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Method for Identifying and Recommending Reconstructed Clones Based on Software Evolution History

SHE Rong-rong ZHANG Li-ping

(College of Computer and Information Engineering,Inner Mongolia Normal University, Hohhot 010022, China)
Abstract The research on the existing clone code reconstruction is limited to a single version of static analysis while ig-
noring the evolution process of the cloned code, resulting in a lack of effective methods for reconstructing the cloned
code. Therefore, this paper firstly extracted the evolution history information closely related to the clone code from clone
detection, clone mapping,clone family and software maintenance log management system. Secondly, the clone code that
needs to be reconstructed was identified,and the traced clone code was identified at the same time. Then,static features
and evolution features were extracted and reconstructed and a feature sample database was built. Finally.a variety of
machine learning methods were used to compare and select the best classifier recommended reconstruction of clones. In
this paper,experiments were performed on nearly 170 versions of 7 software. The results show that the readiness for re-
constructing cloned code is more than 90%. It provides more accurate and reasonable code reconstruction suggestions

for software development and maintenance personnel.
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(sources)

(source file =*/home/rongrong/-+-/KeyBindingsDialog. C” startline =*73"
endline="“78")
{
Box topBox=new Box(BoxLayout. X_AXIX) ;
topBox. add(new JLable(*Binding:”.JLabel. RIGHT)) ;
topBox. add(keyTF) ;
getContentPane(). add(topBox,BorderLayout. NORTH)
}

{/source)

(/sources)
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Fig. 2 Partial test results fed back in the form of a clonal function

(/clones)
(class classid="13"nclones="4"nlines="“20"similarity="“80")
(source file = */+++/SimpleSearchRule. C” startline = “95” endline = “114”

peid="983") (/source)
(source file= *“/+++/SimpleSearchRule. C” startline = “140” endline = “159”
peid=*993") (/source)
(source file= */+++/SimpleSearchRule. C” startline = “161" endline = “180”
peid=“988") (/source)
(source file= */++/SimpleSearchRule. C” startline = “118” endline = “138”
peid=*“988") (/source)

(/class)

(/clones)
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Fig. 3 Partial test results fed back in the form of clonal groups

3.1.2  AHERDAH

X AP RS AR TR) 1 5 B £ 15D S 7 R AR) J 3 B O B P A0
Ao Ty T AR I SO AR B 06 AR, e R AL BE e R Y 5 B S 451 O
X B AT S WS 56 AR R T A A A o R A DR [ R

AR SCR T — A gk G 1R A 1) T T R B B B O R
1 58 RERRAE 1Y 43 2 B 5 30T L % TR 1 SR AR I R AR 4 3
A 17 i 25 T 35 5 A A 22 1) AR R RLBE oK 096 A 1B M FY) B B
TR0 T g B AT W ST G 2% A iR 2 e T DS TG 5 B R AR AE
X SERFIEAT TF IR AT (A5 ARAT AR AT e LA B B B T T AL B S A
o BB 1 UG IE 5T R B AR AR A S SRR L G R . Bk
WMEE 1 PR,
BiE TCREMUE R
Input:Detect Result
Output: Mapping XML file
For CCy+1.i in V41 do
Statistic word frequency in CC,+1,; and store to Dyt
Extract Feature item in CCy+1,i and store to Tht1.i

Standardize Dy 1.

For CC,.i in V, do
Statistic word frequency in CC,,; and store to Dy.;
Extract Feature item in CC,,; and store to Th.;
Standardize Th,;

For similarity between Dy 1,; and D,.; do
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Store to array cosin[ |
For match between T,+1.; and T,.; do

Store to array T[ |
If cosin[k]>=t &.& T[k]==True Then

CChi1,i>CCaj
Else

CC,r1,i> NULL
Return mapping results
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Fig. 4 Evolution model of clonal groups

P 5 B AL A X A o R AR 1D X B TR b B AT
G2 2> 00 3 ELYR I3 e Al A8 5 o PR R A e I I B
B G At L EAT B . TR R SR R R B A TE ST BERE R, BT
LG B B AR 3 v B 8 Ak B X B 48 A5 DR AR B st 9 A U IR

ORI b

hy T AR A 0 A X 3 R AR T B A B A B DA
P I AR AR IS Bk BB 1 . IR IR A V, i 32 BB CG,
JRA Vi W e BERE CG A TE SRR E R L CF 2y e e R
Y SR e B, BUAR BRI BRI R

