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Abstract —With the emergence of high data rate sensor network applications, there is an increasing demand for high-performance
query services. To meet this challenge, we propose Dynamic Conflict-free Query Scheduling (DCQS), a novel scheduling technique for
queries in wireless sensor networks. In contrast to earlier TDMA protocols designed for general-purpose workloads, DCQS is

new queries in order to assess any potential damage to the
structure. Therefore, a key challenge is to provide a high-
throughput query service that can collect data from large
networks and adapt to workload changes.

To meet this challenge, we propose Dynamic Conflict-free
Query Scheduling(DCQS), an integrated framework for
transmission scheduling designed to meet the communica-
tion needs of high data rate applications. A data collection
application may express its collection interests as queries
over subsets of nodes which may involve data aggregation

[4]. Instances of these queries are executedperiodically to
collect data at the base station. The use of routing trees in
executing query instances introduces precedence constraints
among packet transmissions. For example, when data
aggregation is used, a node must wait for its children’s
data reports before computing an aggregated data report
and relaying it to its parent. Intuitively, integrating
application layer information (the periodicity of queries)
and routing layer information (the precedence constraints)
into the transmission scheduling process may lead to
significant performance improvements. By incorporating
this cross-layer information into the scheduling process,
DCQS provides not only better performance than tradi-
tional transmission scheduling techniques designed for
general workloads and networks, but also has the follow-
ing salient features: 1) DCQS can adapt its transmission
schedule in response to the addition/removal of queries
and changes in query rates without having to recompute
its transmission schedule. 2) DCQS dynamically deter-
mines the transmissions to be executed in each slot and, as
a result, it may adapt to workload changes more effectively
than traditional TDMA protocols with fixed transmissions
schedules. 3) DCQS has low runtime overhead and limited
memory requirements making it suitable for resource-
constrained devices.

The remainder of the paper is organized as follows:
Section 2 describes the query and network models we adopt.
Section 3 details the design and analysis of DCQS. Section 4
describes how DCQS handles dynamic networks and work-
loads. Section 5 provides simulation results using NS2.
DCQS is compared with existing transmission scheduling
approaches in Section 6. Section 7 concludes the paper.
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