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B B ES AR T R L B R BE (FIFA) 4 KB A, B B B B4 R ) = 1ML 5520 52 “ il
B KRN FIFA HHEMZ 2022 F 1 587

58 MRBITETFMER. BNERER “F=+" T6

B RRAT SR S ISR IR g A, LRI AT E T eI & .
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BA18H Qirene: CImws
MRRT Bc+ESARESEREDN
SEIERRH RBARSA

A —
S5

B B 2 5 S < IR W Bl S ARAT EAT 1T B REAA IR, IR = iS5 5 O R

ST IR IT BEIRA H e 1T SER SIS AR S5
59 RIMEEFMEZ, U “HEE” &) “HikliE”

BRI R 5 ] B 5 S AR s S F, IR GRS TR R 51 “ R 7 B
BOR, ST L REE - N8 e S M P R R A, AT — S E L B,
BB T 7 LI T £ DURCELIR I B A Rt s 77 i RO A AR L L EAR A D
RS L B AR G SRR TG B DS A L, TR T
BRI, T A AR F AL

6. BR=ZHE
6.1 BREHTFEEEALT, LRATEXEHENALRTE

WS ZA SHGEE A A ST S IR B A 2 BT & B SE 3 15 B VIR 25
G WA F BT A =K AT RS A1

HEA N B MR DA B 55 5 B RS 7 5 = AN, IV BRI laas
YO, 33T A S OB = L G . R A S RO A, I 4
AR, BE BUET RS, ISR 1 R
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6.2 B KA SUPERMIND & REM %%, PL= R OHES) BRI INE

P57z & AT Supermind B GERI 2% 7= 5, A EC L AT 2% 7= hvRE A, Supermind 2 BE R 25 4
A YRR, ERREEC. BHE =Kl B am - A BN 4, iz Supermind
B BEMERAE = TSR BV e A BORIRTE, ISCREGRL AT koL 55« WA EL 55
R TR R 5

[t Rz Supermind % 55 W 4% At 5 5 BT BRI 2% Fh 41 . PP e S i o, ARSI T X —
FRCD 285 I R ) E AR . K IR H I % AR A . R BRI B B 45 ThRe . 48 L%
LEBRIFAE R RE AR, S s AT BRI T P R IR B
A AT, SEARI % B2, KIRGE R RIS a), 529 N TR

BEHAET, Bils CEARRR 21 MR DRI E 36 Sl XA, B, . It
M BEEM. REEM. TR SREE N 35 B, &ERIT 100 B2 E T BGP 2N, &5k
O 10+Th ZE T M. LUAZER, Bzl “IP RAEH+Z= N & TM+BGP
HIC” SEHL T B ISR . IP/LB B HIRS E F e

6.3 Bl R /13T B

XD : WAL RBEDBE o

BFR A REE | NG 7 XBESORRAL

XIS Al REDEREEE

SR/ZT

BT TR B AR 55 A0 SR 7 B SR I, RS S RA S T 58 R R AR e, i 1
IR SREIMER, W T BN RS, B ERRAT il 172000 ZAMREE,
EEIFA /A

BT RGN ARG, RN FHRERE . TP AET a0, BERS T
HELN, KRR HR I T v 0 EME B, AR SE 5 BRI . et
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RIRGHI M AT %, B KBS R 52 2] MM FEE . BRIz, &

AR EEE, BTN S IRRIET B, e R IR RS .
LASEOySE AL, SR R T A RRE SR E R (Y 8) SITE. SRR

SRS, TR BEEE Wk B, RATSETAR G T e B S5 AR T 5

6.4 B SRAIRE# CNCF K8S —Zt 1R B A E iR 7

CNCF(Cloud Native Computing Foundation) {3 [l IH 4z 1L ‘H A 4 tH Certified Kubernetes
Conformance Program, F+Ai T B fb@E T AIER 32 /4~ Kubernetes “F & 114 5. iR s Ao
Jik% CCS(Cloud Container Service) i 4Bk E #E i 1% —FHMETH FIVERA o
6.5 BER=RMUF (FH KB BRTR, BARKTYRTRE

JEINZAE 2017 FB N RR G PRI R & ERAT “XGR” fRIRTT %, SRR ORI B AT
AR B RSB Y “ BURAE” (K, B ORI b AE B POl T i 22 Ml ISE 5
FH AR IS 4 5 1. 2% XU R ¢

