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Master Basic Module
Topic: Applying Bit-Wise Dynamic Interleaving in the RCAS Index

The Robust Content-And-Structure (RCAS) index [1] is a novel index for semi-structured hier-
archical data. Unlike pure content indexes or pure structure indexes, the RCAS index combines
the content and structure of the data in a single index by interleaving paths and values. At the
core of the RCAS index is a new interleaving scheme, called Dynamic Interleaving, that adapts
to the distribution of the data and interleaves paths and values at their discriminative bytes. The

7 discriminative byte of a set of byte-strings-is the first byte after the longest common prefix of
the strings, i.e., the first byte for which the strings differ. Interleaving paths and values at their
discriminative bytes ensures robust query performance for Content-and-Structure CAS que-

- ries that consist of a path predicate and a value predicate. An example of such a CAS query

is to find all files that are larger than 10MB and that are stored in the home directory of a user.

The RCAS index partitions the data such that all indexed keys are grouped together that ha-
ve the same value for the discriminative path or value byte. Each partitioning step produces
between 2 and 28 partitions. Experiments have shown that in practice partitioning the data in
the path dimension produces few large partitions, while partitioning the data in the value di-
mension yields many small partitions [1]. This imbalance may negatively affect the robustness
of the RCAS index, since smaller partitions can prune the search space faster during query
processing.

The goal of this Master Basic Module is to implement and evaluate a version of the RCAS index
that uses bit-wise dynamic interleaving. A bit-wise partitioning of the keys produces exactly two
partitions. As a result, the imbalance between the path and value dimensions may be avoided.
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Tasks

1. Study the relevant literature [1] to understand how the RCAS index interleaves paths and
values at their discriminative bytes in the index.

2. Implement a version of the RCAS index that applies the bit-wise dynamic interleaving.
The implementation should support

(a) Bulk-loading

(b) Evaluation of simple CAS queries. The path predicate needs to only support the
descendant axis at the end of the query path.

3. Summarize your work in a short report.
Optional Tasks

1. Adapf the RCAS implementation to allow the descendant axis anywhere in the query
path. '

2. Conduct an experimental evaluation in which you compare the query performance of the
bit-wise and the byte-wise RCAS index.
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