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Preface

NGITS 2002 was the fifth workshop of its kind, promoting papers that discuss
new technologies in information systems. Following the success of the four pre-
vious workshops (1993, 1995, 1997, and 1999), the fifth NGITS Workshop took
place on June 24-25, 2002, in the ancient city of Caesarea.

In response to the Call for Papers, 22 papers were submitted. Each paper
was evaluated by three Program Committee members. We accepted 11 papers
from 3 continents and 5 countries, Israel (5 papers), US (3 papers), Germany,
Cyprus, and The Netherlands (1 paper from each).

The workshop program consisted of five paper sessions, two keynote lectures,
and one panel discussion. The topics of the paper sessions are: Advanced Query
Processing, Web Applications, Moving Objects, Advanced Information Models,
and Advanced Software Engineering.

We would like to thank all the authors who submitted papers, the program

committee members, the presenters, and everybody who assisted in making
NGITS 2002 a reality.

June 2002 Alon Halevy, Avigdor Gal
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Enabling Design-Centric eBusiness Applications
Arie Segev
Haas School of Business

University of California, Berkeley, CA 94720-1900
segev@haas.berkeley.edu

This talk discusses a research project on models for supporting of end-to-end
eBusiness processes associated with design-centric applications. Design-centric
applications are those where various business processes are initiated in the context of
a design process. Our focus is on ad-hoc design environments that are characterized
by collaborative processes among the initiators of the design and other players
involved in moving the conceptual design to an actual implementation. This project is
done in collaboration with the department of architecture, and the specific domain
chosen for it is office design (either Business-to-Business or Business-to-Consumer).
The conceptual results, however, apply to numerous other domains such as contract
manufacturing, general construction projects, and designing and building one-of-a-
kind complex products. The project examines next-generation eBusiness models and
processes that best support collaborative office design, procurement of products and
services, negotiations, and implementing (or building) the contacted solutions. A
prototype system will be described and various implementation alternatives discussed.

A. Halevy and A. Gal (Eds.): NGITS 2002, LNCS 2382, p. 1, 2002.
© Springer-Verlag Berlin Heidelberg 2002



Select-Project Queries over XML Documents*

Sara Cohen, Yaron Kanza, and Yehoshua Sagiv

Dept. of Computer Science,
The Hebrew University,
Jerusalem 91904, Israel
{sarina, yarok, sagiv}@cs.huji.ac.il

Abstract. This paper discusses evaluation of select-project (SP) que-
ries over an XML document. A SP query consists of two parts: (1) a
conjunction of conditions on values of labels (called the selection) and
(2) a series of labels whose values should be outputed (called the pro-
jection). Query evaluation involves finding tuples of nodes that have the
labels mentioned in the query and are related to one another other in a
meaningful fashion. Several different semantics for query evaluation are
given in this paper. Some of these semantics also take into account the
possible presence of incomplete information. The complexity of query
evaluation is analyzed and evaluation algorithms are described.

1 Introduction

Increasingly large amounts of data are accessible to the general public in the
form of XML documents. It is difficult for the naive user to query XML and
thus, potentially useful information may not reach its audience. Search engines
are currently the only efficient way to query the Web. These engines do not
exploit the structure of documents and hence, are not well suited for querying
XML.

As a long-term goal, we would like to allow a natural-language interface for
querying XML. It has been noted that the universal relation [9,12,13] is a first
step towards facilitating natural-language querying of relational databases. This
is because of the inherent simplicity of formulating a query against the universal
relation. Such queries usually consist of only selection and projection and are
called select-project or SP queries. Evaluating queries over the universal relation
was studied in [11,7].

Many languages, such as XQuery [3] and XML-QL [6] have been proposed
for querying XML. However, these languages are not suitable for a naive user.
They also require a rather extensive knowledge of document structure in order
to formulate a query correctly. The language EquiX [4] has been proposed for
querying XML by a naive user. However, EquiX queries can only be formulated
against a document with a DTD. A query language for XML must also take into
consideration incomplete information. This has been studied in [2,8].

