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ABSTRACT: In this paper ve present a nev algor1thm ror retriev1ng and updat1ng 
data rrom a d1stributed relational data base. Within suoh a data base, any 
number of relations oan be distr1buted over any number of sites. Horeover, a 
user supplied d1stribution oriteria oan opt10nally be used ta speoify what 'ite 
a tuple belongs to. 

The algorithm is an effioient way to prooess any query by wbreaking W the qual
ifioation into seperate "pieoes" using a few simple heuristios. The oost ori
teria oonsidered are minimum response time and minimum communications traffio. 
In addition, the algorithm oan optimize separately for two models of a oommuni
oation network representing respeotively ARPANET and ETHERNET like networks. 
This algorithm is being implemented as part of the INGRES data base system. 

KEYWORDS AND PHRASES: Pistributed databases, relational model, distributed 
deoomposition, oommunioation networks, distribution oriteria. 

l Introduotion 

In this paper ve are oonoerned vith 
algorithms for prooassing data base oom
mands that involve data from multiple 
maohines in a distributed data base 
environment. These algorithms are being 
implemented as part of our work in extend
ing INGRES [HELP75, STON76) to manage a 
distributed data base. As suoh, va are 
oonoerned vith prooessing interaotions in 
the data sublanguage, QUEL. The speoifio 
data model that ve use is disoussed in Seo
tian II. Some of our initial thoughts on 
these subjeots have been presented el se
where [STON77, WONG77]. 

We are not oonoerned here with oontrol 
of oonourrent updates or multiple oopies 
[THOH75, LAHP76, ROTH77, CHU76). Rather we 
assume that these are handled by a separate 

meohanism or oan be integ~ated in~o our 
algorithms. 

This paper i9 organized as' follows: In 
seotion II we formali:e the problem by 
indioating our view of a distributed data 
base and tbe interaotions ta be solved. 
Then. in seotion III we diseuss our model 
for the oomputer network. In seo tian IV a 
detailed algorithm is presented for han
dling the deoomposition of queries in a 
distributed environment. There are a few 
oomplioations oonoerning updates and aggre
gates in a distributed data base whioh are 
oovered in aeotions V and VI. Lastly, in 
seotion VII va draw some oonolusions. 
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