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Identification and classification of statement encapsulation patterns
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[ Abstract] During the software evolution process, a large number of change codes will be generated, and the identification of the
change code is conducive to change understanding. Among them is the universal behavior of changing a statement or a sequence of
statement into one or more different grammatical entities. For the recognition and classification of such statement encapsulation
patterns, the paper proposes a statement encapsulation pattern recognition classification algorithm based on code change blocks and
abstract syntax trees. First, the code change block is filtered from the two files before and after the change, and the candidate code
change block is found according to the characteristics of the statement encapsulation pattern, then an abstract syntax tree is
established. Finally,syntactic analysis is used to find and classify the statement encapsulation patterns existing in the code change
block. The algorithm has been experimentally verified in four open source projects, and the experimental results show that the
algorithm has a high accuracy rate for statement encapsulation pattern recognition.
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modified = true;

props.setProperty(name, shortcut);

String oldshortcut = props.getProperty(name);
if (!shortcut.equals(oldshortcut))

modified = true;
props.setProperty(name, shortcut);
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Fig. 2 Statement encapsulation pattern hunk instance
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Fig. 3 Reverse statement encapsulation pattern hunk instance
1.3.2 A B U A3 2K

TEBAFAE h, F R, 535000 hunk S0 A RS A
RS, 2, F1 L, 535020 hunk S n AR AN
ACHSH AR 50, 0 p, A1 p, 50530 1, R L, B9 FTAT AL
WA e, Flle, 43 50A 1, R, 76 hunk PR ITAT 25 45,
m, Flm, G332 1, T L, SCT s AR — NIk AL,
X AL g T ) A AR U U 2 2 LR
S

(1) A BB IE hunk P57 247 16T
GERECIE RUIEE 20 EI R e A e e N L e
P Bl i A sl i A A1 AR, BT LA hunk HAs 2
FEAERA IR AT

(2) hunk FARMLER 73 YA K2R — A D7 ik
Kom, Flm, WA 2 R o X1, F11, 7F hunk
WYL L e, Ml e, T B — N E R H G —1
ARSI A, B L, R0 L, WA AT s p, Flp, AN
RESE AR,

HFIWe R R Tl R, 2 e, AR



53

Tk, 45 BRI A 177

25 H ¢, AZSHE, AT LIS AR B J T 1 18] 19 1 ) 4 2
B AR T 12 S R 1 ol 28 %o o ) A AR S R A T
328 X BB TE R SR ¢, BISR— T, M e
ARz Hoe, RS it o] LK) W Ay 3 ] 0 1 4] 4o BE A5
3B e, BIEE— N1 AR i SR AR A X B
JFR PR M LN O NP XN S i o i

1.3.3  ARAEACASAH LB hunk Hr /AL 30

FEE 2 TE A B W B hunk ) AFRRAS
SCAA r I AR 2 2 0 T A 5 128 47, AR RS AR
TS B ARSI TUAS Y 5 128 ~ 129 17, JE AR
A 128 AT AR AEAIL A T S #4331 18T iR
ASCAFIRER 129 47, X B F o)) 1 i ) sl ) 7 4
A AR B ARRLEE , PR R X R A FS Bl T L
Xof A8 AR A T ARARLEE P51
1.3.4 S S AR 0T AT A AR

AHE A AL B A 7 hunk T 4R 2088 3 1Y 15 A
BB PG , T 6 hunk AR 1, 1, BOAC
WAL p, M, S — AR 55 m, Flm, (R4
FHEHR] BT 50 hunk FUALLER A 2 B 4EAE—
DA TER AR, W [, F1 1, 7E hunk NRYACTY
oo, Mo, WE D RBE—DA L Y
FIA AT 5 p, Fl p, ANBESE 4],

T AEARILL, AL, FATIE R -, Al r, , ARE hunk 3
TARAS AN B ACAS b, F0 A, AT Lk, A K, 388 D AC
5 725 B S WA 18 T A SR I i VA R 4R 30475 1l
S v, B, IS S5 p, B p, , AR BIATE B T
r, Mk, ZIAISCTT i e, REV TN T r, Mk, Z
6] B A A5 e, , 0B p, T p, R EN 1, 1 L, S —
ATTEAT R m, A om,, FIE m, Flm, S22 5] 24 PR AL
WKW e, Bl e, BB REE AN
£ I p, M p, RS ARSE AR, A RARE 2 |, W%
ARAGAR T i A A AR
1.3.5 A AR A 2Rk

ARBEIE AW RAR R/ 2 A MU SCF file,
il file, it JR15 A P 5N RS S B A0 1R IL SR £, R
EESURIN L E, E, = < e, > e, 1 file, Fl file,
P — AT A A AR X AR o ) i ) B0 ) 81
BahFIMEE SR B, =< e, > e, RiEA B iE) T
SR B BNEDL K e, PIRFTALT 0 e, B9 3,

Eix1 EReREIREX

BN - AR AR R S5 RRAS AN SCEF file, T file,

i . file, R file, S R — AN A AL AR S
A ER K o, (IWAER E, FUERRE S B ih k52
KIEFTER 7332 e, MR E,

1(H,,H,) < getHunk(file,, file,)

2 (L,,L,) < getSimilarPart(H, ,H,)
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2 N+t

3 while (N # ¢)
n <« takeOutFirstNode(N)
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r, < getNodeRange(n)
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c+n

end if
10 B, < getAllBranch(n)
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12 N, < getAllNode(b,)
13 r, <— getRange(N,)
14 if( rCr,)
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15 b<—b,

16 end if
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18 r, «<— getNodeRange(n,)

5510 %
19 if(rCr)
20 N «—n,
21 end if
22 end for
23 end for
24 end while
25 P<p
26 C+—c
27 B<«b
28 end for
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Tab. 1 Time period of data acquisition, total number of submissions, total number of files, and total number of matching versions of

submissions and files in the four datasets

I H 2K (] B radcY BEEFES FEASHSCAFRYIEFELEL commit_file
jEdit 1998/9~2012/8 6 486 2943 36 195
eclipse 2001/6~2013/10 19 321 5815 89 030
maven 2003/9~2014/1 9723 4327 40 686
google—guice 2006/8~2013/12 1198 1371 40 309
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Tab. 2 The experimental results of the algorithm in this paper are
verified on the artificially extracted sentence encapsulation

mode change set
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Tab. 3 A table of verification results after extracting 10 % from the

experimental result set for manual testing
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Tab. 4 The verification result table after manually detecting 10% of each sentence encapsulation pattern version set from the experimental

result set for manual detection
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A0 Try  For Switch Synchronized While Labeled Do If Try  For Switch Synchronized While Labeled Do %
jEdit 179 23 12 3 2 3 1 1 173 22 12 3 2 3 1 1 97
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maven 87 31 13 1 1 1 1 0 85 30 12 1 1 1 1 0 97
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