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Compiler Testing
--- guaranteeing compiler quality

- Expected Output \ Actual Output
: Test Case : /

Compare

Test Oracle revea/led faultskrevealed
faults

Software Testing Process



S L 2

o REIRAFEIES

° W\IU ﬁﬁ%% :

SEALAE A A

T H.Csmith

- N IR BEATLRE P 26 ke T R

* ROT: ISR B g e de AT S N, B 45 R e

A

« DOL: HgmiEas AR n], BEREH

e P A T AT

o EMI: 8 57

2T, BARaeh




6 B 12 3 2 UK 1 i)

o BEMLIMEE A RCRIRA
« RDTAE T 35EAEGCCHILLVM _EAG 2 H #3251 Bug

« EMIZE T 110 H EEGCCHILLVM Bk 7 Sk 1474
Bug




GPAR] I T 2w 156 A DN 2

o JCHIRE K I Bug AR T
o S WIS TR) R IR

o BRI IR URE I NC, IsATIS TR vt, U
C/tfl K B FE P R Se AT

o Yrn] {0 K0 IE CHIL ?



Il #8272 =] P CFit

S
AR SRS S, ST
H| He

* AFERFAE
¢ RAAFE A (K15 )
o RAAFEREA LA R

o FEFF AR B IAR
o« REFPHFRE T A OCER
o FEFFHTRE L EL B IRER



* {El

Il #8272 =] P CFit

- I ZrtE

H

FR AN El’JGccfrﬂ LLVM | & I Bug MR 7 A A

R I Bug R Fr
» % H10001, ORFFECET-H

« THNIC

« K& svmpE Y

o Tt

« XHE
o FRIEIEFE: PR R IE IR HE bR AU
« BATH R : 48K 2 ZHHE N3 30%-60%

ey JYr DR (6] YA — — e [B] A A T




2 PF 2 I HE e /N 45

M%az)? g AU E B AL

ARFALE AR R /INR 7= JE Tl AT BE AN 25 SR AH 5< Y B2 8K/
° fiﬁmT WE TP EiH

* FFIEHAVEE B E AR IRTE

10



Hlas = > A s il

AP,

A FH Fr 41 &)

Xiaodong Gu, Hongyu Zhang, Dongmei Zhang,
Sunghun Kim, Deep API Learning, FSE 2016
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Parse XML file Document Builder Factory.newlInstance
/é / Document Builder Factory.newDocument Builder
/
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Document Builder.parse
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* Coples bytes from a large (over 2GB) InputStream to an OutputStream
* This method uses the provided buffer, so there is no need to use a
* BuftferedIinputStream,

* @param input the InputStream to read from

public static long copylLarge(final InputStream input,
final OutputStream output, final byte[] buffer) throws IOException {
long count = @;
int n;
while (EOF != (n = input.read(buffer))) {
output.write(buffer, @, n);
count += n;

}

return count;

0

APl sequence: InputStream. read — OQutputStream. write
Annotation: copies bytes from a large inputstream to an outputstream.
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Probabilistic CFG
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e A->BC 0.8
->C 0.2
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PHOG

* PHOG=Probabilistic Higher Order Grammar
« PCFGAR 4 T I T WU R A FL A 4 A4 7
o JTh BT FE B PR EN B 2 RFE,  FRONContext

° *H?%Vl%j:
 PHOG: Probabilistic Model for Code. Pavol Bielik, Veselin
Raychev, Martin Vechev. ACM ICML 2016

e Learning Programs from Noisy Data. Veselin Raychev, Pavol
Bielik, Martin Vechev, Andreas Krause. ACM POPL 2016

* Code Completion with Statistical Language Models. Veselin
Raychev, Martin Vechev, Eran Yahav. ACM PLDI 2014
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PHOG /M. javascript J7 1%

awaitReset = function() { [ l— EeturnStatement 1. Find interesting CO?’ItC[L't .
return defer.promise; J J L MemberExpression 2. Use PHOG rules:
} Identifier:defer o CI[CO?H%C.’Et] —r ﬁ
R P
L Property:promise o Property[promise] — promise 0.67
L . Property[promise] — notify 0.12
awaitRemoved = function() { - CallExpression Property[promise] — resolve 0.11
= . MemberExpression Property[promise] —+ reject 0.03
fa}l{functlon(error) { Tdentifier:defer
if (error.status === 401) { (d) PHOG
ca Property:reject
¥ s
defer.reject (error); P Identifier:error PCFG rules: o« — ,8
i - 17 ®— ReturnStatement P
return defer.| promise 0.67 MemberExpression Property — x 0.0085
} notify 0.12 . Property — y 0.003
Identifier:defer o | F .
resolve 0.11 - Prediction } property ot ly 0. 002
.9 :
reject 0.03 Property:? position o] Property — promise 0.001

