AP RtEAE 1 B A

(2019KR)

FREN: PEBRFEARENHRE
—E—-hFE/N\A



kGRS AL
o B B TR 5

BARS B

F—% EENE

ERFAITE B WS R
FERZ

th B R R E B 5 e B BR A )
BE MRENER K
BRIBALR) B RAE]
PUERESEX 38 o R B IRAE]
for B B E W LR B RAE]
LR REREARRNERAS]
ST H AT ERITIER
FIERF

e A B AR R B BR A S

h RN B O ERRFIBRR S

FEZmARZ

=T MIRELBHE Z AR AR
o BRI REHEA R B R A S

PR R EWNEFHARFRAE]
ERERERRARMNERAZ

BT T A T8 T2k

b EEBFRIFEERAASE Z+/\F5R
BE BB SRR FRAS]

e AT E R AR

AL =R R AR B RS

II



h RN BN ERRPTE RS

mfERE

FEZBRE

T =1t E B RAF]

#UE HREEEERA
mfERE

th R K BB 5B B BRA S
RREFRNBIRLE
BRALRABRRE
EREERE (LE) BRAS
AR B SRR B RN E)

BT B 2 R R L& R PR E]
FBRBREERAREMDERAS
SEFT T HA T T2

R R RR B RA S
R B RRARMDHIRAS
RERZ

biEzm A

FHE ANREEN A

th R KRBT R E RS
RREFRMNBIRLAE
EBAER)BRAE]
BREERE ( F) BRAS
mfERE
REBEIEX 52 SRR B R /A F)

BoT B2 B2 2 ) 28 5 R B BR /A 5]
EBBRERRARMDERAZ

III



S TIHA T RELEbT

Fa A B AR R B R A S
HREERRABRDERAS
ERFEHIT EBRAG R PI

LB =R EARNFRAS

h =M B D ER R T RAS]
th E B FRIEERASE /R
REREH
FERBKALIA RS BERH A IRA )
-SSP
ER=ZRELBEFRAST ( EHSITER )
BRE MRS EESBE

h BRI AREIBA R B R A S
RREARNBRAS]

A A B AR R B R A S
BEAERERAS
EIMEERNE (LB ) ARAS
S TH A TRRELRER

PUEBES R 3 su R B R AE]
FLE= REEBRECIAS K
R AREIRA R B R A S
PUEBES B su R B IRAE]
BN\E GiERE

h R AREIRA R B R A S

Fa A B AR R B BR A S

1A%



WEHERR

o E B F XA R B
;B wF W TR
BEEH®  SDRE  URR
h B RIREIEA R FRA S
g % B F x #
BEWE BHAR
RREARNFRAE
BH#sh 2 —R & 8
BRBRALRBRRE

B M EEE BAE
FERZF

Xox#  KRPELESE PR

ENMEERE ( £i&) BRAF

BH—  RER TR

FEREE B RARBHRAE

F £ BEE o] 7 5
FRAEBEEL £ R B RN E]
£ om B M B K
fIEEBEMEREARGRAS]
Hor R OEH B
T E BRI B R /A F
FEMNR R ORI EER
ST TH A TR T2R
FTHEF RIEFE
biEZmARE

TR

* =

EhI

SKIFR

5K
2455

=

0
ot
2l

7T

KEH



HRBEEREABRGOERAT

FE F oM

IR FE AT E @R 5 P

TRE&E B ¥ s

h ZE RN B NV EH KBRS
KER T R ORREE
hEEFREERASE Z+/\RF
sk B B |

AAE =R ABRA S

= B K B

REREH

e

TR ZitEHRAE

HLHY
IERERFOA R SERIE B IR/~ &)

* & F 4N

PNEPN-

PUE S S
IER=ZPRELREFRAS ( ZHFSTFEH )
FE R

IR R
Fw F #E K K



I L N 1
OB ERE S R e 1
o BRI B TE S e e e 5
R =0 51 R U S SO U 6
PO IR BABEIR v vvvvvemrmmemne e 7
S HEOEETER ccvevereeeerrerte st ronn et 9
o A RE TR 9
o BEE R R e 10
S B BRI e 12
B RSEAK e 15
o REEARTEGT oo e 16
P BBV EE T oo 18
e AR v veeee e 19
I\ R ST R 21
FLo BURFETR o vvveeemmeee et 23
H=E A EEHE R A FOIRBHE S - vvvvvvrerrrnrenrennenennnnnnns o7
I 27
T IRENFEIEE oo 36

VII



A

8

VIII

B OANHEERE TR R o oeeeeeeerrerrrrrrrnr 47
— %Di]/]\g;(—m ............................................................ 47
o TR SRR 52
S HEEERE v 57
R Bt P S 63
o BIIRERAE oo 63
yA <13 e = R USSP DU T S 71
e BIOIE L v 80
D GIHEERL ] vvvvvveeeereeerrerterereretini s 87
DB B g7
T BREEE ST 94
S BDBEITE e 99
R oL = = S 104
Fo o DRSS oo eee et 108
S DR T] e 112
o BDEEREYE vvvvvve e 117
JANRE =1 =1 - U 121

BB N 125
o IEE O N e 130
S ol - S R P PP 133
e T 1~ < - PP 136
=L = 71 v PP 141



FPO L ERERR R 143

L L e 147
HERE AN EEIETERIHEER - eeererrrrmrrererrrrrnnreneeei, 149
— o BIBAREEOHEER 149
T EIEABEOBRER e 150
= ERAIREEAR S BIERER e 154
DU, FFA T EAEBIHEER o reemene e 155
B, BEFA. REFIRIBAEEHIHKER oo, 157
N ARG AE LB HRER v eererereee e 160
£ B TR SEEBRER e 162
I\ AT HEEBIHEER v e 164
SE ANEERARELIIIRE TR oeererrnrrerreneeeennnn 167
—  EROEEAREALTIINR e 167
T RRE AR e 170
= AR EERRAEALEER e 175
L = - R 179
.Yy P 179
T G EIBEAB TR e 180
= HARFE G R FMEIEERI e 182

IX



S RE R

B AR ERE R RIS - ovvoveereermerneei e 1
E1.2 ATERERRIREPEAERERAMTNE oo 4
1.3 (FHIREEAERBRE R ) BIRGEH 7
E2.1 BREE R FTREEEND e 11
E2.2 S804 A DB R TIZTANTT o oovvrrrrvrr e 13
K31 SEREIE B ETFM2016=20255F «overerrvmremremreeeeeaen. 29
E3.2 S FREIBBEIIAL - oorrrrrrrrrmri e 33
E3.3 IRITEAHI o F T REEIR voerrrrmeeerreee 44
B4.1 SR EIE R AR ZEHMIME] - ovverrrerrernneeeee e 47
EA.2 EITRFEENTRERR] - vcvorvrerrrreremmrmnere et 48
EA.3 IR G [ TR TR o vvrrrrrrrr e rrrarrer e 53
A4 TransEAE T covviiii 55
K45 BHEUERKEENUKR-EAR AR oo 55
EA.6 EITRTERE FTIN - ovvvrrererreee e 58
BAT7 BIEERLEF oo 59
E4.8 EEEGHBIE] -+ cvvveremrmrrremrreree e 60
EA9F BRI F FARERE 61
E410 B TEERBIEENERREES - 62
EA4.11 EIIREEAHE MR - ovvvererere e 64
EA.12 BTRE RERGEETTE oo 68



K413 BIEG EBIFGE TR oo 68

BIANA FETEERE T cooooeeeerrrrmnn et 69
BANE B E TN T oovrrrrrrrerrm e 70
B4 16 EIIRTFEME A, o oovvvrerrereere e 72
BA17 BUEER TR covveeeeeorerreeee e 73
BA18 EHFEGEAT IR «ooeerrrrrrerrmmmm e 74
BIA.19 SEBEAIMTIF BRG] woooovvvmeeeeemnemeesh o iae et 75
BIA.20 SRS TR vveeeeemrrmmn et 76
BA.27 ZIIRHETB RG] -ooooveerrerrrememe i 73
BI4.22 HIARIBELE - vvverrrmnerer et 31
E4.23 FAREME BBATI S AEIE  ooeveevereeeieee 31
K424 FIB TEFRBIEZEENEIHEGE oo 82
BI4.25 HEITRBRTTZAG  vnrteeeeemrein e 84
BI5. 1 EOEE GBI GEE ooooee e 87
B5.2 S B AR R EEAIEE - ovrrreeeeee e 88
B5.3 A B A A B B R BRI - vvvvrrrrrrerrereeee e 89
E5.4 EFENREEH NS FARELVERIF o oooeererrrrrrrreerene 90
5.5 BT AR BB R AV G AT - vvvverrreerrererereeeeeeen 91
BID.6 B TIRRIE] - ovvvrrrrrrrere e 92
BI5.7 RUBSTIFRIE] - ovvvrrrrrreerenemnn et et e 93
B5.8 B FANOEEHBETT R ZRLE - ovvreerrmmeeee e 94
B5.9 EFr A E R S DB B TR vvvvrrrrerrereeeeeeee e 95
BI5.10 WA T Rm W S TRBEIE] vvvvvvrrmrrmmmmmmmeeeeeeeeeeeeaeeeeeeen 100

XI



K511 TR M EF T ( FEF ) covovrvrrrrrrreeeeeenns 100

K512 SHER NV BOTFRARIER] - ovovvvmrr e 102
B5.13 1B & HE RS FHRGEER A TR oo 103
E5.14 AR E S E RS YN TR e 104
E5.15 HETF AN E LGS SRS TRERE] o ovvvveerrerrmrncenonns 107
B5.16 D4R ST R GELEMIE] covoveere o mmnneeeot i 108
517 BEFADEE R EBR LR v 109
E5.18 BT AR ENE BB R /A SLEDBER Fl  cveverevrrereenaeeenenn 110
B5.19 EARTIFEIIREITE < ovvvverrrrtermrreern e 111
B5.20 BIERETEH B GEIBFTIFID  coovverrrrrrrrrrrrmrreareaannes 112
B5.21 AR R E S E BRI oo 113
B5.22 SIERREREGIMIEE < vvrremeeee e 114
BI5.23 STAHEFTIER vveeeeeommmnme e 116
E]5.24 S EH T SFFRIE] <o oerr et 116
E5.25 S E B P AIR B LR FIHEZD oo 117
K526 “BMEGZBAG” NEADE 118
E5.27 F AFNREEMZ AR R GRAZE v 118
B5.28 AL ZEIRRISEREESL A covvvreeemnmeee e 119
B5.29 BRIZHIRISIY  oveeeeeerememmmmmeee e 119
K5.30 B AT IBANTRETE v 120
E5.31 2R E LA R R B R FIANZE oo 122
E5.32 D4R RIFISA R G A AR BRIEHT v 123
E5.33 FIREEADGEFE TR - vvveeervrrmeee e 124

XII



&5.34 15 ﬁﬁifﬁxﬂ%ﬂlﬂ BIPETREE]  ovovrrrrrrrreeeeeeeas 125

E5.35 DB /NZR A ERR] vvvoerrre e 126
E5.36 ETF/ARENDEER R FSNZEE v 127
&5.37 2T ANRENE~ s TR ATARGIE oo 128
E5.38 EFANREEHRWE BT oo 131
&]5.39 RV 5 B ELIIR 5] B R GEIZEHGE]  vvvvvrrererrrnin e 132
K5.40 SEE =AY SR SETLLEMGE] -vovoevvveeemnesinnee s 133
B5.41 ZIREE R IRIRR PRI ARG e 135
&5.42 BT ANREIENEERRERRB] - 136
K5.43 BEBRTEIIREIIETRETR] cvorovrvrrrrrrrr e 137
K5.44 FEE O D R IAEIEEMELS - 138
T"5.1 IANEIERIFE LR ZEG ((ZEA ) v 139
E5.45 FH LTI RAE RHEZTITIZIR oo 139
E5.46 FH T E U RER TR ST oo 140
E5.47 EREIZERDHTE—FE TR o ooovrrrremrrrreeaene, 141
K]5.48 Palantir R Gt i E SR EE A DATTNEESRI ~--ooveeoeeeeeees 142
E]5.49 S EIRFELEMIME AR -ovvvvvroereerr e 144
K550 ATAEFDEIIREIERER] oo 145
B5.51 WM TTEA B FEAIIEEIEE oo 146
K6.1 XERET#IE THABRANRENEMITRGLREE - 160
B7.1 B0 e SRR ARATIE «+vvvvvvrerreeremn e 168
E7.2 SR BRI IR R AR o oooererrrer e 171
E7.3 EIIR EEATAEAR BRHELE - vvvvvvvvrmmnnnnon e 173

XIII






Vix > A

—. MIREENERSXR

(—) MIREEN LR E

AREELEF20HL50F K, ESRBDPA=TRKENER: E—NEKR
(19555F—19774F ) REANMREIENRBM R, X —FED5I3XNE DT
T A— TR SR L RSN E Bk, B (197742012
F) RREAENEENE, BXMNEIRERZRE, “fRAEXE" R
FISR AT ENBIZN— N EEE, REERE TIEX M AR
WWELAFIREFTANES, FRAOREZTETENZERTENSAZ
B2, SRBFAINL, E=MER (20268—F4 ) 2EREEEEMER,
2012F A 32 H Google Knowledge Graph, #1IREEIERES4E, AFBEITAl
WNEERANE TR B, AATTENEDLET, MREEYS
REQIIRME. Ror. BiE. #IE, OESEXBOAEI—FEEENR
RFORYE, FDRENENARIRBR SN — RS, EERIFEER
T RTZRT, MMREEEFRNARBELE 1.1 Fir.

19774, KA L 20024, BLEMIE| | 20124 . Google %
AR TR R A MR HAR, S| | e SR A
TH AR LR FRRBIA ST | | | & H R %
DB RGN VRABI, | || SRR iR
LML R 5T 4 IR BURS ARG | | R 3 R
B AR R T ffh ESE T

(9551,

i

[ 19654, &4 At
| MR SR 5
[ R

1991%F, Niches| 1998, F#EMz5

A Adky || TIm Berners-Leef? |

T, ;E’;hﬁtﬂz}u HEXM, A, B

N B B OE Tk )
EZ PP e )

/19684, E kiR
R GE L
[ — A E kR R
T

'

19508 1960s 1970s 1980s 1990s 2000s 2010s | 2020s
‘
|

BB RENE BB RENE BENE. SRR
E1.1 AR EE R R SR



IS IR RIS A

RRBTER (19558 —19774F ) . 19555, MIFE/RIERH 751X
RN ATFRRXEAEE, 19655, LHiHT7E (Networks of Scientific
Papers ) —3HfgH, SHEME--RIFE X Z B IEXR, EXMUFHRK
Rzl “HEE" , K25 SR EF 68 —FPafs 4R Rl
KBIKEHNERITE, #HmEA T sNREEN#E S, Z£HJ. R. Quillian)T
1968 FFRPEX ML, RUMEAAXBRBILIZH—PBEELIEEEIRT,
BEEHEAITHATEAESER, RrodlE 5, BXMNERE U1
RNREAKIAENTER, BRALIZERFEANRTIIRZ

KR (1977520124 ) : 1977F, EELBERATIERESIN
F, EEITENRFKB.A. Feigenbaum & X I2 HANR TN &, 5118
THREBIFHINFNIAIRESIAN B NROFTRKEBNRSE, Hb&

MBI NIRIERNNASETHNNETRASE, 5, MERER
%ﬁﬁ%%ﬁ%ﬁ?ﬁﬁ%ﬁfﬁﬂﬁﬁﬂ%owmﬁa%Eﬁ§M§
KEMET (R. Niches ) EAEZHMEEEHESRHARITISE ( Defense
Advanced Research Projects Agency, fEI#RDARPA ) X F 4R Z (RN
B, RET —MMEERAFOHER, ZE ﬁ‘é?%ﬂﬂﬁﬁ’l\a‘ﬁﬁéﬂﬁi
—NEB R “RIIRAIA”  (ontologies ) , B—EFE “EIFUKRE A
( Problem Solving Methods, f&FRPSMs ) , IR AKEEIRENZ L, H
RAFETEIEEOMIREN, BHSNAIR, 5F (PSMs) FRAEMEN
T HHEIR AR, BEIAMENR, PSMs{E AR At B0 58 S AR 1T
NASHIE, H1998F 4 =~ L Tim Berners-Leef2 H1EX ™, BB FEE &%
BP0 (Linked Open Data) MUJIARIE, B EAM EBUE 7 8 KE £ 940
IRTCEHE . 20026F, AMENREMNBISHIES, FIRFRFEIRALT 15
BRNBER, HTZNBE SR HNEREETE4,

FEMEB (2012F—F4 ) . 214, MERRKNNEDLE, 5

SEERENERKMURERSIZENHI, AMNFEBEENRR. At



PG IR A S 57

KRBT HNE R, MREIERIBEXRREN XBEACEMREEKRM K
TP HELA . BHRXR, EEMBREHNEE. MELHEERNEES
ERREFTEAMBE, BET, MREERRER %&Eﬁﬁmm%#%
AR, AR, BESEFRERSIEHERAIRBEEARREH#ELL
R, —HHBIHEELIHSRER ( mﬁ$MHM$ﬁ$ﬁmEMﬁﬁﬁ
) ZAAMERAAREEFBRED S LB EMMULEIR, A
AT AT R M TS & R 9 h BT 15k,

(Z) fREENEEE

FHRMAREREIREX A “Justified True Belief” , BJ&11RE
HWE=Z MO EER. M (Justified) « ELM ( True ) . #AAE
(Believed ) o 2SS, FMRERAXBENE, 2IFMEEHFXENM
ANERIURMKEN2LE LT ESEE (Facts ) . #2 ( Concepts ) «
NS RN ( Rules & Principles ) 0% &, AKKIR T ERFERER
RAFEERIDR, WBRBSE. LE. K. FES. YEED kZF
ARE, TN TERERNENIIRUFERAT FALM S RKRBRNEER
. BRRIE. RMABINAMNENZ AL CEXFTEEYR OEN
BEREE, fMIRELEER ANV E T ALIRRBUARGE NN ERR
=, HFREHMARKSEHSNERE>~HRL,

AREERAIERNEZER
BRAABDER: BRIAESINANE, BERNE, RITENY

Wi, Uroe. M ERREIGEN, BRIAXRAEIBEZ IR . EFRIRA SN
BERSEERY, MSERNEREITACHEHEELTAX, £
RRNHE, 2EVISEBHERERNBEFEZNE, NNERZ2BY
RENFIRRMRELIY, EfVNSERINNEN, MEEEL—1FER
EWNENRE, EEMAXNARR, REERATTEN—NEESX,



RS R AR B 1S

WENSEFNMENNESL, AALTENERFIFEEEN]AL,

2, FREEHERDE RE N A

FIREER A SRR et e R, sEUEXT &N AHITE T
%, NAPHRELREANABERE, MREEE—NERNEERE, o
DIMBERE “5IR" ME, SN EREFENKRESLR. BHMRX
7, AANNRH—FPRBERHATIOIAKREHEN T, HEFEETLK
BROATEERR LE—RIIRFES, R0 ETREHIENE SR
5, SEWAETN. BaETRURS . MREEEAANRINIRE R
BRI, HHNEGEERR. TROETEATEERNA,

3. AMAEEERBATERELXRNZLEH N Z—

REATEREENSZINREZ IS TIREHERE, B EWRH
TALNEEURAENTOEEIE, BTSALERE 6, BRAL
BERMARERARER, MBEALTENIAFTENNSERERENE IR
IR, B MANBERXFMREMRATIESER. U H @
R, WEL2F 7, FIRENERARE B EIREE B X
BK, SEMASRIIRNHBRREETE, HEREALIRAL T EDHT
EHRSHE, MRAEERAZHBALTRARIBEATLERIRPHL
R, XTI BRATLEREEEENEX,

data: '\J\Foiv\'ﬂiom“ knowledge :
OO .0
(0] (0] (o} o]
© 0 . °
0 00 Oo @ oo 0.
(o] (5]
(0] . 0 (0] 2 °
(o] (6]
o 0 ® (]
o o ® o

B2 \TEBELZRIEPHRERBKNILEY

Gapingvoid Culture Design Group https://www.gapingvoid.com/



PG IR A S 57

(=) £niRE#E 5O0ntology. EXM%&Z EHX 5|

FIREE 50ntology. X WEEM T B EFRNMBERR, &
X M %& ( Semantic Networks ) 72 HQuillianF £ 2260 FE R 2 H B E1IR T
RER, TEATERTSTEMRNE, AAEEEENT SFBRERRA
W, TERRINR, B, BRFIVEZENXR, BEXNEEFERZHIE
BAER. MXBSRZBENLS, BNOEUTINAAHNEE: —
EPREMLNETXERE, EEHAFEBCEX,;, ZfZTHEMELER
B, HEIE, ZREEXAMED AN RDR; HEILEAXN D =F
MAFREHITE X BX MBI MRS 7 B MBS X [E] X
7, BHTFHROIRE, EEEEMNN AT LR,

1980, A1AiE (Ontology ) M “AMK" HWIINFIATERER
HARZBELRIR, AMEEHEZMERENPEHOEIEWRE, ZEX
RO T AN UEREX . MSER, B, Bk, 2, 2EESXHEF
ARRNER, FERRA—AMSTE XIS EHNERLR, £EKIE
R RRPIREE S, 18 % # Ak A RIIREE E X Schema,

=, AREEEX

F1IREE ( Knowledge Graph ) W 2541k B2 = 434 & Xt 57 o 48
B LARREXR, BEBENMNEEREMEZITAZNMTRNOEL,
RET —fEFMALR EHNERERKMEEEENEN, FIREE
BEREMBEXERGRTIEN, ANOESEOEFRREBREN, B
LA B EAMEIIR KN B RE N A BB BTNR . ADIRENIE S KEUBFIRE
F3—#, HAKNERMOA TEEAXBINIZ ORI Nz —2,

TEPXEEFSBSSMRATELTZS, (MREEARERSE(2018)) .
TEPXEEFSBESMRTELTZS, (MREEARERE2018)) .



IS IR RIS A

FIRENE LA — P E M AIRR R TT A, MREAIRRTETWRNAX
MEFRN A, ERERK LT PURA RN R#FTXREK, DIEAEI
HRSLAEMNLEXRRORAIRE, EAREE—MIEXME, HfhHTaR
%%a—fzk(entlty)T%’f%/\(concept) , MRFBIAMEZZ B STPIEN KR,
FIRENE M, BIEMIREE B 5B EEM MU RMEEINREEFTX A
BEAR (KR ) 24, IREENZEEMN TS NRAESEHER, B
}Efiﬁ}%)eit, ERIREENZ L, RRAEFHNEZIRENAIR,

KAXRFEREEIMREIENERE, BEAEEN Q. fNF1L
ﬁ%ﬁiﬁ’\]i% ENEISESHR . RARMR LAWK BFEMEN R EH
RR, $ETESH—RIIMELAR, MIAREUELALMNFTHE
i, HRIREIENEIER, FNRNEL (fact) MENFREERLIERE,
IR IR - KRR - SR EF IR -BMH-ME =ThEAFE
MBEARAA, WFHEERLIRE S NI AEIBRMAE RWLAEXR
P&, FEA EIREE" o

=. BHEHEH
RIBLUFAIRE LR R L RERARAES MRBNOR D TR, KOF
BPREFRT. BRET. ~LEHT. TLEH. RARH. TRARE.
BHRE LN RIMIREEOSRR R, XREAR. T8 53k
e FELER. RESRWSHTTHRIE, NPNARMREEEES
T 63T N B RIDEFT RGO, BN BRAEH0E 3o



AR B 1S

(B —RATE R
L ALl T BT I e
B (2018-2020) )
Bl

(HREFH—RATE | CTF LEm#EsF—RALT i
RER IR BRERR MR L)

HRET L

RIRF RIRTEAE

SRR SR

E1.3 (FIREERENERS ) BEEH

M. BREBHEHE

AERPBERBIREESAR . AN~ WREFRL, 2TEIRE
WHEARRR. TUHHSFRKES, AEMREE~ W BEALRNA
FHE, HREET RBENFSISEIREE LR RAOTOERR, i
eI ER R RO G SO B A SCRATETE

REEBNHRURWEXEZENESHOANGETER, X EFE1IR
EIE R BN RARS . MBUERE = WERHET A, HREHEIRES
FER R, MREERELTESATELSHR, ABKBREAMIRE
WO A AFRER Z BRI N EEDT, FRTMREBERA. &~



IS IR RIS A

Wt AR R B KEEITIELT .

FERPABXAET 5 R D ZHRE L U B R AL RO SL B 42
3, WIS ERKEEIEEIIREGTENRE AR, FERAL fOER
BERSNA, HEREMATTERASWER, i, MIREEEN
ATZEFVPRATENEA, ZREKMZ T, KB T IR
ENERAE—ERT Lo IR —E LG RART AR O, XFHEAR
TARE=7RESIME, BEENHDNREERAHTRENBHHER
®IE, BREHEAARARES, MTHEKT, BFTEINRNIREEERD
ERFSEPNFERESHENER, SHEMEINIREIEME XN B
B RIBETT, BUAXNFAENEAE RSP, M2 HEIEXSLERY 5
HEHRBEXNANREE KX 6,

HFHEICR, ¥EERE, EEERNMT, NHAESTMREE
HRINFAZRAVERFIAECSE, MRE ZNEBEINE, HEFEE
SHENRIREE R AFRENH AR,



4. %an.;ﬁﬁﬁ

—. e
ZEREEBMMURRBE. WE. BUEERANEM, For

MRNREERLCEEZLHERE, FHHXN S DL SREHATER L,
DU R AHZELEFT KR, EERFBEAREBMBRTUINE, KR

S, T RE 1300 RIAENARE BINER R, HLAEERTID
EBRX IRILEEMMINARBESIBE, KX ITIEEE B4
R, BRRRTEEREIEE, BARELARGEEMEARER,
BREFN . BEEA. TENHEZ W, 2 LERUERNDBERAK
ERE=E, MEAFLAEAREBAGEEREIIAXRREESK S, WAIR
EENFEROLE,

1 ERILFEEH2RE RN, BN, FEUHFHE

NEMKARFBIRLEE, TR TP LEBEEESN,
REREIFAURGEEZANGEERE, SUBENEZHR . Nl &
X, FEFESLRHATERMBUE, SFHSAREZTNAR. DR,
EEMHE, GHSEF HEREANTETESFILRENENHE SR
. Bk, DEEHINFIE, XS IXERHE, RLNXEBETEBNSE
M RAEEM SR, BIEAREEE AN D EERE R PR E

EHRBEMEHIMERRITAGR, HHWE—RIETIREENNA
IE%%Z?Eﬂ%%*”%E#%&%%ﬁ,ﬁﬂ@ﬁﬁﬁ%%%ﬂ&
ZRB ZREHILEE,

2 . AREEREAMELEXRESR

NLEPR/EEIERREIERXRE S, UANG, SMiES. £



RS R AR B 1S

R, @& By TR, ABEIEREBET AEHNEIEES,
RRREAERGTHSHER. FRYRELE. FRERMM. RRNES
BEREMETALEEE, XEHEERN AL EREBBIAIREIEESEY
MEeLEK, FENBUER. EHUNXEXRETENERNBR, F
By REOF BT B F AR . KRR N EIEAIRET ST 21T, BEBAREA
LV EHEKRLINEGUNEREA, AR*L2IMIVRAER. SN
RITEFOHENR K IE

3 . FEHERERRSERERELURE

fEE AL L2 EIENE. RUEXREXMEENEN, FHRIGERRD
BELTARELSIHNLARYEHK, BEEEAREIEEMSLIIEX L
ERFEIRE L, FOIREIERARA N AL REIEIIR THUA R T ER
T —FBERRARFE, MREEBINEEALEEIAMEHREFE
MIEX AR, EAER. HBEXREKAALIIRMNG, KIBEREIERY
BTl SHE, HEEEARIENEIERSREAEBR R,

=, BFEF

BT A ERSFUNMRFAEREARBESZR. MUK
SEMBEATERE. MEEBERANEREREAETEHRN IH—
RINZFER . MFEFBURIWEF. TV EFZEH—HH NG
SERES, ERHIUMBRLFNTLEELF, BalhekEFERN
Hhet. MFLFLSRELFLRABNEERI=02r—, FEFEK
BEERZFRHHUN, BFLFIMNERELFEKNEEN NIFRREER
THEMEZERF S, BNBEERFT—RFIZEFNFH SR, HENFE
SR RIEAER. 1P

10



AR B 1S

400000 36%

300000 271737 34%
225823

200000 32%

100000 30%

0 28%

20164 20174 20184
— EFETTAE ({27T) =—0=AGDPHEE
E2.1 ZEEHFEFLRERL

BFLFTRIMEA—NEFREG, EXDEFEP, BFEAEA
PIzER, ERBENEFHERNEFEERETIRAT, REEHF
ZFEE—TEFNHIBUEELF RS, HPANEENRSEE
Dt gt T, k. SEBRENBUT Z BIHEHTHMNE R 58 lRig
Ko HAERREDEKARHT, RELXREFLFEERFIIBHNE
B, LIRSS, MRAEETMUARFEF TS TEh—L£R
TR R B B ARIR TT R o

1. BFEFERB AR EE RN KB

ERFLFER, JHEEREENETER, REUENRNEIER
REREAMEEXR, BEBHENXEKEALNERNR, AAIRKHSHNHEFE
wrp, BEEIEN CZFER BOR, T RE MR, RRNEIER R
KBTI, FMRERSHIREZINENNETREMEIERS,
HAAZOES N AEZ "X FELRBELEIEEZ X, hisddE
MCER. XEANEAZE , SRS FTEBLER, MMTAEBHRF
A, AmBRES T A, miaRMRAEENZIEEIEREAFHMANES

ﬁ@z—o

11



A S I Y AS S D

2. % “BiEhO” m “FiRdL TERMFEFARLRNE
ZEK

AEEMERT, FIREERAES T L5 0 BHEEIRL T @ Tt
frR. BEMSRFEF—RAENED AR, RAEEEHRET
HERMAERG, KN "“REZW" 3 "SUELI" FERKMEARNEER
B ARFEIR 2L, MEFEFAAMNERE RGN FIREEER
BIRFMIRAMCMERTRRALKR, BFE7FPOEERMIRAMEC S ERIR
B, ERFEG. NP IEOEARENRE, BRI EHRM B 5L
KE, B “BIEF L @ mRPLT SERBFEFIREARNE
ZHEKo

3. FREER AN FEF TS TERENANEEZENE

fEEHFLFEABENTAR, G FRANNAYRTEE
F, UFTEHSAM, BTMEHFRANEE, HEDEFTATUHIL,
L& TREMSESHBRPT, TERBENE—EWEREAZRES S
RELEH, AXHHNAEST, JENRESEZEES —TMRANHE
M, FTEILLTNE ENEIET SR, AR @A OHEIREE,
EAERENEE, RERERVAESE—E, REEABTGE o
B, FaSllEzE. HnSERErBnXxRizMNE, REALUHTES
S NHERUEFEN RN RS, FRAREERRNERARNETE
SEF R TERNANEENE,

=. &R
SHEEAEBESITE . ABIE. ATSESHEARN%E, |
BN MIEEERHER— 8, ETHRNE =TS S5 TR
ELHRBERE TS ENTEHO M TSR EE, ST HFER
ERFURESITL DI, MRT T EEHE, ST EY

12



AR B 1S

Hof, BRAAISRRENANTYLZ — SRESHETH. T
B, VESNEsA. BIEZMCEHEAC SRR S8/t
ERUEN A ERG, WE22R, ERBEIEAEAFHNESHER
FIRGUEIS B SRMT I M RARHIR, RZMFWESRNYSHT Y4
S5€rEEMMNSRESRES,

mﬁﬁm

EKHEH

ﬁyga e w
f\I‘E‘E ﬂ& ~ g
v =

U o

E22 eRESHEMBRERSH

AR ELEE SRR U R E B RA SRS REM, TASRT
WHIRBGTRE . FON. REE. HBAESHE. THEERSREHERARE
k2 SR W ARRMESRIIBEREE, ASdiERN A
REREE R E T R NRIE,

1. ZIREE R AU BRAR S A MAIRTER &

ERNATEELZRNESMY (EHEK2017035)5) h, TS
REANS WS REFERNE ST, TRESMTFENEEERL. LE
FORRE O RZYR T B REHIAThAE, REUEN R AEIEZ R SRR

TEESHNBRIRETINEIERE NS, SRV SIIREENE R AR

13



RS R AR B 1S

REREIONIET &4, WERFNREEABFEIE. BLEE (3.
B ) E8E. ZREEIURNEMLE, BxemI S0 TEEE, HURE
ETREXEXR, LT ABESATEEMMREIENEE, ASR
M EHR R T R B,

