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Changes to the Editorial Staff

Since its revival in 1981, Database Engineering has
gained a reputation as a timely and carefully written pub-
lication, covering current research and development work
in the database area,. Won Kim has been an effective,
hard-working, and knowledgable editor, deserving much of
the credit for the success of DBE. As the new Editor-in-
Chief of DBE, I hope to continue these traditions.

One of the major strengths of DBE 1is its staff of
Associate Editors, active researchers all, who are respon-
sible for editing individual issues,. Don Batory, Randy
Katz, and Dan Ries, having made substantial contributions
as members of this staff, are now moving on., As a fellow
editor, I have appreciated their enthusiasm and breadth of
expertise,

Fred Lochovsky, who has already edited one issue on
office systems, will remain as an Associate Editor, and
will be joined by three newcomers: Haran Boral, C. Mohan,
and Yannis Vassiliou, I am looking forward to working
with all of them.

Gio Wiederhold will be the new Chairperson of the
Technical Committee on Database Engineering, replacing
Bruce Berra as coordinator of TC activities., One of Gio's
first projects is to increase the circulation of DBE.

Our tentative schedule of upcoming issues is:
12/84 (Reiner) Database Design Aids, Methods, Environments
3/85 (Boral) DBMS Performance
6/85 (Mohan) Concurrency Control and Recovery in DBMS's
9/85 (vassiliou) Natural Lanquages and Databases
12/85 (Lochovsky) Object Oriented Systems and DBMS's

Our orientation will continue to be towards engineer-
ing aspects of databases, rather than abstract theory.
Although submissions to DBE are not subject to a formal
review process, the editors generally read articles very
carefully, and work with the authors to achieve both clar-
ity and brevity.

&LL Zz/ /@aﬁ( )

David Reiner
Cambridge, Massachusetts
-September, 1984



Multimedia Data Management

Multimedia Data Management has the potential of providing
office workers with integrated access to text, voice, graph-
ics, picture and conventional data processing data. The
realization of this potential requires the integration of
multimedia technologies from the data storage levels such as
optical disks, through the indexing and accessing of that
stored data through convential database access methods, and
to the presentation of the multiple types of data through
advanced user interfaces. This issue presents five papers
which describe the integration and use of the various multi-
media technologies.

The first three papers describe the use of optical disks in
support of multimedia systems. The paper by Koji Izawa of
Toshiba in Japan presents an overview and some of the tech-
nical parameters of a commercially available document image
filing system that uses an optical disk. Izawa points out
that the extensive use of hand-written documents in Japan
motivated the early development of image systems. The next
paper by David Kramlich of CCA describes a spatial data man-
agement system that is being used on-board an aircraft
carrier. The system integrates positional database data
with various resolution map images stored on optical disks.
The third paper by Malcom Easton of IBM then describes some
of the research and implementation issues that must be
addressed in using optical disks for archival storage of
conventional text and database records. Specifically,
Easton discusses the problems of write error space manage-
ment.,

The last two papers describe more general multimedia sys-
tems. Forsdick, Thomas, Robertson and Travers of BBN pres-
ent experiences with the design and implementation of
multimedia document model. They comment extensively on some
of the wuser interface issues., The fifth paper by Stavros
Christodoulakis describes a multimedia system being imple-
mented at the University of Toronto. Christodoulakis
provides some insights on querying and content addressabil-
ity of a multimedia storage and presentation system.

DR s

Daniel R. Ries
Associat Editor



Document Image Filing System Utilizing Optical Disk Memories
Koji Izawa
Toshiba Research and Development Center

1 Komukai Toshiba-cho, Saiwai-ku, Kawasaki 210, Japan
Phone: 044-511-2111

Introduction

In recent years, the number of documents used in business
offices has increased greatly. Up to this time, microfilm sys-
tems have been used to save space and to manage the storage of
these documents. Although microfilm systems have an advantage
in regard to stability, they have some defects in the real time
operation. They require a developing process for storage and a
complicated mechanism for automatic retrieval. In addition,
due to their non-electrical magnetic representation, editing
or transmitting document images is not normally possible. Doc-
ument image files utilizing optical disk memories have been
developed to address these difficulties.

This paper first mentions application areas and their charac-
teristics for document image files. Next, an overview of a
document image filing system utilizing an optical disk memory
is presented.

Application Areas and Their Characteristics for Document Image
Files

Application areas for document image files can be divided into
two categories. One is where the number of documents is very
large, but where the types of documents are limited. Litera-
ture, patent journals or drawings fall into this category. 1In
these cases, the collection and classification of the docu-
ments are accomplished by a specific organization, working
under a consistent concept. Their classification hierarchy is
usually defined beforehand, and once it is defined, it seldom
needs to be altered. These files can be called "static files".
For mechanization of such files, a mass storage means becomes
of prime importance. Though storing these types of documents
can be carried out in batch operation, time for retrieval
should be short. Specialized languages for document retrieval
are required to handle the various retrieval requirements for
many and unspecified persons.



The other category includes business office files. 1In this
case, the number of documents is less than in the former, but
the kinds of documents and the ways to classify them are varied
according to the work accomplished by the office. Futhermore,
with an increase in business or office organization, the kinds
of necessary documents and their classfication will both
change gradually. The more active the office is, the faster
the change is. In this sense, these files can be called "dynam-
ic files". For mechanization of such files, the following
items are necessary.

1. Document images can be stored and referred to in real time.

2. Office workers themselves can make up their own classi-
fication hierarchy of documents.

3. The classification hierarchy can be grasped at a single
glance, and documents can be filed very easily matching
this classification.

4, The classification hierarchy can be altered very easily,
as business requirements change.

Thus, different functions are required for these different
types of document image files. Up to this time, microfilm sys-
tems have been used for the static files. For office auto-
mation, mechanization is needed for the dynamic files.

