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REVIEW OF OREGON REPORT ON COMPUTING

March 20-22, 1978, Portland, Oregon

S. B. Yao

Purdue University
Lafayette, Indiana

A workshop type meeting with fifty invited computer scientists

was held in Portland, Oregon, March 20-22. The meeting addressed con

temporary issues of computer systems in an attempt to forecast what

problems will be central to computing systems of the next decade. The

format of the meeting was unique in that the position papers on a

variety of topics were not only formally presented but were also used

to guide workshop discussions to produce a report for each area of

computi ng.

Each of the six area workshops were coordinated by a prominent
session leader. The six areas included in the meeting were: computer
system organization, software engineering, education and training,
database systems, personal computing, and basic technology. Of special
interest, the papers in the database systems area included logical data

base design process, distributed database managment, data translation

and access program conversion, database machines, and data semantics.

The first day of the meeting consisted of closed parallel
sessions in which the workshop in each area discussed the position
papers, and on the second day, produced an outline of intergrated re

ports for public presentation. On the third day, the reports were

reviewed and criticized by all participates of the meeting.

The meeting succeeded in allowing participates to work togeth
er in a workshop environment. However, the idea of a full-participate
review of each consolidated report with a view towards the future was

not quiet as successful because of widely diversified report topics.

The meeting will publish proceedings (available from IEEE)
which will include the revised position papers. The reports (all
“blue prints”) of the six areas will be published in a special issue

of the IEEE Computer Magazine (September 1978).
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AN ANNOTATED BIBLIOGRAPHY ON ASSOCIATIVE MEMORY SYSTEMS,
INTELLIGENT MEMORIES AND DATA BASE MACHINES

Mario Jino*

Department of Computer Science

University of Illinois

Urbana, IL 61801

The papers listed in this bibliography constitute a representa
tive sample of literatures describing the past and current research effort

in the areas of associative memories, intelligent memories and data base

machines. The references have been divided into three sections dealing
with associative memory systems, intelligent memories and file processing
devices, and data base machines.

I. Associative Memory Systems

In this section, references are simply listed without dis

cussion on their contents. References are divided into two groups:

survey and introductory papers, and papers dealing with associative de

vice organization. Papers on hardware implementation and application
areas are listed and discussed in the survey papers. In particular,
Parhami 1.5] contains an excellent survey on associative memory systems
and close to 800 references are listed in Minker 1.3].

A. Survey and Introductory Papers

1.1] Campi, A. V., R. M. Dunn, and B. H. Gray, “Content addressable

memory system concepts,” IEEE Trans. Aerosp. Electron. Syst.,
vol. AES—l, pp. 168-173, Oct. 1965.

1.2] Hanlon, A. G., “Content-addressable and associative memory systems:
a survey,” IEEE Trans. on Electron. Camp., vol. EC-15, pp. 509-521,

Aug. 1966.

1.3] Minker, J., “Bibliography 25. An overview of associative or con

tent-addressable memory systems and a KWIC index to the litera

ture: 1956-1970,” Computing Reviews, pp. 453-504, Oct. 1971.

1.4] Murtha, J. C., “Highly parallel information processing systems,”
in Advances in Computers, vol. 7, New York, Academic Press,

pp. 1—116, 1966.

1.5] Parhami, B., “Associative memories and processors: an overview

and selected bibliography,” Proc. IEEE, vol. 61, pp. 722-730,
June 1973.

*

Currently on leave from Departamento de Engenharia Eletrica/Eletronica,
Faculdade de Engenharia da UNICAMP, C. P. 1170, 13100 - Campinas,
SP - BRAZIL.
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1.6] Thurber, K. J. and R. 0. Berge, “Applications of associative

processors,” Comput. Des., vol. 10, pp. 103-110, Nov. 1971.

1.7] Tuttle, G. T., “How to quiz a whole memory at once,” Electronics,
vol. 36, pp. 43-46, Nov. 1963.

1.8] Yau, S. S. and H. S. Fung, “Associative processor architecture -

a survey,” Proc. 1975 Sagamore Computer Conf. on Parallel Pro

cessing, IEEE Computer Society, pp. 1-14, Aug. 1975.

B. Associative Memory System Organization

References in this subsection are classified into four major
categories: fully parallel systems, bit-serial systems, word-serial

systems and block-oriented systems.