* Supported by Grant 96/01-1 from the Israel Science Foundation

A. Halevy and A. Gal (Eds.): NGITS 2002, LNCS 2382, pp. 2-13, 2002.
© Springer-Verlag Berlin Heidelberg 2002



Select-Project Queries over XML Documents 3

In this paper we explore the problem of answering an SP query formulated
against an XML document. In order to formulate a query, users only need to
know the names of the tags appearing in the document being queried. Queries
consist of two parts:

— Select: boolean conditions on tags of a document (e.g., title = ‘Cat in the
Hat');
— Project: names of tags whose values should appear in the result (e.g., price).

Answering an SP query requires finding elements in a document that are
related to one another in a meaningful fashion. Intuitively, such sets of elements
correspond to rows in a universal relation that could be defined over an XML
document. However, there are several questions that arise in this context:

— How can we decide when elements are related in a meaningful fashion? This
becomes especially difficult when one considers the fact that documents may
have varied structure.

— How can we deal with incompleteness in documents? If a document may
be missing information, then we may have to discover whether a particular
element is meaningfully related to an element that does not even appear in
the document.

This paper deals with these questions.

Section 2 presents some necessary definitions and Section 3 present query
semantics. In Sections 4 and 5 we discuss the complexity of answering SP queries
over XML documents and present algorithms for query evaluation. Section 6
concludes.

2 Definitions

In this section we present some necessary definitions. We specify our data model
and describe the syntax of select-project or SP queries.

Trees. We assume that there is a set £ of labels and a set A of constants. An
XML document is a tree T in which each interior node is associated with a label
from £ and each leaf node is associated with value from A. We denote the label of
an interior node n by lbl(n) and the value of a leaf node n’ by val(n’). We extend
the val function to interior nodes n by defining val(n) to be the concatenation
of the values of its leaf descendents. In Figure 1 there is an example of such a
tree, describing information about books. The nodes are numbered to allow easy
reference.

Let T be a tree and let ni,...,nx be nodes in T. We denote by
lea{ny,... ,ni} the lowest common ancestor of ny,...,ny. Let T}., be the sub-
tree of T rooted at lca{ni,... ,ni}. We denote by T}, . ., the tree obtained by
pruning from 7j., all nodes that are not ancestors of any of the nodes ny, ... , ng.
We call this tree the relationship tree of ny,... ,ny. For example, in Figure 1,
lca{15,19,21} is 13. The relationship tree of 15, 19, 21 contains the nodes 13,
14, 15, 19 and 21.
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author (2) book (8) book (26)
/ v l S
book (5) price (11) Iltle (27) prlce 63
aname (3) v title (9)
,/ title (6) l \ a“ame 29 5. 75 (34)
M. Brown (4) Go+0dnight Brown 57512 Just Lost aname @D
Moon (7) Bear (10) (28) M. Meyer
(30)
author (13) G- Meyer (32)
« x
book (14) book (21)

price (15) Dr. Suess (20)

aname (19)
"4 l \

price (22)  title (24)
title (17) l l

10.95 (23) Cat in the
Hat (25)

12.50 (16)
One Fish Two
Fish (18)

Fig.1. An XML document describing books for sale

Relations. A tuple has the form t = {l,: a1,... ,lx: ax} where [; and a; are a
column name and a value, respectively. We will use [;(¢) to denote the value a;.
We call {li,...,lx} the signature of t. A relation R is a set of tuples with the
same signature, also called the signature of R.

Let N be a set of nodes in which no two nodes have the same label. Let L be
the set of labels of nodes in V. The set N naturally gives rise to a tuple denoted
ty with signature L. Formally, if n € N and Ibl(n) = [, then I(ty) = n. Given
a set of labels L’ that contains L, the set N gives rise to a tuple with signature
L', denoted t;. y by padding tx with null values (denoted 1), as necessary.

Select-Project Queries. A condition has the form [8a, a@l, or 181’ where I,

I' are labels, a in a constant, and 6 is an operator (e.g., <, =, €). A query has
the form

q(ly, ... k) «—c1 A~ Ac, (1)
where [; are labels and ¢; are conditions. We do not allow a label to appear
more than once among l,...,lx. We sometimes denote the above query by
q(ly, ... ,lk) or simply by q. We call the conjunction ¢; A --- A ¢, the selection
of ¢ and we call the sequence (l3,... ,lx) the projection of q. Note that we allow

the selection to be an empty conjunction of conditions. We denote the empty
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conjunction by T. We call queries with empty selections project queries. The set
of labels appearing in either the selection or the projection of g is denoted Ibl(q).
We will say that q is defined over the set Ibl(q).

