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Abstract In the process of software development,reusing application programming interface (API) can improve the efficiency of
software development. However,it is difficult and time-consuming for developers to use unfamiliar APIs. Previous researches tend
to take APIs as inputs to search corpus and recommend API usage patterns, which does not conform to the habits of developers
searching for API usage patterns. This paper proposed a novel Semantic Similarity based APl Usage Pattern Recommendation ap-
proach (SSAPIR). This approach first adopts hierarchical clustering algorithm to extract API usage patterns,and then calculates
the semantic similarity between queries and API usage patterns’ description information, aiming to recommend highly relevant
and widely used API usage patterns to developers. To verify the effectiveness of SSAPIR, Java projects are collected from
GitHub, from which the API usage patterns related to the 9 popular third-party API libraries and their description information
are extracted. Ultimately, this paper recommended API usage patterns based on natural language queries which are related to the
9 third-party API libraries. To verify the effectiveness of SSAPIR, this paper measured the Hit@K of the recommendation re-
sults. The experimental results demonstrate that SSAPIR can effectively improve the accuracy of recommendation results and
achieves an average accuracy of 85.02% in terms of Hit@10,which outperforms the state-of-art work., SSAPIR can complete the
API usage pattern recommendation task greatly and provide accurate API usage pattern recommendation for developers by taking
natural language queries as inputs.
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* This is normally useful when creating a new
* document from scratch.
* If the information properties are already there,
* then nothing will happen.
*/
public void createInformationProperties() {
if (!initialized) {

readProperties(); ——— Call Sequences

}
if (sInf == null) {
sInf =
PropertySetFactory.newSummaryInformfation();
}

if (dsInf == null) {
dsInf = newDocumentSummaryInformation();

‘ 4

API call sequences: poi.hpsf.PropertySet.readProperties()->

Method Signature

poi.hpsf.PropertySetFactory.newSummaryInformation ()->
poi.hpsf.PropertySetFactory.newDocumentSummaryInformation()
Method signature: create information property

Annotation: create summary information document summary
information property part document

Bl 2 Apache POT 3 B 4 B i) 7 504 25 #4 7 B
Fig. 2 Example of metadata from Apache POI project
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approach for nine third-party API libraries
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commons-codec 0.9265 0.7527 0.2309
commons-io 0.7477 0.5596 0.3361
commons-lang 0.7190 0.6082 0.1822
commons-logging 0.9104 0.8475 0.0742
easymock 0.9241 0.6703 0.3786
junit 0.9304 0.8194 0.1354
logdj 0.8994 0.7628 0.1790
servlet-api 0.6926 0.6211 0.1152
slf4j 0.9019 0.7090 0.2721
AVG 0.8502 0.7056 0.2049
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Fig. 4 Hit@10 results for SSAPIR and its variants for nine
third-party API libraries
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Table 6 Hit@10 precision rate details for SSAPIR and its variants
for nine third-party API libraries

% =% APl & SSAPIR  SSAPIR_name SSAPIR_API
commons-codec 0.9265 0.7815 0.8324
commons-io 0.7477 0.5703 0.6196
commons-lang 0.7190 0.6209 0.6327
commons-logging 0.9104 0.8710 0.8574
easymock 0.9241 0.7415 0.8190
junit 0.9304 0.8318 0.8504
log4j 0.8994 0.7995 0.8139
servlet-api 0.692 0.6319 0.6437
slfdj 0.9019 0.8096 0.8275
AVG 0.8502 0.7398 0.7663
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Table 7 Precision rate details for SSAPIR and baseline approach in

different Hit@XK for nine third-party API libraries

% =9 APl & VRS Hit@5 Hit@10  Hit@10 ¥ 2% /%
commons- SSAPIR 0.8758 0.9265 57 26
codec Baseline 0.5287 0.5891 ’

commons- SSAPIR 0.5570 0.7477
_ i 57.48
io Baseline 0.3360 0.4748
commons- SSAPIR 0.5865 0.7190
) 147.65
lang Baseline 0.2375 0.4870
commons- SSAPIR 0.8487 0.9104 13,28
logging Baseline 0.6148 0.8037 h
SSAPIR 0.8642 0.9241
easymock X 112.93
Baseline 0.3832 0.4340
o SSAPIR 0.8840 0.9304 s o6
unit 53.
! Baseline 0.5291 0.6043
) SSAPIR 0.8072 0.8994
log4j . 83.96
Baseline 0.1099 0.4889
. SSAPIR 0. 6006 0.6926
servlet-api X 98.35
Baseline 0.2147 0.3492
SSAPIR 0.7965 0.9019
slfdj i 45.54
Baseline 0.5420 0.6197
SSAPIR 0.7578 0.8502
AVG 57.75
Baseline 0.3884 0.5163
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