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Algorithm for Implementing Java Exception Mechanism
in Static Compiler

CAO Zhi-wei, YANG Ke-qiao, WANG Wei, ZHOU Xun, YANG Min
(School of Computer Science and Technology, Fudan University, Shanghai 201203)

[Abstract] Compiling a Java program into native executable file statically is an alternative way of using Java VM(Virtual Machine) to run a Java
program dynamically. This paper introduces an algorithm to implement Java exception mechanism in a Java static compiler, and presents the
implementation of this algorithm based on the Java Open64 open source compiler. The effectiveness of this algorithm is proved by the test with

SPECjvm98 testsuite.
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(D)try block raises no exception; no finally block

(2)try block raises no exception; finally block specified

(3)try block raises exception; catch block does not handle
exception; no finally block

(Mtry block raises exception; catch block does not handle
exception; finally block specified

(5)try block raises exception; catch block handles exception

(6)catch block handles exception; finally block specified

(7)catch block handles exception; no finally block

(8)catch block handles exception, raises another exception; finally
block specified

(9)catch block handles exception; raises another exception; no

finally block

(10)finally block raises no exception

(11)finally block raises exception

(12)finally block propagates previous exception, or raises another

exception

(13)nested block propagates exception; catch block handles
exception

(14)nested block propagates exception; catch block does not
handle  exception;

finally block specified

(15)nested block propagates exception; catch block does not
handle  exception; no finally block

exception propagated from nested block
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class Try_Monitor{

std::vector<Try_Info> try_vector;

std::stack<Try_State> state_stack; ---};
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struct Try_State{

int index;

Try_Branch branch;};
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Try_Branch i LI F:

enum Try_Branch{

try_branch,

catch_branch,

finally_branch};
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begin build_try_block
BuildingTry = the current try
EnclosingTry = current_state.index
EnclosingTryState = current_state.state
add BuildingTry into try_vector
if EnclosingTry = -1
set BuildingTry have no parent
else if EnclosingTryState = try_branch
set the parent of BuildingTry EnclosingTry
else if EnclosingTryState = (catch_branch or finally_branch)
set the parent of BuildingTry the parent of EnclosingTry
end if
end if
push Try_State(BuildingTry, try_branch)
for each statement in BuildingTry block
if it is a may-throw-exception statement
record_landpad(this statement)
end if
end for
pop Try_State
generate the after_EH_label of BuildingTry
if there is a finally block following BuildingTry
push Try_State(BuildingTry, finally_branch)
generate the finally block
pop Try_State

end if
end
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begin record_landpad
if current_state.state is try_branch
set the landpad the EH_block_lable of current_state.try
end if
if current_state.state is catch_branch
if there is a finally block following current_state.try
set the landpad the finally_block_label of the finally block
else if the parent_try of current_state.try exists
set the landpad the EH_block_lable of the parent_try of
current_state.try
end if
end if
if try state is finally_branch
if the parent_try of current_state.try exists
set the landpad the EH_block_lable of the parent_try of
current_state.try
end if
end if
end
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begin build_EH_block
for each try in try_vector
generate the EH_block_label of this try
generate the exception type judgment and jump statements
if there is a finally block being part of this try
push Try_State(this try, finally_branch)
generate the finally block
pop Try_State
end if
generate Unwind_Resume function callsite
for each catch block of this try
generate the catch_block_label of this catch block
push Try_State(this try, catch_branch)
generate this catch block
pop Try_State
generate jump statement to the after_EH_label of this try
end for
if there is a finally block being part of this try
generate the finally_block_label of this finally block
push Try_State(this try, finally_branch)
generate the finally block
pop Try_State
if the parent_try of this try exists
generate jump statement to the EH_block_lable of the
parent_try of this try
else generate Unwind_Resume function callsite
end if
end if



end for
end
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try  /ltry outside
{ code block a
try  /ltry inside
{3}
catch(ExceptionType A) //catch A
{3}
catch(ExceptionType B)
{3}
finally [[finally inside
code block b}
catch(ExceptionType C) //catch C
{3}
finally [Ifinally outside
{1

/lcatch B

Try block outside
| code block a |
[ Try block inside |
Label 1
| finally block inside |
| code block b |

| Label 2

| finally block outside |

Exception Handling Block inside
Label 3

| If the exception is an A goto Label 4 |

| If the exceptionisa B goto Label & |
finally block inside |

Unwind_Resume |

Label 4

catch block A goto Label 1 |

catch block B goto Label 1 |

Label 6

finally block inside ~ goto Label 7 |

Exception Handling Block outside

Label 7

If the exception isaC  goto Label 8

finally block outside

Unwind_Resume |

Label 8

catch block C

Label 9

finally block outside |

goto Label 2 |

Unwind_Resume |
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