An Overview of a Document Image Filing System

Basic Technology: A document image filing system usually con-
sists of an image scanner, an image printer, an image display,
an optical disk memory and a system controller. As a disk medi-
um, a DRAW (direct read after write) type disk is used in many
systems. This medium is not erasable. However, this charac-
teristic is rather a merit from the evidence preservation view-
point. Additionally, though it is nonerasable, the large
amount of storage capacity makes it possible to appear erasa-
ble, by writing the renewal data into new areas.

We next describe an optical disk memory, image processing tech-
nigques and a document managing software system.

An Optical Disk Memory System: In an optical disk memory sys-
tem, high recording density has been realized by utilizing a
laser beam as a means of recording and retrieving. A laser




beam, focussed into a lum diameter high energy density point on
the disk through optics, makes a physical or an optical change
whose size is in micron order on a storage medium. In reading,
a lower power laser beam is irradiated on the disk. By sensing
the reflection, a change in the status on the recording medium
can be detected optically. A recorded pit size is usually 0.8
in width and lum in length. A track pitch is 1.6 - 2um. This
recording density is 10-100 times that for magnetic disks.
Total storage capacity is 10 -10 bits in a 12 inch-diameter
disk. Figure 1 shows an optical disk memory blockdiagram.

Image Processing Techniques When a letter size document is
scanned in 200 1lines per inch resolution, the image data
amounts to 4M bits in all. Therefore, after being compressed
by a factor of eight, image data is recorded into an optical
disk. Because this process must be carried out at high speed, a
special decoder/encoder circuit is needed.

Additionally, in the document image files, a document image
must be displayed fully and with high quality. However, dis-
playing a document with no manipulation needs a 2,400 scan
lines display. It is very expensive. Therefore, a document
image reducing technique with little quality degradation is
important. One is high gquality displaying technigue, involv-
ing resampling a birary document image into gray levels.

In addition, techniques regarding image magnification, rota-
tion, edition or multi-window displaying are also needed.

Software for Managing Documents: In ordinary information
retrieval systems, keyword based information management is
usual. However, in business office files, as already

described, it must be easy to make up the documents classifica-
tion hierarchy and to alter it as desired. Additionally, it is
desirable to preserve the usability of paper files, such as the
possibility of leafing through the pages or inserting a book-
marker somewhere. That 1is, it 1is important to install
man-machine interfaces appealing to human intuition.

Document Image Filing System Specifications: A document image
filing system utilizing an optical disk memory was placed on
the market in January of 1982 by Toshiba Corporation in Japan,
followed by Matsushita and Hitachi. The reason development is
vigorous in Japan is that Hand-written documents are dominent
there. Next, an outline of a system will be described, taking
Toshiba's recently produced/DF3200 as an example.




Figure 2 is a photograph of the system. Figure 3 shows the sys-
tem blockdiagram.

Characteristics:

(1)

(2)

(3)

Optical Disk Memory System

Storage capacity is sixty thousand 8 1/2 inch size
document sheets per disk.

Up to 8 disk drives can be connected.

An optical disk autochanger can handle 25 disks.
Up to 4 autochangers can be connected. In this
case, 6 million document images can be managed.

Scanner and Printer

Maximal imput or output document size is 11.7 X
16.5 inch size.

The resolution is 400 lines or 200 lines per inch.
Therefore, large size documents, such as drawings,
can be filed with high quality assured.

An automatic document feeder is installed

Document Managing

Documents are managed under a hierarchy which

consists of cabinets, binders, documents and
pages. Figure 4 shows the hierarchy. One side
of an optical disk corresponds to one cabinet.
In one cabinet, up to eight binders can be de-
fined. One binder can manage up to 30,000
documents. One document consists of several
pages, and a page number is put on automatically
In each binder, individual keyword structure can
be defined. Each document has a unique comment
included as an identifier. Additionally, book-
markers can be inserted into frequently refer-
enced documents. The basic retrieval procedure
is described below.

Documents selection utilizing the classification
hierarchy.

Retrieval using a keyword formula for documents

in a binder.

Turning over pages, one after another, in selected
documents.

Figure 5 shows documents retrieval methods used in this system.
Figure 6 shows DF3200 elemental characteristics.



Document Image Filing Systems Applications: Document image
filing systems are utilized in various manners. In manufactur-
ing industries, they are utilized for managing drawings, pat-
ent journals, technical materials or operation manuals.
Besides, they are also used in information service systems by
real estate dealers, a map retrieving system at a fire station,
clinical chart management systems at hospitals and so on.

Conclusion

An outline of a document image filing system utilizing an
optical disk memory has been presented. Future developments
will require expanded capacities of optical disk memories and
erasable medium. As these requirements are met, integrated
document file systems to manage image text and numerical data
will be developed. As the capacities of optical disks continue
to grow, they will be used for more conventional secondary com-
puter memories.

1) K. Izawa et al., "Visually Assisted Document File System",
Proc. of 3rd International Display Research Conference, Kobe,
Japan, October 1983.
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DF3200 document retrieval methods

Document Size Max. 11.7x16.5 inch size
Scanner | Scanning speed 3 sec./ letter size
Scanning resolution | 400 lines/inch or 200 lines/inch
Printing method Electro-photographic method
Printing size Max. [1.7x16.5 inch size
Printer Printing speed 12 sheets/min. {letter size)
Printing resolution | 400 lines/inch
Printing poper Plain Paper
CRT size 15 inches
Display Display capacity 1.228x964 pixels
Display mode Reverse/Rotation/Partial
enlargment /Scroli
0";'&‘(‘ Capacity 60,000 pages/disk (letter size)
memory | Head access speed 0.5 sec.

Fig. 6

System specifications
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