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t1:

if (x==100)
a = 1  

else
a = 2

t2:

if (y==9)
a = 3  

else
a = 4

Scheduler 
choice: thread 

switch

Conditional 
statement

Computation 
tree for a 

single thread 

Computation 
tree for two 

threads 
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Linear Order (actual execution) Partial Order

x=1 x=3 x!=3
x=1

x=3 x!=3

y=1
y=1

t1:

y = 1

x = 1

t2:

x = 3

if (x != 3)

ERROR

Dashed arrow: 
Race condition 
(a ��� � relation)
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Linear Order (actual execution) Partial Order

x=1 x=3 x!=3
x=1

x=3 x!=3

y=1
y=1

t1:

y = 1

x = 1

t2:

x = 3

if (x != 3)

ERROR

Generate a new 
schedule to flip

race relation
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Linear Order (actual execution) Partial Order

x=1 x=3 x!=3
x=1

x=3 x!=3

y=1
y=1

y=1
y=1

t1:

y = 1

x = 1

t2:

x = 3

if (x != 3)

ERROR

Same prefix
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Linear Order (actual execution) Partial Order

x=1 x=3 x!=3
x=1

x=3 x!=3

y=1
y=1

x=3

x=3

y=1
y=1

t1:

y = 1

x = 1

t2:

x = 3

if (x != 3)

ERROR

Postpone 
execution of 
red thread
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Linear Order (actual execution) Partial Order

x=1 x=3 x!=3
x=1

x=3 x!=3

y=1
y=1

x=1x=3
x=1

x=3

y=1
y=1

t1:

y = 1

x = 1

t2:

x = 3

if (x != 3)

ERROR

Race flipped
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Linear Order (actual execution) Partial Order

x=1 x=3 x!=3
x=1

x=3 x!=3

y=1
y=1

x=1x=3 x!=3
x=1

x=3 x!=3

y=1
y=1

t1:

y = 1

x = 1

t2:

x = 3

if (x != 3)

ERROR

A different 
partial order

ERROR

ERROR
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t1:

if (x==100)
a = 1  

else
a = 2

t2:

if (y==9)
a = 3  

else
a = 4
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19+9+0+220 69.56 5 20000 7449 HashSet

4+9+0+226 54.93 5 20000 7333 TreeSet

3+9+0+220 67.39 5 20000 7303 
LinkedHash

Set

3+3+1+115 82.05 5 11523 4401 LinkedList

3+9+0+316 75.00 5 20000 6811 ArrayList

1+9+0+216 76.38 5 20000 5519 Vector 

# of Bugs Found
data races+ 
deadlocks+ 

infinite loops+ 
exceptions

# of Functions
Tested 

% Branch 
Coverage

# of
Threads

# of 
Paths

Runtime
in secondsName
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