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nlo] 18| o] A (migration) g = AT} wlo] 1g o] A& EA S 3L (=, 71EY
34, A& o, stuke] 7 w4l VM-k) €] /«VE“ OHﬂFJ Aol A ELL E
Tl A28 5y AR g8 B G, MRE 3, dE 5ol b 7He
2l VM-k+1) &2 o] F=A 7] = 218 o m] ke, o] A9, Al =8l 5ol EAlstd
710 A A 22 S AR FASA & 5 Tk ol 5o, V&
71 HAVM-K)oll Al 3= ' Al 228 A (CPU, W B2 5)3F N Z-& 7
HA(VM-k+1)oll Al 35 = Al 28 2 & A &2 Aogh 4= gl

7Hg MA(VM-k) 9] mho] 1@ o] A2 A 22 7 W Al(VM-k+1) o] A A 7

FPN

O

FAO = mabA o2 el o Qlvh =) A Ly, AR oy s
AXE o Jagel= it & o] K&, MEL 7Y HA(VM-k+1)S

st A, 71l ARgsHE 7HE WA(VM-k)-& A= AAE 7HY
HA(VM-k+1)ol] vpo] e o] g =5l T}, o] A5, Al 2 7Hd
HA(VM-k+1)S 2A LA H = 1A AAdE 5 ok oA dal A, A28 7H
HA(VM-k+1)-& 7] 2] 7HF HA(VM-K) S 2A1D-¢f, 2A1D-t}2, ~AY-<l
E= A Y-obxstE A AAE ?E ATt A &2 7R W A(VM-k+ 1) 9] A A
HA L, o5 5o, 9= AFE FA(AL 12)8] ZEAAAT)C o8 3=
T At

SE71(9: 9-1 WA 9-5)= AR A7 228t AL = v 2] Aol H A A
kA ZFek 210yl 2 Y F B AR A AlE S 835k, AT E =
SZeF9-E AME] A5 ol &8 ¢ JEF vt H X olt) ©d7](9: 9-1 WA 9-5)F
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L= A0 R A3 ol E S48 ] AMEAF
1122 H S92 MEl A5 AT RS S
28] o)g Foll wepA dR7|(E Eo1,9-1
] A% @& 4] (9-1a, 9-1b)3= ©] & A3} o] 5
8 AA(11-6, 11-1)0l] & =5 U
= A6 k5= AFH AR (11-6)l H &
colE Fol @R AA b= A A o2 Y
(11-Del] A &ste] b2 A A8 A3 A
:9-1 WA 9-5)3=, ol & 5o, &Y &, &vtE
2~ 9| ©](HMD, Head Mounted Display) “& %], 227} E A A], t] 2
AFH, U AE den A, Alss vk 8] A o]
7|(PDA, Personal Digital Assistant), FtH-8& Al 7], el A&
/= ol ool e F Aol b the A S Aok
o A
Alefol of e, Sek9-=(10)+= k92 A5 A1, 12)9= H e
A 27D E Ao A (13)E o 2T 5 vk A AL Ao

3 Fashs ks ol 49 2AAY L
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o] Fe¢-= AFE A (11 11-1 WA 11-6), T4 S85-=
FA(12), A4 =AD" Al o] AA](13) R AR AR ©2E7](9: 9-1 WA
T E2 e ute) o] A A UESAE Vgte R FAls
o5& o]-g3te] 5

o
N
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2
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>
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>

£
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X off
it of
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30,

&
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AC)

ol A

2

k)

o]
Ef A, ol & F91, &l gtol(Wi-Fi),

A] Z1H](zigbee), £ 5 2=(Bluetooth), 2}-o] 3}o] T}-o] & E(Wi-Fi Direct), ] % &
HF5 2 (Bluetooth Low Energy), ZH(CAN) 521 =+ <llol] Z X (NFC, Near Field

