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1-Code refactoring
2-Automatic code refactoring
3-Code smell
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public Dimension setBreadth
(Dimension target, int source) {
if (orientation == VERTICAL)
return new Dimension(source ,
(int)target. getHeight ());
else
return new Dimension (
(int)target.getWidth(), source);
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4-Set methods
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5-Co-occurrence of nouns
6-Open source
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if ( myAge > yourAge) {
print(“l am older™);
} "

else {
print(“You are older™});
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operand operator operand print print
myAge > yourAge input input

"l am older" you a:e
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8-Apllication programming interface(API)

7-Comments
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9-Abbreviations
10-Enum constants
11- Hungarian notation
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14-Convolutional neural networks
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12-Linguistic AntiPattern Detector
13-Wordnet
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16-Paragraph vector

15-Tokenize
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17-Black box testing
18-Get methods or getters or accessor methods
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public TmageData getImageData() {
Point size = getSize();
RGB black = new RGB(0., 0, 0);
RGB([] rgbs = new RGB[256]:
rgbs[0] = black; // transparency
rghs[1] = black; // black
PaletteData dataPalette=new PaletteData(rgbs);
imageData = new
ImageData(size .x,size.y,8,dataPalette );

imageData. transparentPixel = 0;
drawCompositelmage(size.x, size.y);
for (int 1 = 0; i < rgbs.length; i++)

if (rgbs[i] == null) rgbs[i] = black;
return imageData;
}
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protected void getMethodBodies

(CompilationUnitDeclaration unit,int place){

// fill the methods bodies in order

//for the code to be generated

if (unit.ignoreMethodBodies) {
unit.ignoreFurtherInvestigation = true;
return; // if initial diet parse did not
//work, no need to dig into method bodies.

if (place < parseThreshold)
return; //work already done ...
//real parse of the method....
parser.scanner.setSourceBuffer (
unit.compilationResult.
compilationUnit. getContents ());
if (unit.types != null) {
for (int i = unit.types.length; —i >= 0;)
unit.types[i].parseMethod(parser, unit);

}
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public String isExpired {
long currentTime = System.currentTimeMillis();
if (currentTime <= this.expires) {
retumn “F”;

S
else |
retumn “T”;
.
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public Dimension setBreadth
(Dimension target, int source) {
if (orientation == VERTICAL)
return new Dimension(source ,
(int)target.getHeight()):
else
return new Dimension (
(int)target.getWidth (), source):

}
D] ogun o SLETSEL b Lol 45 ool yo (iS5 sl 0929 VY S

S0 ) o ol S il bl wls S e 502
VYOS [V] oS calan |y aline ol (s HleTset b
s Jlalss ST S50 ool b5 4S5 (ghakas
setBreadth suias yarads ml ol o ol -y -
saiiSaoliienl ¢ asl pu fyia 584310 S co s 55 (5 ,lade
S e Al |y (35l e el (e o ol 3

[V sans e Sl lalka sl 1 (suada ole i)

ol Tk O
ool la sa 50 Jolit Lo sae oS bl slaghs,
OEOIS Cral 5o (sl (g 8 g go 2l g pmadiis
Ol po dii S o) guo oladllas WS o (550 ol Gl 51 50

MJ@&LJ&‘J‘;‘gJJ)&Lﬁ“J«Sﬁ@K‘&lMﬁAJ

136l g Loy JSlis -)-0
da Shaly (555 2 488 ) sem olallls 51 (g5l
;@Q&Jaal.&xwdysdplpggﬁj
WS oo 523 (SHa B alie a1 Lol 01
OLd oS Jala3 5w 5 K a5l Sle Ml G11 L <L
oSl eIl gad a0 g S e Gl 1 Ll
Jolit ™ Se5a3 A8l 5 o b oo 88 T35 Lol 05
290V slaga s Ouls S8 5 a3l SKhlas 5l suliiul
23-Parse

