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Empirical Study of Code Query Technique Based on Constraint Solving on StackOverflow
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(State Key Laboratory for Novel Software Technology,Nanjing University, Nanjing 210093, China)

Abstract Code query plays an important role in code reuse,and the Q& A about code on StackOverflow which is a pro-
fessionalquestion-and-answer site for programmers is a typical scenario for code reuse. In practice,the manual way is a-
dopted to answer questions, which usually has the disadvantages of poor real-time,incorrect description of problems,and
low availability of answers. If the process of code query and search can be automated and replace manual answering, it
will save a lot of manpower and time cost. Now there are already many code query technologies, but most lack experie-
nce of application in the real case. Based on the ideas of Satsy,this paper implemented the code query technology based
on constraint solving for Java language, and designed the empirical study. This paper used StackOverflow as the re-
search objectsand mainly studied how to apply the code query technology based on constraint solving of Q& A about
code on the website. First of all, the problems on the website are analyzed.and 35 problems with high traffic in Java lan-
guage are extracted as query problems. Then,about 30000 lines of code are captured from GitHub,and they are conver-
ted into the form of constraints as well as built as a large code base to support code query. Finally.through the analysis
of the query results of these 35 questions,the practical application effect of the technology on StackOverflow was evalua-
ted. The results show that the proposed technology has good practical application effect on the specific questions and
code scale studied.and can replace the manual answer on a considerable scale.

Keywords Code query,Constraint solving,Opensource code database, Empirical study
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zipcodelist := @parameterQ
temp$0 = new java.util. HashSet
specialinvoke temp$0.<init>()
lump = temp$0

temp$1 =0

labelO:
nop
temp$2 = lengthof zipcodelist
if temp$1 >= temp$2 goto label3

/

temp$3 = zipcodelist[temp$1] -
i=temp$3 o ket
temp$4 = java.lang.Integer.valueOf{(i) temp$9 = 0
temp$5 = lump.contains(temp$4) e
if temp$5 == 0 goto label2
l \ label2:
nop

goto labell

temp$7 = java.lang.Integer.valueOf(i)
temp$8 = lump.add(temp$7)

nop
labell: temp$1 = termp$1 + 1
nop goto label0
temp$6 = 1
return temp$6
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Fig. 3 Control flow graph of corresponding Java source code
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Table 1 Example contraint

constraint content

1 ; Inputs: zipcodelist_0 # (as seq. empty (Seq Int))
2 ;Outputs:temp $9_0#0

3 (declare-const zipcodelist_0 (Seq Int))

4 (declare-const temp $ 0_0 (Array Int Int))

5 (assert (= temp $0_0 ((as const (Array Int Int)) 0)))
6 (declare-const lump_0 (Array Int Int))

7 (assert (= lump_0 temp $0_0))

8 (declare-const temp $1_0 Int)

9 (assert (= temp$1_00))

10 (declare-const temp $2_0 Int)

11 (assert (= temp $2_0 (seq. len zipcodelist_0)))
12 (assert (= temp$1_0 temp$2_0))

13 (declare-const temp $ 9_0 Int)

14 (assert (= temp$9_00))

TEHEAT AL H 9B 5E WF . 4% JSON H input Al output #B 43
FE 43 30 5 29 3 e S input Al output 25 & #F47 45 4 L 78
AT T — A 1/0 T2 3 S HE zipeodelist_0 5[1,

U https://stackoverflow. com/questions/3389264
» https://stackoverflow. com/questions/2137755
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2,348 , i temp $9_0 5 false B3¢ . X F #4590 3 5 19 24
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i 42 8 TE B B R A7 HE 7 O [l
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import java. util. HashSet;
import java. util. Set;
public class S1 {

public boolean duplicates(final int[ ] zipcodelist)

{
Set{Integer) lump=new HashSet<<>>();

for (int i:zipcodelist)
{

if (lump. contains(i)) return true;
lump. add(i) ;
}

return false;
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[&] AL 1/0 514
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(345—>>[3,4.5]),(1100— >
[1,1,0,0D

How to get the separate digits of an

int number?!’

