| ATERERARN IR DT

113



2016

RESREFRZERED

WA A=A

(2016 FEEPERETF REEREFT ) WiEFCSDN, FF
SIEEBIFIP, 5. BRgFBEM SN ERAERE
NS, NGERR “SERCSDN”



Hsx CONTENTS

F—F RS

N BRMAE

12 BIRALIETTIE

13 FEARLLIETS X

14 5B EZRIc]

F_EEBERIN

=8 KT REIIR D
3 RIFFREEAHE

32 AT REFEINR D

33 RENTEERNR D

34 TR EMERR R ER DT

35 BT RERBUMARE. Ao

36 AT R EERMIZEIES B

37 AR AT RN IR AT

38 AT EERBIR D

BT RANBFAEEREEESR ——
4 SIREOE R R 5

1"

1"

14

19

23

25

28

30

32

40



4.2 ZEIREFERE RIS RIS

BHE AHUERAN BIVR S
5.1 (Al A HIEF SR RIFER

5.2 TR AVALIREIE R SF SRR RIS

5.3 RIS REIEF QT A BR

F 8 DI ERRIRSIIR S
6.1 RIER=RS Ao

6.2 RAERImAIL S ERE B

6.3 AR RBRSS FERAEE DT

FTE SRR FaF RIS

11 BEEFEFAETNR

72 B FaREIR

13 ERTFaB=ARARSERER

74 BV EERAEIRLEIGCRE

)\ & VR AR R IR

81 VR FFF R ERIEA B RO

82 VR REEMRVRIRESHRSIZNER

44

47

47

50

53

58

58

62

64

68

70

72

73

75

1)

7



8.3 VREF R EIRAF=ma T & 1B o

FBIE BN AR S

91 BRI T KBRS

92 BN AFAFaRTH

93 BN RERE = IRS IR

94 BN A AR TEE IR SR A

B+ WebN FBFFRIVA D
10.1 WebFF A ZEEARHIE

10.2 Web FAFF & (EFERRIER S M miZIB S

10.3 WebRUmRFF A AHESS

10.4 WebfRSS 28 um A& T EL K iEZS

F+—F ATERERANAIRDT ———

1M1 I AT EREN RN R ElIm kL

1.2 AW ABATERERAER

1.3 AT BeR NI RSt K iy,

PR PERHZE RS

80

82

82

84

86

87

89

89

93

95

97

101

102

104

106

108



| IREHEAR

F—F rREHA
1.1 BE2MNAEE

FEEBRET—F—EAICSONE AT &K E KFEEURDITEERAIAAY. CSDNERFM2004FFH a5t
MHERAFAERHTAIRRES, RleSHIEBEERSERUTAEARNERS, BEHHhE.
TSR ANEEEN. ZFEETEEEIRAME T FRPERGTRERFHAERIDR. NEFA
RALURFRTER, FERINRIIRRESSE, CREERITI THRPEREGTF K& EHRLULEE
FRBRS MBI EESE R .

016FHERAFF KB RBFEH XA TR NAF KOS S EAAERERT T ERMRIT,
EITEFIBINT VR, Bif. ATERESH AT RIUEREXES, BREAIITEITIL. TEHZR
U RAERIA IR . MXBFEEBLA TR R:

® FERS — SRR, ICERESE

FARIE2015- 2016 F AR AR BFAR, LIRS EEIAIFHTG@. FrioR, STEmEHT 7 EzE
FOIERN, JISOERR. AT I H2015-2016 F R EE A R AR RTEE

® FEIRE — IRAHEHSERRS . TSRS

RXIRERIBELEEMIRS . TBIREDEREM L, BHEFHREDTIRS . RIEZFIIER, &
MLOBERREEIE AR, T RREENEIERZ X oMERRIT, AelEFHEHHR™
R RIS E B HXIERTRRIKIE.

® TRNMAN — ITUWEREA . 2EEELFR

RIXKEERF RPN T EZREACERN, SHITEEFSRAFAGS, FB8 T HEXEARAER, &
B2 5EETRNRIH TR ETATED ERHI TR LRIT,

KRR EEHIERRECR BANREL RS HIRERENT X Fa#iEIZREESRIA, BRTHA
CSONESFaRRZIN, BERGEH D GIFKHREH TR LUBINEIERENEE M, KE
SERBIIEN. . LOXBSEENBAREG 75 k4 M7, 221 XHY E R BERA T AE
FRRE 5.,



20165 - REREFFAEARS

1.2 HiEAIESE

® HUEAIERZ

SHES ARl

S T R SR B

® Gt IR

FIFERIRTA SIS ST LER, SPSS%, IRIEAHTENIRA T HIAMES, BiRIGKRLL
RKBRED TS SRR &,

1.3 HALIESX

RRFERDFAENMEER D ERRIEFANENE: BREREETEHIRE. EEESRE
HEERE. IFERZRLamistliA. HAERUEMEFEND.

JAERTE: 2016 F9 B 5H -2016 £10 B 17 H



| IREHEAR

© EMBIEFEHIRE

105 RI0SLUTE, IZHFATRYL

FRAT0S LN EE, ZHEAT

REUT ‘SR (hF)7  “KE" | ‘TR HERES, ZFRTL
125 LA BIINS007TA |, iZBEARTRL

1BZUUT “MLE” HEEREE, ZEFEALS

25T “BERUL" HERES, ZEATY

B SBEBFEE, IZHFEAT

® SSIEEEREHHRRE

BEESREE, HEWOE

® JFERZARFLAAE

R M, SEIEREESSERFRIRES

® REAE IR

B —EHESFE, BERFLE—SWAFIZEERER



2016FE - PERHFREBRT

1.4 {FBE XK

HE N RS, .
FA{ZE AdMasterfiAREIS

RELHEI:
B RETRRESIRSEIAREERATIT BRI R EE

= ARG
BH/NE &AL CipherGateway CEO
AT  RBEIECIAA, OpenStackx1Z75iE!M

HLSME R
F & NORSHBIERBRAREA

VR :

sk PAMERIZECEO

T Eh T A <uis .

mEeX EERMETARE
B I5 /JREEFEEARRSEA
Webi FEFF & <ish .

B wictech&aiisBlA R A
NI R

F B IMEAIESERDE
KR ARIBREEBATERERISREA



| EERIN

FTE FEEI
EAMEN KBTI EDBN T FEERI.

® R R EEREESWARNER, ASZHTIEEDBEINK
" 0% AT AE T IKEEEMIDAE, 0% EINFEESLELTTIEELZT
= 0%HIFFREEEIRN, FEMNERAFRILIE
o ERMREFF A RIEASIEM, HEM A TENER
= 80%HIFF & EBAFIE 7 IEAVE G Rz
" 60% LA EEVFF A FBAMERS LM A TELURS AR RRE
o P =FEAENERERAEE, BIERESEFERIELZS. KRR ENERRA L
" 60%8I BRI FER =R E
= IR AN R T ZHIRERNTE . BEMRERRA
® XEUERAZEIR T FAIER, EEMERRAE T REELIRN A SigEE—
= BRI 30%A R R IE FI RS R A
= 65%H9 B W R EIRR AN SRR R RS tFla i 7S E
* Hadoop, Kafka, Flume, SparkiEftA%/AtE\ KREIEFE BRI AA T
o P ER=IRFAILLEITEIG, ERATFEIE
= 3R B ERRA B =R, MHELEEFIENNe%
* HF RN ARIAMEEZSMAINE, SitHE60%L LA RAIAE. IBE=RSS, IUFE
IR SH . BT BEFE
o EERAZIMRERAENER, BEREEVSHESRRUCIKT™E, REERWFEIFELS
00ZHREBEFERIE5FS
= E6R EREFAER. FIpRIASW S HE



2016FE - PERHFREBRT

o VREIFFFR{ILER RN, ElEETk:
- (LT R ERE TR B RS
- ERVRISEZ, HRENSENT-RE
© BN A E = RE S AIEER
SRR, R TR NE
~ LB A AT~ O R T BRI
° WEBTRFFRRABARRAY, FRERRSBRE, BESUFRATFRENRSEEN
B0, EHE AL, TR
" BT R TR R T
" SOWAIWEBRLFRFF & TRIME A 217 28
o \IZERABSENCUABHKE, LR BEAEEE
- eI E TR A ERRECA TREFRTA
A TR A SRR RS IR A NS IS I5E
eI\ TREARCURTRE CURA S, SRR SRS SIEAR

10



| REFFRER DT

B=F WEARBIRDH

3.1 REFREERIHIE

HBARERBEFRSCERID =2, X REFEREFKEF RTINS R:

2016 ¥ - PERHFRERRS B 1: REFREEHRFIE
© S0BIUTHRUFFRE ABEIESH, SEFMIOFEE TIE—Lmm " (LR, B8 M. R
Yl FE) , FRRELESFHESHIL E, HR90%LL RS 28

o TEBHEAR. EBR. BHRAFE= MRS TER—R LT LS

© 0L T EUERTRIT, 2T, RRERSRUES

© 40BLEIFFRE NELRIG T RAROEL BB

[1] BARImTERIRIS , 3 TR 1

11



20165 - FEREF AEARS

MESMTRE FR D MEEAR—2, ERNREFRER— B2V R FRUAE R A3
I2014F 22016 FAIEMEIERE, S LITRIFAE AR OtLESRA, —ERWH TR MY
EhE,

EIOIGSE - 70158 m2014E

TE%
ANF LT T8
2%
JOE0E
a0z
2016 £ - PEREFREERS B 2: REFREFR ST

12



| REFFREIRDHT

TP REENESIETEN. FEED T RBIRFT A ERIRL,

-2
mwE o2 ogem
SRS 12% s
AR 1% e
Mg 8% 9%
EAFEE 7%
BEFFR 5% g
SO 3% e
SRS 2R e

2016 £ - PFEREAREORS Bl 3: FRIRMREFLRERMERNS

CSDNE & FREEIE ERVEUIER =L, 20165 AFF A& FiEElava. Android RN B ESLL,

2016 [ - PFEREFREERS % 4: CSDN #RKEEERITE

13



2016FE - PERHFREBRT

3.2 R REFINRSH

EERIRSHFTAEBBWAELS, HFiE7 kB —ZiHmh
{EERT S IR ARV AT & & P TREL RS 9B PRENN, B Lt LRI AE 2R 2L
SAV45%, BEF EFHT712%, HhBFE2H LA ERVFF R E#HE SEEEELIEI6T%.

(1] G 258 —e—fEE o7 %
0%

-13% G,
-43% -3l%

i,
18% g%,
3%
2% I I %
.

J000oLA T 30014500050 5001228000, BIILE1AL  1EE2RE0 2.kl E

2016 FfE - PERHAREORS Ex 5: REFRERFHST

E—geim (b= L. IR Ri2) o, BFnd BRI R BERIGELH69%, ZLEHliEs
TEREEHT,

it THEEAT  THITERFEh TEREREEAT Sl Mgz T

2016 £ - PERHFAREORS E% 6: RIS BhAREMERHSH

14



| REFFRER DT

HIERT, BUBMAREHFIKFE—ENEREARES.

nl1RATAF wmiAFEIET wm2hETHL

2016 ¥ - PFEREFREERS EF 7: TRMEAFAER#HMLL

BEEGRABRREEMFRKFIEES=FKE, FORRaIAREMZHEEENZN, Bi@

RS TFHARZIHZBAEXRME, XA TETRABAENESE. EURTSRTFRE

NIERGITERIR LSS

m1RTLF =1lREXRT miEThiE

A

FF

REELLE

2016 [ - FERHFLREERS B 8: FRHBEEENRGFLRERHSH

15



20165 - FEREF AEARS

60%BYFF & & AFERE AFH IR INERETE30007TIAA

RREPEIER T, EAFRTRLL LA AENRFAREEIREE TR, T AER
FBIKENFAES0007TLAR . IT2RRAYFF R E TERIBKIBEE X, AF30007TRIA L,

HTHAIEE 23%

A W F 1494,

2016 [ - FERMALREERS EF 9: REFREBIHEKERS T

16



| REFFRER DT

HEM{TI R BIFFI ARMR TR ERS

EEMITWIVREFRESBRAABISL SRS, 59%MNBFBIT1H7T. NEFRFRSERNF RS
Bsmd I EEBIiAZI55%

BIETE s 1REZEm mZRmLiL

Hix 41% 8%

g 46% %

B 41% 10%

EE (SR AESARR) 35% 13%

Tl A R 36 10%

IETNFFE (5P, APPFA ) 39% 7%
EirPEEF 40%, 5%,

B FRISIERR | Frigebi=E 44%

LIRS+ =T 0% 1¥%

nE a0, L8

NEX e v 31% 9%

TALRE (IEFIRY, EiEREE) 23% 7%
TE | 35FE T 5 ) 3% T

HFTE A% 0%

[l M B

Hir (WSIFE. iHENFEETRSE 1% 5%
AFREEAE (HHeL S RRE S 1% i
- 2% 1%

Hip 7% A%
2016 £ - MEBRGFREERES B 10: FRFUMNEFSEES

17



20165 - REREFFAEARS

EEERIT, NEEHIIFAREBHFKFEARER, —&im (bR EiE. IR XiE)
TR AE BII B RIGELRZITRLA L, 2l BB A SIRE Rk PRSI RIAIZERY
£, k& BFHLHAISEURIA5R.