Communication) &< ©]-838lo] 7+ H AL 4= a1, LAY TA HEY A=,
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[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

o & 0], 3GPP, 3GPP2 &1z ¢folwl s Al G o] o]F B4l HES it
TAE AU 5 A

ol et Ahl A A =] (110) B HA Al 2 81(120)S ot A =7 A E
Al 2= El(100)°l &l A gt

533 A AL G A H A A A28 Y] A AA S EAIgE el =
4= 2 AL FA o] F2he] A E A str] Hg Lot

5= 30 A wlof] o s AF ALY A 2E(100)2 A AL H
AX)(110) D 3 A A] 2~8 (12008 £33 5= ¢t}

A 2ADE X (110)= Ao & shve] k-2 A5 X (11 11-1 WA
11-6) /= T4 292 A58 42(12)9] A& ZUE P skaL, 7|59
EE A= 7HE MA(VM-1T WA VMek+1) ] AF4d 2 3

A 2= A L H
A =ALEH R (116)E 28 = AT

%40 AIE vbE Fxehd, A FUE E R(112)=, 7HY WAN(VM-1 WA
VM-k+1)2] AHef L/mE = 71 HA(VM-1 WAl VM-k+1)ol] A &% = A &% =
AdE BUEEE Ak, d & B0, A RUH Y F(112)F H A
2= A

3 2= (work load)E AAME 7 1T}, Bt} FA A 02 o & 5o 214
BUEFHE112)E 7HE HA(VM-1 %] VM-k+1) 9] 5% A 8] 4X(CPU, °|+=
NZT Aol TEZA MY npo| T2 AEZY FYl F3 o] A Ao &
Aaf o] &3 = AR AL 75 Ahe AFEE, 9 T W E g AMEE H/EE
HEL A 2 AEl(d & 501, 9 FH) & RUHE o =4, 7 B 2(VM-1
WA VM-k+1)2] AFEjL} 7H W A(VM-1 W A VM-k+1)0l] Al 3% 3= - Lol o 3k
ARE 53 5 o) Egh, A BUE " E(112)F= 7H HA(VM-1 WA
VM-k+1)°] g 7] gk AlZHT) 7] AlZBolu, 7Hd W A(VM-1 WA VM-k+1)°]
B2 A A @ A Zho Y, 7Y HA(VM-1 WA VM-k+1)9] 5 2fo] S5 ¥
Z1Zvol ), /= A I3 SHe e 58 PUHY S A% 7Heshoh

A EUEEH R (112)9] BEUEHE i A4 Al 28020002 AdE 5
oAtk o] A5, A BUEFER(112)E TV 4 28 BE A&H 07 94
Alz=8(120)0] BUE Y 275 A5 TR dof TV o2 EE= A& o
Ad® FUEE i o1 A A812009] 714 SRR AgE 5 9ok
1A (121 T AR i 4540 AYE = YUY 295
ZIdko 2 V1A g5& et e A RUEHH Y (112)E dA9 RUH Y
A5 A & FHH(123)E AL 75 Aok HA & FFH(123)= A9
RTUHE AHE 71 st 12000 g5 A0 A E sk B 285t
HA &S A A S H 2] &8 A ~ADY A (110)2] ~2ALH
AR (114)ZE AL 5=

AL H AAF (1145 HA A =F020)00 4 ADE 4] &L o] g3l
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[82]

[83]

[84]

[85]

A o] o A5 Hrstal, 7H HA(VM-1 WA VM-k+1)9] 2=A D ¥ o
L AAAH HS AR Q) ol & o, 2AYH A (114)= HA

A 2~ 81(120)9] thekdt W E 8l (metric)E 7| HF o7 Eof wlejA] AA L™ o] L I
WS A S 4= Qlt) o & 59, I 49 EAH vl e} o] ~A Y=

