group due to the scaling 
coding procedure used). 

Correlation with the Organizational Climate Index 

The purpose of the OCI in this investigation was to 
detect any relationship between the attitude toward the 
working environment and Job, and the attitude toward the 
technology and the System in particular. Statistically, 
this was accomplished by performing a correlation between 
the scores of subjects on the two third order factors of the 
OCI and the posttest T Questionnaire (groups II, I1I,V, VI), 
Table 3 shows the results, 
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Table 3 
Correlation Between "T" Questionnaire and OCI 

"T" Quest OCI 
Posttest 

Fac 1 "Development" Fac 2 "Control" 
R sig R sig 

(Groups: 
II III -0.662 .001 .5357 .004 
V VI) 

23 Ss were tested on both the OCI and "T" Questionnaire 

The OCI factors were ( I > d evelopment, and (2) control. 
Briefly, development represents a third order factor 
comprising those items that indicate a positive attitude 
toward the subject as a worker and his working environment. 
A high score would show that an atmosphere existed where the 
subject feels he can develop, and is not unreasonably 
restricted. Control represents the opposite, where 
unrealistic,' unfavorable restrictions exist on the 
individual's development and progress. 

The second order factors that comprise the third order 
factor for development are: intellectual climate, 
organizational effectiveness, personal dignity, and 
orderliness. The control factor is comprised of work and 
impulse control. The work factor represents an excessive 
work orientation and is not associated with individual or 
organizational effectiveness { kichman and Stern, 1969, 35). 
The 30 first order factors provide further clarification of 
the third order factors which are used here to establish 
subject scores ( Richman and Stern, 1969, 65 ). 

The results were as anticipated, the scores on the OCI 
factors significantly correlated with T Questionnaire 
attitude. (The negative correlation coefficient is due to 
the fact that a low score is positive on the T Questionnaire 
whereas a high score is positive on the OCI factors. Thus, 
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the significant correlation between the control factor and 
the attitude is in the expected direction. 

The moderate but substantial relationship shown 
indicates that individuals who perceive the job environment 
positively, and in general have a healthy perspective toward 
their job, tend to perceive the general technology in a 
similarly positive light. 

The OCI also provided a check for significant 
differences in individual attitudlnal structures across any 
of the groups, particularly the control versus the 
experimental groups, that might color their perception of 
any job related behaviors. The results indicate that there 
were no significant differences across groups in perception 
of the organizational climate. (Note: These statistics are 
not included in this report due to the private nature of the 
scores which may reflect upon individual subjects.) 

Correlation of 8T" Attitude and Intensity of Use 

The Q Questionnaire (see Section V) included a question 
designed to categorize the subject's estimate of the 
intensity of System usage on a daily basis. The categories 
were (1) less than an hour per day, (21 between 1-2 hrs. 
per day, (3) 2—3 hrs. per day, (4)3—4 hrs. per day, 
and (5) more than 5 hrs per day. The Q Questionnaire was 
given only to System users as a post test (see Section V), 
It was expected that there would be a relationship between 
the amount a person used the System and his attitude toward 
it. One can only speculate about which might cause the 
other — did System use affect attitude or was System use a 
function of attitude. 

The N of 14 is less than originally planned. This is 
iue to attrition and the fact that this test was given to 
persons who had used the System on some regular basis, at 
least once a week. It was felt that this level of usage was 
necessary for a subject to be classified as a user for the 
purposes of the Q Questionnaire, (The negative correlation 
coefficient is due to inverse scaling on the two items; 
attitude was more positive with a lower score and intensity 
was less with a lower score. ) 
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It was clear that there was a moderate correlation 
indicating a substantial relationship between intensity of 
System use and attitude toward the general technology after 
use < see table 4 )• 

Table 4 
Corre Iation Between "T" Questionnaire and Intensity 

"I" Quest 
Post Exp 

Q ue s t i o n 

R 

# 23 "Intensity" 

sig 

N = 14* 

Groups I and II -0.564 .018 

*14 Ss had an adequate use level 

The results of the "T" Questionnaire, although showing 
no significant difference due to the independent variable, 
do provide insight into the relationships between individual 
attitude and the disposition to use effectively a technology 
such as the Aiil S ystem. These relationships are elucidated 
by the data obtained via the additional instruments, the Q 
Questionnaire and Proficiency Test, which are discussed in 
the next section. 
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SECTION y 
STRUCTURED OBSERVATIONS AND COMMUNICATION ANALYSIS 

Content Questionnaire ( "QH ) 

This questionnaire «as designed to obtain reactions to 
specific statements and answers to specific questions about 
the AHI System and the subject*s experiences with it. The 
questions were directed at a number of areas including 
effectiveness in terms of accomplishing paperwork 
activities* effectiveness of communication tools, 
attractiveness as an alternative to handwriting 
documentation drafts, general feelings about the System, use 
intensity, terminal use, quality implications for thought 
and written documentation, System resource availability, and 
predictions about future attitudes and experiences. This 
instrument was a direct method of obtaining subjective 
responses about the System's effect. It was administered to 
the user group only at the end of the experimental period. 

item Discussion 

There were a total of 23 questions, 19 of which used a 
Likert type scale (see Appendix G), An analysis was done 
using correlations between similar questions, questions 
which could indicate causal relationships, and major 
variables three of which were measured by this 
questionnaire: System availablity, intensity of use, and 
terminal type. 

Question one was designed to compare actual user 
experiences with their expectations before they were in 
contact with the System, The System was introduced 
primarily as an aid to paperwork processing and the 
concomitant functions that are accomplished in the daily 
work routine. This included text editing and the 
preparation of longer documentation such as reports, etc. 
The emphasis on communication via the System was not 
developed at the beginning of implementation; thus, this 
juestion would tend not to detect expectations about 
communication usage. The majority of responses were 
neutral, while the remainder, with one exception, were 
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mildly in agreement. The large neutral response was 
probably due to an embryonic concept of the System design 
joals and purpose. There may be a strong relationship 
between this response and the usage experiences mentioned 
earlier, which show a marked threshold during the evolution 
in usage from an automatic typewriter to on-line 
composition. That threshold may be a function of 
anderstanding that the System is capable of more advanced 
applications than the text editing associated with an 
automatic typewriter. 

The change of attitude resultant from use that was 
detected by question two, is one of the most significant 
findings. This response indicated that the System was 
positively reinforcing for about 11% of the users, with 
almost a quarter strongly agreeing. This might have been 
largely due to negative expectations initially, resulting in 
a positive shift after a more positive experience. Howeverj 
the "T" questionnaire pretest showed that at least the 
attitude toward the general concept of the technology was 
not negative a priori. The general expectation was neutral, 
thus negative expectations do not appear to be the causal 
factor. Number eight corroborates this by showing that the 
subjects anticipate (over 3/4 of the subjects) that their 
opinion will become more positive with additional use. This 
anticipation was stronger for those with limited experience. 
Apparently, a majority feel they have limited experience as 
indicated by their positive response to number eight. A 
five by five contingency table ( see Appendix F ) shows that 
all subjects answered these questions within one interval, 
with the largest group answering "agree" for both. 

The positive correlation between number seven, where 
47% indicated that they were more efficient, and number 
eight, where the majority expected that more use would 
increase their opinion, indicates that the subjects are 
experiencing reinforcement { see Appendix F). Number three 
detected one of the sources of reinforcement, a reduction in 
throughput time, although it was not sensitive to an 
increase in throughput time if there was one. It is 
significant that more than half the subjects found that 
throughput time decreases when using the System to prepare 
paperwork. A contingency table shows a strong correlation 
between number three and number seven, which corroborated 
that they were more efficient (see Appendix F). These 
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responses stress the editing capabilities of the System* not 
the communication uses. 

The reasons for this increase in efficiency can only be 
interpolated from the other responses. Number eleven 
indicates that it is not due to less need to write longhand 
drafts. However} number fifteen* which showed that a 
majority felt that their thinking about written work done on 
the System was improved* offers some explanation. Only 18% 
disagreed with the statement that their thought was 
enhanced. Number fourteen indicates that a majority do not 
perceive the System as being effective for ail job tasks* 
thus supporting the conclusion that the noted increases in 
effectivenes are specifically for the production of 
typewritten material. Number twelve again discriminates 
between overall effectiveness and paperwork activities a 
majority expected that paperwork could be accomplished more 
effectively by anyone who used AMI. 

The questions about System use as a communication tool* 
numbers 17 and 18* show that a majority do not find this has 
been an important feature. Observations indicate that the 
communication features in general were not used extensively* 
thus establishing the cause for a majority response of 
neutral. The proficiency exercise showed that a significant 
number of stibjects did not know how to use the communication 
facilities (see below). 

Number five appeared in retrospect to be a confusing 
question, but it did indicate that the majority found 
reasons other than a lack of written material for not using 
the AMI System. 

Although there was considerable support for an increase 
in efficiency* number six clearly showed that the large 
majority saw no quality implications for AHI * even though 
they saw an enhanced thinking ability (number 15). 
Observation suggests that causal factors might be limited 
experience with the System* the inability to use the display 
version of AH I (less than half of the subjects), and the 
difficulty of judging quality. In spite of these factors, 
the response has significant implications for individual 
effects of AMIS after an average of six months of use, with 
a majority using the System more than one hour a day at the 
six months point* three quarters of the subjects were 
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neutral about an increase in the quality of work 
accomplished on AHI• 

Number nine shows that more than 3/4 of the users see 
AHI as an advance in the state-of-the-art f which is both 
remarkable and significant in light of the fact that most 
subjects are in the business of advancing the 
state-of-the-art through Research and Development in 
information science. This also illustrates a disparity 
between off-the-cuff comments, many of which tended to he 
derrogatory* and questionnaire responses. It cannot be 
determined what role the lack of anonymity had on this 
positive response or any other on this questionnaire. I he 
"back patting" phenomenon may he a factor. It is 
conceivable, although not probable, that the population 
recognized the System as an effort on the part of colleagues 
and as a source of funds for the organization, thus 
indirectly supporting them. 

Probably the most difficult statement to respond to 
positively was nutaber ten, which asked subjects to relate to 
the overall goals and theoretical foundation/justification 
for AHI as a unique system; that it will positively impact 
effectiveness in all aspects of knowledge work. 
Surprisingly, 47% agreed while only 12% disagreed. The 
neutral responses may be from those who are waiting for 
additional experience. Question number one seems to be 
related to ten in that the expectations of what the System 
will be ("improve effectiveness in almost everything that is 
job related") are slightly greater than what it appears to 
be now. The majority of the subjects anticipate that the 
System will improve effectiveness in general even though it 
has not yet fulfilled expectations. 

Questions number 12 and number 13 clearly show that the 
large majority of users feel that the System has general 
learnability and is not limited to some select group with 
Special aptitude or skills. This was of great concern 
initially due to the extensive complexity of the command 
structure and syntax. However, the response does not say 
anything about the level of use that is accomplished with 
"relative ease". The proficiency exercise and observations 
again indicate that the viewpoint of the subjects is from a 
limited level of expertise — a moderate or half-way 
sophistication of use relative to the most adept user in the 
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population. Nevertheless, it is important that this level 
of use, primarily as a text editor, is perceived as 
attainable by anyone. 

The foregoing discussion about lower-than-expected use 
as a communication tool did not deal with number 16. It was 
almost unanimous that file sharing is an effective tool for 
keeping informed. This results from management usage and 
policy for the organizational unit, which is a function of 
one person. The first line manager relies very heavily on 
one open file to record directives, due dates, meetings, and 
most other supervisory matters of a general nature. This 
file is used by subordinates for pertinent responses and to 
keep abreast of what is happening to their colleagues. It 
is difficult to predict from this case, which appears to be 
very much a function of individual style, except to say that 
it is a communicative technique that does work ( See Section 
III, "Use of Communication Tools"). 

Questions 20 through 23 were important to detect 
negative influences on attitude. System unavaiIabiIiIty 
(numbers 21 and 22) would be a negative causal factor? 
however, a majority of the subjects found it available most 
of the time. Number 22 did not significantly correlate with 
number two, which detected improved attitude with use. 
Among the population as a whole there was no correlation 
between reactions to the System and availability. However, 
in certain individual cases it was found that those who had 
a terminal available less than 40% of the time scored below 
average. This is more important when it is noted that the 
3ame subjects responded with low scores on most questions, 

A majority found the Imiac CRT more effective to use 
(number 20) but this is more an indicator of those who could 
use the CRT rather than an assessment by everyone it was 
not available to more than 40% of the users. It can be 
predicted from observations that had everyone used the CRT, 
they would have preferred it unanimously. 

The total score on the Likert scaled questions, one -
13 (values: strongly agree = 5, strongly disagree = 1), did 
not correlate with either 21 or 22. This method of scoring 
was not statistically sound (the items were not designed to 
measure the same thing) and was only done to see if any 
additional pattern could be detected. The Z score of the 
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sumnated scale questions did; however, provide a check on 
the interrelationships between attitude and perceived 
effectiveness. Those who did not perceive an increase in 
effectiveness had negative Z scores, and the two cases where 
the Z score was below —1 also had the lowest scores on 
effectiveness. The relationship was the same for the high 
scores. An "eyeball" of the tabular data (Appendix J) 
indicated that the four effectiveness questions varied with 
the total score. 

