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ABSTRACT. This pape
r gives a brief overvie

w of computation mod
els for data stream process-

ing, and it introduces
a new model for multi

-pass processing of mu
ltiple streams, the so-c

alled

mp2s-automata. Two a
lgorithms for solving th

e set disjointness probl
em with these automat

a are

presented. The main te
chnical contribution of

this paper is the proof
of a lower bound on th

e size

of memory and the num
ber of heads that are re

quired for solving the s
et disjoff

intness problem with

mp2s-automata.

1. Introduction

In the basic data stream
model, the input consis

ts of a stream of data it
ems which can b

only sequentially, one a
fter the other. For proce

ssing these data items,
a memory buffer of l

size is available. When
designing data stream a

lgorithms, one aims at
algorithms whose m

size is far smaller than t
he size of the input.

Typical application are
as for which data strea

m processing is relevan
t are, e.g., IP

traffic analysis, mining t
ext message streams, or

processing meteorologic
al data generated

networks. Data stream a
lgorithms are also used

to support query optimi
zation in relation

systems. In fact, virtua
lly all query optimizati

on methods in relationa
l database syst

information about the n
umber of distinct values

of an attribute or the se
lf-join size of

and these pieces of info
rmation have to be mai

ntained while the datab
ase is updated

algorithms for accompli
shing this task have bee

n introduced in the sem
inal paper [2

Most parts of the data st
ream literature deal with

the task of performing o
ne pa

stream. For a detailed o
verview on algorithmic

techniques for this scen
ario we ref

bounds on the size of m
emory needed for solvi

ng a problem by a one-
pass algo

obtained by applying m
ethods from communica

tion complexity (see, e.g
., [2, 20]

e problems it is known
that the memory needed

for solving the problem

east linear in the size n of the input. For some
of these

gorithms can still comp
ute good approximate a
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