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Features into Kate
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CRHEST, Unversity College London, Malet Place, London, WC1E 68T, UK
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Alexandru Margincan, Earl T. Barr, Mark Harman, Yuc Jia

UCL, Department of Computer Science, CREST Centre
ABSTRACT

Abstract. We report the automated transplantation of two features currently
missing from Kate: call graph gencration and automatic layout for C programs,
which have been requested by users on the Kate development forum. Qur approach
uses a hghtweight annotation system with Search Based techmiques augmented by
static analysis for automated transplanting. The results are promising: on average,
our 100l requires 101 minutes of standard desktop machine time to transplant the
call graph feature, and 31 minutes to transplant the layout feature. We repeated cach
expernmment 20 tumes and vahdated the resultuing transplants using unit, regression
and acceptance test suites. In 34 of 40 experiments conducted our search-based
autotransplantation tool, g SCALPEL, was able to successtully transplant the new

functionality, passing all tests
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Miles et al.: In situ reuse of logically extracted functional components
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Subjects

. Size  Reg. Organ

Sligjeeis lyoe KLOC Tests  Tests
|dct Donor 2.3 - 3-5
Mytar Blelgle]f 0.4 - 4
Cflow Donor 25 - 6-20
Webserver | Donor 1.7 - 3
TuxCrypt | Donor 2.7 - 4-5
Pidain HOSt 363 38 -
Cflow HoOsSt 25 21 -
SOX HoSt 43 157 -

Case Study

VLC Host 422 27 -
Kate Host 50 238 -
X264 Blelgle]} 03 - 5
Cflow Donor 22 - 13
Indent Ble]ale]f 20 - /

*UCL

Minimal size: 0.4k
Max size: 422k
Average Donor:16Kk

Average Host: 213K
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Empirical Study
RQ1,2

Donor Host All Passed Regression  Regression++ Acceptance_l
|dct Pidgin 16 20 17 16
Mytar Pidgin 16 20 18 20
Web Pidgin 0 20 0 18
Cflow Pidgin 1) 20 1) 16
Tux Pidgin 15 20 17 16
ldct Cflow 16 17 16 16
Mytar Cflow 17 17 17 20
Web Cflow 0 0 0 17
Cflow Cflow 20 20 20 20
Tux Ctlow 14 15 14 16
|dct SoX 1) 18 17 16
Mytar SOX 17 17 17 20
Web SoX 0 0 0 17
Cflow SoX 14 16 15 14
Tux SOX 13 13 13 14

TOTAL 188/300  233/300 196/300 256/300 :|

RQ1.1 RQ1.2 RQ2




Empirical Study

RQ3

Execution Time (minutes)

Donor Host Average Std. Dev. Total
|dct Pidgin 5 7 97
Mytar Pidgin 3 1 65
Web Pidgin 8 5 160
Cflow Pidgin 58 16 1151
Tux Pidgin 29 10 574
|dct Cflow 3 5 59
Mytar Cflow 3 1 53
Web Cflow 5 2 102
Cflow Cflow 44 9 872
Tux Cflow 31 11 623
ldct SoX 12 17 233
Mytar SoX 3 1 60
Web SoX 7 3 132
Cflow SoX 89 53 74
Tux SOX 34 13 94
Total 334 (min) 10 (Average) 72 (hours) _I
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Case Study - Kate

Donor Host All Passed Organ Test Regression Regression++ Acceptance

Suite
Cflow Kate 16 18 20 17 18
Indent Kate 18 19 20 18 19
TOTAL 34/40 37/40 40/40 35/40 37/40
All Passec — RQ1.1 RQ1.2 RQ2

Execution Time (minutes)

Donor Host Average (min) Std. Dev. (min) Total (hours)

Cflow Kate 101 31 33
Indent Kate 31 6 11
Total
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