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Search-Based Software Engineering

mSearch-Based Software Engineering

V7 b7 ITRICBITH %A THEBRZ=BLERBIC)EE
l’%i%ht%#?m%méﬂﬁﬁﬁﬂb

NEZEAHAATHED s JRKITIEDKDGHEEEF
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5 : Search-Based Testing

mfy : T A SANERDGS
XYy Eml(intx, inty) DBEETFT X FDfedlc, 7AMAA—h
[CHBIFB AT A K (X0, y0), (x1,y2), -+, (xn, yn) ZEER LTz
RS VFHNLYyIEFEKRICLDD, TRAMT—XEnER/NCT
HEHEER - mEtOREE Bi: L THELS

FRA R — R E
AINL Y 2% S

=N R EDLRE R,

7 VAL AL E BB L TREELSE S

T A MermEF

[ https://www.evosuite.orqg/ ]
[ Fraser et al., Whole Test Suite Generation, TSE'13 ]
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FTARMXA—FA

TANT—X$: 25
AR FEAET - 150
XEBIOZw a5

TANAAL—HB
TAMT—XE 80
XY FEEST - 500
KRIVZ7v218 63

TAMARA—FC

T AN 90

OX > F#EL: 520
KBTS v a8 20

g e s | T e
_F:| > \"/7_ ~ 75
<L X T v TOF > TARERITLR—=F]

A CEAEBE NNV ET BHELDTER D IToNS

REE P AEBOMFOTWAT A T —R%
FLTREEDETHED

[ Mao et al., Sapienz : multi-objective automated testing for Android applications, ISSTA'16 ]
[ Alshahwan., et al., Deploying Search Based Software Engineering with Sapienz at Facebook, SSBSE'18 ]
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m/RFEEFTE (Fault Localization) : /INTIHDEICHBHHETE

B’ Aa—F D : Spectrum-based Fault Localization
B LTIc T A MERB LT A MDEITLIEXXEEENS

|

T A MMER MBLE) Ra7 - o>0F>9
.1 | 1.2 | 3] - | Result Line Score
|/ -« | PASS .3 0.8
/ v/ || FAL E> 5 | 072
v | - | FAIL .9 0.6

ZOXEBDEB LT A M — RO
[RBLT R b — 2 DM x ZOXEBBRB LT R N — A0

[ Wong et al., A Survey on Software Fault Localization, TSE'16]
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tHedly (2) 7075 LESHELE

m7'0% > LEIE (Automated Program Repair)

TAMNENRTBLOGT
B 7 O—F0O6 : BEIRGIEL
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B> o=DETHALGEDIa—T— 3 VEE
BGitHUb 1AM =7 LIc MBIy (8 IE 1

B 7 O—FIIZHk

BT XA M T—ADAR+aIEE TREYIEELE.

Z2LCLED

G A C [V S vy ahiEREEWTE] LHiFz v oiEdnigWiks,
117BICretun XZE L THEL LEWT AT S ALICLTLERAIF LD

[ Gazzola et al., Automatic Software Repair: A Survey, TSE'19 ]
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(Empirical Software Engineering)
AREIRGOT— 2 EREHLN MR ZMEIL LiER LT

B [FDE R TcmIBDRFES

=k N\

BGitHUbZZ EIC KB KET

OO E I RE

N &

BERERT 27D T 2T ATV X - BHEE ORI EE




VRIMIRAZVT

m VR NIRAZVY
(Mining Software Repositories: MSR)
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mGoogle”7 # + DEREEH
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[ https://www.thequardian.com/technology/2015/jul/01/google-sorry-racist-auto-tag-photo-app |

[ https://www.thequardian.com/technology/2018/jan/12/google-racism-ban-gorilla-black-people ]

RENTCEGERISEO W/ 1 X CFRERH
(ﬁﬂleE’Jﬁ/7)l/)

[ Goodfellow et al., Explaining and
Harnessing Adversarial Examples, 2015 ]

[ Ackerman, Slight Street Sign Modifications

Can Completely Fool Machine Learning
Algorithms, IEEE Spectrum’17 ]
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( ZE) L/ ZE) Iyié 75\ 7:;: 75\ > TC & L/ T ZE) ) Microsoft Created a Twitter Bot to Learn

From Users. It Quickly Became a Racist Jerk.

BAR - HADTHCEIIC - BRIC e
ESISZBH 7

[ https://www.nytimes.com/2016/03/25/technoloqy/
microsoft-created-a-twitter-bot-to-learn-from-users-
it-quickly-became-a-racist-jerk.html ] TayTweets
(access: 2021/09/27) e

Tweets Tweets & replies
Pinned Tweet
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[ https://jp.reuters.com/article/amazon-
jobs-ai-analysis-idJPKCNTMLODN ]
(access: 2021/09/27)
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[ L. Sweeney, Discrimination in
Online Ad Delivery, ACM Queue’13]
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[ https://www.nhtsa.gov/recalls?nhtsald=PE21020 ]
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(PoC: Proof of Concept)
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mEFCEBEE (Deep Neural Network) DIFE,
fAIEA - fATFREWVDF/INTA—2—#]

(_\ Andrej Karpathy | Follow |
AP I‘\ Director of Al at Tesla. Previously Research Scientist at OpenAl and PhD student at Stanford. | like
. =i

w to train deep neural nets on large datasets.
Nov 11, 2017 - 8 min read
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I sometimes see people refer to neural networks as just “another tool in your N A/ R
‘ . N OTAIO7
machine learning toolbox”. They have some pros and cons, they work here or s‘#’// Q) ﬁ.l/

there, and sometimes you can use them to win Kaggle competitions.
Unfortunately, this interpretation completely misses the forest for the trees.
Neural networks are not just another classifier, they represent the beginning
of a fundamental shift in how we write software. They are Software 2.0.

[ https://medium.com/@karpathy/software-2-0-a64152b37c35 |
(access: 2022/07/20)
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[ Sculley et al., Machine Learning: The High-
Interest Credit Card of Technical Debt, 2014 ]
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[ Pei et al., DeepXplore: Automated Whitebox Testing of Deep Learning Systems, 2017 ]
[ Tian et al., DeepTest: Automated Testing of Deep-Neural-Network-driven Autonomous Cars, 2018 ]
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