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Abstract—In this paper, we propose an energy and latency efficient XML dissemination scheme for the mobile computing. 
It describes a novel unit structure called G-node for streaming XML data in the wireless environment. It exploits the profit of 
the structure indexing and attributes summarization that may integrate relevant XML elements into a group. It provides a 
way for choosy access of their attribute values and text content. It also suggests a lightweight and efficient encoding format, 
called Lineage Encoding, to support evaluation of predicates and twig pattern queries over the stream. The Lineage 
Encoding format represents the parent-child relationships among XML elements as a sequence of bit-strings, called Lineage 
Code and provides basic operators and functions for efficient twig pattern query processing at mobile clients. Wide-ranging 
experiments using real and synthetic data sets demonstrate our idea outperforms predictable wireless XML broadcasting 
methods for simple path queries as well as complex twig pattern queries with predicate situation. 
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I. INTRODUCTION 

 
In the rapid development of wireless network 
technologies, wireless mobile computing has become 
popular. Users communicate in the wireless mobile 
environment using their mobile devices such as smart 
phones and laptops while they are moving. Wireless 
broadcasting is an effective information 
dissemination approach in the wireless mobile 
environment it contains the following benefits: 1) the 
server can support a huge number of mobile clients 
without additional costs (i.e., scalability), 2) the 
broadcast channel is shared by many clients (i.e., the 
effective utilization of bandwidth), and 3) the mobile 
clients can obtain data without sending request 
messages that consumes much energy. We need to 
consider energy conservation of mobile clients when 
disseminating data in the wireless mobile atmosphere, 
because they use mobile devices with limited battery-
power (i.e., energy-efficiency). The overall query 
processing time must also be minimized to provide 
fast response to the users (i.e., latency-efficiency). To 
measure the energy-efficiency and latency-efficiency 
in wireless distribution, the tuning time and access 
time are used. The tuning time is the sum of the 
elapsed times spent by a mobile client to download 
the required data. The tuning time is used as a 
performance measure for energy-efficiency. The 
access time is the time onwards from when a mobile 
client tunes in to the broadcast channel to when the 
desired data are completely retrieved from the stream. 
The goals of conventional query processing on 
streamed XML data are to minimize computation 
costs and filtering time. Conventional XML query 
processing methods are mainly used in the wired 
system such as a native XML DBMS and a  
 

 
publisher/subscriber system. By these differences, 
conventional XML query processing methods 
degrade their effectiveness in the wireless mobile 
environment. For providing energy-efficient query 
processing over XML data in wireless and mobile 
environments, several approaches exploiting the 
profit of wireless broadcasting have been proposed to 
reduce structural overheads of the original XML 
document and attach induces containing time 
information to the XML data stream. We refer to 
these approaches as wireless XML streaming 
compared to conventional streaming and processing 
of XML data in the wired environment. These works 
allow mobile clients to selectively download the data 
of their interests by using index. However, they 
cannot process XML twig pattern queries efficiently 
since they do not contain branching information or 
parent-child relationships. The overview and main 
contributions of our work are summarized as follows: 
We define a streaming unit of a wireless XML 
stream, called G-node. The G-node structure 
eliminates structural overheads of XML documents, 
and enables mobile clients to omit downloading of 
irrelevant data during query processing. We propose a 
light-weight encoding scheme; called Lineage 
Encoding, correspond to parent-child relationships 
among XML elements in the G-nodes. We also 
describe relevant operators and functions that exploit 
bit-wise operations on the lineage codes.  
 
II. RELATED WORK 

 
 Several researches have been proposed to 
efficiently process XML twig pattern queries. 
Multipredicate merge join (MPMGJN) algorithm uses 
a merge join algorithm to provide higher cache 
utilization and superior performance than a standard 
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RDBMS algorithm. Al-Khalifa et al. Investigated 
successor nodes located at higher positions than their 
ancestor nodes in a stack. Based on this examination, 
they proposed efficient stack-based join algorithms.  
Twig Stack reduces the amount of the intermediate 
results and computational cost for merging the 
intermediate results using a chain of linked stacks that 
represent partial results to root-to-leaf query path. XR 
Twig demonstrates superior performance because it 
skips elements that do not tally with given twig 
patterns, using an index-based algorithm. In, Jiang et 
al. use two 
Algorithms, a merge-based algorithm for sorted XML 
data and an index-based algorithm for indexed XML 
data, to improve performance for matching twig 
queries with the OR-predicate Kashia et al. Future an 
XML path query processing algorithm integrating 
inverted lists and structure indices. This technique 
reduces computation costs omitting join operations.  
Several approaches have been proposed for energy 
and latency efficient XML query processing in the 
wireless mobile environment. S-node generates an 
XML data stream based on the unit for XML 
broadcasting, called an S-node. This approach 
construct Indices based on structural characteristics of 
an XML document (i.e., tag names and paths of 
elements). S-node enables mobile clients to omit 
irrelevant nodes using this index, providing energy-
efficiency. 
 
