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Abstract

In this paper, we propose an efficient dynamic workload balancing strategy which improves the

performance of high—-performance computing system. The key idea of this dynamic workload balancing

strategy is to minimize execution time of each job and to maximize the system throughput by

effectively using system resource such as CPU, memory. Also, this strategy dynamically allocates job

by considering demanded memory size of executing job and workload status of each node. If an

overload node occurs due to allocated job, the proposed scheme migrates job, executing in overload

nodes, to another free nodes and reduces the waiting time and execution time of job by balancing

workload of each node. Through simulation, we show that the proposed dynamic workload balancing

strategy based on CPU, memory improves the performance of high-performance computing system

compared to previous strategies.
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Fig. 1. Bayesian Learning

ARARE Foizl Holeeh Adtale] AFARI Ha
AFARE A AEA QoA dolHE A% Adgue

ALHY, o)F ol YA AL
29 SIS 913 Ak

2 %s}oq A RYg 73

A B2 ARRFE

a7t 2ol e o
ol =
g4 U "ok Al E

AIC= nlog(%i( ) +2p @)

=1

9 Aol A ne dlolele] 2712 VER)aL = Aol

(2 ISk et E pi S35 g e
A o2 AIC gho] #&% 449 ALY Aol +
ot RGO NS B R4 Algshs
2o thsto] Mgk

[1l. Technology Analysis Using
Bayesian Regression Model

FUZ

o2 37 ®gL N (response variable) Y9
H4=(predictive variable) X2 ©]Fo{Zt}, B =Fo|A =
Y B5F AAE ESiA HolHERE FEE 79Tt
oge REgow FAH

o=

e

Fo:
i

Y,

response keyword 6

+e (5)

predictive keywords

e

gul

719 =(response  keyword):= 17, 45 7]19=
(predictive keywords)= 17} o]0z o] Foj#H o= 7]¢]
& o] &ste] ¥ 719 =e] AAE 45T 5 vk g 3
AA G (regression coefficients)7} H3l e = A& HHolil &
2k equal variance)2 zH= Q.4) drolt), whahA whHE- 719 =

Y& e 28 AR E(Normal distribution)E 2H=

Ym,a?.X ~

N(XB,0%) 6)

oo} 2 AnkAQl 3] wlo] At Sero] A& uj
ol APHEE(prior distribution)®}  dlEEZ(predictive
o]g-3ko] ALFR-FE(posterior distribution) S
TR B mRAE o} 020 od AR Ee Boi 2
2 H]A B (noninformative) AFIEEE ALE-g} [22]

distribution)&



Bayesian Regression Modeling for Patent Keyword Analysis 127
P(ﬁ,aQ)a % o Table 1. Bayesian Regression: Response—-3D
o Predictive Estimate SHE p-value
Deposition —-0.3561 0.0998 0.0004
Z X7b FolRe W gk oo AFFEEE(oint Modeling 0.3548 | 0.0487 | 0.0001
1 Object 0.6223 | 0.0596 | 0.0001
probability distribution)s — o gt} o Eake] o° Pour ~0.1776 | 0.0745 | 0.0178
o Material 0.1992 | 0.0928 | 0.0327
of FoiHe W fo] AFEEE thedt 2k Imaging -0.1394 | 0.0556 | 0.0127
System -0.0736 | 0.0367 | 0.0459
Freeform -0.3227 | 0.1366 | 0.0188
By~ MX X)X Y,(XX) 0% ® Printing 0.3109 | 0.0781 | 0.0001
oo} T2 APTES AFEAEE o] 83te] WAl 3] 7t o5 719 et 3 AA52] F4 A (estimate), &
A} wol A gt S AT Mot AL E T} 9 a(standard error: S.E.), 183 )3 (p-value)ol EHd
t}. AAzE dehla 9ok AA o F 719=g FollM Fo4
Fa) 0.05004 EAA o= frofgt 719 =EvhS X§aa 9l
t}. ‘Modeling', 'Object', 'Printing'®] f<]&Eo°] =5 0.0001
IV. 3D Printing Technology Analysis A7) el 13D F1HEe] A e v frefsiAl 9
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AP HET AL RAL g3fe] B =Rojr 3p x AlC #& 201722 Wtk B52 Printings W 7191 =2
Ay P 7)SEAS FAsich Bud 3D Ty gy 5 AESh vl Al AIEES 45 vl mR AR vl
HZ Zol A tEAQ 3D ZaAE A9l 3D Systems'e] = A A AAES UEhla Aok
4, 55 E9E s BMsgit & &dde] ‘3D
Systems'¢l E&|E E3| g0 g]Wo] 225 E] ATt [24] Table 2. Bayesian Regression Result: Response—Printing
Z A E EFE 3154030t} Hlo)x|¢t I AR S 283 Predictive Estimate S.E. p-value
E5 8BS ko] tF A9 dlolE] 4910191 R} R project 3D 0.1705 | 0.0428 | 0.0001
A AFste s A7AES AHEEIIT [25-27]. Lt Modeling -0.1141 | 0.0387 | 0.0035
How AMY EFEA dolEs A2 Ao Hdlelx] & Object -0.1552 | 0.0512 | 0.0026
b e R N R
g Eoto] SARA el Jhee FYshw doly PR st Method 0.0877 | 0.0304 | 0.0042
At} [27]. AstE golHE g txoa 7 4L YT, 1 System 0.1295 0.0263 | 0.0001
g 7 Be E3]2 o]ZoArk wat 9] <) i(element) Manufacturing -0.1474 0.0629 0.0198
= 54 71957t 7 E9]o) vEhd RlEghs et 79 =
220 95le] 7129 3D THE 7)&EA #d ATATE o FE19] Aae} v R F200M % Fo5E 0.05004 &
g3} [28]. AAH 7)19=S Fo|A] 3D} Printing'S 72t AMSE FoF dF 7]untks HEEte] vehfa vk
7 ke 7|9 E R da YA A4 7)Y EES oS )gee 3D'9 System' 719129 frolgEo] 0.00018 T} &S o
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Fig. 2. Technology Association Map
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Fig. 3. Discrete Histogram of Major Keywords
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V. Conclusions
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