Fully Parallel Systems

1.9] Crane, B. A. and J. A. Githens, “Bulk processing in distributed

logic memory,” IEEE Trans. on Electron. Comput., vol. EC-14,

pp. 186-196, April 1965.

1.10] Crane, B. A. and R. R. Laane, “A cryoelectronic distributed

logic memory,” 1967 SJCC, AFIPS Conf. Proc., pp. 517-524.

1.11] Edwards, R. P., “Content-addressable distributed-logic memories,”
Proc. IEEE (Corresp.), vol. 52, pp. 83-84, Jan. 1964.

1.12] Gaines, R. S. and C. V. Lee, “An improved cell memory,” IEEE

Trans. on Electron. Comput. (Short Notes), vol EC-14, pp. 72-75,
Feb. 1965.

1.13] Lee, C. V., “Intercommunicating cells, basis for a distributed

logic computer,” 1962 FJCC, AFIPS Conf. Proc., pp. 130-136.

1.14] Lee, C. V. and M. C. Paul], “A content addressable distributed

logic memory with applications to information retrieval,” Proc.

IEEE, vol. 51, pp. 924-932, June 1963.

1.15] Lee, C. V., “Content-addressable and distributed logic memories,”
in Applied Automata Theory, J. T. Tou, Ed., 1968.

1.16] Lipovski, G. J., “The architecture of a large associative pro
cessor,” 1970 SJCC, AFIPS Conf. Proc., pp. 385-396.

1.17] Savitt, D. A., H. H. Love, Jr., and R. E. Troop, “ASP: a new

concept in language and machine organization,” 1967 SJCC, AFIPS

Conf. Proc., pp. 87-102.

1.18] Spiegelthal, E. S., “A content addressable distributed logic
memory with applications to information retrieval,” Proc. IEEE

(Corresp.), vol. 52, p. 74, Jan. 1964.
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Bit-Serial Systems

1.19] Batcher, K. E.., “Flexible parallel processing and STARAN,” in
WESCON Tech. Papers (Session 1), Sept. 1972.

1.20] Bird, R. M., “An associative memory parallel deltic realization

for active sonar signal processing,” in Parallel Processor

Systems, Technologies, and Applications, L. C. Hobbs et al.,
Eds., pp. 107-129, 1970.

1.21] Chu, V., “A destructive-readout associative memory,” IEEE Trans.

on Electron.Comput., vol. EC-l4, pp. 600-605, Aug. 1965.

1.22] Ewing, R. G. and P. M. Davies, “An associative processor,” 1964

FJCC, AFIPS Conf. Proc., pp. 147-158.

1.23] Feldman, J. D. and L. C. Fulmer, “RADCAP--an operational parallel
processing facility,” Proc. ACM Nat’l. Comp. Conf., pp. 7-15, 1974.

1.24] Finnila, C. A. and H. H. Love, Jr., “The associative linear array

processor,” IEEE Trans. on Comput., vol. C-26, pp. 112-125, Feb.

1977.

1.25] Fuller, R. H. and R. M. Bird, “An associative parallel processor
with application to picture processing,” 1965 FJCC, AFIPS Conf.

Proc., pp. 105-116.

1.26] Fulmer, L. C. and W. C. Meilander, “A modular plated wire

associative processor,” in IEEE Int. Computer Group Conf. Proc.,

pp. 325-335, June 1970.

1.27] Harding, P. A. and NI. W. Rolund, “A 2-l/2D core search memory,”
1968 FJCC, AFIPS Conf. Proc., pp. 1213-1218.

1.28] Kaplan, A., “A search memory subsystem for a general-purpose
computer,” 1963 FJCC, AFIPS Conf. Proc., pp. 193—200.

1.29] Rudolph, J. A., L. C. Fulmer, and W. C. Meilander, “With associa

tive memory, speed limit is no barrier,” Electronics, vol. 43,

pp. 96-101, June 1970.

1.30] Rudolph, J. A., “A production implementation of an associative

array processor: STARAN,” 1972 FJCC, AFIPS Conf. Proc., pp. 229-

241.

1.31] Shooman, W., “Parallel computing with vertical data,” Proc. 1960

EJCC, pp. 111-115.

1.32] Stone, H. S., “Associative processing for general purpose computers
through the use of modified memories,” 1968 FJCC, AFIPS Conf.

Proc.
, pp. 949-955.
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Word-Serial Systems

1.33] Crofut, W. A. and M. R. Sottile, “Design techniques of a delay-
line content-addressed memory,” IEEE Trans. on Electron. Comput.,
vol. EC—15, pp. 529-534, Aug. 1966.

