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Software Automation Challenges and Opportunities in Big Data Era 2018.10.11—13
SWER: 85, tRKXZE/IAREIXE

Xﬂﬂﬂ‘]ﬁ ﬂﬂiﬂﬂ: H‘]Ill!ﬁlﬂﬂ

Oppe rtunihes in Big Data Era

A0 REHE. =
2T l\%l HA. ¥
HE R F PR S ER hﬂi)i'Z\ RAFITZFH

LA http://www.oscar-lab.org/YQLSA2018/ TRFE



http://www.oscar-lab.org/YQLSA2018/
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Microsoft- . .
Research AnnaTalk: Conversational Interface for
AR L T P Business Analytics
4 4tk S AR https://www.hksilicon.com/articles/1213020
(Software Analytics)
Human Bot
Ask analysis questions Understand analysis context and needs
Clarify unknowns and ambiguities Help human spedify analysis step-by-step
Lead corversation with insight recommendation
= Microsoft Compose analysis program

Generate visualizations

m Power BI

NL Dialogues Analytical Query/Program Visuals, Reports, Dashboards
| Please show me the sales of loury cars ] Explore from different penspectives
[ mdnpjml:q"lmycﬂf!'r * Drilling cown and oling up, ... » —
| Cars with average price higher than SOK | Discover various insights =
. Ouhers, Trerdk, Seasonalty;
| Here you are_ | Comelations, Dorinanes,

http://research.microsoft.com/sa/



https://www.hksilicon.com/articles/1213020
http://research.microsoft.com/sa/

HEEN LR AR

INDUSTRY LANDSCAPE

ARTIFICIAL INTELLIGENCE for SOFTWARE ENGINEERING

Project Management |Requirements Code Construction/ Quality Management/ |Maintenance Total
Configuration Testing (Distinct)
Management

0

B2B Ready

B2C Ready

Internal Development

Landing Page

Total (Distinct)

Created by AIFORSE Comumunity

https://medium.com/ai-for-software-engineering/ai-for-software-engineering-industry-landscape-12-aug-2018-e8e028628663



https://medium.com/ai-for-software-engineering/ai-for-software-engineering-industry-landscape-12-aug-2018-e8e028628663

HEENHLE: BRFRA

A Survey of Machine Learning for Big Code and Naturalness

MILTIADIS ALLAMANIS, Microsoft Research

EARL T. BARR, University College London

PREMKUMAR DEVANBU, University of California, Davis

CHARLES SUTTON, University of Edinburgh and The Alan Turing Institute

Research at the intersection of machine learning, programming languages, and software engineering has
recently taken important steps in proposing learnable probabilistic models of source code that exploit code’s
abundance of patterns. In this article, we survey this work. We contrast programming languages against
natural languages and discuss how these similarities and differences drive the design of probabilistic models.
We present a taxonomy based on the underlying design principles of each model and use it to navigate the
literature. Then, we review how researchers have adapted these models to application areas and discuss cross-
cutting and application-specific challenges and opportunities.

https://arxiv.org/abs/1709.06182

2018 (26)
2017 (34)
2016 (25)
2015 (25)
2014 (14)
2013 (9)
2012 (1)
2009 (1)
2007 (1)

Big Code and
Naturalness

Research on machine

learning for source code.

List of Papers

Core Taxonomy

Code Generating Models
Representational Models
Pattern Mining Models

Resources, Courses & Events
Contributing

Contributors

Contact Miltos Allamanis about this survey or website.
Made with Jekyll and Hyde

https://ml4code.github.io/



https://ml4code.github.io/
https://arxiv.org/abs/1709.06182

HEDHLIE: FARFI I FEL

copE  ¥diffble  OQualicen

AI for COde Requirements and tests
under control M
https://www.deepcode.ai/ http://www.diffblue.com/ https://www.qualicen.de/en/
ETH Zurich spin-off, Oxford University spin-off, Technical University Munich spin-off,
Martin Vechev et al. Daniel Kroening et al. Benedikt Hauptmann et al.

B codota AD{coder MaJiCKe

Your Al Pair Programmer
UCL spin-off, Mark Harman et al.

https://www.codota.com/ http://www.aixcoder.com/ .
Acquired by Facebook
Technion spin-off, JE 3 K &= spin-off,
Eran Yahav et al. ZFX etal

http://www.engineering.ucl.ac.uk/news/bug-finding-majicke-finds-home-facebook/



http://www.diffblue.com/
https://www.codota.com/
https://www.qualicen.de/en/
http://www.aixcoder.com/
https://www.facebook.com/academics/photos/a.535022156549196.1073741825.144433258941423/1326609704057100/?type=1&theater
http://www.engineering.ucl.ac.uk/news/bug-finding-majicke-finds-home-facebook/
https://www.deepcode.ai/
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Dalde ol Crash Db ol Hogzpacert Imwesl. Agency Repod Numboer Heskl Lrash Fopor Mumiber
07 Wy 2016 04:40 P O7/May 2076 04:40 PM FHIPE A B0FF0 2208 BLF34005