LY 1 H CG M CGy T BECE AR IR H N AR K
AT Au] 25 Ak W0 Static” 8 3X 2 CF M &4 T M TR
A8 A, MR A “ Consistent” B =,

BIE 2 3 CGo P CF i i Be, 7R m = Add” 48
3 T A BRI A K A T A R A9 2 Ak S 0 Consist-
ent”Bi

B3 5 CFAE T — AR Vi HiE 28, T I Sub-
tract”BE 3 ; 47 CF AU N & & 4= 7 28 4k, W %% in “ Inconsis-
tent”jf%ito

BB BV A TR R T V. P ST
CG; s WS I Split” 82X 5 5V, o P A~ 5 B B AR X B Vo o
B SERERE CGyy » M ER AN Merge” B2,
3.1.4 ABERBERF B E

e PR TS e 1A v MK G s R B R A R b, SRR R I L 3T
e S DA B T B R AR AN Sy o B AR A 4R L T gk R AE 7 A e
P 5 A A G IR AE L BR T KA 2298 B NI S 2% i b H
AP B O SE B . AR SCGERIE A i R s HAE R £
A SR AR Sy 3 B 0 52 SR U R G vh B — A R AR AR 11
ey H ik RSB —Fh T R A b Ak B AT 28R 5y RS B T
Rt 18 Ak o AR 1 5 e AR Ak T MR R AR AT 43T L LR o T R 1Y
T AR L A5 (AR AE

ARG AR e BB AR R A A SCk R A R
Gk AT 3 BN P 5 B R T Junit 2 85 93800 4 3 42 42

HiE.

(a) BEEPAE

Merge:5ae6473 04c399
Author:MarcPhilipp<mail@marcphilipp.de>
Date:Fri Oct213:15:052015+0200
Merge pull request#1206from Xaerxess/doc-fixes
Fix typo and formatting in JavaDoc
“ommit 04¢3f9955266bbb47542a17¢4863544b80cfe7 7
Author:GrzegorzRozniecki<xaerxess@gmail.com>
Date:Fri Oct213:15:052015+0200
Fix typo and formatting in JavaDoc e
*
*
Author:AllonMureinik<mureinik@gmail.com> e
Date:Mon Sep2800:05:242015+0300
License link onjunit.org
Added prominent link to theproject'slicense

This patch fixes#1162

Signed-off-by: AllonMureinik<mureinik@gmail.com>|

Author:Grzegorz-Rotwieckt-cxaerxessegnall.com>

Date: Fri Oct 2 13:15:05 2015 +0200
Fix typo and formatting in JavaDoc

diff--git a/src/main/java/org/junit/rules/ExpectedException.javab/srclmain/java/
org/junit/rules/ExpectedException.javA

index ea7e0ft..a8c4685100644

--- a/src/main/java/org/junit/rules/ExpectedException.java
+++b/src/main/java/org/junit/rules/ExpectedException.java
(W@ -20,7+20,7@@ Importorg.Junlt.runners.model. Statement;
I <pre>public class SimpleExpectedExceptionTest{

(@@ -43,7+43,7@@ importorg.junit.runners.model.Statenent;

* <p>

* Instead of specifying theexception'stype you can characterize the
[* expected exception based on other criterias,too:

expected exception based on other criteria,too:

* <ul>

*  <li>Theexception'smessage contains a specific text:

I;{@link#dxpectMessage(String)} </li> |
¥~ panmpe

(b) #EH#HANA

-« BERE

X 542

&#064;Rule

public ExpectedException thrown=ExpectedException.rone();
public ExpectedExceptionthrownExpectedException.none();
&#064;Test

public void throwsNothing() {

() HEAE 5 H

B 5 4idrdisg |

Fig. 5
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Maintenance submission log
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Fig. 6 Clone code snippet with consistent changes
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Fig. 7 Changes of clone code to be tracked
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Input: List{Changelog) , List{Detect Result) ,1sChangeCloneLogs
Output: Set{Refactoring Clone) , Set({ Tracking Clone)
For changeinfo in List{ChangeLoglnfo) do
multiset <= Changeid at corresponding fixid from IsChangeLogs;
contain ChangeFiles. add(multiset) ;
End for
listClonePaths <CloneDetectResults(xmlFiles)
For each ClonePathinlistClonePaths do

If ClonePath exist in containChangeFiles then
IscontainChangeClone. add(containChangeClone)
End for
For each contain ChangeClone in lscontainChangeClone do

If multiset in ConsistentPattern,InconsistentPattern

Set(Refactoring Clone). add(multiset)
If multiset in SplitPattern
Set( Tracking Clone). add(multiset)