There were two clusters of items that were noticeable 
in the data, "projected attitude" and "effectiveness". The 
attitude questions (numbers two and eight) were consistent 
within the two items, with a high intercorre lation (see 
Table 5), but were not consistent with the total score or 
the effectiveness questions. That is, a high combined 
answer score could not be used to predict high scores 
elsewhere. The most likely conclusion from this may be that 
the attitudes represented a predictive frame of reference, 
whereas the effectiveness and overall scaled questions were 
retrospective. This is consistent with the content of the 
questions• 

The effectiveness cluster (numbers three, seven, 
twelve, and fifteen) also was based on a high correlation 
among the constituent questions (see Table 5). Thus, 
subjects who scored highly on this factor were indicating a 
strong response about the System's effectiveness. The 
scores on this factor varied in much the same manner as did 
the overall score on the Q Questionnaire, as indicated toy an 
eyeball of the data (Appendix J). More importantly, there 
w us a correspondence between the low scores on t tie a ttitude 
factor and the attitude from the T Questionnaire. In fact, 
if a subject was at either extreme, all the scores tended to 
be at the same extreme. Thus, we can see some consistency 
between general attitude, projected attitude, effectiveness, 
and the total evaluation of the system, although nothing 
approximating statistical significance. 
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Table 5, 
Q Questionnaire I tern-with—factor Correlation 

Items Factors 

Attitude Effectiveness 

2 .799 
8 .838 
3 .745 
7 .825 
12 .840 
15 .839 

Factor mean 3.92 9.93 
Factor S.D. 1.10 2*74 

Summary of Questionnaire Findings 

The Questionnaire results were generally consistent 
with the predictions of system effectiveness for individual 
use. The significant exception was in terms of quality, 
which was found not to be enhanced. Thus, effectiveness 
cannot be defined as higher quality output in less time, but 
simply increased output (or throughput) with less effort, 
Attitude and perceived system effectivenes were found to be 
consistent, which was a major methodological hypothesis. 
Further extrapolation from the responses about present 
effectiveness and predicted effectiveness indicated that 
system use is rewarding. Experiences were perceived as 
limited, but they must have been reinforcing in order for 
the majority of the respondents to anticipate an improved 
attitude• 

The questionnaire in general, and the questions 
concerning intensity of use, were consistent with 
measurements of proficiency. This provided strong evidence 
to support the conclusion that subjective responses are a 
valid means of ascertaining the utility of the System. 
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TNLS Proficiency Exercise 

The proficiency exercise or "test" was designed to 
measure the ability of a user to edit a paragraph of text, 
to link to another user, send a message and transmit the 
corrected text through the Journal (See Appendix £)• The 
exercise was presented to each user on hardcopy, with the 
unedited and a corrected version of the text. The errors 
were marked on the unedited text proofreading time was 
not of interest. 

The results of the exercise were tabulated by counting 
the editing commands that were used by each subject, noting 
the time required to complete the editing, and the number of 
errors in the edited text. Subjects were asked to record 
the time by executing a special control character which 
printed the total connect time to that point, (At the time 
of these tests, the System did not provide an automatic 
record of the time or the editing commands used, ) 
Interruptions were noted in the same manner. Errors in the 
edited copy were compensated for by adding one minute and 
two commands for each error to the total number of commands 
used. This was based on the average time and number of 
commands necessary to execute the correction had it been 
done by the subject initially, 

A rank order correlation was performed between the 
editing time and the number of commands; editing time and 
the number of months of system usage (longevity); and the 
editing time and the intensity of usage from the "O" 
questionnaire (see Appendix J), 

Results 

Longevity did not significantly correlate (at the ,05 
level) with any other variable. This verifies intuition — 
longevity alone is not sufficient to act as a causal 
variable, For example, a skilled user may continue to use a 
large number of commands, hut execute them more rapidly with 
fewer errors; or the style of editing technique may cause 
more commands to be used despite greater longevity. Rather, 
the effect of longevity is a function of the intensity of 
use, e«g«, certain subjects gained more skill in a shorter 
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overall length of time due to more Intense use. This 
initial analysis does not eliminate longevity as a causal 
variable but only permits the following conclusions. 

(a) Greater longevity did not result in the use of 
fever editing commands. 

(b) Longevity did not significantly correlate with 
editing time, although there was a definite tendency for 
those with greater longevity to have lower editing times. 

<e) An alternative editing technique resulted in large 
differences for those subjects that used it confounding the 
results, 

The use of an editing method called "execute edit," as 
opposed to the use of individual commands for each editing 
change, resulted in a significant reduction in both the 
number of commands and time, independent of the other 
variables. 

Execute edit permits a user to edit a statement while 
that statement is being printed by determining the 
approximate location of the error, and printing to that 
point. The error is typed over correctly, and printing 
proceeds until the next error is about to be printed. The 
procedure is repeated until the statement is complete. In 
tabulating the number of commands used, each correction was 
counted as a command in order to approximate the counting 
used for the usual procedure, Execute edit was concluded to 
be more efficient primarily because addressing the point of 
text where there is an error does not have to be done within 
the statement (execute edit only works within statements). 
When individual editing commands are used each textual error 
mast be addressed before the correction can be made. Only 
three users employed execute edit, and ail three were among 
the best times and used the fewest instructions. 

However, when the three subjects who used this 
alternative were dropped from the distribution there was 
still no significant correlation between performance and 
iangevity• 
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Proficiency as a Function of Intensity of Use 

Longevity by itself was not found to correlate with 
skill, indicating that intensity of use was a more important 
factor than anticipated. The intensity, or degree of usage 
during the period of longevity, was measured through a 
direct question on the 11Q11 questionnaire. 

The rati it iple choice question asked a user which of four 
categories were appropriate to his experience: I 1 ) less 
than 1 hr., (2) less than 2 hrs., (3) 2-3 hrs., (4) 3—4 
hrs*, and (5) more than 4 hrs, per day. 

The tabulation of data showed that the greater the 
intensity of use, the better the performance, particularly 
with respect to editing time. Statistically, a significant 
rank order correlation ( at the the .01 level ) was found 
between editing time and intensity (+.74). 

Although there was no correlation between time and 
longevity, it was concluded that longevity must influence 
editing time, to wit, intense use over a longer period of 
time would make a user more proficient than would the same 
intensity over a shorter time period. In order to detect 
any relationship, intensity and longevity were treated 
together. The respective scores were multiplied to give a 
combined value which was called "longtenaity". A 
significant correlation (at the the .05 level) was found 
between editing time and "longtensity" (+.67). 

Longtensity represents the variable that most 
influences any learning situation — the combination of the 
length and the number of trials. However, there was no way 
of accurately recording the time each subject was spending 
at the terminal during this time period. The System did 
keep records of System use time per directory, which is 
defined by the user's name, but different subjects other 
than the person it was originally established for used the 
directory. There was a shortage of directories as well as a 
need to have clerical help enter and edit some of the text 
for certain subjects thus adding their time to that of the 
subject. The shortage of directories led to a sharing among 
subjects who became users relatively late in System 
inplementat Ion. 
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Longtensity represents the variable that most 
influences any learning situation — the combination of the 
length and the number of trials. However, there was no way 
of accurately record Lng the time each subject was spending 
at the terminal during this time period. The System did 
keep records of System use time per directory, which is 
defined by the user's name, but different subjects other 
than the person it was originally established for vised the 
directory. There was a shortage of directories as well as a 
need to have clerical help enter and edit some of tie text 
for certain subjects thus adding their time to that of the 
•subject. The shortage of directories led to a sharing among 
subjects who became users relatively late in System 
implementat ion. 

Although there was no correlation between time and 
longevity, it was concluded that longevity must influence 
editing time, to wit, intense use over a longer period of 
time would make a user more proficient than would the same 
intensity over a shorter time period. in order to detect 
any relationship, intensity and longevity were treated 
together. The respective scores were multiplied to give a 
combined value which was called "longtensity", A 
significant correlation (at the the .05 level) was found 
between editing time and "longtensity" (4.67 )• 

Longtensity represents the variable that most 
influences any learning situation — the combination of the 
length and the number of trials. However, there was no way 
of accurately recording the time each subject was spending 
at the terminal during this time period. The System did 
keep records of System use time per directory, which is 
defined by the user's name, but different subjects other 
than the person it was originally established for used the 
directory. There was a shortage of directories as well as a 
need to have clerical help enter and edit some of the text 
for certain subjects thus adding their time to that of the 
subject. The shortage of directories led to a sharing among 
subjects who became users relatively late in System 
i up lenient a t ion. 

This sharing of directories also complicated the use of 
the communication facilities. In a minority of cases, it 
was not possible to send messages or Journal mail directly 
through the System because a directory is required to 

74 



JMB 8—FEB—74 22:41 21849 
Evaluation and A nalysis of an Augme nted Knowledge Workshop* 
Final Report to RADC, AFSC, USAF. 

receive them* Although there is an alternative means of 
defining; persons to the System < the "ident system" that 
permits delivery of hardcopy through the mails and not 
on— line, the time lag; under these circumstances is one to 
two weeks. Essentially, the System does not know who a user 
is except through the directory under which he accomplishes 
the logging procedure. These problems justify the use of a 
subject's estimate of his intensity of use and longevity. 

The learning picture is further complicated by the kind 
of operations performed during the use period. Even though 
there was a high correlation between longtensity arid e diting 
time, it is not clear that the mere quantity of time will 
insure an increase in skill. Questions remain about the 
likelihood that a person will attempt to increase his 
knowledge by trying alternative commands, reading the 
documentation, asking questions, and generally exercising 
some creative curiosity, if be does not do these things, 
the vast richness of the System may never he tapped. 

It was concluded from observations that this kind of 
self instruction is a function of individual differences, 
demands on the individual to produce, and the availability 
of help. When a subject became reasonably comfortable with 
a certain set of commands and procedures, in general, he was 
not too likely to at tempt to learn new commands the 
momentum phenomenon. The particular "rut" one found himself 
in resulted from initial training in most cases, and was 
found to be inefficient for the broader spectrum of tasks 
found in post-training applications. 

Proficiency and Communication 

The most important ramification of the momentum 
phenomenon for this study was the lack of use of the 
communication facilities, compounded by the System 
limitation mentioned above. Many subjects attempted to send 
communications through the System for the first time during 
this proficiency exercise. Thus, the exercise became more 
of a learning experience than a testing device for the use 
of the coBimunication tools. The one exception was the use 
of shared files, an important response to the immediate 
supervisor, and also requiring a minimum of skill. The 
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overall results showed that almost half of the subjects were 
not familiar with the communication portion of the test. 

In terms of this study, this is a significant 
confounding variable. Conclusions about AMI as a 
communication medium for facilitating the development of 
groups, teams, and the organization must be interpreted as 
rapresentutive of the least amount of impact possible, it 
is extremely probable that there would have been more use 
and therefore greater impact had there been a rigorous 
training or testing program aimed at ensuring a capability 
on the part of each subject to use all the tools for 
interaction, Rather than being a loss in terms of the 
study's value, this is a valuable insight: during the 
iaplementation of an AKW, steps should be taken to insure 
that a basic mastery of all tools has occurred. 

The same is true for editing tools. Had every subject 
been versed in all capabilities, he would have had the 
"execute edit" command available to him thus improving his 
editing performance within individual statements. 

The important finding is that after several months of 
use by a population there was not a basic familiarity with 
the communication features of the System, which represent a 
major power of the System, This leads to the conclusion 
that this medium is not attractive enough to toe selected as 
an alternative to conventional ways of communicating by 
telephone, face to face contact, or written correspondence 
(see the Communication Tally results). In contrast to the 
editing capabilities, the communication patterns are 
engrained more deeply in psychological structures such as 
personality and social milieu, Intuitively it is obvious 
that calling on the phone or walking down the hall and 
dropping in are quite easy when compared to logging onto a 
computer system and then actuating the precise, although not 
too complicated protocol, 

The scope of the on—line community that an individual 
needs to communicate with is another important factor. In 
this case the immediate organizational unit comprised the 
only portion of the on-line community that was of interest 
to the subjects. Had a larger number of communicants been 
members of the on-line community, as was the case for a few 
exceptions, then there would have been a great deal more 

76 



JMiJ 8—FEB—74 22:41 21849 
Evaluation and Analysis oX an Augmented Knowledge Workshop* 
Final Report to RADC * AFSC* USAF. 

notivation to communicate via the System. Geographically 
distributed communicants would have further increased the 
motivation. 

The exceptions included those AiCWs who interacted 
extensively with the California ARC utilizing ail the 
features. A number of other users external to the 
population provide a twofold exception; they communicated 
extensively through the send message feature which was the 
inly System feature they did use. The particular office; 
however* was responsible for the development of the Network 
as well as sponsoring the entire AKW project. This provided 
special motivation for them to accomplish their 
correspondence through AHI. 

Earlier* the concept of a threshold in the transition 
from use as an automatic typewriter to full augmentation was 
introduced. The proficiency test provides the basis for the 
concept of a "communication threshold," a definite change in 
the behavior predisposiions of a person that are necessary 
for the meaningful use of the communication facilities* not 
only to initiate communications but to receive them as well. 
The communication threshold may be passed through training 
and indoctrination leading to an in depth awareness of the 
facilities* their potential* function and usage. 

Conclusions About Proficiency 

Longevity was not found to be a key factor affecting 
the subject's proficiency. Intensity of usage played a more 
significant role in influencing the editing speed, which 
decreased as the intensity of use increased among the 
subjects. The number of commands did not associate with 
either intensity* longevity* or editing time. It was 
surprising that a more skilled user could accomplish the 
editing task with a similar number of commands, but in much 
less time than a unskilled subject. 

The combined interpretation of intensity and longevity, 
"Iontenslty*" did correlate with editing time, but it was 
not more significant than intensity alone. Logically; 
however, it must be concluded that skill is a function of 
the intensity of use over time* and not intensity alone as 
this sample suggests. We were not able to determine the 
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point at which skill levels off in a learning curve. It was 
not possible to establish learning curves because of the 
requirement for periodic testing, which this population was 
not wilting to accept. It is likely that longevity plays an 
important role intially, but after a time period such as in 
this study (seven months) intensity becomes the more 
important factor by enabling a user to retain his skill 
through practice. Thus we can predict that a certain amount 
of practice is necessary to retain any kind of competence. 

An alternative editing technique, execute edit, was 
found to be superior for editing within statements. It 
would not help; however, when minor editing was required 
within each of a number of statements. 

Evidence was accumulated supporting the 
conceptualization of another threshold (see Section III) to 
be passed while becoming an AKW, the "communication 
threshold," A considerable amount of momentum was found for 
continued use of the System as an editing device only, ft 
is not until a certain amount of training, indoctrination, 
experience and need have occurred that an individual 
progresses to utilization of the communication tools in a 
meaningful way. 

Communication Tally 

It was pointed out in the review of literature that 
Conrath's method of communication analysis within the 
organization was the the latest development of the most 
appropriate technique for examining the effect of computer 
systems on an organization. The technique was applied to 
the experimental and control groups for five days at the end 
of the experimental period. At a meeting of the entire 
population called at the request of the Branch management, 
the purpose and method were explained by Dr, Conrath 
followed by a question and answer session, Conrath was 
called in to assist in the modification and restructuring of 
the tally sheet and instructions, and to lend objectivity 
and persuasion to the investigation. It was expected that 
the technique would be resisted and that every effort should 
be made to encourage reliable participation. 