2 . FNREE A SRR RS T EALFRM T RERA

BETrRREEHNN AgRemicl. SRIME SRV ESHM
M. PMERM 2V EFIREEE D, UEEAZ OCHENSRAIRE
%, MEAESERO VSRR, BIEEESETUREIE, AR
BEEA P OHRSERIRMLEE, IR SANRTIRE GE IR XM, </t
TEBEIREEE—ERE RSB ERRAEIRG, BAKEESRES /Nt
VY EFPHERELRNEEE, KhESISEMPTBRERS T/ BWK
K, BRALERZLFPOTFRER WM AR, ALEEFETHR,
019FHEREETVESL, IRBRTAEERRINMXESTHN “E57
BAREEBE AT ERARME, B/ NV ERNLSMRAREREZ
%, B —UXBREFELUT PIMEYRARS, XU TEEER~
SRS ML FILE,

3 . IR EE AT & AR R XS B IR 6 L E

THAESHLE. BAR. K8, ARREEESHEIENIET, £/
RISHEZMS ZHAERKEEENIRRIEZLBEBRE, WENFE
EEPRGEUREHLAEN R, TERRT "R AE" ORGHESE
1, BRENESHARNESR™R5VEIDR, RMNEIYmEEE LM
REGH “MiAE” =R5kRE, BNYPARKEENIANRZ $;
F, BTMEPEXFIREXRXR, EXEENER™MBE5RSHHE
HE. THRETEMURSKEEASHIMY, HRT REEEN A
%, 018FIEMRSXFAVIIREENER, T ZNATPRESEETF
BN EmRAITER. Ll ETASEGRNPREEMRSTHESR, Wi

14



LIPS e RIS

KEKKXR (KYC: RO TRIRNEF, . AML. 5% ) IREEAWE
HHREHTE, WIEBEER. MESESEXNES, FLpNKREEEN TS
BERME . RS, FTUMER, AT TR,

., FRMALK

EXFHNEFEENTHEFRE, TS AEEARHRHT “E5
WV T EFEEROFTEX. FB, RN EHHEEERNTE
k. FEkEL HEFAEXR, EROAETHA "AEEE. mitERNATLE
BB" SMEXFBRFUERN, NTHEREA, BUBEIRBERE, RE
ENTH T, RERAEY, RIBRSKE, i, YRTRVEE. B
NBBEEBMSTBRFFEE K, IRILAG, RERWAOEHIK, #H
WERANE, mMBEEEREER Y BhEmAROZE LD, SthEmiRENE
ik, BEEER, 1996FE b EFHEIIL.31Zhm2, M2016FELiTH1.2
fZhm2, FBET0.1{Zhm2, fH, HHERAHERE, mMABEEESHK
BB AR, TR E, FHHMEDSEIRE, (LAERIR G A K
SRR, RERVWHKRCLEDGE TBRANNRENNER N, B, &K
E RN A XK R, 7S BRHIEE T RARLERESY
FAME—EEHEHERERVIRIMUMEEN—RES,

1o F IR

REERACVE=AXE, “BOARE, L—KEHLE" , 8%
MERMFEEHSASF=AZE, EfBd—%RMBE, ITEER
2. B, BEEROREE BRGNS MBS, XTHEWE. 2
TR, 2REEE, SHMA—KBEELESERTE, —KARBTENN S
RBHAETZEELXNRGET, XKXRGZERIEXN IS, AT —1
™ URET , MREERMERE, MR U EANRIE” o FARE
BREA, BEYHEELRNEEXAFNEMLETE, TULMERIEX L

15



IS IR RIS A

BHEIREMIIRK I, BN, FMRENETMEARY &PV ERGEHE
B, ARG R AR R R S

2 . HEFFEMML

RIFOR. BARRMEANERBEEENHER TR, RAEENREMN,
el RIE . ERRIRERANIR, FHREB RN MIEST T RUYMNZE . Bk
RITHERFIEHAMNVEFEEENE X, ARVFRILALTE, WERR
TARDHET 2. SREFRKBMEE AR, BIERRZ DIFEBAEATER
=, NIEBEMERIENEZENREZERER, FEDBAERLTREE.
RBESE R, TR MY ENFRERZ TR, TERELRIZHE
RIEMRIEDFREHTEE AL, EMPIEBAENENNE, BEEER
AREFMAEE, BRINRRBEN B e T MRHENRZNAZ
TORGSH S, MR ERRY T FRNHM ARE, BNRSEHE. EM
LERNHE . BPRSETEREFEELER,

f. BFEHR

fREHFHREEENRE, BEHREAN "Erue” , TrE
PRMERPZEHEE AR EBKREBREERANED. EsBUEENE
ERS . RMEMRBEINMHAIRRS TR, BB BEFELHN,
BRIRPESNEIR, MRMREHXEKT, WSFARRRSIEEEH
WA R B SHERMER XMAEXHRE, EELMN SRR IIES
AE R — IR A, BIFHE W BB RO IRTT T R RN R,
BER T BRI A R Z BOANEENRAE, FRTHRARZENEENSR,
RELRSIBHNUIMBEF EERFRRERTRANTE, E2HT
REHRBTFEENZRIEK, BXFEITBERINHANNZT X LSS

5K 3 E O U E B IERAH 5T SR AR 55 1) SE Rt R e B U] B BB IR T1£,2017,(9):33-41

16



VA SRR RIS ) A

=, XMERFARTR T RRONE, W06 HHHAABRAFMERXLER]Z

HRBXRNESRRF TIEZ BINE K,
ZFFRBREESEYE, FHAIRRZSEHFRS

B G E T XA GER DTN AR R A FEXE B RZRHEE
M FRABMKMEREBERFARENEN . SREBRFZREBA
ZH. NENRERED, EXFHERT XA REORIREE R
ANE R ZRORAIREE M E A Z O g R R T ot A TR
A RS LEB AR K BRFME?, 2RFNREEE TSI X faH
B RIRMEA AN R EMM B RE AR EREREREZ BEHXER
WENE, FEARRTRCNEZHE FE 7T 2RAIRN AT SR A
NP REHER,

2 . ZAMBEESTH, TAHKZIERE

EERPMRN YEAE, SRS HNZ2EESD2ATEEFHTE
ME1E. FAGETURZIMREAE Z BINZAIIR. e LERE, 24M
AZRNFHERER , 2E( BRI ESEHTIRAHR, £RIAFRX
BR, MR T EXHNRIEEXRME, IR/BFSEXRRNE, 88
TEENREZE., FENRZHRAEZ B, SPRSEHRNEZ E%
ZHMEUWNERKXR, WRAIEXTMEZRNZRXRE WL D RIVANIREL .
RIBSHXEKIARAR BERIARZFETNEE, MIREEEAEHARSE
HRPEANEPLAIMSREXR M —KERMEXNEE, B
e, FABRIREIE T RFMER AR RAME PN EHERXR, FHF

FFIIRENE R REIE X RN ELIF2ENL WA 4. SUEHRAR
ZEINKEXRLI ., RERARARLHEETNE D LN Ao

B BT 2 7 AR S NERANREIEMZH D] HIE Tk X3,2018.

17



RS R AR B 1S

e PRFIR B BTG B ERA L RO T O, SRS B
MAFFBYINFE K. BEAIREIERA, £ LR XBMER PRk
B RE . KREBHTHREITARAANLE, HSAIRLRESE
W, B DTEANEI, TIFETH2ERE, TUEBHHRAR
ERRIUS AR A LAHIVR, RFIRBIFRAOFIEAR R, EERAD
REBES, EASOERZAREE, BN ESNERRNEIRFE. &
RXE. BRFAREEENULT, KRN THROLBXRINRER,
BT A mAEARRAOFIREE, FHAERIHTNARIVATRIE AR -

7N SRR

L83k, BEEFATE RN ARKENELS, EATLF.
BRSISHNHHHFRORDHENT, RENTIEWFTDLFME. R
RHE LB RRAR, ERENEST CHINVEHRES, A, 18
EERARERMNE, REFEWZFHEFRAERE, MRZ KA
DIARER, RIEBGERN~ V. BECIFENS. FIEMREEEL
HESHESHEWFE MRSV EREE, BohVIERREIAESHE
FE.ERE. BRA. RBENEM L, RRESRGTESL, BER
B REFRAAEDNIIKR, —F@E, BoP. RimdhEk 2 HIWMNTH
BY, Z—ATHAEICTRANREL RN T, FERATEERAR
SWRFA LV FEd, EREENFERENIRE T HIE W FER TR
BAmE, REFEVANTERERNGNZEENOFATER . HFFE
BT RNES EFE KRB,

1. HiRHEMREEE, SR NARKELE#HEIER

W BRI EIRE S, Bah b ERME R AEE, SRTHAE

18



VA SRR RIS ) A

EN. BARRERATROSFEER, Baid FHIERRAMIRE B LT
MEBrim. MM REHERFIEEERSNES ARG IEHRSE, Xt
FEW AT AR EIEE SRR AR, MEAIREIERARTEAB RN T
SR AT RIBEBR TR,

2 . NAIRRAEmM, ANRREEKX

fEEZ SR, MMRBEHTUYHADEATR RS, B, ATH
BAFEEE. RASEZTHATHENRS, ARRSHENEAEES
B RKRIEATHNER, FHMABBEIER, Eit, £ thHERH
REERARETURLY, BIFAMEER T,

3. HKAMI. AAWE, SFHEIFHENIE

FHENFIEVREEE T L+ ENAR, EMER. MRl IZ2%2
KT RROMIH, Z—FTEAESE. ITETWETET, ShEb AL
MAFMETNTE, BEIHTRAELZ, THRF. AL, XE
HESBH GV EECFENATENER, Fit, MRFIREERER, &
SRR, BAEBTHMEANFRLMAAE S, RBIHTLEIFTEES, A
o BE B 1E W 2 BT,

. DRER

ARBRERREBRNERERNEERS, JEFLAPICELE
TN, LREBRPELE, ReREMRERLEKE, INROGIFHS
BE, AOZRL. BHRSEA. B RRSEAYRELARERAL S E
BEHREIGHEERB, BYFEBEIT A TEERASRHIFTEH oM
M. TR, BEETHERBRAAFR, NRAXBRAENEZESRZH
o MiiEE 5.

1. EBFRBEAE. HABEUARIERRT

BT, ERNBE2280AEMPNESE, EXF2000HN2E, ~LHE

19



RS R AR B 1S

FEERNEE, FHIBRHNERUMZZE, SEEANBERKEFTL LR,
(2016F PERAEMITHAEFTBVLARFITAR) Bx, ERBERARA
REE LEIEK5.57%, RTF2T7 AR6.1T%HIER, Ei7 RMHES Rk
MK, BNEFREFVHEFENTEHENARET S, UESAIREIER
XENIRRSE, TU—ERE EREANEENEE R TIEF K
3k, TETIEMBANEERERE, BMEAETRSORE, X
B Rttt BRUEBTIRRSNEERNRINSBIRS, FIUETT
BEFMAEERARTUEEZWENZT . IREE. BEREE. Eirsk
S HIARTLH R AR PERIEREE T,

2 . RIS BURMEI B R SE

ENRIZI7 B LE, TR HET HRNEE, ILARERNE
BB 2 TiME, MTISSUERBRETRSHETENTFE. A
mMEENESRSKENES, SHREENTREREEENT ZMEE, &
Ry L S BRI FIRENE T DU TR R F & R AIIRT2I8 4
WHHTIRRES, NEFAIREEAEMBENSENARETUARE
ARSI, KHNREZF, Be AERAENET THEENIIE
B, BEMESFARAEIEEE. EMUNEZIIRE, BELIITENHE
BTN EFHENZITIREE, ReEEREREENIZIT N, KIEEAN
712712, BREHHENTIUERN LRI HENESALY, RBITEER
R,

3 . Efr TS fr e s 8

20065, EBRBAE. BERFPEHEERF. 2REREB=RHKEEE
hiEEZS, BEEEFNSHE THEXNZER (IRKI2TTHEE) . 29
ALk, (IGKIZITIER ) ELHRET4TIHN, FRInREEEZR, B
7 (IMRI2ITH67 ) 29, HPEEZEETLUNSHET RENER. ©
KEN. TRIR ESENE, IERFEYTIhARIEREEERE X,

20



VA SRR RIS ) A

BREHATRENE, BROFHNEE, BULERN, REERISE]
REIER0NEH, METETAIREEMENSENBRGETUERHM
RIS MSEMFA SWIE, HEBISRE ST ANRHEEAME, FFH
LRIZIT e, BNTUSNEZRZTEN, 2WALLT IR, BIRR
LERMTZSE, BABRERERE. BERERZE,

4 B RIERBIRTE, ETFREFAXRFTHFRS

DMARBEERZIZBI A0, 22RERABASE, BRELKRLE, 2
ZEEELLH13, BEIZBEHNAMALEZ2I2EENS D ~10%, 7
xE, BFEEET EWFXEA3FLET, SGDPLEAIEIT18%, Hf
T500{L ETRUTBENT X, EESHIBAERLZENOEFANLEARE
8, WEEFARTBKTBRZRE, EATENER, BIEIHMEEST
AREE, DEIREIEAXENSRENZASL, JUSIURANEED 2
B2, MORKENESUHRRS A, MEETRSRRE, HmEiiid
BxRETXY, FEEZZMRNETRSHE N,

5. Efr Rk SEEHE 6 M

L5, REERES— FEEKRKIFENTREND, 5—F@E, &
hWEMEAERES, FRENERESNRFINELE, BYEIRKEE
ROEE BT AIRHTET R EBMIREIEWE, BHHEBEREER
G, B —HMENRZENETRIEKERR, REBH. P,
=R 2R, EENKREESRA. B, ERNAE, €244
FARBREAL. REKEREAME, RBIERSEBREEIED &R
SEEWER, BEERER, —AFERD T ERRVENEST RIRRSE
5, F—AEBESTEREENTERER, BRRERETXH.

N AXERR
TARBEPIEHPEHLTEFBEEHUAARB HBRNETE

21



RS R AR B 1S

EREMATEATESNERBZBINFE, BEREREREFKENRS
ReNmHHAHNKEREY, REEETHRERIER, KABIK.
NALIRR . IKRIREF. HERBUISFRSIEH SR AFHIBEERRS, 20185F
TP EHAETHAELTART2.68F12TT, E2020F RAHE K 2AKHE
BIXE336 51270, EGEEI2%,; EXMURKEHRFAE, HXTHER
AR EFNTHHMHAEN B RIGREREH XERFFILK, 20184
HSBEHRLETE BT B REABITAHFZIT, 21952F 830291, £
#BK129%, EHZEHRGTESHENBRSIINED~; RERRT
HRFRIRIBEK, BREANSHRBHERTELHLLEBH1952FH5.1%%2
FE2018FM11.2%, RMbEE XK. BERERFEALAE T HIIEL IR
RIGK, LA —RIFES, N TFIIREIESEATKEREE,
FERAAEWTILDAE:

1. FMIREE R FRAMGE X EIEIRLIGEKT, REE
RiE

FERKER, —#EHRZERM000ZBURNE, KRS
HAMEFEE], URSIAERILTHFEELEL, MEEERARNE
W, RRIBET XU ZARNEHLR, £EWN “NF" T, =B, Edi.
RR. BEORBEZGEXMEAR, TUNEEH/NKRI Y Et R RE
B, AN, WEHEED, XANFRUMUREENS T, hkidk
W T EGAFRIEFRNOFEE, DUSHE A RROE G LRI AIEA
BFAXHRERXINEENEH z—, FERENTIERE, BTEFE
AiE. AR, BE NNEFBERES, BEFKROCENIR, £45%
A SRS PR AR HE DU IR IXAE B o SO, AR EIE e B s s 45—
FNFHAEFRAB LR — S LU B EUEFIIRRS .

2 . FIREEEH TRANRRRKE RGN L RAKTE

EER, KRRRBEZRT S SEMESSEY X, = VEgNELE

22



PG IR A S 57

N = BEREEEM1980F £920% 2 HIEHNEI2018F£952.2%, /B RIFIK
WIR R A HEHNFE RN, MEFKTH M. ZRUFTOLE,
RANEREFFKR. KUEHFEREAFTKRIMER, MMRAEEEAE
EUEPEGEEARTIREEAESINIR, HbPEASTENEENTE
SAMAETRSTEEz—, BETERERNENXRZE TS, EET
HARPABETERF, RMETERNVESHRE, B5EFENEE4ET
MERAIR, BEXEEENRARRY SR, MEEBRTLEAXR
AP RN R RENREE ( XA RNEANREE ), RBEEHFNARPR
MIRNIRRFRGIEE, BARKRRRAERSEERE,
3 . iR EL B N R E RIRA T

TARBRERY, EHiLEIMRFHREZERATMERENHE, X
BEHMNESNNERBE AARBRNRIIEE, BRIERERZPE

REFAREXNEMTIE, MIEHFEWHAENTELRVE, MREEF
WAL, MEBEERL, DHARBENHE, HEGRL—FTEHIL
RIMEERFRPAEFRERR: H—THELEERARAFREINATHF
S8, FTEHEEERRNFRNMNE, ATSREE-FTHERHT
MARNIE, IUEEHEHY, T2 TUBRHEEMETIEN 5,
FIREEBERIRET R, AR, AFEET R ENEE, Hm
HIRF . RP. REENUZEADOHNERRE . MEHZIRFHE
. FIEEEE, BAHFRE, BRERFEFIKE N,

. BREE

BRI HFL BRMBREEBEAMT L. LEHFL. BAKT
=B, BN CRTER EB CHFEA FRERRENN S
BB . RERFBRE—TMERR FHL20FRE006F, X—BTH)
BFBRERN T RS RBITE R BN EEURTHA S EEIRA

23



IS A IR AE

EEREAEE, DREABFNTESHE, 2006FF202FERFREH
TWW—IUET S BRENTFENE _MEEROFREMEIRE,
012 ES, BEEAEIE. ATTREANKE, RENFENEZRHIN
BB, HEkR, AEABSREBERARS, FHEZTHAOE
o 20185, HE "HEM+EERS" RUKE, SRBUFKREN LE
FREFE, ﬁﬂ%L%TﬁﬁﬁA,iﬁi%@i$$\ﬁMﬁ%\
HEELEREER, LU "BIEZHEK, FHADHE
BEINA, ﬁ?ﬁﬁmuﬁﬁ%\kleﬁéﬁ—ﬁﬁﬁﬁﬁﬁi

#, MEiRaE s, BEEEEE. 2N ESF X RN BUFE
. WHEFANRMNER, 2 "BEEEIE. BEERRAK. BEuR
TR, AR “NFEBIRABSERR, HFBRERE “EE
M+BERE" REXRNER, U REIEN KRBT B S ALK %R,
ERFERRET, BERESFEORBSEZENSH, EBEHRIEH
BERSNVSEAEREFRE, BABMEGEEN,

EERREFRMFTBFHORNED T, BFENEZRRENET —E
R, BAEFELFERAFARM, MREERAREHF BTSN N A

BARERUENTILDOF@E:
Mﬁﬁﬁﬁﬁﬂaﬁ“ﬁgm%”ﬂﬁﬁi
BEHARBENR R, BEGEERBSEELIRER, M

ﬁ%%%A%%ﬁT—%%%EI&,@ﬁ%%%%%&¢%%ﬂﬁ%
FMERMBEBMKIERE, —AH, HTFB/FEIMIIEXNBSHmHF
Mm@ A E s EMBIIENB A ALRPRERNENNTFHE,
MR BB A MENBUTEERED, NHIRBFEIERR URER
MBE~4%, FINMIIEINZREEE. Z—FHE, HTFRTHRERK

(RHABIERRITHHNE) (EX (2015] 505 )

24



PG IR A S 57

FITHBARSEAZDATY "©FE" E8, NFFURKEPAER
i, BBEEENERER, ERNBEHMEEERNEE LEIRENKRA
o, MFBUTE RN B NETITHER B8 250F R Z2MNES,
SMELNFEHE,

2\ LHBEEZEAMRZ 5—iRE

BRI L ZFMEN T B R R M —TIEM M T, KRR
2. EBEABSHY "EEAME” . "BIEREK" EBEHILEEED
Wz EGFEERNEEE 22" , MBTHRZF—IERRNZE, &
BIERERENEIEE NG —. FRET B, FIRAERAER,
BEEOAESB, ERFEIRVEFAE—H "SUBREK" , HARLH AR
HENFANEEEBBENSE, EH_ZEFMITES, BAFHINEENY T
HERFMBOTEE. IR RS L. FEBRBUAREIEFTEE R FELRE
B, BHFHRZBEMRNESEXH. F—ORENSEHEANSE, &
LB, FTEHE Fil,

3. BAFRRAZBENEIEZE

LRHFENERS, LTRFERSEE "AmER. ThrE”
IR, BTFBEHIINESEE BARELZEXEK, ZRFMBSEEE
BT RAERMEMS BB S EBEMNEE TR, BFRKSHRT BEREIEX
#, By "AIdRE. BRARK. ARIEEE. BEURGIH MEXKE
EREZE, MEBSIURLZ AR ITIERHIRAN, BHIIEHEMEARE
BAES, BEXEERSHIERZ ARSI, BIELEIITZEBAE
ERMAERMDITET, R B EEEME b o ol R K B B A0IR
FEE,

Eixttrbe, (BSEEHRERREERS)

25



RS R AR B 1S

4 | BURFEEN A E—
HHBFEHENNAZEHENERENT, REZETREHEEN
BN, WEBIEZBFAENRIXEZLZENE, RETAEEN
BENZRIMNT. BFEEENAERNE -SENERIEENNAXEENR
B, TERHEBRAERWEE. H2EE. RHERS. 'rl?iﬁ”“‘:ﬁﬁé’]f
BHEE, ARVWFERTE, BURESEEN ARZN SRS, BRIE.
WETEHENEEER, AHSEE T, BNNALEIHEENAD.
B &%, MNEEERHETRETOENBEEEEREST K, EAHR
AE, M. BELRSHEERZBXBUTLIENAXE, £THEE
FH, NBEFEEANALTELRESTNEPEEERENEEEKR, 5
Sh, XN E-—NWNARNEESNBNEENN A2 NERN, 7
EERMEREE. TARMKERRBIERZ 0,

h% ><7|'

26



P | T [ e A R I B e [ES P S
—. EHRH

(—) HEREREGNLRE

MIREIEN AR E AT EREGOXE, FIRMREIEME. #
B N ARSI EENYIGTUNEIR, SiTEE 4R
BELANER, BETEREZ FEXBOFBHRSEZT TN, £
THEFAVESEEE, BNETXEVEEEEE—ERE LREZT LN
BHAFPAR, HHBRIANRAEENENNERKARER AT, ——2FIRE
WEAOERENEN., BRENE, 2EESITESK, dEREEEDR
PIIERIR . TEMEREIRF I ERE N AR MM L B B EMFTIRT, XE
FIZTEANERZEETABREENREREKNTR, ZSMIREES
SHEEHIERATAE, BESAFNSHTIHERED, BIFAEHER
ZRERRENAGFFRHENSEKR, MNAGFHTESRELEEX
AONAGEHTESIHRAERNMEZZ KT ITENIINFE, Rifs e
REESRMFITINSREXEE, BRimH LAREERAFEANER
B IIEEEE =25 GPU. FPGA. ASIC,

1. GPUX IR Bl & R A H#ESh

CPUSGPUREHEHizdlzs. BEPTATHFHRAM, HCPUTE
AT TR SRALLE, MAGPUTZEEE THMIELIZS FCPU, X
MABMERTE TGPULELHEHNEAR . ZHEESHTINHTLIREE
HBEERE, METHENEHNIMREERAR, MHTAEENNEKREZT
ZEFITERE, BT ITEZKOHNEN, GPUEES MRS EBE KR

27



IS IR RIS A

BEHZENE, EXEZAFPRTUTHERZ BEOEEREN, BHRRE
EEFiES, MCPURXRENREATE, H#HITEHIEER. %, GPUXAKNZ
GDDRSEFHt, EERENITERENELFTE, MANEREHZ
LMY E BB, HKHE NRE S IFREEXFE TGPUMNE,
#00penCL. CUDAZ, FEFHIAMNGPURFEENGC, 12ftCaffe. Caffe2.
MXNet. CNTK. Theano. TensorFlow. TorchZ#HEZE . RE S SJSDK%,
AR T HREIERANEZRSN AR,

2. FPGAXTENIREILZ BRI

GPUMKR BRATIFE KR, X TGPU, MEEE. SERRNITRE
[TB&%] (FPGA ) 5127 RK#EE. B8, FPGAT LXK AOpenCL. C
EESMNRBRIES, BRTEGRENEE, RTMUEMREENEHI
B, BERGEL, IR TRANRESE, FPGAITEREREE, &
Fik, MAF T EBEXGXLETEEEFMEES C BNHhL, XERTH
2, DB HRESR. FPGARKAHINREERANEEZEFREZ—,
HINMEE. DFERAOEFNE, FHMRENSES LR FH A 7 T8k,

3. ASICIAIIREE % BRIHESh

ENMRZIFANEDERE, HREZONBZIEEHNBE
AREENMEE. Eih. HEBEEEIA TG, BENBERIRENEE
RERTE THIREIEEFH B, BAGPUHTAERE NS, EXZEHX
Mg I MmiRITH, MFPGAZKAFBEHRE, WEFPHNERTS, &
FERNEEHFFh. KIFE. SMHESENE, FEEXUAMER T
B, XBFASIC (T AEMER ) WERMEIEERT, B2, ASICHF
REEAK, TRETEREHTHNEL, T, SoC+IPEREARIT, SoC
( System-on-Chip, F F&%t ) T ESF FERFZRRERIE A,
BMERTBTRITSREBZKETE=ZFEH ., SASICAHLL, ZERX
BEMAE. Ik, REHERHEFPBREE S,

28



AR B 1S

(=) FTR#EAERRT

DUEEXR . #IEER] . BRI 48 R AT R WS AR TRAFEE BHEARY
PR R R SN BRI B AR AR AL AL, IR 7 BB AR DURKER
A, RIESTEEEHANTON, wWE3.1FR, 20205, Mit2nk
FHARMARBISS0(ZZB, F20255F, HIIERIT163ZB, TIEIFEIEKHRE
HRR, BEBELURIREEK, SUEEFHEEBITS0%, TitE2020
F, FIEAESRLLEFET20%, BRAREERA. FHEXERFE
HERz—. FEAESEEK, K EATHEUYHESTHEI, $uER
BHHMATBAEFTEBOANKNXBER,

180 g 04
160 = 0.35
140 03
120

0.25
100

02
80

0.15
&0
40 01
20 0.05

0

2016 2017 20M8E 2019E 2020E 2021E 2022E 2023E 2024E 2025E

mm =HERESE (7/B)  =—0=YoY

E3.1 £BKEIFEZEFiN2016-20255F
BRISKIE: SWEH, (2018-20244F hEHIEHOEIZTIHREAHRIBEEMESTRE )

1. FENFEFTRESEEMIZEL TENHAIZER

1970—190FNERRGERGEH —THEENERNEZEREZ —7F
FHRIRBRM . ERIRNFBHRENRBENSHEUSBERRGESER
Bk, = RFmENE, HEMEER, RAMENEREE, BETH

29



RS R AR B 1S

FIENEREA, SIETEESBURAFE, FIBEHEESRE
ik, B, SMHEARTEMBHSTEE, RBA 7TIRRBEEE. BERT AL
K, FHRE "TRIR" TNEIEF BRI ERRE, #—FR
B 7 &R EE R AR B A

2. BIEMEZFEMIRE R AR EH

o AEEMAE AR Z SR TREAARRH 7 5o Bk&AEX,
AR, HINENREIERARERE, MBNAIREENA, F2
FRBEMELAERERRZNT X WEG KRR/ ANRAFTE S, XX
BX. ATEEXY, MEUBHTRERSR, XBERNTEAMIEER~. #
. KRRURKRS, OAPREGNEE. ERAEN, HEERES%E
MAERAET R, JNRESE S AL EM U EERNRERER. A
TR, RTERITEEELE, Y TESEWIL. FERUEEESS
X, ANREBEGRTENZRKONA, TRERARLEREIE L, F5EE
FEEREAE N2 EATAS/LFRF LK, Fit, JTHAEIENREETH
BT, BERSREEFEZSEORENH R EIERNREIENALEE
KOFBREHRFE AT F R A2 . T #m oA, #imiEsh 74
INEER AR IRERERE,

3. AR EE AR FNE AL

ERARGEENA N —DRERETHEUT D L ENEEN SEE LN
ERMEE, S FRIREE SRS SIEMS, BAIRERYEIMRER
FEEEAEALEY, T AR ENFEURFEMEEN, KEBAX
IRFEMREER. hRIEE, BidAINRRSSIEXE VSRR
HAE L. BEL. BAVRS, BN VSAEEISRS = EFNEIRR R
FBAMREH —PZEETT. BT ZER, BELUBNRNE XFEIE
NENFE, EEEEBAMREHMETEE, MRERNEARTEENR
BE, WRERUNANFRBFRAARR, #miECEERS, IE

30



VA SRR RIS ) A

Mm T, HUNMEGEURER. &%, ®VANERMOERHT, MIRE
BN AR ARBNTEIE, HENFIREERF L, THEMIKENT
HEDNREE MR AR TR, B,

(=) BExiEi

MAEERAIEREENX . RARIRAEREENROEEN
R, BEREATTRETHROREED T HIRTREMAERIETEXMLE
BIEDIRFR IR B ER AR EIE B s U A A0 8B AL RITRARSS o

1. EEE/RS ENIELS E R FAIREERHED

AT "HE" BRI "FRIRE" BR, IARFERAllan M.
Collins7E$2 } TIBEX WM ENRARR A X, W& EHIEX X R BT R 2
B R EUFRIE, NewellF1SimonEFHFSRFAMUHIERE T 24
WiEx" By, LW THNREEIFEH, I—NAFTEEE T ARRGER
BE B ERERSG, R ES T BEMIENENENE LR LZE
B, 1977 Feigenbaum#z i 7T #NR TRRMS, AR TETMRRSEH
CAMREET + “HEIEAL MOV RE, X—HNHEPRIIE T RS RE
MERFG, WHBREARZEHEHNE - P ERAEHKDENDRAL, BT L
REGMYCIN, ETRALEHNBEARESERRGSTUDENTSE, TR
GRUWTE—HFENEHNEARE, BFERENANIE, BRHFAEM
5. FREREEER-,

2. BiETEXREIERAT TR EERHED

EATEREN “$IEZIR" K, 2001FETim Berners-Lee2 H T1EX
R B E, AR BEC AR EEX S, THEMNFESEIREE
EMMFR, XMIREI 7D, uEETR, EREMNREIENER
&, NMBSRIBZNERES 7T REENMRSRN B, BRTE
EEERBADEEN, PHEEMRARXETEZETAN, flauBgAT

31



IS IR RIS A

BEHRNFBERNEENLAT EFNERRASBIR; Galarraga®] HAMIE
EALUMARESINREE R I XBEMN T, BERIT2INAE, T
GAtEINTERENEN RS S, BETgitSIN AR T EF RN
FEYBRUZE. ANRASHHREE, SundheimBETFRAEHEBRE | X
mEN. ZFHEBEINHEREG TS FELUEAEIRBIF0FE; Culottat
FREFZRELI R RME, Zhol§ AR S IO 1R 38 25 W) 25 3R o
HRBEHIBRENAE, MEREZIFZNNRERE, FAREES
FEMBIIREER A RIS, SgitEI8ItE, REZI A EREin
AR D T ATHMEBFMEN T iE, ETRE S S[Bengio, et al., 2009]°7
RFHUBEFIRFRFRR T REE M SRR OEIRR R FENITERELA
FORFRER B0 [a13

() #iE/AiRe R EREF

BECERAMEREMNNLE R, 2RELEELFEEREMN. PEM
RREEIR, 2z mRORBUFEHRE. 1 EHEF B X £ 60 L R
K, WE32f7R, 20045, ©EKEHEEEE30EB, MG, 2005F14%] 7
50EB, 2006fFiA%| T161EB, X MR, WMRAHERER, Bl AEKF
ERRAEHE RE, BIBNARSE—F, 2018F, FERKSIDCH
Bk T—WaA (BuRiFR2025) NEEABERRE, IDCERSE S
UM, & EREIRENGM2018FE I33ZB (FF T ) I E2025F 1175ZB,

Bengio Y. Learning deep architectures for AllJ]. Foundations and trends in Machine
Learning. 2009, 2(1): 1-127.

