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TAaKAYUKI OMORITY and KATSUHISA MARUYAMA 2

In software maintenance, it is insufficient for understanding programs to look
at only an existing snapshot of source code. Therefore, a maintainer often ex-
amines differences between its snapshots stored in repositories of version control
systems. Unfortunately, these differences do not contain all past modifications
although they can help the maintainer grasp the intention of the modifications.
This paper proposes a method for recording all editing operations a developer
has applied to source code on an integrated development environment. It also
shows a running implementation of the proposed method, which is called Op-
eration Recorder built as an Eclipse plug-in. It facilitates tool venders creating
respective applications that utilize source code modifications of a program. To
demonstrate ease of tool development, we have developed three tools: an oper-
ation history viewer, an operation history filter, and a source code restorer, by
using the Operation Recorder.
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Table 1 Database schema of operation history.

(a) composite table

gooo O 0o
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time bigint goooooooo

refactoringName bigint goooOo0o0o0oooooOoOOOoOoooooOOoo

(b) operation table
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Table 2 Program in the experiment.
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Table 3 Size of information on recorded operations in the experiment.

(a) composite table

column name size data size

compositelD 8 2,224
time 8 2,224
refactoringName L+1 1,946
Total 6,394

(b) operation table

column name size data size
time 8 16,184
xth 8 16,184
developer L+1 18,207
file L+1 79,469
sort L+41 17,888
start 8 16,184
end 8 16,184
inserted L+4 26,584
removed L+4 15,665
parent 8 16,184
classNameForward L+1 9,957
methodNameForward L+1 14,648
nodePathForward L+2 138,390
classNameBackward L+1 5,252
methodNameBackward  L+1 7,341
nodePathBackward L+2 57,521
Total 471,842
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Fig.3 Screenshot of the operation history viewer.
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Fig.4 Screenshot of the operation history filter.

4.2 JO00OO0COO0OOO0OOO0OOOOO0
4100000000000O0DOC0O00OOO0OOOODOOOOOOO0OOOOCROO
goboooooboooooooobooobooooobooboobooooboooDbboOoboboOooDoOo
00000000000 0o00oo0o0o0o0oo0oooooooooASTOOOODOOOOO
OMOoo0o0000o00oo00ooo0ooU0oo oOrROOONOTOOOOOOODO
gooooooooooooooooooooboooooboboooooboooooooonoO 41
ooboooon 3ot JavalO0O00OOOO0DOOOOOOODOOOODOOOO

03000000000000OO0 2007/10/06 12:18:20 00 2007/10/06 12:19:100
00000 getCellDODODOODODOOOOOODOOO4000004000000000
O0000000Otime OO 2007/10/06 12:18:26 O 0O 2007/10/06 12:19:09 0 0 OO0
O0000 300000000000 12:172400000000000000M00000D0
class.method 00 0000000000000 BoardODOODO getCelDOOODOODDOOO
0000000o000o0o0oU0oOo0ooOO0oO0UO0o0OoOUOOoOobOo0ODOOo
0000000000000 000O0O00000000000000000000 public

000ooooog Vol 49 No. 7 2349-2359 (July 2008) (© 2008 Information Processing Society of Japan



2356 ODOO0OOOO0OO0OOOOOCOOOOOOOOOOOOO

& Restore old source code

120712
8) 2007410408
rackage takrevarsi] 120712

import jgvaapplet.Af 9 |

import jawvaawt But ckage takreversi
import javaawt Labd pachags |

. import vaapplet.A
pubhc/ﬁ\ass Mﬂn 2] limport mvaawt x;

oo
private Button] | o ks class Mai
arivate Lakel ™ ‘D//Céﬁ?gs.?én :
private Button|
/:*juij‘fm@ private Labe |
#/ ) . FHk -
public vaid init * JOO3LOT
*
1 public vaid init
1 setBackg|
hutton=r
lake =g
addhvio usd

RIEOY - A1 [F2007/10/06 12071 20EDTT .
2007/10/06 & Restore old source code
|AEDY — AT #2007 /10,06 12102506DTT .

& Restore old source code

IRTEDY — A0 (F2007,/10/06 13061 90EDTY .

200710408 2007/10/08 2007/10/08 200710408 200710408
120712 125327 133943 142558 15:12:14
= ) E
package takrevers; "

import jpvaapplet Applet;

import jgvaawt,

import java awt event ActionEvent;
import jauvaawt event ActionListener;
import jpvaawt event MouseEvent;
import jpvaawtevent.Mouselistener,

//GUTERGR
private Button button,
private Label label;

J/ELEES

private final int MARGIN=S;

private final int CELL_SIZE=20;
private final int BUTTON_WIDTH=50;
private final int BUTT ON_HEIGHT =20

private final int LABEL_HEIGHT=10;
Sk

* J0OSL0 HEATL

*/

public vaid initt )

setBackground(Calor lightGray);
button=new Button(” "

hutton setEnabled(true J;

addMouseListener(this);
buttan addActionListener{this);

public class Main extends Applet implements ActionListener,Mouse Listener]

private final int LAEEL_WIDTH:MARGiN+CELL_SIZE*8+BUTTON_MDTH,

A" )
label=new Labs (" —Ei&‘amé[;[at[l%ﬁ%‘]ﬁwmﬁiét\g ")

button setBounds(MARGIN*2+GELL_SIZEE MARGINBUTT OM_WIDT H,BUTT OM_HEIGHT J;
lake | setBoundst MARGIN, MARGIN#Z, LABEL_WIDTH, LABEL_HEIGHT);

v

05 O0000C0COO0O0O0O0O0C0O0OO0
Fig.5 Screenshots of the source code restorer.
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