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A bug in Aspect]

Bugzilla Bug 165631 It is possible to mark a class as implementing multiple parametrizations of a generic type
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A bug in Aspect]

* This method looks through the type hierarchy for some target type - it is attempting to
* find an existing parameterization that clashes with the new parent that the user

wants to apply to the type. If it finds an existing parameterization that matches the
new one, it silently completes, if it finds one that clashes (e.g. a type already has
A<String> when the user wants to add A<Number>) then it will produce an error.
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*

It uses recursion and exits recursion on hitting 'jlObject'

kS

* Related bugzilla entries: prll0788

&7

private boolean verifyNoInheritedAlternateParameterization(ResolvedType typeToVerify,ResolvedType newParent,World world) {

if (typeToVerify.equals(ResolvedType.OBJECT)) return true;

ResolvedType newParentGenericType = newParent.getGenericType();
Iterator iter = typeToVerify.getDirectSupertypes();
while (iter.hasNext()) {
ResolvedType supertype = (ResolvedType)iter.next();
- if ( ((supertype.isRawType() && newPa ent.isﬁgr@metg;izedType()) Lt " _ "k S e R A
ST QLRI e U A ) SO S GTE e TR e ¢ s L




A bug in Aspect]

private boolean verify.. (.) {

ITterator 1ter = ..;
while (iter.hasNext()) {
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The approach




How to create models?

g = new Queue ();

g.offer (..);
while (..) { ® Use method calls as
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How to define states’

l. Anonymous states via grammar inference

g = new Queue ();
g.offer (.);
while (m) {
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How to define states’

l. Anonymous states via grammar inference

q = new Queue ; PP 1A

q.offer (.): 3'8§T$r
while () { '




How to define states’

l. Anonymous states via grammar inference
q = new Queue (Q); AR5 1

g.offer (.); q.ofter ®
F = new
O
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How to define states’

l. Anonymous states via grammar inference

g = nhew
g.offer

g.poll i
f




How to define states’

.. Anonymous states via grammar inference

-

g = hew |

= new g.offer O
.poll

q-P = new

; g.offer
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How to define states’

l. Anonymous states via grammar inference

Y

® q = new |

lq EalEW q.offer O

O q.polT sact
lq.offer q.offer o P
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How to define states’
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l. Anonymous states via grammar inference

v Can uncover hidden structure

X Difficult to assign meaning
X NP-hard

X Does not handle ambiguity well |

)
q = new

- 3 . ) L. A ah
- PRt 41D o g Ris o0k
N 5 : i % LA -
L ! " i # -
B
o




How to define states’

ll. Based on object’s state

g = new Queue ();
g.offer (.);
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How to define states’

ll. Based on object’s state

g.offer (.);

l
g = new Queue (); 1;




How to define states’

ll. Based on object’s state

g = new Queue (); bt
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v Expresses the true meaning of the state

| X Needs abstraction to keep models small




How to define states’

lll. Based on the way the object is used

g = new Queue ();
g.offer (.);
while (.) {
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How to define states’

lll. Based on the way the object is used

g = new Queue ();
g.offer (.);
while (.) {

= new Queue ();
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How to define states’

lll. Based on the way the object is used

g = new Queue ();
g.offer (.); = new
while (.) {
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How to define states’

lll. Based on the way the object is used

g = new Queue ();
g.offer (..); =
while (.) { SRV
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How to define states’

lll. Based on the way the object is used

l

new Queue ();
s A |
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v User-centered view of the object
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£ X May be too specific




How to define states’

l. Anonymous states via grammar inference
ll. Based on object’s state

lll. Based on the way the object is used

How to define states? | How to define states? | How to define states?

I. Anonymous states via grammar inference Il. Based on object’s state | Ill. Based on the way the object is used

q = new Queue O; q = new Queve (;

q.offer (); T q.offer (.); ,

while () { while () { !’ e
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How to define states’

l. Anonymous states via grammar inference

ll. Based on object’s state

lll. Based on the way the object is used

How to define states? J How to define states? / How to define states?

