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Abstract

This thesis presents an investigation of developing a user-centred
formbase system. It is based on the previous developments in Office
Information Systems. It is technically related to Al Planning Systems and
Database Systems.

An Office System is an open system inside which the data, as well as the
operations upon the data can not be pre-defined exactly. In order to set up
a stable and flexible information system in such environments, the task
representation, activity representation and data representation must be
dynamically related to each other. This research concerns how to use Al
planning system concepts to develop a formbase system. There are three
crucial aspects: (a) how to represent an activity of information processing,
(b) how to represent and refer to the data in the forms, and (c) how to
construct the problem solving process for the task of information
processing. For reasons of flexibility and stability in the open
environment, it is important that a proper link between data
representation and activity representation is achieved.

This research has generated an Intelligent Form System. The contributions
are: (a) the development of a form pattern language and the formbase
which can represent and refer to the forms, (b) the identification of the
formbase activity schema which can represent the activity upon the forms,
and (c) the development of a problem solving process for the information
processing tasks of the forms. The research has also recognized that the
information processing activities upon forms are very different from the
activities which are automatically performed by the Humans.

Key Words: Office Information Systems; Al Planning Systems; Activity
Representation; Action Reasoning; Knowledge Representation; Office
Form Systems.
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Chapter 1.

Introduction

This thesis presents research which is in the area of Office Information
Systems. Technically, it relates to Artificial Intelligent Planning Systems,
Knowledge Representation, and Database Systems. Practically, it lays down a

foundation for developing form-oriented software.

The aim of the research is to improve the flexibility and stability of an
Information System inside which data as well as the procedures that
manipulate the data can not be pre-defined. The key issue of the aim is to
identify a mechanism so that dynamic task requirements can be fulfilled
based on partially well defined procedural knowledge and the situation. This
research is based on the earlier developments in Office Information System
such as OBE (Office-By-Example) [Zloof, M., 1982], SCOOP [Zisman, 1978],
ICN [Ellis, C., 1979], OMEGA [Barber, 1983], POISE [Croft & Lefkowitz, 1984],
POLYMER [Croft & Lefkowitz, 1988], OFM [Tsichritzis, D. C., 1982], SOS
[Bracchi, 1984] and OPAS [Lum, V.Y., 1982].

1.1 Rationale of Research

The development of an Office Information System is driven by the
requirements of functionality, flexibility and stability. These requirements
can be understood in three aspects: the data representation, the activity
representation, and the link between the activity representation and the data

representation.



The data representation should be independent from the functions that the
system supports, and insensible to the modification operations. It should

also be able to represent integrity rules upon the data [Gibbs, 1985].

The activity representation should provide a flexible and stable procedural
knowledge representation which can adapt to the changes in the dynamic
environments and support the tasks that users require. This means that the
modification operations upon procedural knowledge representations should
not influence the functionality of the system, and a new functional
requirement should not result in big changes of the structures of procedural
knowledge. In other words, the activity representation should achieve

certain independence from the functions that the system provides.

For the link between office data and office activities, there are two aspects:
On one hand the activity repfesentation should be able to access the data
they need in the database, on the other hand knowledge of the state that an
activity representation neelds should be provided by the information in the
database. The first aspect reflects the information processing features of the
system, the second aspect reflects the constraints that the background

situation of an office activity has for the information processing process.

If we review the history, for a simple data processing system, the functions that
the system should support are simple and can be formally defined. There is no
difference between tasks and activities. The requirements for flexibility and
stability are mainly at the database level. The cash point services that are
provided by banks are a typical example. The procedures that a cash point should
support are simple and limited - withdraw cash, check balance, list statements,
and so on. Since there are no temporal relationships or data communications

between these procedures/operations/tasks/activities, the structure that is



required to support them are simple and straightforward. Problem solving
processes are not involved. The stability and flexibility of the systems are required

only for the modification operations of the database system.

For an Office Information System, the situation is totally different. The data
as well as the functions that the system should support can not be formally
pre-defined. If we insisted on using traditional methods to model it, we can
do nothing more than identifying a large group of independent processes
and then supporting them. This is what the first generation of office system
models have done. OFFICETALK-ZERO [Ellis, C., 1979], for example, is an
integration of several sub-systems and only supports disconnected simple
operations. OBE [Zloof, 1982] is also in this category, the operations that OBE
can support are not more than database manipulations. This is far away
from our expectations for an Office Automation System, since its

functionality is too simple.

To improve the functionality of an office model, it is necessary to model the
functional and temporal interrelationships between office
procedures/activities. SCOOP [Zisman, 1978] and ICN [Ellis, C., 1979] were
early systems which modelled office procedures. The structures that they
used to support office functionality were no longer straightforward, instead
they used networks to represent the system functions. A systems task is
decomposed into sub-procedures which are represented as nodes inside the
network. This enables SCOOP and ICN to represent the temporal the
relationships as well as data communications between the sub-procedures.
However, the mechanism that both SCOOP and ICN used for supporting
office task is not semantically based, therefore the structure of the system is
not stable. This is because a node in the network is defined by identifying a

set of operations which can be connected with others through a distinct state



condition. This identifying process is more like a simple division of a
continuous procedure rather than a construction of a network from the
semantically distinct nodes. Thus the network structure is related to the
functions that the system supports. Therefore, the system only can support
the task requirements which are expected. Moreover, since both of them
have taken every minor detail of office procedures and office data, even
minor changes in office procedures and office data may cause big alteration
of the system structure, which is difficult to carry on since semantic reasons

are not used as the basis for system construction.

Therefore, the structures proposed by SCOOP and ICN have to be
abandoned, office procedures must be represented in a form that possesses
more semantic meanings. The strongest semantic factor in an office system
is therffice task. So office procedural knowledge representation should be
augmented by their goals [Barber, 1984]. In this way procedural knowledge
can be organised by a goal which the procedure wants to achieve. Since goals
are semantically more distinct, the knowledge encapsulated within them is
more stable. Moreover, after the augmentation of goals with an office
procedure representation, the functionality of an office information system
can be supported by a problem solving process dynamically. Therefore, the
flexibility and functionality of the system are determined by the ability of the
problem solver. This is obviously a natural structure for any intelligent
system. OMEGA [Barber, 1983], POISE [Croft & Lefkowitz, 1984] and
POLYMER [Croft & Lefkowitz, 1989] are efforts toward this direction in OIS
modellingresearch. They initially discussed the problems of sﬁpporting an
office information system task, such as how to represent and how to

coherently decompose a task.











































































































































































































































































































































































































































































































































































































































