32



AR B 1S

SHMIERN S FHIE o
160
140
120
o 100

E3.2 £IKEHEE HE

1. HBERREER ARSI ZH BRI

SR MBIETUE, EWRESKBENWEN thik TIHAERE SR
BRHEENERE, BHiT, A8EEENK, AMIEBREIENGEEL
B, ERELNNEIFE S 71L80%, mEHIEMEEIEFF BEIE,
FESEAZN20%68 8, TERM—KLRSIE, HERRMAE TR
RoIEWNILE BARAIBkeL, HAUA B P RREGH BT, BERRE
DPEERERX, ELERIEFEAERAFPNEREE, HARHELR
Hit £, BE—ENEE, BRESAFEEBELENKRRER, =2
WERF,

2. MEUERRBEERUIEFERAEIES

RREAMEPRBELRETESN, MPMEUERNTEEE, I
RMIEHABREENEZETR, THUEENTRUEFEERIESE
PIEZES MTEM LN —TSRTERS, oA RENHENEER
SRR FF, TRUEEFEEEBEFTTIELRENL, OINEBFHEN
i (WRFR BES ) SRE\EEFPONEILR. ERIRS, 1APE®
BEAFP USROG, HNKAPPY (W5 BLEZ. MEZFEEF i
%) RER P NFERIERNASRE, ABP#EE D FTEZM,
PUBERFRIFEERSIR, RIAAPEE, XMEELNNELEERER

33



RS R AR B 1S

#, THRBRARERMGE, £hVEERN. BUFEERRI. BHE 8k
WEZEFTMEL LM A T EHNES,

() FFRFREZRIZ

BT XFHERNEX U SIFEAE T, FEFRREBLM TR
AR5, HFEEARRN. KNESGH, TU—BEHEELHFHN
FKo BN, FRARAENERDAMEHEIDREENRE, RIREDN
FRREB RS EZ B A ENANNTIRENREE S, AIMREIEHNN AR
HEMBI TR, HEEHIREENTHMEIFTEKIALRE, FRAIRE
A FREEIIRERTVWANRE, FREENRENABKRE.
Freebase. Wikidata. DBpedia; EEfTWANIRENH#REIKRKSE: IMDB.
MusicBrainzZ, thoh, ERMUES THKXNITEESIEMLL, HEh
Linked Open Data2 #3442 ( Linked Data ) fE 18X M9 —Fp LI HG 1%
o FORENRER RN RN ENREE A RAIA N TRED AT

1. FRIRENIR B B AN IR L A AR s BN A AR R A 2

WA B RARFIR EE 7 RIRFAE R 2 R8T At X e iEFRO A+
BEHRRE , FHRANRE MBI EE AR ELE MM IR+ = IR R,
FEORAIREPHE FE O SRIEAIR, BEXEIREEN—ENER
BAHFE—R, IFHEREENERERER, Bk, FRFIRENEIZT
BREFIREIENMEE, AIREIEREFEENM SR IEEIR, K
MRFAFIRRENOMERE, FRIMAEFHRELER, FE7IMREE
AR MIBRIIRES A SEIRR D EER, T HEREIIREEH
KEME, MNP REIE R AR,

2, FRFMIREHEDFIREERE, RMIRELIE,

FMIRENEZ BN G BT FERAM S, SARPRE-M, #&. X
AP REBURETFHRZ — Mg — 09 S. RN ANSESTRE, SEEE

34



PG IR A S 57

MBS, SR TRTEANRNET, MRS T oI N AR SH
KK, MARENRET AT SH LN G —RE—DSE ik, IF
RENRE P S SUAFNRT DGR RIMFRER, BT HBAIREE P
. ERNEIEEE SRR, Bk, FRADREREF FRIREEE
MRS, AT BIIREENREFEREES, RARENRZEMRE
TEHR AT RE

(7%) Bl AFHEF

HEEEAIXRFAZERND, FXEUIAIA T HEKRRE, B
LinkedIntAR & Bor: IE=F(E], BEWRFE X HWAIERMVEEMN
2014FE 5 T E20165F 894477, 1GKIARKE, B E2017TF—FF, £ F
RNEF BN ERAITE R ARA T HEBIS190F, HPEEHEXATRE
BI85, mEREE, MPEMNEXARKNASHEA, BROMK, AF
RS MEBRRMBIZAASTIMAENMENXRAE, BERENATEEEE
MR RN ERSE, RS 7T AL S, HREBEIREERNAEE
REBDE A M, FNRAEENMERMEREELT WAITEVALAL, EFEH
BEEM AT HBERRHIVR, HHXAIZ VAT HERECEA A THA
NMEEMEBBRE N XERE, BEREA017TETBNAS (Hi—RA
TERERENN) s "NMREARBEATISEEmAL" JIHESTE
%, i e AT AOERENALTREAERNEGZE, TEA
TEREREBEURR, IBEATEENHBARR, ERKEALSRSMH
BREUT ) & BIALA A BFRBORIASN, FNREIEEXNAS EFRIT AR FTE
BRI T ILES

1. MEFBEREAIANTHEER

EREA—ITRANATHEFLE, STFHESATHEETHEE,
TV ATHEARABTEMARABRZ, EREABIRMAET VIREER, AR

35



RS R AR B 1S

BHNE WV ORERF N E, RULBRAFNE, MEZHRESNALL
EFRFENERNARAFENTVHZTRE, JURSZENGEHE
NFERRE, WHEKBEEFLARMEFTHNESERAIALT NFEK,

2. MERSHIEEFAINS

MRENER TN AR, FATEVNBNRS TR, L, &
FESEFHT KRB RNOAINT, BIERMEMEER, WEFTERD
SRS, TUEZEFAREHFACYSES, FEiPEEEEREDR Y S
HITIEA, BESSBRASITERREAM, FoAREM, BIAVEER
R, TR FENTERENFAM S, HEHLITAREXAT WF K,

3. MALANABR. BHANARIEE

ZEFBAERIER, ROSEEEMATFR, DUSFAARYLE.
WM BEABTBRER, HIFHROAIATWHEB ML, EFELE
8, BRIRA, 2FES, TH—BEALT, 2FCERAT, Bk,
MR EERBRAT HERER ERREER, TROSSIHLES
m AT, BEMETEAANER, EEMMAIAS KRR, EERAET
MUEBEMANRREE, ZIRFEMmA, WEENFERENMAL OIHFRE
MBI, BLETIFI. EFRATHERMN AL NEFRE, REEW
MSCRM, R AT WRHBR G BExEHMAR. SR, WK
B E S HBR, BEERMATEERXELENRENES, #EhE
XM A B FING R, N EER WAL 36

—. EzhEE
(—) =it&
TITENH Y MREKETRE, BafEZEMIaaS, PaaS. SaaSAR

KNBIRABRAE, RF\AEAXNEHN, HHHIESLIAET2000123%

36



LIPS e RIS

, PR KIBEIAT29%, FREERYIE B ASREH ARLIAIEERS]
55‘9’]??2* BRIESNAE TREAGE S, flaiEZEF. WXl
AL BRERES, Ho DAL HR IR, FEREWM S, L.
KR, ZMETHFSEXNITERE, —AE T EMRAFENERCE
B, Z—AETUAREZIRIRHEEEINR, BBE2IERELA
a8 NS ER RRER,

I EEARIREEN AT, % EFHNEAIREEEMNKEIEE
2, BUBNXE. 7. 1TES, fluhSitE o DUEEAIRRE S R E
FENZENEIE, = LNGPUTTIEBFNREIEE RAHTHIMTE, =
PN FRESIURTE LRIE8E LR, R, WebBIERNEE
B, KNERDFEIEHE A, B EKM IE M EIE I TR0 01 2 ()48 55 2 A0 X
1475 4 (Document Web)32 Al B & KE A SR LAFILA = B FEX R
BIEIE 5 4K (Data Web), =169 -&F0 R F T E0TR B E A 4k i th it Stk
R, TEUBHERRE. EEFXRZPIFHIFRXRARENAP AR
o BETUERZITEMAIREERHEEMA, EAEH, MMREEMAELT
BHENEMBEARDRE T IRANERN 4, SFEETRFIHERNFME, K
BHTITE, BETES, RNMNREEthA T ITE DN AR T RN
e, Plneesm, FHROFXTHFEREERFKRNL2RE, FAA
REEEKNXRITEIMTTUE AR SN A AL L2RE,

(Z) K&

REFEHRBOEIR, IALTRENVERLRGR T BIIARENEIEL
A, HpPUDREE A RERARNIR TR DUREZ I A REZNYEFE S
SHRXTEME T KENH L, Afn, BEABIELFEZAERBR,
REFINBRMEBROE, Bk, BEFREIEFEFRS L. HiE
BEE R, AEERER, BIEEALERES, MRTEERTEEATLH

37



RS R AR B 1S

2. BEAERRORS, Wk 7TERFVIE, FAEIREERE AR
;T, MNBRGFOFREEEEZMTES, ST /EBEEdENERNR
REFRITERE S, REUBAANRKBEABUR AL 7 BB 1, B 7 A1R%F
fif . FRRIR. FREBHAWALAL, BFFRARESHRELIRENY
B, Rz, EALINEAEENELM, MMREENXEKT. T
MR A REIR SRR, #E. 2TTUNRME T T Ethrl 2 #E,

1. KRR IR EEREHIE T E

RGEIRTRSMARENZEZESFKINELRESEMNERE L, FHIRT
BAETHEEN\TFREZTEFETENRERE B FEHEIREFE
WEATIHRE. iS5, HEER, MERTEERNNK, KBS LEIEN
BARKRERRARITER D, FMABIUME. REEEATLIRNE
MRFEYME, ME, KEEELF T REMANDITER, &NMTLY
AR EMEMIXE T 2R, EEFLEK, MREIET U B IX LR AT
iR, EOMTESRIBZEBHERE S, NIAIRMEETH IR
ARE, KEUEAREFNINRFRTIEHEEH,

2. FIREEAKBERHESRELEWEE

ALENHBHRARS TR T AN EHRE, EEERKMEK
ARG, FEMUEIRRERE, uNEHTERNEL—ER
REBNMEZROE S S, MREISRIESIERNENSEEERAR
B ERB BB AN S EBERORA MR, XEFEZEGER
BRENNIR. KFNEREMERTRAREIENFME. DT, SuEL
HEENHBNAEIEN Fo thsh, FMREEIRSFAABES BEFMNES
AMREBH TR X RIFANREN R E. SREIBhRRR D T REHE
WIBRLA, 1oFT BUREANE, BRI TERORNE .

3. FIREE A X EIRR M AT ERSEIRENIR

BXYXRRBBEZT LM ENROBA o ITABFERIE, FELR

38



PG IR A S 57

BN DRSNS R K, AEIENMENIT. ZRSEIEN B HELE
RUFNRAKXEKARR, N XBEUNEIRETERARERE, $HZAE
LEPUFEELZNNE, MMREIEBTIIRF R, MRRE R E X
MESERE-EBERERXIEM, HUXRNUBHELBIEENRES
iRe FIRENEAXRELRIGEEINIKR, KU TR UMM KK
DT, XARBENMEZERTET TENXRIIR, AT REED TR
X, FSUNIIRKTEHRAFAIIREEPHEFNR, BHEST X
BRI TRE,

(=) ¥rEx M

MBS ELRES, SEMRKER. BTV &I
BT R =KERMERENENRT, TR RREKF QT B
RIS YR AR R, S8T, B, IRETLHERLE, —F
m, XSV ETRTFRERES, TZEXNDES EFHERFIE L
RS, DB ARRKRAFT —RESRAMATETVREMMITI TS
MBENETBHENNE, WENFEAFHELLRE, #afs~m. &’
& iR, REBEMTL. MEL, DEEALRRE, IEREM~ W RRERE
Ro Z—7E, DmHUHNREZRKYLGIHENDENITILE L @ AELE 2R
THRE, IMERMNEEHE. SHINE. BWRIEMSEREES,
B AtV DERESHALEERNERAORSTL,

1. 0B 24 RIS EE A 2 IR B S IE

DI BB HPIR N SRR, LETLEREMNER LERRE L
BIFTARBNEES, MEANREIENE -2 EHEE S0, BdE0M
RAREEEZWEAIREIENEE, METMREENITEST, X
PR IR BT HR K, EEYEM b NEIEREL D ENSH.

39



RS R AR B 1S

2. Bk 7o &NIR B R R iR E i RiE

P EX ) 649 1% R 38 FUR AT = £ A BEUE, R HMARKEIENT
RRET SR8, SETIIREENAERRKEEN, EBHERE
AR TEERTRE, AIRIETAREESNADSENERE, §)
mn, EEEFXENET, BTRENSHENANN IS S SBORE
[EEFDPR, FRIREIEREG HEIESSThAEN B sh K S 1E AR MR (]
¥, o AR K AR A B

3. W A IR EEAEZIT I REXFEERIRHIKE S

X ANRENEEESY . £/, TUVESTENFEER RS, DENE
FEHERNEZHMI Y, BLTFEERE. FHAPP, TV 4 ~4%%
PRRERENE, A FERERBESEIERAS MBS SHTEX
, AMXEFENLEENAE, BN, AEBRMREIENKIE. EH5
HIPRMHIIENRIE BRI FENBRTSENEENE,

(M) EREE

EER, WEREREHEEREEL, BRREEEAOE . BEX
MEAHZL, BFEFLZEREERTUIRTT, MEBREHEELTXN WL
REFWARFERZAZ MW, RPTEA, fIRENENZ 02 RIREZE
PER S, MRRTR, REHSRETEIEEE, weiihnt, RS EEN
LZERETHEBETZHXE, FAIRDARNRINBEMERE, —BEZ
HEE, BRSBTENER, ALBIRMEBELZ NATIRT, RiFXLE
TEMEIAEE, ARRIEZNRERBNBMEHEFEE LT,

MEPHREEHSHETAENTERN., RN, TAFAELN.
BRENTTE, —MRUGREVBOEIE. WIRNMEESE. DPARKE

B SREE. BRBRMAMTAEN, XESHERFTHEILNE
= WK, BERRAEREER, mEADRKKL, B#EtE, BF

40



LIPS e RIS

et EERESS, BENSES. WED S B XREME, Wik
APTZEEHMN=JtH (URL. MD5. IP#ill ) . £IEXREXIERENREE
ERBRNEHE, BITATEXHENEADEEKELR, TUBWEEETZ
ST ATMRESITOIIREE, NRERNAPTAPIRAIHRENESR,
WP, XHFIEFHE. URL. HiafTh. RERFE. BREHEFEEEZ
BINERAR, BFHIMENSREZIRUEELEHTAH, NMAEE
hi=#H &, FEMWERERENRE,

(&) MEES

WESFAI W ZNAAEIRRE, RS . fREERE. FRiTES
AIREREMESN AR Y, Ef, MRTEBREES AR SHENZ S
HIE, R SHIBNZSHET T EOE MR A6 E T RGN
B, ETHHAFTHE. ETHENENHEE. ET ERFANESH
B, EINHEELEAEMAENESLM., D EIERRESCAL., TransE
%, BRRERRFE, RAFIEERARNRIWEXEERRTIAWHR
HLEBE, EXEREBDETEID, 270X KERE N5 B HE XA
FHE, MERX, MRFRrZEIEAOIAIREE P HLAEMXRTER
RS ABRERETEEHE, TUEREREG SROTE AR
REMBXERR, BRBAEERREIOM, FEIRRM. pEfERN M
RESHEERA, AETREENN B AT, AMROEFREEH X
WCNNAIRNNELE &2k, BIICNNIZIATE BR T HOMSEiE, KAEFEH
RNN/LSTM 5 4018 tp TR R KM S 691 SAEKE, RABIEZEMBA
BRI E RN ZA IR, HEkR, WREZIARKRNORRZIR

Wang P, Wu Q, Shen C, et al. Explicit Knowledge—based Reasoning for Visual
Question AnsweringlJ]. Computer Science, 2015.

Wang P, Wu Q, Shen C, et al. FVQA: Fact-based Visual Question Answering[J]. IEEE
Transactions on Pattern Analysis and Machine Intelligence, 2017:1-1.

41



IS IR RIS A

ARRERE, AEFIRA. BERMTHEANES DERERF Z2X5,

HERIRRL S A, ERNIERZUZEBERTE AL £, FHMBRIIRSI A K
RN FESRE S, FRIERIIGENNERN, RSEMRRIHNE
& LeMtRE, AAIREETE, ETERMRANERFETRAMREE
AN SLAR X R R AP AMA, BN FTEIRIRIB BRI I2 B
IR, BEAERIRFALAREXFR, EIRTETE, RREENIE
B AIRENENBAKBER . IR O] M )3 MRRER AR T
¥ IHEXEARBENTE—T LR,

(73) BRIES4E

BABS AEREFATENTAXEEFANBRES HTHE,
BT 7. G, BENBAL RB S, BR. ERSERE, TN
MLz BHEERR, 2—1HETITERZE, ATEEMTENESZ
EZTENTXFR[BRBS LEHARIKRE, 2018], Bk, ¥ B3k
FANREIEME R AR EF RS R P HIBE R B RB 5 A EEAY
X, ANERESABHNENMES B RFREMIERENIRENE
W, wilEEE. BxhnE. 21ERSG. LARMERSE, BEMREEES
RIBS IR ENTURP ORI, REBRIES LEHABFEIRE
WEESNEE, BIEEFTTENAIRMER S, IFHEARERE, ®
X AR R B AR S T AR, MXFPANRNE SRR, RiE
B REIREERRIR,

1. BRAESOEAMIAEERES AL E

S5E5HEX MBI, SUREIETR THMRSEMEFTENEN
b, FEEMUFFEMUEIRREPRIMEIE . BUHEMRXR, XHEEF
AEAMIRE. $BEEIRG. XRBMREFAMEEBIBERDRIEFEX
BWEE, BYERAH. ARERIPIEBEFERIGIESMU IR

42



VA SRR RIS ) A

MAGHAER, BBIIEEEMEAR b AR IIEE B LB AIRE
o HANREIENAT, MMREENARNYBEENEREPFENAB
MBS BN AEBX AT RAUREERR. XAEMIAK, EHER
AFPREMER, AP HEKRESSIRENEHTRRLE, RLRK
RN ERRIRSA P,

2, FMIREEN BAEFAERBMINE S

BATSHFAEEXM. SN, SXEREH BRI LT X, Tl
ERERES HENREREETRZAMIARNERAERMIR BT
FHEIIARREN, MREEREABEEERS. BXXASH. EHEF
FEERESENE, NSEERERAESHENFTEXHNMRAET R, B
ite, FAFIREE, BEEFHNEXESENBA, EHMRAEENESR
HEIRR AR AN, B PR ES AR AN, 7B AIRESE
SRERE, BETMAEEDRROBXEFTENR, EYIGEARDHE
RIE 7 RAFUNOVERE, H—AEEIRMEALAAR, IESREIIZ%
MEFHIRIT B AEE DERARNREGR,

3. BAESAEE THIRELR B LaE

MRAEENMEZEHRERN TR F LANREFFERER, KEDF
ABAES NEEARGNENBEENNNR, BEREIENRNEIR, £45%
FIAFAN FRIREENEETMIREAR ERTEATMNES, B
MBAES MENRAEBELIED B ELNHEENIR, FEENEEL
WRERR RSN R T EMREE, B 81,08 AR E S PSRk
HBARZEZES(CRINLEURETLRNEEXR, BFE LY
AEHRE AR RS WEAIREE. SRANRENE. SIAMIREE
MBEMREIES, TREXRNINRBEIEBACRIU L, XLEFRIREE
MR EZ @ T B RABE AN A R,

43



IS IR RIS A

4, BARIESTAEHED T AR EE R E R

MREE R —PMMROENIRE, MSHEFRE ZHNE, XX
T E BREDREIE R E N RAFAMNIMAIRNER, BAIES BER
RARBOXNFIREE TN RES THNER, BRESLETE
RRBAESAITENMZ BRI, BFMT. BEE. B, KR £
%hm, SRENANRSTHTEESEEX, BRSIZEEMRAREE I
NRz—, BEFEMAESAEFHNEELT. AN BLOUELRE. 5
BRRERA, BRIAPERAXEFIMREE P OEIEHTELL
X, mEHEXEARFPEURRER, ALEONERED, BIIEZ IR
KA BXIER., SRXEERAERBALEX, ETAREEAAFRE
TR EK

(£ ) ItENARE

EETENA A R, TEHER. BA. BEAEFTOEBZE
REFHWFE, NAHEAMERE, Ba18%. . By . BEEHE
FHEENAITENARTI AR, BEEESELRSTMET KD ARIE
T, HEVNAEBAESTUN BEEHEEANEKR, THEEZE
E Ko tR#EForresterGiit, £IRATTENU B RN RFLE K, WE
33T, BUEFI20185F 11 A RILEK2017FEK113%, BEIENRFS
EEREKETIXRI35%, AREFASKITENN R KRS T HHME
B 1320012 %

FIREEN I ENAmEA E ERRANARE 2 IR P SLH R 8
RETSIRANAK, —H@E, REETINEARERSINMAFRL
HE, BEEEERINREETMEXEERTES, RAEEEHIEIR
RIEEMTE (Ta5h) REAESAMNEE, NIFESMIREEHNE
WADNRBEB R A REZLINEAN, NERFSHIESI A MSGHITENA R

44



TR SRR 1S

@ +118%
+383%

1,236
426 620 ’
— |
2014 2015 2016 2017 2018E

E3.3 £kt EMMREIT IR FES
ARISEIRE: Forrester Research and Venture Scanner.
hRE S SIER MY, X EMA KB AT AR E LIRS R
BESRT, BRMREIENRTEIZEEBEXRE,
F—AFEFIRMEATENR B AP BIRMEAR, aTIALIN
mEAERN SEEMIRBEN M, FlE IR EE DR RIE AL
BrOEWIENI®, B3 2URNMEZ ENEX —BM5 B irG MR 2
ER R ANRERAIAC N, A FEETUN A EAEMB X R RSU R X R
SMPER?, XA ABEERKESRRZIWEL TR ESHAIRE
HREEREFIEE G, BRBEEX T RIMEFOIHEANKE, SR
M AFEENEEENZY, FESTHYT BRANRMNEN,

Marino K, Salakhutdinov R, Gupta A . The More You Know: Using Knowledge Graphs
for Image Classification.[C] IEEE Conference on Computer Vision & Pattern Recognition
2017.

Junyu Gao, Tianzhu Zhang, Changsheng Xu. | Know the Relationships: Zero—Shot Action
Recognition via Two—Stream Graph Convolutional Networks and Knowledge Graphs|C] .
Association for the Advancement of Artificial Intelligence, 2019.

Bilen H, Pedersoli M, Tuytelaars T . Weakly Supervised Object Detection with Posterior
Regularization[C]. The British Machine Vision Conference. 2014.

Fang Y, Kuan K, Lin J, et al. Object Detection Meets Knowledge Graphs[C]. Twenty—
Sixth International Joint Conference on Artificial Intelligence. 2017.

Baier S, Ma Y, Tresp V . Improving Visual Relationship Detection using Semantic
Modeling of Scene Descriptions[J]. 2018.

45






LA A S B DR RS 5%

MREREE ERA BB IRKE, JHRFRR. FIRFHE . JNREE.
AIRmE. FIREM. MRZEEENAE, BYmmEE. FE81k
FIEEM B R INIREIE AT RGN AR X, ERMEARE
HE R4 1R,

i3]t
b o
s
LEES HEEMA g SEEE

2 RS AR

|

{ iR

E4.1 FiREE S AR ZE M E

—. FNiRFKREX

( — ) FIRFRENR A
FHRENE P EIRFOR T &ML, FEMUMNIFLSBUNEERTR,

47



RS R AR B 1S

A4 2R, I EIIR U R A X LR (5] 45 49 0 2K BY 8 33048 oh R B
TTEV T EBRAT BN SR AR, UHH—P N RF B, F0IRZKE
B2 MARERIE. TRSHIEIEFETIIRR, BRESHALNRIRHF
FEANFENREES . H87, IR EZS X ALIERHTT, FERAN
FHER )RR B S SEORHREN. RARHE. BB S 4HER,

FMRELE

3
2

Jm“l
&

&

EILETE R RS AER

4.2 FIRREUR R E

MIRKBENMBRIAIREENE—F, BEEUTURRAFX. X8
E R HEBEHEST . THOE%

XEE: RATFEMACRE. B, SWHNEIRE, SEFIHHOREE
N, BEAR, 4EERBSHENG T, KLEGSTREFENTE
REWRILNXA, MEVBETE, BE—TEWNEREER (UFEX

BWEAR) » WRBEREZEILMIIREIE ARG EHNAIREIEER

ZEEBITLENN=T0H, FEEEF2017EENAHHNNES

o SRR AR EE L E LR B LR,

B EE VPR, AR E, 3K, KM, FBFT. — AT T = S RIR EIS R k
#R,2018,29(10): 2931-2947.

48



PG IR A S 57

B : MIAAERMNMITPHIAOTLAE, LEBM. XRZBEM
N EFRIE, Google. BEEE RS E@ITNC R AEFR IR X LE£HE, M
MR ENREEIEIR R, YR AEIES NREEZEE AR, Blipython
#Scrapy, javaBWebMagicZ, 1B1J 18 % 898 & RD o] 52 AL € R AL
X TeB. &k, EE. NESRE, MfskEAIR,

M#EFES . BENSZ2IBEIRTN 7 B @BENR, Fladid XA
. FRRENBRZIER, TRURBC AN, MmXERERLoT
DUEE A FDIR,

ERiE: TRFABEATEENENIRELE, BITRNER, H
MBERTRFIR, GIEIMRRETHEHEIEEERHERNERE
DA

(=) #ARIAK
B, @EEKMNEEXALENMAMRERRNER. EBERS
S RMEU AR IR Ak RIZ B, R RMBS RERRE, THAK
TRHER. KRR, BV IR E B,
1. SEfFHhER
SCRFHEth AR 6 2 SR IR 51 ( named entity recognition, NER ) , =5
MXAERES BaNRAIEEERE (wias, e, AL, NEE)
KAEBXNZIE T, SARMBAER M E 5 AR R REF
X, Alt, LEHBREIREREMEZAIIRARGEMFI KR, A7 BR
BHIN LA A FEN IR, HNEESRIBEENHE. FEE
TE. mMRREBENKBERIEN B %S FIASWABLRE
2. XFHMEL
KAWMBRENBEZMEARBSNIMNXERF LI oy & LR BB X X

Chinchor N, Marsh E. Muc-7 information extraction task definition [C],1998:359-357.

49



IS IR RIS A

R, BXAPHAXRBHELARXR=0A L, BT LMAEME, XRMI
ENEXR, HAROESFTERWEFERBENXRERAE, BIXFERKE
MRS, SRXRATMNEZRT, #EZ T, XRNERM, —HXR
JHEESHSMERRAER, WANTBHBHESREA, ESHESHM,
3. BE
EMEZTERHNLAMSH, ULWELANTERER, BFTUE
THRHNEUEELRERHEZ BN —FZEAMXR, FFIABHERETS
AT A AR BEHEES, B120, [Guo et al., 2012]*RBESVM T ARG A
Y BN o) R EE 1L A A PIEI < R HHEL, [Suchanek et al. 2007|932 H a0 &
TN 5 B & =X B0 ER 77 3% BE 9% M WikipediaFl WordNet 3 5 #9171 oh B
MR E BB ME, HHREEREARIS%, HRALFE TEELHN
KEFIREYOGO, *HHBEMIFEML AP L LB ML FRE
MHEZ B IR E X RE H B MBS 75 A XI5, 201619,
4, EHHEX
FHEREAEMIENESSNER. EMMEEHESEEAR, B—
PMREZTBESSN—THBZZ P NEEARNEEIERENLE,
BRI EFENAIRZE (AR GRIE ) Friid TER SR EIH KK X R
RERBHAN, BHEERNEERN. shiAMN, LN, 20E
ARE RN EEAES,

Jian-Yi G, Zhen L, Zheng-Tao Y, et al. Extraction and relation prediction of domain
ontology concept instance, attribute and attribute valuelJ]. Journal of Nanjing
University(Natural Sciences), 2012.
Suchanek F M, Kasneci G, Weikum G . YAGO: a core of semantic knowledge[C]//
Proceedings of the 16th International Conference on World Wide Web, WWW 2007,
Banff, Alberta, Canada, May 8-12, 2007 OAl, 2007.

X, 245, B R, B, RS, ARENEMERAGR V] BN RS L&, 2016, 53(3):
582-600.
Doddington G R, Mitchell A, Przybocki M A, et al. The automatic content extraction (ace)
program-—tasks, data, and evaluation. [J]. In Proceedings of the International Conference
on Language Resources and Evaluation, 2004, 2: 1.

hETXEEXSIES SHIATELTZS, (ANREELAERS(2018)) .

50



PG IR A S 57

(=) RRERES

WEXN AR AT R BERFENEHEIEE FBE T RENBER, B
W #ERT KFESHNEKXR, Aitt, WERZ . @RAFRE. B1EE Kk
PSR 75 18] B KR T ER AR A AR SR BB 55 5 18]

1. WIRRZ THIEN IR EL

BEl, REFAMRAHROAREIERXRANSERBNE, FEXRE
IR TIIGEZNERE S, AMBERTIERENMALRKR, BE
FHBREERE, EANMRFFEARUAR, REENME™ERHA
ARSI L EHE, b, WEMETRERZ T HRIIRMER ARG AHRY

2. THEEFFAUSA AR HEL

IR AIREE M ENEM, RARLTERAN FAIRE T (52
. XR. BM) HBREFEAERE T REVBR, ERHTEEE
MY MAREZFOHL, FENTBREES T BUERR, TREFHNH
B RMAEF AR ERE T AANRMEE R, Fib, FIRMERER Az —
EMRANETD BT HRFOEIRBEER, BASHE. (1) HEHE
R R, ERSREAESELENHERES,; (2) HEETMEY
eEM, ERTEINAREMNEENEFE%E M,

3. BiEE HIANIRHiEX

fEERAIREER AN LR, ZIBMANIRENMEEESHERRE
FRE, BEit, BiIESNAIRMBRES AN S THRNAS, BESHA
RHBCAHRIES BN BT RMRE TS, EANHRBIE.
(1) BRABSRENZHMY, TRAMBEMRAERTAN YW EETSHM,
FERRLEXRAIRRSE R =TH L, (2) FRENEFAEFIRFRIE RN E
WZESM, BB AREIER N E—EIRAFRA, o DUATIM R E
RANRAME 8, BRI EES AR, EFFEHRTTHRHBE

51



IS IR RIS A

T—YERR, fla, BERZFEFEEANMS PRXERGR. AiE
@HEMIFEEERWERT NEESEREXLORE, FH7E &5 £ ST
T LR R G XLink,

4, BEAHIENIRHHEL

EEREZICHMBEROHARREEBNENNBRNLE, XEAEE
o] AFDEMGR/AR I . S9N E B SR SRR B R 0RE S SRR ST T
MEE, FEAERSUBEARXEXEABE, Fik, BEHEAMNEIIRH
BRESBEHHNAMRARZ— BEENIDIRMBT MR AR K%
ZESEAREE R RBE X AR Z TR, X o - XIUE
5 S AR A 5 — B E A LIRER AR BN R EFREX RAUHIEIR
HEME R, s, BEARRIRMMEE RN MM EM £, NE&
SERBEEH—TV R, WRASEUEFTHiR E Ak, BAHR
NEBIE.

(1) MEEEFXAEOHI: BN FXARPHOLEFIXRENTHE
M, WRLAMXREWERE., KB, TEXREFSHEME, FEBEYE
BB AR B oA B LT A oo STAR RO SC RAOFHER, M TR0 o /55 3B X 455 Bk 5
=Tt L, (2) URBHEHNERESHL. HWEGEMM, EFAL
BHREVEMER —BRBEANZHESENNEARBRAES A, MME
WEBEXFENMARELRIBRNBXEHREANBE, (3) BEAERER
e BEAEEEMRAERFRLEEEEZR, BISERNEREHERNER
BX FHXNF, #—TLIEHEAEXEEMNERE, TUGEEFAZES
B2, KEBEEMIRKRTR. BE. (TESXERA, FEAEOEBEEA
ANMREIEME N AIF I A RO LB A,

S

52



AR B 1S

—. HiRERTR

(— ) FIRFRRMER

TIRRAXEINRFBEE W H AN LR REHNEMEL. #
2. EEAAEBHNES, IREERRNSEFN, flakkBIANRAIER
SR ABEIRMIIRETEMANR, MRRTEFULHRPEENA
INEBRAOTEN TIRAFAENNE, B —ERAIRNEEES, AT
AR —F IR HAE, FRKRAEATEENMEF R EXBIEMR,
BIE SN AFARREIR, ERATELSEHEANIRFRIL, FilssBidss
XEEANR, RAHEBTFALENTH, MRRRERIRP—NEEY
MR, WE2fRENEMR PR, e, BE 1TESRANE
fit, BE43F77R,

E4.3 MiREiEHmERTY

(=) Bsoik

HIRRT AL ENHETHFSNHNIRET A SEFRFEINL
IREFT T

1. EFHSHIARTIH

BT HSMRIRFT A S h PHHIRRT A SEX MARRR

O AFENREED B Richard Socher, et al. Zero—Shot Learning Through Cross—Modal
Transfer. ICLR 20183.