plEmlF o 1REZAET w2EmhiL
—iEk
e
5ot e
VS o

=EERLLT

2016 fFE - PERHFRESRS B 11: BEEMTUAREGHED

MNEREERZIT RN R &SI ERFHE B
BUEIER AL DA, 8RRIA LSRRI RFHT TS, Ir4pkRIsa)nFI B#mEd 25 7T,

AT = 18EAT =2hmkle

i) AL
el R T

Peat Rz I 55
0, DN 8% 13%

s IS % 6%
e G 2% 5
waiTs G 37

mae T 23% A%

2016 £ - FERHEAREORS Bz 12: FRRVHEEESH

18



| REFFRER DT

3.3 A RENITIEEDRRS R

NFFRENARESERZERETESENED, 468 ENAAESEERZEIED

ITRRIFF R E SV ELRZ EIRB TIF ERIES . Hdpild ERVF R E SIREAIRE ZIREER

HRIED, BE0RIFREANECHZLT TIEEDEH,

BERETH W EARETD niBTH
S&
84
et ]
31%
13%
2016 £ - RERHFREERS 2016 £ - RERHFREERS
E 13: RERSREENDT E 14: BUAENEREST

19



20165 - FEREF AEARS

FENAMIFEINZEERRAR~ETREDNER

BEFFRATIHIRIRBINEE R, FIAREART, BOX DRI AELANEHF I F %
A, EEFRBENMEN I RER RIVER, ERXSEFENFRED, IBTRFRENENE
ERETHEZXIFHRA FEEHITEINER, EXEFRETENRIIFRE X L ERE
71, REEEC MBI LR B IR ERIMIGEE RS RARZRAITIE,

B OFEATIREND

[ -'-IQIDH:_';EJJ HkER AL T 1%
FEELEE A

THE | R I L

RALRE-EF | 1%

2016 [ - FEREFLREERS 2016 FFE - PERGAREORS
ElZ 15: BRBEDERS ElZ 16: RBERARBEENNERERSH

20



| REFFRER DT

BNMEEE 4 \EFAERZIN T EENEESRS

IILIVF BN T SAER AT RE L RBEXRIER, MINRRSMESHE, SIHERERANE
FRERR, TFEX, BHERSIHRERNTIFNENIESSEUMEMIT. ARXIEFHEE
£E&, 0I6FEEFTENALBITARS TEF, FREFESRNIME4/NTA. H1NEEZIH
PB4 NI A EN T EENES, XET2MAIFRESRLTRENZ T,

* OEMERSEILLE REEE) ¢ EBAEN §SREEL

A EhunE e
CER b
ans CmATAd L
A%
B2

Ozgmildd4l A

I L
s i

F-hure

20016 20154

2016 & - PERHFREORS 2016 FfE - PFERHEAREORE EX 18: MUIAHSXYIRZEDRIRNE
Bl 17: AN

405 A F AR E RSN ITIEE FRTEED A ESHETEDT 0 S2EE0
HFERBHIEER K
B EREFREOEREKES 1
NS, B L I— B R ELEES
BETRERIGOES, A0SR L
—ESTRE RS RELER
kWS 17265

7f L\;E':H_LE, FEEEGEHZ L;FEAJ\
BZMHESESD, MB—En2KE
2016 [ - REREFEEERED
FEBSIRA RN EFHBEIERITE. Bk 19: FRERBRETEENIEES

21



20165 - FEREF AEARS

PRI B A RZ IR TEEDIERE#X

B AR AE RZ N TIEENEENEIERE, FRENNMU TR IEE
DREEMER, MR, LERESMAZZENITRED. A mREUR TRITN BT
A AEIZTIRIT TEhG, B2MAh 28T TIFREZ T,

EREER 1 EEREED 1 E2EEN

s TR @aww M
st L% ek
EriFt r T
ST EEE Rk
EiaF s 3% Lék
EaiFE A A
AR % (1%
Ll 2% (13
2016 &£ - hEMRHFREERES B3 20: FRIKMFFEABREHREML

6RLA LA BESMENEIRETTA
THE, SMHIAAESE RN

BMEFRENRZEHD . TEZIRER
ERBETRRVES, MILHUF BRI NE
%, MXBAERET, BiE/SRAYF
RERTAKNESBRENEREGF R
30%HIFF R E A BA BUR EIE NI

2016 ¥ - FERGEFEEEES
ER 21: REFRERRIWALS

22



| REFFREIR DT

3.4 REFREIEBRRERSH

TRHIFREFRIRBMIETY

RTIRFWENRARS, BfFa. TIFMREXIItEESRIARNESR, BLIFZEZMNET T
AURTE, BEEREN LIFARTSERARENEE—ET SO FRENERE, XS5
SR ETTREN B EREMERITL. RIBLLEIEENTHIH FIIARRADREIN A,

il ZIEFE
m FiHHIRE

2016 5 - REMRMFREERS E% 22: REFRERE—FREEMBUSH
TEESDERAIF R EDHERIN R Rl b e

BITEIRESRENERE, FAERZERITFE
EN#R . BRIZEHVRGEER, b likEHMERIsN
S .

RREED FHELY Y=l

2016 £ - PERHEFLREORS
Bl 23: BRiZEAMBHE IR

23



20165 - FEREF AEARS

S0ZLAT . TREIRASFLARRIFA R EMMEMIENERS
TRFREZIF BN RE T RIBMEN S HEISE=MRLLE, BYENREYNES T TEFRTIE
LUR. SFELAERIFFAE; FEFERE/N\BMESIET#ER, 0Z LA THIFAEFLR. £RiEi%, 7+
R BRBRIBRIERW & 751, fhfilAmEEE Sl SEaHENES BRI AR @,

VLT

123+

3EI5F

LERII0E

10FLLE

[l e e

26%

R

3%

27%

19%

IS ¥

67%

GO%%

73K

1%

LHghE = =i e

LA | 32%

040 | 23%,

Al b |20%

2016 FFE - PERGAREORS
Bl 24: MALFIRXIBEETRIAIRZND

—HEE R AR

Bk Eim)

ATl

=Gl

ERtR= L=l

T

N

[hfic e

2016 & - PERHEAREORS
El% 26: BHEEREAFERIARSEE

24

2016 FFE - PERHFREERS
Bl 25: S BHET IR

—H BN AT FABNRS | HRX
LIBAT AR RN —EKEBENASNMUEET
AR RRE, EITRES | MR A R A%
OHE, RAFEREWERREENATE,
BNRATIRZ o



| REFFRER DT

3.5 MU REBIREGNIARE. FXOH

ERRAREMiLEFLE T TIEISMEINRNEERRE

ERIRES, 2%HIFAZEREIRARIR . BARERX BARICIRFR UL T T &S 3REL
FANR, B ERASNAHEZANRT R AEES, BRep EFRENRE, FIERALRED
EFREHTERMFZINERL, 53%.

B 1y X ] Ot 1 = 5
EEAYE N =
FHARH AT
e Rges
545

HIgE
S
FERIADp

& TintAs
BEFHIFIED R
]
LT

92%

2016 FE - PERHEFREORS B 27: REFRERIGNIARES S (BAERAZE)

25



2016FE - PERHFREBRT

CSDNFIGitHubRFF & & & EHIINEIRFIEIMZAR ST X

CSONfEAERSEBEZMONFREHLRZ —, BERARTNRFMELUNR FEBFRSIERER
NERERREFTAERETEZRIANR HTRAZRAIFE, 0%IFAEREZFEIHEICSDN.
GitHub FHER AL X B LURARFIS SEMURRFFREIBRF &+, BFAREREFIHIOAEIMAL
X, SEE7967%,

90%

23% oo 26%
I I 8% 6% 6% 5w I
M =

. -
& e ) = Lol & o R o
Sl (j\ \Gc:' & Jq@::" & ‘(\Da e o
@ & & ¥ S SR
o
2016 £ - PERHFAREORS Bk 28: REAREREHDIRANLG (BAERASIE)

26



| REFFRER DT

SINELTHRAFENOFLER, IH50%NALREREEESINE TRARZRIEN

BEE T RAENRBAIRAIFRE S, Tt FIBFSIRANENIRRLUT, B23%AVER AT
REGFSME TRANEIENR, XEHH6%IIFTREREEES I FRAEN.

25% u SR
AR fiLES

= BEEREEN
2016 £ - FEREAREARPS 2016 & - PEREFREERS
B 29: RMHARESFSMNETRAEBDRESH B 30: REUARESME=SRAENMIEZRSH

FCSDN=}—Z&HEXM 2% FRAR S =iENERIRS D
R —FZ2 IV T HoRIERNF, CSDNSBATEE (Rl E I ATERANRS | TIE6p R A R EAIS N,

Z50M 2E%

BATH & Sl 8%
HiFa
51570
nfoy

ITLGATRLE)

F Mgt %

Efn 2%

2016 FfE - PERHEAREORS Bk 31: MEAFRESMETRAENEDSEHH (FERASIE)

27



2016FE - PERHFREBRT

3.6 WA REEAREESRREN

JAVAIKRA R & E RS ERNRIZES
Java. JavaScripthEERY N AR B REZFRNREES, FAITHECRBZSINAAREEERE LD EERHE

FAC. G+, XM INSRESLBRER IR HRIHiAME AR T ERYR R (EE .

lava 1% e ] 10,
lawalcript Rk Cia 7%
HTRAL 9% i | s
5% 1% ASPPASE MFL | 208
« % lava | LEH
1"l 500 7% ML | 1A%,
T++ 25% Vicus| Bazic MET 12%
Pyvthon 20r% FIIP | 11%
= 1% laveahoript L0%
" 13% C55 fmmm it
ASPAASDMLT 12% MEAILAK [ 8%
Objective % Delphi e 6%
Hash e FLSEOL o0 6%
Losift R Prethon i
MATLAR | 45 Objeclive-C o s
Scala | 3% Rach |0 2%
lua 30 Lz i 2%
Gin | 7% Ruby |1 26
Visual Basic MCT | 2% Med |0 2%
R 2% Hih 1'%,
Hitl 13% BETERE | 15%

2016 FE - FERGEFEEEESE

B 32: FREREERNRRERES

28

BERRZE)

2016 £ - FEREFEEEEE
B3 33: AREABFERNRREES (ABRASIE)



| REFFRER DT

PythonRFAERRRIEFINREES

Python N[ JE L BB N HIERAIZIED T TEE, SESSMESIHITIME, SHFSIMRIERS
ZRBREIERE, ESEE. BFITE. RERIESESE ZNicA, BERIFIIKERIR. £4X
IXKTARRITHEEZINREESHIRIERD, HMES L

Python

IEYE
lavascript
Suvift
o
HTMIL

FHF

C+4

C
Chjective-C
teala

Cht

L#

3]

Pl /SeN
Ruby
ASPAALP MEI
Lua
TypeSunipl
Baszh
MATLAE
arooy
it

o i = A

33%

2016 £ - PERMGALXEERS Bl 34: MEFRERKITRERNRFERES (AERASIE)

29



20165 - FEREF AEARS

3.7 MR F A RN ARIR RSt

B8R B IEMIBYFF &I RE ST & iG]
ER WA RENEREIEML, K2014FZ2016FAIEREIERE, 8RR EBHIE 7 IEM
IOERE IR

B 219
FERAFEER
B ETF SR
H1ET d01uiE H1aiT
2016 £ - FEREGFEEEES B 35: BWERBERAFERESS

IESRE RV RAAEESHIENFRITRE
EIRIEESRILS . ARER, RERIRESRIHMHENESECERIRENT,

o3
ECTHERE 4
463

Lorum
IR

m16E

Kankan 215

W 2145
Ratiznal Lnitiad Process [ RUFP )

2016 F£E - PENRHFREBRS Bl 36: EAMERNFRITRES T

30



| EFRERR DT

BEXMFIE R TI RAScrumiRIZEAIIR S

BB, 2R
LUEMNSMEBHIARIRIEZAL,

EER

= (BT )

e

s (5P APPFE |
&M

wiE

T

a2 o

TR ( FARRE . SEREE
BT S vmr ik

HIS [ JRHFER )

e
HRE e AT

HIE (B, TENZTHFON)
Lt

(SR1TAESMRE ) ST AIEIL(E!
XL TScrumAI S SR E e Tl R,

SRANKFRS, BERESNFRRGTRIRE

25%
20%
16%
16%
15%
13%
1%
12%
11%
10%
105
e
%
45
10%

2016 £ - FEREAREQRS

B% 37: RARE{FIMER scrum FEFRIESEL (FERASE )

31



2016FE - PERHFREBRT

3.8 MG TEEARBIRSH

381 R RENF AT ENFERERE ERHETE s FERHEIE

6mLA LRI R FIMEERFRIEX TR

B ERF K TET LB FAERATR
WK, ReRGr-miE, EEEHTLIERD
T RIMBHTAGEHEE . 6pkLL LRI A H

B RRERUN AT S EX T A, b4

2016 £ - PERHFREARS
ElZ 38: MEFAREERAARIAERBR

7TRLA ERIFFREIRMA AT R TERESIREF AR~ mkE

BRUFREBI LB NS ERREF R TENFREERAAEE, T4%FREBANREFRT
BIRS THRRIFARER . MRV RENIRE R TER T Rer&ICRIMBHES !, EREEY
EfES mRE. A% R EIFBEF RS EMERITHRIHEREEIME & TESERIIE.

WETHE 74%
B T TR

= S Tines a0 W= VT | =)
{EHT#x . MEAE

TR | FITE R

Hith

2016 & - PFERHAREORS B 39: REAREFERALRTIENEZ (FERASE)

32



| REFFRER DT

382 MHFAIMEEEEFRTEFERER

BAREBD TR EEEERENRAEETBMBugiRizTH
AEETEERTHRENTENSEERK: BFEHIIEFZS T RALNER, MATFRRIGE
TH. ERIFATENFAEFOEERIRAEETR, TAXBEEPLI8%ISSIEHHES
7, BugiREFAIBUEIME EE TEBERAT AERNERNEETRZER, SEo5/970%F64%.