Rz 5P RHRICT, TS MR AR G IR R, HEH — 363X SaaS XM T £,
IHSCRFHIEFERA W E . BN BRI TT 5, KB IR B AL AE T ek 55 2 I, %)
KE MG, PIESEEEARMEL, HRjE 008, 6. PRSEEREE i it
7o AR B AR, 25 S B ABRL R Al g ], ORESORRS L 35 IR T Je o

6.6 Billm kAT X R BRI TT R

TE 2017 AR AR K2 b, IRz 1B 20K A X B 4 bk i 1 77 %€ BaaS
(Blockchain as a Service) . IXEMBEBINEGEI 22 b, IS 7B AT HAZM 2,
BRI 2 IEAS T B S5 A 2 Ml G U B URAE N AR DT 58 R AE R RE S 20 ELBIREG:
RBARSE ) R T2 b RIS mb 5 (LSBT BE . ISBE SO /W5 / iR R, e
AU PP b2z 4. AR, RGN XHREERSS .
XCHRBEA B — R B . IE A A SR AR, Hederhnf (5 61 77 5K,
TE 4 AT Ml 4 B o R H AR B 1) S P AT 5
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Vb & BR & E(Application Layer)

HFE=R BRIZ 5 HEEe R ER

EFFE DELF HAFEER

B X REZ B BR 5 B (Tencent Baas Layer)

RRER BFE~ HEHE FEERE
ReFLR3P BERE EERE
HIAEE AFREE BEAH ERERE
mMEEE P2PILE BB TFE
EEEE
REEE RE A 3 &E DevOps

i T2 X HUE < b i o 07 S8 0L R ATV 5 7 5, T8I E LR — ROFRERITE, 1k
RN AT DU A R IR 55, SE A OB R e + Rl 55 K e

6.7 ER=EERONTF, HXSRESARKEE fi+ R R%EH

RONFEBRE G, KEITH . REAF . ARG R G54 IX BRBEIRE
I S MRS B ok B2y 7B B 2 At SRR SR N I BOR ), Sl IE R L b
MBI DRI SF(E B L e B EE, DR R fit e sl B 2 e A B R ey AN R B
TRBEHRSS o

RARFT T X BB R RIS BT AT W AR, AR BN B 2 BT L £
B AR A& GRENRD A, BRI EEE A, 2 STl X ek 2 4 2k
PR ES ELASE
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RNFRBHILERC

B =

LS
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7. BABBE
7.1 AT PYEARZRIEF) OpenStack =k R

2017 4 OpenStack W& 7EZRJE 24T, 2 UYE], OpenStack 342 AAG T — W e 1
PR o RS, PPk H OpenStack 3t 4 & 43R P RE K . Hd, A=
B VN 52 %G ) OpenStack 2 HER R, 7k OpenStack F 7 3RIA T XN R HE RS
FusionSphere FtjF5: A4 5 P4 A1 IR 55 g 77 00 s FE A T o

Which vendor’s products power your OpenStack cloud?

p—_—
Rod Hat- inc. | 5
Canonical | |

Cisco |

Dovl EMC  IEEE—— L)

Howlett Packard Enterprise I 1]

“_

Viware  —

EasyStack )

m_ﬂ

Suse  —TY

Othor I 5

o
s
@
s
&
#
S
’
g
#
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Britz 4h, MEHEASE ., ES:S /s OpenStack 1§41 EasyStack th ANk, Ai%k
&85 5&: %4, Red Hat, Canonical, Cisco, Dell, Hewiett Packard Enterprise, Mirantis,

IBM, VMware, EasyStack, Rackspace, SUSE.

7.2 HARFT BER]” BN 10LTITECRSEBES

HONEAT R BT R E B R TR, KRG 10 4o H <, WUINIT A E H S8 ARIVR.
NG VIRMEFSUREHT, RNAEIR. JFRSR . EME RN Res
IR, RS

. HEz=IE

1. Openstack ZhZ

1.1 OPENSTACK & & &K METIRA P RS

1EZ&R B2 |, OpenStack FE4x2x KA 78T P AW, 8% 1052 4 i & 1) et
K IL, OpenStack = F- & A EL 2016 4EK: T 95%, 2017 “E# 1% H i vik3n 7 88 1000
A~ OpenStack = #E 2, REalErE A+ ET53%, OpenStack 52 B4 T KK J& .

Where in the world are OpenStack users?