The specific goal was to measure the usage of the 
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communication tools that the System offers and compare them 
with the conventional patterns and channels of communication 
within the organization. The administration of the 
technique to both the control and experimental groups 
provided; a comparison of two like organizational units, one 
with and one without the System as a communication medium. 
The most important result was to be able to document the 
specific communication feature being utilized and to 
establish what portion of the S*s total communicative 
behavior was through AH1• 

The results were reported by Conrath {1973) in a 
special report. The data, consisting of the tabulated 
transactions for each pair of communicants were coded by 
mode and by participants, and fay the relative position and 
location of each participant in the organization. Volume of 
communication was represented as frequency of transaction 
and the weighted communication. Weighting was based on an 
average communication event of two minutes. The average for 
tiie 3 —15 minute category was eight minutes or four weighted 
transactions, and the average for the over 15 minutes 
category was 32 minutes or 16 transaction units. Thus, 
conclusions could be drawn from the data about the quantity 
as well as the frequency that interactions occurred. 

The AMI modes selected during this five day period were 
40% "send message," slightly less for the Journal, and 
relatively little for the shared file and "linking" modes. 

AHI was not found to be associated with a reduction in 
paper flow. Rather, there was less face-to-face contact 
among those using the System. Telephone traffic was also 
less, but not significantly. 

AHI was used quite extensively for vertical 
communication, equally as much as paper based 
communications. Those who used AHI also had a broader base 
of contacts than did those who did not use the System. 

The data analyzed by Conrath is certainly not meant to 
toe representative of the communication activity of the 
organization. However, it does provide some insight into 
the way in which the System is beginning to have an impact 
upon communicative behavior. The study clearly demonstrates 
that it is being used for the purpose of interacting 
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vertically and horizontally in the organization, The tact 
that it seems to have been selected in lieu of face-to-face 
interactions* especially vertically* indicates that it can 
be used as a very personal interactive device. Whether it 
retains the advantages of face—to—face interaction is a 
question for future research. It does offer many 
advantages, such as the recording capability* the ability to 
reach through barriers to ordinary communication, such as 
the receiver's absence and unavailabiIity (especially 
vertically), and the capability to immediately transmit. 

A strong recommendation is in order based on this cross 
section at a relatively early stage in the development of a 
fully augmented organization: that a follow—up study be 
done in a year or so to ascertain the differences in 
communication pattern and structure due to expansion and a 
higher level of experience. Even though the communication 
threshold was not passed for a significant number of 
subjects, the significant level of communication activity 
leads to the prediction that a great change will result over 
a longer time period. 

Interviews 

Interviews were conducted at three time periods during 
the span of this study* at the outset of user training and 
System implementation* and during the month that fell three 
quarters through the span. The primary purpose of this 
technique was to supplement the more close—ended techniques 
by allowing a maximum freedom of response, The details of 
the procedure and the questions most often asked are in 
Appendix H, 

The interval between interviews was relegated to a 
minimal role due to the problems associated with this 
method. Appointments were very difficult to obtain with 
interviewees* and periods of weeks could pass before a 
subject finally made himself available. This was compounded 
by the schedules of the interviewers, both of whom came in 
from outside the organization to minimize interviewer 
imposed bias. The results are interesting due to points 
that are made. However* no analysis beyond reporting and 
relating them to similar findings through other techniques 
is appropriate, 
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It was reported by one or more subjects that addressing 
and giving the commands is distracting. Many also felt that 
tney do not have enough time to practice using the System to 
achieve some Level of proficiency. This was cited as a 
major detractor. It was compounded by a manual that was 
difficult to understand. A table of procedures to follow 
when difficulties arise would be most helpful. In addition 
to the lack of user aids in case of trouble, the more 
sophisticated commands are relatively difficult to learn* 
Some felt that it was necessary tc memorize the commands to 
be free enough to concentrate on the text at hand. A 
dramatic problem was that of losing work or files, or being 
unable to access them. The terminal was also a problem due 
to confusion about the special function keys, and the 
differences in conventions among the terminals. 

Many indicated a preference for the old ways. As 
professionals, some indicated that secretaries should do the 
typing, especially for the first draft. A lack of 
proficiency at typing is certainly related to this. The 
structure that the System offers was viewed as a burden, 
formatting text hierarchically required additional time. 
This was related to not having a hardcopy to work from. 

The most important negative response throughout the 
study concerned System availability. There were several 
reasons for this. Early during the period there were too 
few terminals. Subsequently, there were too few lines for 
calling into the System. Consistently, there have been 
numerous crashes resulting in "down—time", a problem that 
remains. 

Down—time is not limited to the System as a whole 
terminals and printers also were reported to fail. 
Technical problems associated with the use of the printer 
and Its operation were the inability to underline, and the 
lack of control over what portion of a document is to be 
printed. 

A problem resulting from the experimental nature of the 
System was noted. Changes are made periodically in the 
commands and procedures for using AHI, many of which are not 
announced or documented. This was emphasized as an 
important change that should be made. 

81 



JUB 8—FEB—74 22:41 21849 
Evaluation and. Analysis of an Augm ented Knowledge Workshop* 
Final Report to K 'ADC * AFSC, USAF. 

Other suggestions were that privacy should be more 
secure for working documentation in the System* Although a 
subject was pleased with the training period* initial 
sessions should be limited to a smaller and more manageable 
set of commands. 

Positive responses emphasized the communication 
capabilty and movement through different files, This was a 
part of the potential that many subjects reported later 
during the study period when two thirds of the users were 
accomplishing "all" of their work on it. They found that 
communication with persons removed from the immediate 
environment has increased. In particular* several persons 
on the ARPA Network were contacted and profitable results 
occurred which would not have been possible. 

Most users reported that they could see the potential 
for increased efficiency. There were some reports of 
instances where the saving in time was significant. Some 
felt that there was a liberating effect on their thinking 
facilitating the restructuring of daily tasks so that they 
could be efficiently dealt with. The use of the Iralac CRT 
display was important in positive perceptions* especially 
for editing purposes. In general* the user population 
oecame more positive with experience* and many of the 
negative comments were not repeated later in the study. 

The next section will discuss, summarize, and analyze 
the results of the combined methodological instruments* with 
a synergystic outcome providing additional insight into 
the effect of this advanced computer system through the 
interrelationships and patterns of the data. 
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Section VI 
SUMMARY AND CONCLUSIONS 

This study reports the findings encompassing a seven 
nonth period during which the AMI System was i tiplemen ted # 
users were trained# numerous problems were encountered and 
overcome, and the organization began to evolve toward an 
Augmented Knowledge Workshop. In general the study 
supported the hypotheses and documented the experiences in 
this first—of—a—kind situation. 

Discussion of the Hypotheses 

Overall, the study is consistent with the assumption 
that there would be psychometrically measurable effects on a 
population due to implementation of the System. It was 
implicit that these effects would be of a behavioral or 
psychological nature# and they were. However, the 
directness of the subjective measures does not permit 
conclusions of a more profound, philosophical nature. 
Subjects were commandeered as observers of their own 
behavior, the depth of which is dependent upon their level 
of consciousnessi and limited to the more practical aspects 
of impact. The subjects did consider the pragmatic 
characteristics of the new tool, but the philosophical 
implications# viewed from this precipice of societal 
evolution# remained obscured beneath the humdrum and flurry 
of pedestrian activity. 

More indirect probes were not feasible in the 
non—laboratory environment with limited resources. The 
Organizational Climate Index was originally intended to 
ascertain the subtle affective and perceptual fluctuations 
that should appear if a more profound transformation were to 
occur# i.e. along the lines that Marshall Mcluhan 
introduced concerning mass media. The instability of the 
organization# the methodology itself, and the continual 
compression of the use time period due to technical 
difficulties# limited this technique to general population 
description. The OCI was the only available indirect 
instrument that the literature search revealed and there 
were no instruments that were adequately designed. The 
general attitude questionnaire { MT") did not detect deeper 
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changes in the attitudlnal structures which were expected to 
cause a shift in the overall perception of the technological 
concepts (see below). 

Although a less than desired amount of light was shed 
upon the theoretical implications of this extraordinary 
technology, more was uncovered about the hypothesized overt 
behavioral changes than was anticipated. 

Hypothesis One: Effects on the Individual 

As hypothesized, the cycle of events to produce written 
documentation gained £lexibiIty and was more timely. 
Increased efficiency permitted the individual to exercise 
more control over the development of his own ideas on paper 
and also to be more responsive to the formats and 
requirements imposed upon him. The fact that one person was 
able to complete the entire process of publishing a 
technical paper, from original ideas to typewritten 
document, dramatically illustrates the impact on routine job 
behaviors. 

That we will ever be able to say that a person was more 
creative due to some variable, with the confidence of an 
engineer for example, remains questionable. However, in 
this case the subjects did state that their thinking was 
enhanced, that the structure added a new dimension to their 
thinking, and that the System provided mnemonic assistance. 
Limitations were more likely to be encountered at the 
interface between the augmented and non-augmented "worlds** 
which were not ready to accept new ways of representing 
conceptual relationships on paper. The interface limitation 
will diminish in magnitude, but it is representative of the 
greatest obstacle this technology faces: natural human 
ictransigence. 

Hypothesis Two: Effect on Groups 

As with the hypothesized effect on the individual, the 
effect on the communication among individuals was identified 
da facto, but the identification of better decisions, and 
qualitative implications in general, remains elusive. While 
future researchers will wrestle with this methodological 
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problem, we were able to clearly show behavioral changes, 
not only by subjective judgement and observation, but by 
counting and classifying communicative transactions. The 
System was used, it did grow into an interaction network 
that rivaled the traditional networks, and it did postively 
affect attitude, The Augmented Knowledge Worker evolved 
manifesting a dependence on the technolgy, a systematic 
development of methods for using the System, and a social 
milieu focused through the System into a Knowledge Workshop, 
The beginnings of a knowledge economy were detectable as 
AKWs were recognized for accomplishing knowledge work where 
they would not have been, and basic working information was 
increasingly handled via the System, as Engelbart predicted 
(see Section 1, p,31 ), 

Hypothesis Three: Effect on the Organization 

Having shown that communication channels were rerouted 
through the System, and that this was perceived as 
acceptable among groups as an integrated social phenonmenon, 
little more is necessary to demonstrate effect on the 
organization. Indeed, vertical communication was 
faciliated, and inasmuch as the nervous system of an 
organization is communication among the constituents, the 
organizational Gestalt must have experienced growth. 
Management did exercise control in the cybernetic sense 
through the System of its own volition, and likewise, did 
receive feedback. 

It was demonstrated that smaller organizational units, 
organizations in themselves, can accomplish the major 
portion of their business through AH I, with the aura of an 
Augmented Workshop expanding vertically through four levels 
of management. But, qualitative implications, no matter how 
indirect, were not derivable to show the appearance of open 
Management techniques with or without a loss of efficiency. 
Follow—on studies of this organization may conceivably show 
more open vertical communication in comparison to this data; 
however, the methodological roadblock remains: measurement 
if the efficiency of management. It is analogous to 
identifying leadership traits, and such other things which 
are ultimately a function of individual style. 

This study encroached upon a most demanding question 
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facing students of organizational behavior: which of the 
two forces that comprise an organization, the individual 
personalities, or the structurally imbedded operations, the 
"systea", are more powerful? AHI has been demonstrated to 
be, as a minimum, a tool for accomplishing the imbedded 
operations of an organization. But, in relation to all 
other variables, individual personalities appear to be 
responsible for the preponderance of influence on the degree 
to which positive effects can be realized. 

Individual Differences 

The consistency of the data across the different tests, 
questionnaires, and observations for individual subjects was 
of major methodological importance. It also highlights the 
individual differences variable. An examination of the 
population profile, both Job task type and the demographic 
factors (see Appendix A), and the System user's scores (see 
Appendix J) did not reveal any relationships. 

It was expected that age, technical specialty, Job 
tasks, and other factors would be associated with a negative 
set of responses, for example. Although the population size 
is small, we can be reasonably certain that the population 
characteristics did not influence the acceptance and 
utilization of the technology. The question remains, why do 
the differences detected appear between subjects? The only 
remaining factor, responsible for score differences of up to 
three standard deviations, appears to be individual 
difference. 

The administration of a personality inventory was 
considered initially; however, the resistance of the 
population to such a test made it prohibitive. The 
Activities Index (Stern, 1970) is an instrument that 
potentially could be given early in the evolution of a 
Workshop for later comparison with the acceptance and 
utilization of the System for each subject. The strong 
force that individual personality represents is a delicate 
area of investigation, but one that must be explored if the 
System is to be ninterjected" into a working environment 
with a reasonable element of predicted success. The 
economics of computer augmentation may encourage the 
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utilization of personality testing as a prerequisite for 
imp leinentati on. 

Effect on General Attitude Toward the Technology 

The test instrument designed to detect the more covert 
effects that were hypothesized appears to he invalid, an 
important methodlogical finding. There was no significant 
difference Between the mean attitude of the groups toward 
the general technology. However, all other findings 
strongly support conclusions abo\it effects. Therefore, it 
must be concluded that the test instrument was not sensitive 
to the effects of the AH1 System on this small sample. It 
indicates that measuring the attitude toward a general 
technology may not be a reliable method of ascertaining the 
specific effects on a small population. The consistency 
between the behavior and the responses to the other 
instruments did; however, point toward strong reactions to 
specific aspects of the System. 

The Progression Toward Augmentation 

There were numerous findings concerning the process of 
evolution toward full augmentation, which was reached by 
^proximately 25 percent of the user population at the time 
this study was concluded. 

A great deal of inertia favoring retention of the 
current modus operandi was found. The routine work methods 
were ingrained to the habit level, and required some 
extinction and adaptation during the learning process. 
This , coupled with the usual "rejection phenomenon," could 
have prevented transition to augmentation; however, it was 
possible to overcome these obstacles in this working 
environment. 

Thresholds were discovered that must also be passed 
during the individual's evolution. Initially, a strong 
tendency to use the System as an automatic typewriter for 
text editing was observed for most subjects. After 
attaining a certain level of usage and proficiency, subjects 
crossed the threshold to usage for on-line composition. 
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A marked psychomotor development, System transparency, 
was concommitant with on-line composition. Subsequent to 
this development, a threshold in the learning process, the 
individual dealt with the material and content at hand not 
hardened with the distracting though ts about procedure and 
System operation. This tended to free hlra for spontaneous, 
creative work while the rules of operation and syntax 
remained subliminal in a way analogous to the use of 
language in conversation. It was noted that the command 
language is particularly suited to this due to its 
similarity to natural language, Prior to passing through 
this threshold, subjects would report a considerable loss of 
efficiency. When the threshold was passed, it was found 
that the hypothesized effects were realized for a majority 
of the population. 

