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ABSTRACT
Location-based services (LBSs) have emerged as one of the
killer applications for mobile and pervasive computing. Due
to limited wireless channel bandwidth and scarce client re-
sources, client-side data caching is essential to enhance the
data availability and to improve the data access time. In
this demonstration, we present a CS Cache Engine for LBS.
The engine adopts our Complementary Space Caching (CS
caching) scheme [3] that differs from conventional data caching
schemes by preserving a global view of the database in the
cache. The global view consists of cached objects and Com-
plementary Regions (CRs) representing those objects in the
server but not in the cache. The CS Cache Engine supports
various location-based queries. In addition, it allows the
clients to determine whether queries are completely answer-
able by the cache, thereby effectively avoiding unnecessary
traffic over the wireless channel. In this paper, the archi-
tecture and the functionality of the CS Caching Engine are
discussed. Furthermore, a tourist information application
called TravelGuide powered by this cache engine is demon-
strated.

1. INTRODUCTION
Location-based services (LBSs) have emerged as one of

the killer applications for mobile and pervasive computing.
Efficient processing of various location-based queries (with
respect to the positions of users) is particularly critical to
the provision of LBSs. For instance, queries like “Where is
the nearest gas station?” and “Which ATMs are within 1
mile from my current position?” are very often asked by
users. The former one is called the Nearest Neighbor (NN)
query and the latter one is called the Range query. They
are common types of location-dependent queries.

Typically, mobile computing applications are restricted
by low-quality communication, frequent network disconnec-
tions and the limited resources of mobile devices. To im-
prove data access efficiency and to alleviate the contention
of wireless bandwidth, some data are cached at the client
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side. Queries can be answered by clients locally if the re-
quired data are available.

Client-side cache for LBSs mandates two important re-
quirements to maximize the cache utilization and reduce the
wireless channel contention, including:

(1) supporting multiple kinds of location-dependent queries.

(2) determining whether a query can be answered locally
at the client in order to reduce requests to the server.

Existing caching schemes maintain a portion of a data-
base in terms of pages, data records or previous query re-
sults [2]. Cached pages/records alone cannot help determine
if a query can be locally answered, while cached query re-
sults are mostly constrained to supporting queries of spe-
cific types only. Thus, there is a strong need for devising
new caching schemes to meet the above mentioned require-
ments. Complementary Space Caching (CS caching) [3] is
a novel caching scheme we have recently proposed. In this
paper, we present a CS Caching Engine based on CS caching
scheme. The cache engine caches spatial data in the client
to support various kinds of location-dependent queries is-
sued by client applications. It consists of a query processor,
a cache manager and cache memory. The query processor
evaluates location-dependent queries with cached data and
other metadata provided by the cache manager. The cache
manager downloads additional data as needed and manages
the cached data and metadata in the cache memory.

CS caching differs from existing caching schemes by pre-
serving a global view of the database. In addition to the
cached data objects, it maintains Complementary Regions
(CRs) representing auxiliary information about missing ob-
jects, i.e., the objects that are not cached but available in
the server. Figure 1 depicts an example where CS caching
is adopted (in this figure, all dots, either in black or white,
constitute the whole dataset, with black ones representing
cached objects, and rectangular boxes enclosing white dots
standing for the CRs in the cache). Suppose that three ob-
jects e, f and g (the result of the first query, Q1) are cached
and other objects (i.e., a, b, c, d, h and i) are abstracted as
CRs in the cache. A range query Q2, covering only object f
and no CRs, can be locally asserted to require no additional
object from the server. Therefore, no request to the server is
needed and the query is completely answerable by the cache.
Similarly, a nearest neighbor (NN) query Q3, issued at p and
with ‘e’ as the result, can also be answered locally without
contacting the server. This caching scheme supports both
Q2 and Q3, two queries of different types. These features
are not available in existing caching schemes.
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