Europe 29%
North America 32%

Africa 1%

South America 3%
Oceania 2%

Egiit, Wi OpenStack 11/ 545 4=Fk OpenStack /7 /) 3 B, [AEL 2016 4E14 10 50%.
W E Tk T 2 SR P S, B EEREX (China UnionPay) , H[E £%£3) (China Mobile),
i [E B (China Telecom) , /1[E%#k# (China Railway Corporation) , #1477l (SINOPEC) ,

14
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E X H1 (the State Grid Corporation of China) A1, HE R A2 BB X FAZE

BRAASLEE ST,
1.2 AT R BHLER OpenStack T =F 4R

Iy Hr/s ] 451 Research Tiill, %1 2021 4£, OpenStack KN K M A4E] 25 1255 oK
F 67 {2378, 2016 1 2021 FFZ M EAFHKE N 30%, FUHFAE ZHRRECN
Openstack W) 32 YR, HAE VA HE X R HH [E] (17350 3218 BN R ot 7 H At b X,

HARIZ4 M1k OpenStack FIUR A4 K2 Hok B2 ML 1aaS AR S F it r, (52 451
Research #7~, OpenStack )38 IE 75 F DART U 0 1 B 5 PRt % ml R = k. i A Al 3R
N, (R WA, OpenStack &4 X AE RIX 22 2 AR BN FH 2 Pk B T — 2o b fg, 31X
T8 OpenStack 1A= H#BE M. XM FiTl 2018 FFib2x¥54E, [F24 OpenStack 144543
BEOCCRAE” A A R S BRI 0 XUt 2 B

451 Research %, OpenStack 1~ & 1 £ J&j PR T A& MAAFIME & 30002, HIRAE Lt
A 12 BRI X3P I AL T 7E OpenStack b ST 45 TAE 514, it OpenStack FAH
MR S5 SRR I FE W 4B 1 36T OpenStack FIA S z SEH AR S5 324 il N, RN
OpenStack 5z zi TR A = B 75 SR 35K
1.3 OPENSTACK ZEHFEANLER% I i

OpenStack %< 2> D2 TR % T-HE TR HBAHE RIS T LG 7 2] TAE R &&E T & .
HHR OpenStack i ¥ A 1ERFEANLEE 2 ]88, {H OpenStack CLAFIFENLER %> KN TH
REATUIR EL A S SE L34 1 NVIDIA FF2 283, NVIDIA B2 5 v & R & E OpenStack
BT A AR RER I WK BN AR T o

EEX OpenStack H1REHE AL &2 > 0, F P BE AL a8 57 21 s A7 AT RE UL,
M2 A A A R = i T 5IRSS, DAURANRIE 1/0 SEBURIE A H AR A1,  OpenStack
BT RIMES, W2 L AEAE NS S SUa i, o IR 2 B R .

2. Easystack 317

2.1 EasyStack Bf& OpenStack R &4Ek )\ K4k

Gartner KA | (3544%7: 2017 4 OpenStack 73 &K M FilR45173%)  (Competitive

Landscape: OpenStack Distributions and SupportServices Market,2017) #i15 (LR fai#x Gartner

15
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2017 OpenStack 7% 4+#& &k &5, 76041 OpenStack 4 ERTT A% HR, BBIH T 8 K
OpenStack {2V Ff f P58 b Fj 03X 8 FR AR ML A% I A &) 44 FR 08 S BEHEF 4331 42 : Canonical ,

EasyStack (Z##/Hik) , HuaWei (#£}) , Mirantis, Oracle. Red Hat. SUSE. VMware.

=. TRE[ EHE

1. BHHER

11 BHEREIEAT RS SRR R By /7 B IR DB R B i R e

£ “2017 W SHEBOOS ORI A S B T mi it ts 7 b, R R REF RSBk R
ez L CRPER T T 22 A 8 L 5 S ) A IR R TE, REIERERE PO, TE
L I It AR T A AN T R e A T S v A [

JA B JRAE 2005 4F CLRRAL M2S i E i, THREIFEE RIS E RSy, EHEMAL LM
RBZ N =TS SaaS k5F&, 245 2ECH 1000+24 k55BN HAl, Moz
LA E I B SR T B, X BUR . BRIT . BOR ST S R e, DR B
2000 R, HYALPEZ 4 100+, ARZHLHTHEANYS . TAEAE R T

SYAMEAR IR IITE S BIVF I b, i B R T 10 2R R SRR T X R A T B o FH 22,
Hor (R B2 R R ) S B BT QT L Mk — SR 22 4 N 1 e Th 5491«

12 530 OmME, BHEREANREH RS 22

TR ZORIE, JH R JRBON 400 RAZE R Z ORI, NBUMN. el Bel. 508,
(TSNS G N S N VP e oSS M Ik o S U RN Rt i b e N TN AN
AT RS ORI SS, SRS TAHSCERT T —Z0A T,

