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class Account { 
 
  int balance; 
 
  synchronized void withdraw(int amount) { 
    balance = balance - amount; 
} 
 
  synchronized void deposit(int amount) { 
    balance = balance + amount; 
    } 
} 
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void transfer(Account acc1, Account acc2, int amount) { 
  synchronized(acc1) { 
    synchronized(acc2) { 
       
      acc1.withdraw(amount); 
      // Do something that requires a lock on both accounts! 
      acc2.deposit(amount); 
 
    } 
  } 
} 
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 Goal: Removing unnecessary synchronization 

 

 Solution: Whole-program static analyses 

 

 Thread-aware 

 

 Three types: 

 Reentrant locks 

 Enclosed locks 

 Thread-local locks 

 



5 15.05.2012 

Enclosing locks 

R 

L1 
L1 L1 



6 15.05.2012 

Enclosing locks 

R 

L1 
L1 L1 

L2 



7 15.05.2012 

 The protected object is not accessed by more than one thread 

 

 Multi(o): The object o may be accessed by multiple threads 

 

 Most studied type of unnecessary synchronization 

Thread-local locks 
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aliases(id1, id2) 
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 aliases(id1, id2) 

 

 aliases(f1, f2) 

 

 ref(base, f, o) 

 

 ref(id, o) 

 

 immutable(f) 

 

 called(p, labelq) 

 

 creator(o) 

 

 synch_aliases(label) 

 

 synch_keys(label) 

 

 lookup(idf) 
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 multi(t) 

 

 multi(f) 

 

 multi(o) 
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 eval(s, t) 

 

 read(f, t) 

 

 written(f, t) 

 

 multi(p) 

 



 multi(t) 

 

 multi(f) 

 

 multi(o) 
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 eval(s, t) 

 

 read(f, t) 

 

 written(f, t) 

 

 multi(p) 
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 Rely on previous analyses 

 

 Apply inference rules  

 

 See if we can infer multi(o) 

 

 If not, locks can be safely removed 

What we did: 
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 Want to compute which locks are held at each program point 

 

 Hard to do precisely 

 

 Construct a graph 

Enclosed locks 
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If(p) 

[l1] 

acquire(l2) 

acquire(l3) acquire(l2) 

acquire(l4) 
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[l1; l2; l3] [l1; l2; l4] 
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If(p) 

[l1] 

acquire(l2) 
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[l1; l2] 

[l1; l2; l3] [l1; l2; l4] 
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 Lock EVERYTHING! 

 

 Use static analyses to remove unnecessary synchronization 

 

 ??? 

 

 Profit 

A different programming model 
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 Goal: remove unnecessary synchronization 

 

 Solution: whole-program static analysis 

 

 Verdict: a nice complement 

 

 Different programming model 

 

 Some quite severe obstacles 

Summary 
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24 
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Questions? 
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