FEHEESELE 3%
EHEugRIETE T
CREFERTIE Se1E,
FRALEERTR 48%
2016 &% - PERHAREBRS El% 40: HBEEXETEFERER (BAERASIE )

B4 FRERAERSVNIIGitR A EiE

IRA I R BRI EAT—IPLE], JFDHIUAISUNFIDHIUAIGIHEREHRIERAVF RN A EIE
TH, RXEHEREDT, SUNLIBSWHYERERARRE—, Gitatb/952%, 5% —.

93%
523
1% . :
I 2% 1% 0T% 0.7% 0.7%%
T - T — T — T T
WM Gil Waa

CleanCase Parforce Tielly ] Hi

2016 £ - FEREHEAREORS Bk 41: IRABEIEFERER (FERASIE)

33



20165 - FEREF AEARS

4pELA LRI R EAERJIRAT B TR L RIZEIE

AR EAR BT R E IR TIRASEEEANME SR T H, HFERARAHTRIRNL,
JRAMECEMFZIFERIE. BE, Rl RMEE2ERREX, SEIRSHERRAFFRKEINT,
HEZENEFNFREREEERG, BEEER, atxE, XSRS R, IE. WitX=
EM SIS LB G 5H149, BRI ECRIESERE .

JIEA A%

E 39%

Team Tundation Scrver ( T75 )
Trelle

Rally

BT

TechEscel Deviuite

Aggilelanl

Fedmine

SHIE

2016 FE - PERHAREORS Bk 42: SUEERTRERER (AERASE)

34



| EFRERR DT

JRAFIHBIEIEHBUgIRIEE T BEARRS

BugiRIFEIEEXIBugHTICR . IRER, ISR EREBERG RN ZRISEIBR . 2XIEIS, JRAFI
ISR MAYBUgIRER T B, 735ILA33%FN132% L F o] LAZZRE Z IEAY SLEHHERTFI .

JIRA ] 1%
2 P
Buglree 1 L5
QC(CQuality Center) ] 12%;
Eugrilla 1 11%
Matis Bug Tracksr 1 A%
Trarc 1 Sih
coms 3%

Hedmine 14,

Eis a%

2016 £ - FEREAREORS Bl 43: Bug IREFTEERER (FERAZIE)

35



2016FE - PERHFREBRT

IE—FR9F R ENMEREERMHN TRERTIIXREEE

#EEaRERFRREEERG, ETScumEELAMAERARIVARNESER, BEIXAEH
AL U A RAVERIESZ 3R, IR B ABugSIEF UK RIS EINEE, iLtARSHAA
RETRMUAIZERS), BRTERRSTRERIEER, LI4TRRIERZRMIIE—,

| 4705
Qi HF Quality Center § 25%
Testlink ] Tk
Microsoft Test Manager 1 11%
fepher ] 750
[N 1 4%,

TechExcel DevTest 3%
B s 5

g ) 55

2016 £ - FEREAREORS B 44: WABEBIEFERER (AERAZIE)

36



| REFFRER DT

3.83 iiBRENET BRERRBR ST

6l EFFRESHTHBEE, Hh4piERTE

SERXBRIERF R TENFRES, 6pll AR EIFEEMEI R REERBERADEH
AIRE, MHEE DSEIR. E40%RIFT A& (ERIBEE TRt I5EmmXINT/F.

B RINVEE ¢ CodeReviaw |

B A-EHRAEE | CodeReview ) FEREEEIR N ATTE
A%
R T TET_L Mo,
2016 £ - FEREFAAEEES 2016 £ - FEREFREQRS
B 45: REFEEHTHBHEERBR Bl 46: #HTIEHEERERIAEBR
Reviewboard2 A & FEHRSHNKBEE Reviewboard 51%
I8 ]
Caerrt EELH
Reviewboard 2 —EM M F R BHEE
Revisw Aaciatant e

(CodeReview) &, TJLABFHEEEABTN |
X4, XEFRZERNRAEETE, Baic Crucible 17%:
W AIEEITZAVER. MR BEEL |

HoiFs I
BRYEREM, ReviewboardLA51%A{E R,
HHEERL, il ab | %
it 11%

2016 £E - hEREFEEEAES
Bl 47: RBHEETEFERER (BERASE)

37



20165 - REREFFAEARS

ARl ERFFRESMERSAIBRE, Hhll CBY TR#HT

S5RREROERFRTENFRER, (U EIFRESBIFHSABOERRIIABRHZ
ER—LEREFHFRIRRTRSBug. H5pLl ERFRESAMAEFSNE TERIESINEER,

LRty =
Bl K ket =

ETFRTERNETR » A TS5

AR TT T  |

2016 FFE - PERGFREERS
Bl 48: MEFREHTEHHENBEEER

Findbugs
Sorar
Coverity
Pelink
EChTE
Chackstyle
Cppcheck

=ik

2016 £E - hERGEALREEES
ElZ 50: #HASNKBRETEMERER (BERASE)

38

2016 & - PERMFREARS
B 49: #TSAREEERTRER

Findbugs#lISonar@&EFAIEESHABLETR

WA R AERAVERSIRE T EEFindbugstll
Sonar, AXERHTBILAST%F041%A9 50, HEE
BUFRAZ, FindougsfRNIELEREIERSLAT, ANFEER
51&, MO FSHREENTREsE BT
B, Sonar@— MUBREEEFRFE, sext
FEHEFRIFMEN TR TRBEREEE, JLL
ERAREREN T E—#2 T/, FEitFindbugsF]
SonarZ EIEFCKER, RIHRE 255 Bugs
T FFindougs>R T, HIMB R ERNIER
Sonari#{TEIREIRAVASREEH



| REFFRER DT

IEHEFTREIER A, Ep7all EERTRHTT

HATIFEREERY (C) BRI THARMRIUARINE KSR ECRR FAIRIFRIR . 25K
ERFRKTERNFRES, I%IFRESIHITIFEER, EPBTANNIASEI TERTM.

Bk rasoy
BT e & 01 TE mATHE
4%
4T S T S
2016 ¥ - PERHEFLREORS 2016 & - PEREFREORES
B 51: WEFREHTIHEEMER ElZ 52: #THHEEMMERTIRRR

RS RkAYFEEEEE P SCREFIBA IR Jenkind OIS EEEE RV BETE TR

Jenkins 2— & BRI R BB ARVEHEEEIET B, ThRGaAB N IEE, SHINMRA RS
TS, MENCARBE—YRiTEEEHE TE T JenkinshSaaS/H . AKIAMFLERS, JenkinsfEHF
£REERY (Cl) TEAUE—SMFS, J945%09FF & EIBAFmIsEE

A5%

fise 5% 2% 25

- - - - 1% 1% 1%

Jonkins  Dawis O Buildlaige Guildbor - Bambos 30 Gilleb 1 34k

2016 & - PFERHAREORS B3 53: IFEEEmEETREERER (FEASE )

39



20165 - FEREF AEARS

FUE RFNBAREFEREIEER

4.1 BIERERIERRRRITS

BorkLA LRI R EERIAVARI TR AR N TR

JavaZ R E EH TEIR BRI BRI AR ZMNES, XIRERavaESIRE REGX,
Et64%, HHES—L,

Java
PHP
CIC++
Pythion
Modals
C=
Seala
Go

R

Hity

2016 £ - PERMGAREERS Bl 54: HEENBAFRERNREES (FERASIE)

40



| BRI FFH A & (R AR B

IESREIEFENRARERSEEERnR, BHAWEBRSHEESTIXZ

KRR, 4T R EEREEEFERITAREEERE, NBSTHEMKRESR, LISSIERSH
ZeRENBYFRBEIEENMN, i, BEERMNSEARRAEIERARN ZNA, $UEE
MRS RIRIZ ARIAEERITRE). HELURSIT DT, RRBHEERE R, EFEESH AR
WebZ Al SERTEUIR DA SRAVERZTIIEIA A, RZEFYIE. SCITEURIE . REUESEATS

H o SAYERZTRIIE2R AR,

E&EEEH

iR Web T

2T

BRHFAHTTE

seE RS

ER Sk

RET R BT
s

HAHUEST
iR e T R
KHEIATTHTITE

Eith

47%
30%
29%
22%
22%
2R5
19%
94
8%
7%
A%
0.4%

2016 FE - FEREAREORS

Bk 55: BUREMANWSIARSH (FERASE)

41



2016FE - PERHFREBRT

KREHIBEFRAZEARSHESIEERE, HPMYSOLESE

HIRENLIES, EE0T4EL T SHEENEIEELIER A BN AIEMERHSENEE,
KERIVERERE . AR Key-ValuetiEES ., XZHBERRER, Haltet. Oy &, Mgk
IFERMRSEIF RE IR, RRBARERER, XEEEUEZEMYSQL, Oracle. SQL ServerfJ{FHERZR
HHERI=AI, EFMySQLERSLEETRLA L, HfEE R,

MySOL I 7 3
Cracle [N 413
SOL Server [ 3%
Redis I 207%
Kongoid I 15%
HHaszea _- qoL
Poslgiz SOL O 7%
D2 W 6%
ClaslicSearch _. A5G
Flemcaches _. 35
bArooss _. 30
Sybase _l 2%
Druid | 29
sOLite 2%
2n _- 4%,

2016 FE - FEREAREORS B 56: REARBEAREERR (FERHSE )

42



| BR{4 N FRFT A & (R FRAUR R

7 RERYEHE FE N FRFF &2 & R RIS A 7 RE SR EEhia

AR R a4 2 Rlin A P S iREIE E 2 EHTERI R, RREEBNNEUEEREMTI0)
B, BN FREFIEIEERIE, ReFRE. HEETEGEEARS E X EXER, BEW
SR, A MRS, NME T FFRERERS, MXERFPEEELX R, KESHEREE
FEF TR TR R ER TR NMEFEWREFENSG, BEMRERIYNG35%. SRR FEHFAER
SHIRFAERLERIER, MySQLEIREIRAEFRZNES, 52X RS R EREFEG™5R
MySQL-Proxy. MySQL-FabrictB/SZ T ZHIN A, HHERIE.

2016 fFE - PERGARKEORS ElZ 57: REHFREERBIEEREAHER (AERAZE )

43



2016FE - PERHFREBRT

4.2 ZEEFERYERBIR RGN E

EM6pkLA LRI EERERZEERE, HirikeEFiniER

BN TRFPEREIEENS, ZE8RENNEETZRBERR, BEARETLINA, EEFRH
THUEWEHIEREENEERRL R, B RFE IR O SERERINLIIE S HIEFMHER
A, I, AR HIEENTRESReMERS, s BB RILRIILEAIRRE, Fans,
ZEIREMEAIIEM SR RS I B FalRITUR BB RARTE, SEERHZEIA
&, T4 BEEREIRRE LEZE WSS, I3 +9 X EHFEITIFREBEChl S
FI=HOEE L.

EFHEHT SRR
380 27 3, itk | BT EEEEE
et I A ER e
2016 £ - FERHEFREEES EZ 58: fFR=HIRERBR

44



| BR{4 N FRFT A & (R FRAUR R

PR ZEERERER W ERESHEZEHIRERFRSS

HMERINRBBNIZHEFENAKRDETLURIN, AR RZNKIRT SLRMBIIFENK,
NERBEWESRINEFRS. FIRERK, ERRESWSFRINIES, SSTEURIISLEF
oE, RAERALUIEA REIEMEARSS . [EREUERERDS)MESEIXFRIAE T & RHKAY,
EANEARS LI ITERZ LT N BRI, RS TRPIEE, TR ENERESES
HIEIR SSHE TR = EUERE L. ANSSIERaHFIHHMES .

LT = ]
Amacon L aRE
E-=mIRE
Google=ETLF
Ilicrosoft Szure
=T

S AT DY)
FR=

==

LI ol

Binohl- ik

T o=
SELHRE

=g

2016 £ - FEREAREQRS B 59: RAERZHIREERR (AERASIE)

45



2016FE - PERHFREBRT

Z2EIREN. HAREIHITEREFGENEEEERER

RRBAEIEE T, 8Abl ERIREHITREIRFIRENT, REBRR SR EIRNZ2MEMENL
Bt BUR, nEUREETAOFMEMA, X—RRitBUHENE X ETERS, 6B EE
TERERIERNREZ —.

iR R TR mia T B1%
IR P e Y g e
FETE TR R T E R A ER
R CEE kRN RS

IR MR I e S A
IFERRAET L AU R SR P R S

(TR 2 it TR A S 2R AT

PR TR =TT PR AL AR T
EE
2016 £ - REMRIFFFRE RS Bl 60: RAHTERIBEERNTE (RERASE )

(BT FIZE ] MABBEARRG LR, BAEEZINS By KR, Q167 Fifiefe 57 X, OLTP
F#20LAP, #70LAP S 4 HROLAP_ MOLAP_ HOLAP, i i¥ 4% i+38 2 B) AT A AL 6 s VA L A9 TF & % 18 BIJAVAE 4T
BB K BT K FA KBIBG K, kL B RAT AR P EA A ARA T, 73T,
BB AR R 7 T AARBA AL T R EAP R BB ERE R, Wi EEE, JHFAL
BRSO E, EEEF MAS AR, BT RABELEH RN T TR, A= TH
5 X BAEG AR I, TR R IR EN 2 iAo 57 X7 @ K45 LR R

46



| REGESARR IR

FHE REHEFRARNAIRSHT
5.1 Al ARIET SHBR RIS

B24%NEWTEERABIERA I TNAFE
RIRIIFEIER TR, 24% AT AEIRERAFT KN, X—Etb 520155 RISHHIEER K.