BEAh, AR RIS HED 1 B W e R AR R T B o B SRR DL, AT LI A
PR A BN, PR A BN B N BRI A I, B E
TR ORI S 1, R R R R R RAAT AT Hep . SR g (AT 2
B M AT K R 4 2 A R . SRR, 22 B2 i 2 s M R 35 A -+ UMl 4t 1l
W55, JudmEAATE 500 A5 5 7 G S v 2 4
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1.3 2017 AW BN EFERE BHERRRSTEZET B

Hi IDC HE FEIpE “2017 U RUAR RE R FEAL U H I . 1 E P2 224
SZE ARV, 5 B L3 G A 2 s AR R e K SRR A A o vk B2 42 0 JE 2% 5 52 )
NERFEYE, B3 TS ERN—BOAE.

B SR 2.0 AR, SRR RN GT R T = F6. = ERFEFZAT7H, N
BRTHES ARG, RSN a7 LR =07 28] W2 2Tt E e HE,
Bl 12 AR A R LA s 3 = SRR = Bk S5 i
14 FRHERZRZETTREHM=KEZER

W RHRR B ETHE R R ERRVetrix) [ = 24 R IR R T %, O
FEBCHE RIS . ik, Vetrix 77 R CSLIERE ). AR, OB = KIZ 5 7 1 S vk .

XS T EYE, I BB S KR RIA %S, SERRE TECHEE
BB WIS AR, KRBT 6 . WZS . FEHI2 A2 25 N = il
JRER ST, A LAl ol B U b R R A . FECRAIE S L R RN, S T
FCAERS ETRE] - ANE TR AR BE AR B TR, 5 R S AL R RR AR SR A
B D@ 4 CUPRHEER o 2 2 AE A= RO R o, AR S 2= H B 4, A A
B EEAEH], BN 22 4] RR AR T S BT BB T, e iR R EiE
BRI RS R R BT RS

WS, BRI Vetrix 75 & 5125 1 VMware fil Openstack 2844 21 & 25 SE LG

Feo Vetrix &% RIEIBTT RA T EPTR:
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i R T Vetrix A2 A0l 22 4 BRI B BRI £ (SDSO Fl = FiiF & (VTAP)
PR BAATT AL =AM IS e I, EaNHEN SR TP aEaRER T4,
SIS 2R VG [ B SR AR 5 Y o AR VE IR B 2 I P 6 B G HE S A 48 j FOLAb 22 4 B U
TE LAY N 2 & A 51 8, SRR EAT 2.

2. WA
ST
3. Mg

3.1 EfERE&S 517 2017 Bl RBERERS

2017 [H PR SOR R R SAEREATE, WAFLENAIKR I EAL. RN “ T
BB S T RORRERGE B, A5 22 A BORWT Fe e @l e 4 28 7 76 1 0 JFHh L WannaCry
B RIFE R, T B AR N TR R HLER ) SRR RIS T
SERTIR I 2% 2 A BOR, SR I SRR A 100 45 22 22

EEXS AR R B AT AIALER, SEARLE R B RIS A BRI AR .
T BELUE R B A BB AT 7 100 A DA _E R8BS BRI 2 s,
IFF S R BB B BT B AR B LR R T LUET X AN R B ) 0 SR 24 1 3 38 it
SERCR R B T BRI G T E R A ZE T I REREUBME ISR ), REMHETT
BERT A 0 5E BTN E F7, JFXS 2 AR S URL $RAE 4 R P i .

AN, FERRR S by AR P25 22 4 MY BRI FE I8 R e K R 20 T ELE R + T 55 T
MR B 2 AR REAT TIRANMRLE, $EH T KM sh 2 M-S, BEME B s AU LA 4L
HEEAUHT RS S TR R, R ORAS Sl 2 m Bl AR L, ok 55 A 8 holy, e mdill
M Il 55 Hudha 1) 22 4= R A
3.2 W5 REEHE MSP RIFT R S1Ek kSR Bi A g = mim iR RS

WAR %5 R AIERTREARAT (BURERR: TR Bea BA TR QU A
WA, SRS G AE % 2AE o R ITH LSS LLIT R Gy b A M AL T 3 7
RIEAR S H, LA MSP G 8 & /E#i20 (Managed Service Provider) A&, NEUN. #
B AR PR ALEIHT N = 2 e B AR AR T R AEH SRR, AR

[~
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NEVEK SR I TE 2% 7 A 55 22 1), AT ML A AT AAE 2= s BREE SR IR 4 10 22 4= B 97 A 55
[Fi IS 1 B e ) AR B

RIEWAZ 2 4B IR MSP SRR, WA5 =4/ ML Bk i (WFBSS)
KRB R GE 2 5 EIET. Piilte . 1T @4t HUEE RS0 R TEE, Bk
BN % APOEE TR BATPATHERL I R &= P EER, NAFAT
W E PSR R . o o AL 5T 2% 22 A IR 55 .