53



IS IR RIS A

Fo Hep, REHININRARRAEZBE—MBIEZBERRFE. FEXMNFR
oA, ERRTESIEXMERTE,

(1) —FBiAEERRE

BEFBEZENINRRTRAE, Bidadl. BEEEE. MA. B3
S5E8RSZERENNBEAXBMAREVHNN R, MR, RWAFXR, —
BEBERTOENECRR AR, RERRAEH, RIEARABAR,
R EBEEALBRIBS, BRUEAERFENRE, RERAHE MR
W, NI MR E M RIRRIA BRI A,

(2) FEEKXMNRRE

FH#2R40F R, BEEFRPosthed T EERMNR TR, RIEEIRZ (8]
BEHERRXEARNZEE, AT “IFF-THEN" 8RR REN, ZER
ERRETRAGEANIMRRTAEAZ —0 XRRTAESEALNRERH
AN AEAERE, B, B, EFHEE, Rtz s, FEXRNRTE
HMIRARATHBRT, SEREMAR, REBEENTHEMER, B
ERFIREIRRMAIR, BREFERMNNFFERHTEESRE —HRRE
N, HENRMARBAR, ARAEERERRK, 57 HINASBRIEN-,

(3) HERFRIE

20270 ERY), EEATE LT XM Minskylel! 7 —f A TR~
ANREY HEZRIER” o KRBT AMNNEN MRS EREYHINREE U —
FhRAEZR MMM EILIZDHERE, FERTESRRT A, BRI
BAKEEY, BTEEAMNSEAMBENEENER, AERSEHD, &
BRI EER PR SOTHBERNEEEL, ERARIREY, ER
RERTIEVNEG . M. BHENXREAT, EREH—KH “HEL
Z-EZ-ME-E" WPHAEM, B—MERBETENEHN, HpEH
THRFFLEDE-—FENEY, —MERETINEAR, A TERE
NEMH—PFE, BTNERES TE, EREFHRME. k. B

54



PG IR A S 57

AMELR, BEFNERMENARS, NARENREEZERRS, E
B FRIATNE RIE, BESHMOEIEESEXEKE A,

(4) EFEXMERRE

1960F, IAFIR}Z K Allan M.Collins32H 718X M4& ( Semantic
Network ) BIEIIRFKRIRF K, 18X W 25E —Fhil 1 LR UK SLIK[B]3E X 3%
ARXFRANEOE, £EG, TRRTED. BME. B RS =
7. BR. MEEEX, TEZENIRRENMEZENF N DR EHIE
XRR, RERRVIMABEABEE XM ENFRIR, —RIZIFRE181E2
EPMiIBE, FHAMNMMREHEIFAXR. 2EXR, HRXEA. BMX
. BEXR. WEIXAR. NBXAS, BXMNEBHIBEXETMA, BX
ExuBE=74A (a1, i, BT52) R, BEYXNEHETMEXE
TREZEHEBXKERXRAM, BXMERERG ZHRREER
BRAKRTESN, ZTREAEEERE. 2788, FEEAR. AMEXKN
BEEDTS5HNEXEIE, TEHAFEBCEX, METHIRHNEE
B, To A X D ERHER SRR K61 % (5 /,

2. ETRIAFEINFIRRIRAE

BHEANARIR A SEBXMANAR A BE RSB A RS R E
KR, EXLE, WEAREFEARZHFSH. REMERS, ALNBIR
ARRPEIRTERFTEWOIIRFE, o, BXITERARRTNE
ZER, BETHSHNMRARTAELDEERTELEREIMEX KR, WH
4 AF04 5FT7Ro

55



— PR 115

\J

E4.4 TransE&EI©

LB. 2N

3 it o i
- Relations
5 P(S|X)

E4.5 HF& MRk EEHKR-EAR %2

hY

(=) BRRERER
MIRFRMEAFIRME, BE. BE, TE. NANEM, NETE
AR M2 BTN KEK, SR EDNRENE ME X IR AR KM B 240
MRTEZES, MMRRTHHRESNHSBFUATONFHE,
1. FSERTEINBE R —
%?ﬁ%%ﬁl%Tﬁ&@?%ﬂ?A*mE B S N, &F
FEM. BAM. BAM. MIRGRAESFN R, ERUHFEEITERERMR.

@ Bordes A, Usunier N, Garcia—Duran A, et al. Translating embeddings for modeling multi—
relational data[Cl//Advances in neural information processing systems. 2013: 2787-2795.

@ LinY, Liu Z, Sun M. Knowledge representation learning with entities, attributes and
relations[J]. ethnicity, 2016, 1: 41.52.

56



VA SRR RIS ) A

AR IBXAIRET R, METRTEINIRTR R A ETERCEK
SAFETEMLR, HEMRTESEE, REHRETHSEESRT
HIRMER— WIIRR R A A ETAIRFRIA RN — DT, hEaXK
kB KREF M,

2. HEFEZBENMIAEXTR

FEZESESHENEMRBNER, 2FHNUER. LEE
M. SRS LAERSE M2 BIX R A0 BENREREER = S S 4 2 [160E
M ESEANIIRZ . BX L, TEZEE—MIEBTEFNENE IR
R, BREXMEIRAMRATA LT ASHERKBREMHNEREXERX,
BRIEIVAEHSTESEERRMRPOERREE T "SEHEE &
B, INASEEEZN B4 AR OBNH—RHIDREE, FF
2018FIB ERXN & T EFAMBUEH B X AN SmEBEERL, @
mEHIE, BEBEXR, WK, AR, £4. LT AREHNE
HANRF R AR RENFESERIENEEZEMM,

3. AT EEFENIIART

MRS, FZREFRENZEESE, flaw “FTEHALRES
THS XEFIREFERANHEER,;, "REEREEXMBE" XEMMRH
HAHZEEERPENFELEHX, MNSEERRAIZR TN IFZEHEM
BEERRNUILEN, BEDSLTHRAH B YAGORIRE AT 2 40iR
FBEENTNENSEEENEMEER, FETHREAR, AMX0E
AEXLHNEN, B ESEMARKRMEIRER R RRE R EHENIRFRIE
BX, EHEEH (a2 B % E NAIRR R R INRRIENER TN,

4, MEBFEETENMIRART

LRHAREIEEZEUN AN NE, EXLE, BEATREREFS.
BA. M. SMEHRXN TEEMILRINMARENINIEX AFTEEE
o 2017, ESRAHN (FT—RAIEERELENN) &+, PHREHE

57



RS R AR B 1S

A& EE AR DATHEE AR AR . TRIMBHEA TR EBRIAERIEX
BE, BIEE—EBSRRENEAERIDRAR, BExETEEATRZY
G—FRRRIEN T AT RERAERNENER, WREEARLIR
EIEREFEEE N,

=. ®HiRTEfE

(— ) ZMRTFHREHLIR

HMIRTFE RN AREENIIRR RN RTEEFE AR, W&
KENRAERE, UXRNAMREHENEREENTE, MRFEOX
REBERBEMFIR. REKAIR. BHER. FINRAFTRRAIRE,
HRFEARNNAEEEFWEAIREE P FIRES . MRTERINRE
FERE,

(=) &iRTEEE A K

MBS, FIREEI AETREMNEENETESMNT
&, WE4.6FTRo

FNRTFAE

| |

ETREGMNTEFE ETELSHNTEFE
| |
{ | | | I |
== q RDF Property Graph Hyper Graph
_Eéﬂﬁ géﬁéﬁ *%&;EE ﬁfﬁ}ﬁﬁﬁ% E'E@ E
E4.6 iRFEFREA X

O E FNREEM]. S%58E H Rit:dE5,2018:250.

58



ﬂl/l‘{ﬁll[p IS

1. ETREMNTEE
B TREMOGERE, 858 ZENEEERN AR EE b 6y EiE
Tt RIEARBITRERN, TUEETENREM, 0. =THRK.
RERNXREIEE, = tlRWMjena%, MREHEERE, ZTER,
RERENMNRESHFEAE—KERP, SBERNAKKRK, BNHTE
N, Mg, &6, EROBREFEDR, XLAMRITINN, EX£E587%
XFPEFEEH FNFEHE R, EFE@HRDOAE TN EEE@WNERE, B
7 EHRE,

2. ETEZEHNFE
BETESHWNGFHEEEAERAERAFEEIESYE, Xzl
BERNEIENABEE, BFTRIRNENE, SeEITERX, #7501
MREZRSHIE, el R ANEEEF3M, 252 4R ( Property
Graph ) . FREARMEZS (RDF ) F0=tAHFER ( HyperGraph ) , EPE M

EATRBIAMER 2T 2 AR 2 MREIEE~ T,
(1) B1¥E (Property Graph)
BMESTERFHEMEE ( Labeled-Property Graph ) , HIT & (
Bl) . 18 (&k) . B (key:value ) FIFRF4HAL, M AFA T EFR
liiLlE’]i'%l_TEWSﬁf)w’—E/%EPE’]%E, th =] DR G b IR AV 55 o Py
@/E\.E’\Jﬁiﬁo EINEMESHWE4 TR, Hp, T RMFREZUser,
HBIFRERFOLLOWS,

E4.7 BHEEZEM

59



N
N
= SRR bR % 15

(2) HiRHAIESR (RDF)

ETERGEXZHEERERSNBAM. TEM. REMRMANE
A, EFRDFUAIRER M ZEAXRZEEEEAEEEFR, BRiE
EENUT=fGFRAIE. BET=tHN=3IREFM. KEGFMH. ET£E
MEMRGFEENETBEEME?, X TFEFRDFANAN=IIREM, %
T 77 UK X R EUE E R 035 2 A 7 ARDFANA = TAN TG, 1518
MEE, BINN (BR, XK, LK) HF (KK, B, BHE) . %
=HRGFE AR SERNEN RS A BRS, BRME, EHEMn
AHBENIIREE, EASGESXEN=TTH, NI EHXRZEIEER
BB MERE,

(3) #BE (Hyper Graph)

BRI SHIRL, A7 RAEEE G HNIEIEERA D2 &0,
NFHNMNAZNEMS, HEEN—D1D (edge ) LRI S EEE
X FRERHE, AMMTEXERNI ( #Bifthyperedge ) ol AT ENEHI TN
REE, BRTUZEEZEFREME T —FHEELZ T R0 E#, EfE
B rEE0E4 .87

E4.8 EiEESEE

O 4% BERDFAEEEN] dETENF @M, 2012, 8 (11) :32-43.

@ Yue Gao ; Rongrong Ji ; Peng Cui ; Qionghai Dai ; Gang Hua.Hyperspectral Image
Classification Through Bilayer Graph—Based Learning[EB/OL].https://ieeexplore.ieee.org/
abstract/document/6804696,2014-7.

60



AR B 1S

(=) amEFEHEEMT AR

MIREEN R F M EENRESENY, —ROECESIREdETN
ANEKRXBTRNEZFE, Eﬁﬂlxﬂ%?ﬂ’ﬁ?@?iﬁ%)ﬁﬁNOSQL%ﬁ
WEHTHE, XRBEEESAUNETRENNERE, REUEESH
HNETESHNEE,

5"'&?:*”?5[?%

KAPEEAB S EMNULH R POEYHTHER, RAXREE Xk
QHZR?QTEE’\]#(?EE, HPpUTrdl e ide, —f7— "M%, —JI%
~—NEM. APFBdERkRRREIEE T NEGR, MERE—PATR
E%ﬂ%ﬁqﬂ%ﬁbtﬂm’m TR, RIEDB-EnginestI%eit 38, M20134E
FJ2019%F, Oracle. MySQLAIMicrosoft SQL Serverf2 /& 5% 2 B EHE & 60 A
=8, WwE49FR,

DB-Engines Ranking of Relational DBMS -e- Oracle

PostgresQL

-¥ IBM Db2

-®- Microsoft Access
SQLite

-# MariaDB

-4 Hive
Teradata

-@- FileMaker
~+- SAP HANA

SAP Adaptive Server

Microsoft Azure SQL Database
~¥ Informix

Score (logarithmic scale)

N © May 2019, DB-Engines.com

1/6 ¥

E49XREBENEAREERE
( ##EskiE : https:/db—engines.com )

61



N
N
= SRR bR % 15

2. BE#ERE

B $HE e R B b AD B B2 18 (graph theory), o] FRA @ 6/E F & #Y
HEE, BEEENEAEXNEN "B XS HEFE0EaLE,
EHEERAETEE D RAMXROL)RAER, BTREREY, A2
REBREFNXRARAIB, BEEERS—TPEXRELEE, XHNESLS
METER. B0, MR, EHEHRE, BNERNXRIVEIEE, &8
RER. BEEE. EREEAFENXRZRI AR, RIBDB-Enginesty
Stide, 17 —EREREAREUEENERAEES L, WE
410 7o

DB-Engines Ranking of Graph DBMS - Neo4j

ale)

Score (logarithmic sc:

12V

E4.10 ETEEREEENERRESR
( #¥E3EiE : https:/db—engines.com )

(M) FREEED

FIRF LR AN &R EIREIE AN TRNFME, NN KN
RESENARER, HEREEE. B, SANEE, HIRTES
N RRHRS X, SNAIRESN B RFE. JIRFERE N RE LR
wM, URETLODMAIREM, BRAAXRNERTTH, R, BE

62



VA SRR RIS ) A

( Hyper Graph ) W@ R EAIRFEAF RS, FNRFHEBXRARLEE
BEBEUTILNFAME:

« ETRDFAIARTH S HRFE

fsE BB W 2 ST AR TSR R, S DIUR A M N ANREE S E
S5 H g, BVRGOEERTERE DM DN X 2R EE SR KM
i, FE, ETHREHIAES (RDF) FHAANREEEET AR
EIE, FEeREENBHRKEK, ERDFFHEEXEAAE=
THOEE, FERSIBESEFEFRARTEEEGFHEEREN, A,
REENRFME O — T R AR A F B 2 B EIEE RSk #ARDFEX
PR AL K [A)3,

2. Bt S EMERMEIRTEE

M E AR EE MAR SR B R, IRMIR T A MRS E 2, XX
B RTIENR T A IR T Bkl WGt I XN E T R EH .
BERFTHEHNREENIIREREER, BEEXNEW\. B 1t
BRN BB R AEEENREENENRFEE B EK,

3. ETFLOD (Linked Open Data ) HI%1i2751i%

HF AR RRDFER 2L 0@ A R 7EME, FIRENEHNY 7k
e 8 5 HAIREEEIER RARDIME N H A B E BEMN £, BIiTURI
MESERER, XELXHAELRMEMWRDFFIELEMA T — N BEEED
BT RFIREE, A TEXPNERFIREIEMEENFEEMxEE,
W3CRRRIEFHLODIIE . LODEAINIGEE MROFAHESEA B —i
DA B R 0 o] A 1

4, BERH—THRINEA

BEAENEERLULEMNERXRRRAR, EENETF
R#vfiR 5. HEH S, BB BERN T LRT AR EFEER
=, T8RN REZIRNA, RBADAFEREEHRMN

63



IS IR RIS A

Bo # B SOEHITIRUER, TRAETERENME LBEFERK
B, (EREMREENE R, RERNTEXAXRNRTHNEKR, &L
2%, BESANHRINNBREEZIIREIEN T =DM,

M. ZiREE

(—) ZiRELEH#EA
FIRRELE 9 S i P I AE 1983 F A R M SLER[HOLSAPPLE C, et
al, 198319, FHAE0M LA TFRBEFRBZN ZKF. MH—FEIR
MEHNEXZIEXNRKE ZRENARE# S EFXRNTRRIAEE BHTR
EHTRE[HEE TR, [A.Smirnov, et al,2002] 1}\77%n1,\n£/\9’15ﬁ\m#
EFOEIR, RNMRBEIRPOEIRIETER, ME—NEHNEE,
R TR 2 OEIRFIKB AR, [EEOE, 8, et al 2015197 &
EXZB RS SHNEM FIA IR SR AIRAREEERMENEX
SR, EmEEKROHE, BEXNARLZ AR, FETRLARMIRE, T
£, BRELE, RERSHIFMENTEIR, BNLAIIRE
LEMFIRR, REINRRS

k40

( — ) %HII\HEA *E

MR EE— T T RRZUNES, REUEARARNEBERRS
B, FritAEARE. BFNNERTE, EXERRMRPERFAERS

HOLSAPPLE C, WHINSTON, A Software tools for knowledge fusion [ J] .
Computer world, 1983, 17(15):11 -18.

SMIRNOV A, LEVASHOVA T, SHILOV N. Context—based knowledge fusion patterns
in decision support system for emergency response [ C ] //Proceedings of the 10th
international ISCR AM Conference. Karlsruhe: Karlsruhe Institute of Technology,
2013:597 - 606.

BEEOK, IE MRS REUENRANRARS Mg S [J]  BEBIEFEHZR, 2015(5):9 -
14.

64



AR B 1S

M, REXMRYTHIRRENEBRAE, TR S S HE M EN=1E
MBS X 2R, FIREE R EAIRRSTIRKEM, UL RFMEE
AEG, ERMEEAMNENTIET, BEAIRHEFE RIS R L0
FRPHENIREFREXKXR, #HmEBEXEREAS. #HE, ¢hetH
FIRmIEtE, FAXMERERERELIERNTAIA - RIRET KNS
HE, Wie RN FIRR S ST, WE41R

T«_

KRR g - : r
S 0 0 BF T o 2 | AR |
TN 4 1% N 1%
R T = > N VTR g
B & T &
HHRE Ry < A2 RMAEE

E4.11 SRR EMES o8

(=) R

FRFEE MR EFE I 2T A AEEEAIRR S 58S E AR 6
&, BURRMAIRME FEMR AR, LEER, 2EMAIREE LA
EHRIRRE; MERMRAREETERRAAKNTT. BESHMEERARN,

1. $IEEMIRRMEHEA

SRR IR EMRNEZRES, HRUOEMES X
BZES ETXRIARANG—FRR, HFEETEEE. TEIEEZ EH1E
EXE, TENLAREEFZE. BETIRRNEERZ. BETREEE
AEHERE A AR S LA AR SR EE A LR 57X,

65



IS IR RIS A

2. MREMIREEHEA

WMEERIRIRMEEN Z M FIRESEE REMSEHITERANFF
Mg, RAENFHEARLEZM SRS FEHNRTES, SEH
EARFE S Z BB XRZNEE, KRR IUD A EES AR
BEAKLE, RESARLRRIER—BAIES PAKHXYFIRE, &
BEAMRLEZIEMTE N E ML HIE S AR BT A Az BB X R
B RO, AR T A BB 52 A% DR AR T 20D 1 AN R & = Bl B9 A8 14
B, RUSMEARBENLEXR, NMERERFEZBEETEHNTF
. BTLBNFTE. ETBEE2NNEEE. BETFXANTEEEFME
FER AR SABR LGS 1 LB K,

3. BIEEMIARMERA

AERBIENREET, W FEESNINRREHTNFEME, X
WANRWSIREE, ABBSHIRRSREEF, BIIREEH—THR
MERPFEERANERY, BESIREEHARNENEME—TES
LREZIRENANEBRES IRE, ReEFEIES 2 BISEIUENE
PRACAR IR EZ IR, ETFEESEERERER. VSHiFENEIES 2R
A& EEIES MRESNHR SN A, [Hailong Jin, etal, 2019|9497 —
PMERHHREBES LA ENIGES AIREE (XLORE2 ) , BaiftRtE
TREHEEGR. aEERANESNERNER,

4, EMAMATER

MENEIREEE TABIE. Falcon-AO. YAM++. DedupeZ, Y
Falcon-AOA %), E2HERAZITENRETRAEBRESAIREFL

Bo F, Brennan R, O’ Sullivan D. A configurable translation—based cross—lingual
ontology mapping system to adjust mapping outcomes[J]. Social Science Electronic
Publishing, 2012, 15(6):15-36.

#HFE. BESREENNF5mEHRD]LIERET YA 2018.

Jin H, Li C, Zhang J, et al. XLOREZ2: Large—scale Cross-lingual Knowledge Graph
Construction and Application[J]. Data Intelligence, 2019, 1(1): 77-98.

66



VA SRR RIS ) A

HW— P EFJavall B AE LB R 5, EZAIRDF(S)FIOWLETRIA
Web 2 {448 [T B2 4 — Fb SC A FOUR AT HIIE B Falcon-AOR %K A 7 M {LUE
BEERM, ghRFEAPMORTAMEZ, AEEMAIBESFEE(V-Doc.
I-Sub)# 174038, REEAEWEEX (GMO ) BT E %R B
B, REEBIEARENEDEARCEEHTIEN.

(M) FARRREES

REMABECEAEXANIVN APBRETEEBENORE, &
ﬁh%@%ﬁAﬁﬁ%ﬁ BEEmE. FIRFRIE &k Hk it & B

y SR AR TRRZINE NHLATEE A, RS ERARARE
%7%@%?%%&ﬁ£ RAE ARG SR ICE F R4 R A R R R 8
BEEBR,

1. BXARZFREHRZIMETH LA EZETE

TGN IREETSEER2HN K, KOEBEEESHETXE
BB AN BRI R, MBTBEETPAIEHRZMLE
PEESSFEREEXATIE, LT, BXANLIAEEGFE OB
FE, XA LT XOEEAEEEE APk, FMmEEE AN SRR
FTERRG AR RIAR . 75 E B ARS8 SRS AR TR
MTHELERE, FERERFEEIGRETLAB N, BILEXAE
REFRZHET, BETLUEB/ FEBNESE I AR EETREHF
EE SN

2. AR ANIRHIREINRE S S LA SR T X

SER, BT REFIEA ( L0BILSTM-CRF ) 7 LIRS IE(F S EEL
BTERRNEHE, ANBIHTERNONEEN, AMETREXINEG
FNGBEABRIHIES, BROEEFEREE TSN E
ite Z—AEERILARERE A5 ZHLRIRBE R F SRR EZ M,

67



IS IR RIS A

R it 4 & S W AR I S B i R E 22 S AR S AR B A O RSk — KA 5
B, HXNXA DR, —HH, SHTEZEEER EARE S ERANR
MERRAELAREETSPNER M, WERESZIER FILIIaEEH .
BEFAIR. FETEESAR. WEREMRNEFHESENSE, WfE
HNESHEH A X EERINMRAR R LA EEE A EN AR TR, B
Bt & Fim 2w ORE 2 IR B A TSR EEIE PR ERL
BRNY, e TR ERE,

3. KMEREHFHRTE T %

f6E L] KB AIRE N H MAIIRMR N RFEK, B TES
AEARENITTEERE S AEMEMIEL, EIAMEEIES AKLEAR
ARIRERENEARS, EE@MIHEIBEET . KNEARITE KRR
FT E B AANE T 6B, XX E@EENREE. O
RETAHNLAEBERANARNREAKLE B AEEE, 0T A
MapReduce. GPUSEHARMFF(TILALE L, IRELEME, QHRF AN
AR RERLIBAELAEL RN L, RNFBBANBLEITES
FREITESE,; QBIX LRIUE TR, i B ILE:# LA
xf, BER Az [E—N— B EUEITE,

F. FIRERE

(— ) FIREERL

FIREERIE R ANRENEMEIERE, BIRBH AN THRE
ERENR, MB—DARRENIRETHR . ARERE S FERRARE
S, BUHMEMSZENXR, MRERNTRREEMREIEWEZNE
i, SRENHIEENEES TS AVE, EEMNIIRRKRNIIE, A
REAIREIEMRZNMER, FROUEEEREHMA, TREENEIRE

68



IS AR AE ) S

BRENEES R, T23WENRNREER,
FMRER—RAE MO THBRM EMPEE. 1. BIETFHAE
( 20E4.12F7R ) BRISTEMERAIREIEN & % E X ERRXB AR, —&
BETEHERALRS . NETIENBSFBEX, REEFHEL, T
SEMRENDERREN, 2. BRELENFTENER (0E4.13F7 ) ,
FAENUAELAEBITIIHAR, BARKENHRS, BELE LR L
FoiE, BRE ENITEANZBTHREMIREE AR EEE, BAF
BMOERAIESR, BEMETNNAEALTEEEEE, BEEER%K,
xR SR AEIG I, BURE L8 FRN SE B S RIS KR E,

...
— LR34 L)
e —
e « ik D
—
s - 4t .
ﬁ_'_) o? HEAEERS
l 2t
El4.12 BTRE FRHMETTE E4.13 BEiE ERHETTE

(=) smREREA %

AR E BRI LERREERE, IoAFIERE Y 8BRS
1% FIZRARNEATHIIREREZE/N. RESNEX, BELE
FWERMENIWE, 2— NN, BR. BETVIRNES, BEH
A ERBEAEEFIARES, ETHREABBXELRNREE,

. FIEEARX

FIBEFRIRFEZTUNANTHOARNTRE . BPHITRKERE

O BIE . AREKSEITRA L IM]. oh E s ARt B3, 2014:63.

69



RS R AR B 1S

% RESH. JHARSRAEPHTE. BHIEER. EXBIHER
KRR, EXARFN . EALRENTEED, MEARDMTBRIFFAE——
RFH#ATE, STRUREBFIRBENRAT K, BERPNTRATIMIRE

RNE 8, TAMHNXLELRIEFDRANE, WEL14F07R,

T
<
[ masuea |
FTORAHRE o
FAHIR

ST EE

:

bl
*
I
i d
3
=3

[ =% [ mx |

e [ %% |:>

E H '

SR

XML

H

E4.14 FITEERK

2. ¥EHEEFK

*emrErABdash A NRBAREE, AREHITAENATL
TSR, WE4.15R. EABABS DERAREENEEN F X
DA=ZREKY. BETEMAEIRNIIREETT R, BT FSHMAEEIENA
WRER AR FREWAEIRNMIRER R, EFER, YTIEESHaL
BHRNAIREE AR RR S, BRE - ENE TSR EIENA
IREEFEZNE K EHRMR,

stz BRE S TR
'
— dad ;’ﬁ SR
|
E4.15 £EEEAR

@ Al-Arfaj A, Al-Salman A. Ontology construction from text: challenges and trends[J].
International Journal of Artificial Intelligence and Expert Systems (IJAE), 2015, 6(2): 15-26.

70



LIPS e RIS

(=) FiREEIEN

SANRERFAEFN UEARAERNEZAMIBS, BE5LARY
FES—RHTH, RETNNERET TN IIRERN I EEH#ITE
1, BYEFEBEERRVIAKRRERIRENRE, — N EENAKE
BIEH R TR

o ATMAEN . AEABSHAENXRKBAHPHN. ZUH

B E X o
o T EXERTEEHN, TERERAHMATEHARNTNE X,
o — M. FH—HMBEREE. YEAELE, BRIESHOHER
S5REBEEAGEXAEF=EFTE,
o ZAFIFIY EM. FINBARLTANKEN, TEEEHRCH
AR, EFIREEY &,
o /AKE: RUBLVHAR, BEARATNZE/N, NEEXNR
REDHILAR,

o%ﬁ@ R T E VS A TFREE Ko

(M) FHARZEED

KRR O RRR T R AMNE R SR ERFRIAEIRA 0, 1R
B FANRERN AR R, ERRNARER D, BaRImREENNSE L
AR, BREEE REIENRANEIR, MREEGREEN RIELHEN
HTRENFORRE, BNZ ATELRE, 7B XN ERINREIEEM AT
b NG A TANRBEREN . FH. BERETEKR, MREETS58
MEXDIBEEZHITE S, LULENRIEAR, BERATTHARE; 5
oh, PRRERIBHNEMEIRESR, XERESEHF. NFSFEXMRERN
FRIAMER, BUVREENTE. RIAEMRERANNENIREE,

71



N
N
— AP EREAL 1S

7N, HRitE

(—) &R E#HR
fEERIREERARN BTN L R, BEREMNFIRTEZ LA
FAIREEN ANFEAET SR, NRERSIRF. BEXRZESH
2. FMRFEIT SAIREEEN T ERRARTNIIRTER AR EEN A
MEZEHR . FMRTERETEMENIRE LT E T80T
2, RRIREEE N BREHNETEFN, IRTTER SRR WEL16F7T7R,
FTEGFMRAGITERZHE. MRAEERAKILPAS, FIRGIT5RIZHE
EARNEFIREN. gt NREZHE, MREEESHRNEET
RIEHZEMIEE L, TEAEETRSOIEFETSITHHIE,

B [ wrmemg | [ vosmas | [ s

%
- L4 o BRI - JE S . T
10

t ' AE
B

| | meeammz |

I | FEUE, FXE.
BT B P“l > ‘
Him b ZS 63T o | PURIESRE | Sz (A B

=l SR AR B i) g 1
2; T8kl FERI P@L| AR | = 1
i o i

TR - —
g *w%ﬁ”ﬁ&mm Pﬂi" o B ‘ gL |

;ﬁ BV ALK S, | S R AR
AT it 51 BRI

P e mtsen |

1

[ mew, mity

| BARminEE FEAEN i

E4.16 FiNTE#S S

72



PG IR A S 57

AT E S I8 T UT LN R E AR

(1) MR ER SN EMENIIREEMEENRIM . &M
FHEERER, ELHEM EBIBRIRGIT SRz, MRAEESETES
FHRNARSEHTR MR, AEENARSHTRE, HmiRSHiR
B SE & MRS RENRMB R

(2) FDRTES R EEREFRMENEN . MR SEEE. 2R
#IE, FRGIHHEEZEN TERETESENEERETHXITE. 18
BFETTE, SEIN. T—BieN%,; FIRHEEN BIRET MEELIR
G PESHIFTNIAE. XRFEM, BEXMPEE LI EFEEN
AR e . FIRUEE. ANREH. MREESIR, EHEME, Rt
BHORNWBETNATAABEER. RREIE. HENRKEN. T80
ERRETH,

(=) BRI

MREENN AR ETFTHNERWENRAEITE, TENSRHIN
HLRS, IUBLEROEARELENAE, MMRATENEN WL 75E
B ARG SEEZE. IR#E,

1. FIRGgIT 5 EZE

MIRGIT SEZEESREE TERRNVAEXER, LI EIREE 1) E At
MER. K TNRZETE, T2685F. BERRER. BRESEIT.
KEDIT. WHFEAT. PRAE. RERN. BUNHEES,

(1) BEARE

AEBNRRERFANTE, EATEHERD RMAEXEKT.
HEETWRFEEH, TEZRERES ENESHTNBHEWE, %
H KRBT R E LR, E4.17TABERKR R,

73



N
N
— AP EREAL 1S

E4.17 BEE BRG]

(2) EYFHESIT

REHESIT 2IEN RGP E—TB S, S22 4
BTt EN SR, WwE4 18R, Ho,
NE. NERGLE, HERTEEYSLZHNG
AHMXRBEE, NEXRTETSERTINGD

T B ERHE R B M
B AEHERELHE

Mz D, iEXjﬂgff'L"l’_'ﬁ,\E\\
%L, EXAGiHER

ZPRAXRLSEE, NERCEEDRFRERNERN, P OERED

RESHFMRHEEM,

2]

Zvd]
ARNB—EREKS RS R ENATHENZR
ZEBF IS RENAT S H60%

E4.18 EHFELE iRl

74




AR B 1S

(3) KEXSTHT

KEATEIEATEIETPR I T REXZS I P REINXKLR. BT
B, #moUKHAFLANSE], FlOmDRsENEZERARRE.
PAEREATNRERBER. RAZBNNPEER, £ MK ZENEKX
RE%, FANATEEREENR. EBHE, HESRADSR D REL
MEEEFMMES (B ) o B4198XFDIITERB,

FAEGRFRHY
(XR2) BIRAE

FRAERE (:“3? )

AR %//////////ER$
Tﬂﬂﬁ%ﬁm %?)
BRHEIRL
FAURE LR
(£0) BIRAT
El4.19 KBS HITERE]

