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Letter from the Editor

This issue of Database Engineering has as its theme "Automated Office
Systems." Six papers from universities, research labs, and development
labs are included. In line with the diversity of the research field, the
papers cover several diverse topics.

The first paper starts the issue by discussing some issues in office
automation and presenting a prototype office information system Office by
example (OBE). The next two papers present overviews of the architecture
of commercially available office information systems - Xerox's Star and
VisiCorp's VisiOn system. Both systems are intended to run on personal
workstations possibly connected to a local area network and/or a central
computer. Star represents one of the first commercially available
integrated office systems based on a personal workstation architecture.
VisiOn represents a more recent effort aimed at providing a hardware
independent office system. Haskin's paper discusses document processing
in an automated office based on a prototype multi-processor office
workstation. The paper by Hogg et al. outlines a different approach to
electronic mail where the mail has some intelligence of its own built in.
The final paper presents an approach to supporting office work using
techniques from artificial intelligence. It leads into the next issue of

Database Engineering which will be on the theme of "Expert Systems and
Database Systems."

A fact that will strike the reader immediately upon reading the papers on
commercial office systems is the limited use of database technology.
Perhaps this points to the inadequacy of current database systems for
handling the diverse types of data and applications found in offices. The
prototype office systems described by Zloof and Haskin incorporate
database technology as an integral part of the office system. One can
expect to see a greater emphasis on office database research and
development in coming years.

I would like to take this opportunity to again thank the authors who
contributed to this issue. I have enjoyed working with them and learning
about their research and development efforts in automated office systems.

I hope that the reader will find this issue both informative and
stimulating.

Fred Lochovsky

September, 1983
San Jose, Calif.



Letter from the Chief-Editor

It is a pleasure to announce that Fred Lochovsky has agreed to serve as an Asso-
ciate Editor of Database Engineering. Presently, Fred is at IBM San Jose
Research on a year's leave from the University of Toronto.

Fred has a diverse background in database and office systems. He has
co-authored two books with Dennis Tsichritzis, Database Management Systems and
Data Models. He has served on program committees for SIGMOD, VLDB, SIGOA, SIGS-
MALL and Berkeley Workshop on Distributed Systems. Also, he has been an editor
of Information Syvstems for the past 3 years.

Fred is filling the position vacated by Alan Hevner. I would like to thank

Alan for his services as an Associate Editor for the past two years. He put

together the December 1982 issue on Distributed Database Systems, and provided

valuable input to the shaping of our editorial direction.

At the beginning of this year, I instituted an International Advisory Board and
invited Francois Bancilhon, Stefano Ceri, Daniel Menasce, and Yoshi Masunaga to
serve one year on the board. I am hopeful that these international advisors
will help us keep abreast of database activities outside of North America.

During the past two years, Database Engineering has changed from a newsletter
into a theme-driven, semi-magazine of invited papers. In recognition of this
achievement, IEEE Computer Society bound together Database Engineering issues
from December 1981 through December 1982 and published it as Database Engineer-
ing, Volume 1 this past June.

I would like to acknowledge the following people for their contributions to
Database Engineering during the past two years. My first and biggest thanks go
to the Associate Editors, Don Batory, Alan Hevner, Randy Katz, Dave Reiner, Dan
Ries, and Fred Lochovsky. Without their enthusiastic and dedicated editing of
the 1982 and 1983 issues, Database Engineering would have folded shortly after I
agreed to become its Editor-in-Chief.

I am grateful to Profs. Michael Stonebraker and Gio Wiederhold for their
papers and encouragement. I believe that their support provided a measure of
stature and credibility to Database Engineering, particularly during its form-
ative infancy.

I also wish to extend my thanks to Profs. Jane Liu and Bruce Berra, the past
and present chairperson, respectively, of ithe TC on Database Engineering; they
have always given me their full support and cooperation.

Our publication schedule for the near future is as follows. I will edit an issue
on Expert Systems and Database Systems for December 83. Don Batory, who has
moved to University of Texas at Austin; -will open 1984 with an issue on Statis-
tical Databases. Don has been working closely with Dr. John McCarthy of Law-
rence Berkeley Laboratory, chairman of the 2nd Workshop on Statistical Database
Management, to put the issue together. Randy Katz, who is now at UC Berkeley,
will follow with an issue on Engineering Design Databases.

(o



My final comments pertain to those who wish to join our TC or those who wish to
have announcements for conferences included in Database Engineering. All
requests to join the TC should be sent to the Computer Society office in Silver
Spring, Maryland or to Dr. Wing-Kai Cheng of Rolm Corporation, mailstop 553,
4900 01ld Ironside Road, Santa Clara, Calif. 95050. I will not handle such
requests.