-.. US-27A (SR-500)

V02 Strikes Trailer —— _
of V01 and Goes Under

V01 Turning Left

i E SR R — kR E R i, T T

_ A . - 77 Voz Traveis off 3 ] S
B Rk SRR AFE R — Y, [] ey o e *
HAERRESSHNARTSURBENESINS votatFR —_ L/ / Vo2 Strikes ./ V02 Rot
x5, - g s Second Fence % # tofR

. ~ : -IIII —_— %
http://www.cs.columbia.edu/~suman/docs/deepxplore.pdf NE 140th Court ' / / Sax Sirins —> T B

http://www.nytimes.com/2016/07/01/business/self-driving-tesla-fatal-crash-investigation.html



http://www.nytimes.com/2016/07/01/business/self-driving-tesla-fatal-crash-investigation.html
http://www.cs.columbia.edu/%7Esuman/docs/deepxplore.pdf

Uber Halts Self-Driving Vehicle Testing After Fatal Accident

AT ENENLSEETHBE A EN (2018 3. 18)

L -
Franken-algorithms: the
deadly consequences of |

unpredictable code

2018.8.29 F

The death of a woman hit by a self-driving car
highlights an unfolding technological crisis, as
code piled on code creates ‘a universe no one

fully understands' oy e menss T — 42
by Andrew Smith 5N EEm S TR AR Y tH 2

he 18th of March 2018, was the day tech insiders had been ¥ Nvidia suspends self—d riving car tests in wake of

dreading. That night, a new moon added almost no light to a ) e —_— Uber crash
poorly ht four—lane road in Tempea A]fiZOI'lEl, asd Specially s I : Uber had been using Nvidid's self-driving technology
adapted Uber Volvo XC90 detected an object ahead. Part of the &&= By Arrow . Havkins | @andyayhavi | M 27. 2018, 1257pm EOT

modern gold rush to develop self-driving vehicles, the SUV had i/ Toyota halts its self-driving car testing in wake of
: ' 4y Uber crash

‘We feel the incident may have an emotional effect on our test drivers’

By Andrew J. Hawkins \



http://fortune.com/2018/03/19/uber-halts-self-driving-car-testing-fatal-accident-tempe-arizona/
https://www.theguardian.com/technology/2018/aug/29/coding-algorithms-frankenalgos-program-danger
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AR HEFF R R A1.88 A Tay— KB (8]
5 )ﬂﬁﬁlﬂﬁﬂelﬁ'ﬁ ﬂl)%vki'ﬂ#% (2016. 3. 23/24)

TR AR N 1z iR IS A — g (E
2. MIZARKEECE—T
= 2 B fRE Tay [B1 & BY18)7E

. Baron Memingto

4 Tv ndYou Do you support genocide
e
;‘ TgyTweets

@Baron_von_Derp i do indeed

=
Reply to @TayandYou @Baron_von_Derp
] Baron Memington ¢
@TayandYou of what race?

‘ TayTweets indY 1
- @Baron_von_Derp you know me... mexican
-

y A

X

“{eMlFnE
AlERfEEEY

%R E

Sl WA AT AR i A T
i{t”"""TayJ

iaJLRAY1 7’7 Rll{s

= AL ANS TR

J 4

0| 8L EIS,

LAl & N B M IZ XS
Tay BRI A6

IL.\ (o)

http://www.businessinsider.com/ai-expert-explains-why-microsofts-tay-chatbot-is-so-racist-2016-3



http://www.businessinsider.com/ai-expert-explains-why-microsofts-tay-chatbot-is-so-racist-2016-3

T 5 ayiEESA I T RIS G

Amazon built an Al tool to hire people but had to shut it down
because it was discriminating against women

006

-l

Amazon tried building an artificial-intelligence tool to help with
recruiting, but it showed a bias against women, Reuters reports.

Isobel Asher Hamilton Ocl. 10,2018, 5:47 AN

Engineers reportedly found the Al was unfavorable toward
female candidates because it had combed through male-
dominated résumeés to accrue its data.

