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Knowledge processing is a new approach
to understanding open information systems—an
approach which is informed by the social sci-
ences (as opposed to ariificial intelligence and
cognitive seience, which have been principally
based on psychological and brain sciences). In
this talle, I will outline some of the discoveries
and methods in knowledge processing. I will
highlight topies that are ripe material for in-
trepid souls in search of adventure, fum, chal-
lenge, and a thesis.

In order to work on large scale tasks—such
as going to the moon, building the Golden Gate
bridge, or designing earthguake-proof buildings—
we need to build open-system, human/ecomputer
organizations that can conduct the information
processing that is essential to effective perfor-
manece. Just as organisations can accomplish
tasks that Individual hwmans cannot, we are
interested in designing computer systems that
can be scaled up to take on tasks of similar
scope and magnitude.

This talk presents an approach for devel-
oping orgamizational information systems that
can operate more effectively and intelligently
with human organizations. In this regard, we
will study organizational information systems—
namely, all of the information processing done
to coordinate all of an organization’s work—
with the exception of direct manipulation of
physical objects. (Our vision of an organization
includes humans, computers, and their interac-
tion.}

Conflict is a fundamental aspect of all
large-scale intelligent systems, and oceurs when-
ever different forces are pulling in different di-
rections. Clonflict is the direct and natural re-
sult of differing perspectives and commitments.

Commitments have been discussed by Wino-
grad and Flores in the context of Hermenuetics,
and by Richard Fikes in the context of contract
nets as developed by Heid Smith and Randy
Davis. In this paper we are particolarly comn-
cerned with erganizational conflict, ie., conflict
between specialited components of an organi-
gation. Negotiation of conflict can strengthen
organizational effectiveness. An organizational
ideology that says “We are all in agreement
here" denies the existence of internal confliets.
Since such conflicts are demied, they cannot be
dealt with explicitly, and organizational perfor-
mance suffers,

As we shall see, conflict iz ubigquitous, in-
evitable, and must be dealt with in any com-
plex organization. In general, conflicting par-
ties must find ways of negotiating their differ-
ences in order to deal effectively with conflict.
In the course of negotintions, one parly often
will deliberately contradict statements made by
another party in order to sway organizational
behavior.

Consider a meeting between a representa-
tive of Marketing and a representetive of De-
velopment to negotiate whether the company
should distsibute ancthér company’s product or
manufacture its own, Each pariy ean present
material on its view of the issue, the commit-
ments that intersect the issue, and options for
dealing with the issue. It is important to un-
derstand that these preseniations are seldom
ready-made. Instead, each party to the nego-
tiation generates new material to fit the cir-
cumstances at hand. Contradictory statements
are often generated as a netural way of bring-
ing conflicting commitments to the attention of
other parties,
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Our goal is to construct a scientific and
engineering disciplihe that supports the de-
gign, construction, and mansgement of large-
scale, open-system, human/computer organiza-
tions. Our challenge iz to develop a knowl-
edge processing architecture that supports ro-
bustness in open system environments.

The robustness of an organizetion’s know-
hew 38 fundamental to its sbility to accomplish
a task in the face of “normal, everydey"” contin-
gencies. For example, the now-how of manu-
facturing integrated eirenit chips means that in
spite of various difficulties that arise during the
operation of & plant—defective materials, de-
layed shipments, employee illness, and o0 on—
the operators of the plant ¢an continue produe-
tion.

Since bhuman orgenizaiions have evolved
methods of dealing with indeterminecy and
conflict—and have made them into strengths
rather than weaknesses—adapiation of these
metheds can help ereate a foundation for ro-
bustness in a computer organization,

The rleul:_:-pment of o knowledge processing

architecture for the design of concurrent com- .

puter information systems would have two im-
portant potential payoffs,

First, a knowledge processing architecture
would have significant advantages in scalabil-
ity and robustness. By crealing a framework
for dealing with conflict, knowledge processing
makes human organisations both robust and
scaleable. This is practical evidence for believ-
ing we can achieve the same resulis for com-
puter crganizations. Since conflict is ubigui-
tious to organizational life, our computer sys-
tems must be able to use conflict—and the con-
tradictions that resuli—as a source of strength
rather than weakness.

Second, a knowledge processing architecture
will provide a better interface between the hu-
mane and the machines. If both organizations
work by the same kinds of prineiples, then peo-
ple will understand the computers more eas-
ily and intuitively—and the computers will also
have a compatible model of how decisions are
made in the human organization, Such compat-
ibility holds the promise of better interaction
between thern. We are currently exploring the
possibility of basing computer processes on hu-
man orgenizational prineiples.

HKnowledge processing also shows that more
formal modes of reasoning can be derived as a
natural progression from the needs of organiza-
tions in dealing with conflict. As the parties
to the conflict negotiate their differences, they
generate justifications fo support their position.
When these justifications are generalized and
decontexiualized by the parties so that they
can decide mechanically whether a given step is
in accordance with a rule, then they have devel-
oped a microtheory. Sioce these mierotheories
are decontextualized, they can be carried from
place o place and used to seek additional lever-
age in many different negotiations. Thus, mi-
crotheories and logical deduction can be seen as
a natural kind of specialived development that
often oecurs in the negotiation of conflict,

Negotiation of conflict Is a source of cre-
ativity and robustness. It allows an organiza-
tion to consider and explore its alternatives in
a way that takes other organizational commit-
ments into account.