AR 1%
20L54F HLeSE
2016 ¥ - PERHAFRERRS ElZ 61: NEXHIEFRIMAREWSEE

BEAFAREIEEXEEFSHNEESL

FHERARE RH—EIEE T A B A REIEFERIRA, N XBHEIEED, B20155, 2016
FRABEMAIEEZAIEFENIEWIEEIBK, StE33%, Wit MERITERARRIRZAN 2
RN T EIRL £ HAVE R, IMEME RRIRT FREE REUEN BRI EEEIEAN56%,

. 15 2016T ——EfE S EEEE

hath

104,
-
AIFE  ATRAEHE  AGE0AN Sk
RinE | AmErE  rdeth
2016 & - PFERHEFRERRS El* 62: I AKBEFSHEARSH

47



2016FE - PERHFREBRT

TR RV REIRFEIARHETESOALLT , Ep—a98iREERANF10A
AV AREHEFAAUREFEOALLT, SEEA74%, ER0ALLTHURAIZRA SECEIRS L .

25%

26% 23%
g, 11%
e B

1-54A A-104  11-30A 31-504 51-100A 1004 L0 LE

2016 FfE - PFERHAREORS Bl 63: Rk KEIREEIPAIIE

B AARIRZ BRI KR N AE R AIEES

AREEIIAN, REIEMESHNECKBREERE, AMITFSEARNENEREAZIERINE,
SNfELEREUEN A, AR RAT LM EXSE I FRAT, ARIBHEGEDIREE, KR
AARIRZ BB F A2 R A A EIEN RIS RIFI E (0. RAIRRMEARZ N B
SBERAEIER AR RAVHILCIT,

m2015EF 20165

- I 5
SRR AT o

S AR .
e DR FE b | -
Yo b ST A-FR G| B e e : L,
SR YRS | SRR o 31%
T L8 RS E R S -
2016 & - FERGFEEEES B 64: U MEAKIEFEEIENIEN (FERASE)

48



| REHESRAR IR DT

REERANBIASEE—, LIRS R AE

RXBERIEINAREIEN BZSENE—, BRIARD R REIRNIN AEZRIRIES D
o IREBREIETIMC L, SE/965%. RIEBMIEEKIE N ET B BEGRIVEFCERL R
XZo

Fittr, EEEMRREARRE 5%
SR EE T, S ST E
AFEEEEE, TSI ]
shi-mRrEt e
FEUEEATESIZHTT

SR | RErTE

G R TR

St Bl

TiEE

2016 FfE - PFERHAREORS ElZ 65: I ABIENANLSHRS® (BERAZE)

49



2016FE - PERHFREBRT

5.2 eV BHIER R ERHIIRER

BRI ARIEFa B R EEE

EWHIEFERETEWARNESEE, T2EEARETHBRITAER. EARXERS, til
FIERBENEBN AN RS HSEERYE54%, SKE M5 c) SR 545%,

Cr R iR EHEE ] 54%,

G H ks 1 A5%,
Hhhh T E R R AL, 1 410%;
o HEDEVEE 30%
BEESRENE 27%
WRTok = AR SIR S EE ] 23%
-k = oAl = Pk 1 155
Eitt 1 1%

2016 FfE - FERHAREORS B 66: RIEIERESH (FERASIE)

50



| REGESARR IR

ir6pERITE Y AR RS ERIMEE 1TBLAE

EREIER T, DAHIEST—FNRR, BERT 20155, 2016F RV EIEEBREAIE, BIH
P IEEUESE1TBLA PRV S LR R TR 716%, 12M0TBRYSEE BT+ T13%, FEB5%RITI AT
BHIEECEIRENPBLL L,

m 20158 ¢ 20165

53%
43%
3T
24%,
11%12%
. 5% 25, 1% 53
e [

LTBLEITF 1-10TB 11-10aTBE 101TB-1FE 1PBL E

2016 FfE - FERHEAREORS Bl 67: M XEIEFEEHMERIES

51



2016FE - PERHFREBRT

K60% R K EHETF SRISEFHMEE20 M BRI E

ARS8 % AR A FIRE & EEEHIEIRE 20N T Sl b, EHhs%a9i I EEEHMAEIE5000N T &=

Ak,
423%,
2%
15%
105,
| | | [ | - [ | |
N ; & & s S
N 0 & N o7 é}g‘h
S
2016 ¥ - FERHEFREARS El% 68: AV AEIETF SRR

52



| REGESARR IR

5.3 R KRBT ST ARAER

6pkbA LR {EEFA S Z2RIHadooplRAME R EIETF &

FEREARIENERAT I THadoopk {ThRAVIEE FMNFEEEERZE, 6L LRI ETREER
HadoophR AN HE 322U &, 28%(FFIVEFERAR EREIRSUEEAIHadoopr W ARA, 21%89El 5 FERYZ
Hadoop#t X ki,

2016 £ - FEREAREQRS % 69: l{ER Hadoop BEAKIBEFEER

93



2016FE - PERHFREBRT

TE1E AR 2R BRI ERA Y Hadoopr L AR A<, Cloudera Managerti S FIER 22, 6L L; TES2UERRY
HadoopfiZ<e, Amazon Web Services EMRFTIBM InfoSphere Biglnsights3511A36%F125%A9 5L, HEERTFRAL,

2016 FFE - FEREFLEQRS 2016 F£E - FEREFREQRS
B3 70: {EA%ZEA Hadoop EILER{EAER Bl 71: 22U8Z%HY Hadoop IRAMERIER

54



| REGESARR IR

HDFSE W KEEFSFERNEESHRFELE

ff&HadoophE K2, HDFSH AT 14 B FiFlIMapReducefE IHadoop Az TR IR Z 1\ lHE A, <
IRIEAEIRE <, HDFSAY st /938%,

Hive{ B AXEHEFMERIED, IRARIFERSAVERR, GEE32%, BREF LEFT3%.

P KRYIEFENAREZNHE 21T 0. IREERRBIET ML, 15%E W ERELK
(ElasticSearch + Logstash + Kibana) SCRTHE D&, SHUERNEEIED 175128 Apache Kylinth1S114%
RIEAERA

WZ015% © 20164

i 38% 1 : i |
' 37 o o |
| ' 3285 | | |
I [ ] ! ! i
1 [ : : |
i D Lo !
1 1 : 1 |
: b C 0 1sE [
1 11 | 1 :
1 [ 8 - ! 1 |
i 1o T3 ! i

| . | ELr i | 4% !
I R : I A an I I 1%
! | 1ol | P I
[ [ e i D

HOFS  Adluxio hive Impala Presto ELK  ®¥ylin  Heron

2016 ¥ - PFEREFREARS Ex72: GWABIEFEEEEGSH (AERASIE)

95



2016FE - PERHFREBRT

SparkBEAZREZRERT, {ERSpark SQLFISpark Streaminggz2%

Apache Spark@—MEIBE X HIREIERIRIRBEAS |2, ©ollR7iz1T, oAt tHadoop. Mesos. =
RIT1T, Eo LRI ISR EEHDFS, Cassandra, HBaseF1S3, ©JLAIEF+HadoopEEEF R FITE
WEFNRL R FRNSITIRE . Spark ES RS R T OAPIZ 7Y, IREIEEAMRITINE, STLLAKRERES
R8s = TSR E 209880 EAXIFIAS, 36%HIEAFER T Spark, BEFIEK T 1%, HF
Spark SQLANIEIRE R HREFEFIHveTTEFRE, LA52%HY/sE FAZHE [ ASpark B4 &1,

mI0ISE ©P0IGE

0L L2%
Spark SLreanning 33%
tparkk 144
hapReduce
Wllik 15%
MsparkFEARBITE 14%,
Starmslsterm 4
Graphx 13%
Flink [y Spark 134
2016 FE - PEREFREORS ElZ 73: Spark REBHERBER (BERASIE )

56



| REGESARR IR

KafkaFFlume R i EiE(E FARYE ST IRIEIERER AR B M

HENFIFEMZDHXRRTEEMANG, TERRNARSE. RSLE REHIE. BRENE
[, Katka2—EMEREBIESHINMARBATIEENIIRESR, BEREFAN. BFILE, X
FrHadoopE RTINS, EIUBRTE AR REERNAER . ERXEHRS,
HHREEBRSHITERING, GE47%. Fume2— M0, IS TRIEERERE. B
BIERARS, ATUEEIEFHR AR HTERIEIIRE, AR SEEET916%.

479

9%
e,

W U% 1w 1%

&
4 Rl q?zb& @
N

La S s ¥ L N M & A X Cr AR S TR [
Gl g g S g o

2016 FfE - PFERHAREORS EZ 74: RAGERSIFIBIRKEFERER (BERAZE )

[SRF: BE ] AR ES RSO EHIBEL T LA, ARBFLGH ZTEZEF EI006UAT RHAES
PO, XS WEHET ZIKRA, GBER, KF ., SRk, HARS. BUF. BT FITL, Xy
ek B ¥ 52 4R A 10TBA T,

i A b QIR 0 B AR £ R RIRR T &AY R sbAe SR A 09 B &SR, A SAERAE, MR R A 5K
JERAR GG ONTF B A, LR — R ICH 6 EFEEAT bk, A QAR ARt B BB, R
B BAEA A R T IR A, BB ARILPIR S, WA AL ILHI R TARAHESE . B4, R
R, 155 E S BT AH oK,

HDFS, Sparkf=MapReduce{s; /X & k $c4 4b F2 o9 A mh Az S B K, 457 & 48 ASpark Al P #2 EAAHIAR w
MapReduce | 7 W7 A=) 691418, AS kAR % 09 8 & K2 & FHiveRSpark  SQLAF 4044, R HASQLATF Ak
AT R AP R A, AR KSR S R AN TS B EF ER 0% L,

R, TR KEBRR, B RGEZH L, WlTRESEAXEEAT, BARARKIFoLL
% KiFK,

o7



20165 - FEREF AEARS

FENE I ERTRSWKS T
6.1 RUEARIRS XA

W RERSSERRE EAHEE, FRABEATRE L EREEE

EEUER T, Br%rIEWVIEEERRIRSS, HREFEBRTIMED R, BT RIS E
EESRENEEMEER, /A LEWVSEEIWE SRS IS TUEE RS .

TH

Al PEfm IS =

359

IT%
ANlds AR NEE
2016 £ - PERHFREARS 2016 £ - PERHAREORS
ElZx 75: ERA=RSAIEI AL Ei% 76: U RRSAPESEXNSH

[EVNESIE] 2SR B E = ZAE T o LTI AH R E 5Kk, 20165 22 + = 5 09 §— 3,
A+ Z AMXET B R, AARSTFHRERMS L EITRASS L, LERXTALE P,

58



| A EREARS IR DT

PERITR AR R ERRRSHIIEZER

EARIXERS, T ERAIANERE RIRSS T LARREWITAA, HEEI RNz mAI
Ao S5%HIE WA Z RS RIF R EREME L DT LULBAARIEW S TR, SiSRERIR,
RS FIH SRR ERNARNER, IESRSE.

LA 119
=l | i = P el S L
iy . REL
T R O B 424,
el B 1%

TATUEFRAET , MTH LT 455

EL 1%

2016 Ff - PERHAREORS B 77: tUAERRSFEESH (AERASE)

(BNERIE] AT Sk 6943 SR A, ZOBH MM LT kb frbrigda R, XA
LS EF ), A2H—T @, L AR LR 2#— T WENE BAHF RO LS RIS, Hodedk 52483
T L H AR, Bbd L FRALNG LG Z 2 TH, ARRE L4 AL EFEAT,

99



20165 - REREFFAEARS

HiEREMAFRttRREEEREABT RS RARIE

SIRSEFRRAEIREFM. ITENERSNEN, EURRERSHAENLEES P ARMEZ
I EBIAYERE, RXED, ZEXAEIRL R AWK ENETZE., BT =R
BIEMEATHRINERY, FEEUFARARRSZFEEXANRAAR, #MEUREERITE
FERMTE, X—ERRE A /I33%AYE AV EIRATEIRT,

seeitrase [ e
A e . I
FAFETE . TFFSE o
ZiTapER ENLETIET R RS kM _ 1%
AR T

e T A Ty BRI -_ 1%
ATk Ll -

earireras. [N 1o%

= SRR e Mal e B R TR _ .

SERFA A i
wERpEREE e, ma [ e
EesArmk s ERssaEm [ 5%

sergadgEeme [ ox

rTEaRgEs [ 4%

2016 £ - FEREAREORS B 78: mEAFRPHEIGHITER (BAERASE)

[BNESE] M KT, A7 RAREEER, REZRSF T “RgX 2L KikLikibf P
fafe, WL “EEBH T, BpAL P AANH =LA Ao H 5k = in AR A %, A TP R A0
HEBXTEREEREES, BT 575 2K (Coud Access Security Broker) S #&r#55c o K,

60



| A EREARS IR DT

fIEZSHERABZFamHE

RRBHEIEET, WERIRSISWIVERREEN TTEMIRS &, HEE(L. BN=RS
HYEE FRSEIERIT 2014 F E2015F B EIE AN, 2016 FIRAMRIF LFHES, 18K T3 ED =,

m 20157 2016F

=

. .
Amazon AWS

Mlicrosoll Acure {20 EE L ]
TR SnftlayarBlusmic

e

=

W o

Flm=

ERRAF

==

Il
T
=

WHEIE
SRS
Hi#
MmN
Hik
T

2016 fFE - PERHFREORS B 79: RAERNERRS mhtt CAERASE)

[2] %4516 E CSDN ( 2015 FEhEIHEAFLEEESE )

61



20165 - REREFFAEARS

6.2 W FERIRAIILSSERE R

eIz OIS BRIAIER T BIMEERE S A E

ANV S B RBRS AT B EEEREGHT, SR LR WEEEF KRS WS SIERFHREES
RS £, Mkl Rl SEEERmAISLERE0%.