1.34] King, W. K., “Design of an associative memory,” IEEE Trans. on

Comput. (Short Notes), vol. C-20, pp. 671-674, June 1971.

1.35] Rux, P. 1., “A glass delay line content-addressable memory
system,” IEEE Trans. on Comput., vol. C-18, pp. 512-520,
June 1969.

Block-Oriented Systems

1.36] Anderson, G. A. and R. V. Kain, “A content-addressed memory

designed for data base applications,” Proc. 1976 mt. Conf. on

Parallel Processing, pp. 191-195.

1.37] Healy, L. D., G. J. Lipovski, and K. L. Doty, “The architecture
of a context addresssed segment-sequential storage,” 1972 FJCC,
AFIPS Conf. Proc., pp. 691-701.

1.38] Hollander, G. L., “Quasi-random access memory systems,” Proc.
1956 EJCC, pp. 128-135.

1.39] Lin, C. S., D. C. P. Smith, and J. M. Smith, “The design of a

rotating associative memory for relational data base applica
tions,” ACM Trans. on Database Syst., vol. 1, pp. 53-65, March
1976.

1.40] Minsky, N., “Rotating storage devices as partially associative

memories,” 1972 FJCC, AFIPS Conf. Proc., pp. 587—595.

1.41] Ozkarahan, E. A., S. A. Schuster, and K. C. Smith, “RAP—-an
associative processor for data base management,” Proc. ACM

Nat’l. Comp. Conf., pp. 379-387, 1975.

1.42] Parhami, B., “A highly parallel computing system for information

retrieval,” 1972 FJCC, AFIPS Conf. Proc., pp. 681-690.

1.43] Parker, J. L., “A logic-per-track retrieval system,” IFIP

Congress, pp. 711—716, 1971.

1.44] Peskin, A. M., “Associative capabilities for mass storage through
array organization,” 1970 FJCC, AFIPS Conf. Proc., pp. 615—620.

1.45] Peskin, A. M., “A logic-in-memory architecture for large-scale
integration technologies,” Proc. ACM, pp. 12-25, 1972.

1.46] Slotnick, D. L., “Logic per track devices,” in Advances in

Computers, vol. 10, New York, Academic Press, pp. 291-296, 1970.
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II. Intelligent Memories

References in this section deal with the new memory techno

logies, magnetic bubble memories and charge-coupled devices. These mem

ory techniques offer new promises for the economical realization of

intelligent memories. References have been divided intO two groups

dealing with basic memory operations and file processing devices.

A. Basic Memory Operations

In the four papers listed below, magnetic bubble memory con

figurations and operations for dynamic data rearrangement are proposed.
Beausoleil, Brown, and Phelps 11.1], and Bonyhard and Nelson 11.2],
independently developed a model of data rearrangement operations in which

only two basic operations, the global shift and the reversed detached

shift, are allowed in a data loop. Operations are word or record parallel.
Operations in the model developed by Tung, Chen, and Chang 11.3], the

bubble ladder, are bit-serial. Four basic operations are allowed in this

model, the global shift, the detached shift, the exchange, and the delta

exchange. Wong and Yue 11.4] propose an implementation for transposition
ordering in bubble lattice files.

11.1] Beausoleil, W. F., D. T. Brown, and B. E. Phelps, “Magnetic
bubble memory organization,” IBM J. Res. Develop., vol. 16,

pp. 587-591, Nov. 1972.

11.2] Bonyhard, P. I. and T. J. Nelson, “Dynamic data reallocation

in bubble memories,” Bell Syst. Tech. J., vol. 52, pp. 307-317,
Mar. 1973.

11.3] Tung, C., 1. C. Chen, and H. Chang, “Bubble ladder for informa

tion processing,” IEEE Trans. on Magn., vol. Mag-ll, pp. 1163-

1165, Sept. 1975.

11.4] Wong, C. K. and P. C. Yue, “Data organization in magnetic bubble

lattice files,” IBM J. Res. Develop., vol. 20, pp. 576—581,
Nov. 1976.

B. File Processing Devices

A variation of the bubble ladder 11.3], the uniform ladder,
is proposed by Chen and Tung 11.5] for storage management. Chen,

Eswaran, Lum, and Tung 11.6], and Chin and Fok 11.7] discuss the use

of the uniform ladder for data sorting. Kluge 11.8] proposes an exten

sion of the idea of the uniform ladder, two-dimensional arrays of shift

registers for data file management.