(4) '1’1“,'?—5\%*

TRDERIEN T R IREERFHESE KB M7 L. s

Q’J/ATE—ﬁﬂﬂﬂE’]ﬂﬁAﬂg1I, B—EXEFTPNEN LI HNESHT
T’Eﬁﬁ;ﬁ##ﬁ}ah\ TERIK BB IR R T B el B R AR M 0 35
g, BRAZAREERT R, BFERN, DEEESE, HHERA
FHEENEES,

(5) FERN

AERNZEEENARIAFE DR B FEFEERX, flmEA

75



— TS ARE R % 1S

BHEBHNT S, MR AEXR. XAV EE X ERELHNMETE
£, BUAERRBE FRRIELS, GHERSETAE. R FE

é%*@*%ﬁ?l‘—ygio 4207]7—!— M _L/D”JT1§JO

Rk ®ah0ax Ra207mK #h307GK 10E B LU A9 Hc

.
® & 2740605 2748075 2754519 2832558 2732439

.
* o 2388862 2407153 2414451 2497608 2389916

.
6 b 1474789233 1474795510 1474800814 1474865345 1474782466

w
L ] 1062 878 747 0 1291

.
- o 93386 85916 79472 1432 101552

E4.20 MR

(6) TR

FUNHIERIEB TN BN F IS HE, NEFIREEF TN
HIEMANARFEE, ERTHXANMEIE. SETN. MXEEE, ¥
WFEEHNHEE, YgEFEIE, EERAF DR, XA, FEMS
15 Bo

(7) BESHT

NEFATEENE—XR. EHMF DI, BN WEHFE
MBI F 2T, FRETIRTENFTA. KCTE RS PR ERE
%, BRAEENESN. REEEERE, GHEERANFESE. K
BEIE 55

2. FNiRHEIE

ANRMEIR T DUE X AR BEF KBS, RIEEBIRELFTIRM D

76



LIPS e RIS

o BT ARNAERAIRIES— T AIREENTE, Efafitylss
FRXMAXRERMREFTLAAETE, —PRSMREEERNNIIRE
H, BERUESIEERERXNAENE, MRBETUS AETHFSHE
MEBEF TR, EAMRERNEM EMENA, MRRENNAXRS
ETNEXAMNENARETE, HENER, FMUELRS, SIUBELSE
KRUERERHELENAN, NERTRUKER. BIXEFEE. 2RI
B REKXR . Gt BERE D RIER, SEREEARENNEER,
FRARRRNBEEGEE, REMMIREZT, AEUEHEE, ETHiRE
BBy AT ERRTERR. TEsE. 28RES%,

(1) HHERR

FHMRRSI%E, UXBERRAZOEKR, BEXEEEY, A
BENIUE R HE 5XEIEHENRNEEIFRE, ARTMEA—KX
BEHE/LAXBEAETER, AMXPERTABINERTXEER
%, BERFTRARANM, HIAERBANBESTXERHESHER, @
SINFIRENER ARG EEERSIE, 5 LREBMGE T BN EHNRE
R, MEFRNWRERSIE, ttwdh, 5E%, OXBTOREEENR
FHEAR

(2) EHEWET

BRNTEFPNE GRS, NEESHEERILEE, FHR0HET
FEEABHEAR, BRSEATHRAFHNT SEKESIZEF, IHENARE
—REHHFL, ERAFHAS, MEBRFBREBEEHENH S, B
WEFRSHXE, IHETHREHRMSE, BEABETERETS,
WREAFTA, APHBAFESR, BETHRFER, THPRERHEZNE
HEEHRS . AMXMBEEHERS, & T EAEUEMHN, MmLERER
FERBMAT ML L NEIERIETHT, BEANFEEEE “#HE" g
Xk BN APNEY, IRFLEAMNTR—IES—H, SLETH

77



RIBAPREBRAEAL 1 1

HESNEHN, AMIEEEEERANER, UEERE, XUREAKX
ATHESNDNEME, WE42107R,

=
ﬂ - (BISUE)

]
ATREERR 5 &

¥ *&E
(T KIEE) < SKESR

E4.21 &0 R A

(3) HreEE

ZHENEE RS, BERHALHBREDENNFRRLAETPEES
=, 2—NERNFF. B “"$BANZILBEENTSEZD? " XD
EEPHZMEZEHERENREKXR, FEBLZAXKERT S
IRAER, WRERGFMXBEREIN, LOFHEXRELIEESD,
ERE\BABENE SR, XMFFHEAXNEE, RE—T, WRAONYH
HIEEREEN, MEZEGFAEENERANSHXR, FRNRBISER
HHG LISR A,

(=) BARERES

W FRRNE R ES TR E . — BN SRUTHEIRTE M
KEmETAENZRESETEHNIIRTERNARKEE B BRFRE
HI7T 18]

1. BEFMERFEINAIRHE

DR BRAEIAT ER AR T AMES RENF IR, (EESE
PR A, REARSREF AN FERE RNANFESE, HAIER
FENRITER YIS R N AN EE S, TRRE, MEeRERAIRT

78



PG IR A S 57

WO ENFEARITREIEZG, REREFNBIINERAESHFE TOIINTE
WAV GprmInt @, EFFARERE, EHTREIEREEEE
M ER, WREI. REEN. FIEENDREES RN, BELE
THANREEEEERANR, B PESREFA#TRRASIITEMNE
o VIR AEERAIRATEHARNEESE Z—,

2. HE—HEHDSZTHHMIRITE

MR —BMEFRRATEFTERANEZE DR, BABEHAIR
WEAEFZEHNNESESIIREE, KAMiNREEHFRNE—MAETH,
MEE R B EMNEY, MREEOAENSHEL, RIERENNEHT
HRERBMAEROTEFERR, WHT “BEARNENERRESZD? 7
X—[Ef, EARMNENFIFINERERN N, Fit, WERIE—
BMEGT, sINNEZERH ﬁﬁﬂﬂﬂﬁﬁﬁmﬁ%ﬁhﬁﬁtﬁm
EEHEH, UMBHNDHSREEEF —E2E#TTHR, WET
ﬁhﬁ%ﬁ%@%%ﬁﬂﬁﬁ\%$ﬁﬂﬁfﬁﬁﬁﬁTm%kﬁﬁT
puTransEAR BB 1T 7376 KBS SV 7 BB B RS A A HHIE, B E
7 SRS BB B M 2o

3. HESITXRHZMSEEREHNMZITE

MENIRTERTEEFEZTAN=tXR L, BEZTXFRMENZ
THETARRRREWELZHF. L TXEBXXREER, P RIHNER
HWEZH, NEXAZTXEFNERLEFTERBERNZ TRAELA
TRRARF=ETXRER, EXPIRFAENBEXEENETXXRSHEHR
K, MEAZTRRANIRTEERERS, B, EEHNZREMEESER
HEERPREZRESL F T XRBAFINEIREE S, KERIAIRE
BB EBME, AMETERMNAIRTE, FARTTENEREN
BetEg, Fit, 0EFNBAZ TXEZNZRELRMREHR T A
IRTTE R A EZ MR A6,

79



IS IR RIS A

t. HiRE4E

(— ) FIRIZLEHEIA
HFWESENTVAIREEMARS, AELHNGSEiIRS,
—MRBAE/ NP IRE . RERIER RN S TAIREE N EFE S E . A
WNIEHRIETFEMIREE AMETRZ /G, RIEAFPNFEARRE. T
A E KB ZIR AR IE AN BT B AR ROR # T2 ST AR B 978 (L AD
EENIRE, EHEIRTPFEERIEIMMREIENRETERELNFELT
o FIREENEHEREE N TRMUNGER, BE T AIREIENMEIRK
BRERIRTEENE N E 4 EH,
MRRENEEBIERNAFENRES. —PEMABIERFENET
BEMENIIREIENEEESRER, Z3—1TEREIREIENNAE A
WA ENRER A O 5Bk . BIERMTIARB A . BRKAISTIR(E)%
A, RO IER, EELAEFRH, XL ZERZEHN RS EIIREE
MEHRiE. EEHE BEXREE. VSR ERHIIE T mit
TEE, BAMJRENEEMRARNE, FIRREZHEEETHIR
BMNMETRATIHNEMENRBEIE. BofETHE. EXFAEGHNEHE
s, BE—DPANNE, ERNEFHERSH—PTR, MRS
MR W0E4 220 7% -

80



AR B 1S

=

2514l AEhA A “-QA";_
EXEE RS o Rl
;:( \V'q

NREE

===z

AR

=

ArEE IR

eESIRERE

LM ./“"
i3 .fgﬁf
‘J \ﬁ.
Rz FAfEFRER

E4.22 FiRE4%E

SEHCEEE

(=) AR
1. BETFIEEHEAMIRIEYE
MEAIREER — M RSFGE EHERR, MBELRN T EH (R
ﬁ%x%ﬂﬁ\ﬂﬂﬁﬁﬁﬁﬁﬁ# , WP FFEEH I EIE T EFAL A
—MNEZEH @M, TBNINRREEEERBENTENNA (B2
MHENNEEME) . BTERE ﬁME&OTEE LIHR T RERS R E
EBATROMBRREE, TR ESH. BNEEEMRBEXN T4 — 1
DEH. ERHUESNREIERXER, REFBNERDHENAEMN
HIERR, TEFAEMTRAEE 50 BUEMN BRI SNEE ( uR
423fR ) . FMALERSIEENEFREE ( 0E4.24F77R ) o

Teshsiss o Bripisen
D I D

E4.23 HiE N E B SIS NEE

81



RS R AR B 1S

EETEE

E4.24 FI A TIERS| EE M EHEE

2. BRI IR
MBAIREHEA RESHNETIIREEMNEHTE, BENHINE
ERHSEA. KR, B, XRFTT, ERBRHNIIREE R
WS, el T EE o A EIR ST R e TR, FEHTERERA
RHNEE, AN RAEESNEE TP EFENERHFEBERHTEP
MRR. DRESEIME, REMREEPHINNEE, FESEHEA
B H#E1TE IE
3. MINHEZSEILE
RBUVSHEHENEREE. SUBNERSAETEE, TEXNMR
EAPHAOFIEENRAENIOERRER, N TEREERSHAIREE
Eﬁ% NFIRAA LA TENLEEM. A XRFIRE, FE
BITAHNTIRN TR ERH HEREIRESENE R RHFTEXHAS
FRENE, BRAETRERICEK, NELMBEFNINREEREF T
HEE M. %R, WOARTFAIRES P IEELE ATV AIRFFR
BN, EMNENZERENRNEREGEPRONURZ AHERE
HIThEE, WRRSBNENEPR 2 E FEEIREHEA RIE4ERE—4
MBEFEINRNA—E, BAFTERGRESZ ADETENRHEX AR
Mg —IANEIFD GR 4R IO N FDIR B o
4, FIRMAELE
AAMREENEE D, TUSIANRAM S, RBARNEERHTE

82



PG IR A S 57

#, TR E SR IMNRESHENIRRAE, TP SRR AT
& ORAE, BTFRANAIREIEESE T DS AR EE TRy,
FELENBYSHFBTR, B UEFRRAIMREE LI EEE
AT RERERBRA, R SHGTE, BIERIREERHIEIR
FKo

5, MRLZEEIHE

FRENEEMZNERE PTG T &R RN EIEL TR E
MEMA—DPTERBORIRAMER, XN THRETEEE 218 A AR
Ko BMENFIRNTRREATNMEE R, BEGRRKT REEIERSPH
AR RIRAEES, TR TEENR NG, BN TFAESHIHER
RART RS EEANIICEZBBHARE, FHRNEENHAE
EHFFMAEIRSEE, BEEAMRRE~ENEIREE NG, $HX7itsk
i, BESINNREE, NP, FAMRNAR. REFHTKS DB,
BRI, N FARANRTEFENEHAACLZEZRNG - ERNERE
XEG, BAREEEENERNNRNARELALAANNABERHISEES,
BRRARZTHNENIIEZENE, EBEMIREENETERE, EFH
S, BELR. TERASNILRE, ETERFE, BEHRE.

6. FHRBAR&FMH

—PMIREE TS LT R EELHT, £EHSERBE
TRFEMN AN EENEIE, REDHAEIERSEENHERLET
RRINEERETHRBAIREESTHNEX , — N EENMIREE
BERAEGERNNME, 8TBRRIETRSMBRNWTAN, RIEERIE
RN EEIESEAETEEZAREEXREHTERRNEERM, WE
4.25Ff 7o

83



N
N
— SRR 1 15

.
= || BtbREE
!
5
Sl EIERS
e i ’ s .
tEREE : . EREE
W sERs
HaEsE —_— B AR S BaEsE
,
fFAL/s AR
A %

AR

74
B2l

| »
i
HiErs
s RS = 8RS ]
i
i

E4.25 sNINFRE R

(=) BHARRRES

MR ERAIREE TURFSERARIFEXFIVEHXE, BERE
HTHEFERAEEKR, PRTIBE, MBEMNRMEREAARSESS
%, EENARNBEEE-TESR, BBEEALES, HEFEEMIRE
FINNF BN NREENMEARPRER, A 7REIMMRRIEGENXE
EHESEgNTRME, ETRERzE, B TMREREFLELNE
B, BYRERIAREEFEENANBIRREMEIRP S RAME
TE BAHTES, LUWAREEMREENS 4o FAHREIE, NRA
INENENERE, BREANRAEEME, RNNEREIENRENY B
e,

1. FIREEN L L a R RERE

BEEIREHENWIIREIE L6 EEREEEE. AMENEE,
XN ZFEERAEML . FEML . FEEEHNEIRRBEATRMAEAR
THIENRIKEL, SLKIRAI. XFRIRA. LRsER . LABMEHMEEISLIN,
ET A ST EIREEEINIGIE, MERESZEIENLERE, X

84



VA SRR RIS ) A

AIRENEMEE RGN & RE BRI RAR R, STAEFREIEHA
T&EZ, o, BISEFMREET & OFNREMRANFE R FTEIE, &
RENRZHEF EAFEIRNERE AN ATV EZHEm, BEAZHAR
FEREHBNRERN 7%, FHRET MK LI AFIREERAER
R, REARERARE 24 G ARSATHEERE,

2. SAREIENIEHEEE

itsh, mER R AR RIRFSEE T2 NMOREIE R E Y, B
FA—EZENTEXNENTRAMRN AREXE, ZEEEAS5FTAER
BHNL2ERENREE, FaU#ENSAENZ ANMEEE. P RN
RITIEHESG — IR ANFIRINEE, RETNIIARE EENA, 25
N89S geqL, BB, B3R A AL R R DR R IR RS S
H#ihik, EAARERAMNZIRRERNZEEER,

&5






S5 AR ELS R H]

(—) BB

B

BESREN—TBEIELEK, MREEIREE T SRME AR
RS . AT T, REREVRES, WRSAFTR. EYEAE, TESM
WMEZEXMN. SEVEEE. TERT. RIS, 2ERKE. TEX
BREEZ T, ANATEFTT, MKYC, BFAF. MA/RLERS
. REEES. BEHEEE. TS, RESHSATNIRELIEN
o £BsNRELEMBESREWES 2R, BIEKEMR. 2RI, &
RS AR ITE,

E5.1 BEsmMERE

O 893 AMRENEWE B N LIRS /U] &K ITFE, 2016 (7): 45-49.

87



N
N
= 9:"]1/\@ *J\(ﬁ;'ﬂ: £])3 11.1

BRESRINRERS

P
1 (= 4 N
i ot _ Sere | xmow | smnsistes |

E‘ﬁ‘m‘ﬁﬁﬁﬁ Eﬁ“’é‘&‘:ﬁ g

Bﬁﬁ{'ﬁ %EEF"*E ‘:‘-ﬁ' S e iﬂ

>4

RSB, m BT, . RR/RIMER. AR, =
EEEEL. XBER..... B
B R#E SNEREGE

& n o)

RIER. BEREABHR. 175, e 3t i
o ¥ :ud H
SEEF. BFPREEF. HERHE. E ig g e

HEASE. RIS
T

E5.2 EEcmMIAEEAE

(=) #aBmH

ARELEESESRINN AT ASRIKE. @%MM’@MH%D%E
R, emEERERSHMEENMESmMHmHRABXTEE N AR KT
2, SRVMNARESmS5EF AIIREERA TR REETUN
REEHENA, SHRSSESMEE DS SARZHE ﬁéﬁc@%ﬂ
AR5, WES3FrR.

88



AR B 1S

IR E A MR AR
l | |

R . o| |85
AR e e T2
i ES AP R *% Bl | |E]| x|
wle|wm| e s B || || 8e #la|®

= A% & | = ’
iﬁ Fﬂm i% ﬁ %&_ ﬁ E = E_r ﬂ. g F
KR W | H | B 5|2
w || ® iﬁ #® Wl B

o || *
| S W N— L W— L — | N W W N— \_zii\_)

E5.3 MiREEEE S SR P MA
1, EH4%E

MAEEAESHEENENNASERATHEE. FESREE.
fiEmaAE. TAGARKE KA.

(1) RAHIAEE

EFAREENRATHEENB Y XEDITHE, RREBVRHEX
BRAEARAMHNT AR, EERBEHNEERN, MRELATHP
FIRENS, A IRV TARNKE, ERMEATHHNEEE SME

(2) FAEREE

MATHEREERFENFTSRTUYE R, SRMREEEAME
MAESREVATEREESR, BINEEME LY EENREIEZES
1, IRBI I ERI S B, ﬁ%ﬁ%ﬂmﬂm T 3. RBSHHIE
BOREEMED TV HNAR NG KB N RERPSIEDR, HieR N Ie s
RFITHREE,

(3) fREFIAMBE

ETMREENRSTHNEEEREIMERERSRITANS W

&9



IS IR XA E S

HETREXR. BBAXR. fERITANGERRRA. A TABES
BRI, RRAXREEEAENBTNIIRENE, SR HITE IV EER
i, HETERSNXET RSO AME. STEIEHER 0 % [ ) sE &
BT ABTIRIINE, MMSLEXHEBIFRNRTEE,

(4) MAERREGE

WESs AR, BIMEZEMNTEREESR (BEFHSH. KS
i, EVES ) WXREE, &7 BERAREIENG T
r, BETHRENEZEEUIVERF, FEXSURIER P EET RN HE |
S, EEHESERE, XBENEVET AL RN mREN RV

mE o
E3 ;
N ¢ oo AN EERIT o
L 4 LA : ity 5 A BE—wili F$t . '
Fas ~oag N %‘iﬁ‘i T ot L OREHE
Lol : (R ! S EREEE o
» A-0a?

E5.4 ETHIREIER D ANERREGERA

(5) Rkt

ETMREEN TR B R R s BARBER AR P DT HEZER
R, BETELHRE. 8RFRE ARG, FHEEERMALIE. %
= A ERNERESHTERME, XWX ZFEHITERRE, I
ETERHEEZEGEYREBENE, BERHTENFEMRE
15, W KREKEMIITRERNT, SLHXRMERE SR REKERTR
EH, e A SHELNEREVRENR,

2, TRWIAN A

FIREEE RN AU BB RETUN . SRS R, Tt

https://tech.meituan.com/2018/11/22/meituan—brain—nlp—01.html

90



PG IR A S 57

. FRRRMTRL,

(1) KB T

REETNET 2 HENEIEELE P SV ATYENEIREE, M
T RER B A BN T S W AR KR BT RE I B9 KBS o MBS U B8PS
BAAR, H—BXBERETYIN, EZENBERKRE PN, &
AERETYFNAE, AR TSHEEEENEM L, N7V EHTHD,
ETWELE. TRELEHEELRENTY ZBHNAIREE, oJIMEI
ENEEERIACI:VES S £ a8

(2) FREIMS EHESHA

BRENMERREEESZSTENEMFX, BEEEN~REEHR
ERE, KUER LB ATRENEVEERS ., ZEEKEMT 2 AVRS
. AMEEMURMAAE=FRE, BANEERERKEHERE
Fo DRERUHET BATIENYIEES, BidE. R, RRHETTER
&, FEUMEEZ BN E M RER, NMIREREE TIEBRML E4E
No BHEBRMBIEFIESASINARBIERALLEE P S LHERNFT=
Hz—, BRIEEMAMEEERTES,

zm > =z4
v
-
£ 0] TERE:
v
’ ™~
wm > Tz -
N
= omTeR
\‘1.
~_ BF
N el
o '\,\\ /
= " o ~—a 7
TT———a | &#@F
> TR
— — - \\‘\
z=m B L " ~
. _— L
_— THARE
a "
PET -2
v
"
e ALHTH

5.5 BT AR EE =L g5 4

91



N
N
= SRR bR % 15

(3) ErEtEH

MREERBEESEFTE. E2UNAFPER, REBETHENTE
AERERNE RN =IRE, BEIIREERARRENDRFAE, #HiT
BAPERRERDETIE, BUGENEPRBVNER, ANEGE5RE%
BREAR, XEPEHTHE, NEFPREHTHIESER, IFHRALIEK
MErL~ s, BPEN. BPREEESSHEHRBE. o

meE | ENEnE

s || wemt | eeswas || mrms |
sy || EEr | mesm | sams AR
a7 || ExoE || sk '
—

JE— — S | | pF || 9

g ) ( zEmx | aEEE: )

e Rs

Sophon KG

[ xmuEmegE | SpsEE/aES

El5.6 EfHinizE

(4) ERERFMATIL

MAMREBEEERRSTWA IS, SUAFEE. BRE
B KEEER. METHEENRBEERER, REBERNXREEHT
BEMAT eI RIE, NfEBA P BENXRER T BEEAEN,

3. &RR%E

FIRELEE S RRSME AN B BERTVERRETEE. RTEF
cE G RAPNETL. KEEFPEE,

(1) $RITUAS Se XURE 1T4,

EFARENENRITWE T RIS B S NN SR TR, RIB

92



AR B 1S

TUEERIXRALEEE, RSN TTUNNRTSXEKIZE, 8%
EIEMTLERNR, WRE—TVRETITWREHSKEEY, o
DU B T5OM AR SR 7S A MBS 89 KBk, {5 Sl e )48 50170k 0 XU BS i
HIH, REHEIIHFIEERG

N
-0
:
' EfRR

THRANE AranD Sanhan Rasa
. WEE () ArgoDB Sophon-Base

E5.7 Rizimiz &

(2) SRITE A& APMEITM

ZRIREERANRIT AT B P HITeEG BRNMETE, &%
x4 b 4 ap R HA PR B R B0 (o] — X B i 2 4 M £ T SO E TR,
ARTEEBNEFPNHTEER P XFEERERIF ., BESTATTRN
B, BYME. XEFME=THENEEE, MEZHREACVESRIE,
BEEWYHITAMERI. BYKERR. RERANTLHFIEW KEKTTH
B, S RERFEEVITRMNMERI,

(3) KEREFERE

KRKEFEEREMREGHBERSAEZFEEED, BEXR
EZEEZHNBERRARESEBEATIE, HIORRHRK, WLP,
REBATRITERNLERAEAN, TEHTREKERE, RIT—RIEKER
ZERASERHNEMERA, ENRBTEIXEXRRDBLERKR

93



N
N
— AP EREAL 1S

EZERA, MAXEERARLT “KEK" R MmENIRENE T AR
RITEBRALRREKNBERT, EERBRERATXRNFTHRKRA,
AR ESEEAIIE,

:\ %EIJIH\EH-‘T—

(—) B=NEAE
FEEIENALHNDEMEBHBERA. KEERA TS E
EF—RITEAR, KUAEFEERGSETIREATRMAHEES 8ot

B, SRAETFIYSRENEFHEE, TWUBESESAR. B8,
Era&zBNED, EHXE, eEFIRHE. 8ERS. EFRM
DRIMKEZHEEAE, RIRKNNZEURS, EEiHEIERIEHE
RNEST RS, SUBFNEREE, WEEENE ML SEFREE
Wi, WEEEAFRIIANEERSNNINEEZMER, WEEZE. |RF
REENEREEFRINABENG S LR, MRAEENE AWK
NERBESRSSNANXBER, WES8FHR.

. 4 4 A
= e o

HHRENER RN FREEIEEEE

AHRER RS 5

gresseses BETNERS (HIS/PACS/LIS/RISE)
: Iy

BT AR

EREeR
Clinical Pathways

E5.8 & FMIREIEH ET VA RS



AR B 1S

(=) #aBmH

WrERR, BRETSZORRE, SREFNASREF SRS
REMEY. BETERS . EXHH. EFXHF, B3RS RMEsLIE
?Eﬁﬁﬁﬁ%%%%%ﬁ%\éﬂﬁ%\H%#%ﬁ@ﬁﬁﬁﬁﬁ%;
BETERSEBREBEEDERERETIR, ABEFRMERDAE
. RN, TRMCETENARS, EFXRHETEZEMAIR
B, HHBNEEST R TAEE SRR RS HUN . Mt 2k B IR S
SDENT, CHREFHFHNEFE. ﬁiﬁ[iﬁf% AWAE. BRZ
kAW EEFRBEMNEZ. MEFI. BRUELIIEZERS

RINBERAINSSL. RARSAT. REEREE

BELLIAED re— by

shespen
BELE (CNTE, BIHE, SR { BRI
BHEG (2. FIB. HEkR) Jremmeeeeancbe X BN iR
;ﬁ}@; ﬁ;@ﬁig ggg) BT ; \ BREERS
s /! \ Ay, og

R ErREESINEEA

IRPREERER

HHARE | SHREE | £/

BB FHRAR A SRR TR E S
EFRAD , Ernvs D
R RNER S, THEFOEREE |

BIESEERESHANT

EMITECBADISERTE ot
o, e ; SRS RARHESH AT
g BT, A7 SRR
BiaEix REREESTINHMA
GBI —s e
BEFS : ;
tzIELuH ‘ ErAHIERAES

IR, (A AR PRI B SREAS '

E5.9 EfF mMilEiE T EREET VA
El
. B I RS s

EEFALEERES, BITRAEEEKRE. BEEMTURHEEIR
RESEPARMIRMESE . INRESRKSE, RHNESIREHE,
EZHNEETRIRENSHFREE, MURETHNHMFREK, EXH

95



IS IR RIS A

TR I R B A4 7B B RN AR89 IR B 2 B AT ARG REVEE L 5o
AL RHHENZST " BRI EYUARNZ IE AR, BIUELEN
BHEMIZHHIE, REISEHEERE, SHYENEFIRH TR,
BB ES NETRCEREENG S, MREEXENErIR
TeeBN AT R

(1) R&/ERALHE

RGEUNAZETVINRKR T RER, FRAVSFARFRARE. K
RAERMABRNENSZERER. AYERERESBNRRNIET SR,
A ELMBENER. AMZBENHEEER. THRANZENERAEERSE
ZHEAR. MAFIREIER AT SN AFR S FEIANE, BiE
. BEH. oERENAZRIARERR, THE THRAEHIFEHRE
FXHBETFE—AIRARIE, ERADERESTN, BhELEZeEE
JEESTS

(2) ImPR%EENR R

EARRREZFRGEE - T ETANZENETEERANBES,
EENEEFMEMBAEMY AR RHRIBRRE TS, BESE. RESH
BhEALIEIRIR 3R BT ARENE N IR YHBIRKE, MImARESE. B3
MEFEREHFEPRIEDR. BHR, FHETENERTENEES

1, RAREERTMEMRE, MRERFREMTERETR,
(3) RERY

BRRAKSZFEN -G EER T, BEGFRAG2505AEAN
BRARSEE, MSBIETHHBE20R, EEEBEHEILALN2
&, L, ERPimKRAMNEZEHEEBERE, AnfIREERTR
(259, &R, ERE ) XER (2R, ERES ) FrEmEE, T
AELNET HRENMEER, EAFIREE NS AR EEIN ET 3
EHIANRAER, RERATEEEFREHEEGRITRLT, BIMXLT

96



LIPS e RIS

HITERHAREATRRIEET ., MENAMRNEEFEIIR E.
REFANIREMNBRY, TARGNHEEEHERKNRERAEER, M
BHFAIRESZEAT "B XFEME. BAMEN BE , "s5RE
WRIEALZEAARFEPHNEFXER, FEEFEN. RSN, 1FE
HEM A XrEr Tt Ed R mfn g,
2. BEYERS
BENTETRS, LERETMRRESEEEE 205K, £EH
BBIIMMAENE FRRBRER, MPEESRAXEERITIC0005
RHEFTHXNEELR, MMREEXENEESERSHENAE.
(1) EfFaiRRFSEaEME
REETAMRSNETHETNERESNETNER, HEFHE
i[ﬁ%ﬂﬁmb,ﬁ%$%izi NRBp=aE. PARZ. BH
. BREES, ETREIEN NS RS FHFHIEMIES 6
%ﬂﬁ,Lnéﬁﬁﬁ%i&%%ﬁ%ﬂﬂoEﬁﬁt%%%%ﬁﬁ\K
AEHOBELER
(2) e @ 2
&7 72 S22 KR ENSBAFTERR YT EENMAFTIBX 2T, &
ﬁ[&%ﬁﬁ% LR, PAANN, FEEREE, WBEIREIEHE
2, REBEFLEBITETVERANMS, FLUETH2F2F
A%ﬁﬂw,ﬁwwﬁ%ﬁﬁﬁiﬁm,ﬁ@iﬁ%ﬁw%ﬁ@,#hh
ENAEEIZHIE R
(3) HBhializ
BT R EE T BB ENEH . BT XHR. K FMSE XA
%HﬂﬁﬁM\QWMEFE%ﬂMﬁE B, WXHFEZEERMRKE RN
%%&ﬁﬁﬁ%EFﬁ%oh*EE%%ﬂ%ﬁﬁ%mné,ﬂﬁﬁ
R AN TR NIEBAEANE A RIRE, iFEEfE951BIT % 48

97



IS IR RIS A

ZWT R 5 B B RTER A B ADME SRR Sk X AT AT S X M B0I2 T AR
77, HBEANSITIERE, FRLYBESAHEBGRRINEREE A
RARESRENIZTT RS,

3. EEHH

EFAREERANEZRIS, EERTED —LFENFED B ET
AR TERRESKI B a1k, AUERICMBIEEIN A, ETAREEHN
EERFERN AR .