AR 114 A o] AR A 28 A o YA AR AR W/EE
npol 1ol HEH A FF 58 AT T Uth(s2). o] A5, A
A=, ol & 5o, T4 A AR A=, v e A R U ES A Ak
AH 5 Aok stuE VIHbto R A E 5 Qv B A A o' AU
AATF(11h= T4 A g AR o A&, v 2] A& 2/ W EL =L A
FHlE SHA o8 B TFete] A gstal =23t Aot v e o
AA R 2 A el = Ade ¢ ok A 28 ALy o A4 AR
AL, odE 5o, T A A ARSZ, 2] A 2 U ES A A
FH F Aok st E vt e g ke 4= 9l o o] = B x| Al 2~ E(120)9]
HA & 3l 2849 5 vk &gk, mfol 1dlold HEUA FFEE, o E E9,
A &g A5 thr] AR A8 AIZEE o] §3te] wekE ¢ glow, o] &
el H A Fol o] &2 = AUt

b 2ALDH R (116)= 2ADE AA (1149 24 A& 7o =2 2pel
AL S T ATH3). A FE A, A 2AL G116+
H A A A A G ZEA L 7] AlLbE 1 F9 Y AEE B
nfol g o] ol loix AAYEE s 5= Q)

A A Aol o s, Al 2A D H - (116)= 2=AD-§, =7 L-th2,
2AD-Q1 L A -0} F Ao & slrfe] gk Alo] AT E AAstAL, ol &
7Hd MAL(VM-1 WA VM-k+1)oll Aegste] 7Hd HA(VM-1 WA VM-k+1)2]
AL DG & TS 7 Aok AL AL G (116)0) ol AU L H = TG
HA(VM-1 WA VM-k+1)2 7| ol A 7HA WA (VM-1 WA VM-k)<
E3e L 9o, W A E AL AY A E G Y= 7HE HA(VMk+ D=
¥ete FE QU FEHE AALY L, dE 50, A &8 5, oy A
AR A YEEvalolagold HEHA FF T8 vHte g e 4= 9)
Lk A AALH R (116)7= A e 7F A = o1 Qlvhar ek A 9ol =
A A (AE B, AH )] 2hE ERAI AV B A S
Yl Ekar = 7HE MAVM-1 WA VM-k+1)2 Al ASEES A A9 5 Qv

L5510 i, E 625

b e e A ek Yo el EA G EHol
g 1] 4 59 A Baste] A% T2 A WA E BN
(o]

THolth =72 3t ok uet AojH AT 5 Y& BA%
Txola, &g g vl o] Y E EAS R ot
Al

A AAl ool o atd, 29l =AY LA (116)E, A =AdH o] =3 7H
HAI(VM-1 YA VMk+1) S AA S 5 et o] 49, A 2~Ad - %(116)3=,
o 550 Al g upe} o] WA v x| Aol vl L 3Y E (fuzzy pairwise
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comparison metric)2 A4 3F3L(s12), HA] Ao B L PH S V|HEo 72 FH A
TVEAE EEetal(sld), REH A TFEAE ol &ste] HE AxolE AR
F(s16), 250 E 7[HE O E & o] EA[H vfe} o] I420] 7 W Al(VMI
WA VM6) & Ao % stuE A4S 4= itk d gl whet A Ao Bl 3 E 9
A # ol ‘A ¥ o] & (decision table)©] A = 5 It}

[86] TAR o2 A ~ALHIL116)=, = 60 =AH upe} ko] ARA o] 1] g
A Y = 2 AL DR (116)el o8 A 7Hss AT T2 E
7Hko 2 A Al 2= E(120)9] W EH & vlausty] Yg H A A vla g E S
A2 & (s12).

[87] AT T2 Avd e 2= & Eo 7P WAl Al Eeh9-5 AH] )9

U 715 ol wek -3 E 5 Aok Hd ¥ devel D= FalA}b sh= B3R, =

ANE(VM-1 WA VM-l A2 2A A0} o &9 devel 2)= 51

MAstr] Al g sl SAE, dE B s oyAER

A3 = devel 3)= A2 =¥ deve) ol A AAHH @ 4AEo S8

FHErh & 50, HEWR 2 519 8252 A H 23 A Y

shatar, o x) 2] 3 R AES A v §-& ¥3}H38k = 9

A (level 4)3= A3 =9l (level 3)9] &40 &8l 81 RAES

Ao, ol & Fof, A A= F whol 1d| o] A AIRL, Th

(down time), TH7] A|ZF R wfo] 1 o] H 7 59 ot 45, AdE T4

A, 2] DU ELY T 5o 5y 2 4E AFAL Aug, S A

A& F

PZaN
H] & (resource cost) 5] 39 2425 744 = 9} w5

o O

=

n o o
F

o i &

b
]

x

:

Y
~

4
YA
i
P
-

il

-

i

oKW fo oM EoJE
>

D O AR A e R Vo D =< B
ox 1

o

e 5o Al
wel g UlE D Bel 5hel RaE b 5 Ak o5 296 B Sol,

Ad T (level 4)2] L 2ES 7Moo 2 B WAE(VM-1 WA VM-7)& 4%
T 9tk o & o], B WA E(VM-1 WA VM-7) 5 o % F 7 <]
A

=,
y

1 5(VM-1 WA VM-7)2 Al4 =19 39 SAE& 7|02 4%

wEH Gtk B 6ol EAE AT FRE GAAAN AR AT FEE

o] Al 5ol upeba thFshAl A el 7k sk Ay sl

T Y EE A M EYo wel A E 5 gk thA] 2l A,

Eg o A4 et AelE 71 HA(VM-1 WA VM-7) Z+2be]| o gk -4

T 7 Fol s Al A "t whehbA], M EY o] A2 7 MAI(VM-1 WA
VM-7)9] A elo]] k& m 3t

[89] Aof i shrto] | ER o] MA S st A Al AE(120)9] W EE 11
vl u 7} 3l E ) vl E Y 7ke] HlalE, o & 5o, & 70l Al H vpe} e
A A Fokof uel JojH Az ES vt 7 S 4= T} o] A g,
25101 F 79 Wl EE (M1 WA Mn) Alo] 8] T Q59 x}o](o] &} 4 th 4]
Fo5)o) kA GoE = 9 o & o], 23] AU Y Faxvt
F7FeE U T4 Ao 5= ) B 70 EAE vl E Fastd, T R
AEA(Z, W E- ML WA M) F AR F o] M EZ M WA Mnyo] A=

[88] 4
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[90]

[91]

[92]

[93]

[94]

[95]

ot
i
é

L3714 1 A(quality)©] T, 5 /1] A x| 7keo] At A
LEUMHL el WM Eg (M1 WA Mn) 5 o == o) ok
Avt Aol o o, F Ao e ghe] AiH FariEiown
AHEZEA R F A 9] vl ER (M1 WA Mn) 5 o] = 3oL
= AT U T8 Aol e AEA gk A
175 Qojg 4= o). wheF 5 /)] vl EE (M1 WA Mn) =
|6 F0.3 4 5oz T o] AuA tke] 4ld F ol 0%
%79 2% A9l FhY Fawe] GO}, Bz 95 Qe
:701 2 A Al H 1 Bl o B A Rfe] A Eof upElA o] 5

SEREK

= M1 A MiyE bS] ] = 550 S vl o]
o] e e T 4 ek B4 o g v 7o) A4

Qs olg }ﬂ?aaéwz.E&+$u%m1ﬁ%§ﬂﬁNnmﬂ
Mn & v = Q%«lhﬁL@AqaﬂHiLﬂﬁb1”4%&?Vm®%
LA = 2 Mol S a v A] v E M) F e o] ghek. Vit i A
1Eamm4 Fawy A 5& AAAY AL Sl olal va] Aol /] Fol

sy

F

FIF_\'__E__FF

N
-~

(i
d

s
>1|ﬂ

Q‘L
4 T
O

>—@

1

2Ll

_@EOE_Q,O{N O{NOEO{N O{N Olﬂ
ot m\-(_'('
%
oﬁi—?ﬂ ML
rlr ¥o ] N

o
O

0
)
o
E

el 527 e Aol ok virvis il A vl E g Mie] st A S8 i)
MEee] Fary 2 i Aow A4 404 £a5e A% 45
%4”&]1@%HWNL@%}%£EEﬂ%ﬂ&ﬂ256}%$E

Ath =&, F=3hukel o] Aol W EHMI WA Mn)E vt = Ao
FAE A o] 858 A = qdvk A Blal E o) A ﬁéﬂﬂrja o]
napak= Al o] Gh(S, ViV j3 3 id ol A= axlate= A A o] gh(=,
Virviyel =7F Ak, 3 i3 9 jh o] miabehs A (S, F L W EH M)
kel mlal gh2 12 4o gl

o] ¢} o] x| Al 2l (120)0) A Al FE W] EE ko] o] 2|4 L o]
55, 7 7o HA 7k A 7F AL E th(s14).

