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TR ot B BEEPE GRS 2 PEfd A A S - 1° 2010 4 7 ARE@EE T 1TEl:
HEEF N NBBYMERE TS ) EIEBEBEIX AR 2 A A SIS ME
B2 J7=0 > IEFITRT A A B BEEHIRE K B8 1 Z HEY -

5 5 S A TR A e T AR A A TS A S Y i s RO B 0 AR R E R
BHRRAFTIS & T ESER TR R R I A0 B - IR T i R R
RS 2ot TR B B - BIE AN R~ R o R R SRR S EE - i
JEREEMTRESR - ARUEEE A SRISAE]  EHET ZAET] - 2t 2010 5 7 HikaZatE 12
SR - ACHR AR E B BR E T 1% - A3EE R 2011 - (R 100 1% ) EhE]
SMERETE NG - ERER: 2011 4F 10 A 15 HATHE - HEEEEIRSE 34 - ii5%
SRy T B R (Cloud Computing) | - MiPL " SElmE RN B 2¢E ( Digital Home ;
BN A 2 Smart Home ) dram s SRRk # 2 FEAIIES (use case) W58, Myt
FIEEBNE - EEER R RSB E B RS2 ETH % (Department of Computing,
University of Surrey ; 5% 274 f8H 2015 4 9 AL S F A& T 22 4 Department
of Computer Science ) ; B & PR 5T H BRI A1 47 75 B0 8 2 3 155 %1 TE HE Bl ¥ o (4
NEFEIREFEEIFEERT) - R RFTEE S 2 A DHECTHEHEE M i & - S
BB 2 B3R - Wil Ze T Az e L B ST ey 2012 42 1 H 16 H £ 104 4 1
H15H -

HHA T eSO Je 58 2 0 e FH P 2 504 ~ TR AU e > DR R B
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R R K RS 0 "R BESERERBAR S A o IERIBUS LR AREBR
Itsratam o WRLHESIRIL ~ W am S OET TSP R 8 B IR 2 D B IR T
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(—) FEEEAE (University of Surrey) f&§1

PEERE (BGEERRILNE) BIL 1966 4 - {ir g 5 B B AL = i fE 1
( Guildford, Surrey ) » H 7] 5 Kl 7 s 1891 FAY R Pa 3 T 2[5 ( Battersea
Polytechnic Institute ) » 3ifi 1920 FEEFAIAELERRHLAINIG - BF HEIFHECR
ERRERAERZER 0 Y 1956 AR R SLE S — TS TR R R BT (College of
Advanced Technology ) ; 5t 2 FEii -

REEREZL B ~ R BYIRIE C BDE - B - iaBRls ST TEE
Fo LRI o fiReE RS BE A EER (Surrey, 2016) - HAE 2016 FRIE L 2K
E¥5ms (The Times and Sunday Times Good University Guide 2016 ) H&t75 13 { £
FF 2B R AT +4 > Bl TR (Fat&E %) AR 2016 Fi## RE24Er (The
Guardian University Guide 2016 ) 1 HE#5E 8 (2015 FEHEREE 9) » FLA) @ fEE AEE
A EGFE MR T LIVE BRI - fIUIfE 2016 FRIE L 2 REGETHT
505 8 44 (2015 258 11 #4) » WEEER T AL (University of the
Year) | > 54 2016 S REHEr P HIFRAES 4 %4 £ 2015 ERE LRSS FHE
PHERSE 9

RYLER 5= 4 A E245E ( The Complete University Guide ) 2013/2014 E24FE 4=
i EAREEETA 14,065 fir 224 > Hopi# ~ BEAIAYTA G 29% > JESEEIFEEEAE S 27%
(18 ~ FELIRTRAE T > JEEEEEE S 46% ) > BRAELLBIR 1:14 - fEEEHH > SHEE
TR -3RF2 (Computer Science PhD) > BR[EE24: 2014/2015 AR > Bk by
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hEEREMHEERESSFRELIEA > 12 2013 F 11 » EEF i s E RS2
SRR (DIEREE 6 (MARZNHEE  TalEFREmSE) 28
fir (2014 FEZFLFERRy 96.9% » FRLEdBI RS 2 %) S5HRY 1985 FEEEHE
PRSI RE BT ST (Surrey Research Park) - HATEEANA 128 HAH »
FEGLBI RO S SRR R K - RSB BRI 2 R R B - BT
NEHTHEE 2,500 A - 3% B B AL A E RS 2 S H R 1 (0557
HAER 2015 F 4 AT A4 5eT Cinstitute for Communication Systems » £
BN T TS E) NERRA =R AR A TE SR .0 (5G Innovative
Centre - fiif# 5GIC) - HaHEfhEEAE B ( ERE AR B G M IS
r ) MU E G BRI EEAN 2 6,800 HERILEE N ERE S EREEEY (the
Higher Education Funding Council for England ) Frfg{it >~ 1,200 &3 - FErEFoLE]
GILRFEREHF R B e FRIH R G5 2014 4 6 H 27 HREEZ 5t
FrEAE A& Professor Rahim Tafazolli Japg&1EZ vl 17 14E

MHEA TR BRI 2 405 M S - BEBR S TH A EE S R A RS » HEEREE
THE(ERS E fyedi 55 =5 (Shelter Private Rent Watch, 2011) - {£BS KR RZESOR
75 (Windsor) » "SR EHER S —FAE (flat) > Hfk 920 58 (Ik
SRR S B 2 Bt & O 2 R = B /e < 1L (house ) Ei-FJE1LE (semi-
detached house)) ; FEEAFC{EIE T - BE B 1EE 1 BA K & E N BEEE e 87 5%
P52 199 JLgF (fik 2015/2016 BAFEERRE ) 1% » REALNER—FEUEZE
BEERAIGE 240 #5522 350.50 S5 AT - Bl > BIRBINFE 2EEREEEE
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F o~ T B RIS | ~ T SHEAR AR | T TR B B A - T
BB ZhHE e R ) 5 5 (M mETaE - W T EFEL R " EimERER
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EITBIEZE -

R R BEE WA RS R 18RI EBUT B S Al
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MRy 2012 SEIRBCHERS I o RAREATRE T T o BT AR R
€ (protocol ) 7 HHmHTFE » 4RETEE 215 Professor Paul Krause #1755 A K B8~
STEm1% 0 BGERR R T SR B 4 &7 T B S e L b o ey AR Y B I kB 2 P - B S

B5H] (healthcare telemonitoring ) FEZ R ARENL i S W4 (Internet of Things,
10T) HIRZCHERZ — 5 /2 > MAE B3 U] 22 32 48 F 5 Wi 288 TR 1ty A A AR B A
BrG o e Ham il o 2 BEITEAEE (smart mobile devices) KNP/ T i
SRECHITTIR (sensor) - 5 DUEEAE B BAS R G 2 B 5 e A BE B R e AR S - AH R
FFTRCR R I B A AT EE SN - FESE BA B e s SR i s > 2 (HE "
R A SR EREET Ry T DATT B 32 Ui 1 B A L AN S < B R e B A P
7% BE 0 2 48 2 B %8 ( Cost-effective Design of Real-time Home Healthcare

