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Research into Database Machines

at the University of Utah

Diane C.P. Smith

John Miles Smith

Department of Computer Science

University of Utah

The current concept of a “database machine” is that of a machine

in which relatively expensive relation (or file) processing functions

such as boolean searching, cross—referencing and updating are consigned

to hardware 1, 4, 5, 8]. These functions, oriented towards relation-

at-a-time processing, are higher-level than the “GET” and “PUT” primitives

of current tuple (or record)-at-a-time processing. The attraction of

this is in its promises of a more rapid execution of these functions and

a representation of information closer to the way it is visualized by

users.* However, the database machine concept can be further extended

by considering even higher-level functions, which in addition to searching

and updating, maintain consistency within and between relations. Data

base machine research at the University of Utah is concerned both with

the investigation of boolean-search associative devices and with the develop

ment of consistency maintaining functions appropriate for hardware (as

well as software) implementation.

The investigation of boolean-search associative devices has taken

three forms:

1) the development of an architecture for a head—per—track rotating

associative device 4],

2) a study of efficient use of the boolean—search primitive to

*This latter feature is important to the production of more reliable data

base software.
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implement additional relation—oriented functions such as sorting

3], and

3) a study of cost-effective ways of providing the boolean-search

primitive to large scale database applications 2].

The architecture developed for head—per—track rotating associative devices

is called the rotating associative relational store (RARES). It is an

associative memory constructed by adding a relatively inexpensive content-

addressing mechanism to an existing head-per-track rotating device. It

is distinct from other designs in that it utilizes a novel “orthogonal”

storage layout. This layout allows a high output rate of selected tuples

even when a sort order in a stored relation must be preserved.

The study of the search function as a primitive in defining other

database functions concentrated on the sort function. An algorithm called

the “bucket sort” was developed to exploit the associative search capability.

Compared to the standard sort-merge algorithm, this algorithm requires

at most the processing time necessary for the initial run generation and

the first pass of the merge operation.

The designs of rotating associative devices are currently based

on head—per-track technology. Such associative devices can be used effec

tively for small scale (<lO~ byte) applications. However, the order of

magnitude cost differential (for current and predicted for new storage

technologies) between head-per-track and movable—head devices dictates

that large scale databases be stored on the movable-head devices. To

make the boolean search capability available to large scale applications,

either a head-per-track associative device can be used in a memory hier

archy as a cache into which data can be paged from conventional movable

head devices, or the search logic can be moved to the heads of the movable—

head devices.
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