3.3 WAERESZHHFE 2017 (s Bihpie ke

2017 FRVA(E BACRL G KRB KSR 2T, WAS LB T ARKZIFN T
TS 22 A W i PR R b S R 22 A WSR2 e BdiR e 4 SRRl A N I B A e
RS HETT, IRIEAT ML TR R+ B 55 R A N 2% 222 4 fR

NIRTHSIE B ) 2 A DRI RE 7T, TAS 2 BN TR A 22 42 Bid 22 4 M 28 SR 5 20 4
Mk 55 B 2 4k DUAN = 0 1) 2 A ORI O, BT SRS 5 o TN S PAAT S8 OR B SROm DA % 24 4
M55, FREt e, TG L emEgR.

WAS A RE R PR T M+ G ST &, B B2 A A L e E
HEZE, JENKSAE R, AR B, SPUE BN 2 4 i T 454 BRAT NIEAT 48— I 2 4 SRS 3%
PR 22 AR T, AR AR S5 A IR % 4= P 5 5t Deep Security BES 5 REMALIA T 5858
LS i BN A2 L WA )i € i /e oW VA7 N S 1A

4. SRBEPEL

4.1 EmHEHERSURRM 22 R

2k W o HE Y L OR S I 0 Xt 2 A R S5 LA =R SS, LR R

OFRBERTR B SR B TR B2 537 B 2l 1P 537 A% S A B, e £E TR R B2
P2 NN S R0, 6 G IR R B 22 4 R R K B 2 i A2 LI b

B R IE R G . Web 40 S8 7R P B A R B Xt R I FH A7 1R s TR B R
FERAURTSAL . BRI IKE MRS B

RS B I 4 3 AT DU A AT A e, B e R s e S AR T
BRI ST, REESE.

@MREEIARIUE 5 IAEH B X R 2 S AT S il i . 0 A% O nl i i #EAT

SERPERT AL . Il ] R PR AT
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PRI S5 25 SR WY B, X B4 S 18] B [0 0 B Rk 7 28 (A BUR N IR 2, )
I 45 A PR B R I, AR A b S — KR DS, A% di.

Mt ZLFRERAZIZERSAE = nsrocus

R (TR 5 B REZE fREHE
BRI 5 LR B STEEME M ] 1 A

R (45 SR AB B BERE

b
o | B2

42 “BRER-mREETEHRG” B EITBFIIMBI LS
“BQUEER-mXERTEEAR” AFNVBRRERIITE, BT Z LEREL, N
PN i g L L7 oY A P i BUR: (3 < a7 oy = BLc G = VS E- Ak 1P 132 {7 S e =N
G KRS MR S B R Bl
JrGEEAR LIS Ry, RN A, BT HRESIP BE, aHIE ST 6L
s R REF ROAIARSCEDR, W 2B R R 280 AR SEIULE SRR s AL kAT 1A
Lt

am mE

A eas EE T

TEm  mem

=V G B REE R DL N E BBOR AN R . B 5, ERORTTH, 7%
BRI R HRDIEE AR, ST il oy, WBLEERBO . et
%, A% M. BdEFREETSER Kk EEHEITE, MY ST E.
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=S EHEBEAN A A, ZaF . ST 4RI . R HEAT
I,

4.3 SEREAE Web MBI kEEANEH A SB =AH]

S BRI 25 A Web B 22 4 itk 77 E ENTE SB 2, AL B Ak A 4 1T 1 B FH 2 Bl 47 o
NSFOCUS WAF )= ZEjfiE
o il OCHEEE Y BRI Web RLAIIRIRR R BGE, FRAESS RN ARE SO b
teo INBRMLEEE 4 -7 J2U5 SIS, By L RSBV . fELGh RS,
NSFOCUS WAF i BE {1t H unfi e 4h5 it 2 A o
® TR I FRAE N E BT DDoS B, W4 FA 1 Gbps 1) TCP flood
Wil HTTP/S GET/POST flood Z il A& M. NSFOCUS WAF A5 NSFOCUS
$iL DDOS ™~ fhZkiBkal, - #8imE DDoS Hifi .
® SCFFPCI DSS &#l: 4 PCIH THR b2z RIS, I SEms T e RIC B 42 it
B, HRTF S PCI-DSS 3.2 K H iR,
VE: SB =AM HABMRAER (SoftBank Group Corp) JfE R Y HLAS 148 F) B4R A 7]
IR B AR (Alibaba Group) i [EEE AT & % A,