Telemonitoring based on Mobile Cloud Computing ) |

B= - KRR P - SR F S R AT
(=) WFEBE
1 BR%IIA

Ry NSRRI ST SR R 2 MR S 2E I > "SR HA (B T i
Fo &2 0 SRR 52 - B BE B R 0 B R B A SR )~ ACAR A [ 4 e R Sl B

(randomized controlled trial ) EFE B EEE(L (economic evaluation ) 7Y » DL K,



FRBA B AN 2 552 > BUANEFEZRET (sensor technology ) ~ I TENACHE ~ #
ro¢E ~ Pl ~ EmER ~ TEIEIER > BHSIIR B R s 2 B R R
i B B R B M 2458 Z BE THY AT BE © FE IS SR — TR T 0 —
JEREL T VR BTEARE BT (P ) AEBEROTEETE - AR T B
AR (FEfkesm ) By - REE B B A G < B o e B R B AR B (240
RASR S > 55— 5 "IN BLFE L T B E 5 E 0 DR DL web JE A2 =
(application) K REST (REpresentational State Transfer) fiEZz 2 = > /E&H
JF i 32 HU S it 2 A U RE RO R AR

T TR TR B A dr B (vital sign monitoring) ~ 274
Bl (safety monitor) ko EBhRUERELH] (movement pattern monitoring) ¢ =4H%
OLIRERTIRL.Z a8l (proof-of-concept) %47t » 2K ERERE FHTTEN B EECE Bh
O E BB 115 DL B BR AN A i PR B > F IR IRE - 0 18 B RS St Y
Z NS BT 2 AHR E RS - A a B S NTE B a RS - B8

PRI ZE RO R LB (ECG) -~ il ~ HUFRERE ~ LBkRE - IR
(Sp02)% » LB lALABRENMEH] (fall detection) FfyF2TjEE - JHENAIRREHIA
et (BURE) EARIFEIREEL (indoor real-time location tracking) If)
BE - SHEIE (PR ) R EGETEE  F2ERA T ERI T (iPhone 5) -
Arduino AIFE (LIRS 2 BB R EOHI TR B B E B2 {24 (Bluetooth Low
Energy, BLE) RCHITH: -

H7A B EE  RARE R B— 247 - BB EE IR RSB[R 0k
BORKBEAE (BURE) BRI B S IR - DEUSIHT R
— BT Y B E R A m] A W R R B (R I A T R EE B R M -
HEEFR L - e (simulation) REARCAR « STHFREIRD ~ AT EHRER(EIEE KA
S BrERIMES FEE: B AR A EE Y BT H - "B Java i
B = 0 RS (F1545E  (Discrete-Event Simulation, DES) #E&: » 2 T Wil

RS (simulation environments ) °



EAHIERERTY . FE A EEESIEEE - B4 10 BRERIBMHREE - I
Bt > Ry EE4H (control group) #141h A4H Cintervention group ) » [FJHH25 8 i i
ZHERER (HER T 115 R A - BEEAZ SR EEH 2 HE A G SE)
(activities of daily living) » CIFEIESR ~ FEPK - BURE - BRE] - RHEGERSE

RENED) - BZEH A BEZRTH - AN (BIOsE ) SEHEITE » DUk
R B R AR P A B R R SR E I (Al 2 2 AR & - gk
EAIEE (fall detection alert) ERE fe = NEIIFBIREE M &N > MRS FHHIES I
MR AR B RE I R SRERS - =2%F -~ BE) ZERBE -
REAN e A P B R EHIAG 2 T AHRHEEE A& (professionals) ~ BZ R0
ZEAESE A A (tele-consultants ) S B o e iRgi 7 (carers) %5 40{a#EHER
P GETHEY - GG A B EREN N & BT E - R EgE
AR ~ B A IR A s I A\ SIS S o DUR R LT 7 A AE R < AR R & R
RSB fEk e 2 TEA#EE -

b

THARBEERE » TREREIE G E RS EES R (scenario) - FiRIE
f R R s web JEFIRZ B B (E ik o8 ~ B IR T R - BAEEmEE
FEHEIEAERE - AR S5 — SH BRI A A 2E 2 [l lees LIF &k - EhRRETT/KF
f#E7e (scale-out) BO/KP4E (scale-in) » DLE B hnsE b ¥ E ~ TAEEIAR 25
B o REEESE R EBNEE - AHFER A E H AT R ERE A REE (public
cloud) RF5HRHEZFTEHE B A Gr 2 i E i fEtkas (virtual machine, VM) %
U R Ry A B 2 R A R B R o 3 4 8 K RAE 43 A ( performance
benchmarking ) » &5t S 1E = H[EIHEY ~ Tl S es LPUTRGE ST TR 2 07
7\ 0 BUSRZ M Bt 2 T E e o MBI B AR R AL E 2 i B es b A
2 web JEFIREEfEMRES . MySQL &Rt Ekast - RAHET R EEL - o
AR FT IS 2 BB AT BUs e — 0 TR R AN 7 = S50 (m] AR e A e A © JEA)

tOARHTZERTER E 2 T i SR R RS AL By Amazon FTEE (.2 £2.micro



Rt Bl E 2 2 08eE S nT R e o SRR b tes 2 (8 A - AHEFEIR
BT —E AT R AR A 2 24 B B R ERE (forward-looking
unused capacity-based auto-scaling algorithm, FLUCAS ) ; (Liang, 2016 ) » {{c#5 =l
{ElMas AT SR N 0 32 S R i o 2 (5 P 5 = - ERE IS sk D 3 U =]
s E o HEFIFEEE -

Bif% > AWFCE B AR R A (cost-effectiveness analysis ) S ELE 7347
(sensitivity analysis) » Bt ¥4 12 P S B 2450 > B R S A R H B Bk (5
(R~ 2 N BIRS Bh AR E 1 Za 4 2 THRE BLARE ETTELER A » IR BHEIAL b 2 FHRA S8
HEEFTRE > DS RIFSTFTHE R 4 2 AR ~ B3 ~ ol M (usability) R o]
#EetE (scalability) SE%E3% -

2. HIREAT

AIEIFTHE Ml SR i 2 e 36— IR BRI 2 5T ~ St - B AU 2SR

—AH E i R R 2 A - SOEMHR S BT 2 BREEE BN E

M HE S - SN ERAS T B 5 S P A S% FEe i St - AR 5 R DA 5 i 228
R R

2-1. BfroepE YR

—fRiiE > "B ) BT B ) WIERREURERE - 419 - i

Bk ~ e BEYE - HEEZ M| o Elderly Accommodation Counsel (2003) 2445
o SR T (SR O A AR ) VR E S ERTEE (Smart Home Project ) »
B TEE R ERA T —(EE RSN E R TAEE R 0 I e

BoiE e~ B P R BEEUAY(EFT - (A dwelling incorporating a communications
network that connects the key electrical appliances and services, and allows them to be

remotely controlled, monitored or accessed.) |

B RENZRLZSEA TeE - EMeFRENOSENMgHed - L2 HED)


http://www.eac.org.uk/

FrEfha UG R E SIS SEE - B LIRS H BSR4 KR AR A
B - PR E R AR U EEF (Open Service Gateway Initiative,
OSGi) A ~ Konnex fip&rtgjt 1999 FELIT » 73 AIEC T HEBD B 52 R IS i
EEE BB URAE - DU R ESUR YIS E RS 500 B A TnaEEs
5654 ( Digital Living Network Alliance, DLNA ) HI[EZT7 52 2003 4F » B A AE 215
e AL B H# (interoperability ) Kz 73 (interworking ) - 24 » 125657
TR EUE &R - IESE R R BT ARy - WAE B R E IR T 5 B
o b BRI B AR 5 22K » Gaddam, Mukhopadhyay & Sen Gupta
(2011) 527 RS TR (& FTfe th 2 B R BE S 9020 R B i AR
iR & BCRT AR B I I - B IR T S B A — RHkEL MU R
PEZEA