24-Parser
25-Lexer or Lexical analyzer

print( “False™)
output>> True
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newWalue = list() #empty list
if newValue:
prnt{ “True”)
else:
print( “False”)
output>> talse

.‘;‘9.3 6". oold 8'95‘ )..a.Lm )'| oo laiw! JLi.a AR JS..’.‘:

s oS el (il s aS 0K LIS Hu dgssala g
(s iy Gl (50500 958 (618 Lol ) ol ale
b el el (S lsla suiasdia o s Jis (gl
Olsie 4l e 50, OB 50 S g b aga
W ISt 500, Ol s mas e o], Sy ble
@E 5« gs s0ls g 53 Hla S s sl wisExpired mls
il o sgde g9 Gl 5 (S suiiS celui oS Wil S ey I,
5 Ot S50 ke 8 583 € ali) &y yem

9 BlelS Ole) sulba (s sula g 53 5 pate S 50
sals et i Ml v w S b b Ja b
ok 5 maaals il S el Jo ol b st e

3,18 (i 3U lade «Setr syl -Y-Y-f
OISl (T suian panads aul 53 aiile) suias ;uad aul 63
Y\’A&A 45)04.-)15 olin “ ‘J (5)‘& QJ‘J ua‘_‘AZA‘
O85 sad 4oty 50 9 Wiiud T s gead b Nsadicubisla
.Amuoﬁél)é(d‘d‘)‘);@.u_;\_‘.udd‘)}aG‘)&‘}“JL@T
SleTset b olaels 4S a5 ()5 s 55 Gl ¢ S sl
< Glém.JuAf‘a.A: C_:‘:s uf.t%A.A ol (G ;Jyfbsa

19-Integrated development environment(IDE)
20-Setters

21-Protected

22-Private
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Step1: Data Processing |

Step2: Training Step3: Identification and Suggestion
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getMyAgeValue

get my age value

Get_allObjects_list

get all objects list

EGH

getableAttributes_tuple

getable attributes tuple
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29-Word segmentation

28-Return type
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1 AST = Java_to_AST(sourceCodeDirectory)

2 codelines = java_to_lines(sourceCodeDirectoy)
3 methodiodes = AST.filter(type=methods)

4

5+ for m in methodNodes:

6 if m.name.lower_case().starts_with("get"):
7 gethethods. append(m)

8

9~ for g in getMethods:

10« if g.return_type.name == "void":

1 newllameBase = "calculateFor " + g.name
12 newhlame = newllameBase

13 index = 1

14

15+ for i in methodNodes:

16~ if i.name == newName:

17 newllame = newllameBase + int_to_str(index)
18 index++

19

20 codelines[g.position.startline].replace_substring(g.name, newhame)
21 lines_to_java(codelines, sourceCodeDirectoy)
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1 AST = Java_to AST(sourceCodeDirectory)

2

3 codelines = java_to_lines(sourceCodeDirectoy)
4

5 methodiodes = AST.filter(type-methods)

6

7

8

9 for m in methodNodes:

10

11~ if m.body.is_empty():

12

13 notImplementedMethods.append(m)

14

15 startLine = m.position.startlLine

16

17 startColumn = m.position.startlLine
18

19 endLine = m.position.endLine

20

21 endColumn = m.position.endColumn

22

23 for i in range(startlLine + 1 , endLine + 1):
24

25 codelines.delete[i]

26

27 codelines[startline] = codelines[startline][startColumn : endOflLine]
28

29 codelines[endline] = codelines[endLine][® : endColumn]
30

31

32

33  lines_to_java(codelines, sourceCodeDirectoy)
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1 AST - Java_to_AST(sourceCodeDirectory)

2 codelines = java_to_lines(sourceCodeDirectoy)

3 methodiodes = AST.filter(type-methods)

4

5« for m in methodNodes:

6~ if m.name.lower_case().starts_with("get"):

