
MARCH1982 VOL.5 NO.1

a quarterly
bulletin

of the IEEE

computer society
technical

committee

on

Database

Engineering
Contents

Letter from the Editor 1

Research on File and I/O Systems at the University
of California, Berkeley 2

A.J. Smfth

Physical Database Research at the University of

Florida 5

D.S. Batory, S.Y.W. Su. SB. Navathe

DBDSGN—A Physical Database Design Tool for

System R g

S.J. Finkeistein, M. Schkolnick, P. Tiberio

Physical Database Research at the Lawrence

Berkeley Laboratory 12~

J. McCarthy, A. Shoshani

Physical Database Design Research at the

University of Maryland 16

SB. Vao and AR. Hevner

Systems and Techniques for Research in Physical
Database Design at the University of Michigan 22

T.J. Teorey, H. Aghili, R. Cobb, J.P. Fry,
0G. Severance, M.E. Wilens

An Overview of Physical Database Design Research

at the University of Minnesota 31

S.T. March, J.V. Carlis

Physical Database Research at Stanford 39

G. Wiederhold, S.J. Kaplan, 0. Sagalowicz

Database Design Research at the University of

Toronto 42

S. Christodoulakis, A. Garg, C.C. Gotlieb,
G.C. Magalhaes

Database Storage Structures Research at the

University of Waterloo 49

GI-1. Gonnet, PA. Larson, il. Munro, D. Rotem,
D.J. Taylor, F.W. Tompa

Announcements 53

Keyword Index 55



Chairperson, Technical Committee

on Database Engineering

Prof. Jane Liu

Digital Computer Laboratory

University of Illinois

Urbana, III. 61801

(217) 333-0135

Associate Editors,
Database Engineering

Prof. Don Batory

Dept. of Computer and

Information Sciences

University of Florida

Gainesville, Florida 32611

(904) 392-5241

Editor-in-Chief,

Database Engineering

Dr. Won Kim

IBM Research

K55-282

5600 Cottle Road

San Jose, Calif. 95193

(408) 256-1 507

Database Engineering Bulletin is a quarterly publication
of the IEEE Computer Society Technical Committee on

Database Engineering. Its scope of interest includes: data

structures and models, access strategies, access control

techniques, database architecture, database machines,

intelligent front ends, mass storage for very large data

bases, distributed database systems and techniques,
database software design and implementation, database

utilities, database security and related areas.

Contribution to the Bulletin is hereby solicited. News

items, letters, technical papers, book reviews, meeting

previews, summaries, case studies, etc., should be sent

to the Editor. All letters to the Editor will be considered for

publication unless accompanied by a request to the con

trary. Technical papers are unrefereed.

Prof. Alan Hevner

College of Business and Management

University of Maryland

College Park, Maryland 20742

(301) 454-6258

Dr. David Reiner

Sperry Research Center

100 North Road

Sudbury, Mass. 01776

(617) 369-4000 x353

Prof. Randy Katz

Dept. of Computer Science

University of Wisconsin

Madison, Wisconsin 53706

(608) 262-0664

Opinions expressed in contributions are those of the indi

vidual author rather than the official position of the TC on

Database Engineering, the IEEE Computer Society, or

organizations with which the author may be affiliated.

Membership in Database Engineering Technical Commit

tee is open to IEEE Computer Society members, student

members, and associate members. (Application form in

this issue.)



Letter from the Editor

This issue of Database Engineering is entitled “Directions in Physical
Database Research”. For the first time, status reports of significant re

search activities in files and physical databases have been assembled. The

universities and research labs that are represented in this newsletter were

invited to participate because of their long standing or recent contributions

in this field. Owing to time and publication limitations, not all institu

tions and major research projects on physical databases could be represented.

However, some of the most visible and significant projects, I feel, are

described herein.

Research in files and physical databases is highly diversified. Topics

range from theoretical to empirical studies of database performance; devel

opment of new file structures and database software to the development of

models that relate and simplify recognized database structures, algorithms,
and theories. Research on query processing and distributed databases, while

closely related to physical database research, is given only cursory emphasis
in this newsletter since they are the subjects of the September and December

issues of Database Engineering.

There are ten different status reports covered in fifty pages, each

report briefly describes several different projects. To maximize the utility
of this publication, an index to key terms has been provided at the end of

this newsletter. This index should facilitate the random accessing of

discussions on selected topics and should provide a useful cross—reference

of research interests.

I want to take this opportunity to thank again the contributors to this

issue. Without their enthusiasm, dedication, support, and very hard work,
this newsletter would not have been possible.

For those readers who care to comment on this issue, selected comments

will appear in the September issue of Database Engineering. Please direct

all letters to me.

It is my hope that the readers of this issue will find it as informa

tive as I have discovered it to be.

D. S. Batory
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RESEARCH ON FILE AND I/O SYSTEMS AT THE UNIVERSITY

OF CALIFORNIA, BERKELEY

Alan Jay Smith

Department of Electrical Engineering and Computer Sciences

1415_6142_5290

The author and his graduate students have been involved in research

on a number of topics that can generally be covered under the subjects of

file and I/O systems. In this report we summarize progress and results

to date and sketch some future research plans. We also mention briefly
some related work by other researchers at UC Berkeley. Included are some

comments on our work on file migration, both hierarchical and across net

works, cache disks and I/O system optimization.

In most computer systems the volume of files that users would like

to have access to exceeds the capacity of the disk storage volumes avail

able. Traditionally, the user has been responsible for storing his per

sonal overflow on tape or other mass storage and recalling it when needed.

File migration is concerned with automating this function, so that the

system will automatically migrate inactive files to mass storage and will

restore them, either on demand or on anticipated demand, to disk storage.
There are a number of research problems connected with doing so. These

research problems concern issues such as the creation of efficient (low

miss ratio) algorithms for the selection of files to push to mass storage,
the placement of such files on mass storage (especially with regard to

fragmentation and compaction issues) and the selection of files (if any)
to prefetch. Such problems must be studied using either real file sys

tems or traces taken from real file systems, since file access patterns
are an empirical phenomenon and modeling efforts will accomplish little

unless they accurately represent the behavior of the real system. An em—

pirical study of the replacement algorithm problem has been conducted by
the author for one system SMIT81a—b] ). Summaries of some of that work

also appear in SMIT81c] , SMIT82a~ ). No work has yet been done for the

fragmentation nor compaction problems nor for anticipatory fetching. We

plan to study these issues as well as to study data for additional sys

tems. (The author is very interested in obtaining additional file sys

tem trace data and would welcome any useable contributions.)

File migration can also be applied across distributed computer sys

tems. In such a system, files may be located at either a central file

server or at the devices attached to one of the CPUs. The issue then is

to determine at any given time whether a remote file access should cause

the file to be moved to the requesting CPU, whether the reads and writes

should take place remotely, whether the process should be moved or whether

some mixture of these schemes is appropriate. Research on this topic is

in progress by the author and one of his graduate students.
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