MRS B TR T B S e I e e A A R A B B R BRI B
SRERE . b o MRS E R SR ST I i — B b e R T 2% (total solution )
Ry R R BTN E BLURHI TR & 2SR - R B Ze AR B e T 42K
PR REAYIE  HEEEYIRAERTHELE - BATC A YA n 4 K
MR R E I R E 2 2 - BIREER &S (ITU, 2005) EEYBE R " /iR A
B R ) ) 2 TR — R A S ARG - AR BRI S R RE Y U7 U A T 5L YY)
ff (a new form of communication between people and things, and between things

themselves, which “connects the world’s objects in both a sensory and an intelligent

manner. ) | °

T8 2 23 SR Wit 4 RE BRIl B 17 B R A R s B SR i e B Ay DR S fee - IR

0N =BV GRS AR AR SR RE AR A R an U O - T Y 4
REEHARE  ESZEBWHIBENG Y  BEEEEHSE ITU-T
Y.2060 #iHE (2012) E—BRVIBREERR " —ESZRFE by SRR
ey HABE AR A G b o] ER E i b BRI (ERSEE
B AHME > (AR SR TS S5 A AE (a global infrastructure for the information

-



society, enabling advanced services by interconnecting (physical and virtual) things
based on existing and evolving interoperable information and communication
technologies. ) |« Jtt4h » ITU (2011) #7485 R /<@ (roadmap) PEXL T ITU £
HoAth BPRAH ST P A AR AT RV L [E 77375 ®) (Joint Coordination Activity on
Internet of Things ) » JE%I T £ +5 & 7 R £ BURI4E & (ubiquitous sensor network,
USN ) - SESRES AR 2248 (RFID) ~ 3SR Es maH (M2M) ~ Has 25 a2 3
( machine oriented communications, MOC ) ~ @ 4: iR #5 (location based services,
LBS) ~ EUHICI4H < #F Rk % (sensor web enablement, SWE ) ~ SRR JBlHI 48 S
(wireless sensor network ) ~ EELECHIAEEE (wide area sensor network, WASN ) ZJE
PRI BRI E TS T - REREAVII 48 e — (e & H B s Ay FE RIS - I SZ
TREEEEEAEIN 7T - McCullagh and Augusto (2011) #FEfEd: - VIl EEHPT
FRHIMHBERT > B R —(ERE R L G R 2 HYFERG A T

FEREEABIRGHITT A3 | > ZigBee Kz BZSF (Bluetooth) $HEMIEIZ A -
ZigBee 7 2002 4t o (4L E IEEES02.15.4 FI5E - » A FEAN LAEREIE - 2%
g MIERE - Baes IR Em R REE ) [REEIEE 2.4 GHz JHES - (HFEE
HE K HAMEF 2B DAY MNICE sub-1 GHz #HEE (FIA1ZEE]FEAC 915 MHz -
B 868 MHz ~ HZK 920 MHz) » Hz= puimafaiELy 70 AR (=514 400 AR -
AIA RS I E R - S/ N HAEE R E A HENE1E (self-healing) T
RE - BUEIIERERR (AIRE R ER% ) B —IoRi A2 2% ZigBee 48t 2 7E
17 HH&EEIAEE (network topology ) FAHCAFEME » AI{REFZEPR—¥— (pair) »
AR ~ HgiRk (mesh) Biadetst (cluster tree) SEAREDT ARG - RBUIRBEHF
{rfE - ZigBee EfEE R 2, ZigBee Health Care (2009) > HfF4 Continua (2015)
By A g ET R ( interoperability Design Guidelines ) DA Kz IEEE 11073 (2015) #&
HHARE (device specialization profiles) » DUFE (B 5 IR B peie B Bl 2cih
AN SEATE -

Bluetooth FEAEHEL Y 1994 4 » [EIERE(ERY 2.4 GHz SHEL - {HiEaELY 100 2
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R EEHpHEEM (Frequency Hopping Spread Spectrum, FHSS) F7ify » #5 5
AR THE > (BEEZEH R EIEIRE (W=EN) & > AlEg ZigBee AR
HYE#75[EAH (Direct Sequence Spread Spectrum, DSSS) i #2 =AY
g °

{EIHFEEE S (Bluetooth Low Energy, BLE Y f# Bluetooth Smart) Ffiig#fH 7>
2010 4% - {HimEEELY 10 AR AIR—H B JPHEEIEEE - #EBL ZigBee A%
B2 e BRDIFEEE S Y BB - TREEBR TAIR A 250 - N B4
FEHIIRE » NEE AR — R ES R H S R > 2 2014 FRERE T 2T
THTTE RSO B A R - SURITRE S BRIRER - fENESS A (T
ZRIps 2012 FHfEH T1 SensorTag - g% Apple it 2013 SR #EH iBeacon » R4k
& 6 [EAERVRCHTH: - ffEInE#es - JREST - REEETE - R A3 i e
WHEERAEN  —EHEREESETHER A ZIEAERXZERENF

(development kits) 5 1 H Al > && BLE Reffn 2 B9 est7 > FIFFF & Continua %8
sxaT#E R K IEEE 11073 f{& A &% & RZE A4 (Personal Health Data family of

standards ) » FANAL T M IEEETEE - JRE @&t -

PR AT Y RS 4R 0 BN ES AR IhREEE FRUITAY T1 CC2541
SensorTag A RIfEHZ EFRAEEEN - FFH A A S ST E T i
g~ G S-SR > ZRERM TI SensorTag 1F Ryad ek Bl (=M &2 = A
RIS EIREE (i DhRE ~ EERCHITTHR © 78 BLE RRAERMERTIE (IP) EHLTIAE -
e R E AR B 5 EL A S 1P % BLE BRI T E TR R s E 3 -
LS (EZE A N BLE master 1l 2 25 B/ TEHAE B AN AT 177 S A2 R, -

2-2. BinERNRLER

Ll E R RSB FLACER > ELRRDTERIARY 2 AR K EE SR 8% Jgg - Horp
EEFE(E (virtualization ) REATHYRGHE S8k~ (load balancing) ~ Z:&AHE H B

¢ (auto scaling) MIAEMVREEIER > SEATAIN S » " AR REEHERE RS

11



DI R AR - iz LS 2 Bl B Rl A58 g 2 BT S B B 3R 2 A AT By =K
T EET

o EHHE : (RIEMHG MBI —IHETE &R (computing resource ) - FII4l
CPU -~ ZUIEHAG ~ (A - BELAZ E BN It BRIV A RE B B P iE H
FR - SRR B LY SRR AR - BlinemE &b (full virtualization )
s#h oy R (L (partial virtualization ) > 1] hypervisor Sif i St e s 2