TR T
TEOAFS
el | et
B\HET R
WFEL

T AREERRG
HEER
AEARES

i pots

Hik

2016 £ - FEREFAEBQRS Bl 80: IEPEERRS LRSS (BERASIE )

[B/NEEIFE] A S A 2%/ LR IR AR EA, fob b EABITYHEEL S A%/ S, TR
AR AR, SINER b 5 AR A ITFFAAENGI R A, AR 6 5 240 P s 73 R A7
KR, AR HIEATIAAE BT Pl MK A% LAttt st AL S ERA e
P,

62



| A EREARS IR DT

MEIEHILIIREEHREERI S EREATFHRBETAETENRE

40% LA LRI AIERIE RV EROAR G . NAEEEERRBEEIANEFE L, 9% IEREE
BAn LHEANTFERT . XERGIIIREVALRTER, WEENLEEERRS.

e RS = AT

WEOAES | 4 ok 435
4SS | 3, T 4%
E g g 3% [ 28w 415
FREM R 355 % 40%
eSS | 10% o am 39%
JEERSE N I 39%
EEWETS 9%, Ly, 7%
B kSR 1 30%. [ o pRL)
= | 1% T
it | 3% I 1
2016 FE - PEREFEEEES B 81: EURRVSHEZFEERXNER

[B/NESETF] AARRAANLH Zi— R %20, EERR, A ZEXT S LS REER A4, 7
H. AT Ak, 2FBHEART, TMABRITOGZLBME T, 3T XA L5 5 A%R X4
B, AR S RIS LS B R SRR F R, REMOTZ 25k,

63



2016FE - PERHFREBRT

6.3 EAMEERIRSZ FaARIEERSH

OpenStack@ St IER = FSRNEEERZ—

OpenStack:2laaS(E iR IBEIARSS)H A4, BIFER, St ELENNALYTB TR ZMERS
IHzERS . BRIER=FENERBES R EE T OpenStackREPE, TAXIBIAF, H43%. EF
DockerfEi2HI= & hEE932%, UFIEE {7,

EFOpenstack 3%
EFDockerlt=Fs 3%
HFCloudStack 21%
E+vhiwars vienter 17%
HETHEFREZFE 10%
EFCloudFoundry 2%
Hitil REE R AT ES 4%

BFOpenshift A%

2016 £ - PERHFREARS Bk 82: RURIHBEFAMNELR (FETSE )

64



| A EREARS IR DT

Dockerft RIIBRBHAR BRI FERRSIIFREIML SR

R EIMCAZIEG RV, BESHANEXNHZNIEIL. =T EEMEEEIMEA,
B RREENS DLW ELVNESITR . SRS iIhal, @ EmEIE A, LDocker/IE
BRI ANZ R EREZSIEIFEERAR, GtbA53%, BEEFEREI LR ARRIVMware
vSphereHJfEFRER,

Dacke sz
Whiware vsphers
KW

h3%

Cilnix BenSareer
Dracle Virtualbox
nicrosoft Hyper-'
IER Poseerty

I e Tiasicorfpher e
Xan

Yirtual Bs0

Hik

2016 FE - PERHFLREARS B 83: RAMEREIMLTS (AERASIE)

[BNERIF] & AAH AT EMLH A, {20penStack 2 44 T 1T X 4% 56 & 0947 £ 4L, #DockerdR 4% 7
IR B AR AL, =& K2 8RR E SR,

65



2016FE - PERHFREBRT

DockerfliDocker Swarm2 b {ERRZSRIRRIRARTIRSS twiFTH

I KRR AR 1 TE A IDockeri AB EIFE S ML RHIFIERIT XIS, BEIEATFRIG
T ERIRLTH 2T FREAY, TEAXRIBIT, DockerZs 2845 ARLA0%AYE FIR AL T Hth S22 AR,
Bt LBt BTN LA RIER:, UEAB, RITEST BRREHERBNE
E4FME, Docker SwarmZDockerfIRAEEET T B, H41%aIE I {ER,

Crocker a4 Dockor Swarn 41%:

L 12%, Kuberneles
. S
K1) Jails 115 EEFEFRTH

Measoe
Rechot/tid A%
. Opanbrack Magnom

Salaris Zoncs 3
] % Cloud Foundry
LXD |0 %, CareD5 Flest
=t | 9% rancher
2016 [ - FEREFEEBRES Bl 84: DU BBERARGHIEGERBER

66



| A EREARS IR DT

8pkLA LI A RIFEEFRRmE# T H, DockerflJenkinsBIfEERZERAR A
DevOps2LABaC TE SR AR, BRER. SR ELSIIINEEE. LBEE. 37,
WA RABAIDENLE], TLUEEHT R SIEENEZESIESRR. &R XDevOpsEESIARIER]
Em, HEIEREZ RS EF R4 TP FADevOps T . FEAKIEH, 86%AIE
WA EIZEEYFER 7 DevOpstEX THE ., EHDockerflJenkins{EISLEIDevOpsHIE E AN F i e
%, Gt BI7947%F044%

e Wi Liocker

lenkins
‘ Saltstack
Fuppct

Chel

a7%
44%,

Arnsihle
Vagrant

&%
Rocket

Hit

2016 & - PEREFREEARS ElZ 85: 1=Jk Devops TEMERIER (AETUNZIE)

[S5iF: FRF ) RETRZAEFEARARNGRLE, 0. A ETHF, FMEZ—FRKGLY
BREF MR E, 3FMSANT Y EILEEFANL NS, 48 =5 @, K14 2|OpenStack & £k
M =-FE 09 H %, mDockerll| A2 4k vSpherefeK VM, 7 & it 9 B 24t 75 %5, OpenStack+Dockerdh) 1 #4474 = &
ZRARALY,

67



20165 - REREFFAEARS

FLtE WNERFESF AR
7.1 EETATRENR

A% FF A B ENSERFERIATTR
RIEAXBERET, EREFRETNSERETRKIIAZAISLEN 4%,

g 5

2016 £ - FEREFREQRS ElZ% 86: NFEEEARARSGEE

ERTFEFREUSFUTIERIERHANE, BFHFEIRHFRERRFIIKE
BEFRENSFRITIAINBIEZEREFISE, HPST%iF &k E NEFRIFIREIZIE,

2016 R - PFERHAREORS Bl 87: EiEFREMIFIR

68



| TSR EFEFRIR DT

BEREFEFRERFIEET 1AL, BERFAERFE2HU LSS TREFAER

WK, Bk teiB i G R & B KF,

i miEs
I5% S0
-] I I I
<:a ff
ﬁ”:'
4;9 {5‘* 4«%}

,_;9““@

EhE mifik

3%

2016 & - PEREAREORS
El% 88: EEFAAERIHSEAILL

2016 £ - PEREFREORS
Bl 89: EFRETRKIESRIAIILL

69



20165 - REREFFAEARS

7.2 BEREFaRRERIRK

EATERT, REONSEREIIB205R, X—HERNTERIFEEK, LFEEEE1-2
PMEENEE T, fEEEELRERRRE, BEFASIETUTIR.
BApPE AKX S EBFFERIAL

RIERRBHEIEE T, O%RIEREWFR T BainfIERENAE, Bl ERTFaTeE
NRE L. (BB T A APCIHRAY. MEICIEATIRIESIE N B R InIR R EAT AR
%, TIERC S MEZIZHAIRS T

SE

FeR B R P P

2016 £ - PERHAREORS ElZ 90: EREFELIRDH

[3] BuEsKiR: PEFHERE ( 2016 FHEMEEBE TR RERBEED )

70



| TSR EFEFRIR DT

B3R, FIFRERRETRE, BRSERNARE

HIERT, R EEETFANFHEERFE D 5ILI3%T124%H S 5 EEEFARERE—FNH
=, BRI FREERESDHRIFERSINE, ERSEREUNERAZS. FRILEZ5, #
BERELRBI%ISLHMTSE Z, AEEREEE. BH. k. ErFEMESNEIIEMARE, B
BRSEEN. EEREER NERFEINREIVA.

3550

3%
‘\Eﬂi
4

& 4

A%
12% 1%
=%
Illlmz%zaﬁz%z%z%z%
A mEEE N
& &

aﬁx“es"" LR “i@@@ﬁ’

2016 FE - PERHFLREARS Bk 91: FREBEBESSESH (AERASIE)

71



2016FE - PERHFREBRT

7.3 BB A=A RARSERER < -ONRS = FTICONES

EETAXCONIRS B RERIESD

AREAR R, 1EFEACONIRSHIEE WS, BI1%
WEREC SRR FEAE=HCONRS. TEHETER
BRI HIER, AT EBERATA ERATZHY
ADFIY 3, ECONERB D &IRS AENE Wt
=, BECIEBEESMIE = CONIRS A IERE
E%2CDN 2016 £ - ERMFEEARD

° Elsk 92: EEMAAER CDN X857

BEREFaAZSEAERDRS, BERmhizRbi—ZMARINSR

B EBPaaSTFa, NEIREERE—IATEERIRSS, REWSCUFE. 3260, SEERSSMIIRE,
AABEE T BB TN IR . IRIEEEIEE T, spll EMERFaERTERSTRS, B
BRIRSHIHFARLI—FIRARIER, EPEEESIIIER 3% IIEREE I ER.

FEN 135
1= 5%
B, 2%,
. i 11%
A7 ArE | 11%;
mEE [0 5%
SR
TH= [ 2%
T 2%
Ul 1%
ENAEE || 1%
G (5 I
18% Bz | 1%
amE | 1%
. nginz 1 rtmp It
, trpeg || 1%
= = == | 1%
2016 £ - FEREFEEEES B 93: EiEtW(FEREERER (AERAZIE)

72



7.4 BEEFEEERANEIRRHEIGDR

REMNRESRERTFaREENKRA
()

EARIXEHF, SR EMEBFaIAARENE
MR EREREFa R DIIAIET.

| MREREFEFF RIS

i

b

2016 ¥ - PERHFREDRE
B 94: EETFARUIRAER (AERASE)

BRI EREFESER T URAERR XIS TAIN, Fin. PN KERFERE
£Y¥a, "MEENENEIEEREN, FrIEF/ERE. AERFNER, BTHENEK, RE.

KEFLZERFENRN, WEBIREEEREIR.

=l
HE - 3%
=7 - 343
ik EELS
£=E - 3%
He - 1%
B 30%
Pk | 175%
et E o | 13%

BITRE oSEETT o =BET

2016 F£E - FEREFEEEES

E% 95: FREBEBEFERMEAER

73



2016FE - PERHFREBRT

SRS REREEAATIERIRSHIE

ERWERFAITIES, 8% AE R TERSISIHRBHIRER R KT EPIB RIS A%
o R TREEERIRAEI TS, WERREEXIESCIT NN T SRR RERIEE .,

EfuiiiAm. = LE
FEeribiz 41%
Ll A0
]! e 13%
Hir | %

EinE A 11%:

2016 £ - FERHAREORS B 96: ERFRPIEZINENG (AERASE)

[ B FE ) MALFABT LA, ABCBRENHIHRHARTLRAEE, fafh, hF.
R, R AAE, BT TVEUUGCH A 209 HAE-TF 6 AR, AEH RS, BT R 00
. PIb. FATFAE.

Ve R ARAE A5 H A GICONIR 57, & 15 69k sk AL B0, A 09 FRILAS K B4 &k, 90 i
R8s, LATRGRKIBEHHE, BN SHAZGER, BN E454L 4R R0BS PCHiA,; 2130
BKFENIMILT H KR, B LTEBTFARTRS, BHRET. 46, MEEHHAF &
Yobi b AF, 2 AAECDNGY B 2hFor bk it B KA TAR KA Z, RIEF, CONFF ke 4k, A2, FHIE,
B, REFRARA AL S Y, SRR RAR LA, R AHSE T,

LR, BAEZHH R KB FT, KA L AHECONT 7 etk bAoA L2458 A 32 K-F, TVl
R BT A S W FIFAIRAK, B ALR RIRGGET AR, S TR L AL mE, kit dagmb, ki
BEREEG LA TAEFRORY, 016T9 LT RE—RLGBEBR 25 E, QA LA N EH =
ShAR K 09 B4 & A T VAFEAT A beik 49 % K,

74



| VREZFEFFRIURSHT

F£N\E VR NBFEIIRSHT

M EHEE60FRE—REIER X AV ZR M, EIFacebookl A BB EIRAVRITIL, #SKiEk
ZH BESFAREFE TVRIE AR, AEXNRRAEANVRARF Y, PEEMIMEHIHIIRIEE
TIERRIER . NI ERIERAYEMIISE WA T EahEE . EVRIE, KZHMARMNESGFIR
EARF TRRX AT, BBAREWS | T AEBDRIKIES, BRTEASHINS SRR, M EfR
VRABHITRZ FHRBEKISRIFRIR R . MBS AEVRAFARAREHNE LAIRIIRANSHE
R3FF, X—[oFHaSEIE,

8.1 VR A A ERNEXRERD

(3% REBVREBFAER, XBmE7HREHMF

VRARFZHIGVRIARKZERE . FAABIIREFAE R RENGREBEFESERE. AR
BIEREKE, (NEWIIFRARBVRIRAMEXRER, HPETAAIVRREKFREZEEXIVR
PR T TN IR R LAT K,

