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Performance Improvement using Effective Task Size Calculation
in Dynamic Load Balancing Systems

Min Choi" - Namgi ®kim™

ABSTRACT

In distributed systems like cluster systems, in order to get more performance improvement, the initial task placement system precisely
estimates and correctly assigns the resource requirement by the process. The resource-based initial job placement scheme needs the
prediction of resource usage of a task in order to fit it to the most suitable hosts. However, the wrong prediction of resource usage
causes serious performance degradation in dynamic load balancing systems. Therefore, in this paper, to resolve the problem due to the
wrong prediction, we propose a new load metric. By the new load metric, the resource-based initial job placement scheme can work
without priori knowledge about the type of process. Simulation results show that the dynamic load balancing system using the proposed
approach achieves shorter execution times than the conventional approaches.

Key Words : Load balancing, Cluster system, Distributed system, Task scheduling
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if ( 1/0 to CPU ratio < 0.5 ) {
if { n(1/0) < n(CPU) )
effective # of tasks
= MAX( n(CPU), n(1/O) )
+1/0 to CPU ratio;
else
effective # of tasks
= MAX(n(CPU), n(I/O)):
}
else {
effective # of tasks = # of tasks:
}
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read_lock(&tasklist_lock)

for_each_task(p) {
if ((p->state == TASK_RUNNING ||
p->state == TASK_UNINTERRUPTIBLE))) {

nr += 15 // 245 ALk
CPU factor A4k

if (1/0 bound #tgjelw) {
# of 1/0 tasks++;
total CPU quantum used by /O tasks
+= p->quantum_used;
} else if (CPU bound Z<lo]®) {
# of CPU taskst+;
total CPU quantum used by CPU tasks
+= p->quantum_used;
¥
¥
}

// /O bound #} 2 CPU bound 2tdo] 43

/B Qlook FRAATE AN

// dZE°], CPU bound &Agst 371 9od

/] 71E9 B4E 1w

if (# of I/O tasks != 0 && # of CPU tasks '= 0) {
I/0 to CPU ratio A%k

If (I/O to CPU ratio < 0.5) {
If (# of 1/O tasks > # of CPU tasks) {
nr = # of I/O bound tasks;
} else if (# of 1/0 bound tasks <
# of CPU bound tasks) {
nr = # of CPU bound tasks
+ 1/0 to CPU ratio;
}
}
// 1/0 to CPU ratio?} 0.581} Zd
/ nr(Frg)3k A kg
b

read_unlock(&tasklist_lock);
return nr;
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