(virtual machine manager, VMM ) FIlig&—{l#E BRANAVERES > FHLLARIASRE
BHEHVERERE - — M rllE sy RRdAH © 55—3H (Type 1) hypervisor U Ry #RA%
(bare metal ) hypervisor » W] ELHEAE B EARAVEEAG LT - — SRS (E1FSE
FHAILAER (process) HYRIRRAE hypervisor AT - BEEFENS @ &
(R T o I TESE 2 D P Ry — BB Rr R Es - PRATIEESE hypervisor HY{&
Tt B i PBE AR 2 I L RE LR > FL A SR — 8 hypervisor 5 Xen ~ Microsoft
Hyper-V K Oracle VM Server host machine 2 ; 5 — %8 (type 2) hypervisor &

i fyarg 2 (hosted) hypervisor » HIIE DU IR FUHVRIRE(EIF SR &R TH T T

HHIEBEIESE A& (host operating system ) J7RE{F HUERHERERS - 1T — (1

S MESE AT (guest operating system ) HIIE hypervisor FHA{T » BURE fE

T2 REFE BEr 7= » VMWare Workstation 52 Oracle VM Virtualbox ¥ J& H 45 -

—

R LS — S i R E RS DI R AL A (S g
HY 3 = RE #E 5T B & R M (resources pooling ) HYME &G LA E I - Hl40
Amazon 58 M:51E2E (Elastic Compute Cloud, EC2) &, Rackspace Cloud #

HiES g2 2B 4F Xen hypervisors | -

o HEHE  EI5RK LIERHE I E S (EFEIHAETRE (node) HY—TETRE » LA
SHER  ZNERELRS TIFRAE - EEFRERVETR ] LUZ— B AR -
— DR et Es ~ —EPREER e —(EE AR E RS (instance ) ST EIREE
Benatallah (2011 ) K¢ &5 8k~ 7 & 53 /7 55 Ui 28 35 fle %5 12 Ot & Jg ¢ ( cloud
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provider level ) fZEimiEE A =4k (cloud client level) ; FLATHEN S - ik
KA &y e B i R B E R P HE T EERNER - B
‘HEMmE > AT EREE M~ EMEZN (cloud client’s application)
HYRE St R R S % 5 e AR P THIE & 225K (user requests ) -

TEERZRERIAR 7% (infrastructure as a service, 1aaS) FYERSEES | o 4]
1 Amazon EC2 » £RA [EIZE(EIRHIAY S 8-V AR - BIAn A Ay BT B
('geographical proximity ) B¢ i 7l (Round-robin) SEAERN - (5 S miE H
HFE BRI CREEA - WAETIRER A 20t - (BRLEH P i REZEE AE
ARy SRR - MEs e BT AYTHRE 2 BB E s BREERIEEED
STRFPINE  BRiE G B ERE - AAMEF SR (platform as a
service, PaaS) =& | » {54 Google App Engine k. Microsoft Azure » &= AT
A5 — Mt 1 B b oV & B R O R BT - B I s R PR 2 A Y
(transparent) » {EREE M S R ERS Nim PR A 8P T - (HERBERIZ 6= 2E
{E_LHy5EM: -

2R (scaling) @ %F5 R4 RIE TAF &38RI B AR A4
DAHERF PR TAFRE B S e - — RIS » R A W E 7=
RN E KK TTE » AIBE R A I R EnRi b - i bret 5 &R
B4l CPU ~ SUIEAGEUEEFAS & 1B A NSRS BR 4 RV ERRL - 1EZEFTTE
HIERRE - A DUE— BB Bttes sl —(EE A EER - HEIREAERNS
OB EEE - ICEE - B S ERTE RN IR > BT
5] — [ FIRE =AY P A R et as <~ CPU i I 2 SR e S E T - BIBHAG
BUT/KEEREE > DR B A (E 5 &8s - I B m E E A R 2R &S
(rapid elasticity ) R{{EFHZE{% (pay-per-use) HYRzmtiA AL o

FEABEAURBEIIRBHYE P& £ > f140 Amazon EC2 > Z &S H BEH%E
FOR b A P B iR ie ft - 10 st P BT e A s Ry 2EA] > f)

13



2-3.

ATy —SHFE IR OE > DURCHE SSRGS e BB BB R EN(E - 3P
GEIRBENS > Bl GAE » 2 5 BR R i ik & LB EIERT S
AT ERAE - — RS > EimH IS EREHRE - #ERDEF
GEIAREE > 40 Microsoft Azure > 3 7eaTHIF BT ER K EBILIIAE - 1
LA S —E - B A FEAVAR B AR A A S DR (B RS -
SUR E i P ARSI R FEE R MR ARGRE B SR B I ERGTE
B > WAEIE Z A KB B 'R RASCHR R A =1 E
PEESRESH] » AL HIHEY FLUCAS JEEE » HEARESKRTE 2-9 i
TR ©

Perry and Hendrick (2012) (IDCWt7e#es ) $THSREIRIEAT Ay — (& NE T

BFERUR - RFEEHAGRIE B ESUR PR A Amazon HYBEMEEZRIBEIARES S - HEHIRY

4

R BLFE -

HEHAEEL (ROI) & 626%
FIRIERIG ] (downtime) : Rk 72%
EeEH P94 2= 77 (productivity ) © 411 52%

FERAREGE 2 EAR K =EY Y (capital & operational expenditure ) : JJ,
/1> US$276,000

i SRR P al A SR A A R e P A R B AN 2 R R

> [fiiffk Microsoft (2010) - i FHVALE % - SHH B AREE = (ki

B -

HEIENRAETZ (supply-side savings) @ /N E ARG AEE R &R L4808
R > (HEHAETE - AT ~ FRBREES R B i e ARG DU %

T oKmH % (demand-side aggregation) : ZZ#EEHEL - EGET EEIHGH

14



ZHPATERIA - EEERAEARES - PR -

® FHFRIYRER (multi-tenancy efficiency ) : FEi#EF 5 TF2 (reengineering ) » {5
e AR A S LB EEZE (on-premises) TEERHY—RA A -
SR O R DA A 3 Wi 1 5 (BRI 5 2 A1 (5 = U AR A A S 4 2 - ]
TEEZERE -

2 BARE RS 2 5 - WA RE RS Al DU R L Z OB
N 5 152 2 TR M) S U R 5 S S RE (R Y R B B B B > WG DASE BRI R P- T &
ZSFIE E EhA R - A A E R R

2-4. EhmBERZREEGETE

W2 = i Y H #m i 5 o ATl B e R SR AR ST TR A I 52 B = FE S A -
FRL E A ER RS IR e (B R - SR R B R NS AR R E S
Pranggono, Alboaneen, and Tianfield (2015) 1 18 TEE i Bifsifst T H 4Rk =4 ¢

® CloudSim ( Buyya, Ranjan and Calheiros, 2009 ) Ed H £77 4 ik : f 40

CloudAnalyst ~ CDOSim ~ EMUSIM, NetworkCloudSim &z TeachCloud ;

e &R H.y (datacenter ) #E#EE - 541 DCSim ~ GDCSim ~ GreenCloud -
iCanClouod -~ MDCSim f; SPECI ;

® H{f : f5l41 GSSIM - Open Cirrus ~ Open Cloud Testbed - PerfCould -
GroupSim fz SimGrid -

br_bal 2 e T 2SN - FALIThRE < #ike s CloudReports ~ RealCloudSim »
CloudAnalyst, CloudSimEx ( Grozev and Buyya, 2013 ) - DynamicCloudSim J%
SimWare - [fijfR SimWare I S (xS 0L 0 HY BETR (5 ISR - HERig f
CloudSim Fy£TAERR » DA EZALGE /A - BE R &R S0EE S i
A (I0) E#FIFEEELAE