3%

WRTTHEE
2016 fFE - FEREAEEEES 2016 FFE - FEREFAEEEES
E% 97: N\EVRAFREARSLL B 98: VR FREZEZRIEESH

75



2016FE - PERHFREBRT

VRAAZEHRATHAIRZ 2 & EHIGAIR AN

VR HEIEEZR e, EHIAFERAVERT, SEMRABERBEI. NI SRIVREAR K
WERLTER FEADER, ARBEFABFRIIE, R RS RAZHAVRZ I E— MEIFEAIN

Ro RRFAFERLLL EFIVRFF R EIA X ZHRIHEIRAIE KGR,

TR RTEEIER,
At RFF BT AT LRk
VRIS T T T

EHES

FEd=m
VIR A e
VIS
FHOETLER
HEmR

iR

2016 fFE - PERHFREORS Bl 99: VR FFRHIBEIAIENE (FHETABIE )

(K3 AT ) & TH P, Biodek LB, 122 8k BRI, VR 245 EHKR—K
EEME XA, T 52 SRLETE, F2H BAGCIHA 5K TN, 2705 AHAH L

At 5 ),

76



| VREZFEFFRIURSHT

IESERRIVRIF A ZIA RIS REFIEEIER S e AR RAYERE

VR mtER T EREAE SR m, tEaniiEk, XAl EZHRITIIRRE, Mit=RA I EmE
FEEEIS 0. FFREIRRGFAImbR T 2R ER AR EAISIEI, KEURTREHIFIIRE.
BRItZ9h, VRREBEIHERSKSILABG SRR, BEEAEERETRAPRE. mMABNREE
&, B—PLTRESTEER, BRIMASEHAEZRIVRIERZ20ms, FEAXEHAF, 55AARIVR
FFEREEHBER T IRREEEERYER,

TEE s o
SERIERY AL A
B .
aERE | _

MR -
Rl 1 11%

2016 F£E - FERHEFEAEQRS E% 100: VR FRIGERIHZAER (FERIZSIE)

8.2 VR A& FEA VR IgEZS5HASIZMBR

IR ahinflPCink BIREAIVRAAH R KRS

BEAFEVRIZEXD A= BaimkE. PCHLEF—AILE. BahinkEREMANFHIED
oJYE, ERHEERAINTE . BREFIIERERIA RN T ARVEREM, 1HASARIVRIFAEBHEERET
VREIFF %, SIEERVRIREMEN; PCRkRMEENRR, FEFEHREERISEERK L
AREHATIVE, (EESRIRAVMEREFIIUHAV AR EIRS | TRESVRF A BRI ERER, L41%895
EEHHEERRBAYEE —A; — AL ERAEEIRTCPU, MNFIHERINEE, ([BRIEPCIRtI®a)
iml8), HIM&. ZASFEHEHRUBRINE, (BRHIVRFRIEEETEHITTR.

B RESNRA TR PCRETLE 0 —EiNETER =

2016 £ - FEREFLEOES El% 101: VRARBEESH

77



2016FE - PERHFREBRT

Google Cardboard @i A5 RS ML RIRE, MEKAZRIEVRERAIEZE

Google Cardboard2— MBS, ZFDIYHIVRIREE, EMNEE, BERFRITIFEL. ERIZFE B
. B, ik BRBUMGRELEAME, BILERS|T57%HFF & & X VRAYF ST 51K,
LT A Bk IR BAVEIE. MCardboardEDaydreamVR, GoogleNMYEEH T EZVR, B
BainVRAMTAER TS, ERERFAYAdoid NAEFHSEIL 73 F VRIS, MEEHiRARRIERERT
ERIITE. EXEREERNRFHELII—AVRANIRIRE, ENFR, FEFEICSESR, ik
AB%AVFF R EIEIRERERIHITVRIF K . MSamsung Gear VREFAB OculusfINNTE, MEEERELE
Bhsi, BREIERBRAVNTS, (NE0%IFRKEFEFEABIRFE. BT, NS KIAZR
IBVRERHIEKRAEZE,

Google Cardboard [ s
BEEE -_ Hih
Samaung Gear Wi -_ 20%
=im g _- a%
Ly LrraarmvE - T
el [ 4w
B I 1

2016 fFE - PERHFRESRS E% 102: VR FREFERBHiRLBREER (FERISIE)

78



| VR FBFFA TR

HTC VivefllOculus Rift@ i E RAIPCimk B

HTC ViveF[I0culus Rit 2 BRI FRAIPCIHLE ETR S, BEZEAERINE, HTC ViveEERIFAIIEAE
FOiUiER, MOculus RiftfflEEFiE BB EASEENINATFE, EPCAERSERAAE, ARFELE
ZELER. MEERRERR, 253IL61%F053%09 5 EEHHERIFRL,

£15
i
B b 3% 1

) . ) - , I —-— — -

o A e i & 3 = i
& ,ﬁ? T S ¥

o % 4 # o
e
2016 F£E - PEREFREEEES B 103: VR FF&RE(FEMA PC indBig&EER (ABERASIE)

[ SKIRIT | VRAZ -3 2R A0 TP S ik ik KL, & A AAA M 09I 2], REZRR et i
B RBN, BRI A, F i F G A AR 2R, B A AR K — B,

IE8REVRIF &R &R Unity 3D &S [T A

Unity3DFIUEA 2 BT APk B E 2, oni3t o
Unity DR AT B A SE AR Ao, Unreal Engine 4

AR T REASRIRSERIA, F5E5 T =

HREN EE, HESH, BEBAS AR

TR, 25RVBHIR, TOMOVRITA & e oot | &%

Unity3D5 |22 1T7VRIF A » MUE4E T EEIE R, CryLhgine i,

HESTHIARTIRENOE, BB SRAROFT R AEITNFT ot I e

JRERES, (BUEA EFEERF AAS, <=
BUSCRSFN R, AEVRAREFEREARS,

. . e 2016 £ - PERHFREERE
RRBAFRLA23%AI S HHESS — AL, Bl 104: VR FRPERANFELSIENH CAERASHE )
[GKE% s ] 519 it 45 N £ BRI NG A R MR 5 AR E K, RTHRRK, TEALR, Si-Fs
R BFUE; B2E AR, 450-F 5 MK AS EUty, BERBUEN XK S, Uity a7 THEAK, A&
SR ER, BEERHAY R ERRERT A LFELS,

79



2016FE - PERHFREBRT

8.3 VR AR EIAFmFF & IR S

(RBARRVRA LA IN A ™ m, HEPiE—FaIE R &HE 15K

HNERBEI—HREEARFAVRF LI, AFVRFRARNENMEDRER, 82, &
AREDHIARABRERAIBOEEPEEGRER AU~ R £, EEMVRASTHRIA
8, FESEREHRAKFLZR, BUESETTSRENVRATH R EARXEIHIES, R4k
AOVRAF R IR TP VR Ga, HPIrsmRIEA R &4 7 —5AVR = fm.

A5
WEFEFEVRT &
2016 & - FEREFEZEEES 2016 £ - FESREFEAEBES
% 105: VR FEEMNES VR F=RIER [EZ% 106: VR FFREIANET VR FRMEHSH

4plA EVREIBARSFF R 5 a2 VRS HIEFRIN A&
VREIAIERAD XA E X A—FUR TR, AMVRAHIFRE—FLE, BEEVREANITE.
VRIZERIE RAIFFAMARIFE, HREZHATIRRERIINENEE M. iZVRASHIZEHAZ,
RVRITIEN —MRIIMESRSE . VR=mBERAIFF RS AR AETENBHIARSHIEL, 15745
LE,

R L7 E—] -

N

2.2“:{.________

1&%
B

FiH IMFRRINE T=ET Rt SRR

2016 £ - PERHFLREARS E% 107: VR =RARERSH (FERISE )

80



| VREZFEFFRIURSHT

6RLA_EVRASEINES XiERE R dtet
VREZAR B i SRIRFANTUR AR AR BN T I, VRITz et ELL R Z 2E R = ZF(
ITWAYEM, ARBEH, FEVRABSH RS ERIVREIERF R MVRIFRABRAINE 562%, FIEHE
—fL, MAIAVREABHTIEHEERE. R RIER, BFRERESHARMER, NSEVR
FAMBRABTFRAIVREIA 543%, HEEE .

G
3%
20%
. M 3% 1% 1% 1% 1%
=

U A% #@EEl Rl SR T EBE  Ei

2016 FE - PERHFREARS ElZ 108: VR FRHEPAFIE VR IBER (BERAZE )

VREARRMBSIEZ, FERSSEFREEINA

VR BEAFRZ —ME U LRIES R EUKRAER, X—RHEESVREANIN BRI=R A
[Tz, EREREEKENAT EEIRS WA MXERERET, VRUBFAFREEFEE—HR
REEE, FrfZBHIVRN B AHMERIRAL, BINE3MAR,

VLY
1%,
RE 5%
% 1% Lk 1%

EE pR mE Ry EF O FT OTEF OET 2 e =i

2016 £ - FERHEAREQRS E% 109: VR FAREARRUSMAER (BERASE )

[3KIRiT ) KA, VREA BRG], AU “LHAY ZBHAR VR a4, 28R BEAD
BRI, TR Ay Kiksd, S 2R &, 1E9he, S5 ZREE KR 2 0 URR KA,

81



2016FE - PERHFREBRT

FNE BoINAF IR

9.1 BaINAFAEERGE

NEBHFAERESEFIERES

BEFNENZNERSER, REBNNAFLLISNHENMUIOBE, HITEEEEE

TEETNSENAH DB TRAEFRI, 2014FE20165F, NEBHNAFRABHRFIEK,
M2014FHI19%ZEN2016FFAY33%, 1EIK TIE—1&.

13%
a9, 26%
I | | |
20144F 20155 20165
2016 - PEGHFTREERES % 110: BHMAFRARSY

82



FRARRFRIIEERERNAE. BEFaTREREES
RRERFMTERANNBREEETNERENED, EBMNBIIFAEREERS, KRRRMT

BXEENR ALt RS, 9E=m L. BFaFREE
PR TAEFF AR EH, TERXIFFRNTESHR

| BN BF RIS

D FFR AR TR TIFELAR
B, BFaFRIEOES, 538%. 5

RESTAIEANIETBPRIIZNA, DURIBRABRVERIERERUE, SXAIRSFIMHARSS Mt
B REE 2B A PEEBEA IR A75E), SEESEs0%Ll L.

L S g 3% ST TR 365
TaraE 308 =t 31%,
iy
= FU 335
k| iz 264
Wi SRS SR (YT ) 5%
BFAEN _
HiRERESES ilasasi 21%
3 =TI 1%
BetoeG ek 5%
ATl L R FF R .
=5 i 15%
TiL/E P55 I b EEl 10%
kol T B
Yl 1%

=iz

2016 FfE - PERHAREORS
BE 111: FREAEE (FERAZIE)

2016 £E - dERGEALEEEES
Bl 112: FFRTESRSER (AERASE )

83



20165 - FEREF AEARS

9.2 BHMINAFAFERIE

8RS E FBEFAndroid E&RTHE

E T Android FEF R ALEETETIOSSFEFF R AL, 55576%M41%. Android FFEECK. A&
B FREE. TeFERETAEEXIRESTE, EifAndodREELFRREFIL, EL
ZBEEIINE. POSHISHEMIRE L, FFARREMKEA, AT, OSHAXNFLINE, &
RS, EFENER, BFAKNEERMETAREI T Andodf BEZ2HRE, BFENFLR
EEERSERINS1.

Android 7a%
05

Muobiile Broweser
Windows 8/10
VRAARIES

Wincows Fhono

2016 £ - FERHAREORS EX 113: BNAFAERER (AERASIE)

84



| BN BF RIS

Android Studiopl AERIESEINAALZNEEFETHEZ—

Android Studio 2 —5XFaGoogle#EHAY. EFintell) IDEARYAndroidFF RIS, B Edlipse L BERIPIEYE
%, EITESEERL. FFRRER. UDBBaXRIGHMEEL SR, IEEREFRARFITL
ERRE 5. 20165, GoogleXTAndroid Studioi 1T 7 iR AFH4K, E—EFHIEZ4E5R 1 X Eclpse Android
FRTENSTR . AR, Android StudiofBithE 2 Ecipse B ABINTF R A RIERRSN—FFT R
TE, 55564%7F052%,

Android Studio
Eclipse

Xcode
Sublime Text
Visual Studio/Vs Code
React Native

[ 1Builder

Unity
PhoneGap
15Patch

g
Reactivelocoa
Kamarin
Unreal Engine £
MaliveSaripl
Ef

2016 FE - FERHFREARS Bk 114: BMNAFRIE/ERERER (AERASIE)

85



2016FE - PERHFREBRT

9.3 BN AERE=5RSER

IS FHEXARSS B M N AR S (E RS =5 IR HIRSS

96%HITE Ml 2 EBNSE =75 A FRRIR AR S5 RSF R s BRI &, B STHEEIRSS A&
ZE=HRS . B=DAIHIRERE, BAFBERSIT. BEMNUNRBERMARIRNIES T
HEINRFREH M. HER. B3 JEMEER, REEREZNNAFABIEERET
B=IIIRSS, G53%. BRTHR=7 ARSI, HEERSEFZIE, IT—FAIN AR EER
B=PEERS . —HH, EERSEGRITERMBRREMEIEERR, B—HH, HERSHE
GPESENIRTT N BRI R SN

T P 5

m gl = = AriE 45%
Agfrem bt
WER e 35
5 (WA 29%%

i 26%

LBs 0%
wENE TR
rers IR

=t T T e
L) 0%
ASIEEY, | 3%
2016 £ - FEREFAEEES B 115: BN RERSE=Y SDK/API &R (ABERAZIE )

S =7FAndroid M FTHiAF1App Store 2 T Anchronl TE=E
E}JF_‘ZFEF%E'\J&?EEEEE .l:.::lp Slowa

& R E
BN ETEEN L, RN =pa=
FERAS 95 = 75 Android R FTE 7L 55% A L L Googhs Hlay
RIBEfL. TiApp StorelENER = RIE—IE TS ”*’”‘::
EiE, AEBEERSNSEE, S551%. '

2016 FE - FERGEFEEEES
E% 116: BiNAFRETRE (BERASE)

86



| BN BF RIS

9.4 BN A &I EFIERIER SR AN

BN RRinEE SR RS ERIERNEZERE

EREER. MEES, AL, SEBEINAFRIIEETFERSENE, EFKIETHEA
REFHBFIRYCER, FEAXEE, 566%.