How do I reverse an int array in Ja-

2
va??

((1]=>[1D.([1.2]—>
[2.1D.([1.2,3]—>[3,2,1])

Properly removing an Integer from a

List{Integer) »

1, 1—>[D, (2], 1—>
[2D.([1,2],1—>[2D. (1,
2],3—>[1,2]
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Replace a character at a specific index in a string?"
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Table 3 Screening statistical results of StackOverflow questions
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Table 4 Question list
A5 3t e
1 How to get the separate digits of an int number? separate digits number
2 Java reverse an int value without using array reverse int value
3 How to concatenate int values in java? concatenate int value
4 Sorting integers in order lowest to highest java int array sort
5 Java-how to convert letters in a string to a number? convert string to int
6 Rounding a double to turn it into an int (java) round double int
7 Dividing two integers to a double in java divide integer
8 Round a double to 2 decimal places [ duplicate] round double places
9 Checking if an int is prime more efficiently check int prime
10 How can I pad an integers with zeros on the left? pad integer
11 How do I convert a String to an int in Java? convert string to int
12 How to check if a String is numeric in Java? string numeric
13 Java: How do I count the number of occurrences of a char in a String? count char in string
14 Reverse a string in Java string reverse?
15 Check whether a string is not null and not empty string null empty
16 Check string for palindrome string palindrome
17 How do I concatenate two strings in Java? string concatenate
18 Evaluating a math expression given in string form [ closed] string evaluate
19 Best way to convert an ArrayList to a string convert list to string
20 How to remove the last character {rom a string? string remove last
21 How can I test if an array contains a certain value? array contain
22 How can 1 concatenate two arrays in Java? array concatenate
23 How do I reverse an int array in Java? array reverse
24 How do I remove objects from an array in Java? array remove
25 How to add new elements to an array? array add
26 Finding the max value in an array of primitives using Java array max
27 Finding the min value in an array of primitives using Java array min
28 Java:finding index of maximum from slice of an array array max index
29 Sort an array in Java array sort
30 Java Array:Finding Duplicates array find duplicate
31 Java Array Sort descending? array sort descending
32 How to find the index of an element in an array in Java? array find index
33 How do I remove repeated elements from ArrayList? array remove repeated
34 Intersection of ArrayLists in Java arraylist intersection
35 Union of ArrayLists in Java arraylist union
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Table 5  Statistics results of query

5] 72 B ] REC ol o Fid
w5 EHmEK EHH i /s B 1% &%
1 14 3 6 220.42 1929 78824
2 210 94 1 2118.42 14059 445656
3 78 13 - 166.67 11570 481866
4 183 11 1 486.57 24221 1031520
5 14 4 1 76.94 2376 75702
6 9 4 1 1.19 64 1272
7 5 i 1 1.32 70 530
8 19 18 1 6.68 348 2918
9 125 59 1 73.02 4155 46816
10 0 0 - 287.03 1025 37607
11 28 3 1 101. 55 2744 112728
12 34 12 1 44.50 2282 51342
13 3 2 1 13.87 996 31835
14 30 3 1 54.20 2467 104670
15 62 6 1 37.85 2230 55033
16 40 12 1 44.46 2242 53061
17 5 3 1 21.43 1213 49263
18 15 1 - 226.19 3668 155794
19 2 1 2 2.02 447 34890
20 30 2 4 58.02 2488 106 642
21 20 5 1 13.51 1883 62553
22 14 0 1 66.65 6933 351513
23 196 9 1 370.93 20627 862181
24 44 0 1 345. 94 18813 870706
25 i 2 1 365. 66 20885 965350
26 63 34 1 183.91 12913 540022
27 101 30 1 105.78 9537 358077
28 98 44 1 119.47 8832 323026
29 201 5 7 481. 48 21746 924149
30 45 29 1 22.19 2187 44929
31 198 5 5 462.02 21780 927721
32 43 16 1 116. 29 10988 498282
33 181 3 - 395.57 21813 915638
34 21 0 - 59.65 6121 305515
35 22 0 1 56.33 5885 290951
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