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* 5t (Software) R—FRF|B%EFEIMFHRITE
8 ;FD"‘&TEEI’JWE.O
* BRI IR EIE S

BF TEYVIELSAESREE 1]
R &fﬁ%lkﬁﬁ%(ﬁﬁﬂ]
X#: iExEAFTR. WX, FH. B4, TBRFMNENER

1.2y =T B
J{IEIES
« C. C++, Java, Python. C#. Visual Basic.NET | RATH#EHAMm
PHP. Javascript. SQL. R. Ruby XA BV A
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A AR 1

A 4 g

- #B{E& % Windows, Unix. Linux. Sybain. Andriod.

- A5 E I E: Visual Studio (VS) . NetBeans.

s FUEE. B IUBIXARBIEbaEESBMysql . SQL Server,

- TEEMA: BZRTIE WIRKTE, BETE. AXTE-

IR N IR D WSS, BBREERA. SR
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I0S. Windows CE. Windows Mobile. Palm OS

PyCharm. IntelliJ IDEA. Eclipse. Code:: Blocks.
Aptana Studio 3. CodeLite. Xcode. Komodo

Oracle. Sybase. DB2
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13 I ERREEY

1945 to 1968: The Origins (Z3 %) — Coding (JC
MiEs) — Software Development(1951) (Fortran)
e+ E45 o Code and fix

*Nno Process

*1968/1969 to 2001: Software Development — Software
Engineering (NATO, 1968\1969) |No silver bullet

FEHF R Lifecycle. RG/TRENK
‘Development model: BEHMEE, ViEE WiRE RFR/REE, Bt

*Black-box process: Transform process
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1314284 TFE (SE) ?

1968/1969LLK, —H®EA —MAG—HENX, HA...
IEEE Standard 610.12-1990: %4 T2 (1) B ERZ{LEY (systematic) .
ASefthy (disciplined) . TJZE{LAY (quantifiable) J77ARN FFEHRIF A .

._A/—A

TR, Bl B ILREATTER B TREI A, sfr gy, (2)
XS (1) BREFRTTERITISR.

T ols »SETA: &%IFHTE(RE.
iJE.Ii_t\ ;\Ijllji_t ’.5‘1."II‘E L*jt )

methods
> SEJTi%: izn171$ﬁ+ EAR RN

a “quality” focus > SEEAL: 133%
> SEfRE: FEXRIR

w4 TEEMETE (process)! | |
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132 R TIREBRERNER

NATO-. b TIZR IR A
5= IS
AR Rk c RETREEELR
A TS 1. RpgEI(risk)
AT & T3 2. R E T (people)
TR SBA/N/W 3. InHEM (project)
QLS ki 4. 3FEEIH (process)
RIZIES 5. FFmEE(product)
MBS TE 6. METESEH
7. ...
BILXRFR: REFREND. REFRRE. MEFANE. B EHERN

B
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2001 to 2017 : B
silver bullet

1

1 X B8 pY 32 — Agile Development [No

«F E4F o Tteration, Increment. Continuous Integration, Whole life-cycle.

Multiple life-cycles

*Agile model: XP, Scrum, FDD. Crystal. Adaptive Software Development.

42 B AIRUP

*White-box process: Transform process + Evolution process

2017 to future: AI+SE| XK

silver bullet

&%

1R E e85 3| |No

«F E4F o Automation, Intelligence. Smart...
*Learning model: CNN . SVM., NB. KNN. DT. RF/GDBT

*Grey-box process: Transform process + Evolution process + Learning process
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il =B

B & Kk s BHEIEEHERE
At TR 1. AL EHE(agile)
B RITE 2. MBS EIE(risk)
AL TR 3. AREE(people)
XP/Scrum/RUP/FDD- 4. IMBE®E (project)
ER{FIREY 5. IFEETE(process)
mIZIES 6. B (product)
HERAESTHR 7. BREEESEG
""" 8. ...

ZIDRFR: BETmEN. BEFRRE. RBEFAYER. RIFBEHERA

BEFEER: MEERecurrsex+TIHESR
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14 G TR RN BRI OROER

- HRPFMAZANGRICEKITZX /LA :
* BT MmBES) (capability ) | BEMITA, EEBFIIGE
* B mRE (quality) @ 29, 540, 4ee (performance) ZN1a]
c AR TEHERAR (cost) | FEZDE, ZDOAN
« FFRE (efficiency) | AANBEFEEZA, FHREZHE

- R TR REVB Mz LR ERmE: WAMEINES. Ak
ﬁzﬂi\ a;f)zﬂ‘%*”\ ARSI f A A, BT IRATEFM#E A Pt A
Dimm

s MU mEENT K R AIERM A | BURAIE . SUARIE . EEALIE. BIBRARIE. At
SE

c BT mRER K U%@%&ﬁﬁ EEFMMT BN, M. 2. I8, UEF-
* BHFRWERBR BEEREF TR EP00R, BHECR. MEeE.
* BB HENART R AARBARME TR BITHA. 4. BT AR, -
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—\ AIFRRYERETIEE R 7574

Internet, Internet of Things,

cloud computing, edge  EIFR R R

computing,... f

AAERRE Al for SE

==

o X — T
oy AIFMKRYBE I 1E

SDx, software defined x
SDN, software defined network

SD IOT, software defined 1ot

. . . SDI, software defined
Big data, Machine learning, o fastructure e

ontology, knowledge graph, i HiF E/\] 9|§=1|:I BE= S
Pattern recognition, Face =~ -

recognition ...

