1) L= =
ATAs 2d FE
g AT
gee, A7, EA47
FRIT 3T A

e-mail : {dhhwang89%*, dmkim*, cyy03576*, tmdgh7186*, kmjeon*, jgson*} @keti.re.kr

A Study on Function which supported GPU and Function Structure
Optimization for Al Inference

Dong-Hyun Hwang*, Dongmin Kim, Young-Yoon Choi,
Seung-Ho Han, Gi-Man Jeon, Jae-Gi Son
*Dept. of Human IT Convergence Research Center, Korea Electronics Technology

-] of

A ]2 Y9 T (Serverless Framework)® WFo| A ZA 0|2 o} € 2] 2] o] 28 Falg-=eof A
HolUE 7|yto g Fds Ao R ofnlE2] AWS(Amazon Web Service)9} 2 HEY = 2
Fo| Au|2=ge) wef 8% FolA L vt ARE AA7A| 9] EHFES GPU ¢ 22 3t=do]
o gEAE 7H JAETA T EHo AH|zo= A o] F=3irh oo i =olAe= HEHelY 7
ko]l 9 E A~ AU ZHES Yoz Adnto]-=# 9} k8s-device-plugin = A-83}o] GPU &
&o] 7hsgt AMEl s EHES FUTE g AFAT EHo] HEojydA FErE W v
= 7tEA REE Fol7] A% FE2E AST B =EoA FEE AWE s 5 AA HE
249l SSD(Single Shot Multibox Detector) 222 o] &3l A5 Wu AdS Agslgor, 1 A3}
AFA T Bdo| A&H MW~ EAF T SH Altte] MNAENSS St

AL
o
[
jui)
=4
o,
o

HEstd olF w2 At A
S HEY FEes AgE b
= Alds S

19 myy
L Zay " e
H:‘ :l_é o o
52 o g

s

—
[y
[a—

N9 O b Ho R 2
24
-
N
il

J

je2
=

%0
o

[y}
- O
—

>
o

1
\
)
B

)
e
O
2 TN
[ ox
o
1o,
|
B
t
o
:Oé
=
m]I

—
ll\.)
w

—_

(SR
11
vl
¢
-

-1. =H(Docker)2} FH{L| E|A (Kubernetes)

EAE ol &st MdAk= Y S

2 yha) WAlg §ALe ol Taly yha) sk
FHUEH =9 =AY 232 A 2d

al7] flgk AEl s <l %ﬂ% T W £

TEA AREEY 2" 1 2 gr“‘ﬂLﬂEV\S’Jr A 7]

o7 T Al s FHE Fx2E HoFrh

q

= = A -
= =
Frantend 0 neen
AP Cantralier roker
Sorvice o
= Swision .- A2 .-
Manager wrapoer Fumetion
APi 1 :
Cateway Theettis Data .
! Controier Transform - i
o ...... o
. .

(2" D FHUE =S o] &3
EESI S

Aejo] 7]uke] A
Tz

2-2. 9llH|C|o}-E27{(NVIDIA-Docker)
=A ZAdH oY A dv|toel agIIteEs AL&s)
A 2 A st=Edo] 2 #A AT E o F&HHT
o] A= éﬂﬁé}ﬂ A vt ol A A
st=glojof AL EJojof] okgt ofE=A S Zh= <MY
ob HHolY #EFIS /Wil

2-3. k8s-device-plugin
CE= 1 of &zre o1l

= Z
T
=
=

k8s-device-plugin < 7t
GPU 9| 7|4 =&, GPU
2H QoA HH Y7t G
&t 7lss ATt

=
=
LW

19 -



2019 FAstatEof3| =28 H|262 H|23 (2019, 11)

I

3-1. GPU supported Serverless Framework
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3-2. Callable Object

Az FAEdS e Bd 2 A o
sIJor TEHE 2d A A, vt =
HhEx o2 Adstes shn o]elgh yhi
A3 AlAAIZI T
7Fs 3k 24 A|(Callable Object)S ©] &3l W
=5 WAt

1 (% oo
o fo ot

L
o

ol
-

S
m
BNow
N
g
— o

1=
N
o i,
R
jLul-3
o
[>
il
pec)
i
o
X,
Ir
flo
rO

g,
N oXt ofo ofi
roh e

Olo rHU m.mt
>
)
o

o
ol
ol
32
=
>
o
lo
=

b ko o I

q
c i
wo
_l

o

lo fo i td
i)
il
o
>
_0|L
2
kv

= HENA

R A

c A aYEe g

Yo 2 ol
é_‘.:'&

FN
K}
1 to
BN
‘E
o
=
Lo
@]
-0
c

9 AR EA 0. , 2} 0. '
g FREFY T 2 WA A, F 4 g d o
o S8 Az FFEHAE 7 3 oA Fas 5 gl

: Jul|[|l||@{|Illlq_pyl@ﬂhﬂlu[hq|‘|||_|‘||||_!|||:i|_ﬂ|’_|_t|.u_u|!mu_lhﬂﬂ&ﬂl{ﬂj i

S A TH(E)

A 2k3} 859 A}
ks Z | HA A W 3
CPU i (%) 1.87 0.26
W= W | 1.062 0.012
o+t (%) 56.55 0.02
GPU — =
¥+ AR 150.710 0.001
Ad Ay Fx7F HAE AW s FHEFY g5
S AlZto] MMt o=w gds] W RS Elst
T7F dnom, &5 Alke] HA} wek A AS g
A F7F Ao
5. 28
Boepelds 0z Anes FAFIA v
t]o}-I= 7], k8s-device-plugin, 3+ F+x9] WA S F3
A GPU A Y-S 7Fs3hA sFih =g o]yt g
TZ9 WA HAes SAH] st JAFAT B
9 Z= A HEF 29l SSD & EFA g FxHE
=g AJATE SA4st] AAE A~ FHFo
AFA s RS wjxzstr] o Ajs ZHFo|gh=
s At

Acknowledgements

o] =H-L 2017 % AR(F7EAHAREATY A
Yoz HARFAV=STAH] APs o} F3hH

A9 (No.2017-0-00255, (A5 H-F2/1 AlH) A&
A OA" Fuka Zyd9a 9 &8 A7)

ik
o

Sn k=1

[1] Mario Villamizar, Oscar Garcés, Harold Castro, Mauricio
Verano, Lorena Salamanca, Rubby, Casallas, Santiago
Gil “Evaluating the monolithic and the microservice
architecture pattern to deploy web applications in the
cloud” 2015 10th Computing Colombian Conference
(10CCC), At Bogota, Colombia

[2] Saleema Amershi, Andrew Begel, Christian Bird, Robert
DeLine, Harald Gall, Ece Kamar, Nachiappan Nagappan,
Besmira Nushi, Thomas Zimmermann “Software
Engineering for Machine Learning: A Case Study” ICSE-
SEIP ‘10 Proceeding of the 41st International Conference
on Software Engineering: Software Engineering in
Practice Pages 291-300

[3] D. Sculley, Gary Holt, Daniel Golovin, Eugene Davydov,
Todd Phillips, Dietmar Ebner, Vinay Chaudhary, Michael
Young, Jean-Franc ois Crespo, Dan Denniso.“Hidden
Technical Debt in Machine Learning Systems” Advances
in Neural Information Processing Systems 28(NIPS
2015)

- 20 -






