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Java source code change prediction based on design change analysis

Tan Xiang-chen,Feng Tie,Luo Shu-tong,Li Da-li
(College of Computer Science and Technology, Jilin University, Changchun 130012, China)

Abstract; An approach of mapping object-oriented design changes to program changes are proposed, so
that the prediction of possible source code change effort can be made. This approach focus on the
definition and taxonomy of atomic changes and composite changes at both level, according to which
change impact analysis algorithms are proposed and applied to conclude the change mapping rules from
UML based design model to Java source code. A supporting tool implementing the heuristics is
designed and a case study on an open source project is conducted to validate our method.
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Begin

1. A: = {(C, True)};
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2. FOR each C € A and Tag == True DO
Begin
Tag: = false;

FOR each C; € Changes(C)

A = AU Composite (C;) 3

End

Return A;

End

(2) Changes (C)
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Begin

CS:={};

Switch (C)

[ BER FOR—Fl g 1 1 A8 B BEAT SE R 43T+ /

Case (add, “M”, (class name , method name),
[null, abstract, null, null, null]):

CS = addAbstractMethod (class name, method
name) ; Break;

Case (++-.): CS = method (--+);

Break; «++ee-

Return CS;

End
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(3) addAbstractMethod (P, M)

A RA T4

faw i P TGN AR R vk T RG] R Y R T
Wit S .

Begin



% 3

W B F A TR RS S JAVA RAR E Zh

* 687 -

1. CS: = {};

2. If (Class “P” is not abstract)

CS: = CSU (change, “C”, “P”, [ (no change), (~
abstract, abstract), (no change) ]);

3. for (each class PS of Ps son)

If (PS is not a leaf class)

CS. = CSUaddAbstractMethod (PS, M);

Else

CS: = CSU(add, “M”, (PS, M), [+ ];

Return CS;

End
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Table 1 Categories of atomic code changes

AF (class name, Name, Type,
[visibility | changeability])

Add field (K¢

DF ( class name, Name, Type,

[visibility | changeability])
AC (name, [visibility | abstraction |

changeability ])

DC (name, [visibility | abstraction |

changeability ])
CC (name, [visibility | abstraction |

changeability | generalization])

AMD (class name, method name,
[abstraction | visibility | static |

signature])
AMB (class name, method name)

DMD (class name, method name,
[abstraction | visibility | static |

signature])
DMB (class name, method name)
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[abstraction | visibility | static |
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Table 2 Result of compare two versions

Class Files Code lines size
V2.0.5 313 276 29716 1.67 M
V2.0.6 354 306 33523 1.95 M

MR 3 AT LU B, By T 07 IR AR A2 3 Ab
AR SCHYT5 1% AT LA A0 s PR AR A2 gl . LI
O AT A B AR R O R 0 AL Bl AR Al B 3k 1 ek k2
FIRITERR AL 8 Bk Tt LA R Tk
B S, B LR BT AR Blix se s 5, A7 8k

®3 EHRKABEHSTNFRHRBED
Table 3 Source code change VS predict code change,
CR ( change relationship)

AC CMD CMEBCF or AFAM DM CR

Practice 3 2 24 27 31 3 3
Predict 3 2 3 27 31 3 3
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