The individuals reported and demonstrated increased 
effectiveness. Effectiveness included an increase in 
efficiency, which was reported as a reduction in throughput 
time in this context. However, there was no increase in 
quality based on subject judgments. Neither was there a 
loss in Quality. The particular test items, which required 
that the individual evaluate his own work, are probably not 
a valid indicator. A more indirect instrument, such as a 
semantic differential, should be considered for future 
investigations where quality is of interest. 

The display subsystem was found to be more desirable 
than the teletypewriter subsystem. Certain individuals 
found that it was vastly more effective, and there was some 
feeling that full augmentation could be realized only 
through the display subsystem. Its power should be 
available to all users, and it may actually be easier to 
learn as indicated by the few subjects who learned to use 
the display subsystem only. 

Proficiency was found to be a function of intensity of 
use, rather than longevity with the System. Ail persons 
motivated to maintain a regular intensity of use were able 
to become proficient regardless of aptitude or experience. 
Intensity was necessary to retain skill as well, The 
proficiency test also showed that an alternative editing 
technique was more effective: execute edit. Proficiency 
was closely associated with the learning thresholds to more 
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sophisticated augmentation, positive perceptions of the 
System, and the amount of communication facility usage. 

Effects on Communication 

The communication facilities were used with increasing 
intensity throughout the study period. Of these, Send 
Message was used most extensively, the Journal a close 
second, and shared files and linking were used relatively 
little. The Journal was not used for dialogue support but 
rather served to send documentation and messages. The 
positive responses about the effectiveness of the 
communication facilities corresponded to higher use Levels. 

AHT did enhance team activities around a common task; 
however, it did not affect intergroup communication, or 
engender any positive trend toward more ideal group 
dynamics. Communication through the System was dependent 
upon need, much as It is through traditional channels. The 
scope of the on-line community was important a subset of 
the population did not have as large a group of on-line 
recipients as others. Some communication increase among 
peers was related to the "commora enemy" problem, i.e. the 
System was a challenge to all users generating discussion 
about common problems. 

Some channels were opened with persons who otherwise 
would not have been contacted. The System provided the 
informational incentive and made the contact possible. AKWs 
in general were found to have a broader base of contacts and 
more timely transactions than the control group. 

Recommendations for Augmentation 

The more practical findings provided the basis for 
establishing certain prerequisites that seem necessary for 
the individual to begin to become an Augmented Knowledge 
Worker. The prerequisites are based primarily on subject 
responses, the proficiency exercise, and observation of 
behaviors. It is recommended that they be met whenever 
computer systems are to be employed for the daily 
accomplishment of knowledge work. 
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The necessary hardware must be avaiable and in 
dependable operation. The lack of this had a negative 
effect on those who were trying to learn, under pressure, 
and particularly those manifesting an attitude below the 
•tie an • In a minority of cases this had a strong, deleterious 
effect. The unavailability of terminals and the inoperative 
printer were cited most often as negative factors. System 
down—time remained a major obstacle throughout the period, 
even though down—time is characteristic of experimental 
systems. At least every effort must be made toward System 
availability at predetermined times. 

Introductory and self explanatory documentation is 
necessary. The lack of a reference manual and a "what to do 
in case of" trouble manual posed significant problems 
initially. The number and variety of operational 
difficulties and failures require that an extensive 
reference manual be made available at the outset of usage. 
Many of these problems, it should be noted, were with the 
ARPA Network and involve retaining a connection to the 
System mainframe. 

Training could help solve this problem and could 
relieve much of the initial frustration that was noted. 
Supported by reference materials, small classes, and a 
structured course, training could speed the individual's 
progress. It was found that highly motivated subjects could 
learn with minimal training; however, the negative reactions 
of others were prohibitive in some cases. 

Training must include some indoctrination about the 
purpose and definition of the System. It was found that a 
minority of the subjects understood the concept of full 
augmentation, which appears to be necessary to realize the 
full System potential for any individual. Experience with 
previous computer technology interfered with this 
understanding, limiting usage to text editing in some 
subjects• 

It was demonstrated that consistent effort is required 
to become proficient on a basic level. Those subjects who 
had lapses in use exceeding a week were markedly less 
proficient than subjects with similar "longtensity"• Some 
of this problem would be alleviated by alloting a specific 
daily time period for practice. 
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The sphere of available support personnel for the 
individual was found to he very influential. For 
individuals who responded most positively, this was found to 
he composed of managers also who were users, and people to 
help, advise, console, inform, repair, maintain, etc. 
Positions should be established to ensure that persons are 
responsible for the hardware, software, and training, 
particularly keeping users informed about changes in command 
language and other operating functions. 

Standard operating procedures were found to be 
necessary to establish what tasks should be done on the 
System, and the structure and methods for accomplishing 
these tasks. Additional research will probably be necessary 
to establish these procedures and answer some of the 
questions raised. 

Sec omraenctations for Further Research 

There is a high probability that attitude will be an 
indicator of System effectiveness for a prospective 
individual user, Those subjects whose responses to 
questions about effectiveness, anticipated attitude and 
retrospective attitude were significantly below the mean, 
also did below average on the proficiency test (see Appendix 
J). Although it was not statistically significant, the 
aeneral attitude toward the technology was also lower for 
these subjects and for those who were scheduled to be users 
but never initiated use beyond the training sessions. Thus, 
attitude pretesting as well, as testing individual 
differences (discussed above) could conceivably be employed 
in a requirements analysis to determine AHI's applicability 
in another environment. 

Personalities are such a significant factor in System 
use, as discussed above, that extensive investigation 
correlating personality with System utility would be of 
great value. In this specific case, the OCI should he given 
in one to two years to ascertain the effects on 
organisational climate, which is based on aggregate 
interactions of personalities and their environment. It 
should be noted that it is not necessary to compile data on 
individuals if this is offensive. 
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The Communication Tally analysis should definitely be 
post tested. The time frame should be similar to that for 
the OCI; however, it is necessary that the entire, expanded 
population pass the communication threshold. It is at this 
point, where the individual has experienced on—line 
composition, System transparency, and has. a substantial 
on-line community, that we can quantify his communicative 
behavior with valid results. To wit, the examination would 
he of the true AKW. 

Overview 

The qualitative aspects of the hypothesized effects 
were not entirely substantiated; however, they may be with 
additional time, methodological research, and System 
development. As this study shows, the population 
experienced an unprecedented flexibility and involvement 
with textual information through the utilization of powerful 
augmentation tools. 

The tools facilitated the construction of a dynamic 
information space which was shared with the on-line 
community. The communication facilities were employed to 
create new patterns of communication that would not have 
been attained through alternate means. The resultant, 
documented team collaboration extended to the organization. 
Vertical communication was modified, as new channels were 
opened and formal channels were altered from the traditional 
pa 11 erns• 

The subjects* experience was analogous to traveling 
through the dynamically structured information space of a 
geographically distributed community of knowledge workers 
with such rapidity and ease that it was almost addictive. 
The dramatic changes in the work methods and communication 
within this population, in the time span of seven months, 
indicates that Peter Drucker's "knowledge revolution" will 
arise from the use of systems such as AH I. At least for a 
population of government scientific and engineering 
personnel, AHl's potential is beginning to be realized as 
that which its designers at SRI intended: a revolution in 
the communication process In the broadest sense. 
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SUBJECTS JOB TASKS* 
3 1 2 3 4 5 6 7 

USERS 1 
I 0 10 0 0 10 5 55 
2 0 50 20 0 5 0 0 
3 0 0 0 0 20 0 30 
4 5 15 20 0 15 5 25 
5 20 5 20 5 10 5 5 
6 0 45 12 5 10 2 0 
7 10 70 5 0 5 5 0 
a  so 5 10 0 5 5 0 
3 0 0 0 20 0 0 0 

USERS 2 
10 0 10 65 5 3 5 0 
1 1 0 15 25 20 3 2 5 
12 6 0 20 0 0 0 5 0 
13 25 25 10 10 10 5 0 
14 IS 45 5 IS 5 5 0 
15 0 20 40 0 10 5 5 
16 5 5 10 0 20 4 3S 
17 50 1 0 10 10 5 5 0 
13 10 2 2  10 1 i 0 
37 0 10 10 10 10 10 10 
33 5 10 10 0 3 0 0 40 
39 0 0 0 0 0 0 90 

NON-USERS 1 
19 29 15 15 3 2 0 5 
20 10 40 10 0 5 0 5 
2  I 29 5 15 5 5 5 20 
2 2  I 20 5 5 8 1 40 
2 3 25 4 1 25 0 0 0 
24 3 64 0 0 2 0 0 
2 5 60 5 0 20 0 0 0 
26 10 20 10 30 5 0 5 
27 55 1 1 20 1 5 1 

DEMOGRAPKIC FACTORS 
9 10 SER AGE POST RANK 

1 0 0 20 42 SECCHF 14 
2 0 0 8 29 EE 11 
0 0 23 45 PRGADM 1 1 
15 0 24 47 PHYSCI 14 
20 5 6 31 EE 12 
25 0 11 31 EE 12 
5 0 17 37 EE 13 
20 0 6 29 EE CAPT 
0 50 14 43 CLKTYP 4 

12 0 15 38 EE 13 
1 0 5 6 29 PSYC CAPT 
10 0 11 35 RESPHY 12 
10 0 7 29 EE 12 
5 0 3 25 EE 9 
10 5 12 33 EE 13 
20 0 29 51 BRCHF 15 
10 0 27 55 RE3PHY 12 
72 1 3 25 EE 9 
30 0 23 54 PSYCH 14 
5 0 20 43 DC HF COL 
5 0 20 55 DCII PL313 

25 0 18 40 MATH 13 
20 0 6 28 EE 12 
15 0 15 41 RES PHY 12 
5 0 28 47 SFCCHF 1 4 
40 0 11 33 ABRCH MAJ 
30 0 2 24 PRENG LT2 
10 0 12 35 EE 12 
5 5 12 35 EE 12 
1 0 5 16 38 MATH 12 

8 

10 
5 
50 
0 
5 
1 
0 
5 
30 

0 
15 
5 
5 
5 
5 
t 
0 
1 
10 
0 
5 

6 
10 
1 
15 
5 
1 
5 
10 
1 

101 



JHB 8-FEB-74 22:41 21849 
Evaluation and Analysis of an Augmented Knowledge Workshop, 
Final Report to RADC, AFSC, USAF. 

NGN—USERS 2 
28 20 15 10 40 5 1 0 2 5 2 11> 39 EE 13 
29 40 0 10 40 5 1 0 2 5 2 21 45 MATH 13 
30 10 35 0 10 5 0 0 40 0 0 2 29 EE CAPT 
31 20 10 10 2 0 0 0 10 10 20 0 25 45 PHYSC 13 
32 13 2 20 0 15 0 20 5 25 0 13 38 RESPH 13 
33 50 0 0 15 0 0 0 15 20 0 2 26 AENG SGT 
3 1 0 40 15 5 10 5 0 0 20 5 1 1 34 EE 13 
35 10 20 25 0 5 0 0 5 30 5 8 56 EE LTl 
36 0 0 0 5 15 0 0 20 0 60 11 33 CLKTYP 3 
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SERV = government service time in years 
A AN K = Civil Service level or rank if military 
POST = Position if a manager, or specialty if technical 

BE •= E lectrical Engineer 
PHYSC = Physical Scientist 
SESPH = Research Physicist 
CLKTyP - Clerk Typist 
PRENG = Project Engineer 
P3YC = Psychologist 
PHYSC = Physical Scientist 
PRSADM = Program Administrator 
AENG = Assistant Engineer 
4 ATH = Ma t he ma tician 
DCHF = Division Chief 
BJ2CH = Branch Chief 
SECCH = Section Chief 

AGE = in years 

•Job Task Types (general categories of job activities that 
are accomplished by the population): 

1 = Programming 
2 = Project engineering, including: 
contract paperwork ( forms memos, etc, ), 
reviewing proposals and reports 
3 = Writing plans and/or reports 
4 •= S oftware operation (incl, evaluation, debugging of 
software 
packages ) 
5 = Briefings 
6 = Demonstrations 
7 = Managing other 
8 = Administrative 
9 = Study, review o 
I iterature 
search, etc, 
10 = Secretarial wo 

of systems 
personneI 
paperwork 
f the state-of-the-art, reading, 

rk 
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Appendix C 

Attitude Questionnaire ( "T" ) 

Instructions: Place a pencil mark in the place on the 
answer sheet that most accurately represents your 
position. Please answer ALL questions. 

1. In general, automation is a good thing. 

( a )  s t r o n g l y  a g r e e  ( b )  a g r e e  
I c )  d i s a g r e e  ( d  )  st r o n g l y  d i s a g r e e  

2. Automated libraries are extremely useful because of 
the information explosion today. 

( a )  s t r o n g l y  a g r e e  l b )  a g r e e  
( c )  d i s a g r e e  ( d )  s t r o n g l y  d i s a g r e e  

3. A computer based library for retrieving all 
information that I use in my daily activities would be 
a useful aid to me. 

( a )  s t r o n g l y  a g r e e  < b )  a g r e e  
( c )  d i s a g r e e  ( d )  s t r o n g l y  d i s a g r e e  

4 .  I  d o  n o t  e n j o y  w o r k i n g  w i t h  c o m p u t e r s .  