Ill. Based on the way the object is used




External method calls

g = new Queue ();
g.offer (.);

_ while (.) {
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External method calls

g = new Queue ();
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Inlining models

a = new %ugge OF  /36id refFresh (Quete @ 1
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Inlining models

® void refresh (Queue q) {
\'q= new if (!q.isEmpty ) {
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Inlining models

s
s

O
F.isEmpty
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Inlining models




Subject: Aspect]

jar file Size (kB) Classes Methods

aspectilib.jar 8

BN aspectjrt.jar | 10

B aspectjweaver.jar 1800
aspectjtools.jar 8100




Time & Models

jar file Classes Models Time

aspectilib.jar 3 1 16

B aspectjrt.jar 68 2865

B aspectjweaver.jar 956 74236
aspectjtools.jar 2980 243804




Stack s
in ThreadStacklmpl| |.getThreadStack()




String Tokenizer st
in AdviceSignaturelmpl.toAdviceName()

st.hasMoreTokens
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String Tokenizer st

in Factory.makeConstructorSig()

l
®

St = new
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Method m

in AjTypelmpl.asPointcut()
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Class c
in Signaturelmpl.shortTypeName()
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c.isArray
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Class ¢
in AjTypeSystem.getAjType()
l

o
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Infrequent models (1)

@ Model l ® Model?2




Infrequent models (2)

@ Modell @ Model?2

® Model3 @ Model 4




Infrequent models (3)




Infrequent models (3)
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Infrequent models
statistics

Total Anomalies
jar file Classes Classes Models Time
aspectilib.jar 3
W aspectjrt.jar 68

I aspectjweaverjar 956

aspectjtools.jar 2980




Subsequences




Subsequences

O

(new, offer)

= hew

(new, poll)

®  |Subsequences) (offer, offe
extraction
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Frequent subsequences

Method |ds of subsequences

Dump.printin 28,45,46,47,48, 4386
ClassPathManager.<init> 45,46,4/7,48
DeclareParents.verify... 4,48, 10537
BcelObjectType.get... 45,48, 12028




Frequent subsequences

Method |ds of subsequences

Dump.printin 28,45,46,47,48,4386
ClassPathManager.<init> 45,46,47,48
DeclareParents.verify... 4,48, 10537
BcelObjectType.get... 45,48, 12028




Frequent subsequences

Method |ds of subsequences

Dump.printin 28,45,46,47,48, 4386
ClassPathManager.<init> 45,46,4/7,48
DeclareParents.verify... 4,48, 10537
BcelObjectType.get... 45,48, 12028




Frequent subsequences

Method |ds of subsequences

Dump.printin 28,45,46,47,48,4386
ClassPathManager.<init> 45,46,47,48
DeclareParents.verify... 4,48, 10537
BcelObjectType.get... 45,48, 12028




Missing subsequences

Method |ds of subsequences

Dump.printin 28,45,46,47,48,4386
ClassPathManager.<init> 45,46,47,48
DeclareParents.verify... 4,48, 10537
BcelObjectType.get... 45,48, 12028




Missing subsequences

Method |ds of subsequences
Dump.printin 28,45,46,47,48,4386
ClassPathManager.<init> 45,46,47,48
DeclareParents.verify... 4,48, 10537
BcelObjectType.get... 45,48, 12028
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Missing subsequences

Method |ds of subsequences
Dump.printin 28,45,46,47,48,4386
ClassPathManager.<init> 45,46,47,48

DeclareParents.verify... 4,48, 10537
BcelObjectType.get... 45,48, 12028




The anomalous method

This method looks through the type hierarchy for some target type - it is attempting to
find an existing parameterization that clashes with the new parent that the user

wants to apply to the type. If it finds an existing parameterization that matches the
new one, it silently completes, if it finds one that clashes (e.g. a type already has
A<String> when the user wants to add A<Number>) then it will produce an error.