(1) BEfr kB EE SRR

B= 7 SCHREE B R A A I AR T8 e R AR M B 8 B 57 Sk o £1% 144
BERNGEE, E58RE. BXRER. XEIMMEEAFE, ERE
FEZ2XEOINIREE, FBEIESREFRFAIERES IR, REFIN
K, FiettE e RMNBEEE D, ETEEXMOIIR, ARHERR
M. XERGR DT ERME B s b sk %EED,

(2) BT RMES| &

FGNET RS EFTENSWREBNET LRERRHTRER.
Fhg. BIB, BRENIFHANERBPOEBEXHR, ETEZINREEY
BR, BEEBPARALELABEETMBENXFZNER, MIREEXN T
FHEZ2EERRNAEAMEZFUEZT BT &, BDMAIREESHERS
FIEXNE T EIARR LA XRABHEHITY BEE, DEEEHFIHIE
BAFPNEREKR, B, ENABNET T ARSI EHEWebMD,
OmniMedicalSearch. Healthline%, ERE RETERIEGTHAAE.
360RES%,

(3) HHENZHMIRA A

RAEZINATEREEIBEENAYHL~EERAZW, FHIUE
AR, MEAYEXNVIREERTER, HETREEREZ TEE
BR, BTeEd, BYRERIENHIRZAYHL, BRTAN

98



PG IR A S 57

£, REWEBIE,

=. Haedl

(aff

(=) B=NE

EERITE. AEUE. ALTHEEARNRELR, #RES N
REENATFEEIVGE, HEHEW LI~ WER . KARFRRR
WIBTT T HER T XKBIER, BRIAERTRGESE, MREEBILRE
THEANXESH, THEMTHEEFRERMEXNXBESEOET
PITERBEZHSHHERE, Ee4F IR INENNREETE,
RAKRINSHERPELE = PIBEET, i, FREEERITR
K RIPWARE, i, BRERSEEFAER. KEEFTIZ2ERE
FHRZNBHR,

(=) #aBmH

1. ARSI R A

ABHHKIVEEZRZE. ARIZEZ. BHEXRBH. B2
EEMFERR R, ANLTEREPNRERRZFEE S 5o
ERELR, FULETERNES.I0MR, HTHUNERM, WSLPMN
FHEREL ZBEVERBE SRR AT ERBENIRE, $Hxt L[
&, TEBANREIE A RE NI EIAMARZHIMEFHEREMRREPH
Lk BARBVIRIESE, MM ARIRIFS &/ o R & B, b E
FEEPRZZHEFENEREUXRE-—TERNXREME, TUA
MIRENERAT, BES1IRRT SERFHEXENAEERZWE T,

99



N
N
— AP EREAL 1S

5
M
E13

B W i

E5.10 il Tl st r = B

!m@l‘:ﬂﬂ%;‘lﬁ

migs
ENEEMEEE  FEx
g%
TI2NREWBR..  _mmezmm. Eax
EfE%
BT RERTNRA
EHLZ %
® mnHE O %
® 58 O mtgx
® 5 LB B FRE = =
T2 R
- | ar |
— s

E5.11 KL REMEAF L (BER)

BT ERERS, TR T IIEE

(1) HBh A~ RERS. SEFETAESHEZENTRIELE
B, TRBEAIREEENER ZRMERENEN S EESIERERT
ZMES, SHERZERENIFREREN, TRUBEIIREE S EI R
LR ETEENNEINZETEEEZ,

(2) &N ERLEFD, SHEWEFZEXKESEXE
SEIFEM, MAXREEFRESMENRE. BRE. REREFER

100



PG IR A S 57

. HETUIERAEZE, BEITERE (&SN TE. AR
) FMaBER (mmaME. GitE)F3% ) BMRMER SERH A MNER
B, aNEENELGEAGESHEMLE, E8540EmmRAERE T RId
BSERITE, TERSEERFRAN, BINXERZAIREGEN™

W2E R BVIRSE, BEm SEI SRR W,
(3) £FFEEN. SEFEEMERREREN, B H AR
HEFRIREEP N NNES S, MTOZERAP 0N FE, TRz

BUEMAER, BIFIREEHE, ZUSHZRERENRE, AIXER
XA T 2R, AHESRNE TR, BT RUNRIRE
PEINAE

2. WMEKATW A F=MINES

HTGNEFNEFTZRESR, THFES, WIEEENERER
BTN EFRTHRRFATESTIENERFESSTRREE S REREE
NEF, BEAREEIHITREMD T, KR —EFMENF IR
M, MEFEERITIERTEDBIL, EMTEIEZBOMER, B3R
FHMBLEZR DI o, RIRENERR T EZ TR E LI EFE
BRR, FUG—ERNLEN EEN BRESIELXZRS MIREEE
MHKTWEREFETNTEN A LIS N, FBNEIIZH, B
WM T A& = h i R EEEE, RS0 B D FRMR

101



N
N
= 9:"]1/\@ *J\(ﬁ;'ﬂ: £])3 11J

102

Iron Ore Limestone
®TP ERE

)

iy R
, 131 l

r ®
Ronln%lMlll

snolnlessPrndocﬁm
zmurMnI l
masﬂxu\ ' -
V\ﬁroRod w i‘
4 & Ay
/ € 4
Skeel Bar
Cold Rlling Ty
]
e
SeomlessPnpe
H-uiTmuu Cod‘mg EL 4
ard Finishi
ARLERER ﬂ.&f! ,,
{4
& S
e . e
Coated Col Celd Rolled Ceil
and Sheet and Sheet
REEH NG HLBRRME
E5.12 k=l iR E



AR B 1S

3. EEHEHEHERES
AtV ERRNNAFOFFEEES MRS, WEFEER
. EFERMITRSZ. WRBNRSG. TREHERS%. EREERGE. AN
REERRG. mHEERE. 2EEBRGEE, a0V A, FTRNNA
T, FESHEEANOERIRE, fla. THTNFE. WELEEH
B EFHET A BEBEHAEFES, XEIINERIIRENF A
TREFIR, TEEMTEENRIRMKE, BIMELEHAMEIVENRELE,
%+ﬂ¢ﬂﬂ%ﬂﬂﬁ%&§%ﬂﬁm&ﬁim,ﬁ%%ﬁ@ﬁ%m%
FHEE DV HITRARERINAL, B5.13BRT —MREEF W IGH
Nk, £, #R. 58, THERSEEESEHMENINREERS,
T EFIEIEERK.

locationr

E5.13 i & HiE M e HIREEE SR

103



— TS ARE R % 1S

M. 8288

(—) BE=NE

RIE (PEEFEMNAEFLELTMHI2018) 2017FFEERKNEE
MIHIARIAEI250212 TT A R 5 L3156 3%, (BB EE 2L N B A K &7 M
=S EEMHEBSHNMARRGEEANLBTE, AEEETHR. JIRA
BRANAETE T BEREXBENENEANFEH —DIEN, REEFE
RELZIMBEK, MEENBEESMHRE ZLELTELNE, HbaIE
(BRPKEBHERENLRANMNEQ2010-20205F)) . (BRHBEEL
RE “T=R" 81%) . (HBEMOISLHEES) &, SEXEHHNE
REBBARS| TEZEWBENHEZXNTBABEDATYS, EbSR
BE. MEEE. BH. W5, iRAFP ISR,

MIREERRSTE

bR
gg&ﬁ - - ~ — -li —_— _ __]&1{%—7—; HEF . ‘ \
BRREEE st o BEEEED | EUmEER
AL s | wmms > /T #Imme
. NN " \\\ /
o & ..
L) 24 ﬂ Rk
/’/ \\\ s ‘\ /~
BREER o / N T~ E2IER T g~

HEeEsE N - .\
SR
B5.14 fMiNEiEEE EHE PN ATEE
BIEMEFNREE, JErEHT. 24E. FKENEMERXER,
INEEHE. EEER. AEZH. HFRREE. FERESSHER

EBAFEREEEM. MEUES, BHFERSFIMS, B "UF
ERREAPL BMMEREITR, A, XKRES. BEahiRE. 4N

104



PG IR A S 57

K RERGEEIEN B SN 5 BIE TR R TIERIE,

(=) BRIV

BEl, AREERACZAREERE. RERREEHRE. S£F
MG . 2IMBAMES THE, BNARD. 24, XK. REEE
AREZFIRMERS, HEMERLRNESNENNRABPHER
N

1. SERE

TEREZETH—RERRAITENER. SHNIREN3], 2
BURERZRNHIES. BEIXNHABFESMNHR A @DIRE., mBEZ
BE, FERERATLHEELENZOEK, LRYIARE R LHZE
WEMP W B BE S AHET rTiEs, BISITEEME. S8R
=, LPIRFT. RP. RELIBNE, RH#AZENTELR, 5E4%R
BHFREEWEL, SERELAHFZREERIMNEULZE ST AZ
i, EIRPMEBEDBEENAXE, ERGHEUDMECHESHES, MU
FESEREAG, EEMAR T ZREATMBEM NS T RREHITLER, B
B FRIRI42R A m M AIREE,

2, FHEFIR

HARRNTE, HERNWEH. ER, BZHNSRATIRE T
ESEKR, BURNBRHFATK, XEHEMRAE, HBEIXNERKW E
BEREUNERAZHTEFMRE, TUERTBEEFALANIIRTIRNE
RERSHIDIOKOEELE, FBREEZMIH. METRORE, HEN
M ERF R, BN, THESRLETBEREIMOBEETR, R F
EHFRFRNERTE, HERBREABSEM T —IMEVHREENE
RAR, REWBERRE—2HEE —2FANZELESRREE K,

105



IS IR RIS A

3. BREER

BRI ZNANERRG—MBEHE. MRTRESHAAELELE,
Rt 7 IMAEZ BN ES), FANEEEERER, BIFNIEEREDBEUR
2o BRAZ X DF B RN B NHP R EMEFRMRANE R, £ H
MERETRUITEAEENRE, THEERGUREENEEZ
EREEEEPIRBAIRS 0K, FEBRERFNIRGLER, B4 RMmXE
FIRRBANIR SR P HIIR S #THZE, BRASZREEDINR BT
MeEBiginl, H, S4B S & XK 5 BB X RNIR SR AR T
M, RIAENRAZEIRAMRFDE b R UL B3,

4, BEEEMSY

BEHBEESNFAESEHEEE "SETEGS RE, AREH
SFRETEER, 2017F, BEANERFHREIES AL, OCR
RHIEAR, BHELERFEAEM LM TH#H PR, B, ETEEH
BANREEMEN S E 2 IR B, TRWEEE BTSN NS EHIR
SHTEAEE. RRYLE, TANSEESNMRSEEEN, SE
DEIR. BAEH, 017TFEEHFNET LRSI T %G 2 /I £
LEME R,

5. P FHFIRER

PTHYEERFRETERS TZ2EEEZI . RES% IMURHE
BREMXTT, IBZAFER. RREEGEEMBINRRE, LHES
FRAONMELEE, BAl, BERENEFINRREEAR/MARBER
B, BESRRN—FEFR. 2P ZRFRL 504 NF . 7590 11EFE,
PMHACRRBRIIRRESNAR, #EXEEZIPNEATR, IR
SINER, REZIFKRKERATEAS. MIREFREAGELEH P IRE
BRARS, EEHEREE, BRI TRIRERZETRER, =2
FHE A& 892 S ROK,

106



AR B 1S

6. iﬂﬂﬂﬁﬁ
ERYBREERERZABOIERER,, B ELZ REIH
%L_LX‘J‘—}_&._EJZ,J\J:H‘/"FM\ FIME A IEERE, XT—?(—E%ITEJZ/ME*#
%R%?,M%%%ﬁﬁﬁﬁﬂkﬁ&ﬁ%ﬁﬁ%%ﬂ,Mﬁk%gﬁﬁ
SERBITA, B SE R EE R SHES BRI RITEAEEL &
BT A LB ik;Eﬁkfj\ﬁ?%T)/)\Jo HREAEFDRFEEHNEIITHAERE
MERFNREIEWN L, FH5ATMEIIREIEHFT T, MRE4EN
KNREM B .

{HE R
( SPEREREIE )

v BENWNG , BOHEE -
v 1  BEE .
v x;g pron \ Y TREESIEIER N R
' v SIRHREHIIR .
o
HEEE

(i) [
=T l o
v B ¢
v ¥IEH *
v R fasa
v

""" HEHEFHR

E5.15 £ TF&REEWE I REs i raE?

7. BREREEE

BENKREFEEEXBASENZITH. HRETH. TRIFE
TR, ZIRR. ZIABFINES D A B NIRRT RED TR,
SMBEFIROTIAL, ABFIRNORHLRESE, BAREERE
EWAEMESREKEN @, ttnEf/hE2REG, REEEETUE
FHERRAERBE R, MNMIEABEXZTRNXMTALS, R, ik
BENZENZIER, FERGUNZEIRE, OEEE, HEE. X

@ http://www.foundertech.com/bz/list_164.html

107



——
I
e— L AR S

KRR, EFEERBHTS SN, BBVt >4
Br. 515, TEAFEHENBEBEREFE, BIGE—HIEEE.
BER. —8ERT. GF—EERSURE—ENSE, HiEd/m/
X/ EHEBEERUNEEARK,

§|ax#uAnm&|iaxnamll pRsers | | exemmEEsTe |

B | =Remzemz | | smoosmmmTe | | semkns | | HessERTe |

-]

£ | SRR T AR |

=

BEE

HiR i

TR e - s T st
[ emen ||| smmss s w) ||| osoem || Avem ||| = | -1

i [ i |[zeocum ||| mees || amem ||| m3s || | &6
[ #gme | = Y

g [ mpmm || mewm ||| cesaw || eedss || |[Estens i ]
| mewr ||| woms || =eEm ||| seEm || sseE ||| =Es® ||| |80

E5.16 Sk EEE R5EmE?

FEBSNEY "ERM+BSRS" MRERELE, MR
H. BEHYER. ATEE. BUERHE. MREEERAK, BREBFED
N BE. RS, RERPOTRAKRE, ERSH. BIE. 2F. EROOF
BYA, XUd "BFEE @ "“FERSES NELY, FRESLEST

@ http://www.foundertech.com/bz/list_164.html
0 $1F FEYRN: BFHEERATMER]. 5 2/4EE, 2011 (11): 16-17.

108



AR B 1S

BEBUFEIT. h. FEFER. o, AR, KEF. WEF. IR
F=ANFEZELTEHE, HPBUFERI. 2#EEHT. FENEHA,
W FAREEHENIRME, XEBENARARSHERE, BUFRE
EXEMNBERENE SR EERSHEHEH-ZABNES . BAATFHFE
SEHET S, AEXLIERKERMLIERSIIRRS, B ALE
TEWIRNFEEATRFES. EEBRE, AMHRRFERIASH. 6HE
g, FEMRANBSREFES5EFHTME, BRERAURIE =114
AN A BB B HITEREZo

as BES WITEER
| iassa | e | B/ |
) _vEea § | sizzzmn | sEn ! JI
3 I | s rm——— nenl ) [ [ |- re—
B
BIFFERT] bt
e 1 M ee 0 | T BB T e o
| AR REC Fi 3 somg| | fU1 || gu2 |
| | BRIBER AR | | g |
#iaiRot sopine: RS g '
| s [ - 1. | A < | e | A |
! mss M ! /75 L Vo | e | G |
; ' ; ! [ ek ' o I
| e | | e | ! = | Rl [l FTRARSS
! o | ! = H = |
______ | S | | SN | ) MEaksee
= | | S el || e
RitsEs ) it
= |1 |
AR 1 | SHiBHR
BER TR W A
SR sy
K3 IEERILER 2R
DOoER | R T " |oaR ] 4R |
' EER ' EEEa il oz O soma |
i | | e | e | Wl | | i | | s |
! ! I ! 1ol I ! P! I
| il | | el | | R | | e | | R | e |
[ o gl o | } = g Ao [ } = g e |
______ e < | e o W el | R I B e 4|

E5.17 ETAIREENEENSERE

ABSESED, MRAEENEXETHARE, A ENZRRE
S EIRHITREK, USEARKBUN R SEEHTZR AT, BTE
KEBNERAXR, KUAMREONBIERESEM, ERAEEENBS
HBEME, ABUFERN. k. FFEFER. b, 2REHIIRRS,

109



N
N
— SRR 1 15

(=) BBV

MRAEERBTXRUENEFEEERAESGETIRE, BReSEER
KN, ABNTHEEHRE— TV RENHEASINTGETHEE
HREARERT, ETEXRI M AT HEES INTHEESIELLE
BR, BEBNEELZXRFEETMEERELR, ML ANREE
SETHEEMRAEE, LURARTERE. AN RLEE. BYER
EESREENNEMALL,

1. Hs—: MIREEERR A TS A

ETAIREIENBRA XN AE T 2EBEERIUER R NBUR
FNRENEME T UM, BUR. AX. EREN. BRELHREEXEKNE
ZeW 2% SLIL T AR E WAV EIERL & S &AL LUNREIE AR DR R 512
ST BERREIBMIRRS FEHNRKR, NAIREE AR CERSIEIT
BT RAET RN BRI —E R B TR E SRR SR ARG
RRUBRSERX, HABENE. Dl BRARKE. TBRAERE
ExRRERBRNAE P REFERIRRS, XERFRF. DY AP RBEK
MR A RERRBRN X RS,

polid

Hﬂ]} =

,,,,,,,
)

HERACHE| | ERMRT RS R RYE i WMERT RS
i l 0 e 44 ; ! AR ||

i
1 )
T | )
! S ! i % AHIETY & R
: Hh T : : SRR R HIUE R : “ — «—
o i 1

i
i
i o o
1 X 171 ! = :
i ) o oo | 1
‘ ! I'_‘u b i Wik ||
[} ) - 1
i i | | i
1 i
! % i x ! 1
i i 3 T— i i
i i o7 S b i I— 1
[ ! i x 1
i | | e H g T e8]
i | brvife Ny I By i
[ - = b @ B 1
1 i 4 = I
i il i i E ¢ i
i i m b | it !
[ i = " - 1
n 4
- =
i . b
] ! -
i

,,,,,,,,,,,,,,,,,,,,,,,,,,
I3

“HE

[#5.18 B F 018 Bl B BR 2 3C & e R A

110



AR B 1S

2. =" MREEEERFITHWEZA

HFREERONES AOMAL, FITETH T ANRS, LaEdmH
NYMHE5BE E, XMEEHENENHTHIT, ARRXLEERE, &
FANREERAREREE. REFIBESEEXEK, BUEILA. Ef.
BRELERNXEXR, MEERFITAREE, T MEHEFITE
N, FASEEHRTEIT. BiTMREE, BIENEEXKTSEATE
REESH, BERNOERA, FERESF ARBKSTRREIEN F AT I

—SERREENE, RKABET TFEITASTHNTEE,

e
AR

Got)

SR AT

it x

A E AR B 2

E5.19 EREITEIRELE

3. BE=: MIREEERHBITEEHANER
RSP ULEEEESEE. FHEWZE. EEE5ME. RIFS
F—AROGEEUTERENME, B, I TTBERSP OEEEFOMm
=, ﬁfﬂ@@% MMFER, TEARVSHEE, THEARFHER
Z, TEARZIMAS,; FHIRNEEREEEMHE, ARBESBST
@Eﬁﬂﬁ#oLLﬂﬁﬁﬂ EHLEIN . SEME RS AIRENE, KEH
W EEH AR A TE#IR, REVEEE, Hi#iTEME
&oyﬂsﬁﬁlﬁkA%#%$? AEEEHIRREY, TRSNE

MEHRN PR R, KRk 5B RFEETIIIRMES 2057w,

111



— PR 115

AN i R G TR
J— MRER Wik RS
3LhR KTHEA A R nsE v WEELR HiE
sz o) EE — Ba —— SHARF -
e Ty e ghim (YR OOESERE  smemeE
2] =914 $FiRAT
g —————
EHLBES HiAR

Eitt sEEER SR EEIRG afs s

1
| I
1
X I
=R o I !
art awezem x| NLPESHIE 2418 ! y EERGFERER
i LisrE ! SREE : B, BE TR
sEeE AR i, SR

___________________

E5.20 BB AR S Ht RETITiREE

s, sREEEHZEEFTONNALEREENR . TEBE.
TEER. FEREESE, DEEHAME A, BEIXKE. jTiE.
HE. WIS RREY SKVEBEENE. SR TESHAEENES
WMEZEMT, MEBARSEAIREE, Bxprfin R &L EHHE
XR, BEXR. NEXRRT BXFES, XUREHEMBOIMMT. RE
FWREDIT, AN BB ERMAE BB ETR KX,

G
BEEAERGEEMAALIE®R. REUE. BEEN. BN, zitE%
BEERARFER, BESIARIT. AF. 2ENEN, 53A3E SR
LWRERE, FENAXETH. RE. NE. KERESHTEFIE
S ERTT, SWHRIEE, RHLERRSENT RN, EFEXK, KE
AHORANHEYE “EEIE" Bk, BEURBLZNBLENSEAESTEE
MBREETT, RESVAEENERBIARBN EARE, 2018F LFF

=)

112



AR B 1S

SEVAB TR 122957, ABFKREHI9 204, ¥ FLEERRER
95281, ABEET68H, EERNEFIENT, BFEEIEARK
ENEA0F, M FEEHE BB N RIFEHEERSFER, FEEER
SR, &, FLARSEAS, BESERBH LU DAGRE
BEAERESNEIERR, MREENHESLIESES AT TAMNE
WEM, FIREIEEGRIAAFEMIRAREHBEXE, HEREKKY
AKRAEIR, SEMREE LS ESENFEAKRE, RN
REMME, MAAXMOHEIIR, B PUBI R AN, AHEREL
MHEB R, WEEHTHNT, BT ZEATEZANFH, EET
ADETON, SERMHANDITES, SBRFHIAZIEIEXEK. RGN E
FOR A X H¥o

BREEARERS

A

E5.21 s EEEE E R AR A

113



= ‘k”lnl_ll b (’rM’tLlJiT’:

B)iEFRELS A9

b
~ e. .Q‘. \ (1424 754
AL T \/ /s ot
EaReE RAERE e
R BB 6Bl —
k. BEY 25 o i - Bl 260
i N ERE %34 17
RER2EHE | . BT SRS 174 e®®.
M. R, BHEIRS W 2244 A Mg 7
: - R
A X, #E. B 144 : @
Eﬂﬂﬁmﬂﬁ}xﬁ L0t :
TR R R 7 (=2 = @ &
. @D e
REFNEHWERR ERAR .. _
TAERER LR oz
R R R X L 2 ‘ (Rt AR S HE )
EﬁE:FEéEFH 2 s CREAR KRBT LA

EaARZER (ATHESHRFUNRFERERETRAENHE)

[E5.22 A LR EERAE

(=) #aBmH

1. BERS|EHE
BETEHRGHEENRR, NEXEENEELAXRANFRIALLEME, B
HERENERXHERNFERARSMENERKXARN S HETEE 6

BRT. BTREENER, SRIEMBEKXRZBMENMEXELE, K
RTFHMSXEEE, TRURHHN TR SFROEREUE XKL RE D
RS, BRIEERZEEEERNBEM I E . ARERINRERT AR
N, TinEs. BEAER. dEFHHAXHEM. OpenLaw. CaseShare.
BEC EREE. RS ARZRBHAXH . SRS DEH X BN EEE
INEZE

2, IERESI

i%ﬁE?ETﬁﬁlﬁ“’*)\%ﬁV\], FAFIREE X IFEA S A M. KRECERETT
Hir, HFMIRRIEEREHL. TONITRE, EXAHE, HSREZHEX

114



PG IR A S 57

BHEM, RARBERT "HKEEKRE" R, MEEEHZFnE
=. MEHK. TRERHY, LEBANEEINE %,

3. ERKERRI;HEE

YRR ERGEDINREEFN B AT S DB AL, EERARK
SRMATEERE, TRUAR—ERENEDNEENLER, BNARETEE
KFHZ "BHME . BEM R mEN FRENEE, 2017F10
B, PHPRAATEOEYN (ETIBREEREEENLE W LEE
REMELSPETESINENL ) , EREIEREIBREA, TEZEHHN
RRGORZME . SR . FIESTSThEE, (RIEABERSG—

4, HERF

RIBKZFHITHE, TUEFIRGEROTON, WEMFTUFIET
BATNSG . BRI, MNEREENAE, EEEYUNHARERT
AXRHARNBENE, T "FHE KSHEE, ETHOUMEARIE
BEEMENRHALPHREREZ ZENEXRRESER, HTENMEMNT
IERAREHINERNBE, AN, NERBERNOEGFNEHTERK
2=, JERBETEENABRZSENRM, RIEFEERgGE— 0,

5. IEBAHT

B NENREENEE, ERRIERGELNITEEREZ, 45
HEL. EEER, AARANRM. FE. ETHIFE, BIEIEESENIEA
B, FEEAEEM. KERMETHN, #MRREERTHL. &
DEEtRE, ARERGELREEEMLMHE, XFENAS, HEREEH
NEHLI, BARFEARTY "HRSENRE B, MREEGZHH®
e, NMEH. YEREHYN, HIHEAMEENE %,

6. XHBERK

DIAE B . AEENFMEXSERBEAEM, BYBRIESL
BRI FIRISERARFRE BT XHETRT, 2ITRKE

115



N
N
— SRR 1 15

NP PENEAEBELNEBRDAN, EHEFETERRELSSIREE,
BT WAL BRARBIEFMNE, NAZERSTOEEXHE BN
RS, LIOREWES 23 7R0

BIENXH. EERIENS RHFELHH . FNER SNXAF
IR FHEEFRIR D& BFHINEAR HERER

l 2 SR i EREISHEES i 3ES i

6. %88
1.8NIR3! T 3. SERTRERIT T 5 5MRELERF T IBSES e
BIEXH. RIHER. SFAER. EREERE EHIK
UEEMRIEE IFESTREHIER & SEMImR

E5.23 XHEM AR

7. BEARE

AERMBRURBBRARNEEIIREE, ASEAEEHREE
THEFERNPR R, BN, DAREEARMMBRERERS, A&
SHEMR AR TETTRERSE, RIBICXNEHHRESIAEE. £
HENE B s AR, HEHNFRRE, HXNIFIRERTUNED
SWEBHENNHREE, BHERRRESEBNINE, MEERNDR

EHo
g SEE SRR BRRES BERE ek
Q HERRR W
wEE — @ cuesr - gere —  EESR
% st \ J
B ’ O wmz=
HEA - ermRL
R
" RS
ST S ERR
B TR EEELSER RIS
i BRI AR
&

E5.24 BEFTRER

116



LIPS e RIS

—=
—{:\ I:In_.\/s ﬁ

lll#
)<

(—) BE=NE

WRETABSRIHN—KOASXBHE, ABRREHEESH

—miE, BMHENRKRUSRERARAXE, BEHTIHNEREREBER
ﬁ,Mﬁ%A%%%ﬁﬁ%ﬁﬁﬁo%m, EEZBT BIDEEAL
| BARRHANETMAMN AR AE, FRBAXBEMER THSNINNE
ERER, UEHFHHEXBRFAZBNE. TARE. BRKES
o, WEEPEANREIEN BEZWES 255 o

o
i BR5s 74 AR F G NRIBHRYG et R4 KRR
{5 5Kk
SRR ALY
‘%Du SITRAHE SRR VAL S o) s
1% AAEBCRIE B
Igl RN K& A Sk
>3t
TH
S FIVAT S S
SRR
SRS . TR A MO R S b NSRS BLHERS < T A 595 LSAl 2 e TR N R 11 8)
SIS SRS 2 s ASCIL B A A e A
PR W A LH NAEHE (N2 e < ~X 7] S #.

[E5.25 & & %7 i f AN0 E i M A HEZE

(=) #aBmH

RIE "EEXR" RFEAEWHFHNER, BFRARNAS AT I
NTE: BHRERXBEERS, WHHEHRASTELE. AFER

117



N
N

—

N > andny <
— RS X S e

Pl RBESEHE, HTRS, WBRERY. FEESE, BHEE
f#, WRBEF. TMFERBRETCE,; WBHIRAKIF, GEXBER
e, RBHEXES,

E526 “BETERSE” MANK
« AREEEAFIRAI R B

o GREARE

By
sk ’ [

R \
ARSI h
5

BRI \»4 h

e \‘ ‘ Fane h
.ﬁr =

‘ ‘mmamn ‘ . ‘

‘ e \ ( HiBESERE
=
o e
SREE + RIS AmwE - @
sl @

—A—H

[E5.27 7 AR EE A E AR X MRz E

118



AR B 1S

ﬁiﬂamiﬁm M%ﬁé%%A&ﬁﬁ%%ﬂﬂﬁWEﬁﬁ%
FIr, POERXNNARIETBMARD, SEREMREIEXNETERERE
HEIE SR EY, %%E%é%ﬁﬂﬁk%%ﬁ&%ﬁﬁﬁMﬁL“ﬂ@ﬁ
PPk, MAMRERATRAEE, dMRERRERAGURIESR
RXENHMERADLALNZBNE, I, NERHOTHTEFHIR
A ERREE,

PR - AR LM ILTF &

% SENSEVIDED o asncnt

=
-
== .

E5.28 A. FiRH SFERELH]
2. AMiREEERERR PRI A

1600 -
1400 -
1200 -
1000 -
800 -
600 -
400 -

200 -

0k

,200 1 L - | - L . i — i £ |
-200 0 200 400 600 800 1000 1200 1400 1600

E5.29 FEEMKILH

119



IS IR RIS A

BEAYWRIEERAREBYNIRES, RE-EMTMRIESR—&K
MRS T BFRR SN TR ERR, Axdiad. HREE. FMSi

B, FRENEHSINEREMBEMNNEE T ERENBR, BTHTE
ENBRAMEHEE—EEAGHAENE — M EAN=BIHNXRE
MR, RERENTEBHERELEINT, TREINERINF)HEME S
TN Ao

3. FMREE AR IEE S AR

WHARERBEA. B, BREBELSEANRS, BEATEEDNT
AR, HERNEREENARAGSIEN VSRR, BB T 3208 L
ROUE, DIRERBHZBRFENFAENEE, MREEEEELS
ARITRENEBHITRE, BENMABGLEE VRN B RELED

@ DC i
D @) «<b»

@\
<< )
D

€©Q CV-

/
it
e @
@\ —

E5.30 1 22 il &R ElE

120



LIPS e RIS

i, LR OB E A, REXBHE, BN, SkhiE. BN, @R

ENHRUERARNE S, TELR. ﬂ%\®%$£§%%ﬁﬁﬁﬂ%

R, BUDBIFES. NRIEE. SEET. BHEENAREEEER

%ﬁéﬁﬁ\%—% A ST Tégﬂﬁﬁﬁgﬁﬁﬁ,iﬂiﬁ
BHRNEZ REBINRNASEN EERAHSEE

IJH}L ]u

N\, &BH

FE

or

(—) B=NE

BRI B W oy EH, BIREHNERMERA . B
R BEEAR HEAEARFIE G ER S 9T 68 W 5 B 5 A T AL 89T 2
BM, EMFENHEAF XN ENHFRILATFRE. HRBEDHENH
e, TEMNLFM. RETRAR. RIEBERE. ENBITH
%&E%%E%,%ﬂﬂﬁFﬂﬁ\%ﬁ\ﬁm\EﬂM%ﬁ1ﬁﬁﬁﬁ

o NN KB. MEEANBINTENRELREHAE T EHHHE
%%ET e B AR ERR. LERTERE,

(=) BB A

SEANAEEES R EMMENN BT EmORETELE. BFRS.
ﬁﬁ%ﬂ¢®%ﬁﬁ,%&%ﬁ&%ﬁ%E%@%\%W@ﬁ@?%ﬁ\
TRTBUTRAREXHENEM. 2V ESH—EIEF L. BREWE
5EHE,

121



RS R AR B 1S

L EERERI T

‘ 2 BEIERAR

EE&%MP#N

VN

~

BHFE AR @%
-

.
~ | L
emmneg @ . BEERE
~ —
\EQ § ERARELR
X MRRAE S
~J
RERIEARRE ! ) T~

e REREANER ~- W&

BEEEAR e B — REsmELER PRI <
@;\% s I‘ <1 %ﬁﬁ ®
j : uéﬂriaﬁpﬁii’: B

‘ FEMIZITHIE #iEins

E5.31 &R EEFE B RERR M IR A 53 2K

. BEEREIEREER

ABRNEEHEFLKEORE P, MR T RAEXTREREE RO
PEICR XA, MARBH DR, HREDETIETME, BNHERMEBICE
FABIEREFERBTRG T, Wi, BFREEREXZE, BRRS
BRFEANIE TR E T R IEBARMNENIRES R, BIF AIE B 1SRG
IERIBRMEZ B NG FEREFNIREE, SLHABRE N EEREICEER,
MNIELER AL IR EERE, BRERARBICRERYE, WAIRF
ZWHENTEHNNIBAREBEEEZENTESE X

2. BNARIERRE

B I EIRFE S E MBI KR AW AR S e EENN AR
KEWHE mighn, AETEREISNBAIR, hmﬂﬁﬁﬁﬁ 2, abgR

HHIRE AR TS, BITHEEN S WEAIREE, BIEENASIE PR
ZUEMRABRSHESHE, BMERSARTREE, Hd, ETEE
TEHFESENVESIMRAEALIHEERSPENI. DM, ZLEHEEH

122



AR B 1S

X, WBFEERARREXDBAISHNORESZRE PN LR
o UIWIFREAF, ST, 2013FF2015F1BIF95598 K F AR & ek =%
BHUREANTEHEFHBITI005 %, $RIVEEFH. WERE. %
. BENEZFEERSHMEELEFBIT300Fh 7 KE9,
% X X 1

s EEEr BREr RSB
HAEIRBAZREREN: Web/IM/SMSWAP/VR

BREIRSSIEA

HEFERRS
EllFaESiE= DHTREREEAL

.-:‘i—ﬁ‘ﬁ

ASSHR AT

E5.32 BaEFREE R EH ARG REN

SV EBETRI _RReREAEN

THRETBLEY B, NERKEN, NS TREBEEEXNT
RREEHAERBMERIBETEHMN— MR, KITEEEHTBIE
ERWNEMNATEM RS, BIWREAIREE, JTEIERTBIEERS]
,Lﬁ%&y%%ﬁaﬂiﬂ%%oiﬁ§éﬁﬁﬁ:&A%EE%E
R, REZKBRIPRBRRERARIREREZEBEXLT, LBRP
KRzl TESRIPREREEES,

N

i

O BB, XWBE T F aMQSEPRSAIREIELENN BNEY]. WRBHEK,
2015, 42(12): 65-67.