2020-08-04
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Al for SE: miATogssr. xHESARTETERASES
W TREAG SRR, TRARGARNEETRS, NERSRE
FROME, BITREFERA, BIARLRA>RARENENS, 5
A T & TR SRR B RN SR . EaE
A AR LR AR S,

>SEFRIARIBIL HENTEEMA R

*SE for Al: sipsaIesREe i EieSAIRS (Hlneg:
BH RS, SETRISERS. SELSTRAS) WHREFASEE

>SER AR ENNBHRE
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History of AI+SE
s BT ARG LEE

» Knowledge-Based Software Engineering, KBSE 1986-1996, 1t11/H)
* Software Engineering and Knowledge Engineering, SEKE 1989-% 4

* Joint Conference on Knowledge-Based Software Engineering, JCKBSE 2004-2014, F£11/H

s BRI L=

 Automated Software Engineering Conference, ASE 1997-F 4> [f7HAKBSE 1986-1996]
 Automated Software Engineering Journal, 1994-F4%

O4b s 1A SN
- HEEARRGME
* Intelligent Systems Design and Applications, ISDA 2001-F 4>
« Complex, Intelligent, and Software Intensive Systems, CISIS 2007-& 4

* BENERGRS

* Software Engineering for Adaptive and Self-Managing Systems, SEAMS 2006-2017
« Self-Adaptive and Self-Organizing Systems, SASO 2007-Z%

O &b 4~ T- 1O
- MEEEGTIE
» Workshop on Intelligent Software Engineering, WISE? 2000
* Workshop on Intelligent Software Engineering, WISE 2017-

2020-08-04
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WISE3: the Third International Workshop on Intelligent Software Engineering

with ICSE 2000

There is a growing realization that the design of effective software engineering

tools must be smarter. Real world software specs can be very intricate. Manual

browsing by a software engineer cannot reveal its subtleties. Automatic tools
are required to reflect over business knowledge to identify what is missing or
could be effectively changed. At the same time, many Al researchers now
realize that software engineering provides the best testbed for Al tools and
techniques. While these Al tools are all potentially useful, the core question
remains:

Which of these tools, if any, are truly cost-effective?

A sample of these Al tools is listed below. For a further list of techniques, see

the proceedings of WISE! and WISE?.

(1) During analysis: Knowledge acquisition methods for requirements
elicitation; Knowledge representation methods for the business knowledge;
Non-classical logics for requirements engineering.

(2) During design and coding: Knowledge-based program synthesis;
Knowledge based techniques; Knowledge-based validation techniques to
detect bad semantics; Theorem proving and formal reasoning for managing
changing specs.

(3) During maintenance: Al tools to maintain declarative and procedural
knowledge; Al tools for program comprehension and reverse engineering.

The purpose of the WISE series is to assess the utility of the above technique ,
long-term goal (e.g. WISE?) is to foster the develop of some rigorous
evaluation experiment.

Gt Vit TIR(ISE). sesstomaz—

The International Workshop on
Intelligent Software Engineering
(WISE 2017), co-located with ASE
2017, 1s to bring together academics
working on algorithms, methods, and
techniques for automated software
engineering, with practitioners,
interested in developing more
intelligent tool support to address
important problems in software
engineering practices. The workshop’s
purpose is to make researchers aware
of industry’s problems, and
practitioners aware of research
approaches in the broad area of
intelligent software engineering.

Some example questions to be
explored by the workshop are the
following: how can Al improve the
efficiency of software development?
How can Al reduce the maintenance
cost of software services? Can Al shift
the software development model? Can
Al even fully overtake coding tasks?
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» B R SRR s B IEEELE
A TS 1. MBS EIE(risk)
AT Ere/RIE 2. ANREI(people)
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ER AR o
Ay 5. ~imEHE(product)
E7E1D == = H 5*.-\?%“
FRAZSTA - AEES

ZIbRER: R mEEN). B mRE . REALREE. R EHER A

BEAEZERER: REER+ITEER+ALEEETR

2020-08-04

16



2.1.1 Al for Software Development

*Al Programming Languages: lisp,planner,cinniver,qlisp,pop-2, sail, fuzzy //java.
ct++. python,

*Al SD models: transform models. evolution models. learning models.

‘Al SD methods: ET# R, ETF3. EFTN. ETHIE

Al SD techniques: = 1TH . BEHIEFHE. KEIE. VssFS. BRIES
:TFE 11:| = 1/\7JJ .'fgﬂr/\ﬂj '_I(Ijlb}/'hﬁ&tfi\ j] I/-Fi% %ﬂ NN

Al SD management: JF &8 Z#IIEETE. EEMHECREIE. 4P, REE
...