Amazon reportedly abandoned the project at the beginning of
2017

/

https://www.businessinsider.com/amazon-built-ai-to-hire-people-discriminated-against-women-2018-10



https://www.businessinsider.com/amazon-built-ai-to-hire-people-discriminated-against-women-2018-10
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aiXcoder: &2

t\newapp] - ..\app\src\main\java\newapp\zojie\com\newapp\MainActivity.java [app] - Intelli) IDEA

Code Analyze Refactor Buld Run Tools VCS Window Help
src ) I main ) 1 java ) £ newapp ) £ zojie ) % com ) ¥ newapp ) € MainActivity
b ¥ #- | * newapp € MainActivity.java € SingletonHolder.java ax activity loginaxml
R Dewape, Eavaproject) Gradle project sync failed. Basic functionality (e.g. editing, debugging... Try Again
= > .gradle
L] 3 idea import ppoY r {ullabl
© v 2pp import android. support.v7. app. AppCompatActivity;
1 *
tE: > build import
i o import android. view. View,
v import android widget.Butt
i - import android.widget.button;

> B androidTest pil *
) v B vhah import 1 et
£ main
b v B java
< 2 . . - " —
N b4 newapp.zojif | public class NainActivity extends AppCompatictivity (

- private static final String TAG = NainActivity. class. getName()
€ Singletor
> res
{6 AndroidManifes for in

> Bmtest private static final String T = "Sample Article”;

& .gitignore

» 2ppiml

private String articleld;
3 build.gradie

& proguard-rules.pro

of

> build super. onCreate(savedInstanceState)
> gradle setContentView(R. layout. a i
# .gitignore Button addStickBin = (Button) findV
& buil I . . .
buic.greclle addStickBtn. setOnClickListener (new V
11 gradle.properties 4 . s N % p
®| public void onClick(View v) {
2 gradiew
d gradlew.bat startService (new Intent (NainActiv
! local properties }
m newapp.iml 3 }
) settings.gradle ]

~

External Libraries

protected void onlewIntent(Intent intent) {

String action = intent.getAction();

aiXcoder for Al aiXcoder for Android

This version supports coding "Te This version supports coding An

nsorflow" programs. It is an intel droid app programs. It is an intel
ligent programming robot dedic ligent programming robot dedic

ated to Al programmers.

oo

ated to Android app developers.

ok
£.2

protected void onCreate (Bundle savedInstanceState) |

d(R. id.

OnClickListener () {

his,| android view. View. GONE));

€ signUtiljava ~=3

es' View Sho

nalysedesgeeks/android/ActivityController java

.net.Uri;

emai IR
a1 -
1 1.

i(and
ra(androi

é
text.st

t £

CTION_VIEW,

al Context conte

e TR (PO - ACTION_VIE

(url)

nte

nd Build Tools revision 25.3.1

Customized aiXcoder (VIP)

d Tools 25.3.1 and swc project

We are delighted to customize a
particular version of aiXcoder for
your development team. It will a
ppear as a pair programming ex
pert in your business area.

http://aixcoder.com/

2pesg )

spafoid useiy

AD{coder

ERRFEFXF
HI# 82 ]

ing url)

#*
>
S
g
T g
=
+ £
2
= |2
= &
b2
T

a8.6n FBIEs 1ITE Ba
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Pei et al. DeepXplore: Automated Whitebox Testing of Deep Learning Systems. SOSP 2017.

Slide adapted from SOSP’17 slides

19



B IRRAY

Go straight Turn right Go straight Turn left

Wmﬁ;ﬁﬁ! ”‘WW!

ongmal rain orlgmal translation(40,40) original scale(z 5x)
/e ey ~'_‘_:‘/ );_!_"‘"":..‘._u i adivie J "y B g 2

iginal hear(0.1 iginal tation(6 d | T
orgina SHEROT) origina FHGHT @egec) original contrast(1.8) original brlghtness(SO)

Pei et al. DeepXplore: Automated Whitebox Testing of Deep Learning Systems. SOSP 2017. 20
Tian et al. DeepTest: Automated Testing of Deep-Neural-Network-driven Autonomous Cars. ICSE 2018. Slide adapted from SO5P°17 slides



TN YR TRAY

Lu et al. NO Need to Worry about Adversarial Examples in
@ Object Detection in Autonomous Vehicles. CVPR17.

rain original translatxon(40 40) original scale(z 5x)

original shear(0.1) original rotation(6 degree)

original contrast(1.8) original brlghtness(SO)

Pei et al. DeepXplore: Automated Whitebox Testing of Deep Learning Systems. SOSP 2017. 21
Tian et al. DeepTest: Automated Testing of Deep-Neural-Network-driven Autonomous Cars. ICSE 2018. Slide adapted from SO5P°17 slides



HZH25E801E (Neural Machine Translation)

< C' O & Secure | https://translate.google.com/#zh-CN/en/ /5 E X Z A UHER AT e (@) E\EI
Google I o
Translate Turn off instant translation

