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Abstract. With the rapid growth of Web APIs on the Internet, search-
ing appropriate APIs is becoming a challenging problem. General API
search systems (e.g., ProgrammableWeb) implement API search through
simple keywords matching leading to unsatisfactory search results. In
this paper, we presents a crowdsourcing based API search engine CASE.
Specifically, the API search engine leverages social information, Twitter
List, a tool used by individual users to organize accounts that interest
them on semantics. Based on the lists information, Latent Semantic
Indexing (LSI) model is employed to compute the semantic similarity
between the APIs and queries. Furthermore, the popularity of APIs
inferred from the lists number is integrated with the semantic similarity
to generate the final search result.

1 Introduction and Motivation

With the development of Web and mobile applications, a form of service called
application programming interface (API) becomes prevalent. An API is a gate-
way to other people’s software and can be employed to invoke a third-party soft-
ware component over the Internet. Compared to the traditional web services,
APIs are in a more popular style and can make solution more accessible and
more useful, which lead to a rapid growth of Web APIs. According to the analy-
sis offered by ProgrammableWeb (PW)!, a platform dedicated to manage APIs
and mashups, the number of its following APIs increased fast in recent years and
has reached 10850 by October 2014. Thus, how to discover the appropriate APIs
becomes a hot issue. Since general API search systems consider the keywords
match rather than the real semantic or topic information of APIs, the perfor-
mance of API search is limited. Taking PW as an example, if a consumer takes
“travel” as the query in search system, the top result is “Webcams.travel” which
is a directory of touristic webcams and classified in Video category. Absolutely,
“Webcams.travel” is not the objective API. The reason is that PW search system
only seeks APIs whose names or descriptions contain the query.

To alleviate the limitation of general API search systems, introducing crowd-
sourcing information into the search method is a popular and novel strategy. And
it has been proved effective in many other fields, such as information retrieval,

! ProgrammableWeb: http://www.programmableweb.com.
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Fig. 1. An example of list Fig. 2. Framework of crowdsourcing
based API search

social network, etc. [2,4]. In this paper, we introduce extra crowdsourcing infor-
mation, named as Twitter lists [3], to improve the performance of API search.
Twitter lists, which are used to help users organize the Twitter accounts they
are interested in, include list names and descriptions that contain a wealth of
semantic information. Figure 1 illustrates the contents of lists by showing several
lists including LinkedIn. Most of the list names are related to ‘Social Media’ and
‘Career’ along with the corresponding list descriptions, which distinctly reflect
the topic of LinkedIn. After being matched with APIs in PW, we crawled 3877
APIs’ Twitter accounts and the lists involving them. One API could be involved
in many lists and the most reaches 84511. 30.8 % of total APIs are organized by
more than 100 lists, and 70.1 % are included by at least 10 lists. Thus the list
information of most APIs is full of richness.

In this paper, we build a demonstration of API search engine called CASE.
The critical idea of CASE is to infer an API’s topic by analyzing semantics of
lists including the API Twitter account. Based on the lists information, Latent
Semantic Indexing (LSI) [1] is employed to compute the semantic similarity
between APIs and queries. Additionally, the popularity of APIs inferred from
the lists number is integrated with the semantic similarity to generate the final
search result. Therefore, CASE could provide semantics matched and popularity
satisfied results for a given query.

2 Algorithm Framework

Figure 2 illustrates the whole framework of algorithm applied in the API search
engine. The list data for API search is crawled from Twitter after being matched
with APIs crawled from PW. Generally, the process of the algorithm could be
divided into two parts. The first part is utilizing the name and description infor-
mation of lists to compute the semantic similarity, including three steps: pre-
processing, LSI and similarity calculation. After the data pre-processing like
tokenization, stop words removal, stemming, etc., the features extracted from
lists and the given query could be mapped into a conceptual space through LSI.



484 T. Liang et al.

The returned relevant APIs are ranked according to cosine similarity, thus the
semantics based rank score of an API and a given query is defined as:

Z Wq,; Wi, j

\/Z w2q1\/2 w;

where w denotes term vector of an API or query in latent semantic space.
Another part is about popularity calculation for each API based on its list num-
ber, which reflects how popular an API is among Twitter users to a certain
extent. The popularity based rank score of an API is define as:

(1)

scores(q, API;) = sim(q,d

log,y N — log;, min

scorep(API;) = (2)

log,, mazx — log,, min
where N represents the number of lists including the ith API, min and max
respectively denote the minimal and maximal numbers of APIs’ lists.

The final rank score is decided by the integration of semantic similarity and
APT’s popularity, since the two measures synthetically satisfy the demands of
users. Thus, combining the last two equations, we define the final rank score as:

score(q, API;) = Ascores(q, API;) + (1 — X)score,(APL), A € [0,1]  (3)

where X is a weight to balance the importance of semantic similarity and popu-
larity.

3 User Interface

Our crowdsourcing based API search engine is online available, users can use
it to search APIs by visiting http://zjumsi.com/projects/case/index.php. The
overall pages in the search platform are designed based on HTML5. The first
page offers the crowdsourcing based API search function of the platform, and
the next pages show some information and analysis about APIs, Twitter lists,
and the demo video?.

Figure 3(a) depicts the search interface and 52 sample queries from 12 cate-
gories are offered here. Users can click any sample query or input a query man-
ually for searching the appropriate APIs. Figure3(b) shows the search result
page while user chooses a sample query holiday. It can be easily found that each
search result entity mainly includes four parts: (1) API name; (2) API descrip-
tion; (3) the category API belongs to; (4) the lists number including API which
shows API’s popularity. Moreover, the first icon beside the API name links to the
API page in ProgrammableWeb, which offers more detailed information about
the API. When click the second icon, it will show the page of Twitter lists includ-
ing the API, helping users to better understand the crowdsourcing knowledge
about API.

2 The demo video also can be found at https://youtu.be/D6xTzFkAX;jQ.
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Fig. 3. User interface of CASE

4 Conclusion and Outlook

This paper demonstrates a crowdsourcing based API search platform named
CASE. CASE applies LSI model to calculate semantic similarity based on Twit-
ter lists information, and integrates it with API popularity to infer the final
search result. Therefore, the search platform offers semantics matched and pop-
ularity satisfied results for a user query.

To enrich the function of the API search platform, it is considered to assign
tags for each API which can be used to find APIs with similar function, and
recommend APIs for a specific mashup in our future work.
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