III. SYSTEM OVERVIEW 

 
Fig. shows the architecture of the Wireless XML 
broadcasting system. In this Wireless XML 
broadcasting, the broadcast server retrieves XML 
data to be disseminated from the XML repository. 
Then, it parses and generates a wireless XML stream. 
The XML stream is continually disseminated via a 
broadcast channel. In the client-side, if a query is 
issue by the mobile client, then tunes in to the 
broadcast channel and selectively downloads the 
XML stream for query processing. 
 

 
 
IV. ALGORITHM WIRELESS XML 

STREAM 
 
We suggest a new stream organization for XML 
data.Section4.1 presents the unit structure of the 
stream called G-node.Section4.2 describe attribute 

summarization inG-Node.Section4.3 explains XML 
Stream generation algorithm. 
 
4.1 G-Node  
We create a wireless XML stream by integrating 
information of elements of the same path. That is, the 
XML data stream consists of the series of Group 
nodes, called G-node. 
 
4.2 Attribute Summarization 
We use the benefits of the Attribute Summarization 
technique to decrease the size of a wireless XML 
stream. 
 
4.3 Wireless XML Stream Generation 
We explain how to generate wireless XML stream. A 
server retrieve an XML document to be disseminated 
from the XML repository and it generates wireless 
XML steam by using SAX, which is an event-driven 
API. SAX invokes content handlers during the 
parsing of an XML document. Behind streaming of 
XML data, streamed XML data are disseminated via 
a broadcast channel. 
Algorithm shows the wireless XML stream 
generation algorithm. First, the stream originator 
initializes related parameters at the start of document  
 
parsing Whenever the stream generator encounters a 
start tag of an element, it decide if the relevant G-
node is already constructed. If the relevant G-node 
does not exist in the G-node queue, the stream  
generator constructs a new G-node. If not, it inserts 
attributes of the current element into the existing 
Gnode.If the encountered element contains text, it 
invokes ContentHandler.characters().The stream 
generator generates Child Index, Attribute Index, 
Text Index, and Lineage Encoding(V,H)at the end of 
parsing.Finally,it flushes all G-nodes in the G-node 
queue into a Wireless XML stream. 
Algorithm: Wireless XML stream generation 
algorithm 
Input: A well-formed XML document D 
Output: Wireless XML Stream XS 
01: ContentHandler.startDocument () 
02: Path Stack PT ; 
03: G-node Queue GQ ; 
04: Set depth as _1 and node Id as 0; 
05: ContentHandler.startElement () 
06: Increase depth and node Id; 
07: IF (path p of the current node e does not exist in 
PT) 
THEN 
08: Construct a new G-node G with Tag name, AI, 
And AVL 
09: Push p into PT; 
10: ELSE 
11: Get a G-node G of path p from GQ; 
12: Add attribute values to AVL of G; 
13: END IF 
14: Set the depth thparent id as nodeId; 
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1. 15: Add (depth-1)th nodeId to parent list of 
G; 

16: Add nodeId to element list of G; 
17: Enqueue G into GQ; 
18: ContentHandler.endElement () 
19: Decrease depth; 
20: ContentHandler.characters () 
21: Get a G-node G of path p from GQ; 
22: Add text content to TL of G; 
23: Enqueue G-node G into GQ; 
24: ContentHandler.endDocument () 
25: WHILE (the end of GQ is not detected) 
26: Get the top entry G-node G and its child G-node 
Gc 
in GQ; 
27: Generate AI and TI of G; 
28: Compare the element list in G and the parent list 
In Gc; 
29: IF (a parent element exists) THEN 
30: Compute the number of elements n of same 
parent 
in Gc; 
31: Add a 1-valued bit to Lineage Code (V) of Gc; 
32: Add an integer n to Lineage Code (H); 
33: ELSE 
34: Add a 0-value bit to Lineage Code (V); 
35: END IF 
36: Set CI to the child G-nodes of Gp; 
37: END WHILE 
38: Flush all G-nodes in GQ into the wireless XML 
Stream XS; 
 
CONCLUSION 
 
In this paper, we proposed an efficient wireless XML 
streaming method supporting twig pattern queries. In 
our scheme provides an energy and latency efficient 
way to evaluate predicates and twig pattern matching. 
Specifically, our scheme reduces the size of the XML 
stream, exploiting the benefits of the structure 
indexing and attributes summarization. In this paper; 
we define a novel unit structure called G-node for 
streaming XML data in the wireless environment.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

We also propose a lightweight and effective encoding 
scheme, called Lineage Encoding, to maintain 
evaluation of predicates and twig pattern queries over 
the stream. The server can support a massive number 
of mobile clients without additional costs (i.e., 
scalability).The broadcast channel is shared by many 
clients (i.e., - the effective utilization of bandwidth). 
The mobile clients can receive data without sending 
request messages that consumes much energy. Thus, 
our scheme can support twig pattern query processing 
while providing both energy and latency efficiencies. 
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