If space permits, I will ask IEEE to include conference announcements and
calls for papers, under the following conditions. First, the announcements must
be given to me in camera-ready form. I will not provide secretarial services to
prepare camera-ready announcements. Second, the conferences must be relevant to
Database Engineering. Third, when space is limited, I will give higher priority
to conferences sponsored by IEEE.

Won Kim

September, 1983
San Jose, Calif.



CLARIFYING SOME ISSUES IN OFFICE AUTOMATION

Moshe M. Zloof
IBM Thomas J. Watson Research Center
Yorktown Heights, New York 10598

ABSTRACT: In this short paper we first try to discuss and clarify some of
the issues in office automation, such as: What is office automation; why do
we need it; will it increase productivity; its potential drawbacks, etc. We
end with a short overview of the IBM OBE language as an example of a system
that unifies many office functions in one single style.

I. OFFICE AUTOMATION ISSUES

USERS OF OFFICE SYSTEMS

office occupants.

People usually have various mental images of office occupants. To some,
offices are occupied by high-level executives with an army of secretaries and
assistants; to others, offices are occupied by clerks who do such mundane
tasks as filling out invoice forms; to others,- offices are occupied by
secretaries whose major task is to create, file and retrieve documents. In
this paper we will take a wider view and consider the entire spectrum of
white collar workers as occupants of offices. As a result, it becomes clear
that "office automation" started a long time ago, when establishments bought
their first computer and started automating (programming) such tasks
(applications) as payroll, order entry, accounting, etc. By doing so, the
clerks were freed from the slow and repetitive work they were performing
manually. The speed and the lower margin in error increased the productivity
of the establishment as a whole. In most cases, the clerks were retrained
for higher-level jobs that required more depth and responsibility.

As computers became more powerful and as the data processing department in
such establishments became more sophisticated, systems and applications
analysts continued to identify office tasks (applications) that could be
computerized, moving them from the individual offices or departments to the
centralized data processing department.

WHY DO WE NEED OFFICE AUTOMATION?

What will remain in the offices, therefore, are: 1. Tasks that are ad hoc and
not repetitive. 2. Tasks that even in today's technology are not very well
understood, for example, how can one formally write an algorithm by which an
executive arrives at a decision to enter a new business venture? 3. Word
processing tasks such as composing, editing, and distributing documents,
etc. It is clear such tasks cannot be computerized by the central data
processing unit, but the productivity of the people who perform these jobs
can be enhanced, and this is what is popularly referred to as "office
automation." Since the type of 'automation' is individual to every office
and since it is a relatively new area for computers, there is much
controversy in the area.



WHY DO WE NEED INCREASED OFFICE PRODUCTIVITY AND HOW DO WE MEASURE IT?

We need to increase office productivity primarily because of competition.
Due to international trade and to national competition, company profits are
becoming very marginal, thus any factor that increases this margin should be
welcomed. The problem of course is how to measure office productivity.
While it was relatively easy to calculate the savings in 'hard' dollars when
a clerical task was programmed in its entirety, it is not at all easy to
calculate the savings when high-level managers make better decisions because
computerized data were accessible to them. Such savings are sometimes called
'soft' dollar savings, that is to say, one cannot calculate it but there is a

.'gut' feeling that money was saved, thereby increasing the productivity of

the establishment. Exactly because of lack of proper measurement tools,
high-level executives in many companies do not consider office automation a
hot issue to address, (in contrast, for example, to the urgency of automating
a production line).

POTENTIAL DRAWBACKS OF AUTOMATION

Another reason for some skepticism and fear on the part of the management
about office automation, and justifiably so, is the possibility of loss of
privacy, loss of control, or the necessity to do things differently from
the way they were done before automation. The designers of office systems,
therefore, must attempt as much as possible (at least at the beginning) to
provide the office user the same mental image as the image of a manual
system. Furthermore, privacy should be honored and kept at least to the
degree it was kept in a manual system. As an example, let us look at the
process of sending mail. In a manual system you distribute mail through the
post office or through the in-house mail distribution system. The sender has
the option to send the mail either in a regular or in a registered fashion,
i.e., he/she is formally notified that the mail was received. But the sender
has no way of knowing whether the receiver actually opened the envelope and
read the mail. In many electronic mail systems, on the other hand, the
sender can be notified not only upon the receipt of the mail but also whether
the receiver actually "opened" and read the mail. That is to my mind an
infringement on the privacy of the receiver and such practice should be
avoided.

