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Abstract

Considering that the longest phase of the software lifecycle is maintenance, software engineers
seek methods to automate the processes in this phase. During maintenance, one of the most critical
activities is locating bugs and providing error-free updates. Despite the numerous tests conducted
during software development, unknown errors still exist, causing inconvenience to users.
Additionally, some errors result from side effects of code changes, making it imperative to find
an automated and accurate way to locate bugs. Various works have been done in this area, all of
which focus on the impact of statements on output and their behavior in successful and
unsuccessful executions. This paper proposes a method for precise bug localization using a defined
fitness function for the genetic algorithm, which eliminates the local optimal factor for code
statements and assigns scores based on their bug-prone behavior, considering their slicing. The
evaluation of this method demonstrates its accuracy.
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86  int Non_Crossing_Biased _Climb()

87 |

88 int upward_preferred;

89 int upward_crossing_situation;

99 int result;
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92 upward_preferred = Inhibit_Biased_Climb() > Down_Separation;

93 if (upward_preferred)

7=

95 trace[6] = 1;

96 result = !(Own_Below_Threat()) || ((Own_Below_Threat()) && (!(Down_Separation > ALIM()))); /* opertor mutation *
97 }

98 else

9l

00 trace[7] = 1;

01 | result = Own_Above_Threat() && (Cur_Vertical Sep >= MINSEP) && (Up_Separation >= ALIM());
02 }

03 return result;
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@ Buglocalization - NetBeans IDE 8.2
File Edit View Navigate Source Refactor Run Debug Profile Team Tools Window Help

P S D @ [cemtone | @ F W DB

Projects X |Files | Services | —|[ stert Page x[[s java %|
(=& Buglocalization source  Hisory | -0 - | Q@SB FP LD
=-lja Source Packages
=-E Buglocalization 85 }
(& Buglocalization.java @ }catch(Exception ee) {System.out.println{ee.getMessage ()+"\nTestcase is not initialized!™);};
[ Test Packages 7| L
B Libraries }
B Test Libraries 88
89 public void initPop()
90 B {
91 Random generator = new Random();
92 for (int j=0;j<init_pop;j++)
93 {
94 String chstr = "";
o] ArrayList<Integer> chromosome = new ArrayList<Integer> ();
96 boolean flag = false;
97 for (int i=0;i<genes;i++)
an 4
<
© > P2
Output - on (run) % |
~Navigator x| =
Members | = (i o, 0,0, 0,0 0 00,0 00 000001,00 0800000 1,00 1, 0000000000000 0 0
y
% Buglocalization ~ 50,08 0,08 90,00,0008008 010080008 100000080081000800,a
& Buglocalization(in: genes, int testcases) o
© crossover() 9.0,00000,009,00000000000010000009000000002040.0.2010,0,0
@ fitness{ArrayList<Integer )
& nitFauftvatrix(Strng path_name) 9, 0,0, 0000 0,0 000000000000 000000000.000000.0.0.0000,0,0]
© initPop()

&) initTestCases(String path_name)

@ main(String[] args)

© mutation(ArrayList<Integer> chromosome]
© printPop()

© rolleteWheel() : int

© selection() 4, 6 0,0, 0,0 0 9 0 0,0, 0000009 1,0 00000000 006000000 0 0, 0000 0
& fitnesses : ArrayList<Double>
& genes : int °, 0, 0,00,00,99 00, 1,000000979¢013001009090¢100000948.00000.0 0
&1 hs : HashSet<String>

9,00 00,0 0,00 0,0,000000090000000000901,000408080440080000, 0
& init_pop : int

&7 mutationrate : double
&7 pop : Arraylist<ArrayList
] presence_times : int[]

B tnmt rreulte - ine101

< >
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192 upgrade_process_pric(pric, ratic)

193 int prio;

194  float ratic;

1954 {

196 trace[23] = 1;

197 int count;

198 int n;

199 Ele *proc;

200 List *src_queue, *dest_queue;

201 if (prie »>= MAXPRIC)

202 ] {

203 trace[24] = 1;

204 return;

205 }

206 src_queue = prio_queue[pric];
207 dest_queue = prio_queue[prio+1];
208 count = src_queue->mem_count;

209

2104 if (count > 1) /* off by one */
211 trace[25] = 1;

212 n = (int) (count*ratio +
213 proc = find_nth(src_queue
214 [H] if (proc) {trace[26] = 1;
215 src_queue = del_ele(s
216 * append to appropriate
217 proc->priority = pric;
218

219 }

220 }

221 -}

{

1);
s N);

rc_queue, proc);

prio gueue

dest_queue = append_ele(dest_queue, proc);
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