123



— | VA LR D S D

4, £l FE—HREPO

eV SHE—EEP O RIETXN BN NS ETE. BNRELIEFIE
EMABIERTER. XE. G HFREERMMTNBENEE, A, £
el S —HEP O RTUEHNE —XELE, BREIEIEZ BN
KEM, TEABTLYRE, SEARBFETSEAMTSEE, BIWE
ﬂwlm,ﬁkiﬁ%zﬁm%ﬁﬁﬁ EXRBEHENGE—EUIERS, X
WEMEENS®. TeAERRMECVEHTENE LS RB ,ﬁﬂ$z
SN amiTr, ArselSHE—EEsTRAEM,

e e
(DD £ & @
g = @® . £ "
-®
- @ .
° o un ei'

E5.33 MiRETE R EaE®

5. BEMFEICHEEE

BHREEENERKENBENRFARA~NEEcBAREEAREE
Ef. BFEIBRES . SUBENE. FUBXARE. FUEENEIR B AR
FEERGBEXRRRBBEREEEER. REFESEIEFENEIN
R, BUEHUENZ BEFWENEE #E?@éﬂ% M B N EIREE
HEEERRFE, TERRSNENEES JEJEH’“E*EEE’\]%ZKO o,
WHEEREN, AEFTETHRESMMENEE, flazg&Lt—XK

O M ZERE, 5585081 EB = aNREIEABE N2V S —idE R 00NN AL
TEN TRERNA,2019,55(15):104-109.

124



VA SRR RIS ) A

KN E., SERERLAERERE. RERDAUEADTRE . RELH
SHNES L. SZRFEIHRRENEHEEHALBTHRESRE
%, BUBIFIREEHMERFMIRFEES, T XEEERE. AH
iRRHEREARTEEAR,

e

wEAE

it TopThing

A

wiERE - O

[55.34 & R AR EE RS E

BHRALZENAEERMN., MEN. ALTE. =itE. 5% I
MR FIREIESEAAZE, UAREEMAAZL, BEERIL. ¥
B, SN FR, REQARRESPRRRSEEM. FEHE,
KUESER "BEES. sEAE. RENA" ZBHRNESRKENE

IR, BEMREENNSZISEHEINATLTERKR, 2EE

skkEm. “BEES ABUBNRMESEX]. 2%HH5, 2014(6): 19-26.

125



— PR 115

5. MERKEKELIBER~ENIIEER, YJE2H. ERZLEILE
28 HISEHE. BEE R, BEAE. KRES, HREEERESDS
B, RENEHERYE, KIEGRRRBEIEL. k. BRULRKE
T, DEAFLILRARNEN, FEALNESEWES ISR, Hf
BETHRARUENEMBR. FEXE. SIEXE. U0 BEXE.
U EERE RN A%,

= | G— RS |
= TS BRGE | BHESHRY: |
g | ERAREE | SEFHSE | BRBELY | ESAREE | HOARRN
B meaRgm| ... | mmmay | EAxmER | XRRESR
[ THREE ]
Bols
fiE ARAIRE |
= ‘ A ‘ ‘ = ‘ ‘ b:ul ‘ ‘ Y| ‘ ‘ 2zE2) ‘ ‘ ERS5 HLSTE 1% ‘ ‘ 3P Es 8]
e | RIS ERBERSTTA |
= RRHE || RERIE
15 MESEZHTE | SRR EREARS LS |

FhEER 2R iR BRI

E5.35 BEEARERE

(=) #EmH

BS536@R T ETRARMREIEHNN AL, I A4KRAE. &5
BEEFH. BENA. BRERSEDT. SHMESE, 4, 288X
HEFEANER., REEHKRS, BENAEESEARSITHA . #EA
DT, BHEHEST. HFEITERNZNRHAE, BRERSHTEIE

126



AR B 1S

REEBXRR. ESMRAE. WEFEERIRMNE, SHMERIETAE
MEAME. HRBEAMES, TAMESHT AR ERE. B
RRBEE. EXRREMENA, BRAMBHEALE D FHFAF AE,
PRI R AR,

EFREERRY
=LAV

ST ERERS S

BRARSHHA A% BB
RS — HEABESHT

BRI HRE Wﬁgﬁﬁs

RS

B =S

E5.36 T ARAMAEENN AT EE

1. R1BHB S

ZFEHPDRAFRIRNAAARRGERE. Pul. XE=REIERK
R, RNITREGEIEEFEER. BiE2TRRIEEEXER B M5
—ME, ARSI BETREXEANTnERRATSRMNE, €
EHEXRNME, BTHRXERTD, BILATREENENHE, RARE
F2ERBENE, ERERXIIXIHNLRIEFATS, —TMRELH
RABR—TxBEIRNE S FA—EER, BETXHNgx, FIHEEE
BUEX FTAIL R A REETAHEEE Y, R AIgS/ )\ T EESeE, RITES
THERE, B537RRT —EFINREE >~ S TILR TN EGIE,

127



FerY MR r » >
A S I Y AS S D
ARV BB L wat L ~
@ Q o} & @ L= R & &
eape  manw - siaunRe  amean AMXEZE  memm  mWEe sawa  AREEE ansEs  miw
L DS cmsemal o« 4 AR
x ; gL —F - e
N\ oﬂ o Kb
| B e Qranm . g o et
averan o ..° ] = ARE: ME
\ LN - » v
= A ST ) @
stonrs \
BT aaati L) e g e S — &
-0 S L R~
3 T
ey b @-"9 - ID: 234557665
= s 2 | L X KEE
R PA3A2
B RS
BS: 25160 BAHEER ¢
||I||II|||||| || ||"“e
I II £EM: 2017-06-30

AMBN: 2018-08-21

i gl 2o 2018.08.21
16:3 m 1 uam

RESE: 1,000 SERXK: 4500

E5.37 B FaiREE = Mt TIC S S HTH R 61 E

2. XEMBIZIE D R

KEMEMTEBRHTAL B Y. BRASHRERNEIEHTER
M EEIEIZ T, B RARNEAIREE, MERATEEEIENXEKE
o EMEDSRLRET, IHFRHAAL T Y. HASXR, TETHIR
B RIEE L IZN RO KRN, FHIREARYSNEDLE, Tt
XEMEBNY Ko FE, i%%ﬁE%E%E%%§M%¢%%%Z@%
KR, BIMBEARPRRIBE LS. MIOBEREER.

3. $@%%A5%ﬁﬁﬁm
MIRENEEP NP ARKXREE. Bubdds. XEKEHES, X

WA IR RUOFEBARDT, SELHEITHRE. EFBXRNERI
H*ﬁ%%%ﬁﬁ%,‘ BRRAMEE L GEITE, REABHXRFE
EEY, AR XEERERIIONARKETRXRETNILETR,

128



AR B 1S

4, WX REESTRE
DR RREEESTEBRFHNOINROER. FES. BRIE. 57
1E. %m?\%¥%m\ﬁW%ﬁ&F RITKPERNR, BTURER
HMXREEST, BEEENTRETNRTYREIEXRME, Faf
Wiy R o X R W ZHTY X R R DT,
5. BkXREESHRE
ARKEEEMMEZEETHRANBEABMERETHN, Fi
RUEGEEEIEZERBIIAERK, BEXREMMNBSXELZE, 27
ﬁ@ﬁﬁ%ﬁ%%%ﬁ%§,ﬁﬁhﬁ@%@ﬁﬁ%ﬁ%%ﬁﬁlﬁ%
R, BXRLFEMEXAR. BEBEXEXFE, BEFTHRURXR. BX
M L& R FR %
6. HZXXREESIRE
HRXAXREEMTEEZETHRAERN, BHMEEENSHES
TN KERS B EEFT ﬁﬁ HAEX LI BZIERKXREL, Bid
FIRENE N R RRT. REXFTEURELSHREE, ST B
KT MNEEIEXRR, #ETEMﬂ%THMﬁ%%LMV&%?I
7. ARHZR BB KE
ARZE BRI ERABMARATL, WEARZEN “E
WRIEE” BB, LIHEEAR. FERARSNDETNNE, W
Amﬁi MEFEE, WY SARME
8. KENMEBEROIHERRE
%?EWE%%&!%@%,TX%i%%é ENMENTZ/E,
AWM B EFEEZNMESTEBRE, JUTMAXREDTEBER
, ERHEMELRE THBSEMERNNEHRE I,
9. HEXREEIZES TiRE
RFPBLALRMENZNLVSHFE, JETALMREEYE, EFY R

129



IS IR RIS A

BEZNRRENEZEOTINE, BESSARXREEZEST. XEA
RIEEN B ENEZ R AT, BIRARZEAEZRIT. WMHILFAREE
NI ICREKION LIRS X REEZE I To

+. BEX

B

BERVBIEITE RN EEL. EENENETME RIS GE
e A NE SRS, #ERY &~V ESEA R LRV BRI, sk
5%k, RER~FRLE. RUZSHEANRVITFSLKE, B,
REMARVDA TR FNMHNEE, FESZFIRFAERENOIU
Ko MEREBHRVERBARNZRIEN. T&+TH, RERM—NMEE
BRANBE, AERREARZERENPRIEEREFNENE R &
IREE X L EHMESMEEXEK, BEXANRVINREMETRE R
R. RUYFEARARFEXRESE, o, PEINEHATERRZF
& . IBM#fEH #Watson R WWR K &%,

(=) #aZ A

1o RSBk

ETEM. RUETEMNuE, TEUERFALIE. WFEE. HEH
FI18 X & X EE S HUR R B0 RV AB X448, DT “RIEY-HIS
BRAR-R=m-E5R" SEXEXRNFHLXREX ML, FARIEIRE
&, FH—TaRIVEIMIEFRFEERRARBEEXHRS,

(1) FRRER

RT\ELRIE, BETHREESRER-BMHXRNRIAIRET
EFRRAE—EZ. MmATXET, TUEALIZER AP OHEIRM

130



AR B 1S

B, WEZTREROLN. BF. TEEM. AR THERE,
B ATRXEEENET, FEEHESIESE S P OOAIREE, #
M ie i P LRI R, TG KM P OOIRREEE, R KR
AP B ERR,

SEAER

# Home / Q REXMIRA / = XHEN

RS vt
INEE
s
OCEDOEED ~ug
]
e Pt
Bt
MERNEREBHGE, BREERSNTTHENRAMES, BETER &
RS e

RAuER
R/ RIEW N/ B

PREE I ANE Common wheat, bread wheat R/ R=& /BB NE
NTeE ” IR
n BF W] Magnoliophyta a: R FHEMN Liliopsida

SRR
a: FAH Poales i FAFPoa SRR

(Y-S AISENER, EnX
L AR Triticum o um B, WYEBEARE
BEERER: L PR
= Rz

[E5.38 - F &R ELH RS 2w E?

(2) ERIEH

ETFTRIYFAIREIEZRTER SV A, TULAEHFAHEER
B, fARXERE, BRERRYXNEWFEIIRKRIAHERE, il
gAOE “HHA" (ANERHRBRFBFWE? ). “ELAH" (wTHB
REEEN? ). "BHA" (EXZ2EMZERAMNRY? ). "HAK
& (AT MARERME? ). "#BESHE (ZEZE T2 EKEL? ),
U REFIREE R G AR, HoAaimRrRR, &6 AEER. &R
FEA3E . BB AR DT BEARIR

@ https://cloud.tencent.com/developer/news/179360

131



N
N
— TPl B 11 1

\

| TEE o EERRER<

. ’
g iR %

J% By i
A a
] / \ BT 2

T I i a
3

Br ROEEER

ZOMN

Bl

[ RllshE | ETEEERS 5 LSk E
| smRE > ERkhE *5E o
A
\/
mE
i

E15.39 s R E IR A E R E©

2. FAiES

AN s & e AR B . D EEEE . BUREIEE . bR
BEARE .. THEEE. BEATERESEIRAZL, TN X,
WV EL AELLH L EEHFTaTRA DT, MAREAEKMAIE
. R~ Vi, 2F NN~V RRIVKTIGE, AL~
VERIEXAEKSES, BRESVHEEHR. £FRENES. 8%
T, MHMES, A, RIREENIRARTENRAEE, JRIRE
R, EIBY RS R IEE. SLMBURE. MHER. FitEuEEHTX
BRAG—, AEBZHRFRERIZEIE, DEERS WA, %5~ AKX
B 254 B % SSAR KBRS A E 20 5 40w o

0 E0E. EFIREENRVINIRRS REHRIDL RER L KE,2018.

132



TR AL B 1S

[&5.40 FER 7=l SLR X BR B E

3. K- miEs

B R~ REIREEME SR, BAESMESRAEES,
HiIREE P RREHFEANARSTRITEESTTHORREN, =RAAFK
RUESEMR L2 M, P, NinEFBEEHRN “HRER" T,
HEHIFRAFIRENEF & A P B HSKE, T HEE SRR R
HE, HETIREE. BRIE. RaoldE, ABEFRHEESHKRY
KW,

+—. MK

(=) B=T

il
0y

HZMEEMARBREROBEKMNN A, HXMEH P RMUGEE

BRI R, 8RR, ik, & REFERS VAREENEHR]. PERY RS XA,
2017, 38(11): 40-45

133



IS IR RIS A

BoERE, SRATESNGE. MIFERES, B, #IOIN
AR T —KKEAEENAPXREN, BBEHCXMEFHAPRELRR
BRI, RIEZEEIMNEFHNEEEEMEINIRENE, #HHEURZTE.
PMZEEIE. Web, XM, WRSIBEREHR, RACIHEETEE
. EXUEN T EERENAFTIES, RN, RNEIRENEREYE 2
Y AEHREERR. HXPEEE. HXBABITERGHE, &S
XERGHIEXIERESN, OAPREEEE. BEERBER,

(=) AR

FRENE AL X MK A T At s Mak, - BEKM N BT DURA P
KA FPHIHREHFRENME (FRER, #H. KRR X 5% ) 1
B, HUEEEER. #H. BESEXARBLNAE, WHFHEXDM
. HRUEEER. BR. BHES,

1. HXER

HRERE—TA P TUBTHIESUEEABIRRRANE R,
HTERREFUTHR FEHXEN,; BEEHE, & "FsER"
MR PEEAH 0, TBABPIRBIERER, @BRNBPEY, F&ESME;
MRS, MEXNEBEE, RRERNAMASHEAEL, ETMREE
M RRRGE T RAHXRRNG RN, EREEESNER.

s EPHRFEZHNA. BEFGARL, BRIMURIBEEER

ERIASAR, INRBEZHA,

e BEBRRIEETNR . BETHMREENRRT MBI EXHE
Facebook&EHh AP FTENR R, BT EXNERNEFRRY
PUEA P AR KNEHEE AT, REJIBAHFENE Ao

o EBRRAMT TN HXEERRIUSHFAREHMT
ZNEMEAT RN, THPRTEECHEANE-—FmNE

134



AR B 1S

AT o
2. BIRE
ERNRRAE, TBYSRDERIFXEKS I HREEE, £68%E
=B BN RS A TR R AR KNS MREE R P IR FIT A EIE,
BRAPEXED. ME. RS, RESHFENEL, MEA. E. &5,
W=z ENAIRKEL, MAERE KRR RFAIREE, RN, B R
FEEBENAIR, TTRUEMNE RN AMEERSHERE, STUERAFN
BINEHBEREOEHEESNHRREN A,

ooooo #: 05
pieWWT% HLBNEGE! RELE | BEAHE B{RAGEERE, TRAGTUSE 28K

=

*ﬂ'hﬁmrﬂﬁﬁ‘l OFiRMS. BEIFE WS TRarE IS REN s _',jlill-ii"‘lhf. Lol IIR'_E:‘?-’FI'E_ 1]
RFTe TER!

A j K

ﬁﬁmmﬁ

+_§mﬁﬂ
INEEF (8#1)

El5.41 AR EEFE B RIR R R8s AR G1©

(1) HreRE

MIRENE T MM Z B EMZIER R, FEXRRR. BRRER.
RERRERZYSPNA, TAPRREEESHE, ETAIREESN
RRER, MUEAHEN, EEFZHM, . SAFPEXREET
BRXHEE & , BEEEITLUAEAAFNEREE 8" X "R
M . ARERNERANNE "REE" | "FEe" XHENREER
Eﬁ“%ﬁ%”ﬁﬁuimﬁﬁiﬁﬁwﬁm,ﬁk“%?ﬁ%m%mg

@ https://tech.meituan.com/2018/11/22/meituan—brain—nlp—01.html

135



RS R AR B 1S

B, BRIAAPHIRRAER, HFANTFE-—THENER, REETIR
EIEHREI B &R ONER, NIEMR “TATE" 9#EEFEEH,

wil SEEGE T n:34 @19 50%E ) ol HEEGE T 1:33 @ 10 50% W )4
Q; &,
< 3 <GE3D &
28 RiF A 28 fo EA
2BEHX 2WHR WHEHHF wi% 2HEHX WO WEH ik

yre, TSR £33/ JENE @
P S Coooo saak v7ZA DOOGE A%k YI0YA
E 798/ X ¥ T REAR 1.7kn i ey
)

[ 1885 2.\
KSR ZRRF(798... MED
4 D000 4075 ¥NYA

BEEERSRRT
4 MU D000 389% ¥oUA
08/ WS

A’f‘ *
: = iR, 17
g e
Bl os7 e
i =Hes@RgEELS.. @ e~
OO0 1446% VOUA Q

Damsgee(@rermis.. 0
it @ D000 2825% VI3/A

E5.42 ET&REE e R E R RE9

(2) HWBIREK

@ﬁﬂ%%%@ﬁﬁﬁﬁﬁf%ﬁ%ﬁ—%ﬁ%,ﬂuﬁﬁﬂﬁﬁf
AP THZRNES, SXEMERERENRPINETHALRE, A
ﬁﬂ%ﬁﬂ%%ﬁ%%i%%%%%%@x%Fﬁ?%%MMWW%ﬁ
. BENXLNZIRUOEEZNEELS #—F, BIMAPTEET
NBRE AT, TUBEZE R KRS IR RS B xR B aEMEE
7], RATRMIESHFIBERCEER,

@ https://tech.meituan.com/2018/11/22/meituan—brain—nlp—01.html

136



TR A 1S
+Z. HEE
(—) B=NE
FEE, DA DY NERMAKIE, BIZAREE. ALE
ﬁ‘é%f’ﬁﬁ?ﬁiﬁ%ﬁﬁ#f ’Ufgq—%ﬂb\, X—J-FLJ_EIEIE/]QE/—:‘Z\ /)IL %%I%E
HITHRNE, #EMEBVAEMEELESHE, ﬁﬁ%t%ﬁ\%T%L
URIHRDAHETREMRESHERENER UFWEEEAF, S2FET

MEFHFMANNAPNEREL, TOMNBMIRE

— N EHNERIRENE. 7E5E
—MUARAFPEXRAT L,

EEROAR, MERT

EHRIAEE, BEBIAMELE R
TEFL. AP

MYFER, UREEFHIR

AR, BIRAARRRIEX WL, FNEET UEH &I CHAIREE

( Product Graph ) ,
7% ( Concept Net )
un \ %Uﬁﬁ 9—1Z'S1//\7JJ

EEETUAPERNERD A8 O AIRE
o TERLT DM, B&. fEFG. TERME A%
SKARSEIEFNEX MR, BEXEK T fIAR. &

B BRTUAVEZSIRE LXK, BETELEINN=TH, NUAK

BARCTER T EXHEITR M

i

Hias

R

Lrigl >
ot 1T Sy

HEERE P f v

|' lI — BxE& ——- XK
M

= o
J Z — -~ T
= T an: ey
ﬁﬂﬂ F ﬂll
HERHE FREEER L 3

HHE

B
=
o
R W 2
ot
LRI E]
]

E5.43 FERA1IREE

;‘:
TEE
=

137



N
N
— TPl B 11 1

(=) ZREEAEERE

BEFERANHEEN D REKNEER M (HT12) dikitn
W—NhFE (JLTREE ) BREAEP, DUBERFP MY E
Ko HFRBHRR. HEELIELMBTTKENHY, EXEEENRA
FE-EREmMANER, fNEFRERS T8 NARRNAEL
£, MERREET, EEHE. RONBESHREERAF IERN,
ATITHXANRE, LERRR. #ERAEFHIANAFEX, A28
BEIREER B A HRE X RAME TN R, BEWES 477,

HaRE
SRR
Primitive
Concept
ERE e
Pure
Category
HU R AR
E-commerce Zmk
Concept Extensible
Category
W5
Shopping
Scenario
g | oo | oae [ oo | o | o2m Do

Category Time Object Function Event Space Style E¥m$ﬁ§

[E15.44 [ EE B2 B2 BRI A0 Bl 1R
EZBEINNEES, B —HEXTI9MXRER, FA=ZTAHK
THETSZEINAR, XEXREIE “is_related_to (X ) " . “isA
(Z&—Fh)"” . “has_instance ( BLFI) ” . “is_part_of ( &—&B5 ) "
%, HPNBERSVSEEARERNXRAZERM ST R R EHX
BRXFR: fla—ramizns “JLERER" INNAEGEREWE, X
REBREENETMUXR. il "SEE" 22— "RER

138



AR B 1S

. BEHTS -> BEHES/ 1% X -relatedTo->
r/relatedTo | #FH3% . ¥ Joz 20
BEF#E (2R /B8 s i
r/use £ F hEE ) o> B ST TR —use-> fEIE X
r/usedFor | #HF Eﬁﬁﬁ%'ﬁ: /25%‘?)*%,14\( ¥ 14 X -usedFor-> & k&
r/usedBy | % .. B BE -;%%*F%F&( = JLZALY) -usedBy-> JLE
. = . . JILE#H®TF
r/lSA = %EF Tfﬂ -> EEH —iSA—> JL%}EH I:|I:I|:I
wpariof | = oM mrEE > BFEE 338 “partOf-> 18
) N . PR = EH R
r/atLocation| fIF |[fFl->EFHS( =@ ) “atLocation-> Z= &
r/synonym | [ X1g ET -> 1417 H 17 -synonym-> H[7]

5.1 IAHEEXRFREEG] (#55)

(=) #EMH

1. BEERPHNA

BRI ANEEERENERFIRARRAOEM RN T KRES ST
R, ARmERSIBHNEEUTTRERT IO N, ML "EHKFE" X#
WERAF, EHRERSIEGTREERE "B XML EEE
EEHNER, MAFRREERRD "B TEA-PoBEHen—1
BM, 8—MKEN@EEFEENTX—EM, AmBRIZEE, Hi
MNAEE: 1) ARRERNUPHNANRREFEXNEILRNTR, B
MEFHAPEXR, XENFIANNEENBHHR, 2) #HTHRRE
REKIRR, B, SRPERRTHEERNARZE, BAKERTARXE
RPN R TITRENE G, JiRRx "PIONEE" , WTNER.

139



N
N
= SRR bR % 15

mEER @

PoMGRE A LREZR

BREM @
RIEBR A%

SETREnike HLEIER 207

ey oGk

HaRT champion#E#

a1k REFSERR

E5.45 FHEERRIE TR RART
2. EEHEEFERRINA
WAEEEEREGEHRFE T 2B, TEREFIETappt &
BIREWR” PREBM KRS, TAEEXTH@ESE, KIANE
EBPHERMEEEN— N EEARRNER, FEEFIRERREERLE
DERBHF, Flo HERE" , SRASFXNER, AR —
TE, BETHEBEMBENEER L. WREFER, BAKEITHPE
%, FEAER—INSMR, BhTEFPNEXR, HFRH-FITER
DU, SULBPRESRET L. Z—NEENNARELFED, NNE
EBHBEEHEEAFPHERNRE, XEW=2TEHHMNEE, 50—
MENSBONELFED, ERLEFPIANESRSSENEEFESD, T
BERTTA AR, LA EFthEIEENE o,

A

N

140



AR B 1S

HigKe

il

a e b e
P} Q HKE®BKEE
~F

28 HE X 0 HE  £F &

il

S RRDBEERES

o
]

HETRER ANRAH

— —
) FER HFEERITHR
NewBalance/NB 2205 BEBIMNRAMNEMN 0 85EE TRES
EEOKBRIREERT R BRERHNZIIERE AT
o - 27, 173613AB &
¥299 268 A3 ¥699 718 A 197 L L E? il R
F [
e ]
'!
L/
LT

NESEDRBIEFH FIFRATERAKRILRY
BEnTENNETREE FIFEMHEEIRNRR

v286 2482367, T ¥12

IR ARRRA ST
BERIR R4 TR IRID T —

BENTRIERITEHMIAFER, NBE. B, &%, EE. X
HEZPTEANETEROXRFTEENNT, RHETEUMNINZ KRG
HFINZ IR KR ZE, I RFFEE . EENR AEE ESFEBETREIE,
ZEZAARME, LERE— MRTESHESER, TRMERM X
TFTERMEHNNZENREE, SSRNEFOMREmET O, FE
EHEEELAEBNEME, RHER. SHNFEENXE T, 1t
4h, Eal@IRETISRRRE R E T2 IMNERTON, SR EHN
f&ﬁﬂ?&ﬁﬁﬁ,‘%\ BBETNAENMEEIE, AHERZTENEMMRETT
i, NEBEOREEBRHRITHZE, FRREERRE. I X%
EIIEER KA LN HIEN, MMREREMEISRE WES 477w,

141



N
N
— TPl B 11 1

spERE | i || P |

(it =R

Y

I
.
BEEXF

&5.47 EZKEX RS TE—RiRRE

(=) #aBmH

1. £KFEEGES

GDELT ( Global Database of Events, Languages, and Tone, 4 BT [H %
SEIRE ) (EAZAANREKRS, SEXERE T ARZEE @ 2K
B, BEMEHEESNIE, MEBIRES RN . RE. WLEH
HRMZEAGEE, BExXTHOEXKESEFTESHERIIRE, B
EEESESHREN S LTRSS, LU TEEBERELN TR
BRI, AEREEBEREERHAERXE, BINBEEEEHNEED
Tl REKZHE, SR T NERBEUSEHNEEMR. BRI, 2TERE
%o ¥ KRS, GDELTHN AT “Frils# BE4 TR T RIUN" &
ORRIUN" &

2. EKRZEERRES

142



AR B 1S

[E15.48 Palantir 24t $iE i#%E A\ S H ThBE SR E

Palantir RG{EAZ A RN ANRE, TUBEEEEEARGE, &
St . BB BIE. VBT, MITES KBRS TMAXRAMLE, ko
MERXARBENSHZENXEKRR, METENIFERE S, Palantirfy
BRUEA-R2ENHUERM ST XEKTE, BEAMRHRE &XEHEE
BRI R RFTREFREFKXIKRS];, MTRIMNNSHESFRRES,
NAEATH =T URRARZSITERE, @ AYIEE I REHE TR
R, WELBAIHE, EARRKOEIETACRRFITRERM S

+H. BEHEZE

(=) B=NE

B
TEHERZASTEAFRREN. M. BESHHETZOREN

143



IS IR RIS A

BOKREELR, NEERE. MR, AfRe. WHks. THLE
MERNETPRFRBEZERBY, S5, BHEELTHREETH LG,
HEREE T AE Y RFISE N MG, WHmtuEEr. 2K
M. BAMHREADSERENNHXE, FHRRK. HRFHR X8
. EERG. AHFRERSEREER MM AW —F KR
HREADIEIR,, R E TR 5 SR 3 N BUR R AIE 58 RS R 89
BIRBEHSERANINTR,

HhmRRESSREMEE. BHT. BYRS. AH%e HE
RS, EFFESAREBEINATFTER, REsHE. RO, 2
M. BRMEFEEM SR, BE EREHETROREN SRR EE
S EBHEANE IMFIRRMNERE, FREEN T EES%EE A EuENL
HEE NN GERGF b 00 1z M BUR A BIR TR, SRR SRR T X REEHE It
TSN ES, BN AEIRERFEIRTE TG BA AR T &M H
BB EREER, NHmHETEENEN o7, 5%, B, E3EF, K
i SCILAT LT BT, BIATHA . R,

144



AR B 1S

Hifigik

B=9T AR5
BERS

NSE

E5.40 B B2 SR E
(=) #EINVFH

1. WH AR & IR E G

WHAOKRBEHAE AT, —fBRAMELHEDR 2% A
AOERS, BEMBEZHABAODSENAY S AREABIERHTS
T, ERHENERTELAMMKRT, EENADRERE, Z2HmHit
KRtV RIESE N R B A ORE, BITFIRKE. A1RKRR. RIREFE
SHEAR, NBE. %, FUEEPCE LAREHA DK HB ALK
DREMRR, MBFHHADKEDIREEEE, #RREZmEEHA
O&FHNZOCRER, MEREHRH A OEWER, FXRREHAOR
PR THEER AR AT

145



N
N
— AP EREAL 1S

MEER

2, W BA FigEEn iR EiE

MESHmHmBAAREEMHERNELR, MNEEHTABREKE
Atity, FAMREERAZIBERE DA, HR. SIPERIRE. W
mHAK MR HER EBIRR. HKEHE. B, HERAES
KARXER, I ERXRZEHXEKNE, BREEAHLREIIREE, &8
HrEEEARTHBRARREER, HEAKERE BRILERE. A
PER. ABAHZE, FARAER EMRRERELE, FadlED
BAREBHNEAEESHAEEMALEBEN. HEHE. AE%
MABELR, NETHBABREKESTH L, RRWOEFE. LHIE
RIRNEDE, EHHRSTHH A RAK,

146



AR B 1S

BE5.51 3 i B2 1% M AN IR B i

3. WhEFAE NS

P PR LSRN RIANRAE—E NETTHEOR F AR XA & ¢4
T, BHHREFMETHESN, REBREHHOLFHRFIEEE S, FIRE
WA ETFIERR. RBRAXENETEFRRETEE. SN E
=, REUSSEE N LS B HT AL, s, FIRENE T RS AR
KRS EMA, RIEE TR X 27 ARk K AE R
WE, Foih. REHEDEHTEFLRNEZRR, KIEHLEIETNR
RHAF S EIE KN AR,

147



+H. Hf

BEl, EZIRA. WHIRA . BERIRSIERAEREXEREERH
ME, FIREEBES ERRANRENAETERE. SREE. 88
ETHEREHBEIF T —EHKEMR. a0, FREEEATERENAX
foq, STASEILAR PRIARSGS G R IR SRS NER, LT EREDS
RPHRBRS EE 6k, BEADSAEDSPEMNE REKFBHAIREG.
BEREAEARNERRTARKASERS. RENTNELFEIERMG,

148



L RS A ER Pk

—. HiiEHExpIBkE

PHERAREENEA MIREENEEREEERRT. GHEIE
(BESX%E SfFES) F5NEEIE. BEREHRREAFENILSH
KMREABMSI LI EMTABEERBW B CPRENEIE, SNEEIE
BT EERMER. FRHZHEELZMABOLE, KENAS,
BIERRLZHMEMEBIEREN G —. BEREE, SBERBIELEX.
R7 K. BIBEIXREK KR NBIHE O, BIELE XFX RN BHEEIRE
BRI T ERERS, XEREE N AR T AR A B2
PIRH T EXRMBEL,

1. ZIREHERIE X « BEAK

ZHEBERTETARNLSEFTRMNITRSE, TUBERERZ
G— W SEAREEIRET IR ASE, B, BX BEXFITCEE, X1
HEBEERKMEKBMAMERIR, XN TEIREEMS, B35 XER AL
. BeHEMHRARZBHME. —BMSIELKEXREE, Hil, S
BENSE MR IEXEARBEEIP R . HEGIZFEE . HEERAd K
H, x&XEENARMTEEXREIER, BFE AR ERMNEE-ABE
FHIE, BENRFLHERRTHRERATNNMERE, BHERFRAEN
B7%, BREREPFEREIL. THUKANBMXER, XLELAER
RELEREBAENGERZENXARE, FRELAREEIR. &
Ze, RTREMIRENEHEERER | RIHEEBE, R SEFE#ETRENR
ZRFO RS IR R A A0 1R

2. BEREKIEARAHS

RECGEFNIRENE N OFIRBPAE, FIREERM T XREZN TR

149



IS IR RIS A

B— DL ST R R M USSR ANIRA R, #E, A
MIRRRSSIE, BIERNXEKMEESTHH. TERREEIELEKEXERE
TEW. TENXE, AT, EXGENEASEP, ZREFVEEZ B0XEK
ISR, H—, HUREINXEKMEIEmRE R A/H, BRIERIA
KEMERARXXEZRZERARXE, ArOotEeLmEM, =, B
ERWREKMFE, EREXREMENERASRE, BERAIERKEHR
fth X R EAT th IR B,

=, BiEMExpIBkE

FIREERA RN EX MIVESRARN—RZFE5THE, BHIREE
Y EIIRAH AL, ZDIREE RANRIT ES R A KA T IR E T Z B S B,
BIFFARFRES TV AMOERR, ERFILENEA, MREEDEEA
TEREE R,

1. AERARFENEEH SR

MIREERGMARI, BE, e, TES, ST ERAEHN
8k, BRSSERAAINEEARBIRN TR TR FETRE B,

(1) ZAIRHHEN

MIRHIVEANRENEHRAME . HTRERRNERES, XTRE
BXNEBRURAEREEENE N, WANMIRTE (KfE. X&)
BEAREFEFERERENE . FTANEIEE LT, BEARE TRYE
MR, BHTHAKERES TEANTT RED ISR, RERFHEN
REE, ER . SRR ESMIER, M, EFTARREFK
EHAORIRHBHR DA T ELHER, BFARESNEZLFTE,