TAA o w HA kA= 8] o G284 1 Wl A] g8t 35 o] &5t
Azt T

[5=211]
W=,
[5=212]
Vn—l
Ww.,—
V.
[5=213]

5.7 max Z w,,
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[96] G812 1 Ul A 42812 30914 Wi W E# n(Mn)oll tl &F 7F5 %] 0] 51, Mm-S
wlE 2 n(Mn)oll &k 7k 2 3HE oul e}, 528k | A] =814 3
HA] 7hs A 7F ALk = A

[97] 595 o] Wit e VA E A S o),

[98] 7k 712 AA 7S A 7E A, 92 ThE A S VNt R HF A0, 5
4 A 7FS A7 AL 5= 8
ArE A, 12 90l Al vfe} o] v EF of) upehA
ol A 48], 5 ¥ (capacity), A &8 G5, 7 w2l A H/E
T Al g A s 2 B
dlolefoll wpehxd A gt of ol ube} Wl Eg ol th gk 3 2|22 2] AlF T2 A2

7luke] 7hg A 7F 54 = oA ",

[99] HE AA ZFSATE A, A ek S A E 2 B AR ARE- o]
utet A A7 A8 "o RS HA(VM-T WA VMk+ D2, 28 E 94
=9l el A4 = Ths18).

[100] %1 el vtk A4 = 7H8 WA (VM1 WA VMk+ )2 4 3 ufke) o]
=AD" H AL, o]el] efate] Al gz ek AR 2] Aol 1kt 5o
utet 4 dsHA 7hd v A(VM-1 WA VM-k+1) ] A8 3 A Bl THd w 2l(VM-
WA VM-k+1)oll o gk 2h9l =A A o] a2 5= A et

[101] 5102 HA Al &' 9] VA gt EAhs A etr] gk S ot
[102] H A Al 2812002 Y EH ﬁﬂr@ﬂi o, A ASF tol B¢} g
AN & 50, 58 A A8 gigh 22 )& 7|Hke 2 HA g E

ey atar, 3 A s}y W E o) o 5 JJX SRR AF T2 A2 7HY] B
/\4 7<4 61— 2= o]ﬂ.
[103] %= 3¢ =¥ ubE Fxshd,
A7 (123)E £33 5= )
[104]  7IA shE(12D)= A EUEHEFA12)004 AEH = ZYHEE 23 E
5o, 5% Al Ao Aoy w2y A 5

i

Al A 2='(120)02 71 A shEH-(121) R HA &

S =

[105]  FAH = /A sh5H(121)=, H A4HE(121a), H A 34 (121b) 2 717
ot AdF(12108 29 = o

[106]  H AAHE(121a)3= A3 7| Tk 8 E ZUHY A9Ee Ha e

A} o) & Fol, FF Ae] FA 9| FfAol AH o
A

[107] H A FHE(121b) = A =, A dahE HEo] A 7 e A
FAZ HEA A HA| 35 et} A4 2 o2 HA S (121b)= =AY
138 (scale mapping) & -3 3ho] 42 WA=, Q14 Axhel ghe] WA S
A X A 7] = +=2] 9 9 (Universe of discourse) & & HIIAZ 4= 1t} o] of u}e}
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H A st wolH f3o] E5HTh Hx 3t dolg JF-2 1A g5
AYF(1210) 2 AL

[108] 717 s Ae(210E V1A S S @ 71
St Gael g ol gkl TA bt /1A S %}ﬂa%g, Oﬂ%%
A% A1 74 "(DNN, Deep Neural Network), 25541 2174 WH(CNN, Convolut10na1
Neural Network), <=3F 2174 "(RNN, Recurrent Neural Network), 4 & 21 &]

2174 i(DBN, Deep Belief Network) 2 415 Q-U| E 9] = (Deep Q-Networks) &
Aol a5 o] gato] 7-lE 5= o, 7+ T E A s el e
oo §Hg ¥ = A of .