L] | e ) 2 GEYE
Ul JalkeE Mk
M e 28%
BT T £ ThakE TR 1 29%
FETIRGAET | 375
7 - AL TN 1 20%
E e T 1%
TET AT Sl 1 63
o oA [ Tl G4
Hiz | 1%
2016 & - PERHFLREORS Bl 117: BapFREEREIMNEE (FERASE)

87



2016FE - PERHFREBRT

IERAPERF R HRESBRFIEB N AEIaRIE A

BAMNEIERER, BaNAFASIMERK. REREEFRIMKIFEE. ITCRPPE
FZ. ZRIX. SR RERHNATARINLSR, DAAMEESERAR. B2REMIBN A
HEIBRFME, FREBEFRT ARSI AT KECEERCRE, EAXEHT, EPUZaTT
RENCRPHER RN BRI &RED S,

HPER=RT 3%
[P I 1 IR
AT FEIERAR 0%
MEEUEAFD
oty (R EET et 1 =IE vy
THRFED S FEw
=Rl
ALHIFRNR RS
TERRETE R
TR R i
Hirhtise TR
Him

2016 £ - FERHAREORS ElZ 118: BaiNAFRESINIME (AEREZE)

[ BT RIS ] 4530 B R FF A ATUKR016F-FF £ & 15 AR 235 KAS 4, (2220165 X & 35-F & FF A 3%
KAPILERNE, BT, BRESTFEHHTFABERESE LRALER S M AFT EARELHSTE
LB FF & #4IDE#4HBuiderf=React Natives# K 8H 2, BBty -F-20165F-AndroidJF- & & i% % £ 4% #|Android  Studio, 7w
k- Google’s 7y 49 /) e, — Sk Ak Android  Studiosk %y HE & % — & #9IDE, St ELIE A& Google A R AT H A X 4
Ecipse, A fAndroid Studio2 A% & R AR T, BB 8138 KALAAR R AR,

MAFHTFRFEREY, RNTARHE®E: RTHFEFR LA AR KRN, XF 34, MK, 4
EIRFOEZFTIRSEITE T ik AR, MEXEFZFRSARAMAER RN ZHARES, ARAA
AR R AR R

KA 535k i At K 5, BNERATF KA — A @l e RIK, I B A 45 30 56 AU R T BT K
Feri B, 245 KA R ARZ R EAKMG, T Lfe bl FAKRARIDIE G 93 2R FEZHF
F, EVSFUALATFAE ARTFAE R SIHMRHARNY, KRR, ABEAEFLHORT,

88



| WEBRLFBFF A BRSO

F1TE Web NBFRIIRD T
10.1 Web AR EEA4HIE

WebFFREEHAUERIFIREH L SH, HPoIA LASKRFTAEE

20165FF N EWeb N RV R EMERBILK, ELAFREEFFPIRARSFHAEHSAL, &EeT
HEMERIFFAE . WEBFFRAEFH, FHUL EBE&ERIRIRSS 28 mARIIEES.

VielTE#  mIEWehITEw

B3 4585,
HI1eF 2157
2016 F£E - FEREFREQRS 2016 F£E - FEREFREQRS
E% 119: Web FRAR NG % 120: Web FEARKNMIDT

[[BHR=IF ] AL TR, 7% ROTB LA,  TAFIRKEARAED, Hh2RIALFE
VoA K,

89



2016FE - PERHFREBRT

WEBEEEXTHERITENHER

ETWEBRANEETERKERITIEESEERMEAEMNE, ZHEA T REHBNREETE,
teane V2R RAREE. ANDKREE. BWREEHE. WSREEEEE, XBH+, ETWeb
RARNEE T EEAIFAS57%, EDXEHBEENA.

EETA _ L%
I 9%
N 1%

EE

HTITE

pliEe

L

R

LES

TR
Wi Al
TS

# &/ E v SR
R/ L B

B TPESTFS
HyERE/IR
Hrmia st
Hin

o5
™ A%
W 2%
W %
%

%
I
%
R
1 0.3%
1 0.5%
1 06%
1 06%

2016 £ - FEREFREQRS

90

Bl 121: Web MFAFFARZER I (FERASIE )



| WEBRZFEFFRIVRSH

S&ENBRRISHRBNMERREARWebFF R EFZ R RAIFKITE

WebFFRBIN AR S 28 AU B R N FRIONGER E 2 BRI AERYALE, i Web AITE5HY
TEZ — o FEAIRVEIRF, 7R ERIWeb TR EIARRRNGE R ARSI S HRIR AR, 65
LLERIWebFFREIAIMEREM LIRS N AN IR E S fR A HERR

ol Rt eeill 68%
I o el 679,
FLADETETHEE A%
< P a7,
A Em 1%
2016 & - FERHFAEORS ElZ 122: Web FRRIZEFMEIGAIHE (AETRABIE )

[ BRI ) APCEZIE R E#5 N 2R, KA —AR TAZIFHRH, PCRX, AIE6, [E7, [E8, WmE|T
3 IR R B, AU B AR AR, F R % 69453 %%, TR 092%a5 L) I8 Ak XA —
A, W BB R E P 5% egView, 3m TAZIF &l o) & SR A K, Tt KAVTAA 2], AR K—
R TALIFAN R A EAUMERE PR, X BN KA,

91



2016FE - PERHFREBRT

HFiWebr FBEAZEZR Chrome. Firefox. IENILSEE /5T

N 2E SR FBSEMAIWebIt RAIN BSR4 2 —, THin EATXILEEEEE MERS . FFREEEEN
S S TR A NN AT S S5 FIUERChrome.,. Firefox. [EZRFINILS2EHIFR

hrame

liretow

ICT. ICa. If9, IC10, IC11
Safari

Vifindows bdge

ICa

Oipena

360

Hil:

2016 F£E - FEREFREQES B 123: Web FEMXNERERER (AERASE )

[ BB RS ] Chrome 5 32 T 77 3% 49 X BEIx.Ly, A 2 Chromefit 4% %5 vh LA i) S B ) 1, B —A R K, A
H i A HAR AT 98 K,

92



| WEBRZFEFFRIVRSH

10.2 Web MAF R EAMERARRIEIES

CentOSEWebl e F EFARIARSS SRimiR(E RS

CentOS/2Red Hat#EEAIFFRAE X bR A, HEEEbLinux & 1THR, CentOSIZIRECHI =TI LFnFt
R, AAS2TRHEEFRITRA, EENIREESELF, MECentOSEL TR S, AXIEHRF,
34%WebFF & & 15 Web i, FAERE TECentOSIRIE R St b, EFAZRHHEE L, HHREBWindowshR A,
Windows Server 20085z Ef2 e, RiElE, HEIMMEASZEMERERA, 5HE IR AN
FK, EWindows R FERERRS, 527%.

Centidh ] 3%
Windows Server 2008 ] #5h
bumtw Linus PR
Windows Seneor 2012 B2 1955
Windows Server 2003 10%
Fedl lal Colorpise 8%
Dresbaian Linwis 4%
SUST Linux | 4%
ALY 2%
Fedora ] 1%

HI?-x 1%

Snlaris | 1%
Bt [ %
2016 F£E - FEREFEEEES Bl 124: Web MBRMFRFHEER (ABRASIE)

93



20165 - FEREF AEARS

JavaRiRS RN L ESERINREES

RS RRERANESAET, JavafF K AREREZHIFKIES, H62%. X5lavaimizid
SHUERERJavalV ] SR, 211, 4P, BFatERITEX.

Java B2%%
PHP 16%

C# T

Pythien 5%

Modejs 5%
ASPEMIT | 1%
Ruby | 1%
Goo | 1%
CAC++ | 1%
Efth | 194

2016 fFE - PERHFREEORS Bl 125: RSHERERNFIZESHH

[ EHiERITE ] & Rdava b 38 TR 535 I A5 2 49— K ¥ 7%, 12 R KT VAA £INode. Js K 4+ 5

04



| WEBRLFBFF A BRSO

10.3 Web BlimFF &2 ARHESS

BootstrapFljQuery U2 BRimEEAIRIIRUNESS

OBl LA _EWebTiRFF A& & SikiFERUKESS, EfhBootstrapljQuery UNEZRERRS, 1 3558%F154% .
Bootstrap2—1NCSSHTMLIEZS, HEHE. RiFE, =, IS MNIHHRIELR, REWebFEAREE .
jQuery U2 —RE T jQueryfUIEAE, IRIEAFRZE. HIEl. 58k Mo iizd, @FFk
AN RE BRI B R BT HIWeb N F .

Buol=uap 58%
JEery UL Sl
W W E Lyl 24%

Bz ee L Lo,
Funclation 2%

Setmantic LI 2%

UL | 2%
Falenal UL | 2%
Flat LI | 24
Flash | 7%

kKencla D | 1%
OMULWel | 1%

HEWE | 1'%
Hit1 4%
2016 & - PEREFEZEERES ElZ 126: Web RFEfFERA Ul {E52ER (AERASSE )

[ B4 siF | A~id BootStrapfejQuery ULX 2453k, # B ZAFRMNALHEG R PFHEKR X4, 12
R AW IR ST R A,

95



2016FE - PERHFREBRT

JavaScriptEEHjQuery(FlERES

TEWebFF R, {5/ JavaScripthESRakE, S AEIRS LIFREER TIERE, 95%HIWebFFiRE
SIEHE(E R JavaScripiESRak 2 . jQueryEELIRIR. EER., oI BMR. B FENNEGRIRENBFAA
WER R, BFWebFRAREEMAIFFAWeb R, B ASERIERSKIBAI— 1 JavaScripthEZL . TE4
IXVFER R, IEBRLAERANT SR Web i Fith <=5 FjQuery, TEET-AngularJSHESR(5EE28%, jQuerydattiE

Query
Angularls
Ve js
ExUs(Sencha)
T =R Heact
Zoptojs
55 Backbonejs | 3%
Dojo | 3%
avalon | 2%
Enockihtj= | 2%
Fratotype | 3%
YuI | 2%,
955 Emberjs | L2%
MooTeols | 0.9%
Kissy | 0%
Falymer | (5%
BRI | 0%
Bz | 1%

2016 FE - FEREFLEEERES [El%k 127: Web FZFB{EF JavaScript [ / {E52ER (HERASE)

[ BRAIRE=IT ] JQuery B AT & JavaScriptdE 4 P 4% Al 5 89, AR — AR, REHZ T8, A
HLAAIQuery Z=PCEF X 09 B AT IRIT, '€ A9APIE AR AEFI4F, B TARAENRA P NZ L 5 2 LAFF A
# . BTASRAMTT A 2| AnguardSHAEF 2 aR 8, X B dy A AL A Bl — AN F, ARFLA Ve s,

96



| WEBRZFEFFRIVRSH

10.4 Web RSEZHBixFAAETERIESE

Eclipse@WebH & ERRZSHIFAATIR

TEEERLFFR IR E(IDE) /S E, Eclipse@WebFFRISEEHERREZIFARITE, 5%, EclipseXXiFZH
FMES, thilJava, PHP. Pythonss, ErRXiEFEHIZE—JavaiE S X R lF, A Javaift (T
FFRHIWebEERE KZ < EITERBEcipselEAFFA TR, Rtz b, fEEclipseFFR THE EoJLUEE
SSH(Struts+Spring+Hibemate) iR 5528 imtESR, ERH1E, B2 ImigasSublime Texta] LUBIT LastiFal L
B, itWebN B R ARE A ZHITLIZRAS, EAXEHRE, 534%.

