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Computer sciences and related disciplines evolve around developing, evaluating,
and applying algorithms. Typically, an algorithm is not developed from scratch, but uses
and builds upon existing ones, which often are proposed and published in scholarly
articles. The ability to capture this evolution relationship among these algorithms in
scientific literature would not only allow us to understand how an algorithm is
composed, but also shed light on large-scale analysis of algorithmic evolution through
different temporal spans and thematic scales. We propose to capture such evolution
relationship between two algorithms by investigating the knowledge represented in
citation contexts, where authors explain how cited algorithms are used in their works. A
set of heterogeneous ensemble machine-learning methods is proposed, where the
combination of two base classifiers trained with heterogeneous feature types is used to
automatically identify the algorithm usage relationship. The proposed heterogeneous
ensemble methods achieve the best average F1 of 0.749 and 0.905 for fine-grained and
binary algorithm citation function classification, respectively. The success of this study
will allow us to generate a large-scale algorithm citation network from a collection of
scholarly documents representing multiple time spans, venues, and fields of study. Such
a network will be used as an instrument not only to answer critical questions in
algorithm search, such as identifying the most influential and generalizable algorithms,

but also to study the evolution of algorithmic development and trends over time.
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