( a )  s t r o n g l y  a g r e e  ( b )  a g r e e  
( c )  d i s a g r e e  ( d )  s t r o n g l y  d i s a g r e e  

5. I would not trust computer storage of paperwork 
that I use daily. 

l a )  s t r o n g l y  a g r e e  ( b )  a g r e e  
( c )  d i s a g r e e  ( d )  s t r o n g l y  d i s a g r e e  

6. In general, computers are reliable. 

( a )  s t r o n g l y  a g r e e  l b )  a g r e e  
I c )  d i s a g r e e  I d )  s t r o n g l y  d i s a g r e e  

7. Computers can save a lot of personnel time when 
applied to daily work. 
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( a )  s t r o n g l y  a g r e e  ( b )  a g r e e  
( c )  d i s a g r e e  ( d )  s t r o n g l y  d i s a g r e e  

8, If a program were written and deployed to handle my 
daily paperwork it would be of tremendous advantage, 

( a )  s t r o n g l y  a g r e e  ( b )  a g r e e  
( c )  d i s a g r e e  ( d )  s t r o n g l y  d i s a g r e e  

9, Privacy cannot be maintained for information stored 
in computers, 

< a ) s trongly agree ( b ) agree 
< c )  d i s a g r e e  < d )  s t r o n g l y  d i s a g r e e  

10, 1 would not be bothered by a lack of privacy if £ 
used a computer for all my daily paperwork <i,e, my 
fellow workers would have access to all my written 
work )• 

< a )  s t r o n g l y  a g r e e  < b )  a g r e e  
( c )  d i s a g r e e  ( d )  s t r o n g l y  d i s a g r e e  

1 1 ,  I  w o u l d  n o t  m i n d  e n t e r i n g  a l l  my written work into 
a computer system for future use by myself and access 
by all other persons using the system, 

( a )  s t r o n g l y  a g r e e  ( b )  a g r e e  
( c )  d i s a g r e e  ( d )  s t r o n g l y  d i s a g r e e  

12, I think that handwriting work for typing or for my 
own personal use on the job is a primitive method of 
doing things, 

( a )  s t r o n g l y  a g r e e  ( t o )  a g r e e  
( c )  d i s a g r e e  ( d )  s t r o n g l y  d i s a g r e e  

13, I would find it advantageous to be able to store 
and then retrieve for future use, paperwork and other 
written material of routine value to me, 

( a )  s t r o n g l y  a g r e e  ( b )  a g r e e  
( c )  d i s a g r e e  < d )  s t r o n g l y  d i s a g r e e  
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14. A software system that would essentially replace 
the paperwork activities of my secretary would not be a 
significant improvement over the present situation. 

(a) strongly agree (b) agree 
<c) disagree (d) strongly disagree 

15. Typing ray own paperwork into a computer system 
would bother me. 

(a) strongly agree (b) agree 
(c) disagree (d) strongly disagree 

16. Computers are excellent for programming and 
subsequent processing of programs. 

(a) strongly agree (b) agree 
<c) disagree (d) strongly disagree 

17. Computers are excellent for loading* storing* and 
manipulating textual information (eg. letters* plans* 
reports* etc. )• 

(a) strongly agree (b ) agree 
(c) disagree (d) strongly disagree 

18. Computer technology is not at a point where it can 
provide a service to non-programming personnel through 
the use of on-line terminals. 

(a J strongly agree (b) agree 
<c) disagree (d) strongly disagree 

19. Thinking could be aided through the use of an 
on—line computer system given the appropriate software. 

(a) strongly agree (b) agree 
<c) disagree (d) strongly disagree 

20. A computer system that was installed here to be 
used in place of pencil and paper would receive 
excellent acceptance. 

(a) strongly agree (to) agree 
(c) disagree (d) strongly disagree 
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21* The average person does not have the patience to 
use a computer to accomplish Jobs that have due dates* 

(a) strongly agree ( b) agree 
(c) disagree (ct ) strongly disagree 

22* Most errors in the operation and service of 
on-line systems are due to human error* 

(a) strongly agree (b) agree 
(c) disagree (d) strongly disagree 

23* A person must have a sound basic understanding of 
computers to use even the most elementary program with 
success• 

(a ) strongly agree (b ) agree 
(c) disagree (d) strongly disagree 

24* i think it is much better to enter text into a 
computer where it would be available for revision 
rather than having a secretary type a new copy every 
time revisions are made, 

(a ) strongly agree ( b) agree 
(c) disagree (d) strongly disagree 

25* Using a computer as the medium through which to 
interact during conferences would not be an advantage 
over direct interaction without computer assistance. 

(a) strongly agree ( b) agree 
Cc) disagree <d) strongly disagree 

26* Having a computer terminal at my desk for use at 
my convenience would be tremendous. 

(a) strongly agree (b) agree 
(c) disagree (d) strongly disagree 

27* Text editing is an excellent application of 
computer technology* 

(a) strongly agree (b) agree 
(c) disagree (d) strongly disagree 

98 



JliB 8—FEB—74 22:41 21849 
Evaluation and Analysis of an Augmented Knowledge Workshop* 
Final Report to RADC * AFSC, USAF. 

28. With the great complexity of problems today the 
decision maker could well use a computer ( appropriately 
programmed) to present his thoughts to others. 

(a) strongly agree 
(c ) disagree 

(b ) agree 
(d ) strongly disagree 

29. Meetings would be greatly facilitated by having an 
agenda displayed on a TV—like on-line terminal. 

(a) strongly agree 
(c ) disagree 

< b ) agree 
( ct ) strongly disagree 

30. Using a TV—like terminal as a "blackboard with 
memory" during meetings would increase the productivity 
of the meeting significantly. 

(a) strongly agree 
(c ) disagree 

< b ) agree 
(d) strongly disagree 
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Appendix E 

Content Questionnaire (and percentage distributions) 

QUESTIONNAIRE ("Q") ON THE USE OF THE AUGMENTED HUMAN 
INTELLECT SYSTEM: We need to know your specific opinion of 
AMI to help us determine its effectiveness. Try to allow 
for the fact that the System has been experimental and will 
not become a service until the Fall when the Utility is 
avaitable, 

INSTRUCTIONS: Please rate the appropriateness/correctness 
of each statement by selecting the best answer and marking 
it with pencil on the answer sheet provided. Answer ALL 
questions* Comments on each of the questions are welcome. 

1. The AHI System is everything it was supposed to be. 

6 35 53 6 
(a) strongly < b ) agree < c) neutral (d ) disagpee 

agree 
0 

{e ) strongly 
disagree 

2, The more I use the AMI System the more I like it. 

23.5 53 23.5 0 
(a) strongly (b) agree (c) neutral (d) disagree 

agree 
0 

(e> strongly 
disagree 

3. The total throughput time for my typing (time to final 
copy) is substantially less with the system (given 
everything is running). 

12 S3 17.S 17.5 
(a) strongly (b) agree (c) neutral (d) disagree 

agree 
0 

(e) strongly 
disagree 
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4» I have used: pencil and paper much less since I learned 
how to use the AHI System* 

6 47 29 18 
(a) strongly <fo) agree (e) neutral ( ci ) disagree 

agree 
0 

{e ) strongly 
disagree 

5* The only reason I would not use the AHI System is 
because I do not have material to he written/prepared* 

0 29 18 47 
(a) strongly (b) agree (c) neutral (d) disagree 

agree 
6 

C e ) strongly 
disagree 

6. I believe that my work is of higher quality than it was 
prior to the installation of the AHI System. 

18 6 76 0 
(a) strongly <b) agree (c) neutral (d) disagree 

agree 
0 

< e ) s trongly 
disagree 

7. I think 1 am more efficient and therefore accomplish 
more in the same period of time than I did before the AHI 
System was installed. 

18 29 35 18 
(a) strongly (b) agree (ci neutral <d) disagree 

agree 
0 

I a ) st rongly 
disagree 

8. My experience has been limited so far, but I expect that 
ray opinion will be more positive with additional usage. 
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18 S3 23 6 
(a) strongly ( b ) agree <c) neutral (d) disagree 

agree 
0 

{e ) strongly 
disagree 

9, The AHI system is an advance in the state-of-the-art. 

18 59 23 0 
(a) strongly ( b ) agree (c) neutral (d) disagree 

agree 
0 

(e ) strongly 
disagree 

10. I think AH I will improve nry e ffectiveness in almost 
everything I do that is Job related. 

6 41 41 12 
(a ) strongly (b ) agree ( c) neutral ( d ) disagree 

agree 
0 

(a) strongly 
disagree 

11* It is unnessary to write out anything when the AHI 
system is available except for things like routine forms. 

0 29 24 47 
<a> strongly <b) agree (c) neutral (d) disagree 

agree 
0 

Ce) strongly 
disagree 

12. AMI will result in increased effectiveness for anyone 
who uses it to accomplish his paperwork activities. 

6 53 29 12 
(a) strongly (bJ agree <c) neutral (d) disagree 

agree 
0 

(e) strongly 
disagree 
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13• After a reasonable amount of training the average 
person can use AHI with relative ease, 

18 70 6 6 
(a) strongly (b) agree (c) neutral (d) disagree 

agree 
0 

(e ) strongly 
disagree 

14, The system is effective for all the kinds of tasks I 
perform on the job, 

0 20 24 41 
(a) strongly (b) agree (c) neutral (d) disagree 

agree 
6 

(e) strongly 
disagree 

15* AHI enhances my ability to think about the written work 
I am doing on the system, 

12 47 23 18 
(a) strongly (b) agree (c) neutral (d) disagree 

agree 
0 

{e ) strongly 
disagree 

16, File sharing (reading and/or writing on others files) 
is an effective way of keeping informed, 

41 47 12 0 
(a) strongly (b) agree <c) neutral (d) disagree 

agree 
0 

(e) strongly 
disagree 

17, The Send Message feature has been a useful tool for 
coiraunicating with other users. 
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18 29 47 6 
(a) strongly ( b ) agree (c) neutral (d) disagree 

agree 
0 

{ a ) strongly 
disagree 

13. 1 have been able to interact with other users more 
readily, despite geographical distance in some cases. 

18 18 53 12 
( a) strongly (to) agree (c) neutral (d) disagree 

agree 
0 

(e ) strongly 
disagree 

13. Better training; and/or training materials would have 
improved my opinion about AH 1. 

24 53 18 6 
(a) strongly { b ) agree (c) neutral (d) disagree 

agree 
0 

< e ) strongly 
disagree 

INSTRUCTIONS: Please select or provide the best answer and 
nark it on the answer sheet. 

20. Which terminal device do you find the most effective to 

use ? 

41 47 
(a) execuport (b) I MLAC CRT (c) IBM Selectric 
(d ) teletype (e) other specifiy 

21. What percentage of the time is a terminal available for 

use? 

53 6 12 12 
(a) 80-100% (bl 60-79% (c) 40-59% <d) 20-39% 

18 
{e ) less than 20% 
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22# What percentage of the time is the AHI system availabe 
for use to you if all hardware is up? 

41 24 18 12 
(a) 80-100% (b) 60-79% (c) 40-59% (d) 20-39% 

6 
( e ) less than 20% 

23# How many hours a day ©n the average do you use the AHI 
Sys tem? 

29 29 24 18 
(a) less than 1 (b) 1—2 hrs (c) 2—3 h rs (d) 3—4 hrs 

0 
(e ) more than 4 hrs 
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Appendix G 

Proficiency Exercise (TNLS ) 

INSTRUCTIONS: We would like you to create a file 
called EXERCISE, Copy all of the file called copy from the 
i%DC directory into it, and then edit it to look like the 
clean version that follows* At the same time we would like 
to have you answer the questions that are posed* Wherever 
question marks appear (?) fill in the appropriate number for 
you* Where dashes occur — substitute an X for the set that 
best indicates how you feel. Thank you for your 
cooperation. As soon as you begin, type a control T to 
record the computer time on your hardcopy (in addition to 
the clock time that you record manually). 

To accurately record the time necessary to complete the 
entire exercise, type a "control T" before yoxi create the 
EXERCISE file and after you complete the last exercise item. 

We would like to know what commands and procedures 
people are using to accomplish tasks like this exercise. 
This will help us in the training sessions for the next 
group as well as give us some insight into what parts of the 
A41 language you are the most comfortable with. To aid us 
in this please give your Execuporf hardcopy of this exercise 
to either Bair or Stone. 

UNEDITED TEXT that is in <RADC,COPY,): 

We would like ya to do some spAcific things with the 
following information to see how efficiently ya operate in 
the ahi system. i hope the instructions are sufficiently 
clear so ya will have no difficulty inunderstaoding what ya 
are to do. this exercise was gexdcrted on the 
execuport terminal. There are no correct answers to any of 
the questions, but we do to want get yar general feelings—, 
try and wrok as rapidly as is comfortable for ya. if ya 
have time interruptions please not they. (Continue to read 
the instructions, then come back and replace the dashes with 
an X at the appropriate answer. ) 
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I have been using the ahi system for — months# 

when i am writing or editing a manuscript i feel very 
comfortable with the ahi language. 

strongly agree agree —neutral —disagree 
strongly disagree# 

why? 

the ahi system is helpful in myeveryday work# 

strongly agree agree neutral —disagree 
—strongly disagree. 

time started (?) 

time completed (?) 

CLEAN VERSION? 

We would like you to do some specific things with the 
following information to see how efficiently you operate in 
the AHI system. I hope the instructions are sufficiently 
clear so you will have no difficulty in understanding what 
you are to do. 

This exercise was generated on an execuport terminal. 
There are no correct answers to any of the questions, but we 
do want to get your general feelings. Try and work as 
rapidly as is comfortable for you. If you have 
time-interruptions please note them. 

Time started: ( ?) 

I have been using the AHI system for (?) months. 

When I am writing or editing a manuscript I feel very 
comfortable with the AHI command language. 
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strongly agree —agree —neutral —disagree 
strongly disagree. 

Why? 

The AH1 system is helpful in my everyday work. 

strongly agree agree —neutral —disagree 
strongly disagree. 

Time completed: (?) 

FURTHER INSTRUCTIONS: 

Now find out who is on the system* link to either Bair* 
Stone* Kennedy or Mcnamura and ask them for some relevant 
information (time, when is next meeting* etc. ). 

Now send the completed file to Bair using the Journal 
System. 

Send a message to Bair stating that you have finished 
the exercise and are sending him the completed file via the 
Journal System. 

THAT'S IT YOU HAVE JUST STRUCK ANOTHER BLOW FOR 
1984. . . 
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Appendix H 

Interview Procedures 

Subjects' impressions of the AHI System were obtained 
through unstructured interviews of trained users. The 
situation was informal and interviewing took place at each 
subject's desk. 

The interviewer's introduction was brief, Subjects 
were told that their impressions of AHI were going to be 
recorded, as would later impressions, in order to help 
establish the effect of AHI, Subjects understood that ail 
new users of the AHI System were also to be included in this 
study. 

If any subjects had difficulty in responding, they were 
then prodded with questions (see list). The tendency for 
most was to give a positive or negative short response. 