STRUCTURED VERSUS NON-STRUCTURED APPLICATIONS

It has been almost a tradition to divide the range of business applications
into '"structured" and "non-structured", classifying the structured as
belonging to the central data processing department while the non-structured
belongs to the office. What we are witnessing lately is that executives and
managers are not satisfied anymore with getting weekly or monthly reports
from the Data Processing Department, but rather they want to access and query
the central data base themselves. In other words, what is needed is
non-structured interfaces on top of structured DP applications. As this
trend continues, some of the structured applications will be programmed
entirely by office workers, pretty much the same way it used to be done
before computer automation.



The crisp separation between structured and non-structured applications are,
therefore, disappearing and as more flexibility is needed in the

applications, one may state that 'the structured of today 1is the
non-structured of tomorrow'.

ARE THE HARDWARE AND SOFTWARE TECHNOLOGY AVAILABLE AND REASONABLY PRICED?

Many researchers claim, and justifiably so, that from a technological
viewpoint we are ready for the challenge of office automation, and no major
breakthroughs need be achieved. Rather what office automation requires is
the synthesis of various advanced technologies which up to a couple of years
ago were either not developed or too costly for a single person to afford in
an office environment. It is primarily because of the recent availability of
these technologies that office automation has become such a hot issue.

Let us now list some of the technological advances in hardware and software
that may participate as components to form an automated office system.

In Hardware

o Inexpensive high resolution terminals
o Inexpensive stand-alone quite high resolution printers
o Powerful, small, noiseless, and reasonably priced local
minis--the popularity of the personal computers is
just one example of such a trend
o Inexpensive storage devices
o Networks to communicate with host computers

In Software

Easy to use small operating systems

Small self-contained data base management systems
Easy to use word processors

Advances in speech storage synthesis and recognition
High level user-oriented languages for users to

set up their applications

O 0 00O

Most of the above technologies are here and available now. Still, the
remaining major challenging issue, to our mind, is that of the human
interface to an automated system and its psychological effect on the office
worker. Let us now briefly discuss these issues.

PASSIVE VERSUS ACTIVE USERS

Traditionally, application programs were written and debugged by
professional programmers who ran them mostly in a batch mode. As the use of
computers became more interactive and moved into the hands of nonprogrammer
professionals, referred to sometimes as 'end users,' system builders have
been constantly trying to simplify the interaction between the computer and
the user.

One approach is the very well-known approach of 'Menu Selections', i.e., the
programmers preprogram the application and provide the end user with a menu



interface, the selection of which will execute the appropriate modules of the
underlying programs. The advantage of such an approach is that the user is
required to have minimal knowledge about the system except making the
appropriate menu selections. The disadvantage of course is that the user is
limited to only those applications and consequently selections offered by the
menus. In this case the user is 'passive', that is to say, he is driven by
the system and has no control over it.

A different, more challenging approach is allowing the user to become
'active', i.e., he/she will 'program' his/her application directly with a
high-level easy to use language that requires very little training to master.

THE DOMAIN OF FUNCTIONS

A key issue in developing such a language is the domain of facilities it can
cover. It is relatively easy to devise a simple and consistent language to
do basic operations, such as storage and retrieval of documents. However, it
is much more difficult to devise such a language to cover a wide domain of
functions, e.g., storing and retrieving documents, storing and retrieving
records in data bases, editing and formatting text, distributing documents to
varjous users, creating reports, etc.

What normally happens is that system designers start with a specific set of
operations, and they design and implement a consistent interface to provide
functions for these operations. But later, as the application expands and
more functions are added, if they are not in the initial design, it is very
likely that the "easy-to-use" aspect will be lost. Also, if the system is to
interface with another system to enhance its capabilities, it will be
difficult to maintain the original unified interface. (Imagine, for example,
using the letters U and D in one system, which stands for UP and DOWN, while
in another system, for UPDATE and DELETE.) System designers must therefore
not only design the initial set of functions but also anticipate the user
requirements that will follow after the system is in use for some time, which
is very difficult.

What we tried to do in our own research was to start from quite an extensive
and challenging set of functions and to design a consistent and simple
language for end users to learn and use, and that is how OBE came about.

II. SHORT OVERVIEW OF THE OBE LANGUAGE

OBE (Office By Example) (ZLO082) is an experimental system being developed
and used at the IBM Thomas J. Watson Research Center. Here we will give a
very short overview of the language as an example of a system that tries to
unify in a consistent manner different facilities used in the process of
automating an office, namely:

o Word Processing : The ability to create, edit and
format documents
o Data Processing : The ability to create, modify and

query local data bases with access to
centralized data bases. And computa-
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