[109] 717 st A 2] (121c)= &= 100 Z=A[E vk} gho], 1= 53, 9 %]
TFeAlEel AgH o G54 HolHER o] FolA = &Y T
g Eo] HolH 7t 28y E FH T o o|Foxl dudE
T 7 k. ool wret A4l FHE vk eto] shrol Sl = A Ak
Shrel] whet fﬂé-ﬂ FEE A E T FF123), TAH L= 2
g5 (1230) 2 A= 5 )

[110] HA & FF2H123)=, dA B= A2 7 %
AH RUE Y A3 E g 5eta, g5 A9 E T
ZEA VR & AAT ¢ Ak

[111] A A o7 H A %?i‘ﬂ(lﬂ)%,l{&”ﬂ E/\]E] 3}9} Lo
T A8 123b), vl 3 A 3 (123¢) 2 .

[112] A3 9 BRE, AR mafﬂ Ao o] deld

Sl Aol A2 MAAA A5 T 5 ATk oA DA,
54 812 (1230)= @A) B E Y Aol u@ A Y 4 S FAT 5
o]

[113] w24 XLQ“H(123b)b HA g HolHE 7 A 8t A F(121c)ell A &5
ol Ll Agste] A 3he g5 ¢ vk o R =9 g
U 2] 8} (1230) 2 AT,

[114]  HYHAAZFF(1230)=, 58 A7, o5 e &9 ghS dst= A=
WA gkato] o] do o debehz 27 v 2]lE g o] T ol A,
ol Rdle] =9 42 U E Aol fALE H o] ghe 7HE 5= Al "k
27w g 2ol whel 59 Aak= & LT3R AEd

[115] & AAF123d)w, U Aste £8 ghS 7Ivte 2 HA &8 A4 ¢
?rLjTﬁLq_ = /\g ?(123d)b 6‘]—}\ E!__E-ﬂ/] %Eﬂ %}OETH ﬁe zLo]_LHj_y
groldl &8 7|5 2 AAste] A & AT 5 doh AdE HAA E&

Ad® ARQRX(11H) 2 Aadya, ~ALdE 24114 HAA &
71dko 2 7 M A(VM-1 A VM-k+1) 9] 27 A o] L A7 A& i &

&
X
Yo
. %0 o
25
(98]
B

ru
O:u:
—{E
5
W2
8
fu
H
iﬂ o
o et
_1

(1161 A AR 271908 AA110)2) A9 U ERR12), 2272
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[117]

[118]

[119]

[120]

[121]
[122]

[123]

F(114) R A 2A LG (116)9F, H A A 281(120)2] 71 A SH54-(121),
1Al 3(1213), HA3HF(121b) R 717 St Z%E]T(Ulc) EL JV

=)

h=1

H(120)% ﬂﬂoi?fﬂbﬂ%%ﬂ“” “L”ﬂﬂoi?fﬂb
A 5% QI = H O R FREE AS ol B h} Ei 5 ol ww)
A% HE E B o8 A S% AUk mE, Bl g R TiEE 4
ol Ee 7zt el Al ] 8 B WE Fol ofe) FHE S Ak
g A9 2 A FA(110) B 34 A 281200, DA el o mhebA,
shibel A, o & ol o= shilel Feher AFY FA(IL, 12) iz A4
A Ao} FA(13)e) old) 4D S5 95, B Bae] 4R, B 5
ol shpe] Feket AFY AL 12) R A 2ADY Ao} FA(13) F
Ao & Sol oa +AE FE Ak FAe] B9, B Fol, A9 2 U
4
A

.u ;2

(110)= o] = shvho] Feh9-= AFHE 4 (11, 12)0] o8 T8 ¥ a1, 74
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