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ABSTRACT: Ir this paper we present a new algorithm for retrieving and updating
data from a distributed relational dzta base. Within such a data base, any
number of relations can be distributed over any number of sites, Moreover, a
user supplied distribution ceriteriz cmn optionally be used to speclify what - ite
a tuple belongs to.

The algorithm is an efficlent way Lo process any query by "breaking™ the quale
ification into separate "pleces®™ using a few simple heuristics. The cost ori-
teria considered are minimum response time and minimum communications traffic.
In addition, the algorithm can optinize separately for twe models of a communi-
cation network representing reapectively ARPANET and ETHERNET like networks.
This sigorithm is being implemented as part of the INGRES data base ayatem,

KEYWORDS AND PHRASES: Distributed databases, relational model, distributed
decomposition, communication networks, distribution e¢riteris.

T iptroduction . mechanism or can be integrated in'o our
In this paper we are concerned witn Sl8orithas. .

algorithms for processing data base com=
mands that involve data from multiple
machines 4in a distributed data bese
environment. These algorlthms are being
implemented as part of our work in extend-
ing INGRES [HELD75, STONT6] to manage a
distributed datz basze. As such, we are

This paper 1s organized aa- follows: In
section Il we formalize the problem by
indiecating our view of a distributed data
base and the interactions to be solved.
Then, in section III we discuss our model
for the computer network. In section IV a2
detailed algorithm is presented for han-

concerned with processing interactions in
the data sublanguage, QUEL. The specifie
data model that we use iz discussed in Sec-
tion II. Some of our initial thoughts on
these subjects have been presented else-
where [STONTT?, WONGTT].

We are not concerned here with ceontrol
of concurrent updates or multiple coples
[THOMTS, LAMP76, ROTH77, CHU76]. Rather we
assume that these are handled by a separate

dling the decomposition of queries in a
distributed environment. There are a few
complications concerning updates and aggre-
gates in a distributed data base which are
covered in sections V and VI. Lastly, in
section VII we draw some conclusions.
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