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Abstract

This paper presents an approach o spatial specifications
for Web information rransformatien’. Extended from the
Kewerved ﬂrﬂp.'l {rrammar fﬂﬂ{;}, i .Epﬁlr.l’a.f I'.'}'rnlph
Grammar (§GG) (5 proposed The paper illusirares o
detailed example that applies the 5G lo fransform a XML
Weh dovimenr o a8 WHL sireciure ll|‘i'.|r' the da'apm_'u an
mabile devices, The 8GG formalim is gengral enough for o
wide range of applicanons tuch ar mullimedia inrerfaces,
elecirondc publishing and XML document conversion.

1. Introduction

With the rapid development of the Intermet echnology,
mare grephs and media-rich contents are delivered on the
Web. There are various kinds of viewing conditions when
surfing the Imermet, such as varying screen sizes, siyle
preferences, and different device capsbilities. In order to
adapi  to  different clients, we peed an executable
mechanism io auiomatically transform the pressotation
layout. There are mereasing demonds for the ability of
awlomalic transformation and vesualization 10 meet he
cliem shle requirements,

Visual programming languages (VPLs) are capable of
expressing and communicating seructural informalion mon:
effeciively than iexiual languages, As the underlying theory
of WPLs, praph grammars provide 4 sound and well-
established fowndaven in defining lugic relations among
the lenguage compopenis [13). The recenily deveboped
Reserved Graph Grammar (RGG) formalism is powerful in
expressing  varjous types of diagroms, with & parsing
complexity of polynomisl tme under o non-ambiguous
condition [17)[18]. Zhang ef al. presents a visual approach
s XML document design and transformation, which uses
RGG o define the XML syniax and specify the
transformation amaong different XML formats {20].

Although RGCO% are expressive and efficient. they
cannot be used v document layoul iransformations withoul
suppert for spatial specifications. This paper presenis &
spatial exiension 1o the RGO, called the spanal graph
prammar (S0G0G), and illustrates is application in Web
information  iransformation.  The process of Web
trem=forindtiom & ilosiraied in Figure |, where there arc
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o types of inpu decumenis: XMLOXSL or XTI
specified, or graphs répreseniing  envisaped  document
struciores, We firsi oblain the trec structure of the inpit
Web document, which is then ransformed o & host graph
o be processed by a spatial graph grammar, The 560G is
defined to wansform the host graph o the desired
prescentation  layout,  The  layowt  graph  is  finally
automatically translated into o WML {(Wircless Markup
Language) documcni for displaying on mobile devices or
KMILSXSLANHEML, document for deskiop displaying, This
paper presents our approach 1o this process bul omitling the
conversion parl for texiuul or graphical documents do their
iree sireciures (Le. the white boxes in Figure 1} WML [16]
i5 & markup lanpusge hased on XML, and s intended for
use in specifving the conlemt and wser intcrface for
narrowband devices, including cellular phones and pagers.
nnd maore recently PDAs,
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Figare | Weh page wansformation progess

Section 2 briefly introduces the RGG formalism. Section
3 descnbes the Spatial Graph Grammar, in particular, the
notations for spatial specifications and their application in
layoul transformation. Sections 4, 5, and 6 walk through an
cxample 1o illusirmie the applicaton of the 530G6 1o ihe
transformation of a XMIJXSL or XHTML ree ilo &
WML document, Section 7 discusses related warks,
followed by the conclusion and future work in Section 8.

2. Reserved Graph Grammars

Most graph grammars consist of a set of rewniting rules
called produciions as shown in Figure 2. Each production
consists of twa sub-graphs, called lefy groph and righ
graph. Graph ransformation is a sequence of applications
of producoons, Applications  are  classified o L-
opplications and R-spplications. An L-apphcation (or K-
application) is 1o replece a sub-graph (called a redex) in the
host graph, which is isomorphic w0 the left {or Aght) graph



