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Figure 1: Word2vec with two different architectures
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Figure 3: D2VEcC model to learn vector representations for
words and API elements from API documentation
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Figure 3: D2VEc model to learn vector representations for
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® APINF 1 X> K~ (Java JDK Core, Apache Commons

libraries)

Table 1: JDK and Apache Training Dataset

Number of distinct API elements 36,923
Number of distinct English words 10,258
Occurrence frequency of APIs 3.2
Occurrence frequency of English words 25.6
Vocabulary size 47,381

Number of APIs embedded within a documentation 2.7
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Table 1: JDK and Apache Training Dataset

Number of distinct API elements 36,923
Number of distinct English words 10,258
Occurrence frequency of APIs 3.2
Occurrence frequency of English words 25.6
Vocabulary size 47,381
Number of APIs embedded within a documentation 2.7
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- Title: How can | insert an element in array at a given position?

|/l Creates an array of integer value and prints the original values.
| Integer[] numbers = new Integer[I{1, 2, 3, 8, 13, 21};
- | System.out.printin("Original numbers:" + Arrays.toString(numbers));

/| Creates an ArrayList object and add the entire content of numbers array
. |into the list. We use the add(index, element) to add element=5 at index=3.
| List<Integer> list = new ArrayList<>();

- | list.addAll(Arrays.asList(numbers));

- |listadd(3, 5);

|/ Converts back the list into array object and prints the new values.
- | numbers = list.toArray(new Integerf[list.size()]);
| System.out.printin("After ins ert " + Arrays.toString(numbers));
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Figure 4: An API code example with query from KodeJava
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Table 3: Accuracy comparison on API code search

— NIRRT ?)

top-1 top-2 top-3 top-4 top-5
Word2Vec 11.7 185 22.7 263  29.5
D2VEcC 19.9 288 33,9 38.2 41.2
revised Vector Space Model (rVSM) 19.1 23.0 254 274 352
rVSM+ Word2Vec 28.2 304 335 346 385
rVSM+D2VEc 35.5 46.7 52.7 58.1 60.9
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Table 6: Tutorial Corpus

Tutorial #APIs | Explanatory Non-Expla. | Frag with Frag w/o

Fragment Fragment APIs APIs
Joda Time 36 19 10 21 8
Math Lib 73 31 10 16 25
Col. Official 59 31 26 17 40
Col. Jenkov 28 34 35 42 27
Smack 40 42 5 31 16
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Table 7: Accuracy in Ranking Relevant Tutorial Fragments for APIs

Precision (%) Recall (%) F-score (%)
Tutorial FRAFT Word2Vec D2VEc | FRAFT Word2Vec D2VEec | FRAFT  Word2Vec D2VEc
Joda Time 85.19 44.62 73.17 76.67 100.00 100 80.70 61.70 84.51
Math Lib 84.78 81.25 82.81 73.58 98.11 100.00 78.79 88.89  90.60
Col. Official 62.03 50.00 64.29 87.50 58.93 64.29 72.59 54.10 64.29
Col. Jenkov 61.19 48.57  57.69 97.62 100.00  88.24 75.23 65.38  69.77
Smack 77.94 87.88  87.88 94.64 100.00 100.00 85.48 93.55 93.55
Average 74.23 62.46 73.17 86.00 9141 90.50 78.56 72.72 80.54
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LIBRARIES

® JDK CoreDAPIZ AL LT, HEZFEDIFMDApache
CommonsDAPIZHEE 5 H ?

e £ (F : Word2vec . 7~r . Doc2vec)

60%
54%

50%
— 49%
40% 40%
40% 6% . 38%
>
®
S 30%
S 25%
2 22%
20%
10%
0%
Top 1 Top 2 Top 3 Top 5 Top 10

Figure 7: Accuracy comparison in deriving API mappings
16



=y al)

® XL

o XEANY KNIET BICIE, Word2veck D HDoc2vechH’
B

o CNETOHOLDAEMIIMELNTWEES D B Doc2veclc BEE
Wb 5HH

o PR

® SHEEREBRD PO AHNEZSNTWS

17