5. 360 fMk 4

51 ExAEERHET 360 Mk RELHIE ERFREHE ZEH I+ O

HIFE KBS 360 fhlk 2z 45 KA L A KB b A 2 2 HRE X TSR = E 2
BEPR R EHE 22 A ety (LU RRIAR B A 0D AEAL BB L

B REUR B 22 AWt 7T b FRORHUE P 7] 22 A R B R AR SR S AAUROL, 49 3
2 E X REIR R AE LB KIISCR R T, RBUI TR S REESUE A Z 2 i
TR )3 — A E X ERHT L -

6. #iH

6.1 ZIERME=RETE )K" BiidFlafZe bx

RGBS — = 2 i, SEI R 2a ke, Sl siim g —H
Bc. R AR PR — M e ZeE 6, HrEd s o ZezgEH-ranbia )
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HHCH O 2R G WRCE 2 RF kg, T s Ll 2 e RE5%.

NS BAE GBS = LSO T MRS AL 57 3 2= s B AR B 47 O AR T, g ok I3 S 4
T R EE BRI S B2 2RI, RN KRS B WAR. R 2L,
REAU Db i it I A AT R TP A B ST G A T EOSS Wt A, S A 4 T A
i A AP T FRES 845 8, LB X AL 9K 55 R 504 4=B)537 300G (115 DDOS.
CC B, EmifeSt 2 a+nBi M E I A &R . Ik5 HIASR M i IR 5+ % B X0k
W+ 7*24 iR % Ailpha KEHE-F 6 R M2 R 2 S HBRMaFaBERE. HERRH
ErrRE S RIUEAERI N R A S Bl Tt IRl g s, F0 BIDRs e A 1) 22 4 A

7. &R

7.1 ZREBEF MRFEILE M2 6] R B Hik & L0 =

LR INRZERRE E LA« 48 22 [ e S R DU 5 s B =™ (LU il I sk
K=" ) BLAMMBGREHH S 2 B BARIE AT MREAT . BRGS0 R B X R 45
7S ) 2 G AU R B (KPR R, £ S BT v SR R LA N 2% L B R L OGBS 2 AR
TE=E7 s . ORI . BEIRE A NA ot it AR R AR K

72 ZREME_BEBRRRERS, EREERTBRRA BB R

LRBERSFFERLE R, BAAEE R biLs, 572 2015 Fmt
DU AE 2 R & I B A R G0 b & 119l 1810 B B ARSI AN R BE 77 » 2 RABHJEFF
R, BEXTENREAE, B RO R, TR TRAS, FREESCIER
BB AT 2T

LRBBN RGN DR T B

> T AREAS I 5]

> i KBRS

> Hlasssds

> U A AN R LA TR
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8. Fortinet

8.1 Fortinet ¥ =&4&MNABFHEY B R Amazon Web IREZ

Fortinet ‘B A1 K L 2 #2244 N3 2 2] Amazon Web Services(AWS) % /1, FE{fE—
B HIMRRTT SR, IR TT ST LB I S b ) & BT R

Fortinet 7E AWS & {ELk 125 (APN) )5 B % 405 T o5 A o0 L E A, JLAE AWS
bR T A IRTTR, R T HOR BRI, FRSAS T # RIS T Fortinet, AWS
75 P ELAE AT DL SE G b Y AR L RS 4 52 0 24 TSk A0 HL A s s -

HHl, 7 AWS 1737 E, Fortinet 24 T “#&TAI2” MRS, IFRET —DRTZH
BRI, FTLNE TP RIRET, JEONR TR AWS B RBURE RO R F B
M. Fortinet [¥)224x{5 SIS B k5 22 H AT AT ATE AWS Tl LA, A% A4
{0 B A4 i 3k T F T LR AT AT 3BT 12

8.2 ML AMEHIBAREEKFEIAT Fortinet Z&EZ

Fortinet B A 1 11 M7V AIME S BORIEBE RO BBATH S VR AR AE THRI v o IX 253
ARk FERE— 29 & T Fortinet 224 /E35, TURL T BSAEGMZE . = LA R E UM
LR SZ8:

Fortinet 37351 H & 1 £k ££ 4% CSPi. FireMon. ForeScout. JE4F/RA R . ik Azure.
Ribbon i@ &% . Fortinet fJ&1EKAETHRIZTE Fortinet 5K fH R BB LA R kEnt |-, @
TP Fortinet 22 4x£5 KR IRE, M EAMAMITT . BIHFTNIE, Fortinet DAHE T
34 NIH G, AR TEEBRRAET AT, D Tl R SR s
ASAR o

9. Checkpoint

HEER.
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M. ASREARRZEIE
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W TUALAEF AT 72T Xen (BUNLIERERIAL S, KILT B3R EREHELL
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_E fork/exec W 7 2 K2 Ims. fE[R—F 48 L, Docker 743 /5 7 £ K%) 150ms.