7 getMethods . append(m)

8

9~ for g in getMethods:

10 - if g.body.length » 1:

11 newMethodiameBase = "ealculateFor " + g.name

12 newtethodame = newlethcdNameBase

13 index = 1

14

15~ for i in methodNodes:

lo~ if i.name == newMethodName:

17 newMethodilame = newMethodNameBase + int_to_str(index)
18 index++

19

20+ newtlethod = create_java_method(name = newMethodName,

21 modifiers = g.modifiers,

22 return_type = g.return_type,
23 body = g.body

24 inputs - g.inputs)

25 neutethod. insert_to_code(codelines, position="end_of_class")
26

27 g.body = "return” + newMethod.name + "(" + str(newMethod.inputs.without_type) + ");"
28 g.save(codeLines)

29  lines_to_java(codelines, sourceCodeDirectoy)
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32-https://github.com/argouml-tigris-org

1 AST = Java to AST(sourceCodeDirectory)

2 codelines = java_to_lines(sourceCodeDirectoy)

3 methododes = AST.filter(type=methods)

4

5+ for m in methodNodes:

6+ if m.name. lower_case().starts_with("is"):

7 ishethods. append(m)

8

9~ for m in isMethods:

10~ if m.return_type.name != "boolean”:

11 newtethodiameBase = "complement " + m.name

12 newtlethodiane = newtethodhameBase

13 index = 1

14

15+ for 1 in methodiodes:

16~ if 1.name == newMethodhame:

17 newMethodtlame = newMethodNameBase + int_to_str(index)
18 index++

19

20~ newtethod = create_java_method(name = newMethodiame,

21 modifiers = m.modifiers,

22 return_type = m.return_type,
23 body = m.body

24 inputs = m.inputs)

25 newtethod.insert to code(codelines, position="end of class")
26

20~ newBody = table5_2 decision(return_type = m.return_type.name,
28 methodToCall = newMethodhame)
29 m.body = newBody

30 m.save(codelines)

31 lines_to_java(codelines, sourceCodeDirectoy)
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36-https://github.com/facebook/fresco

1 AST = Java_to AST(sourceCodeDirectory)

2 codelines - java_to_lines(sourceCodeDirectoy)

3 methodiodes = AST.filter(type=methods)

4 variableNodes = AST.filter(type-=variables)

5

6+ for m in methodNodes:

7 if m.name.lower_case().starts_with("set"):

8 sethethods. append (m)

9

10+ for m in setMethods:

1~ if m.return_type.name != "void":

12 newMethodNameBase = m.name + "WithlLog"

13 newtethodame = newMethodNameBase

14 index = 1

15

16~ for i in methodNodes:

17~ if i.name == newMethodName:

18 newlethodName = newMethodNameBase + int_to_str(index)
19 index++

20

21 newVariableNameBase = "logFor" + newMethodMame

22 newVariableName - newVariableNameBase

23 index = 1

24

25+ for v in variablelodes:

26~ if v.name == newVariableName:

27 newVariableName = newVariableNameBase + int_to_str(index)
28 index++

29

30

31+ newVariable = create_java_variable(name = newVariableName,
32 modifiers = m.modifiers,
33 data_type = m.return_type)
34

35 newVariable.insert_to_code(codelines, position = m.position)
36

37~ newMethod = create_java_method(name = newMethodMame,

38 modifiers = m.modifiers,

39 return_type = void,

20 body = m.body

41 inputs = m.inputs)

a2 for j in newMethod.body:

43+ if type(j) == java.returnStatement:

44 Jj = j.change_return_to_assign_statement(target_variable = newVariable)
25 n.delete(codeLines)

46 neuwMethod. insert_to_code(codelines, position=m.position)

47

48  lines_to_java(codelines, sourceCodeDirectoy)
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33-Internet of things(loT)
34-https://github.com/blynkkk
35-https://github.com/google/tsunami-security-scanner
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