Chinese English Spanish Detectlanguage ~ ) English Spanish Arabic ~ m ¢ i%1tq:éﬁ -L-I_ 1;)1 %}J
A Y N Bl gy N4 * | Tsinghua University is inferior to Peking University . :|_,\17-|§§]:,| FE_ I% éﬂ:*,jEjj ] %

o B~ 10/5000 Do < # suggestar

Qinghua daxué buru béijing daxué

< C (0 | @ Secure | https//translate.google.com/#zh-CN/en/IL R AZAUNEEAZ * 0 ¢ ¢ ﬂ*'?'l‘iiﬁ% ’ & E \% Ej:):l Eg li
Google # 0 o INEMEREHIPHFRE
Translate Turn off instant translation
> BEZENE, BZINEAAH
English Spanish = Chinese Detectlanguage ~ 4, | English Spanish Arabic ~ Translate
JEFCR A INIF K ¥ Beijing University is better than Tsinghua University > %5%*%5%%117 I\ETJ ;lat)?i gé 5__:1:'2 5 117%

O Y B 1075000 Do < # suggestar

Béijing daxué burl ginghua daxué

2018F485H
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Yo

TR AR, LI ENRERNEER
- RKHRSEIE, NFREFEAUSEERZENEL
o BEWSTERAENLAIRE S o) A RIFS R PRV E

H
< F

. HAEIFH XA FZENFLS

o ifI¥ (Under—translation)

o %1% (Over—translation)

N{FERE L [o] j

English (original)

Chinese (translated)

Nine anonymous people described as cur- | WL AE S tEX HE

rent and former U.S. officials

N

English (original)

Chinese (translated)

Both Elise and Hope were intense ty-
phoons with maximum winds near their
centers exceeding 200km/h.

AR EHAERNE
R, & QM| kR
AR LA 2000 2 /400

Wujie Zheng, Wenyu Wang, Dian Liu, Changrong Zhang, Qinsong Zeng, Yuetang Deng, Wei Yang, Pinjia He, and Tao Xie. Testing
Untestable Neural Machine Translation: An Industrial Case. arXiv:1807.02340, July 2018. https://arxiv.org/abs/1807.02340



https://arxiv.org/abs/1807.02340
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FENBATHERERS (811012
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|
A B A

- BEYIBHANSI8RF

(it th saEELEL B,

S /4

o B AEFHIERSC

BLEUDEURF

h & I K= (o] f0

[ERREC A Z P

TERALIE 291200 5%

Yo

EEMBENE RGP A IAYE)RASLA

Provider Original Given Expected
Name Text Translation Translation
Prvd. A A mature people adult

Prvd. A K4FT what fun great

Prvd. B large-scale | large-scale K HLAE
Prvd. B long-term long-term K

Prvd. B | US. Us. *

Prvd. C 45 Runeberg torte cake

Prvd. C B 45 Viili yoghurt
Prvd. D E R & p. plasmodium
Prvd. D fg 7. The original enzyme | zymogen
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Alert On-
Call Restore

Engineers the
(OCEs) service

- -

Detect a

service
issue
Investigate the
problem

Jian-Guang Lou, Qingwei Lin, Rui Ding, Qiang Fu, Dongmei Zhang, and Tao Xie. Software Analytics for Incident Management of

Microsoft:

Research

RRER L #FF 5T e

Xt oA
(Software Analytics)

ARE AT LAES

(Service Analysis
Studio) FHTF—MZ
R LIRSS

Fix root cause
via
postmortem
analysis

Online Services: An Experience Report. In Proceedings of ASE 2013. http://taoxie.cs.illinois.edu/publications/ase13-sas.pdf


http://taoxie.cs.illinois.edu/publications/ase13-sas.pdf

BBk S%Benchmark % % TrainTicket

Gateway

( )

Service
Discovery
(k8s)

e €14 Java, Python, Go. Node. js
D+ REEMTSSEEREENI,
gm B AT RI se RS AE

&> & (o Q > o R TIETT & BT TR,
(_) 611005 48 7T FIEE RIS PR 150

jLoad r—— « BF AL TSI T HARS
& o OO OEE BT M R TS

Traffic Management(istio) Monitoring & Metrics
70+{5AR S, BFEM DI ERARSE, 0NEMEE GHEEPEHRS. 9HNEFRS. BIBERSS)
BRBEIZHT
EBXK%, UIUC, SUTDE{ERFR GitEEMBIE: https://github. com/microcosmx/train ticket

Xiang Zhou, Xin Peng, Tao Xie, Jun Sun, Chenjie Xu, Chao Ji, and Wenyun Zhao. Poster: Benchmarking Microservice Systems for Software
Engineering Research. In Proceedings of ICSE 2018, Posters. http://taoxie.cs.illinois.edu/publications/icse18poster-microservices.pdf



https://github.com/microcosmx/train_ticket
http://taoxie.cs.illinois.edu/publications/icse18poster-microservices.pdf
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5 !
Q& A

This work was supported in part by NSF under grants no. CNS-1513939, CNS-1564274, CCF-1816615, and a grant from
the ZJUI Research Program. 30
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