TR 5t

TR B P A N7 KSR 5 Bl sl M R 3 e bz 4T (R ahia 4ot 5,
MEC) . XH/EFH T ClickOSunikernel #{%, 8000 /M kv 7E— & 64 #% AMD Hl#t ig
17, JaEhI 1]y 10ms. DU AR5 AL ZAEAT LightVM ) G LA rT LU R /X CcelD
T F P B AT AN K, A2 O

Bl gt SR RIS R 55 LBl CGEELT JITSU) . CDN ALMm % TLS 2845, X
i N A SRR AR R 3 . RIS [ A A S A4 e ) A 2 T ) ol 28 M2 e e

BRI RS, il AWS Lambda. stiXAMEAZ &N S, RN REHET
Micropython [f] unikernel >Kiz47 F Python %5 (IHEL . 3 s AU PAT — R EL TR 2 K2
1.3ms. WIRABHERGHMNIE S, JORMARGAERE ) AMIEZ K, k50T 2k
P ETE, EFIRY) 800 AN EINLA {5 1 Eedt B TF
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ABSTRACT

Containers are in great demand because they are lightweight
when compared to virtual machines. On the downside, con-
tainers offer weaker isolation than VMs, to the point where
people run in virtual to achieve
isolation. In this paper, we examine whether there is indeed
a strict tradeof between isolation (VMs) and efficiency (con-
tainers). We find that VMs can be as nimble as containers, as
long as they are small and the toolstack is fast enough.

We achieve lightweight VMs by using unikemels for spe-
cialized applications and with Tinyx, a tool that enables
creating tailor-made, trimmed-down Linux virtual machines.
By themselves, lightweight virtual machines are not enough
to ensure good performance since the virtualization control
plane (the toolstack) becomes the performance bottleneck.
We present LightVM, a new virtualization solution based
on Xen that is optimized to offer fast boot-times regardless
of the number of active VMs. LightVM features a complete
redesign of Xen's control plane, transforming its centralized
operation to a distributed one where interactions with the
hypervisor are reduced to a minimum. LightVM can boot a
VM in 23ms, comparable to fork/exec on Linux (1ms), and
two orders of magnitude faster than Docker. LightVM can
pack thousands of LightVM guests on modest hardware with
memory and CPU usage comparable to that of processes.

Univ. Politehnica of Bucharest
costinraiciu@cs.pub.ro
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1 INTRODUCTION

Lightweight virtualization technologies such as Docker [6]
and LXC [25] are gaining enormous traction. Google, for
instance, is reported to run all of its services in containers [4],
and Container as a Service (CaaS) products are available
from a number of major players inclhuding Azure's C

Service [32], Amazon’s EC2 Container Service and Lambda
offerings [1, 2], and Google’s Container Engine service [10].

Beyond these services, lightweight virtualization is cru-

2. CNCF #H Kubernetes —Z I\ ETHE)

Kubernetes i — B IAIETH B fEF (R AR B IR P e 1 (APD RERSIR AL —
B Kubernetes i 55 A1 i 82 s 1 & IO TLARAFVE SR . v B3RAS Kubernetes —SUEIATER
J U A BB A SRAIE B H AR S UE TR FRHE R BE 77, 120K E 4R /& B CNCF.
Kubernetes #t: [X K& Filll i 5 5445 il AL FIT A1 o

itk Kubernetes k45 A VETHRIAT 32 ZG8IE, ASFMK) BEE. BIWBTR .
. Google. IBM. SAP. HI{3. VMware. Pivotal 2k SR 4B PR R. 2t
AR Linux 1RV 248 T, 422008, SUSE L% Canonical.

3. BG4 IT FK, IBMERAERRTE

IBM i H LL Kubernetes A%y, #EtH T FAH % %% <7 IBM Cloud Private, [ 7H¥
TR B, MEERUMHBRRNT 6, FFRER TEZ TG/ T RedT it = m 5 AN,
ERRESAE BT 2240, T 1BM Cloud Private B 7 P& Kubernetes 4h, th374%
Docker 75 #34%K 55 PaaS Cloud Foundry.