RGBT ELES s % o rEERR] CloudSim 2 CloudSimEx sk # [ A

15



JT Pt 7 2 PR A Y RORI S E € - CloudSim 2 by &8 f AN K22 ((University of
Melbourne) LA Java f2=UEE = FBd & HAK Z H-5EE) (event-driven) #HSEN: - ¥f
PEER VB PEY&EA M - FlanEkide - BT (hosts) ~ EHHAS - T
fEgd#; (cloudlets) REMH2EM5 % (event handling engine) 5 » 73 A4 b2
Java #H731 (class) ZRANAEETE - H AR HE o] S EEAE > S SR © H R
B RS R EH CPU ERRE) (FPEEHES - MIPS) - WEESE (B8
fiz7C4H » Mbytes) ~ $ESAHT (FVEEALIT » Mbps) ZFAMPAES 5 1M cloudlet
IR EE S E W B SR g THS FT R AR 2 ST RER - B5E CPU 1558 - (5
LA R RS o WNBUET BN ES AR S - EBY CloudSim FiTE #
Bz R - BCb 4R (extends ) 7 2088 78 2 & c B A B il 2 E 78 R Ho ek =0
(methods) 752X - AT ANt A STIEEHE R RAs HERR 5 14 - PRI EEA CloudSim
AT E N EE T - AR B 0 i -

CloudSimEx ( Grozev and Buyya, 2013 ) & CloudSim HY#E Rk @ W& {4 H[E
—WHFEE XA S ¢ CloudSimEx 2 HAYZE S #% =&KX (three-tier) web JEfFEZ
AR > il S5 R ThRE BRI B4 A 2 (RS TAF &3k (web user
session workload ) ~ EX 240K IIAE (logging utilities) ~ HAEE 1/O {EEEE - Wi
/0 {EE & s - Hr > E&EA 2 [mlkEs TIF & & O o B M AR = e A 2

(web application server) T{E&# K EREEkes (database server) T{E&EH
—F#57RIEA asCloudlet jz dbCloudlet 53 5 554k » BEE 1O (EEE B TIF A
AU B2 /O {ES (MIOPS) "R =

25 EEESEZR (multi-tier) FEFIRER 2R

A FEATie ) Z B R A PR B e Bl 2 e 20 - SRR RO CAA5EH

i 0 RS o AR /O 1RE R B BLEE AHE LIS /O fEZEIE (IOPS) ARFTREATERE » #

AHFEIIER 10PS AR 1O FE A B Ei/FEAH -
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fERE 1 f54H (user agent module ) ~ A FsfEEE4H (service gateway module ¢ f#
cloud broker module ) & falfkzstE4H ( App&DB module) - Hrb > AR E K (Al
A (R E A AR R IR BN & _HEME - ISR EImERE 2R » W 4EE

BB s T R

0nd Ty

User Agents — / Patients, Carers and

. Professionals
Web Clients

laa$S Cloud Platform

Cloud Broker/
Global Load

Balancer & Scaler

Region 1 Region n

77 T X
Regional Load Regional Load
Balancer & Scaler Balancer & Scaler

(7 ) 7 A
 Web/App | ; Web/App | i
i Server i[*°|: Server i !
1
]

( N (7 2
Web/App | i Web/App |
i Server i[*°|: Server i
\__VM ) \___VM )

LYY . gt e e e e e e e LA I I SO S & e e e e e e e
e | | S et
i N N e N 2
i || Database | | Database || ! | | Database | { Database |
! | Replica ifss| Master |1 i | Replica [|see | Replica |
i \UNijbE~ ) |\ Vinifbe ) ! i \_ViMijbE" ) |\ VMi/bB )
N, / ’

..............................................

Auto Scaling Groups Auto Scaling Groups

B - BmSERERENZ R ERESE (FR2IE © Liang, 2016)

B 70 7 B U 2% g R e AR 2 AR S B - (8] 05 PR s B 4 B P P U
(web clients ) jufr&s A& Y A o4 ke &% (st & (end-users ) » ELFEJR &
RS R B A A 0 % E Ay AR AR R R R 5 F & (laaS Cloud
Platform ) » N[5 A & #-F e XA B BERReie =X DU EHIEREA R
B EE RS - =99 (cloud broker) /435 (global) S&#k Ve =R A FEAE e
BRI E A AL EARFTRIA 1Y s B R B T e 28 2 A s
BRI RHE A ATE R TAERE K (requests) » S3FCZEA[EI#EEE I (regions) HY
STEERETIT » RTINS 4] 5 Amazon Route 53 B R E %
SR B R DAE o B RE A TR AN Fy RIS - HmT (5 FH & pE R vl BB IS
Fl 2 HERE AL R BRI 4 (AR SR B - MEEE s AR - R TIERR R I
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F B B im A B e (3 i E A R sk (a2 o M ARIR 25 5l i i A5 12
AR E AR o — (st B s s A —EE R L > Al RELN Amazon HYE
R B R (EE R T BRI JTE: (availability zones ) ©

FERREIEME (regional ) Sd-PETEZCBEE B SRR > RIS SRR E]
ZE TR i et E 2 IR E ke (ESees BT ) @ AE
[F]— AR EEEE4H (auto scaling group) 1A » {f{alfikeas 1 & o R AR AT A AT 5l
RES IR D ElRas B g - MEFIRE AU E ks Z S s il P ~ AR e M B A
RE > AR IERLEE (failover) ThAE - (R AE A GRSk P BIOES R dek ] 2 A [ e R 25
i ERE AR E AR - SN ERE RS TN - R A
WRE o DA R R o R A R & R B #E 55 ( database replication ) ~ %% £

(clustering ) ~ zR%EF# %1 (redundant array of independent disks, RAID ) 257k
Rk o SRR A el a5 R B R (R e (R 0 B A [EI R R R R Al

2-6. {Alfk=¥1T R (Behaviour) KRBT HEEREEIBER

Fo B RS e AR = R EIR 281 T 355K T (request-execution ) | 1T
Fo > PRSI JHpR P W TH B R T B FRRI R R R KR A R
a8 L B EIRE - Fikes L /ERES R FR AR, (overload) [0 - A G ER -
B2 e )5 T (process-based ) 1Y Apache 45 fa]fk a5 A [F]—HF ] AT BT THY
TP R R G R i B B R AR K EE (number of requests) [RAf] (FHEZE Ry 256)
LA T 4& 77 2UENE (thread-based ) (Y MySQL Efh e (el A &3 FIl A [5]— R fidd =] 6h
TTHYSA T 48 B PR s ] R B Y B R R 45 88 (number of connections ) Rl
(THEAE Ry 150) - M FHIpe R E A8 2 F55K (over-capacity requests) EJi
SR (waiting queue ) » BRFTHE ZETRER 12 Fr s T4E DRI 2R -
TET - B [F— R T KRATS |32 1 FAR =G R 28 T 0F sl R B (E R
w8 TAEE# 9T MEINEAEIE » B0 E Jaqoh & 7 — I da it 8 e E
anlF o fE AR A (E R S IR L e SR B TR R 1R 0 & ) B e A s R L A
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(4t ~ AR ~ E8E) > WERATHEMEER - AR s B A E X
B A R BRI B e > LRI TF Qe TEEZ[E -