Ezample 1. We present a few queries and their intuitive meaning.

— Pairs of titles and their respective prices:
q(title, price) «— T
— Titles and prices of books written by Dr. Suess that cost less than $12:
q(title, price) «— (aname = ‘Dr.Suess’) A (price < 12)
— Title, author and price of books written by Meyer:

q(title, aname, price) <— ‘Meyer’ € aname

3 Query Semantics

Consider a query ¢ and a tree T. Suppose that bl(q) = {l1,... ,lc}. Intuitively,
we can understand query evaluation as a two-step process. First, compute a
relation R which contains tuples of nodes from T with labels [y, ..., that are
related in a meaningful fashion. We call this relation the relational image of T
with respect to l1,...,lx and it is denoted R(q,T). Next, evaluate the selection
and projection given in q on R(q,T') to derive the query result.

In order to compute the relational image of a tree with respect to a set of
nodes, we must be able to decide which nodes are related in a meaningful fashion
in a given tree. We observe that nodes are not meaningfully related if their
relationship tree contains two different nodes with the same label. Intuitively,
two nodes in a tree that have the same label correspond to different entities in
the world. Thus, in Figure 1, nodes 22 and 24 are related. However, nodes 22
and 27 are not since their relationship tree contains the label book twice. This
reflects the intuition that 22 is the price of the book with title 24 and not the
price of the book with title 27.

We formalize this idea. Let ny,...,ng be nodes in T. We say that nq,...,nk
are interconnected, denoted = (ny, ... ,ng), if the tree T,,, . ,, does not contain
any two nodes with the same label. We say that N is mazimally interconnected
with respect to a set of labels L if there is no strict superset N’ of N with labels
from L that is also interconnected. Now, given a query q over labels L, let S be
the set of all sets of maximally interconnected nodes in T with labels from L.
The relational image of T w.r.t. L is defined as follows

R(q,T):={tLn | N € S}.

The relational image of a tree contains nodes that are related to each other.
However, some such relationships may be more significant than others. Nodes
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are more likely to be meaningfully related if their lowest common ancestor is
relatively deep in the tree. If their lowest common ancestor is very high, then it
is more likely that their relationship is coincidental. Thus, nodes 19 and 24 are
more likely to be related then nodes 19 and 27. Note that in both these cases,
the relationship trees do not have any repeated labels.

Let N be a set of interconnected nodes. We say that N’ is an improvement
on N, denoted N < N’ if

— N\ N'={m}, N'\ N = {ny}, bbl(n;) = lbl(ny), i.e., N’ is derived from N
by replacing n; with no;

— For all nodes n in N N N, the lowest common ancestor of {ng,n} is a
descendent of the lowest common ancestor of {n;,n}.

If N is maximal w.r.t. <, we say that N is <-mazimal. We can remove some of
the tuples in R(q,T) that may be related in a less significant fashion, using the
definition above. Let S~ be the set of all sets of maximally interconnected nodes
in T' that are also <-maximal. We define the <-relational image of T w.r.t. L as

R*(q,T):={t,n | N € S~}.

Ezample 2. Consider the query
q(title, price) < (aname = ‘Dr. Suess’) A (price < 12).

The <-relational image of q over the tree presented in Figure 1 is

title aname price
Goodnight Moon M. Brown 1

Brown Bear 1 5.75
One Fish Two Fish Dr. Suess 12.50
Cat in the Hat Dr. Suess 10.95
Just Lost M. Meyer 5.75
Just Lost G. Meyer 5.75

We extend the function val to sets of tuples of nodes in the natural fashion. Note
that the tuple

(‘One Fish Two Fish’, ‘Dr. Suess’, 10.95) = val(17,19, 22)

is not in R=(q,T), since its relationship tree contains the same label twice. The
tuple

(‘Just Lost’, ‘Dr. Suess’, 5.75) = val(27, 19, 33)

is also not in R¥(q,T) since (27,19,33) < (27,31, 33). However, (‘Just Lost’,
‘Dr. Suess’, 5.75) is in R(q,T).