IBM Cloud Private & 7 Kubernetes 1E i FEAZ o4, /544t AN SR 25 Thig. 11
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un, R & A TR AL A BRI R T RS, BB % T QB A8, WihEd T,
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Fho AA SRR, WA AR E L AW, Fin, wTRLE A TR T A

4 Elasticsearch. Kibana %42 Grafana .

4. HKEE Kubernetes 8 & R&FEAL

i H Kubernetes # 5 Ji (R 32 B s 45 B8, MM 16 5 R Pk, B
HESZRSMER. Mife 52014 A& Kubernetes #ERFA B i m AR VSR BT,
B, ARZA AT Kubernetes & 5 HAE 7] 520 ) th 25 KR 58 .

NFIR, HENZAFE Kubernetes % 5 A 5 A E4 %, HAT{ESERZ TTIREE S 5
L AR SN, EREWR L R E R E . AR SRS S Al RS ROZE I
et oR, B i R A N PRl A e, ARkerf B 2 Al bL Kubernetes JyJEdtt, 47
it H XK PaaS & K% -

5. Mesosphere #EH VAR DC/OS, ki Azure TiZERBEAE FH

7t Docker TG EWCHk i, AEAHE R VAR Docker SIS 5, BLEE A #h—FK %
PR B Mesosphere, TS T LR DC/OS, I H SR EET-&4F, ik LE
BELE Azure THEEIESLiZ RS . HATIZIRS CIERAE Azure 2. Mesosphere )ik DC/OS

7 TR AS DCIOS Jydkfitt, #AMEKIIN 7 2 M7 . P E B ST

6. IDC: PaaS WK EE®T SaaS M laaS

AW A A IDC KL, S PaaS IS TERMHIEEE & 1 ff 4, {0 H AT R FE 7 28 85 X
PO EET B =it R 1R — B .

2017 4 Lop AR, ASLAIRERRAS I B ES 632 123500, RIS KEIT 28%.
FHE . SaaS CRAFEIIRSS) fERAER 2] 7 68.7%, Bl 434 /23670, MG id
e, BT alH A RSN AR TIEAREB Sz, SaS #RELRE MR

KT 22.9%.
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Worldwide Public Cloud Services Revenue, Market Share, and Year-Over-Year Growth, 1H17 (revenues
In USS millions)

Segment 1H17 1H17 Market 1H16 1H16 Market Year-over-Year
Revenue Share Revenue Share Growth

laas $11,236 17.8% $8,138 16.6% 38.1%

Paas $8.567 13.6% $5,702 11.6% 50.2%

Saas $43,400 68.7% $35,310 71.8% 22.9%

Total $63,260 100% $49,179 100% 28.6%

Source: IDC Worldwide Semiannual Publi¢c Cloud Services Tracker, 1H17

W TR, PaaS $RAL R (12L& % Wl Docker Z XM M HFEF 2548 F & . 4 Cloud
Foundry J<G2x Bl KA (RRIEANTHE) b AR, KEHARL (67%) EMEHA A,
Z VKRR A . RS2 RS A ) 540 LA R A G, P02 — (25%) R
JITAE Alb IEAE A 7 PR v Al FH 25465

. REFTREIAR

1. SRR AR B 242 Windows 10 #£& HIbrAE

11 341, PRCRAT 1 EH4 Windows10 F Gt g 2 B il e TPCGA I 2 1%
MR LerRE, FEZERPE T Winl0 R4E. @ ARG 12K A 1
brEs FAPRIBEIEARAE T 6 28, o vAbBEAR SRR, AEHEMA RN BIL. ATET G
B (TPMD | ~F & 51 2EHEFT RAM 75 K2 H R gons T B4 1 — 2822 4 il
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PRI 22 4 N F AR I AT, BERRA “Tick”™ F 9445 ] 15 20 23 1 5 4 FH a5 AR Sk 47
HhBRG IR o Tick BB 4UB 4 Fk >l Bronze Butler Al REDBALDKNIGHT, %4141 H
WREER AR AT, GFEEYEAR, Byflis, TIAESR BRI . REZHLN
B AR E LR, (HEBRRIT A RARIR, BEROETER | 2014 Bl
HH I B AIEGOE BN Gofarer (1) N EAS AR Daserf IEHE 51 UK S, %A Al A
AT shell fir &+ FEA LAEEEE . BPE, BBRHFRIR, Daserf MRtk Ik Bt Hofh

[ X ELAE R, A2 W, B E 2. thhh, Wt RERIR, Daserf (15 Fi
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