11.5] Chen, T. C. and C. Tung, “Storage management operations in linked

uniform shift-register loops,” IBM J. Res. Develop., vol. 20,

pp. 123-131, Mar. 1976.

11.6] Chen, T. C., K. P. Eswaran, V. V. Lum, and C. Tung, “Simplified
odd-even sort using multiple shift-register loops,” IBM Techni

cal Report, RJ 1919 (27428), Jan. 1977.
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11.7] Chin, F. and K. S. Fok, “Fast sorting algorithms on multiple
shift-register loops,” Department of Computing Science,
University of Alberta, Edmonton, Alberta, Canada, Oct. 1977.

11.8] Kiuge, W. E., “Data file management in shift register memories,”
Internat’l

.
Conf. on Very Large Data Bases, 1977.

Wang and Coppersmith 11.9] discuss the two models of data

rearrangement operations 11.1], 11.2], 11.3]) and develop optimal
order of magnitude algorithms for the generation of permutations for both
models.

11.9] Wong, C. K. and U. Coppersmith, “The generation of permutations
in magnetic bubble memories,” IEEE Trans. on Comput., vol. C-25,
March, 1976.

Edelberg and Schissler 11.10] propose an intelligent memory
of circulating serial storage loops and distributed processing logic.
A new sort algorithm named “gyro sort” is described.

11.10] Edelberg, M. and L. R. Schissler, “Intelligent memory,” Proc.
ACM Nat’l. Comput. Conf., pp. 393-400, 1976.

III. Data Base Machines

This section contains references on special purpose hardwares
to support file processing and data base management functions. References
have been divided into three groups containing papers on associative

memory systems and data management, data base machines, and suggestions
and comments on data base machine architectures.

A. Associative Memory Systems and Data Management

The references listed below deal with the utilization of associa
tive memory systems as components in data base systems. However, these
associative memories were not originally designed with data base systems
in mind.

111.1] Berra, P. B., “Some problems in associative processor applica
tions to data base management,” Proc. ACM Nat’l. Comput. Conf.,
pp. 1—5, 1974.

111.2] Defiore, C. R. and P. B. Berra, “A data management system
utilizing an associative memory,” Proc. ACM Nat’l. Comput. Conf.,
pp. 181-185, 1973.

111:3] Defiore, C. R. and P. B. Berra, “A quantitative analysis of the

utilization of associative memories in data management,” IEEE
Trans. on Comput., vol. C-23, pp. 121-133, Feb. 1974.

111.4] Defiore, C. R. and N. J. Stillman, “Associative techniques in

the solution of data management problems,” Proc. ACM Nat’l.

Comput. Conf., pp. 28-36, 1971.
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111.5] Dugan, J. A., R. S. Green, J. Minker, and W. E. Shindle, “A

study of the utility of assOciative memory processors,” Proc.

ACM Nat’]. Meeting, pp. 347-360, 1966.

111.6] Moulder, R., “An implementation of a data management system
on an associative processor,” Proc. ACM Nat’l. Comput. Conf.,

pp. 171—176, 1973.

B. Data Base Machines

1

Four major efforts directed towards the design of systems to

support general data structure and basic data base management functions

as well as to provide content addressability are described in the follow

ing references. CASSM 1.37], 111.7], 111.9], 111.10]) and AP(I.41],
111.8]) are intended to be stand alone data base machines. RARES 1.39],
on the other hand, is an intelligent storage system designed to perform
tuple selection and orting operations and thus enhance the performance of

the query interface to the data base. All three systems were designed to

support the relational model. A virtual memory environment for RAP

has been proposed 111.8], in order to allow the handling of very large
data bases.

111.7] Copeland, G. P., G. J. Lipovski, and S. V. W. Su, “The archi

tecture of CASSM: a cellular system for non-numeric processing,”
Proc. First Ann. Symp. Comp. Architecture, pp. 121-128, Dec. 1973.

111.8] Schuster, S. A., L A. Ozkarahan, and K. C. Smith, “A virtual

memory system for a relational associative processor,” Proc.

ACM Nati. Comput. Conf., pp. 855-862, 1976.

111.9] Su, S. V. W., G. P.Copeland, and G. J. Lipovski, “Retrieval

operations and data representations in a context-addressed

disc system,” Proc. ACM’s SIGPLAN and SIGIR Interface Meeting,
pp. 144-160, Nov. 1973.