Questions were not read to the subjects, but rather 
ware presented in conversational form, A minimum of 
questions were asked in order to prevent unduly structuring 
the interview. Some questions were modified to suit the 
person, situation, or conversation, Occasionally, quest ions 
needed to be reworded for a subject's comprehension. 

All responses were accepted. No disapproval was shown 
on the part of the Interviewer, At times a subject was 
asked to clarify his response. Most subjects seemed at ease 
because they were acquainted with the interviewer and the 
studies being done relating to AHI, 

Questions that were used: 

What do you feel are the good and bad points of AHI? 

Do you find the AHI System is efficient for you to work 
with? 

Was the training time on the System sufficient? 

Do you feel you get enough practice on AHI? 

Do you plan to use the AHI System for your work? 
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Do you like the Execuports? 

Do you foresee any problems in using the System? 

What is hard to learn/understand about AH I? 

Comment about the reliability of AHI• 

Comment about AHI's TNLS manual. 

Do you use the Send Message? 

Does Send Message enable you to communicate 
effectively? 

Do you ever link with another user for communication? 

Do you prefer the Send Message to off-line inter—office 
memo randoms? 

Do you write any letters with the AHI System? 

Does the Journal System help you to work more 
officiently? 

For what type of work do you use the AHI System? In 
what ways? 

Do you prefer to do paperwork off line? Why? 

Do you find sharing another person's files valuable or 
useful? 

Do you like other people being able to read your files? 

Do you find file sharing an asset of AMI? 

Would you rather use pencil and paper than the AHI 
System? Why? For what? 

In your opinion what are some of the best and worse 
features of the AHI System in relation to its efficiency» 
commands * a nd Viewsystem? 
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What do you feel are some of the main problems of the 
AHI System? 

Under what conditions would you be inclined to use the 
A HI Sy st em m o re ? 

Would you use AHI more often if it were more reliable? 

If you hud your own terminal would you use AHI more 
often? Would you want your own? 

If you had better command of the System would you use 
it more often? 

Is the manual/training specific enough? 

Do you think the Journal System lacks any necessary 
ieatures? 

Do you outline more when you use AHI to write a paper? 

Does it take you less time to do your work when you use 
the AHI System for paperwork? 

Have you had much practice with AHI? 

How often do you use AHI? Regularly? 

Are System's commands hard to retain after a few weeks? 
Would a review sheet help? 

Do you prefer any other computer System that you have 
been exposed to? 

Are you familiar with any other subsystems of AHI 
besides Send Message and Journal? 
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Appendix K 

The Limits of Experimental Control: Reorganization 

The population membership was originally determined by 
the organizational structure at that time (over a year ago). 
It was not expected that there would be any major changes 
other than attrition and a few transfers, However, this has 
not been the case and this appendix will deal with the 
exceptional events that occurred and the implications 
thereof• 

Section II of the report deals with the special 
attention given to the nature of the population as a whole, 
and the comparison of the control and experimental groups, 
A great deal of care was exercised to insure that 
differences based on organizational structure (especially 
manager characteristics), demographic data, and the kind of 
jobs performed by the respective groups were not 
significant, or if they were, that this was clearly 
established for the data analysis. The checks that were 
made, including the CCI and the Job Task Type, showed that 
the population was essentially homogeneous with a few 
exceptions such as slightly more programming in the control 
I roup job pro £iIe• 

However, a reorganization was directed by management 
approximately six months after the introduction of the 
system to the user group (approximately one month before the 
post test was given.) Management was not changed, but a 
number of the subjects at the basic level were moved, while 
new individuals were brought in. Fortunately, only one 
subject in the user group was moved. Several individuals 
ware brought into the user organizational unit posing a 
problem experimentally: these subjects were simply not 
included in the controlled questionnaire ( "T" ) population. 
The subject who did leave was given the post test at his new 
location where his job had not substantially changed, (The 
f,Qw content questionnaire was given to all users, however, 
including those who were moved into the user group. This is 
not confounding because the "Q" was a post test only, ) 

Eight members of the control group were transferred to 
new locations within the same Division (see the 
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organizational landscape) and 3 departed entirely. An 
attrition level of three (about L5%) is reasonable with the 
tine period of several months, and is less than expected, 
The loss lessened the significance of tie statistical 
analysis# particularly for the t tests; however, the 
analysis was still feasible. 

Compensation for the transferred subjects offered 
little problem. It simply involved giving them the post test 
at their new location. Little change was noted in the 
overall Job situation. Since the change was late in the 
experimental period, even less probability of spurious 
affect exists for the controlled portion of the study. Any 
effect would be in attitude toward the organization, to 
which the "T" questionnaire is not sensitive. 

The communication tally analysis was not affected 
because of the nature of the instrument. The tally was done 
after the reorganization, with sufficient time for 
communication patterns to settle. There were a large number 
of different subjects for this analysis than for the "T" 
questionnaire. Those subjects who used AMI for 
communication purposes were the same, while the non-user 
portion of the population remained in the immediate 
vicinity. Thus, the validity of the comparison between the 
system users and a like control group in terms of 
communication patterns was unaffected by the reorganization. 
The only comparison affected would be that between the 
control group in the MTM questionnaire and the control group 
for the tally method, which is not meaningful because the 
group membership is substantially dissimilar. The 
comparison of concern is not affected — it involves the 
differences in communication patterns between a group using 
the system and a like unit not using the system. 

It can be safely concluded that for the purposes of 
this study, no significant spurious effect resulted from the 
reorganization, 
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Note the following problem: Since it leaves in Carriage Returns now, 
it .aakes a. mess of messages which originated in NLS (or any that 
have lines almost to the right margin) which are put in at a level 
boelaw that at which they originated. We are looking for a solution. 
For now, substitute the Carriage Return out of those statement so 
atf ec t eel. 
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I have changed the User Program INMES {Input Message sequential file) 
in the following ways: 1) it now leaves Carriage Returns in the NLS 
statement, 2) It will break statements cn encountering two 
successive Carriage Returns, 3) ft can handle sndmsg's within a 
sodiag properly now, 4) It can handle messages sent by MAILER 
properly now. Comments to Dean Meyer, 
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An nominee men t of the net DEIS message and fl le system 

Pi e j,3 e read this. Hard copy is available from your EPAC. 
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To facilitate the DEIS design effort, two Information Centers have 
been set up: one in Menio Park and one in Washington D,C» They are 
late lied to serve as communications media and as tools for the design 
process* * 

The communications system is now being implemented. It has the 
follawing initial uses: 

- to transmit information (messages, documents, etc,) between the 
tiro facilities, 2a 

— to selectively record documents in the permanent record of the 
the DEIS effort, with subsequent cataloging and indexing, 2b 

3a the OFFICE—1 PDP-tO computer, each DEIS project individual has 
been given a "directory" in which you can store files and receive 
messages (as of February 12, 1974), The following directories have 
been established: 3 

BROWN 3a 

GAPPS 3 b 

JORDAN 3c 

RERNS 3d 

isLRUZiC 3e 

RE YE R 3f 

A£ L L E R 3g 

NEITZEL 3h 

RJJDEN 3i 

ROORIGUES 3j 

SCSMIDT 3k 

WALTER N 31 

WrtiTBY 3m 

ENERGY 3n 

Others can be added as people join the project, 3o 

1 



NDM 10—FEB—74 09:26 21851 
Aaooifieement of the new DEIS message and file system 

Ou nay ask your Center to send any message to any combination of 
these people* 4 

Personnel in each Center are available to help you read your online 
•sail* Additionally, you may have the Center print your mail for you 
and .jive you the hard copy* Mail will toe printed at each Center five 
times daily* 5 

The denlo Park Center will print mail at 5a 

800, 1100, 1315, 1500, and 1645 PDT * 5a1 

The Washington Center will print mail at 5to 

800, 1200, 1400, 1600, and 1730 EDT. 5bl 

are expect this service to be of value to most of you, and so we 
will print everyone's mail by default. Please notify the Center 
if you do NOT wish this service# 5c 

if you do employ this service, tout wish occassionally to read your 
nail online yourself, note the following: 5d 

When the mail is read, it is copied into an NLS file called 
<ENERGY>MAIto, in a branch under your name* It is also MOVED 
from your MESSAGE•TXT file to a sequential file named MAIL* TXT 
in your directory# Thus, new mail that has not been read by 
the Center will be in MESSAGE#TXT, and all old mail will be in 
MAIL•TXT * The file MAIL.TXT can be read through the subsystem 
fcifaADMAIL# You may find it more convenient to use NLS to 
examine your branch in the <ENERGY>MAIL.NLS file* The Center 
personnel can help with this* 5d1 

Since all mail is also copied into NLS, very useful ways of 
fl acting old messages are available to trained NLS users and 
through the Center* Center personnel will be glad to recover past 
massages for you* 5e 

There will be an attempt to permanently record and catalog all d i a l o g  

on this project, so that any issue might be traced through from its 
incept ion* If you wish to send a private message, simply so indicate 
to the Center when you give them the message to be sent. If you send 
messages yourself, the message will not be cataloged if your title 
begins with the word "PRIVATE"* 6 

The use of passwords should insure that only you will have access to 
your nail (and all files in your directory). You will be notified 
persoanally of your password* By default, only you will have the 
right to write on your files, and only the DEIS project people will 
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have the right to read your files.Access to your files can be 
restricted further on request. 

As the project develops# we will begin to make use of the NLS Journal 
system. This will allow the permanent storage of important documents 
and dialog# ease of future reference through powerful cataloging 
procedures, and sophisticated distribution list specifications. Each 
of you will he assigned a NIC "Ident"f usually your initials. All of 
you will be a member of the NIC group "DEIS" and will receive all 
iteas sent to that group as well as those sent specifically to you. 
Further descriptions of this facility will follow as the system 
do ve I o ps • 

For now, you may ask your Center to submit your message for 
permanent reference in the Journal when you have them send it. ^e 
recommend that you do this for all documents/dialog of import to 
toe project, so that you begin to develop a working database. 8a 

Questions and comments will be welcomed by the personnel at each 
Center. 

Energy Problems Analysis Center West: Dirk Van Nouhuys 9a 

SfiDMSG to vannouhuysfisri—arc 9a1 

NLS Journal mail to DVN 9a2 

Energy Problems Analysis Center East: N. Dean Meyer 9b 

SNDMSG to isieyerSsri— arc 9b 1 

NLS Journal mail to NDM 9b2 
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{J21351 ) 10—FEB—74 09:26; Title: 
Distribution: /DEIS JCN DVN RWV* DCBi 
Clerk: NDM; 
Origin: <METER>DIRS* NLS;4t 8-FEB-74 

Author! s): N. Dean Meyer/NDM; 
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1 have created a file (nls» fdesigni ) that should toe used as a working 
design document for the Frontend system (PDP-11) and related issues. 
This document is intended as tooth the repository of current thinking 
» milestones and outstanding issues for the members of the Frontend 
tean and as an information source for anyone interested in this 
project, it is assumed it will toe kept up to date. 1 
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Jate*. ll-PEB-74 1552-EPT 2 

Frost: VICTOR at BBN-TENEX 3 

lie: SENDING FILE J21651 TO DEC FROM BBN BY SNDMSG 4 

- 5 

Please accept some tardy comments on <USIN<3>SERV I.CE* NLS; 5 • I like it 6 

yep/ much, and have only the following tew questions/suggestions: 7 

re 3\: I feel that this paragraph on ratings would be clearer if we 8 

gave an example of the types of service ratings we had in mind. John 9 

Day's sentence on this ( if he doesn't mind my quoting him) seems 10 

appropriate to me: "IIliac might get a B+ for number crunching and E 11 

for interactive service, and a Tenex might get a Bf for interactive 12 

and a D for batch, etc. ... one overall grade for a system would be 13 

unfair and Misleading." (P.S.: I haven't commented on this before, 14 

but i think Alan's idea of a rating system is very appropriate to 
this 15 

list of service criteria. ) 16 

re 7B4A: I fail to see why six two-hour downtime periods results in 17 

more predictability than two six—hour downtime periods. It's the 18 

same, no? What was the intended meaning ? ( 7B4A certainly affects 19 

AVAILABILITY9 but not PREDICTABILITY, in my opinion. ) 20 

re 711A: A minor typo on the word "it" makes this paragraph 
difficult 21 

to read. 22 

re 711: I agree with the need to have security mechanisms, but I 23 

wonder if the wording "restrict access" is strong enough. How about 24 

1 



JBN 11 —FEB — 74 13:40 21853 

soaethin ? like "prohibi t 
conssnt" 

? 

