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Priority-based Scheduling Methods for Real-time Tasks of
Massively Multiplayer On-line Game Systems

Jinhwan Kim'

ABSTRACT

A key challenge in massively multiplayer on-line game(MMOG) systems is providing real-time
response latencies to the large number of concurrent game players. MMOG systems are a kind of soft
real-time systems because requests from many players should be responded within specified time
constraints. Client events have different timeliness and consistency requirements according to their nature
in the game world. These requirements lead to tasks with different priorities on CPU processing. In
order to meet their timing constraints, we propose priority scheduling methods that attempt to allocate
preferentially more CPU bandwidth to serve an task with the higher priority level in the presence of
transient overloading. The proposed scheduling methods are capable of enhancing real-time performance
of MMOG system by maximizing the number of tasks with higher priority completed successfully within
their deadlines while minimizing total average latency of tasks finished after given deadlines. The
performance of these scheduling methods is evaluated through extensive simulation experiments.
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1: Bam=Ts;

2: while ( Bsum > 0)

3: begin

4: for i=1 to 4 do

5: begin

6: if (Length(i) > 1)

7 Select(Task;);

8: else

9: continue;

10: if ( Exec_time(Taski)) < Bsym )
11: begin // Exec_time(Task;) %<t CPU 23
12: Bsum=Bsum—Exec_time(Task;);
13: Exec_time(Task;)=0;

14: end

15: else

16: begin // Bum& < CPU 2
17: Exec_time(Task;)=Exec_time(Task;)~Bgsums
18: Bsum=0;

19: end

20: end

211 end
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1: Baum=Ts;

20 i=1;

3: while ( Bam > 0)

4: begin

5: if (Length(i) > 1)

6: Select(Taski);

7 if ( Exec_time(Task;)) < Bgm )

8 begin  // Exec_time(Task;) %<t CPU A3
o: Baum=Bsum—Exec_time(Task;);

10: Exec_time(Task;)=0;

11: end

12: else

13: begin // Bauma<t CPU 413)

14: Exec_time(Task;)=Exec_time(Task;)~Bsum;
15 Bsum=0;

16: end

17: i=i mod 4 + 1;

18: end
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1: Bam=Ts;

20 1=1;

3: while ( Bam > 0)

4. begin

5 if (Length(G) > 1)

6 Select(Taski);

7 if ( Exec_time(Task;)) < Bsm )

8 begin // Exec_time(Task;) &<t CPU 23}
9: Bsum=Bsum~Exec_time(Task;);

10: Exec_time(Task;)=0;

11: end

12: else

13: begin // Baum& <3t CPU 43

14: Exec_time(Task;)=Exec_time(Taski)~Bsum
15: Beum=0;

16: end

17: if (G < 3) and (Length(i)>Length(i+1)))
18: 1=1;

19: else
20: i=i mod 4 + 1;
21: end
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