EE S I

*

It uses recursion and exits recursion on hitting 'jlObject'
kS

* Related bugzilla entries: prll0788
&4

private boolean verifyNoInheritedAlternateParameterization(ResolvedType typeToVerify,ResolvedType newParent,World world) {

if (typeToVerify.equals(ResolvedType.OBJECT)) return true;

ResolvedType newParentGenericType = newParent.getGenericType();
Iterator iter = typeToVerify.getDirectSupertypes();
while (iter.hasNext()) {
ResolvedType supertype = (ResolvedType)iter.next();
if ( ((supertype.isRawType() && newParent.isParameterizedType()) ||
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The anomalous method

* This method looks through the type hierarchy for some target type - it is attempting to
* find an existing parameterization that clashes with the new parent that the user

wants to apply to the type. If it finds an existing parameterization that matches the
new one, it silently completes, if it finds one that clashes (e.g. a type already has
A<String> when the user wants to add A<Number>) then it will produce an error.

EE S I

*

It uses recursion and exits recursion on hitting 'jlObject'

kS

* Related bugzilla entries: prll0788

&7

private boolean verifyNoInheritedAlternateParameterization(ResolvedType typeToVerify,ResolvedType newParent,World world) {

if (typeToVerify.equals(ResolvedType.OBJECT)) return true;

ResolvedType newParentGenericType = newParent.getGenericType();
Iterator iter = typeToVerify.getDirectSupertypes();
while (iter.hasNext()) {
ResolvedType supertype = (ResolvedType)iter.next();
if ( ((supertype.isRawType() && newParent.isParameterizedType()) ||
(supertype 1sParameter1zedType() && newParent 1sRawType())) && newParentGener1cType eqya1s(supertype getGener1cTypqﬁ))) {
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Another anomaly

List values = ..;
for (Iterator 1t = values.iterator();
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Frequent subsequences
statistics

jar file Classes Rules Flaws Time
aspectjlib.jar 0 0 0:03
aspectjrt.jar 2 0 0:04

I aspectjweaver.jar 38 26 | :06 P

aspectjtools.jar |61 /1 6:50




Frequent subsequences
statistics

v Fast enough to be practically useful
v Found previously unknown bug in Aspect]

| v Found violations of convention in Aspect]

X Many false positives




Suggesting method ca

public static void main (String[] args) {
if (args.length == 1) {
Stringlokenizer st = new Stringlokenizer (args[@],
while (st.

countTokens() int - StringTokenizer
equals(Object obj) boolean - Object

hashCode() int - Object

hasMoreElements() boolean - StringTokenizer
hasMoreTokens() boolean - StringTokenizer
nextElement() Object - StringTokenizer
nextToken() String - StringTokenizer
nextToken(String delim) String - StringTokenizer
notify() void - Object

notifyAll() void - Object

Press '~ ' to show Template Proposals

In Eclipse

44
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Suggesting method calls

l
®

St = hew

public static void main (String[] args) {
if (args.length == 1) {
StringTokenizer st = new Stringlokenizer (args[@], ".");

. while (SL .
© hasMoreTokens() boolean - StringTokenizer
st.hasMoreTokens o o

€
&t.nextw

10otify() void - Object
notifyAll{) void - Object
8 ‘ Press "~ " to show Template Proposals

€

? Using models
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Other ideas ()

® Use conditions in code to enhance models
|

}

O O

\'St = new \ft = nhew
O ®

L » - d 3 § > 4
N . 4§ 'O I Ay PR = N ¥ 1
Y § A M - \ Ay
)] {2 P R B Ve[ ".'N_“dﬂ ACNIOYA | v N NC
\
\ o o) - ¥

([ )

p > , v »

e N Ga B Ve oy St
Q = X -- . » -
A ) - _- A » N
l' dl -. .-' g .d-‘ '. d ‘.. r" 3 g

e
™ o v

()



Other ideas (2)

® Suggest changes based on model’s evolution
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® Suggest changes based on model’s evolution




Other ideas (2)

® Suggest changes based on model’s evolution




Other ideas (2)

® Suggest changes based on model’s evolution




The approach

Missing subsequences

How to define states?

Ill. Based on the way the object is used

Suggesting method calls

Conclusion

Infrequent models (2)

® Modell © Mol @ Mokl © Modl4

Other ideas (2)

* Suggest changes based on model’s evolution
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