• • • 1 i ke <ad I j ck 

access unless the user 14 i ves express 
25 

26 

27 

28 

29 

2 
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(J21453) ll-FEB-74 13:40; Title: Author! s): Jeanne B. North/JHN 
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fills MESSAGE BY FTP FROM J SI 

THIS IS A MESSAGE SENT IN QUOTE MAIL BY FTP 

AND 13 CUMBERSOME BECAUSE OF THE NEED TO 

TYPE QUTE AND ALT FOLLOWING A CU THBOGH THE 

WHOLE MESSAGE, AND NOT KNOWING THE BACKSPACE 

JBN 11—FEB—74 13:41 21854 

1 

2 

3 

4 

1 
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1J21854) 11—FEB—74 13:41? Title: Author!s): Jeanne B. North/JBN 
Distribution: /JEW JBN ; Sub—Collect ions: SRI—ARC; Clerk: JBN; 



JEC 23-29, 1973: A WEEK IN REVIEW 

BAH 11-FEB—74 15:10 21855 

fBEKLY ANALYSIS REPORT; 

fSEKL: DEC 23 - 29, 1973 ( 24 HOURS/DAY) 

TOTAL SYSTEM CPU: 38.338 

( ARC ) 

( DOC ) 

{ JMB ) 

( N O II ) 

CAT 

DOCB 

DOCUM 

TOTAL 

( FAC ) 

{ RAB ) 

( 4EH ) 

( JCP ) 

( JE ) 

( EKV ) 

HHDWRB 

OEMAT R 

CPU HPS CON HRS CPU/CON % SYS CON/CPU:1 

.746 17.774 

.906 24.303 

.009 

.017 

.167 

1.660 

.001 

812 

1.661 42.889 

. 510 

6. 997 

32.129 

. 549 

.009 .295 

2.960 18.056 

.042 

.037 

Oil 

039 

.03 3 

.024 

.052 

.002 

.031 

• 164 

1 .946 

2.363 

4.332 

.044 

• 436 

4.330 

.003 

. 023 

7.721 

23.826 

26.825 

.023 90.222 

30.000 

41.898 

19.355 

549.000 

32.778 

6. 100 

1 

2 

3 

4 

5 

6 

6 a 

6 a 1 

6 a 2 

6 a2a 

6 a2b 

6 a 2 c 

6 a2ct 

6a2e 

6 a 2 f 

6a2g 

6 a 2 h 

6a3 

6 a3a 

6a3b 

6 a3c 

6a3ci 

6 a3 e 

6a3f 

6 a3g 

1 



DEC 23—2-9 f 1973: A WEEK IN REV 1EW 
BAH 11—FEB—74 15: 10 21855 

PETERS 1.660 32.129 .052 4.330 19.355 

TOTAL 6.474 90.665 

(NIC) 

(JDC ) . 032 1.371 

< BJF ) - -

(CHG ) .064 2. 446 

( 4DK ) 

(MLK ) .034 1.855 

(JBN) .023 .656 

NET INFO 

NIC-WORK 

TOTAL .153 6.328 

( PRO ) 

< DIA ) 

(iRF ) .025 •551 

{ -JDR ) .014 .539 

(CHI) 2.032 30.078 

(DSK ) .356 13.853 

(HGL ) .590 8.708 

{EKM ) .293 30.641 

{KEY ) .015 . 26 2 

.071 16.887 

.023 

.02 6 

.01 8 

.035 

.024 

045 

026 

068 

026 

06 8 

,010 

,057 

.083 42.844 

.167 38.219 

.089 54.559 

.060 28.522 

. 399 

.065 

.037 

5.300 

.929 

1 .539 

.764 

.039 

22.040 

38.500 

14.8u2 

38.913 

14.759 

104.577 

17.467 

6a3h 

6 a3i 

6 a 3 j 

6 a3k 

6a 4 

6 a4a 

6a4b 

6 a 4 c 

6u4ci 

6 a4e 

6 a 4 f 

6 a4g 

6a4h 

6 a4 i 

6 a 4 j 

6 a4k 

6a 5 

6 a5a 

6 a5b 

6 a5 c 

6a5<t 

6 a5 e 

6a5f 

6 a5 g 

6a5h 

2 



DEC 2 3-29 , 1973: A WEEK IN REVIEW 

BAii 1 1—FEB—74 15: 10 21 855 

{acw ) 1.589 30.993 .051 4.145 19.505 

(JEW) .951 12.595 .076 2.481 13,244 

TOTAL 5.865 128.220 .046 15.299 

( PSQ ) 

(JJL) -

(BAH) .448 12.326 .036 1.169 27.513 

(HEJ ) 1.257 127.087 .010 3.279 101.103 

(KIR) 1.386 38.865 .036 3.615 28.041 

TOTAL 3.091 178.278 .017 8.063 

(STU 

B AI R .122 

(OCE ) .6 26 

(SRL) .001 

(JCN) .949 

( DVN ) .494 

(PR) .022 

(RWW ) .0 65 

TOTAL 2.279 

(GROUP) TOTALS 

5.818 .021 

11.586 .054 

.281 .004 

16.624 .057 

11.393 .043 

1.105 .020 

7.835 .008 

54.642 .042 

.318 47.689 

1.633 18.508 

.003 281.000 

2.475 17.517 

1.289 23.063 

.057 50.227 

.170 120.538 

5.945 

aB i 

6a5 J 

6a5k 

6a51 

6a5m 

6a 6 

6 a6 a 

6 a 6 b 

6 a6 c 

6 a 66 

6 a6e 

6 a 6 f 

6 a6g 

6a 7 

6 a 7 a 

6 a 7 b 

6 a7 c 

6 a 7 d 

6 a7e 

6 a 7 f 

6 a 7 g 

6a7h 

6 a7 i 

6 a 7 J 

6a8 

3 



DEC 23-23, 1973: A WEEK IN REVIEW 
BAH 1 1—FEB—74 15:10 21855 

GROUP CPU HRS CON HPS CPU/CON % SYS 

{ doc ) 

( fac ) 

( nic ) 

( pro ) 

{ pso ) 

{ sta ) 

1.661 42.889 

6.474 90.665 

.153 6.328 

5.865 128.220 

3.091 178.278 

2.279 54.642 

(STATS ) 

HIGHEST CPU 
hrs 

X X X  

HIGHEST CON: X X X  
hrs 

HIGHEST CPU/CON: X X X  
C.000 

.039 

.071 

.024 

. 046 

.017 

.042 

4.332 

16.687 

.399 

15.299 

8. 063 

5.945 

TGTAL 19.523 501.022 .039 50.925 

hrs LOWEST CPU: 

hrs LOWEST CON J 

xxx 

xxx 

IGHEST CON/CPU:1: xxx 

CPU HRS CON HRS CPU/CON % SYS CON/CPU:1 

( NET ) 

tot\L 

TOP FIVE 

6.018 276.999 .022 15.697 46.028 

6 a8 a 

6 a 8b 

6 a8c 

6a8d 

6aSe 

6a8f 

6a8g 

6aSh 

6a8 i 

6 a 8»j 

6 aRk 

6a9 

6a9a 

6 a 9b 

6 a 9c 

6 a9 ct 

6 b 

6c 

6c 1 

6c 2 

6c3 

6c4 

6c 5 

4 



JEC 23—29f 1973: A WEEK IN REVIEW 
BAH 11 —FEB—74 15:10 21 855 

CCA .667 10.571 .063 1.740 15.849 

UCL4-NMC .573 22.549 .025 1.495 39.353 

PURDUE .563 19.438 .029 1.469 34.526 

UK-ICS .513 21.171 .024 1.338 41.269 

GUEST .507 22.781 .022 1.322 44,933 

TOTAL 2.823 96.510 ,029 7.364 

[ SYS ) 

SYSTEM 6.425 231.909 .028 16.759 35.714 

BACKGROUND .964 58.341 .017 2.514 o0.520 

PRINTER 5.803 77,629 .075 15.136 13,377 

TOTAL 15.795 367.879 .043 41.199 

( WO R ) 

ENERGY .160 10.103 .016 .417 63.144 

GILBERT -

JIMS .011 .872 .013 .029 79.273 

MARTINEZ .004 .173 .023 ,010 43.250 

MAR RAH -

TOTAL .175 11.148 .016 .456 

1 COX ) 

6 c 6 

6c7 

6c 8 

6c 9 

6c 1 0 

6c 1 1 

6c 12 

6c 13 

6 d. 

6d 1 

6ci2 

6dt3 

6cl4 

6rt5 

6 e 

6e 1 

6e2 

6e 3 

6e4 

6e5 

6e6 

6e7 

6e8 

6e9 

6f 

5 



DEC 23—29 f 1873: A WEEK IN REVIEW 

HAH 11 — FEB—7 4 15:10 21855 

6f 1 

DEUISCH .089 1.737 .051 .232 19.517 6f2 

(CM3 1GESCHKE 613 

<JGM )MITCHELL - " 

SATTERTHWAITE .026 .819 .032 .068 31.500 615 

SWEET .046 .516 .089 .120 11.217 6f6 

617 

TOTAL .161 3.072 .052 .420 618 

619 

[ RAD ) 63 

6gl 

NAME CPU HRS CON HRS CPU/CON % SYS CON/CPU:1 6@2 

6g3 

BERGS .004 .059 .068 .010 14.750 6@4 

CARRIES .003 .048 .062 .008 16.000 6@S 

CAVAN .249 11.121 .022 .649 44.663 6@6 

KEN N E .114 4.254 .027 .297 37.316 6 @7 

LAWfiE .034 2.193 .016 .089 64.500 6g8 

P AN A 8 . 158 6.602 .024 .412 41.785 6gS 

STONE .206 7.806 .026 .537 37.893 6@tQ 

TMAYE .019 1.439 .013 .050 75.737 6gll 

TOMAI .011 .329 .033 .029 29.909 6@12 

WINGE I ELD .018 .614 .029 .047 34.111 6gl3 

6 g 14 

TOTAL .816 34.465 .024 2.128 6@15 

6 
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7 
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DEC 2 1-29, 1S73: A WEEK IN REVIEW 

{ J 21855 ) 11—FEB—74 15:10; Title: Author! s ): Beauregard A. 
Barde man/BM« Distribution: / W AK; Sub-Collections: SKI—ARC WAR; Clerk: 
dAH; 



DEC 30, 19 7 J - J A N  6, 1974 
BAH 11 —FEB—7 4 15: 15 21856 

4EEK.LY ANALYSIS REPORT: 

fEE£2 DEC JO, 1973 - JAN 6, 1974 <24 HOURS/DAY) 

TOTAL SYSTEM CPU: 39.957 

(ARC I CPU HkS CON HRS CPU/CON % SYS CON/CPU:! 

< DOC ) 

{JMB J -

CNDJki) .006 .436 .014 .015 72. 6b7 

CAT 5.512 10.851 .508 13.795 1.969 

OOCB - - -

DOCUM .089 2.931 .030 .223 32.933 

AUERBACH .006 .094 .064 .015 15.667 

TOTAL 5.613 14.312 .392 14.048 

( F AC ) 

( RA8 ) 

(MEH ) .226 

(JCPJ 1.527 

(JR ) .001 

(EKV) 

HRDWRE 

6.300 .036 

38.391 .040 

.126 .008 

. b66 27.8 76 

3.822 25.141 

.003 126.000 

2 

3 

4 

5 

6 

6 a 

6a 1 

6 a. 2 

6a2a 

6 a2b 

6a2c 

6 a2ci 

6a2e 

6a2f 

6a2& 

6 a2h 

6a2i 

6a3 

6 a 3 a 

6 a3b 

6a3c 

6 a3tf 

6a3e 

6 a3 f 



DEC JO, I J73 - JAN 6, 1974 
BAH 11—FEB—74 15:15 21856 

QPRATR 2.140 45.840 

TOTAL 3.894 90.657 

( NIC ) 

(JOC) .049 1.671 

(JJF) .041 1.151 

{ CBt? ) .004 .059 

(JDK) .027 .523 

( 4LK ) . 297 13.522 

(JBN) .056 1.781 

NET INFO 

NIC-WORK 

TOTAL .474 18.707 

( PRO ) 

( DI A ) -

( CFD ) 

(WRF ) .444 8.629 

(JDH) .392 17.679 

( Oil i ) 

( DSK ) 

(HGL) .490 

(EKM) .246 

1.421 20.734 

.521 14.869 

6. 486 

4.376 

047 

043 

.029 

.036 

.068 

.052 

.02 2 

.031 

025 

.051 

.022 

. 069 

.035 

.076 

.056 

5.356 

9.744 

21.421 

. 123 

.103 

.010 

.068 

.743 

. 140 

1 . 187 

t. 11 1 

.981 

3.556 

1 .304 

1.226 

• 616 

34.102 

28.073 

14.750 

19.370 

45.529 

31.804 

19.435 

45.099 

14.591 

28.539 

13.237 

17.789 

6 a3h 

6a3i 

6 a3 J 

6a4 

6 a4a 

6 a 4b 

6 a4 c 

6a4fl 

6a4e 

6 a 4 f 

6 a4g 

6 a 4 h 

6 a4 i 

6a4 j 

6 a4k 

6a 5 

6 a5a 

6a5L» 

6 a5c 

6 a5d 

6 a5 e 

feaSf 

6a5g 

6 a 5 h 

2 



DEC 30, 1373 - JAN 6, 1974 
BAH t1—FEB—74 15:15 21856 

(KEY) 1.041 

(DC W) .525 

NETPROG .002 

(JEW) .315 

TOTAL 

( PSO ) 

( JML ) 

( 9AH ) 

( ME J ) 

( K1 R ) 

TOTAL 

( ST A ) 

( JHB ) 

( DCE ) 

( 3RL ) 

( JCN ) 

( OVN ) 

( PR ) 

( RWW ) 

TOTAL 

.043 

. 1 55 

. 39 1 

1.418 

16.654 

13.929 

. 072 

6 . 432 

5.397 109.860 

. 130 

.442 

1.207 

.374 

.058 

• 166 

3. 127 

4. 896 

23.272 

45.378 

2.007 76.673 

4. 098 

12.401 

15.461 

10.056 

2. 056 

5.754 

.063 

.038 

.028 

. 049 

. 014 

.032 

.017 

. 031 

.026 

2.377 49.826 

. 032 

.036 

.078 

.037 

.028 

.029 

.048 

2. 6 05 

1.314 

.005 

.788 

.049 13.506 

. 108 

.388 

.979 

3 .549 

5. 024 

.325 

1 . 106 

3.021 

.936 

. 145 

.41 5 

5.948 

15.998 

26.531 

36.000 

20.419 

72.721 

31.587 

59.519 

32.001 

31.523 

28.057 

12.809 

26.888 

35.448 

34.663 

6 a5 i 

6a5J 

6u5k 

6a51 

6 a 5 m 

6aSn 

6a5o 

6a6 

6 a6 a 

6a6l> 

6 a6c 

6a6ci 

6 a6 e 

6a6f 

6a6g; 

6a7 

6a7 a 

6a7b 

6 a7c 

6 a 7 ct 

6 a 7 e 

6a7 f 

6 a7 g 

6a7h 

6 a7 i 

3 
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BAH I 1 —FEB—74 15:15 21856 
DEC JO, I )73 - JAN 6, 1974 • 

6a7 j 

(GROUP) TOTALS 6a. 8 

GROUP CPU MRS CON HRS CPU/CON % sys 6 a8a 

6a8b 

(DOC) 5,613 14.312 .392 14.048 6 a8 c 

(FAC ) 3,894 90.657 .043 9.744 6a8d 

(NIC) .474 18.707 .025 1.187 6a8e 

(PRO) 5.397 109.860 .049 13.506 6a8f 

(PSO) 2,007 76.673 .026 5.024 6a8g 

(ST A ) 2.377 49.826 .048 5.948 6 a8h 

6a8i 

# TOTAL 19.762 360.035 .055 49.457 6a8 J 

6 a8k 

( STA13 ) 6a9 

HIGHEST CPU: JCP 1,527 hrs lowest CPU: JR .001 
hps 6 a9a 

HIGHEST con: KIR 45.378 hrs lowest CON: CBG .059 
hrs 6u9fo 

HIGHEST CPU/CON: JCN .078 highest CON/CPU: 1: JR 126.000 6 a9c 

6a9d 

CPU HRS CON HRS CPU/CCN % SYS con/cpu:1 6b 

( NET ) 6c 

6c 1 

TOTAL 7.981 325.761 .024 19.974 40.817 6c2 

6c3 

• TOP FIVE oc4 

4 



DSC 30, 19 73 - JAN 6, 1 974 
BAH 11—FEB—74 15:15 21856 

CCA 

CASH— 10 

GUEST 

MITRE-TIP 

NSRDC 

TOTAL 

( SYS ) 