End for
return Set(Refactoring Clone) Set{Tracking Clone)
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SEIRAFAE S XML SCf

AR 3 KSR R T v B AR 1R S B A 4 v B
AR R AT 45 AT RBDAT B B s R AURS BT A B A . $RIE
AR E IR 8 T 3R R 5T BEAURD SR AR T W A 4R P AR g
AR 00 SR AR HEAT DTS . LASR 15 & A 4 4 3R 4F 09 5 BE AR
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A T 53 A G A TS B T B B A AR AR L . S R R R
Z A SR B S [R] 52 A 8 Ak DU HC 3 i 30 B e oA %t 4
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fihefr, AR SIH /N AR B T B B ARR R A A [
Wb e [ AU Hh e A2 A BE L S A L B o s AR A A

BT REME TR, 4T DL B AR5, A SCH IR S i A O ) — 8
RRAE Sfe T 2 A e B AT L BB AR AT AT LT A B R A
B IYBEEASEEJ5  H BB BT I A SRR R TR
AECE RS 2R BE | 43 ST LB DA R R LU A S AR AT . T 4
PP A KOS Y AT A 7 3 B AR B R 2R T 4
Eak ' SO Rl DO O N B T I TR S T o N

IR F Ok T o ) B R . AR SCHRIR 13 2K A RRAE L T
Hf5 Bk 1,

R 1ORRAERITRANN

Table 1 Detailed description of features
R AE % AL HAE ik
R AT # RGBT B X T EAENHRGTH
iE A $ BAEUSTERY
2 X 3E At A XEA LB KT S LEA EEAKE &
BB EBEL AR T EBATE AT RN LA
E¢ KA HF T A HE class, struct 7 template 75 7 #y 2 89 AN 30
T A A R O ok B T ey OF kBB 2 7 ok Bk LR AN B
BAKE A Bt A B A 5
FHEAE B E A EA S E HBh R B A HCH B L S E B B R
B EE R AHEELERT - NBRRTHRATEENEE
B R E BHAERTER Y 2 L HEWNEHR
FEE AP AL By E A
Z B SRR ETBRARGEFURE
EE SR c R BRUWTEPERREM KL K BRGNS RE
T EAATEAEET RS RS T E IR A%
WAL AE I E AR E TERBEFRERAFTETE LB TR G wEH A HE
7 E LA K TEEMARRTERDEA KR R AE

o B AT 7 AL TP R R B R R AR AR Y, (AR 4R B — AR
4 1) 7 AIF 2 e ) B R AR NS 1 . AR ST Ak A B
JFH 3 b o A ke iz e e e AR RS & A T R ) T g L AR R AE L
PR ALFE - S B 5 iy L o B A0 T8 AR AT 36 L B e AR R i A AT K
X 3 ZRRAE R T 5 B A AS AE Aka AR v A A el AR o
JO 2k (5 R KA B AT T AR T A Y T R

A8 A AR S TR SourceMonitor X LA I # 25 45 1F 3 47
L, SourceMonitor & — K Al X} L FiE S (C+ +,C,C#,
VB. net, Java, Visual, Basic Al HTML) % 5 i 18 it 17 5
B TH I B AR E 35 5 A E A B s,
SR WA 8 iR,

Fle Edit View Window Help
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@ C Checkpoints In Project luefish2 24" [Base Diectory: DAstudbluebluehish2 2411

Checkpoint Name | Created Files [ Lines [ Statements [ % Branches [ % Comments | Functions
e
(] Files in C Project ‘bluefish2.2.4', cn.dw-nm.u mnnmwmﬁma.ﬁ[_@

CLines) & 5/ ep p

32 [ 324
CG0010-1.6t 32 3. 6 6 324
CGO1\1-0.6¢ 25 273 00 7 2 132
CGO1\I-1.txt 18 278 00 6 2 128
CG0212-0.6t 21 625 00 7 4 256
CG022-1.6¢ 21 625 00 7 4 256
CG0313-0.6¢ 24 188 00 4 2 1.06
CG0313-1.6¢ 22 133 00 3 2 107
CG04u-0.tt 23 188 87 4 3 181
CG04v-1.txt 18 214 00 4 3 186
CG05'5-0.6 18 250 56 4 4 183
CG05'5-1.6¢ 17 250 59 4 4 183
CG06'6-0.6t 16 00 00 1 1 092
CG0616-1.t 16 00 00 1 1 092
CGO7\7-0.6¢t 14 300 00 5 4 240

| T
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Fig. 8 Feature extraction results
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FEM Avg Depth FH3REL,
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(171—5.2 * In(A) — 0. 23 * (B) —16. 2 * In(C)) * 100/
17D . Hh A RFER)FAE.BREBE I E,CRERMAE