Eclipse
Sublime Text
Wisnal Shodic

Tralellil

WobsStorm
Matapad
Wim

Yisual studio Cods
Atom
Melleans
FhipSlerm
Emacs
FAvE<lipse
Hbulder
Fend Studio

Fiib

2016 FE - FERHFLREARS B3 128: Web FFRERATAER (AEBASIE )

[ EERE SR ) & T A T AR, BARN @O LLeidfd FllavathIF X £ 02 & 4862%2 %, A
Eclipsey s FUiX 2 K £ B T RO B 09, 42 - BATALT VA 2I4E ) 4348 250987 A Sublime Textdl b poAL3E
B, RO R RGIF R, T % 2T KA MeFk, Rl i LA R LR,
BT R EIF AL AFAMR? K TTUARIE ] RAAGESFAOMEA & |

97



2016FE - PERHFREBRT

Java T SIHRfEFSSHARSS SR imtELRHTIRS A

LIRS SRinE AT KIES foJavald, SSH(Struts+Spring+Hibernate) 2 5 51 FAHIARSS 22im B S 1ESS.
SSHIEZRBEBIT R RN ER BN R A RIPUERIEE—MEDEM. ISR, B THEIFHIWeb N B2, F
Bid Javaxd gk sLHINAE

Bpring ] 93%
Hibernate 1 49%
Ltructs 1 %
£l 1 T%
J5E ] 5%
Wy Falix 1 1%
SpringMVC 1 1%
BEME | 1%

2016 £ - FERHEFAEBQRS ElZ 129: Java TH2IWi#{T Web FFR{ERIERER (FEHAZIE )

PHPLi2)M{ERYiiflZendiELR eSS vi [ 25%
LWebFF & & TEAR S 22 FAPHPHE T & B, sered [ 25%
EE S ERVIFIZendiEs, FEGELEETRA, Thiroke! I 22%
TE2B% IR, YiE— N EETF RIS HEEEPHP CaksbHe I 17%
FEZ2, th 2 SANERNIPHPIESS > —, YilELLsS panevel [ 12
117 Web 20 FFF & FrEERIAZBHTIAE. Zend svis W 6%
EREERL M SETENES, FEZendSs Coragniter [ 2%

RBEAEEE. BENRBESESISE XY,
EHNEEBEEARRMAAMNTX, tyh, Bi1E
BIERFRAIThnkPHPFF R EZE I ESEIFAE 2016 £ - mEREEFEEERES

. El% 130: PHP Ti2IFi#1T Web FFRERIERER (HER
AT, FEik )

ot [l 1%

98



Python T2/ iE{EFDjangofll FlaskiEZe
HITHE
HFPythondIWebiEZLFME2£%2, DjangoflFlask
EHPIFRENFNRMAIELR, XXBHREEE
7, ERAZREIE50%LL L, DjangotESR i {itWeb
NEAFRE—ERERAZE, BEBENFHERRRE
M, BESB LT KB T AWebN B2 Bl, TEIEIRN
FREFNEMRES ETEKXE07E, Flaska
— N EEFEKR. BRIVNENRMIES, EE
EEFRERRRNREME— I EREET

| WEBRIFBFFABUR S

Dijange - ol
1 sk - A5
| wrriadn - el
Crclog - %
Bsiled Beal - 1%
SES kS - 1%

2016 £ - FEREFREARPS

PythonfIR3is I@ﬁﬁ%&% :) Python TH2IMit1T Web FFA(EAIELRER (FE
Node js Ti2ITERFE{FEREXpress. jSEZSHTT A
Express.js;& = BINode.jsFF RISIEHFWebFF & & & R EFHRVIESE, Express.jsEEERERE. ARR

i DRSS AT, WTAA_ERIWebBRSS B8 um A& .

ETIEN

Kea.js

Sailsjs

hiirik%

Hims

Fb

4%

2016 £ - hERGEAEEEES

Bl% 1321 Node.js Ti2Ifi#1T Web FF&{EFHESS

ER(BERASIE )

99



20165 - FEREF AEARS

Ruby T2fiFF &Rt ifE{#ERRuby on RailstEZ2

Rails2—NHRubym SRS EZERY . FHRAIWebESL . Fr AR oILUEIIRUby on RaisPIZERIA AL 2ERIA
SCRT BB RER SARS, B FTRENNIN, iLFFRK TIEFZSEESN. EAXEWS, TR
ARSS 28umRubyFF & A= M{#FE FHRuby on RaistEZE,

Rubwy an Rails Bl
Linatra 115
= 0%

2016 £ - FEREFREBQRS ElZ 133: Ruby T2IHi#t{T Web FFR{EFIERER ((AERAZE )

[ EWBR T ] A8 AEET P, TAZFNAE S 69845, Hodnlava X Kk 45SSH, PHPik 4% VifeZend, Python

£ 4%Django, Rubyit #FRails, Node. jsik 3FExpressFeKoask 5 /% # & LAk B 7 49, 122 R EES & %) APHP
ThinkPHPHE % % =, ZendHE % & =, & A Node. jsF @4 Think jsHE & %79, % = %892 Sails. js, X 0AFL R ARAR AL
#, [E) A ThinkPHP A= Think jsAK 2 [E = #91E 5, KAVTAA 2P BRI R E ) — B ARS, T2 T LA
P9I, SR L @R 2| 09H7 A Ve js 4R FEAF KA,

100



| ATEERERARN BRI DT

FT—8 ATEgEARNBIVR DT

MI9BFANTERER AT IFZHES, ATBEAREDIE/LE. BEDIRAphaGoStH 5 EIE
EFRIZFRIGHFLLR, ATEERANBBXNBEKFFRSERFIHIHAE. ATERE
RATEEE. HEMEAR CEAR, BERABRNBREIRERRE, ttafzsA. ETERESL
EMVERREHNIE . ETANRERANIEER RS S REATTEAKRIVANT? Spi A TR
AN AR RS SR ar?

2016 £ - PFERHAREORS B 134: AIERERERRZ

101



20165 - REREFFAEARS

11.1 eIk A TEREM AR R Rz EmHk sk

A% NS AT EESHEIINAFE
RIXBHEHERET, BRI AERTAERWEIERREH TETREF IRANWA TSR
RN AT A,

nE 2
2016 £ - PEREFEEERES E 135: FEEMESIRAA TEERARLLE

64%IEWEFHREARITZA T EREATLRTS

EBEATERENAIE S, Bepll LR INARET FRRAREEWRZATEEF LK Fa. 7
AR AT UKIERE T A BEMRRMATIGEETRES, RN TUEEESISHNEERH
TERERERFR.

2016 £ - PERHAREORS Bl 136: WA TEEFLFESRER

102



| ATEERERARN BRI DT

ATEEEREREXEBIEST. BA HELEST I 1%,
S AT At = RS I PR
Rt AR SRS PR — R
LI AEIR R 2IRR UL, WML TLOst E—
o . #HaiRn I 03
BESBLENENES, BEAANEE, AKX P m———
B, 40%RVERAVIE A TEREN FEIREUED Eawl I 1%
A TR ROAUTTAN S8 A AT AT AT el EEHTH 155
FJULA ﬁﬁAIEEUE*{LEDA\ lﬂ'#*ﬂﬁmuﬁ‘l F—':'E"-'CEW.' _- 17,
AR FRBTE R AR ERET W 129
2 I 1%
TrEE Il o
=0

2016 & - PEREFREARS
Bl 137: AIERRARANEE (FERAIZIE )

AISsRAtUSEEWRRATNE oA -
BREREHIRIRER

wrERr R 4N,
CUNFRFELFD, BREOMEREE

i WEEE R i

B, SEE RO ATSNREEE
ORI, ATEAERARMAE — Mty PRSRLERINE [ 20k
MTIE, EAREHAT, S8Rl RTREE e | 1%

AT, 40%RI I FESRELIER R,

2016 £E - hERGEAEEEES
Bz 138: Ik A TEEEM A AmEIGRIHE FERASE )

REM=IF] AR AL LS R P e 25 E 58 RAAX R EAY, KBATI0%M L RAAT
HRBATUA B ARLA T RAPERATF, FAHAALFRBESNGE SRET, 2 SME B8
T AMRARRRARARE, HH-FEMESFRZHARATEIANDERXZETS, MEE RS
FHRALA HE-F 6 0BT b IS e ik KA EIE RS AL, 3B RAHAAR B AER K2R T,
R 3552 [ TR A AR AR, KRR R AR LR R £, AE, 7.0 &L REUTREA
PBHALEETF G RN AAFCE R S KT EITFH IR, AIFRAr T RARBEAIR F =7
TRF A RAARZRGERAALF AT X, fREWN TR H AR FTRAEAA LY P
G, TR R OA Y, A2 AT RS BN K2 K S48 27T %3,

103



2016FE - PERHFREBRT

11.2 IR A TEEEREARBER

Elf&iR5. EFRIREARESCERE
W ERIEARSIIATEREA

AT EBRERARIE AN R EINRERYVANFNIE
B, K. ESXFRERERESINFAZMR
FEyEE . ATERERINE—&RIR
BEH. BARRINA, XIBAH, WEH KSR
HIRTUBHERI W AT EENAE SR
EEIG. EELUR SRS~ mZS L.

ElfprEl
et
FEEET

S A LR
L S
HiHarT
EETTE
HERTTIE S
=

Efik

4%
375
AU
21%
£1%
I
6%
12%

L

42%

2016 FFE - PERGFREERS
B 139: IMERATEERAER (FERISIE)

IREZFIARRINBZIRAREWKEER
EN A TERER AR S, 4R EAAEFRREZ IR, BIERE RS RLI B

RIRFIMATFUUR R ERY . B8 IEEEE X NAYN A

TEERRR LSS E)RRATRE

iR AT

T
EIERL
W ETTE |

Bgb R
ERGE S i |
ENNF AT BT
SEFSE
ey
FREFATY
HF e

J9%
1%
2
A%
A3
23%,
AN
1%3%
LE%
O

[L3%:

2016 £E - dERGEAEEEES

104

Bl 140: I ERNSEFIEEER (RERISIE)

=, DU FEFRINEREEAS



| ATEERERARN BRI DT

Uit E5|ESpark 2 &S {ERRINZRF IESR

SparkkE FFHUEITE A E, BEENFITEERER. BT eEEESR, BESESES. EESpark
IR SRR AL R, SparkBE B IFIE BT EIEIZIE SR ISEZERNE LD, IR5|EHXE
MR ER, 528%. IREZINELSH, LIfEEMHCaffe, TensorFlowdIfES .

Spurk DI 73%
Watlatr __ 1%
Cafliz _- 17%
Tensarflow _- 14'#%
HTTRE _- 13%
Theans [ 7%
sNel B 6%
¥GRnast [ 1%
lorch -l A%,
AmFrsEs I 1%

2016 £ - FEREFAEQRS EF 141: RUNBZIEENAFE /ER/ EER (FERAZIE)

[REMIT ] KA 5 ) B KA RSP S A —7r @ 52 AR % 5 R %% Azt oy ik 4% A9

BRAREEA X5 BIr—F @5 RAAFLRABH L 5B LA EAREF I TR S HERA
%, BRI T LB RN, BRTHRESEDIN, LCFROILER2 e 8L KRRk, XRSLH A
Fik g — A RAF A, Sparkd)iR AT 2R3 7 TS LA KB EA TR LA F T H— LS R
SILE T &, Matlab AR 5 3 9 HiE RAIAE A £, W e R 5 69HLBEF JHERR P, TensorFlow feHf R 69 K
RASYPTHRREY SRR S A TS RAT AR,

105



2016FE - PERHFREBRT

11.3 A& seH AR e Az el b

BEEHEREHNETRAREANARFA LSRR E RN RS

TR IZ R AR, IEAJREBESRL. EEFRARIRS I E T RE,
RENPIATEREAITRGESHRMZ, A TSNS RIIANISTHEEIRT. SA()
4R R R ERAYE SRS E T RN NREE B NAIA TSN AL, SS90 EE,

S b 155
EEET A0H:
A
B i
AR
FhlE=m
i 6%
TSt ()
Aol L
CTEN ™
2016 £ - FERHFLEARS Bl 142: AIB&EFRDRHMNERS CRERNSIE)

BRI BRI mAZSH, LAREISIRT B F ERESIRE— A~ mES

XNER—EREEB AU E SRR AR ATEEFmERD IR, N EERE, KRiES
BRI mES, HRERMARAS NIRRT M@,

2016 FE - PERHAREORS Bl 143: A\IBRermiSah

106



| ATEERERARN BRI DT

BAMS, FITANBERNIATERENRRLT— DI KEARAIAENITH, IR AERAYE RS
FR, B EAZGNENATSENARSRIEEZ EH.

[ RABREIF ] AL Aead B R 6918 AR AR IR At 45 4R AF 3R B TR A, M4 T B AR ZIILHB

A LR 0GR ET il K, BATE WA TR AR RAA DD R IR TF £, FTARE 53R A7 D 205 5K
RAFA LA B0 1258 H iR T BARE H AL 7 Koo RARAAR KA 04 %, WX A2 K%
12 N ZRMAT L AL G MBS TSR T B, BARBRAFHA LR ESL BTSN IA, KB
BYHKE ST HNT L, XRYTFALYREAKB AL TR LR B, PTARKA
ANEAL, BIMR AR B RALGH B E R AT LA F AR A, AT A F AT AL AR
AT RARE I FIRA LR RN, £2F FaE, FoE25H L6975 a5 & AT
RERIEF S, RICEIESKNMAN F Ll S, TP ISR, BR—hREF LI LR

AT EELS—K,

[ ST 1] 2016F R AT KA KR KIZH—F, tﬁ%ﬂm%&&T?ﬁL%$ﬁ LR 24y
ATRET AR AL ZREF I 0, Ak, ALK AARRER, LIRA—H, R’ A
AR A=A, ARAZHARA, i*iy%“j%ﬂﬂk E6YE R BT R X
LTS FRAATT LR, TR ZAZ], AATALTREAGETBIRN, LE6R—%
FiK, ABARIMES A BERA, FLATHTRRRRKXAGFHRE, BABATAAXHAT LR, 7
M L KERH AT e—2 KNS, FTAT VNS UK XATL , 2R EHFLKEM, —2 2R
SHABNEANT 6, R — 2R —E KN RRB AL ROGHR X AT ZR, HEE
AR RBAAT IR, EATH R 5690 8 AATLH REOIHARRMEIIRF

107



20165 - FEREF AEARS

Bk 1: SRETHZEELS

bz Ay =i

— &I e Bl TR K
—ERIRET Ml R, X Bk BB K& 7K. Bl

Rk AER. X, IR TR AR K& KD @I AN BRE. 7
M. BBl ZRS<. s E. KR

—HLrRERESSHT  GE. A, BT, B iEMN. EE. Bl

=30 ] BEAST. B BO. =M R BT R R 83k, il
KR RML R BN SBRSE BX. T Bk, HREB. Imifr. 0%
BE. ZRE. M. B B BN Rk Z SRIT. B JIRE. 3KR
ENSYE= N =N PSRN N T TNE o= = N N STV N == =R
R FEIN . S0 Bk, B &M RN, KR R I Tl '
L. ERER. SEE. BN, =38, TR, 480H. =10

MERUATG  BRELESHI/NIE RS

108



| ATERERARN IR DT

109



20165 - REREFFAEARS

110



| ATERERARN IR DT

11



20165 - REREFFAEARS

112



20165 - REREFFAEARS

114