SYSTEM 

SYSTEM 

SYSTEM 

BACKGROUND 

PMI MTER 

TOTAL 

( IO« ) 

ENERGY 

GILEERT 

j i a a 

MARTINEZ 

MAR.» AH 

1.157 37.022 

.811 29.447 

.662 25.927 

.629 22.569 

.537 19.311 

. 181 

. 002 

.033 

. 006 

3.796 134.276 

1.065 85.915 

.904 139.073 

6.021 309.493 

.917 85.897 

3.534 85.902 

10.472 481.292 

11.438 

.307 

1. 452 

.354 

.031 

.028 

. 02b 

.028 

. 028 

. 028 

.012 

. 007 

.048 

.011 

.041 

.016 

.007 

. 023 

.017 

2.896 

2.0 30 

1 .657 

1 .574 

1 .344 

41.276 

2.295 

8.845 

.022 26.200 

. 083 

.015 

31•998 

36.309 

39. 165 

35.881 

35.961 

2.66 5 80.671 

2.262 153.842 

20.855 

93.672 

24,307 

45.455 

.453 63.193 

.005 153.500 

44.000 

59.000 

6c5 

6c6 

6c7 

6 c 8 

6c9 

6c 1 0 

6c 1 1 

6c 1 2 

6c 13 

6dt 

6dl 

6d2 

6d3 

6 <14 

6d5 

6d6 

6d7 

6e 

6e 1 

6e2 

6e3 

6e4 

6«5 

6e6 

6e7 

5 
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BAH 11—FEB—74 15:15 21856 

• DSC JO, IJ 73 - JAN 6, 1974 
TOTAL .222 13.551 .016 • 556 6e8 

6e9 

I XOX ) 6 f 

61 I 

(LPJ )DPUTSCH .043 .544 .079 .108 12.651 612 

( C'4 J )GESCHKE .004 . 071 • 056 .010 17.750 613 

(JG 4 )MITCHELL .005 .085 . 059 .013 17.000 614 

( IHP )P AXTON - - - - 615 

( Eli3 JSAT-WTE - - - - - 616 

( RE 3 )3WEET . 005 . 081 .062 .013 16.200 617 

6 f 8 

• TOTAL .057 . 781 .073 . 144 619 • 
( RAD ) 

6110 

6& 

6g 1 

NAME CPU HPS CON 11RS CPU/CON % SYS CON/CPU:l DIP 6^2 

6g3 

CAE Ri.HR •029 1 .348 .022 .073 46.483 6g4 

CAVAN *122 5.794 .021 .3 05 47.492 6g5 

DAU Jd TRY .034 1.732 . 020 .085 50.941 6g6 

I HORN .048 i • 530 .031 .120 31.875 6^7 

&ENME .181 6.322 . 029 .453 34.928 6©8 

LAFJRGE .012 • 660 .018 .030 55.000 6g9 

LAW R S .018 1 • 665 .011 .045 92.500 6gl0 

• L1UZZ1 .009 .879 .010 

6 

.023 97.667 6gl 1 



DEC 30, 1073 - JAN 6, 1974 
BAH 11—FEB—74 15:15 21856 

MCNA A . 029 J.277 .009 .073 113.000 6gl2 

P  A N .  2 7 8  1 1 . 2 1 1  . 0 2 5  . 6 9 6  4 0 . 3 2 7  6  g  1 3  

8ZBPK .021 .892 .024 .053 42.476 6gl4 

STONE .469 20.099 .023 1.174 42.855 6 g 15 

THAfE .024 .850 .028 .060 35.417 6gl6 

TOMAI .019 .738 .026 .048 38.842 6,gl7 

WINJFI ELD .003 .056 .054 .008 18.667 6gl8 

— 6gl9 

TOTAL 1.296 57.053 .023 3.246 6g20 

(PET CENT TOTAL DISK CAPACITY) 6g2l 

6g22 

7 

7 



3BC 30, 1973 - JAN 6, 1974 
BAH 11 —FEB— 7 4 15: 15 21856 

(J21S56) 1 I—FEB-74 15:15; Title: AuthoHs ): Beauregard A. 
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Obsdletea Dec 30, 1973 - Jars 6, 1974 Report 



BAH 11—FEB—74 15:20 21857 
DEC 30, 1313 - JAN 5, 1074 

IEEKLY ANALYSIS REPORT: 1 

2 

#BEK: DEC 30, 1973 - JAN 5, 1074 <24 HOURS/DAY ) 3 

4 

IOTA.L SYSTEM CPU: 39.057 5 

6 

(ARC) CPU HRS CON HPS CPU/CON % SYS CON/CPU:1 6a 

6a 1 

( DOC ) 6a2 

(JMB) - - 6a2a 

{ NDM ) .006 . 436 .014 .015 72,667 6a2b 

CAT 5.512 10.851 .508 13.795 1.969 6a2c 

DOCB - — - - ~ 6a2d 

OOCUM ,089 2.931 .030 .223 32.933 6a2e 

AUEREACH .006 .094 .064 .015 15.667 6a2f 

TOTAL 5.613 14.312 .392 14.048 6a2h 

6a2i 

< F AC ) 6a3 

< RAB ) - 6a3a 

( 4EH ) .226 6.300 .036 .566 27.876 6a3h 

(JCP) 1.527 38.391 .040 3.822 25.141 6a3c 

{ JR ) .001 . 126 .008 .003 126.000 6a3d 

{ EKV > - - 6a3e 

HRDWSE - ~ 6a3f 

1 



DEC 3a, 19 73 - JAN 5, 1974 
BAH 11-FEB-74 15:20 21857 

OPRAT R 2.140 45.84 0 

TOTAL 3.854 90.657 

( NIC ) 

{ J D C )  .049 1.671 

(EJF) .041 1.151 

(COG) .004 .059 

( 4DK ) . 0 27 . 523 

( 4LK ) .297 13.522 

(JBN) •OSb 1.781 

NETINFO 

NIC-WORK 

TOTAL 

( PRO ) 

<01 A) 

( CF D ) 

{ IRF ) .444 8.629 

(JDH) .392 17.679 

(CMI ) 1.421 20.734 

( OSK ) .521 14.869 

( HGL ) .490 6.486 

(EKM ) .246 4.376 

.474 18.707 

047 

043 

.029 

.036 

.068 

• 052 

.022 

.031 

.025 

. 051 

.022 

. 069 

.035 

.076 

• 056 

5.356 

9.744 

21.421 

. 123 

. 103 

. 010 

.06 8 

.743 

. 140 

1. 157 

1.111 

.981 

3.556 

1.304 

J .226 

• 6 1 6 

34.102 

28.073 

14.750 

19.370 

45.529 

31.804 

19.435 

45.099 

14.591 

28.539 

13.237 

17.789 

6 a3^ 

6 a 3 h 

6 a3 i 

6a3 J 

6a4 

od4a 

6 a4 b 

6a4c 

6a4ct 

6 a 4 e 

6 a4 f 

6a4f->> 

6 a4 h 

6a4 i 

6 a4 J 

6a4k 

6aS 

6a5a 

6 a5fo 

6 a5c 

6 a5ci 

6a5e 

6 a5 f 

6a5^ 

6a5h 

2 
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( KEV ) 

( DC W ) 

NETPROG 

{ JEW ) 

TOTAL 

( PSO ) 

( JAL ) 

( B A H )  

( ;AE J ) 

( KIR ) 

TOTAL 

( ST A ) 

{ JHB ) 

( DCE ) 

< 3RL ) 

( JCN ) 

C DVN ) 

{ PR ) 

{ RWW ) 

TOTAL 

1.041 16.654 

.525 13.929 

.002 

.315 

.043 

. 155 

. 130 

.442 

1.207 

• 166 

.072 

6. 432 

5.397 109.860 

3. 127 

4. 896 

.391 23.272 

1.418 45.378 

2.007 76.673 

4. 098 

12.401 

15.461 

.374 10.056 

.058 2.056 

5.754 

.063 

.038 

.028 

.049 

.014 

.032 

.017 

.031 

.026 

2.377 49.826 

.032 

.036 

.078 

.037 

.028 

.029 

.048 

2. 605 

1.314 

.005 

.788 

.049 13.506 

. 108 

. 388 

.979 

3.S49 

5.024 

.325 

1 . 106 

3.021 

.936 

. 145 

.415 

5.94 8 

15.99 8 

26.531 

36.000 

20.419 

72.721 

31.587 

59.519 

32.001 

31.523 

28.057 

12.809 

26.888 

35.448 

34.663 

6 a.5 i 

6 a5 J 

6a5k 

6 a51 

6a5m 

6 a5 n 

6a5o 

6a6 

6 a6a 

6 a6 b 

6a6c 

6 a6d 

6a6e 

6 a6 T 

6a6g 

6a7 

6a7a 

6a7b 

6a7 c 

6 a7 d 

6a7e 

6a7f 

6a7g 

6 a7 h 

6 a71 

3 
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(GROUP) TOTALS 

G ROUP CPU HRS CON HRS CPU/CON % SYS 

{ OOC ) 

( FAC ) 

(NIC) 

( PRO ) 

{ PSO ) 

{ ST A ) 

5.613 14.312 

3.894 90.657 

.474 18.707 

5.397 109.860 

2.007 76.673 

2.377 49.826 

.392 

.043 

.025 

.049 

.026 

. 048 

14.048 

9.744 

1 . 187 

13.506 

5.024 

5.948 

TOTAL 19,762 360.035 .055 49.457 

( STATS ) 

HIGHEST CPU: JCP 1.527 hrs 
hps 

HIGHEST CON: KIR 45.378 hrs 
hrs 

HIGHEST CPU/CON: JCN .078 

lowest cpus 

lowest con: 

JR .001 

CBG .059 

highest CON/CPU:1: JR 126.000 

cpu hrs con mrs cpu/con sys con/cpu:1 

( 4 e r ) 

TOTAL 

TOP FIVE 

7.981 325.761 .024 19.974 40.817 

6a7 J 

6 a8 

6a8a 

6 a 86 

6 a8c 

6 a 8 d 

6 a8c 

6a8 £ 

6 a8g 

6a 8h 

6 a 81 

6a8 J 

6 a8k 

6a9 

6 a. 9a 

6a96 

6 a9 c 

6a9tl 

66 

6c 

6c 1 

6c2 

6c3 

6c 4 

4 
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6c5 

CCA 1.157 37.022 .031 2.896 31.998 6c6 

CASE—10 .fell 29.447 .028 2.030 36.309 6c7 

GUEST .662 25.927 .026 1.657 39.165 6c8 

MlTEE—TIP .629 22.569 .028 1.574 35.881 6c9 

NSRDC .537 19.311 .028 1.344 35.961 6cl0 

6 c 1 1 

TOTAL 3.796 134.276 .028 - 6c 12 

6 c 13 

{ SYS) 6d 

SYSTEM 1.065 85.915 .012 2.665 80.671 6dl 

SYSTEM .904 139.073 .007 2.262 153.842 6d2 

SYSTEM 6.021 309.493 .048 41.276 20.855 6d3 

BACKGROUND .917 85.897 .031 2.295 93.672 6d4 

PRINTER 3.534 85.902 .041 8.845 24.307 6d5 

— — —  —  6 d 6  

TOT4L 10.472 481.292 .022 26.200 45.455 6d7 

t WOR ) 6e 

6el 

ENE EGY .181 11.438 .016 .453 63.193 6e2 

GiLJEET .002 .307 .007 .005 153.500 6c3 

JIMB .033 1.452 .023 .083 44.000 6e4 

MARTINEZ .006 .354 .017 .015 59.000 be5 

MAE RAH - - - - - 6e 6 

6e7 

5 
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TO r \L .222 13.551 . 016 . 556 

{ XOX) 

(LPD 1DEUTSCH 

( CMJ JGESCHKE 

(JG4 ) MITCHELL 

( VHP )P AXTONT 

( EH3 ISAT-WTE 

( REM J3VfEET 

TOTAL 

I RAD ) 

. 043 

.00 4 

.005 

005 

057 

.544 

. 071 

. 085 

.  081 

.781 

N A MB CPU MRS CON HRS CPU/CON 

CARRIES .029 

CAVAtf .122 

DAUGHTSY .034 

IUO IN .048 

KEN Nfi .181 

LAFJSGE .012 

LAVS8 .018 

LiUZZI .009 

1.348 

5.794 

1 . 732 

1.530 

6 . 322 

• 660 

I • 665 

.879 

.022 

.021 

.  020 

.031 

. 029 

.018 

. 0 1  1  

.010 

. 079 

. 056 

. 059 

.06 2 

. 073 

.073 

.305 

.085 

.120 

.453 

.030 

.045 

.023 

. 108 

.010 

.013 

.013 

. 144 

12.651 

17.750 

17.000 

16.200 

SYS CON/CPU:l D LR 

46.483 

47.482 

50.941 

31 .875 

34.928 

55.000 

92.500 

97.667 

6e8 

6e9 

6 f 

611 

612 

613 

614 

6f 5 

616 

617 

618 

619 

6110 

6g 

6gl 

6g2 

6g3 

6g4 

6g5 

6g6 

6g7 

6g8 

6&9 

6 g 10 

6gll 

6 
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MCNAtt .029 3.277 .009 .073 113.000 6gl2 

PANAE .278 11.211 .025 .696 40.327 6gl3 

UZBPK .021 .892 .024 .053 42.476 6gl4 

STONE .469 20.099 .023 1.174 42.855 6gl5 

THAYS .024 .850 .028 .060 35.417 6?16 

TOi4 AI .019 .738 .026 .048 38.842 6&17 

tflNOFlELD .003 .056 .054 .008 18.667 6gl8 

6 g 19 

TOTAL 1.296 57.053 .023 3.246 6g20 

( PEat CENT TOTAL DISK CAPACITY ) 6g21 

6g22 

7 

7 
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