AR SCAR BRRY AR R AR AT 5 I 5 A L AR A R AR AR AR 3
JELIBUF R EE AR BN A E A v HE ek R B
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Fig. 9 Extraction results of evolution features
3.4 HERTEMHREERS
TE U I o B AR T S R R R R S L TE
e %) T A g 3o 4R o 412 IR 25 R AE R AL AR AE L £ T G S 4R
A R A A AS B0 A O WL 82 >0 B9 0y IS R EE A
ASCHEHR T 3 Rl LB iz BN P R AT 1 B A o
SRR AR DL 1 (Naive Bayes) . C4. 5 (—Ff e 58 B 330 %)
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L B DU 357 B 28 (Bayesian Network) , 28 D030 . 485 00 47
o 1 43 R BB AL B 22 03 54T 55 U H R B0 B L N AF
At ] L — i 1 5 I 25, R ke 2 B S R Rk HL Bk A R
B C4L 5 B RL R N B HE A7 R S B T L 50 o A R
B, ] L[] A Ak B AR AR R R B L T A 4 R PN X R
AR VR 7= A AP R o DL ST I 46 S AN f s )
A R LA SR K A B RE T, BEAE A PR R 58 5 1 LS 2 1Y
fF AT HATEE A 23] . B o, A SOl ik 3 Fh L
2 ) AB R AT TR, e 2% 0 B A5 SR i e 1 A R A e A ) 5T
AR
3.5 FESEER

TE X A SRR R AR AT U B, I RE AR B E W 25
PIREABEAE R4y 25 . B UL, O T 3T # 5 [ 0 4 003000 A5 78 1 4
R A SO Ay 53R 1T A PR A A R A R U F (AR E
TV, T R & R M an 3 2 fin gl . Hop, TP 367 1E
Y IE 41 ( True Positive, TP) , FN /R 45 1% (1) & ] (False Nega-
tive, FND , FP 3 7% 45 1% 19 B9 IE ] (False Positive FP), TN 3
7 IE 1 i 2 45] ( True Negative, TND ,

F2 REWE

Table 2 Mixed matrix

SRS % K%
% iE # &9 IE 4] (TP) 42 8 BB (FND
&S 4% By E ] (FP) IE # & R4 (TN

AR A AR F I E LI

.. TP
Preuswn—TideFP (D
TP
Rewll_TinLFN (2)
e 2 % Precision * Recall (3)

Precision +Recall
T 4 B R R A IS4 1E 0 100 B A Y LL ), 2 A S )
R B FE bR L BT A S i B AR I R AR oy SRR .

4 LWEHH

4.1 SKIGHIEEE
A SE S WY 7 3K IR KA 43 1 2 - ffmpeg s lighttpd,
smalltalk, fdisk,emacs, dovecot Fll clawsmail, X 26 {4 1 K&
AAF B 3 FF,
3 LR IEAE B

Table 3 Basic information of experimental softwares

B4 FLREE o AT H
fimpeg C EZ Y- 543560
dovecot C o R A 214 386
fdisk C B 187958
smalltalk C 12 F % IR 3778858
lighttpd C Web At % % 53378
emacs C XA G 5 B 341986
clawsmail C RC -4 220235

4.2 LWHER
ARl weka #EAT EH v B QRS Y TN L A SC 06 25 R
H ik $& “ Correctly Classified Instances” B 2 30 ¥F 47 4> #7 .,

“Correctly Classified Instances” % 78 24 §i 2 5 43 2 i 52 4] v

0 TF 43 2 B S 080 B B D T R s T A R Y v R O

A% SC i BURR 2 DL | g SR LA B DL T I 46 3 4y 2 2 Rt

T v B AR AT B0, 45 A 43 2 A% B TN 25 SR W 3k 4 g,
4 B AR

Table 4 Accuracy of predictive model

G fiz 50

B R % Naive Bayes C4.5 Bayesian Network
clawsmail 89.8596 96.7293 97.1919
dovecot 54,0373 95.6522 96.2733
emacs 93.0591 97.6864 97.9493
fdisk 92.5926 88.8889 79.6269
{fmpeg 82.4297 97.1888 97.1888
lighttpd 87.6543 97.5309 97.5309
smalltalk 52.2613 97.9899 97.9899

