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The Optimization Mechanism of CPU/GPU Computing Resource for
Minimization of Performance Interference and Calculation Efficiency
in Volunteer Computing Environment

il

Bong Woo Bak' - Chung Geon Song™ - Heon Chang Yu

ABSTRACT

Volunteer computing is a new computing paradigm that performs operations on idle resources of many nodes. The operation method
of the client application for the execution of the volunteer computing is determined by the setting information of the user. Ideal operation
requires optimized settings for system features and operating methods of other applications. In this paper, we analyze the usage ratio of
CPU and GPU periodically, and develop a manager that dynamically applies optimized options. Through our proposed mechanism, the
performance of the task computing is higher than that of the existing Volunteer Computing, and the performance interference is minimized.
It is expected that volunteers will be able to provide higher computing resources for Volunteer Computing Project.

Keywords : Volunteer Computing, Resource Management, Task Scaling
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71%9] Z#lElo] 75FY el CPU core reassign/
Task scaling module®} CPU/GPU rate setting modules
F7138k3 . CPU core reassign/Task scaling modules &
4 CPU coreell #tge] JsHol FA4 ofZgAolde A
o IHHS FA ZrE AMEFE = CPU coreE vt 2HY
< @tk =3 ZdEo] HAFHE olo|HETL AA ek W
o} tj=A9 A7t HEsHA FThek Rrole s Bl
Nes zdes Baz 2A99S 3% CPU/GPU
rate setting module2 TZAE E3lw x4 CPU, GPU
AHEES 7] 9% REolth

o

-

3.2 CPU core reassign/Task scaling module
dY RES BdEo) ARYY peurhe A W

35 WAE7] $13k mEolt). o]Z 93] CPU core reassign/

0z

SRt AN S EY

ol

A = CHE 215 CPU/GPU ZH=E RHe =&t 71Y 481

Task scaling module Algorithm 13} 7¢] 253t} Table
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Table 1. Used Variable

Symbol Representation
idle™ ™Y idle meomory
idle®* idle disk
idleS™ idle CPU resource of core n
threshold™™ " threshold of memory
threshold®" threshold of disk

threshold of CPU time
threshold of CPU resource

thresholdVtme

thresholdVwwe

Nere number if CPU core

CPU¢ usage of CPU core n

count number of CPU core reassignment

Algorithm 1.

CPU core reassignment / Task scaling

1: int resource opt()

2: /#* CPU core reassignment mechanism#/
3: for i=1 to N do

4:  if(cPUS9 > threshold™"=»*) then

5: for j=1 to ~v° do

6 if(idle™ > threshold™"** i = j) then
7 release (core,)

8

alloc.core (j)

9: count++
10: break
11: end if

12: end for

13:  end if

14: end for

15:

16: /* Task Scaling mechanism */
17: While (l‘dl@;ywww < th’f‘ﬁsh()ld”w”m‘y
18: || idlef™* < threshold™* )

19: pause.current.task

20: end while

21: return count
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3.3 CPU/GPU rate setting module

AABHE RES ZR2AEA e graE5S T84
o= Fasty] fg HAe AA s 27| g EEo|t)
CPU *-4E3 GPUAMS-ES 2/ 39 SETI@home}
Einstein@home®ll 53k A4 #& 27] 98] Algorithm 25
A A et} Table 2+ Algorithm 204 AF&3H= WFEo|t)

Table 2. Used Variables

Symbol Representation
CPUrate" i th CPU usage
GPUrate" i th GPU usage
opt CPUrate optimal CPU usage
opt GPUrate optimal GPU usage
NGV Num of CPU usage
NG Num of GPU usage
flag if it is 1 the algorithm ends
task.exe execution time of task
threshold, g threshold of reassignment number of times
Algorithm 2.

CPU/GPU setting module

1: /% CPU/GPU rate setting mechanism#/
2 flag=0

3: for i=1 to N do

4 for j=1 to ~52"do

5: set.cpu.gpu.rate(CPUrate', GPUrate’)
6 pause (task.exe,,,)

7 if(resource_opt() > threshold, qigm)

8 flag=1

9: opt CPUrate = CPUrate’

10: opt GPUrate = GPUrate'

11: break

12:  end if

13:  end for

14:  if(flag)

15: break

16:  end if

17: end for

CcPUrate"$} GPUrate™o| X3E CPU9 GPU9 AMEE-2
SERgoR AHFHY . 3~40ME CPU A
cpuUrate'dd W GPUS] AME-E& F7HA 71T
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Table 3. System Environment

CPU intel core i7 7700
GPU NVIDIA GeForce 1050 Ti
Memory 16GB
oS ubuntu 14.04 LTS
Project SETI@home, Einstein@home
e Aol ZAek: deolEEolt
1) ZdEo] #AFHE B=3E FYs4 &S wf sysbench
£ Prime number 1000022 Fof Fasta A A7 =

kin=g
2) Algorithm 29} 7o) F88}= & pause (task-eze,,,) &
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19 count & FHTT
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5) Algorithm 2& 33 =&t o HA Fo=z 1071
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Table 4. Constant Value

threshold™ ™™ 20%
threshold®" 10%
threshold "Vtme 10sec
CPUrat {10%, 20% ,30%, 40%, 50%, 60%,
rave 70%, 80%, 909}
CPUrat {10%, 20% ,30%, 40%, 50%, 60%,
rave 70%, 80%, 90%}
threshold, i 20

1) SETI@home
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Fig. 3. Credit per Second When Run the Task at Each Usage
of CPU/GPU in SETI@home
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