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Mining Repositories (1):
DynaMine

public void createPartControl(Composite parent) {




Mining Repositories (1):
DynaMine

public void createPartControl(Composite parent) {

// add listener for editor page activation
get51te() getPage() addPartLlstener(partLlstener),___”H“_
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Mining Repositories (1):
DynaMine

public void createPartControl(Composite parent) {

// add listener for editor page activation
get51te() getPage() addPartLlstener(partLlstener),___”H“_
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Mining Repositories (1):
DynaMine

public void createPartControl(Composite parent) {

-~ | Co-changed items form usage patterns

Patterns are validated at runtime |



Mining Repositories (1):
DynaMine

® Evaluated on Eclipse and jEdit

® Preprocessing CVS history takes a few days
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Mining Repositories (2):
BugMem

public void computePackageFragmentRoots(...) {

1f (requiredProjectRsc.exists() &&
requiredProjectRsc.1s0pen()) {




Mining Repositories (2):
BugMem

public void computePackageFragmentRoots(...) {

1f (requiredProjectRsc.exists() &&
requiredProjectRsc.1s0pen()) {




Mining Repositories (2):
BugMem

public void computePackageFragmentRoots(...) {

1f (requiredProjectRsc.exists() &&
requiredProjectRsc.1s0pen()) {

Previous bugs form bug patterns
Previous fixes form fix patterns




Mining Repositories (2):
BugMem

® FEvaluated on 5 open source projects:
ArgoUML, Columba, Eclipse, jEdit, Scarab
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Mining Traces (1):
AMPLE




Mining Traces (1):
AMPLE
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Mining Traces (1):
AMPLE

Sequence Set




Mining Traces (1):
AMPLE

ab bccbbgcbbcc Sequence Set

e ———S—

- Differences in sequence sets between
- 0b| passing and failing runs point to defects
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Mining Traces (1):
AMPLE

® Evaluated on NanoXML (33 seeded defects)

o Identlf ies the defectlve class in 36% of cases
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Mining Traces (2):
Perracotta

Trace Properties instantiations

ENTRY: Producer.main P=ENTRY: Buffer.add
ENTRY: Buffer.adc S=ENTRY: Buffer.stop
EXIT: Buffer.adc
ENTRY: Buffer.adc P=ENTRY: Buffer.add
EXIT: Buffer.adc S=EXIT: Producer.main
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Mining Traces (2):
Perracotta

P=ENTRY: Buffer.add

Producer.main |

Buffer.add \\ S=ENTRY: Buffer.stop
Buffer.add I

Buffer.add ] P=ENTRY: Buffer.add

gt e i

. . er.main
Properties instantiations form APl rules |




Mining Traces (2):
Perracotta

® Evaluated on Daisy, |JBoss and Windows kernel
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Mining Source Code (1):
PR-Miner

Function’s source code

static void
getRelationDescription (...)

i

HeapTuple relTup;




Mining Source Code (1):
PR-Miner

Function’s source code ltemset

: HeapTuple

: SearchSysCache

: HeapTuplelsValid
: elog

: Form_pg_class
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static void
getRelationDescription (...)

i

HeapTuple relTup;

T
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Mining Source Code (1):
PR-Miner

ltemset #1 ltemset #2 ltemset #3

T: HeapTuple T: StringInfoData T: Form_pg_class
F: SearchSysCache F: getObjectClass F: SearchSysCache
E.: HeapTupleIsValld s HeapTuple [ elog
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Mining Source Code (1):
PR-Miner

ltemset #1 ltemset #2 ltemset #3

T: HeapTuple T: StringInfoData T: Form_pg_class
F: SearchSysCache F: getObjectClass F: SearchSysCache
F HeapTupleIsValld s HeapTuple E: elog
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Mining Source Code (1):
PR-Miner

ltemset # ltemset #2 ltemset #3

T: HeapTuple T: StringInfoData T: Form_pg_class
F: Searlcﬂc\/crnrho E: An+t0Ohao~+Cl Acc E. ConwrhC\/qCache

.:---.T' Frequent itemsets form programming rules |
' Missing items point to defects C '




Mining Source Code (1):
PR-Miner

® Evaluated on Linux, PostgreSQL and Apache

® Finds rules and violations within 2 minutes
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Mining Source Code (2):
JADET
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The mining process:
overview

/ Object usage model #1
/ Method model #|

\ Ob]ECt usage model #2
Program 4 Method model #2

plieacr Object usage model #3
\ Object usage model #4

Method model #n \

Object usage model #m



Building a method model

@-

Random r = new Random ();

-—

public Stack cS O {
Random r = new Random ();
int n = r.nextInt O;
Stack s =
Ligitean o1 0

Tsipa el
— u_"_l.ln-'ﬁ_' b

int n = r.nextint ();

-—

new Stack (;

new Stack ();
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Creating a usage model

Random r= new Random ();

<—

int n = r.nextint ();
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Creating a usage model




Creating a usage model

[S-<init>()

= -




Creating a usage model

Random r= new Random ();

<—

int n = r.nextint ();
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Creating a usage model

Random r = new Random ();

|

lint n = r.nextint ();




Creating a usage model

r.<init> ()
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Time & Models

Program Classes Methods # Models Time
ACT-RBOT 0.8.2 2,492 26,501 187,137  9:03
Aspect] 1.5.3 2,957 36,044 253,084 13:19
Azureus 2.5.0.0 3,585 22,359 157,313  7:28

" Columba 1.2 1,165 6,894 54371  2:060

MusiComp |.0 beta 347 2,078 17,321 |:02




String Tokenizer st
in AdviceSignaturelmpl.toAdviceName()

l
®

lst.< init> ()
@i

-~
~

T st hasMoreTokens ()
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String Tokenizer st

in Factory.makeConstructorSig()




Class c
in AjTypeSystem.getAjType()

l
®

IMap.containsKey (c)
‘_

[ ] I [ ] [ ]
[ Ajlypelmpl.<init> (c)
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Temporal properties

r.<init> <init> < nextInt




Programming patterns

in Dump.printin()

hasNext < hasNext
hasNext < next
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Programming patterns

Method hasNext < next hasNext < hasNext

Dump.println v
ClassPathManager.<init> v
OrderedLock.updateCO X
:BcelObjectType .getA v
DeclareParents.verifyNIAP /

x N\ x \



The anomalous method

private boolean verifyNIAP (.) {

Tterator 1ter = ..;
- while (iter.hasNext()) {
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Time & Anomalies

Program # Models # Anomalies Time

ACT-RBOT 0.8.2 187,137
Aspect| 1.5.3 253,084
Azureus 2.5.0.0 157,313
S Columba 1.2 54,371

MusiComp [.0 beta 17,321
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Mining Repositories Mining Traces Mining Source Code

Mining Repositories (1):
DynaMine

public void createPartControl(Composite parent) {

// add listener for editor page activation
getSite().getPage().addPartListener(partListener);
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Mining Traces (1):
AMPLE

ab :bbg cb Sequence Set
- Sequence Set

Mining Source Code (2):
JADET
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