R 1 000 A 2 7 o B B T LAAR G R 258

(DA 7 A ARG D AN DB emacs & 458
B F o AR B MR B O 93. 059 1% . fH T smalltalk £
G5 04 T AL T B A0S A HE B EE N 52. 2613 %,

(DT T ARG A PR B B smalltalk & 48
B 7 A S R A B M BE R 97. 9899 % H TR [disk R4
A T B A A HE R B 88.8889%

(DTE 7 AR R gerb . fdE DL 3 B 26 5000 smalltalk
RO R SRS B9 MERR By 97. 989 9% (HIZ FIN [disk
F G0 W B e RE A RS B ERR E R 79. 626 9%,

() F AN 28 D1 i L ke S L DL ik 37 o 446 50 ¥ 449 e e
AR B HE B B 4300 78%0,96 940,94 %

FEF LA LS5 A5 o SR IR 0 ASE A DL eS8 ) 9% 90
AL TR (10 M R e v o L2 2 SR RS T A T B AR L R U
A o AR T T ST AR P RO . XA
P SRR TR AR T 7 o 7 M O T T A A 2R A

A ST 56 3 BBV PEA 9808 5 ik O K 738 SUSRIE Oy ik L L3
A% AR AR AR A2 R0 4 U SRR R4 . R R T 4R
XoF 43 ZE R SN T UL A L BT DLGE o I 2 4R S 0 45 Bk AT AR
XHIE

HIE 1 BEURSE DR AR R KA E R T4,
B D=D, ND.ND; N+ NDy, FATHEZIRNEA L.

B2 BRA I TEUHFEEIIEE. RTH
VR SRR 3 RE Tl AAS 31 & AU 25 /D3R4 .

B3 HEAT R WU ZRRTIR , B 2R A1 5X & 45 R Y
¥IfH,

HPR A4 ML 2 A5y .

ARSI BRI k=10, BI 10 9738 50 UE K PP Ak 43 28 45 T
BRI, 22 T L 3 B B0 4R 4 R 10 4y, 2 TR Al o R K
BARAE R R AR 04T K 9056 A 45 SR B 10 9738 LG
TESE SRS IR 22 /Ny 5 3 T E AR A BEAS AR B TT DAGE R . Ab
UM PR DL 4 A SR RS SRR 5 — R 7 BT
Ho 3 AN B W IR T AN 2 DL 3T PSR | DL i Hhi ) 45 760
PRI AR B PR CF B, A 3 00 T T AR R, 10 ¥R
B6IE RS BE AN 70. 0 % 3R B F 97. 9%, B I N 47, 7% $Ew 5]
94. 5%, FAE U AN 62. 9% #2 = £ 96. 4%, Xt e 5 ) 7 )
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PR, 10 YIS UE A9 AS FE N 60 Yo 4R = Bl 98 % , 13 M1 R A 75 % 4%
B E] 99.8%  FAHTEFEIM 66. 7% 4- & 5] 99% . X T 0 i35 M
LEFUMAL T, 10 YRG0 TE ARE BE N 94. 9 Yo $& = 3] 98 %6, A [l i
I 80. 4 Y4 =i %) 99. 8%, F fHyw B M 87. 1% #2 = 5 99%.
F5—F 7T PIEIER M 3 A BRI, 10 K56 IE 1R
FE LA ER FAEEE R 90 % LA [A) AR 56 E T gk S R 7 0
MR A [ S F (TR w5 . B IR SCIT R 1 19 40 2% 4% 1 3K
S BEHL R AT I RUR T A
%5 Naive Bayes #3245 5
Table 5 Test results of Naive Bayes

RUERL FEE EeE F At

clawsmail 0.970 0.925 0.947
dovecot 0.976 0.535 0.629
emacs 0.984 0.945 0.964
fdisk 0. 700 0.875 0.778
ffmpeg 0.982 0.835 0.902
lighttpd 0.973 0.899 0.934
smalltalk 0.979 0.477 0.641

2 6  Bayesian Network F{ i3z 25 5
Table 6 Test results of Bayesian Network

KRG O£ e K F i

clawsmail 0.972 0.998 0. 986
dovecot 0.963 0.991 0.981
emacs 0.979 0. 994 0.990
fdisk 0. 949 0. 804 0.871
{fmpeg 0.972 0.998 0. 986
lighttpd 0.975 0.996 0.988
smalltalk 0. 980 0.997 0.990

