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class Singleton {

private static Singleton instance

private Singleton ()

null;

{}7

public static Singleton getInstance()

1f (instance ==

instance

J

return instance;

null) {

new Singleton () ;
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class Singleton {
private static Singleton instance = null;

private Singleton() {};

public static Singleton getInstance() {
if (instance == null) {
instance = new Singleton();

}

return instance;




@

instance

class _Singleton {
Iprivate static Singleton instance = null;l

private Singleton() {};

public static Singleton getInstance() {
if (instance == null) {
instance = new Singleton();

}

return instance;
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instance

class Singleton {
private static Singleton instance = null;

private Singleton() {};

public static Singletonlgetlnstance()I{
if (instance == null) {
instance = new Singleton();

}

return instance;




@

instance

class Singleton {
private static Singleton instance = null;

private Singleton () {};
public static _Singleton getInstance() {
Iif (instance == null) d
1nstance = new oilngleton();
}

return instance;
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class Singleton {
private static Singleton instance = null;

private Singleton () {};
public static _Singleton getInstance() {
Iif (instance == null) d
1nstance = new oilngleton();
}

return instance;
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class Singleton {
private static Singleton instance = null;

private Singleton () {};
public static Singleton getInstance() {

if (instance == null) {
I instance = new Singleton();l

}

return instance;
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class Singleton {

private static Singleton instance = null;

private Singleton() {};

public static Singleton getlInstance ()
if (instance == null) {
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return instance;

{




[t just works!




[t just works!

.. Or not




Multrithreading




Multrithreading




Multrithreading




Multrithreading




Multrithreading




Multrithreading




Multrithreading




A good solution

class Singleton {
private static Singleton instance = null;

private Singleton () {};

public static|synchronized |[Singleton getInstance() ({
1if (instance == null) {
instance = new Singleton();

J

return instance;




A good solution

class Singleton {
private static Singleton instance = null;

private Singleton () {};

public static|synchronized |[Singleton getInstance() ({
1if (instance == null) {
instance = new Singleton();

J

return instance;

But It Is too expensive!




A well-known cheap solution

class Singleton {
private static Singleton instance = null;

private Singleton () {};

public static Singleton getInstance() {
1f (instance == null) {
synchronized (this)

1f (instance == null) {

instance = new Singleton () ;

J
J

return 1instance;
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The "Double-Checked Locking is Broken" Declaration

David Bacon et al.
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Do we modify the model..




Do we modify the model...again?




Do we modify the model...again?

The transformation iIs
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Fool me once, shame on you;

fool me twice, shame on me




class Singleton {
private static Singleton instance = null;

private Singleton () {};

public static Singleton getInstance() {
if (instance == null) {
instance = new Singleton();

}

return instance;

class Singleton {
private static Singleton instance = null;

private Singleton() {};

public static Singleton getlInstance () {
if (instance == null) {
synchronized (this) ({
if (instance == null) {
instance = new Singleton ()

}

return instance;




class Singleton {
private static Singleton instance = null;

private Singleton () {};

public static Singleton getInstance() {
if (instance == null) {
instance = new Singleton();

}

return instance;

class Singleton {
private static Singleton instance = null;

private Singleton() {};

public static Singleton getlInstance () {
if (instance == null) {
synchronized (this) ({
if (instance == null) {
instance = new Singleton ()

}
}

return instance;

Multrithreading

Processor
optimisations




Risk involved

Multithreading

Multithreading

Execution In
Windows

Expected

Program behavior

Multiple
singletons

Delays

OlSidizsn




Risk involved

Multithreading

Multithreading

Execution In
Windows

Expected

Program behavior

Multiple
singletons

Delays

OlSidizsn

Withesses database




A. Podelski




Recycling of Program
Correctness Proofs

£ A. Podelski




Recycling of Program
Correctness Proofs

£ A. Podelski

A crazy 1ded




—
)

Witnesses
database

v




—
)

Withesses
database

v




—
)

Withesses
database

Execution
context

v

_




—
v

Witnesses Execution
database context

V\—/

$ 0
¥ 0

o 4 \ / ¥

|Se|ect the relevant withesses |




—
—

Withesses
database

Execution
context

\-—/

)

S

Eosif o ‘

ﬁ

\/ ¥

|Se|ect the relevant witnesses| |Define the Code2Model translationl

t_(g)=>

ﬁ




—
v

Witnesses Execution
database context

Check the translation
w.r.t the withesses




N
—

Withesses
database

Execution
context

Witness

Check the translation [uncovered
w.r.t the withesses




—
v

Witnesses Execution
database context

Witness
Check the translation [uncovered
w.r.t the withesses

Witnesses covere ‘

|Check the program |




—
—

Withesses
database

Execution
context

Witness
Check the translation [uncovered
w.r.t the withesses

Witnesses covere

n (Check the program] 4




T
—

Witnesses Execution
database context

Witness
Check the translation [uncovered

w.r.t the withesses

'

Bug found

S}
Q
3




T
—

Witnesses Execution
database context

Witness
Check the translation [uncovered

w.r.t the withesses

S}
Q
3

'

sA pu o

Bug found
No bugs founal




—
)

Witnesses Execution
database context

Witness
Check the translation [uncovered

w.r.t the withesses
Witnesses covere

S}

<

- e e e ® ® ® ® o ®® o o o o oo o m
g

QA o b

Bug found
No bugs found




24



Experience-based model refinement
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Thank you!
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