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Increasing concurrency in asynchronous calls with
instruction reordering

Saeed Parsa, Rouzbeh Maani

Abstract

Using asynchronous calls is a common approach for creation of concurrency in distributed programs. But
sometimes this concurrency cannot reach to its maximum amount. In fact, dependencies of the instructions which are
executed after asynchronous calls to the values which are affected by the calls decrease the amount of concurrency
between the caller and the called methods. In this paper it is shown that to increase the amount of concurrency it is
possible to reorder the instructions in such ways that instructions which use the results of an asynchronous method
locate as far as possible from the position of the method call. Therefore as shown in practice, this instruction reordering
causes a noticeable increase in concurrency and consequently speeding up the program.
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Asynchronous Calls, increasing concurrency, instruction reordering.
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1.if(a>b)

{
2. if(a>c)
3. a = objl.method();
4. b=a;
5. c=bt+5;

¥

6. d=b;
7. e=obj2.method();
8. f=e;
9. g=d+l10; (Scope0)+  J s  Siwsls o5

(Scopel)) Jyus Siusls o5

¥ IS (Saly 059>
(Scope2)

Scope0 Path = Scope()
Scopel Path = Scope0.Scopel
Scope2 Path = Scope0.Scopel.Scope?
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Step 3
Algorithm :
SchedulelnstructionsFillWaitingTimes(ListOfUselnstructions)
Begin

1 while there is an Instruction in ListOfUselnstructions which is
not selected
Begin
2 Find the Uselnstruction with the longest wait time from
ListOfUselnstructions
Remove the Uselnstruction form ListOfUselnstructions
Find all the candidate places between the Uselnstruction and
its corresponding Calllnstruction and put them in
CandidatePlacesList
5 For each place in CandidatePlacesList, if it is possible to put
an instruction which is not selected
Begin
6 Select the instruction ,Select the control dependent parents of
the selected instruction before it if not selected before and
then ResolveDependency for the selected instruction
Subtract the time of the instruction form the wait time of the
Uselnstruction.
8  If the wait time of the Uselnstruction is equal to 0 then go to 1.
End
End
9 while there is an instruction which is not selected
Begin
10 Select an instruction ,Select the control dependent parents of
the selected instruction before it if not selected before and
then ResolveDependency for the selected instruction

S W

~

End
End
Step 4
Algorithm: MovelnstructionBefor Wait (ListOfUselnstructions)
Begin

1 while there is an Instruction in ListOfUselnstructions which is
not selected
Begin
2 Find the Uselnstruction with the longest wait time from
ListOfUselnstructions.
Remove the Uselnstruction form ListOfUselnstructions
4 Add All the instruction of the scope which are placed after the
Uselnstruction to MovingList.
5 For each instruction in MovingList, if it is possible to move it
before the Uselnstruction
Begin
6 Move the instruction to the place before the
Uselnstruction.
7 Subtract the time of the instruction form the wait time of
the Uselnstruction.
8 If the wait time of the Uselnstruction is equal to 0 then
gotol.
End
End
End

w2

Step 1
Algorithm : ScheduleTheCalls(ListOfInstructions: List)
Begin
Do
Begin
1 Find a Calllnstruction with the longest execution time from

ListOfInstructions which is not selected.
2 Find all the parent nodes of the found Calllnstruction in Data
Dependency and Control Dependency Graph and put them in

the NewListOfInstructions .
3 ScheduleTheCalls(NewListOfInstructions).
End

Until there is no Calllnstruction
4 while there is a CommonlInstruction in ListOfInstructions which
is not selected
Begin
5 Select a Commonlinstruction ,Select the control dependent
parents of the selected instruction before it if not selected
before and then ResolveDependency for the selected
instruction
End
6 while there is a Uselnstruction in ListOfInstructions which is
not selected
Begin
7  Select a Uselnstruction ,Select the control dependent parents of
the selected instruction before it if not selected before and
then ResolveDependency for the selected instruction
End
End

Step 2
Algorithm : SelectUselnstructions
Begin
1 while there is a Uselnstruction which is not selected
Begin
2 Select a Uselnstruction ,Select the control dependent parents of
the selected instruction before it if not selected before and
then ResolveDependency for the selected instruction
End
End
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