Al SD platforms and tools: AI Studio, aiXcoder. Google ML kit T B ]
Tensorflow. Infosys Nia, H20.

2020-08-04 17



- Zf5l—: aiXCoderHE GEZRFERITF https://www.aixcoder.com/#/

- %O EE

+ aiXcoderfCAD & BEANEAIS | BTN M NS, RFJ—H#HEIN, BRI Ea—
THEZITRERS.

+ aiXcodertB{MR DR B 18 R FHF R il 1S 2L B mB A5 .

- i

- HEERILIE R aiXcoderfE B HERFRENTES, HEMERFAHES LFE

FINee B FSERERRRE, ABREE T1NRESE,

- Rughe: B —EER—ETHZITRERES.

- SERAEREARRE, REXBAKNED: IBEEWN T I GaiXcoder Lt FAXE LT FT
ZHE. VSHEE.

O Keystrokes 231 Keystrokes
with aiXcoder without aiXcoder
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- EEMAITRZEEE. SURAES. BRIIGBSFERMAILRRIINES
MERL, ABRXDMEBR, F—uiRIADTAF S (ModelArts) f=fft257F%
E, MNBRASIEEAEL. BA%, REICRENBER, ERE4E
FIRE . — R R A LS, ModelArtsfyThaE 2 BN TR R,

SiRiE RiEHE i EiES hi

SRR mESE HaEF> LIRSS BRNE
SRt E MoXing SDK INEF> #2ARS RNEHE
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2.1.2 Al for Software Defect Detection

\[2 /7 \\ -H- /7 _:
* FHETR B A st » TR BVERBE A
o ML AR LR G e . BRIEE
© FEMEIRRBIREE mg - FfIER
o dE4E K1 K F A/ et . SEid A
FEAEIRREREE | gy s Vﬁjﬁ’a‘i —Ei. EHRE
* RITREY M. OERME. R
S sl A 1 LA o X HFERY HE. ERME.
. ﬁﬁF?%?ﬁﬁé . BEOfER . A, B
© BT RS M. 52 . SCIALEY Zeth. JEERKH
T e g BV W SR
odadinte M. — B - BRAEA
o BRI T . A . FIRASTY
+ ORI AT
o« BB EER TSR i N s
v l-ees il * EGERFE1E N
. FBI3AY - FEEEHER PLGIE. 806,
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. A RRE, F%
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2.2 SE for Al: SE for Intelligent System

hdvandes = Inlelligent Stens dnd (omgeting 143

H Radek SlRavy

Roman Senkerik

Y Luzana Kominkova Opiatkova
| Zdenka Prokopava

| Petr Silhawy Editars

Software
Engineering
in Intelligent
Systems

Proceedings of the 4™ Computer
Science On-line Conference 2015
(CSOC2015), Vol 3: Software
Engineering in Intelligent Systems

&) Springer

2020-08-04

- Software

» Software

Advances in Intelligent Systems and Computing 763

Engineering in
Intelligent Systems.

CSOC2015,
Springer

' Radek Silhavy Editor

Software
Engineering and
Algorithms in
Intelligent Systems

Proceedings of 7th Computer Science
On-line Conference 2018, Volume 1

Engineering and
Algorithms in
Intelligent Systems.
CSOC2018,

Springer I:>

9 Springer
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= AINRHRELIERAR

* Intelligent SE concentrates on algorithms, methods, and techniques for
automated software engineering by developing more intelligent tools to support to
address important problems in software engineering practices.

s ERAFIRERAIRMT A

* Can Al improve the efficiency of software development? bk B A4
e Can Al reduce the maintenance cost of software services? T: BRAFE. B
 Can Al shift the software development model? wHE

* Can Al even fully overtake coding tasks?
* Can Al capture certain or uncertain requirement?

* Can Al find feasible and best solution? For example, Local optimal solution or global
solution.

* Can Al improve the quality of software artifacts and final products?

2020-08-04 27
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« Zfl—: aiXCoder®FRERIERNTF https://www.aixcoder.com/#/

« 1 ZILINEE

 aiXcoderRAD A BEANFAIS | BTN B Em ANRAL, RF—#EHHIN, BRI —
ﬁ‘igﬁﬁﬂﬁ 5,

* aiXcodertB{MRADIETE B =8 RFF R ol HESE LRI RS,

’}ﬁnnﬁﬁ;:}'
. %’?ﬁ‘éﬁﬂ?ﬁ? aiXcoderfE BEREFREMNTET, FEMIERFHEFES LR
e BRI RISE fiﬁﬁﬁfﬁ ﬁ‘H?ET ﬁﬁﬁﬁ—ﬁf %

« RIEBHE: LB —BTH— 2SS TRIEES.
« SERY1E ﬂﬁﬁfﬁ ?ﬁ%ﬁ %z!‘)‘(j(j(ﬁ"\ IWEE NS LaiXcoder IF AL EETF
l_?FH J.l_jj A9 ﬁ

O Keystrokes 231 Keystrokes
with aiXcoder without aiXcoder
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