T OCL5 IR R
Table 7 Test results of C4.5
Bt R 4 HHEF AR F 14

clawsmail 0.976 0.990 0.983
dovecot 0.963 0. 994 0.978
emacs 0.979 0.997 0.988
fdisk 0. 600 0.750 0.667
ffmpeg 0.972 0.998 0.986
lighttpd 0.975 0.994 0.988
smalltalk 0. 980 0.997 0. 990

4.3 EIHEFZIWITEE S

YR P9 AME R AL 2 20 0 T 32 ok 10N R S R Y e
ARG 19 77 ik 3 A0 T A T ATL 28 27 20 77 ¥ o T 75 22 384 1Y 5
GRS 9 7 vk p B R 0 SR Wang 5T W09 vk
e R I 58 B A A I, Wang S5V i T Iclones KW, i A% 3¢
i FI NiCad e 46 1 5 B AR A5 , [ B 748 30 5 Wang 91 $2 BT
FRIEHR A% & —8, KPR RWmH R C I H M
Wang®" Brfdi FH 935 H & Java 0 H , Bt 95 Fh 5 B2 48 B A5 %t
POt . A S50 /0N 201 30 4 i 4507 R e R DL i S8 ) 9% 7000
AN T REACHS , Hoff JH T Felones 34T 5 B 46 1, 117 A SC il
FA Nicad #F47 52 B A0 5 X1 4 3 %7 AR 4 19O 304 5 2k 4 o
K 3 BURFAE 117 A SN 3 285 T 38 1 T R 288 o 4 JBCRR A X1 otk A
SCAR HE 77 5 B 7 A ABORE bE 2 g . H rh AR SCHIE Y LR &
SR BIE 5 T PR R B 24 C I B, HLY 6 DL 307 R 4
IR BEAT BN . S50 °F- 65 [ #RVE R 48 Ubuntuld. 04 64 fi7,
8GB WIff.2 #% CPU, MUAS(E BNk 8 FiFil.

P8 A v e EE A X L SR R B
Table 8 Recommended clone reconstruction comparison

experimental software information

ES IF 48 A RS &S commits EXCES
lighttpt 1.4.15 1.4.39 53378 308
smalltalk 2.0.11 3.2.5 3078858 381
clawsmail 1.9.100 3.9.3 220235 289

LSRG RS SR SR 9 A, DA T B T A &5 R vh 4y
Mrik i lighttpt YA HER &5 5% F (0., 50K HEE 0
A, R REMREBERT 9% BEL2RR ST
11.4%  F (AR T 8.4 % . MHETE o e 7 A0 45 5 vh 43 3
smalltalk B ER A LRM F ., 5L H%D 77 kM
PO ARSI S B ERIEE T 9. 1% . EERIEE T T%.FI1E
PER T 5. 2% o NHEFE B T A &5 R b T B clawsmail
R ER A M F . 5 X0 &5 %70 07 Ml b, A 3
MR AEERES T 1L 7% AR BET 7% . FEERT
5.9% ., LR L ARSCHERE U R RIS A T R A AR AR
F A& XIS 3 i ik .

2O Mty T T A R 25 92 6 2 SN L
Table 9 Similar experiments comparison of recommendation

reconstruction clone

P 7k = F EhE F &
) x4y 0,926 0. 882 0.904
lighttpt R
NS & 0.975 0.996 0.988
a4y 0,889 0. 990 0.934
smalltalk o
KX F % 0. 980 0.997 0.986
} HES AP Y 0. 865 0.991 0.927
clawsmail N
AKX T 0.972 0.998 0.986
HERIE A SO TORER I | 50 RE ML | 5 B K R LU AR 1

A H A FE R G0 P S e X D A S A i Ak D o A
B IR TR R TR R R R B ) v R AR a4 L T S
(] A ATL 28 2 20 05 YR T 12 o B M Y s B AR . AR SOl AN R
DL 30 e S AR L DL r I 4% 3 Al IR B AE 7 R rh AT
TR A5 8 P S R 70 00 A AR Y A% SR e AR METR R B T
95% . ASBIFSE AT LAy b B F AL £ L B AT 149 BT U 43 T . DA T 2R
HE 5 R L

A SCHFFEAT SRAFAE — S6 AN JE Z Ab 4940 B w4 3007 i B
REMEFEA C B 5 405 M TR IR B, R B 77 7 ik o — . AR 3C
TE 5 SR 5% ok b Se el it 223l IR B 22 2 R B 2 3 ok
HeFF SO REF A .
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