(a) Input JavaScript program (b) Abstract syntax tree (AST) (¢) PCFG

SR — X R B E— IR #AEAE JyContext

20



PHOGE X

Y= e =

* JRERLE T [Context] -> fF 51 fF52 .. fF9n M=
o [BIFTEE—NEREL MNEA BT HEH
Context
o [A] =N HAEA LT A F] — > Context ) 7 U 2
M1
T ast Bz R A & contexe Y HIIIREL
ZIHE S I TN L L FFAE 1Zcontext B I H IR AL

21



55 441 Contextzs 1l

o BT AR E AT HIn AR A S SU T T — AP A

Stream s = new FileStream(“c:\book.txt”); sHcontext:
Reader r = new TextReader(s); <new FileStream, ret>

r.read(); » <new TextReader, 1>
2()-
s-2(); ri¥Jcontext:

r.?();
<new TextReader, ret>

<read, 0>

B EF AN BYS5: ret=0.method(l, 2, 3, ...)
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Ops ::= € | Op Ops
Op ::= WriteOp | MoveOp
WriteOp ::= WriteValue | WritePos | WriteAction
MoveOp ::= Up | Left | DownFirst | DownLast | PrevDFS |

PrevLeaf | PrevNodeType | PrevActor

o« ZHIH)Z B AT LS AR

Left PrevActor WriteAction WritePos
PrevActor WriteAction WritePos

Left: AW eR 45 5 CBIANERT HARXTS)
PrevActor: HI —{K1%2A% & W {¥ H
WriteAction: 37 FH IS 3 FH 1) 77 12

WritePos: 1ZActorfEASTH 1 I B
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* *H?éi/t\;i:
* Nguyen, Anh Tuan, and Tien N. Nguyen. "Graph-based
statistical language model for code." ICSE 2015.

* Nguyen, Tung Thanh, Hoan Anh Nguyen, Nam H. Pham,
Jafar M. Al-Kofahi, and Tien N. Nguyen. "Graph-based
mining of multiple object usage patterns.” FSE 2009
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b. File.new

:
2
3
4
5
6
7
8

9

10
11
12
13
14
15

File bookFile = new File("books.txt");
Scanner bookSc = new Scanner(bookFile);

File authorFile = new File("authors.txt”);
FileWriter authorFW= new FileWriter
(authorFile);
BookMetaData metaData =
getMetaData("bookMetaData.txt");
metaData.printData();

while ( ) {
bookSc.nextLine();

}

bookSc.close();

1 Groum

y
Scanner.new

25

File.new

Y

FileWriter.new

Main.getMetaData

Y

BookMetaData.new

Y

BookMetaData.printData

e

» Scanner.nextLine

Y

» Scanner.close
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File bookFile = new File("books.txt”);
Scanner bookSc = new Scanner(bookFile);

:
2

3

4 File authorFile = new File("authors.txt”);

5 FileWriter authorFW= new FileWriter

6 (authorfFile);

7 BookMetaData metaData =

8 getMetaData("bookMetaData.txt”);
9 metaData.printData();

10

11 while ( ) {

12 bookSc.nextLine();
13}

14

15 bookSc.close();
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* BookMetaData.printData
* While
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one node two nodes three nodes ..

b
—| Scanner.new |

Scanner.new

Scanner.new

while
BookMetaData. FileWriter.new Scanner.nextLine ‘
| I | printData
FileWriter.new : p
whilé while
\\
| Main.getMetaData | Scanner. |BookMetaData.new| E [ine |
Hextline canner.nextLine
l BookMetaData.new | Y

¢

while

Scanner.close

Scanner.close [BookMe‘raData.new |
) four nodes

| BookMetaData.printData |
—><— BookMetaData.
¥ printData

»f Scanner.nextLine
17 | Scanner.nextlLine |

—»I Scanner.close | : Y I +| Scanner.nextLine|
canner.close ;

:

Y

Scanner.close‘
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Lili Mou, Ge Li, Lu Zhang, Tao Wang, Zhi Jin.
"Convolutional neural networks over tree structures
for programming language processing." AAAI 2016.
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% softmax
Vector representation | . .
and coding Tree-based convolution ~ 3-waypeeling . Hidden layer ~ Output layer

1-way pooling
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