&l N2 LL CloudSimEx 7 Tk el ik a5 AR Ak S i s 2 ST TR - 40iEl
AN@FTR > E R (A TR RORE B E AR A BCE R E R s 2 SRR
5 > FTA fR K IR S AR ST+ M CloudSimEx HYSGE LIS RHT B
B 8 RS B (RS TRV - 1SR E (R — e[ Z i & f KR AR e AR
ABE R ER S 2 SR B B - Bl A (Eikas il e B - LI PT AR oK
RIS IS KT > AN b)FTR

Requests £ Max. Capacity Requests > Max. Capacity

.l"l s 1

All Requests Successfully All Requests Failed and
Executed/Responded Server Became Unavailable

(a) Normal Case (b) Server Overloaded

&S ~ PA CloudSimEx #f TR Ak B~ aE (ERPRIE : Liang, 2016)

Tl AR5 > E s s AE T E VSN > "(F CloudSimEx (Y424 -
TOA T E#E B S BRI - B > sRERHE [E]— 0 ] 2 {8 & 7R oK
JiE FAZE BB E (EI R se e R & 2 i s R » AR R R & Al IR VAT T 5 G
S TR T ARG - 2R E BN - user session 4R 5 TGS TEMH
HEITIELE - A 2 RIS EFERE & RuntimeCloudSim -
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Concurrent Requests > Max. Capacity

B

"""""" Execution Processes/Threads

Waltmg Queue
App/DB Server

AR

All Requests Successfully Executed (Over-capacity
Requests first queued and then re-dispatched)

[+ ~ ABF5E RuntimeCloudSim HREFFARI th 7 g/ Be ke FRHTF IR (FRIRIE © Liang,

2016)
CREATE_AND_ Submitted PAUSE / [resources_ Queued
o— fUB::'"T;) —> not_available]
o = time();
t=t=-1; /
[resources_available] / SYNCHRONISE_AND_RESUME / [resources_available &&
t.= time(); - sibling_cloudlet_ready_to_be_resumed_or_completed] /
¢ t= time();
In Execution [VM_failed | | required_ Failed
data_not_found] / —>
t.= time();
PROCESSING_UPDATE /
[VM_OK && required_data_found]
[not_completed] X Succeeded
| [completed] / 3
N/ t.= time();

[BI/\ ~ A FEEEER T EREs T TIAE R B IRARE (FRIAIE ¢ Liang, 2016)

& TIEREEAT T (submitted ) {alfiizs

Wik )\ RF&E (state diagram) Ffi7R
Z TAFas I B AERH T (queued ) » JFHHF

% - AfEfkes B EEA R IR -
{TEED > R R ERERL > % ITE

e AR 2 s et (] i s P R

EHE ISR IR{E (resumed ) » 74 ABTTHRRE (in execution) -
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2-7.  [EHERES BRI

SR TR R SR s R e RS V- 2 AR L BT - HARLL CPU ZE
FAETT ~ BUIBAG R E - WAER 1/O A& MR v 2 BeRa ] & i 230 T Elmfe 5 2 (5
& AT A FIRIESE R R > B FEIRYE B e A A FHER
RETT ~ TAFRBET By > RIS —&R L WAV R R R eSS - N g P AE
R LA B TR S 2 = R G R Bl e Bhe it as = 2R A [RIHY T AEE
1Th  H R — e eas - TR REAEA [RIRF ] E PR BRAR R RE A2 5 » 2l > A1
o] - AR it a8 AR A DU A B R B R Bl RS V& SUEHE KR
FIPREK -

RO A A D AR EIIR S ~ Eimik SRt » R0 &8 ER
RuntimeCloudSim R R F1RE #Efkas 2 CPU HEERES) - SCEHEEE - WEHE 1/0
EERE MR SFHEBEIEE  BERE 2 AR EM T HR KRS
Amazon 7 EEAFERIAR G R S BHTHY - 17275 Ipbal, Dailey and Carrera (2014 )
HFZEEE3E - Amazon EC2 “micro” instances FH#“small” & “medium” instances > {5
BIEEZ ASIAEEE - TR Ll EC2 “t2.micro” instances {F Fyfir fetdas 2 IR HEHT SR

Zo— B Amazon £ 7E 2 ’t2.micro” instance %5 &t (performance attributes ) °

Baseline CPU Memory EBS Networking
vePU Performance (Gbytes) Performance Performance
Y (10PS)
1 10% 1 24 ~ 3,000 (EeEE

Z— > Amazon EC2 ”t2.micro” instance 73X EEEY: (BRIZKIR : Amazon, 2015)

RyE— VAR EC2 t2.micro instance 7 3AE » AHITEIERE) 3 (LR
instances (#5Z74E Ubuntu 14.04.1 {EE 445 ) » WWINHE ERR B T<7zip”, “fio”, and
“iperf” T RE I LB - DIHUSZ AR Btk o5 2 P H9%08E  BIEAE B~ NRRFEL
BT 80 I “Tzip” iEFTIEZE R4 S ftBR4E (FEZE R/ N 4~32 Mbytes) » DIKAS CPU &F
FRETT BT o EIRGERS =€ 24 Gbytes Bk} - LOKRET /0 fESEEE § DI
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AT iperf HE{ TRIERL AR 2% 40 IKips Amazon A [F] ] e #BE i 2 I Bk
{835 S AR [E) o] A oyl P R B e ] 2 Bt X - DU RHERAE S - R
M IESEE ST (ESR PTG 2 e e 5 e B
Mean Standard deviation Lowest Bound
CPU (MIPS) 3,350 25 3,100
Memory (Gbytes) 1 n/a n/a
Storage 1/0 (IOPS) 4,960 220 4,700
Network Bandwidth (Mbps) 135 10 60
Startup Time (seconds) 100 10 80

R ERREETERATRRG L R BHSERERdR (FRIZKIR « Liang, 2016)

2-8. B TFREZEEHEIIEE

BOR B RBFZEERELEL CloudSimEx AH [EIHIMER - 585 DAE FI & 48R
(user session) FEA: 7 falfe s TAFE#REHEHTEAY - AHEI AR EEE & 2 B—F/F
3K (single request) - & S REA UG HL B 1 SR L2 g RS TE AR A TEAH -
AiIE e E — R — IR Ny — B BRI AL 2 F ke TIE&
& o M BB B4 T T — (@B ERT (RMRH N —(EF KA1 §F—E
E F & % E i [ (think time ) o % 7Y 4077 /& user session & B I ¥f JiE
RuntimeCloudSim Z8## 4 #yfE R Ak e TIF&Ek (Bl asCloudlet) k&= (]
Ares TOE&# (R dbCloudlet) » DIA R fE e L& tH 52 2% Jg it e FIi2 X 2 T
TEEE RIS BhRE T IF S s s A i 2 SR -

Fofige ) Bl - ARHSEHER] t2.micro instances B Eh =H0RE httkes (£RA
Ubuntu 14.04.1 fESEZ4R) » 73 BIfE R VML ~ VM2 Kz VM3 » i HRZU0E L~ 284 -
PUETEHEDHIE - VM1 Z2E45T RUBIS Client (OW2 Consortium, 2015) » DLE4
100 % 5,000 firtEifE = (client) BB 4EuhFTE £~ TIEEH, - VM2 24