111.10] Su, S. V. W. and G. J. Lipovski•,” CASSM: a cellular system for

very large databases,” Proc. mt. Conf. Very Large Databases,

pp. 456-472, Sept. 1975.

The data base computer (DBC) 111.11] - 111.15]) is intended

to be a back end computer capable of handling very large data bases (10~
bytes or more) and supporting several data base models. In addition, it

also provides security and clustering mechanisms making DBC a complete
self contained data base management system.

111.11] Baum, R. I. and D. K. Hsiao, “A data secure computer architecture,”

Dig. Papers COMPCON 76, pp. 113-117, Feb. 1976.

111.12] Baum, R. J., D. K. Hsiao, and K. Kannan, “The architecture of a

data base computer - Part I: concepts and capabilities,” The

Ohio State University Technical Report OSU-CISRC-TR-76-l,

Sept. 1976.
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111.13] Hsiao, D. K. and K. Kannan, “The architecture of a data base

computer - Part II: the design of structure memory and its

related processors,” The Ohio State University Technical Report
OSU-CISRC-TR-76-2, Oct. 1976.

111.14] Hsiao, D. K. and K. Kannan, “The architecture of a data base

computer - Part III: the design of the mass memory and its

related components,” The Ohio State University Technical

Report OSU-CISRC-TR-76-3, Dec. 1976.

111.15] Hsiao, D. K., K. Kannan, and D. S. Kerr, “Structure memory

designs for a data base computer,” Proc. ACM Annual Conf.,

pp. 343-350, 1977.

C. Suggestions and Comments

References listed below contain opinions, suggestions and comments

concerning data base machine architecture, implementation and utilization.

111.16] Anderson, D. R., “Data base processor technology,’1 Proc. ACM

Nat’l. Comput. Conf., pp. 811-818, 1976.

111.17] Baum, R. J. and D. K. Hsiao, “Database computers--a step
towards data utilities,” IEEE Trans. on Comput., vol. 25,

pp. 1254-1259, Dec. 1976.

111.18] Hsiao, D. K., “Data base computer--why and how,” in Data Base

Engineering, IEEE Computer Society, pp. 4-7, June 1977.

111.19] Langdon, Jr., G. G., “A note on associative processors for

data management,” IBM ReportRJ 1941 (27630), Computer Science,
Feb. 1977.

111.20] Lipovski, G. J., “A post-mortem on CASSM,” University of Texas,
Austin, TX 78712, 1977.
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CALL FOR ABSTRACTS IN DATA BASE ENGINEERING

* ****** *** ********* ***

DBE, as a service to its readership, is now pub! ishirig short statements

from members of the research arid development community about what they

and/or their groups are doing in Data Base Engineering and what they con

sider important topics for future research and development.

The purpose of this activity is to promote a general awareness within the

community served by DBE of what is being done and/or what is planned, where

it is being done, who is involved, and how to get additional information.

Individual project abstracts will be published on a continuing basis. Prior

ity in publishing the abstracts will generally be determined by the date

of receipt of the material, at the discretion of the Editor, and as space

available within each issue of DBE allows.

Each individual Abstract should include at least the following information

presented if possible within these named categories:

1. NAME OF PROJECT Use an existing name. If it is not self—descriptive

append more explanatory terms.

2. ORGANIZATION(S) State the organization and/or sponsor of the

project. Include mailing address.

3. PERSONNEL Give the name of the Principal Investigator and/or

other technical personnel, and include mailing

addresses if different that above. Telephone numbers

are optional.

4. KEYWORD(S) Give short phrases or keywords that indicate sub

areas within Data Base Engineering.

5. DESCRIPTION A paragraph or two describing the project, its ob

jectives, novelity longevity, technical approach,

outcomes, current status, etc.

6. IMPLICATIONS A paragraph or two indicating what’s expected, what

the future may bring, what problems there might be,etc.

7, REFERENCES A few key citations as appropriate to (5) and (6).

Each statement should be fitted into a 6.5” X 10.0” page freme minimizing

white space from the bottom of the form upward. The photo-ready copy should

be sent flat to the Editor of DBE: Dr. Jane Liu, Department of Computer

Science, University of Illinois, Urbana, Illinois 61801.

Please circulate this Call for Abstracts in Data Base Engineering among your

colleagues and others who should contribute.

PLEASE DUPLICATE AND POST
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