Mining Operational
Preconditions




a S p e CtJ crosscutting objects for better modularity




bug.aj

@interface A {}

aspect Test {
declare @field : @A int var* : @A;
declare @field : int var* : @A;




ajc Stack Trace

java util.NoSuchElementException
at qva qtll AbstractLlst$Itr next(AbstrqctLyst qva 427)
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ajc Stack Trace

java.util.NoSuchElementException
v at Java ut11,AbstractLlst$Itr next(AbstractLlst.Javay427)
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weaveAtFieldRepeatedly

for (Iterator it = cl.iterator(); it.hasNext();) {
E el = (E) 1t.next();

for (Iterator 1t2 = c2.iterator(); it.hasNext();) {
E eZ = (E) ltZ next(), S St s
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weaveAtFieldRepeatedly

e
; 1t.hasNext();)
1t = cl.iterator(); 1t
rator = .
FOE git: (E) 1t.next(Q);
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weaveAtFieldRepeatedly

for (Iterator it = cl.iterator(); it.hasNext();) {
E el = (BE) it.next();

for (Iterator 1it2 = c2.iterator();<::>hasNext();) {
E e2 = (B) 1t2.next(); should be it2
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Preconditions

® |nvoking next() with no next element
violates a precondition




Preconditions

close (1int fildes)




Preconditions

close (1int fildes)




Preconditions

close (1int fildes)




Preconditions

close (1int fildes)




Sequential constraints

hasNext < next

hasNext < hasNext
next < hasNext
hext < next




hasNext < next
hasNext < hasNext
next < hasNext
next < next
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Operational preconditions
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Creating a method model

public List gPL (Set ps) {
log (“IN: gPL: “ + ps);
List 1 = new ArraylList ();
createPList (this.cl, 1);
Iterator 1t = ps.iterator ();
while (it.hasNext ()) {
Property p = it.next ();
‘addP (p, 1),
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Creating a method model

public List gPL (Set ps) {

log (“IN: gPL: “ + ps);

List 1 = new ArraylList ();

createPList (this.cl, 1);

ITterator 1t = ps.iterator (O);

while (it.hasNext ()) {
Property p = it.next ();
addP (p, 1);

log ("IN: gPL: " + ps);

—o-

List 1 = new ArraylList ();

createPList (this.cl, 1);

PR -
P,
) T.‘;'

3 - i &4 v o
% v I o - A (V% B eepe T i
' o DO Al e g & o Aot b 74 -
ke g o . VI3 it X SR uil . oty CAmig ™. TR L e 5 J
§i L n et pb i B L8 B 0 e S VR A ORI 1  B R e A R e e 53R S R
& ' | g Pl SN 7 - ‘.‘-‘"-.' PR S LYol A it e PR s o A 45 i TS Tea

o000
‘g
4
£ )
o




Creating a usage model

@

log ("IN: gPL: " + ps);

List 1 = new ArraylList ();

createPList (this.cl, 1);
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Creating a usage model




Creating a usage model

y < r

RETVAL: Set.iterator (3




Creating a usage model

@

log ("IN: gPL: " + ps);

List 1 = new ArraylList ();

createPList (this.cl, 1);
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Creating a usage model

List 1 = new ArraylList ();

createPList (this.cl, 1);




Creating a usage model

l.<ini1t> O

®—0-

ASTNode. createPList
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Creating a usage model

l.<ini1t> O

®—0-

ASTNode. createPList
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hasNext < next
hasNext < hasNext
next < hasNext
next < next
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Operational preconditions
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Sequential constraints

hasNext < next

hasNext < hasNext
next < hasNext
hext < next

Violations




Extracting
sequential constraints




Extracting
sequential constraints

o l.<init> () < createPList (.., 1)
Lasiobt2d 1.<init> O < addP (.., 1)
l.<1n1t> () < reapPLlst (1)
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Callers vs. constraints




Callers vs. constraints

Sequential constraints

. . (./ This forms

an operatlonal
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Detecting violations




Detecting violations

Sequential constraints




Detecting violations




Detecting violations

Sequential constraints




Detecting violations

Sequential constraints




Detecting violations

Sequential constraints




Case study: Aspect]

® Compiler for the Aspect| language
22800 gethegs in 200 L dlasses




A defect

for (Iterator it = cl.iterator(); it.hasNext();) {
E el = (E) it.next();




A defect

for (Iterator it = cl.iterator(); it.hasNext();) {
E el = (E) it.next();




Another defect

public void visitNEWARRAY (NEWARRAY o) {
byte t = o.getTypecode ();
1f (' ( (t == Constants.T_BOOLEAN)
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Another defect

public void visitNEWARRAY (NEWARRAY o) {
byte t = o.getTypecode ();
1f (! ( (t == Constants.T_BOOLEAN) I
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A false positive

Name internalNewName (String[] identifiers) {

forainbas=alcig t o colntssdrs)
s SlmoleName ‘name = new SlmpleName (thlS)h
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A false positive

Name internalNewName (String[] identifiers) {

for (int 1 = 1; 1 < count; 1++) {
SlmpleName name = new SlmpleN{ﬂ‘h%,a}.,L..;@Jgggw»“f
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A code smell

public String getRetentionPolicy () {

for (Iterator it = ..; 1t.hasNext();) {




A code smell

public String getRetentionPolicy () {

for (Iterator it desaaisb o s Nexds@e Oy d




Aspect] violations

O Defects @® Code smells * False positives




Aspect] violations

O Defects @® Code smells * False positives




Aspect] violations

O Defects @® Code smells * False positives




Aspect] violations

O Defects @® Code smells * False positives




More results

" Defects B Code smells .~ False positives

Aspect] 1.5.3
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Future work




Future work

® Procedural languages




Future work

® Procedural languages




Future work

® Procedural languages




Future work

® Procedural languages




OP-Miner

® OP-Miner learns operational preconditions
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