Apache 2.4.7 ~ PHP5 5.5.9 k& RUBIS HE fEfIEZ > DIBEEHE 4a00 2 e FfE 3 {q]
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fkes > VM3 RI[Z245 MySQL 5.5.43 EifHeE {E] i 258KAS » W17 5,000 4 RE #6587 H
PR 32,667 FHEYIM: o = RAMFRETEECHEL - 1Y VM2 FrEdgt s CPU ~ &0
1EEE K 110 &5 (F|F sar’ ~ ‘iostat’ ~ ‘ps’ % ‘top’Ff5 <

VM Specifications:

- CPU: 1 vCPU
- Memory: 1 Gbyte

RUBIS Client
Load Generator

- Instance: Amazon EC2 t2.micro
with Ubuntu 14.04.1 LTS

- Storage: EBS general purpose (SSD)
with a size of 7.8 Gbyte

Apache2 & PHP

——~N  Web Server +
RUBIS Bidding

Application

MysQL
Database Server

B~ TAFRECHEAEE (FRPIR © Liang, 2016)

No. of Clients 100 100 500 500 1,000 1,000 2,000 2,000 3,000 3,000
No. of Requests 9,077 9,781 99,118 96,677 | 155,631 | 154,450 | 249,352 | 248,383 | 336,011 | 348,547
Total CPU
298.40 | 356.42 | 2,600.45 |2,535.87 | 3,680.09 | 3,817.42 | 59834 |5,826.73 | 7,655.40 | 7,965.10
Usage (%)
Max. CPU
20.39 23.23 79.00 90.00 97.03 94.94 93.00 97.00 96.04 94.05
Usage per sec.(%)
Max. Memory
43.77 44.87 62.1 66.67 72.02 79.13 86.71 94.06 94.02 93.98
Usage per sec.(%)
Total Memory
. 15,450.02 |15,460.52 |38,357.54 |37,789.05 |39,396.81 |39,450.90 |41,974.29 | 40,870.64 | 41,837.69 |42,959.42
Commit (%)
Max. Memory
. 31.87 30.69 249.93 249.94 | 250.01 250.19 | 249.98 | 250.25 | 249.98 | 250.19
Commit per sec.(%0)
Total Reads and
. 509.69 | 472.26 908.49 850.15 | 1,088.07 | 1,083.84 | 1,406.45 | 1,537.71 | 1,816.74 | 1,946.88
Writes (1/0O)
Max. Reads and
16.00 13.86 195.96 190.82 147.47 222.12 160.61 15152 | 246.00 189.90

Writes (1/O) per sec.

FT= BEABT VM2 Z CPU ~

sLIERB R 1/0 GEEiR (BRIZA - Liang, 2016)

BT - ARTFLAEENE 7K (per request) FrEEd: 2 fEAEA(EkEST
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M TEREERNRN -

Mean Standard deviation

Avg. CPU Load

per Request 0.74 0.087

(Million Instructions)
Memory Usage by

Apache Root Process 15.25 Na
(Mbytes)
Avg. Memory Usage 8 Na
per Request (Mbytes)
Avg. 1/0 Operations 0.0021 (not to be 0.0028 (not to be
per Request used in simulations) used in simulations)

R~ ERAERREEZ EREERS B TEREMEE (EREIR © Liang, 2016)

TR TEEDIEE - 7 VM3 Fit#t 2 CPU - :LiEfE K 1/0 &
(A *sar” ~ “iostat’ F5< ). MySQL ERIEHY ‘general log’ 815 ) » S53R/N AR A
bFE(hEINE—FEK (per request) FrzEd: 2 fEFHRE A (Al es o TIF & aBE -

No. of Clients 100 500 1,000 2,000 3,000
No. of Requests 8,826 48,375 94,936 164,001 234,809
Total CPU

797.45 1,268.87 1,745.82 2,538.89 3,366.33
Usage (%0)

Max. CPU Usage

11.22 22.43 21.21 22.33 20.4
per Sec. (%)
Max. Memory 39.09 41.93 4158 41.93 41.93
Commit per sec. (%)
Min. Memory 38.7 38.36 38.81 38.36 38.36

Commit per sec. (%)
Total Reads and Writes
(1/0)

Max. Reads and Writes

1,318.49 4,875.19 6,755.28 11,456.82 15,189.1

(1/0) per Sec. 45.92 116.31 133.33 136 176.04
Total DB Operations 15,583 86,275 168,766 290,510 416,345
Total DB Connections 17 151 150 156 155

Max. Concurrent 17 150 150 150 150

DB Connections

FTH ~ BEABT VM3 Z CPU ~ SRR X 110 &###R (FRIZI : Liang, 2016)
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Mean Standard deviation

Avg. CPU Load

per DB Operation 0.271 0.047
(Million Instructions)

Memory Usage by MySQL

without Workloads 52.224 n/a

(Mbytes)

Avg. Memory Usage

per DB Connection 0.231 0.0235

(Mbytes)

Avg. 1/0 Operations

per DB Operation 0.0417 0.0076

TN~ ERERRTEEZEEARS P TEAEMAEE (BRZKR : Liang, 2016)

LA EECHE Y TR W E A SRR A A
FHFRREF A =M+ 55— (Type 1) EEMGEERE - BHFETEMNEERS
fEZE > SR EA: doCloudlet T/E&#, » 5540 (Type Il) REEEZEE - HFRETE
BHERE B IESE - BB E A\ Bt IR BB A 2 s R R W R s &kt
=M (Type ) R B E IR A EIRESE T - T ERIE R AR - B0 P
AR BEEE A ER 2 BERER A - REAAVIZEH asCloudlets 2
doCloudlets fH¥%:E ~ TAFE&# < fHE » A0 1 AIIE user session 2 BE2 Ay » H
T Z &SR E] (response time ) By 75 HH 7R 0K 8 BRI B () e e [ JEE 2 Fp ) £
E o

CPU Load Memory Usage No. of 1/0

(million instructions) (Mbytes) Operations
F;IZ;JL?e(s)tfs Cloudlets Mean SD Mean SD Mean SD
Type | asCloudlet 0.74 0.087 8.0 0.4 0.05 0.01
dbCloudlet 0.0 0.0 0.0 0.0 0.0 0.0
Type Il asCloudlet 0.74 0.087 8.0 0.4 0.05 0.01
dbCloudlet 0.27 0.047 0.25 0.025 0.3 0.05
Type Il asCloudlet 0.37 0.043 8.0 0.4 0.0 0.0
dbCloudlet 0.13 0.023 0.25 0.025 0.2 0.03

#1 ~ asCloudlets fz dbCloudlets {HEIE” TIEEEEEE (BRIZKJE © Liang, 2016)
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Asession=>"" (request, +responseTime,) +ZTjthinkTime j

=>"" (asCloudlet, +dbCloudlet, + responseTime,) + ZTjthinkTime j (A= 1)
2-9.  EEVH R ARSI E BT RRRS

