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Semantic Computing—based Dynamic Job Scheduling Model
and Simulation

Chang Hyeon Noh * Sung Ho Jang - Tae Young Kim - Jong Sik Lee

ABSTRACT

In the computing environment with heterogeneous resources, a job scheduling model is necessary for effective
resource utilization and high-speed data processing. And, the job scheduling model has to cope with a dynamic
change in the condition of resources. There have been lots of researches on resource estimation methods and heuristic
algorithms about how to distribute and allocate jobs to heterogeneous resources. But, existing researches have a
weakness for system compatibility and scalability because they do not support the standard language. Also, they are
impossible to process jobs effectively and deal with a variety of computing situations in which the condition of
resources is dynamically changed in real-time. In order to solve the problems of existing researches, this paper
proposes a semantic computing-based dynamic job scheduling model that defines various knowledge-based rules for
job scheduling methods adaptable to changes in resource condition and allocate a job to the best suited resource
through inference. This paper also constructs a resource ontology to manage information about heterogeneous resources
without difficulty as using the OWL, the standard ontology language established by W3C. Experimental results shows
that the proposed scheduling model outperforms existing scheduling models, in terms of throughput, job loss, and
turn around time.

Key words : Semantic computing, Dynamic job scheduling, Resource ontology, DEVS simulation
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0~Available

StorAvalableSize | % 7] A2 78 27| Float .
storage size

NetStatus YIEY 9] Alel boolean | true or false
JobCompletion | Buffero]] 4ro{9)= Jobo] Float 0~Estimated
Time AHelgtg Bl oAzt Time
Rank Resource?] 4=¢] Integer 1~10

AR T, BAE AL F A9 Aol BRE o] A
220) AUL Haslol 29l Bu) wEeA] FelEk
A9 Lo mES ANE FHY S o) mERYY
e Aol 9 Bafsti, Helrt g A
of A AU RRE SAlste] AT AL WEL o
5o

3.2 2LEEX| 715

o]71%9] AYS AXFroE Malsts F2 Q] AlSl
A AeHoln Ao R FABN= 12 7|5k AH¢] &
A& e ATs] A8l & =2olMe A AEE
Higo R 7 29} o) Ak 2ERAIE TSR -
)= SCDISMOfl A Aeke 21/d$] 22 Resource= Tt
Solon, A9le] F5o] met BET A2 Computing-
Resource)} H|o]E] A}-¢l(DataResource) &= ?——‘?«6‘]—011:]-,
T3 o] Mol QAT RS 220] 2}9o] Z=71E 7

A2-E o] Z}—;_J_ ResourceType#N ST A2 348]1
A L2 Aol E5 A7) Al SFo] Bolali §lgt
728 Ag.

tjoFst =20l Wzl &gl Fel AAlEE 7He
Assl7] Sl ofe] Aol Aget 22 S A4
skl Ao Hofsjor At 22L o] Sfshi

sl Bag, & =relat At 44 2 v o
E9lo] Aokt 2 AH 4 gt W= Al
CPU A8, mlme] 488l mh2 F20l &4 ghe 7
Ak A4 LE2AA e F59 Ao] W o
W 27k 8 4 ol 44 g o AE Asky

Rule Domain rule

Resource(?x) /\ StorAvalableSize(?x, ?y) /A [?y > jobSize]
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(Input : job size — JS A
Qutput : x (resource index)
1. Import the OWL document from the resource ontology to the bossam inference
engine of SCP
Creates the set RST of individuals representing resources ontology
. Execute some inference rules to find candidates from RST
CRL set null //Candidate Resource List
for i = 0 to RST.length
if J5 < RST].545
ADD RST[i] to CRL
end if
end for
Calculate the job completion time JC7, CPU utilization Ct, RAM utilization RU,
RAM available size RAS, storage utilization SU, storage available size 545 each
individual in GRL
. Set the rank of resources using CU, RU, RAS, SU, SASto RR
RRis the Resource Rank
Sort CRL by RRin an descending order
fori = 0 to CRL.length
forintj = 1 to CRL.length
if CRL[1].RR < CRL[j].RR then SWAP(CRL[i].RR, CRL[j].RR}
if CRL[1].RR == CRL[j].RR then sort CRL by JCT in an ascending order
if (CRL[I].RR == CRL[j).RR && CRIL[I).JCT == CRL[].JCT) then sort CRL
by NetStatus in an ascending order
end for
end for
L7' Return the resource index of CRL[0]
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