FolFEAR 2 50 (0 F R i 28 2 AR » ARWESE 81 Amazon Z st& ] - $2H
" A AR D RFEFE K (“Cost-aware” Least Pending Requests ) | &3t -
HANEERA THEAL - 55 B AR B AR R B IR R - WA — R &
AR B B AR AT RE S I S A & A e (under-provisioning ) (7 & i
(over-provisioning ) Z [ - AWFERFRIERL " ATIEMER A8 RELEZ 2RGH
HEEERE (FLUCAS) , HEUA (Liang, 2016) - HAREBEEHATIE 2 TAEFRK
LT > FUMPRAR ERF I (AR B 4FE 3 S RS ] 2 BEORfiae > il 3.5
M) mIRERHEELE Y TEFRX > B REAR L AMRIE AR - WIRFEEIE
BLEK PR e Bk 4k - DLE Shi i sos VIR BT 2 TAE Rk s - 2l
FEREIRA T A -

2-10. THEAHBURIERRE IR (T8 Bl R 2 A2 i

Fo T (T BN BN E R 2 AR T > AR AR R R - BEST
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WE/ S+ =R HE s 4 2/ ASHIREEUR 49,924 A
IS Ky 33,300 A > B A B 15 A - BEAIHL L 2 BRI A Bk 13 A > £/
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Srrulaien Number and CPU Memory 1/0 Max. No. of New VM Costs of On-
Obiects Costs (US$) of | Capacity Capacity Capacity Processes/ | Startup Time | demand VM
J Reserved VM (MIPS) (Mbytes) (10PS) Threads (sec.) (US$)
1
App Server ($81/year) 3,350 2,560 4,960 256 100 $0.014/hour
1
DB Server ($81/year) 3,350 2,560 4,960 150 100 $0.014/hour

R/~ 10 HEEHESE T Z A RO TEE (BRIRIF © Liang, 2016)

Web Users Non-Internet Low-Internet | Median-Internet | Heavy-Internet
. Total
(Intervention group) Users Users Users Users
Patients 49,924 29,017 3,311 14,320 3,276
Carers 33,300 7,326 4,156 17,662 4,156
FH - REEE R R E L SRR E S E (BRI ¢ Liang, 2016)
Average Think | Number of Steps Average Think Number of
Web Users . .
(Intervention group) Time for Type | for Type | Time for Type Il Steps for Type
Requests (sec.) Requests Requests (sec.) 11 Requests
Patients 50 (SD=20) 1~14 70 (SD=20) 0~14
Carers 50 (SD=20) 1~14 70 (SD=20) 0~14
F1 - BN R R R 2 FE28 (BRAIE ¢ Liang, 2016)
Number Average Think Number of Steps Average Think Number of Steps
Web Users of Users Time for Type | for Type | Time for Type Il for Type 11
Requests (sec.) Requests Requests (sec.) Requests
Professionals 15 50 (SD=20) 5~8 70 (SD=20) 1~14
Tele-consultants 13 40 (SD=6) 2~4 50 (SD=8) 1~14

Fzt— - BEREARMENFERAR L FE28 (BRZRIE © Liang, 2016)

Type 111 Request Timing of Workload Generation Nur;tt;?)r of
Vital Sign Data | Upon the completion of a patient’s vital sign 1
and Alert measurements
Fall Alert Upon the detection of a fall 1
Location Tracking | Every 150 to 600 seconds (depending on a repeatedly 1
Data generated random number on each User Agent)

T+~ BEEHERE MR 28 (ERZRR ¢ Liang, 2016)
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B+ - iEEREES Y Session Requests (ZRIZKIE : Liang, 2016)

Avg. Number of Session Requests for Uploading Location Tracking

Data by time (per 5 min.)
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B +— ~ PR A & MR N B AL B R EAE 2 Session Requests (BRIARIE © Liang, 2016)
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Avg. Number of Session Requests for Uploading Vital Sign Data & Alerts
by time (per 5 min.)
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B+~ BEEROE R P R R A A e R N R BRI S B B EE 4R . Session
Requests (EFIFJE « Liang, 2016)

Million
'3::’;'“:;:'“5 CPU Loads on App & Database Servers during Two Time Periods
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B+ = - EEERAE KSR EMEREEZ CPU T/EA# (ERKIE © Liang, 2016)

/0 . . .
per5min. 1/O Loads on App & Database Servers during Two Time Periods
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B+ - g RS EERSSZ 110 TIE&H (BRIZIR : Liang, 2016)
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Servers Total Successful Ave. Meax. AVG. Max.
Time Period (VM id) Finished Rate Delay Time Delay Time Response Response
Cloudlets (sec.) (sec.) Time (sec.) Time (sec.)
00:00-02:00 | App (1) 938,091 100% 0 0.001
0.001 0.002
00:00-02:00 DB (2) 938,091 100% 0 0
07:35-09:00 | App (1) 730,662 100% 0 0
0.001 0.003
07:35-09:00 DB (2) 730,662 100% 0 0

== BEEEZBTER (ERZKIR « Liang, 2016)

R TRURE A3 » R T S IERRE SR R TISEES Bl
PR AR R PTAE E AE  BRHE (E] fleas TAE &k 5RO 20 £ k¢ 100 %
[ 7 EFRAERURE i N E R E AR Z 110 TIF & -

1/0 ) 1/0 Loads on Database Servers based on Revised dbCloudlet
per 5 min. Representation
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B+ 7 - SRS T TR E R EE =~ 1/0 TIEA®L (ERIZRIF | Liang, 2016)

BEAh - BIR g B AR ST FTEE FLUCAS 40 IS E Bh i 8w B0k - i
CloudSimEx {E3& Grozev and Buyya ( 2013) fr#¢ Compressed J&E&EE K —fE /N R ZE
Fbefit 2 Z 484005 H B AR AR PPk 2 1/0-reactive JE BUAMETTARELLEL - [B 1
ANEBRAFE LRGSR EEATRE Z B EARSEE - Ko 1/0-
reactive JHEEUARIRBERIEN /KR - SO EH—EbEkas - & e dtkes 2 51
AR LR/ N Ry BT (40 Amazon) » JIl Compressed FiRiEH < Bt R (IR e oA
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EAHIZEFTHE FLUCAS i 3.25 f% -

VIR PR A [ 28 A B B 0 A 2 R BRI T45 2R > 1/O-reactive

EFUAN A A B EEs - HiR S SRS 2 900.573 ) ¢ FLUCAS #ifE
00:06:40 % 00:07:05 HFfEl&RE] (Fk 25 ) 1 > DRB#rfalfeas AR AR AR - &
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B+~ ~ RERGHIE B BREE AR B R EERSBE (FRIE © Liang, 2016)

Usage of VM
. . AUFO el Charging | Avg. Delay | Max. Delay AVG. Max.
Time Period Scaling Launched . . . Response Response
. Periods Time (sec.) | Time (sec.) . .
Algorithms | Server(s) Time (sec.) | Time (sec.)
(per hour)
00:00-02:00 FLUCAS 2 2 0.0154 5.102 0.0689 6.347

00:07:06-

02:00:00 FLUCAS 2 2 0 0.001 0.0153 0.134
00:00-02:00 | 1/O-reactive 1 1 146.9238 414.264 148.1525 414.645
00:06-02:00 | Compressed 3 5 0 0.001 0.0132 0.138
07:30-08:47 FLUCAS 2 2 0 0 0.0143 0.111
07:30-08:47 | 1/O-reactive 1 1 231.5015 900.166 23272771 900.573
07:30-08:47 | Compressed 6 8 0 0 0.0095 0.112

F+ -~ KANFEARSHE B SRBEERA S TER (FRKIK ¢ Liang, 2016)
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