(2) ZRELE

MIRREX TAIREENERE ., XRRHREFEENE N, FBRERA
SAENFHIRARAMEPNXESER, BAEXHREIE TRAFMHN

150



PG IR A S 57

MR, EBHAET REREZME,

A, FBRIHME

MIERERTmS, BEARERERNAREE T RRNARL, iR

FEMNETFRU G A AR ETFRITO A%, BHFIOEREEMSE. 18

FERAEENZ FTHBFTRANES, Bit, JBEREMHNRIBMTEE
TEBREPHEXAEREAR, WIREHAXIES 50425 AXIER X
FIANIRZRH TR RE

B, ZEAKAIT

NILAENFMS, 5k, UL LRRFIRERNNLAELEE LS
FEXH, BRER— PR BESIERIDRETHNZ IR, .
MERZE REZME (FRSE) CREESZHBH LB TE—NLME, wfT
B AR BRI AIRE PN IEHI AR L AEERTER RN EIE, HX,
X AU RIR B AT I RS EIE S SR BN Bk L, ISR BE X
SHEGE STAREE N T KERE, A th T E X SLiR 78 S Ut HI B o

C. iRk

FEXE XA A F T LR EED SR, ERZEER

, MANXARBRBWA—DEF, EEE2—MIAH, SHEKXAHEX
%E’x]é’—ﬁiu\yn'J—'ﬁ%ﬁ?%ﬁ%Kﬁ RMXAMANETXEREERZIAL

FEBEHRULAENEE, BERALETD, RWLANXAKEEHEEX

ANFNGELE, XBEEELMINESLEMXER, MR A AR D
REFNEXE R,

D, H A

MERIRFIBI X BRI, HIEER . RN FEDNRARNRESNE
— I RBABEEERRE, EELENFRERBOLEREIRIZMH. &
s, BRPTUTNESHEERIBSEFES), TEALESBNERBX
R, MAB, BRIEMAZE ZIAT SRS NAESR, TE LA E

151



IS IR RIS A

REBBEN . BXARE. WNEHEES S M MEENHFERKESR, HE
HITHRH R,

(3) FMRIHE

DAENMIAEEENTIEFEAESRENFRAAETIGZES, X
BERFRRKORNERIER, A, AFEREEXERMRAAFD
EFATEREREIME, EibdED, RNEAIIBIRE, XWX E
FEINEERFTRT, HBISEAERMRNE S IREEEH A
R, MELKITHETHNTEE, KAENHEETHKIHEZ, Baiehs
— R MR AN SZITHRIBORR, EEAERSERTEKRE
NHEHANTE, Z—F0, AANIREESSI TR, TUBRKREBY
QAW FHENERTERK, EXTIHERTRENFRIREN S AR
R, BRBEEZRXGFEMT, VAT ANRGEENEERFERKH
8], JTTRHEFZIELN . AR RN ERKEEK,

2. BEikMRERIBk

(1) E&RizkeehE

BRIMEEMASET ( LR, xR, L£Hh2) = THEXMEX#
¥, EXATFERBAENEESE, SEFPETEXR. SELXENT THNF
ZREMBIEEN RNV FEE, RLEZNT RMEE. IEFPIANE. 4P
MASERAE LT IRN—RIIERE, B, BENEN=ENLRE,
SRS N EIEAR AR R, BIESsASHETEN. Eofftk, &
EBENBAENNSBURNRETRENEBIERE, BREIRESHIEX
BEINEDMREIENMESREN NI EENZ,

(2) Eixasit=

BENEBRMREERFNERNBATELIEFNXE, BER
MEFEZF THNELZGHNERETHENRBE, MIREIERFTEREE
BELIIEZ LN—RNA, EHEMREIENX RN EEER B TR LR

152



PG IR A S 57

B, BROBIEREE. AFEE. LEEHE. = F 5. BPIRNEEE
%, aMEEES, AARRRENETER BN EIRTEFEARERE
R, EEBEEBANEIRTRERE MRS EESF, BXRE
HIEOTIH. ZRFMEIRNE XM RAIR £ kBRI H T
5, WEEZEENEBRUTERFTE—PRS,

(3) EEZHN, RZHE—RITENERR

WHEL, FEEFIREREMRIN BT KR, S sREE
NEEERABAERMAEFRALRE, SXREEHERX M. s MR
FRSeMEE, MEFS. REFES. BAIES AESNEERY 7§
SNMNEER AR, W, EFAHRDLE, RBXMRPHE—FESTE
BRNTENIEFREB RN REIB RN R, BESKEE LT KRPEIEHN
K. R EEFTREFEER. BRANERNREEHIN AH=EE
HNFENESFR, WEEFEENEEFNTRNEZHITHE T
B, HMEREENTRUNBNAR—ITHRER, Bit, ¥AENE
EHTHE TN R EEN K —,

3. X EIE AT

URBREMEEEHAREREESTUEAMRATEEXRNAN, Borxt
REFITHPH— P EBZNEE. BEREEAMNIEN, RETBE
Mz REFIERERER, Loh, NERTRBMNEXR, STk, BN
THERE, EFRRNAET, NEXTBRBEMNEKRTRE, EFEARER
ETEN, MUBBRMENERERE, ME, X TEXTREENIE,
BRI ST RE -2, i, NEXTRBEMENER. EXFiRE
USRS vt 2w ML L

153



RS R AR B 1S

=. EmfiFIREREKRPE

. EAIRER SR
EMAIRESMEIREENETERE R, SIEHEETR.
Freebase. YAGO. X EMA K Zhishi.me. CN-Dbpedia. X-lore%, {EFEEE
AHRFIREEN S R A B EMENRELSTE, mEEAEEMEAREDN
eI EIHER -8, BX T % —. FERESZTFTER,
NIZ 0] X A B B AR B B0 BB AT AW, W0PIESLAIMTIRAE, B R
FUAE R B EUR XN ZE SN IR E A E, Sz p[RE? FE—1
A, NEEMEGEEMNTEEEHITHELR, Oz EREER, BERFEHR
FINARANTHHBARFIRE R, TREESWEHAREFER? XERMEZ

A FIREERR S T I B ()

2. EEMEAIRELEE

BRI EMAIREZEFAEBA GRS, RZEEREHNAIRE,
SREBRANRES S R EETEABXRAIR, Bz TV ARG
w, WEVHERESHETNE. sPANEE, REMELRTEN
FIRERE, FEFEIIRNT ENRE, NRGEMEEFNENET VA
WE, KN EERANRENNRENTE, ME, AEENEIIREY
B, 2WIhEIRRE0R ., S0IREE R0 R & L AR B IE AR 15
UE [B] @0,

3. ERHEIREREFAHIBEER

BRI AWM ERES T B BENOERIRE, BTFERATREN
ANREE, SBARENHESR AR, HmTA T HAESLE, 2m
TZRBIRO B AE, o, ZEIRERIRAA R FIZNAE A
5, TEREXEBNOLSE, TRTMRNEENLRE, EETREHTIZ
MHEES. ANFRA, SBOZAIRENEIEERT%EF, XERZEHE
F 0 GUSANREM B R,

154



VA SRR RIS ) A

3R (B RRER R 2 v B A R0 IR B A2 AT AR A, S I A0 IR B
HA9RE, f RS ARX R, FTEAE B RANRENEM CE R EE W
BEDRE, BAFMNMIRELEDS, BRAIREMERAREIERILRE
e EZ Bk,

M. FxIEMBXAPE

fEE WA RANREEN B KL, RS ERMU BAREF GBI
HMRAREIEMEILTTRE, REPRPRIEWEEXFES, BRERRIEY
BTH, S5/ VAXEXTRBERESMSchematd 2 2B IR EE R &
EHERIER SR LA FFEINRE, IS ARMEIIREE, HiEML
EXEE VSRR, BRTAREIERGET AT EENE AT
NP FARFTE, E/RZAERN B HLESRIREEF X TRNKES
ERTo WTFfEHEE. 0. aRWEIREENETBRTEFAERN
1ZE 2795738

1. RFMIREEEEGAHNEEK

M F Y AIRRIER AT XN AR EEREERBEMRE LS
F oy F AN B K~ R FHNRRE R AN ERSN A, BAILhrigE
MREEN SRS, I TSEMRREE G BARNRR, RATFETES
VIR, EE3FIHANTIRENMNE, BTEERNEHREREVTR
NEZ, FERFIREE2EGEPNEEERK, XXX T %0
IREEMENRBEN AR, th ARSI T BT ITENTT W HFES
MEHOIAIRRIE P FERRORNG, wffZETURFMRARE 4
AN B =R ANY NIEFEEEME.

2, B, IR, TREAIITEREFRA

fEEATEREFANAR, BRifr b XMoERERMBXAT &5 MR
B o Al 2 IR ARAELIE S 8 B WEIIREE, BN THRHE

155



RS R AR B 1S

FEHTURN, BTFEEEFTERNMNRAZEEMREFENV SRS T
AR, BESEEEER. TR QT R=FHTREANPENH AR
ki#tiT, BEERANRMNEER P T IAIRE, HFRXERIRBEITA
BTk, FETHFEREAE TR FXNMR#HTRE, REHYESAE
TRXN EE ML ROAIREIT RRES WS EIREN, 42 W
REMRFEIENTIERE, HEERANRESEESEIERE DR ESuth
BREBHIANIRNEKR, XEAVSNEETREERFHFPER, MTFiaE
EXTEN @S, WE—1TRAHEkENES,

3. EFxAMIZEEGE T R4S

REPIAEXRRANDEESEXR B, Wil Bx o e
REEMEBHSRENREIENXE, BREEATEERANLRE, Bk
1 % M EDE O] UM SRR h # B SEE, HMBESLRBINNHNXR, B2
BEXXTEFTEATINERBHTRERIRIERBSAINERGE,
AT RRIX I, fRIAPTA H AR I B S S HOME 5k F A Freebase & 411
WREEERVTHFNAIREEEET, BN TAZHEENE, RN
FEERRIEBEZ, B XRE B R E X UNFRENRE o X E
HITERMUMTESER, Wit EEERT EB R A XX AREEF R
DR AIRENE 2 RS E T RN — KP K.

4, BIESEANAMIZELEMETREGHRW

HFIESIBREMNENXR, EFBXALEH TN FER
INNER, NEBERIREERE, EXNE T ELFENTATANRE
BN LRI R L, B8 AEIRGE T Wiki. Freebase%, B2 H Tl
BEFNBEOIARFILENTFTHITEEE R, MEF LEREPXFE
XEEE "F-1B-E MBFEM, MEXE "E-EI8 , EXRiEXR
WA E T AESESEBAEBER, WTHNAEIESHEFEEHN
IR EEZEMEI TAED, DNRUNAMEEESIBERNINREEHED

156



VA SRR RIS ) A

RBEER.

5. FREE R EGAGFREIR

AMRFMIREE LG, WIETMREEMERFESLSHRNT
A2 FEEENTE, BRETEENEZNA, fINETEENRR
R4, KB-QASNANMEBFERZNALS S REEES AN KIS
Eo WETHEBEH—PoDUETFRIREEHMENANTESE, B B2 —
NEGERFRT, HEBEFEMRATRAFENEESHREMAREE
BANA, BRAMIREIESEGNRIR R,

F. BBFA, REMBEHEXHPE

MEBBHRINEMT S, FIREE A SR b BB E AT
MK, BRI, ¥ e, ERREASHHNBIN, SE5REE
FE. mFEE WFERG. RE. WERFRASHIREE BB EE
Oo fREEN R EEM, BATRIPEBIEAS. FEHIE. %750
MIRESH RS, FE. WERzENEIRE,

1. MRAAZRDYREZEXREE

MBS AR SMBEEIEE. BE=FEELSRGBEF BENS
RGNRENG OB BEIE. —MRKiE, ABLSARMBELLINEB. 5
=AERNRFIFEPER, RNEARNEENIFEONERERAZL T KS
B, ExANEGENERATHTEES BEREIERRIERER
MEH B, SMIESERERAMBEREARFENR, EE2BI/ERNT
BHITBENBZHNRGSE. PHEEIN. KSEN. mEEAEHFHND
TR B EIEE S MR MER, MNIFEEEER. FREERESN
o B ARG RBEEOGEIIREEFENEIEE, EEO0LASR
M. ZFRFLEMTELTEMBEREE, HX, SENA/ZEOR
DPEREERFER, A7EMBEEENHESH, X TXESS, FEMN

157



RS R AR B 1S

mE P ANREIEAE KRNI, FESNKS . BEORNNEIENR
2, ISR ENREPOREN~ 4,

2. BRREIER MR TG

RIBER (BIELLEENE (KRB ) ) EX1%, ERS
RS TEAE B AT, ERIFE BT, REN—TREXN L7 HNadEH

TIRIE, 2EPR. FTIRE, HRIGEREIE, AE, XEIRBIEHRENLE

BRREREEHITIE G, MEBLUEN —RFRAZ XS, BINEEE
FE. BUBN A RAB RN B REHET & Bt 7434, IR H A BUR B A0
FIRH DK, R, REARPBETHEENEE DS, Rtz
BEEFRIREE,

3. HIRREREITADW

AARE—REENSR. ABLYEZARBINF DA RGIEMLETE
/ﬁ;‘i‘:ﬁ//”l_%$ﬁ:' TN REMIB PR E/ RS, EAMEIEMESHS

=hBEEOENRREBERLYE, EREHETE, NEeiEEMz
iﬁ%ﬁﬂ%wﬁ, HERBEINRIBENN, BEERRZETAES. A8
E. BEMELZHER, FAit, ZEXHETHEEMNAPITASITIEE
FItHAERDAN, Ui AN 2R LeRE,

4, HRLEEHWIHREGE

MLZIH A HDRE, TUDAER. FP. BE=THEKR, Bk
HNEWE, SHFEEIFFMEY, EENERWE, EHTIEHWRN, 24
FITHIEBH LR EHNETHHFROSHEUEESHROETRH
BFER, MRS, R, $EEDLES IR, TEXBKST, LE
ENEHEREL, HENTHEEEENEER, FHRLeFRRRIITMRET
EHERE, RAEMWEBGENT, X HEXK2T. WHBEER. KT
WHEEFEHTE, HTREENEEEEY. BEURRZHRINEHITE
ZUWERG, HENLERGENERE B,

158



PG IR A S 57

5. MiREEH4IAREEE

MREEEARENEIERS, MZMNAE (0&XRRSI1E. WiE
R ) &R EORHRS SR, EIAME. kS, RMNFITAEYE
G—EH, WRRIAREEE HPFIHERE (Audit) £EICKA A
MEEEXRFSEONERTANRIETH, BETERENRETAEX
FORN, EMAIRAFIRE . BHRERIE. HHXAHFEANBERFIT,

6. RESEIENTRELE

MIREEMERATREEEN PR DRESAIRKE, B1ELAHER
MXAMPE, MEKLRERSOIMRIERIEOSERHTXBPIEARAE
®, XMEARRNRTE 7THREEATRENGTIR, A7 RIERESREN
B, FEERFX—REEK, TMUEENRSZ. FE. UBE. WEHE
ERPEINASNL2M, BIEIREFOEI SRR, METSFER
IERABIEN 22, MNEEMNIGEERHBUFSFNENINIREH, B
RWEEREIRBHIE. XANEHR, UREXTHSEIIREENR
=N

7. EfHkix

HENRO T2, DUEHEA T ONEIT SR ( Data-Centric
Audit and Protection,{& %8 “DCAP” ) 2 HGartnerfe i FIARE, ERIFHF
EHRASHZEM, BUTERALRENREEE, DCAPEEMLSZ
—ER R NATHFRIPNHEFELIEFRETZWET VS, SRR
PECVEBRERRF—S. MBANLZERGEEREFTRDBEE FNHNEER
BirtE R, Ao ESRwrt—Egm, HhaEiEnsRgils
LK. T APINEEE . HIENRIP%,

159



— | VA LR D S D

75~ R TAEAE X B9 Pk 6%

AIREEHE X EAR R FEOMIX T EEARIREIER RPN EZR
W, BAMNENMIEEHNZAEHNHRIE, EP2EMMREESE
XIHERREATPEF X EERRZREBE SARTEREZSEHR I E
FEZAZWEERHEINTFES, RABAIRESRIRNERE
B, MRZEAMRS=VEROBEMNE, i, EZERETEHIET 2k
Tetherless World Constellation® 53 iy Bl 22015 & 1% Fr 21 & 1IE FE B £01R
EREN RS, DUCMFIFEE KRR FA R EIE P W NES M B
BRI S, B, ZNTRERMEWRG. 1R, FHE—TIARMESE
Y2FIREE LA T W, BATMS, RIRERSHMIK IATERE XA
MFRSH R, mihTHE.

TXT

le—<impors:

ROFAXML
Knowledge
ige rt Graph Evaluation
Graph System
<

RDFIXMQ JSON \

Supporting Inconsistencies
Ontology Graph

PubMed
Journal

Atticles

ssssss

nnnnnnnnnnnnnnn

El6.1 £ E T $18 T ¥R B i R 42 E

1, FMRENENR 5 EFRIAT RS

FNREENSE SIE RN R AR E S A EIE. BRI RE. FE D)
fEEE, S REANMREIEMEITE PENRHFE. SRR, HIREME. &R
BEE. ARER. FRTEEZT T, Hd, MRFRSAREEIR TN

160



VA SRR RIS ) A

HIHERENOTERS, MRREXTRHNRETEEESN RN T
EEHTEL, RBECERSNHESFECERRN, BRHRIIRY
JRE, b5, 2019F £ EFNRAEE SEXITE XS HLHE [0 35 SR K S
RHEIEES . ADXEBE., BESRABNEG TR, 2R 232
EEEMBREZ N AEAS TIENTES,

2. FIREENR 5T AR K

FREE MR 531G AR D, BEPARIRRESRFEH T
FFE R, AR EENTERR, TEESHSEWREXEFPHOE
Ao XERITHETZREAHOARBRE P LAEKERIE ., FHX
BRI, KASH oM. E P XARSFIREER— SN #T 7
BT, #ZEPhilipp CimianoZ & K& ANRENEL L I B 1L H7EME
BN TEMES IR T RE, BHEFR,; HXNAIREPHR
EV{E O, MendesZH AZELDIFMEZEE A FIRE 7 — MR EITE G A
% (Sieve %) , XFAPRIEESVEHERR IEEXREH R,
o] A 2 fpid A M S R TR S Z T B ERIRNRERET D

3. MIREEMK 5IFMiRETH

YR RNREIEEAOER D, BRSNS EFEL T, BRORE
WA —EA T B MM FE R 5 &, fEEPhilipp Cimiano% & 5% 78 SCHk
ch X &0 B G X AL Bk M 8E E T DBpedia. Zhishi.me. Open CycZ5%1
BEMNEE. BEX, AWM. BESBLXHE TEM. ROCHLTE
M. BFRRESEAFET TR, E2ENREESEXITERSHR
HE TS S, N0 T Fl-Measuret8 54645, FAH 7 ERKMITE LR,
B EIstrE S B EEMRAREMIEE KEFFRIE, A IREIEY
BT h M TRt IR,

4, FREMRERIZIRE

FREMR BHREEEANFIREE TN EEZRM, S/REMNKEIESE

161



IS IR RIS A

AMEFFREFARERIEEX RGN LA, UEFTZHREE> &
BRI L, RIONFLERNAF M, DBpedia. Open Cyc. NELL%
& SN TR #4048 % T Zhishi.me. PKU-PIE. THUOCL. CN-DBpedia%EMR
FBREEENAIREEN L RED T EEXEER, S, TAC-KBP.
MUC. £EREIES5EXITEARXSE LB NS DS HEN 8
MIFEAEE . B, OpenKGEANFEFXERFERIES SFIRITEL L
ZREFMESHFFBEIREEI B B i th E A B2 REHEE, BEI
PIREZ M X NS FARIF LG, fEHIEDOENREEN
Tk, BFH—IHESRRE, MHEBEEFIREEHEX™R7E &N E
SEMERA, KR ORI BTEERKERWRA, Wk
A Bl B4 AR N U AR MR 2R &R thig 2 — KBk

5. MK A B R FF B E K AN B

HREE NI A A BE BN EIE R G HOANIREIEEEE AR R R
MHABXEN, W FE=ZFMHANMEMS, EESHERNEA REMM L,
T FELR SRR ERCN RS, TENEENF, mMENKXLE
=R A RBRERMINEB X R R, T REHEREEFAESHIEN
kL, BEl, BTFAIRERENFAEMNXKEMNXBAFESZ, mEREN
HA R RV BRFDNA R Z SN EM AT, HETT2BEMIR
EREMI b B RFA T K Z WIE B, KEFFREHF—TIRZFEEAR
RS

+. B K AP

AR ZBINAAR, AERE, KESNERHE, HXERs
BRER, AR Rl R EREBRODERG, — W
BENEXRLSHBUHANBLLRS, B MFOFUEXTAE
A5, IATESH O, WTMRESANNL AT, HEFY

162



VA SRR RIS ) A

BRATBAMDEF BRI RN S /. Er. TV S0ENE Pt
TRESE, BRAREIETMRESEFESPNTLELR, THxEM
REMEIINREENT EE5RE, BHEIEARELITRIE LM,

1. BERREERINAE, KAEBFEXREMW

HNFMATEmS, MMREERRETEBIAIRLR, ReHRIRE
AR RLIRNE, FAREREENBRNEKLERAELTRE, BT
FEESEVIEPBREBORAIE, XSBRIREENALEERERA
BEAE. HENUREATEERABRENWIAHBIR, SEIPRES
ETNA, —EREZWTEFPAOMEER, ), & FRIMHAFEIR
RigEEiES, TERERARRIRELHTREIB, HHEEFE
2P NT KRR ISR DB ATE, W ARARTEREDE 89
ZMEIWE ML, HmxS RN ERF M,

2. FREENE SN ARERERET 2R

FFPZRMRAEIED B MO TR E, EhNiREEHEKER
SEHRKRRAEHKTE, BET, REFI D LIABIHEMRAEETRE
UEENERNXEREERNRE, BIRECHNERRESEREE P
BR, —EREELRY TEROFREHT . ME, SErdlXHRE
B ERREHLEHEYARSER, AMNEIRTNFTERSZHA
TFMPUAZI T B MR, Ak, WEISCEFRAENERS IFFRE LR
RYBHEINHEFRXENABREYSEMAMRIIREERELE S
Rz B 89— RHk Ko

3. BURFKENZEZMARMAK

MIREEMEFTER LA RELIRNEM L, Rol#e iy &5
PAGERNEEERPE, mA, XEFETREETURE S H
HIERXESTREMENRA, FIONAREEIHSERAEE, A
PABRFHSHANNIAT XNEBAR (WRR. FAL BFE) R

163



RS R AR B 1S

(FEZLTA. ABRXRE) , REREEEREINNTHTE, DABRKRE
BEEBNONRY, WOELIEESRERRNE D ABKRPPREG TS, ¥
PRI BEIE P AL S ES HUERE, BEMREEF VI RRH—K
Mo

J\o ANFHRREIBR A

RIBBAAREFIBOSSERKESAHN (2RATEEAT R
) BR, ERAIENATN307, MO EREET R, 2HKEFE
EVFAIMBNSKREELN2HA, REAEFETIHNTATHER, A
i, MREERTVYHNEEREEEEN, RBRENH TR —E6/EHE
EFTEMIREE, FXAFHERE T E SRk

1. ALEEHEXAABERORK

(2017 P EATEREMRIDREEEMRIRE ) 5, BaiREA
TREMNATEFERA—DREOM, ATBRKTESTRRAI= VA
BREEEGHER, EEEERREZASAHI01TFALEREKKE
HEd, 5150 BB TREMX, REHNKRZLE— L, ME, BZE®
ZANIEESEGHTVYHNERAL, TNHFAIESEETVHANBE
B, ZNRENEMN AL TFRERHER, ZERANAESG T UGS, iz
BANFEATHNES, AAAREZFEEZRENZI0W ZHRIE
BEEh, EEAPHRFEALINESRE, NERHNMARIRZ M,

2. BPEARRXEFBAAROKX

FRENEH N AN E—EEX, MeSEEIRIRE. s1R2E.
FRFIR. AR . ANRRRS . FNREE. FhRE R, MIRREE—R
FER, BEZPEANENIRIFRNELE, LOBEEIRIG. &0
IRTRIP. NLPILRIh., AFAIRIPE, XfpihE TIENAATENEE
BARETBOSHEEAS = AL H TR RITFNE, Af, XFPAL

164



VA SRR RIS ) A

MEBFREK, E2FEMLEPRETE,

3. EFRETUIE=MHAAROKX

FIREEEERED, AADHRITRAISND TIESEHTEERR
BIERSIREETLE, ARBHTARNEENEENEE, XMI
EHTREENBHTYXRERS, FEFAARGER R T 7 5S
HI S ARASBOIBTRE 7 HRUER, WRDRE|XAHBRNIERE
BEABLVSUEHIRN T R RETEIEIROEN T, XNFRARML
SARBMRL TESNEKR, ME, STALZEsmAT BEEP TR
HAEEM AT, mEMTI BT R3E BN AR A T2 RS0
RANEREZREELERTER. T2EH, EMUERWVEERILSE
TR ZEMS, MR THRSTULEURANARIEXZEALS
BRI, TEBHETNAFANESEAT ERZ,

165






i AR EE bR IR SR
— . AREREARE IR

(—) EfRSESMRELIIR

1. W3C

W3C, £FRWorld Wide Web Consortium, X ZF B 4EMEXE, 2
%W+ ZHEFRREC AR, ﬂﬁﬁm?ﬁﬁﬂvﬁﬂiﬂ‘%ﬁﬂ)ﬁkléﬂ
mﬁMIh¢4Eﬁ*ﬁ&w@moW%ﬁ&%@mhim4$w%$,
FEFRERBURHABAMUNABRBHBERLBAME, NwebXBRAZ
ﬁﬁ}’EﬂaIT’Eo

FRIREREGUE, W3CHXIREL TEEEE P EIEXMAIRMHAR K
ZAME, Yl 5% XML, RDF. SPARQL. RDF Schema, OWLZ %%
A, AT —RINFMREIE P AR R R ABREAIE, WETIFR.
BX PANR IR AR R E 7 HIRK R FIREE . ANREE =04k
o TERIARRAE, W3CHEERH#RE 7TXML, RDF. RDFS. OWLIUI}
FEFATE, EPRDFRSIFRAEEFERDF Primer. RDF Test Cases. RDF
Concept. RDF Syntax, FEEfW3CEEZIZIASPARQL Requirements 5
SPARQL Languagetr/&f A6 ZF0#R(EE T RDFFE AR EE,

167



N
N
— AP EREAL 1S

User interface and applications

Ontologies: Rules:
Querying: OWL RIF/SWRL
SPARQL
Taxonomies: RDFS

Data interchange: RDF

Identifiers: URI Character Set: UNICODE

E7.1 MRRT KB R AR

2. ISO/IEC JTC 1
ISO/IEC JTC | ( BirfRA AR/ EFEIZRENE—HKERAZ
=) RERBATEBMNERIMVENEZERS, EETEATEROEHT
T ZFENIRECHEI TR, TEEPEATEREL. TENE®K
NI ZITE . REUEEATEREXBFIAGNE, T2017F 108 #tEFH AL
SLHIJTC 1/SC RATBENFAZ RS, £ ZEBESKEMARE(Foundational
standards). TT& 7774 ( Computational methods ) . ©J{Z ¥4 (Trustworthiness)
A3t = 5% (Societal concerns)Z5 75 1 T & E brFr AL T1E,
JTC 1/SC 42 ATERDPEAZERRTE2018F8H/23BARH 1 (itEFH
FEEATEERRGHRARSE ) TR, HERPTINREZE RS MR AIR
BEETE A S S . REE TN AT TR, BT EIRE

=
AS

168



PG IR A S 57

ERGAVEN T R EIELTREFENE, L, JTC 1/SC 42 7£2018
FTRZBRE T —TAIREEAXRE, WAV FRIIREEN
A, FaEg /N bR el v EEZER N ENRRES R A, FEA
IREEN R FEMIZEENE 7 RARRE I REERNIIREE TR,

3. IEEE

IEEEfREMMESIRESIE AR R EEERA. BE. EAMEEE
ZN0E . $EBEFRATRENTR R BIEEEVE DR RIROIVERSE
(FNREEZEH ) ( Framework of Knowledge Graph , WiH 485 P2807 )
F2019F3 208 EEFRAL T, FF2019F8F20 8 £21 H BFFIEEEANIR
R T1E4H (IEEE/C/ SAB/KKG_WG ) BEfRfEBsis, TEBFRAIRE
WA R AR PO BRARREEFFDPEELEAREFE, FE
REATIEERREIREEARP O EEFEFEENEEEEAS
BIRVENERERDHIBETIEREEFSHEB,

4, MUC

Y BIE 2% (Message Under-standing Conference, MUC), == B3
XEMIBL S EZHBMUC-6. MUC-TVENERAE, MUCERKMIFLEM LA
b BUE REATVE X &R G, BFELA. SEEM. SREXR. S
MR L BHABHLR,

5, NIST

ELEERIEF AR R ( National Institute of Standards and
Technology, NIST ) EERXEB LI, TEMBYIE. AYNIEFTEH
EfN AR, EMUC-72/E, MUCHXEERIFERARTREEALR
89 B 51 A B 4B (Automatic Content Extraction Evaluation, ACE)iE;M B,
ACEYEMER AR 1999FEFF I8 E K, 2000FE ER/S5N, Ho xR IRFIFEM
EFEX TRAFMNXRLFIER, ATHDEEEINEXKRZHI,
ACE-2008 8375 7T TARZEFIS N FRMSIAX R, M2004FTF48, EHHHE

169



IS IR RIS A

A ACEVEN ) = EE 55

o, EFREEELE ( International Telecommunications Union, ITU )
2016 F FF it T A T geAE RARE IR R o BRI R R AR EIEE X AR
HEA R ARSI,

(=) BRtrELIIRK

LEEEFARTRELFARZ RS (SAC/TC 28 ) HFTMISO/NEC JTC 1
THE, EATERNENIELTS TEZTEEPERNTRDL. KEUE.
FITESFH, STNEREEAR, TC28EMXERFIRENEI Y FAx%H
T (EREAREL F28H M ATEREAMSETRFSE) . (BEE
AT FE3NTHATTENEZST ) . (BEEAR XEHE RKE) =W
MEMERIRE, TEEX THIRTE, FIRKRR. FIRKE . KKEL
DENREERIR T W ARIE, 20196788, EBRIVELEEBZRSTIA
2019 _HERRESIEITIT ( BfrZEA[2019]1225 ) , EbBHPE
BT RATEMTRRERHEEN (EERAR ATEE MIREIEHRARESR)
R (TS 20192137-T-469 ) 3k4G3LU1, FHTC28)30, ttoh, F£—
MR SHBEIRKESRE 7TV N AR EN (A RMREEIRES B
BEH) o

. MREEEREE R

HERIREIERARRIRENTHRIVK, FERIRENEFRER RS
B FESGIREE R AR RN B OfREC TEFRE, ﬁﬁﬁ%ﬂ&*
EREREZSHFRAXIVELNIE, Y, B 2fRit0mEE, nEs
I MFROESRES], R RIITNAREENXEIE, RARBEIIREIER
AR S HRERE S .

170



LIPS e RIS

1. FIREEFRER R EH

MIRENEOER R EHEE A Bt | B HFEMRRE" .
"CRERA" O 'DFR/MARST . "EfTLNAT . FEH/RE F
AP, FERBIRVERRSHBONEANXR, WET2M7R,

e g o | mEam || wrEr || mess |
o 7
i u | wEms || BEAE || BexE || S
R 5 -
3 B mhexe || #8uW | #58
5 | mRmw AR MR E -
F FNif -
E || T | Bk
E#5 | | g : — e | | g
2o || | mRem A% SRR
B
PN [P— o[BI E | [IARR| MR
a =
% [ gum || wm | | aame || B | EOREE| [AURREHEE| MR
i

E7.2 fiREEREE R G E

BEATES, EMEMRESERBIEX. SE£M. HiE. S8,
MG EFRE, e T ANRELE R AR GE G+ 8% W AE R ARIEEH X
%, BRUTSEEM, FBEHT7TORERERALE. 8. NipESss
EHEKR, BEMEMIREARRENPOHMIBIRMEXZE, BT ESH
ERANREIE A NS HEH AR R

K EMREIOETEHTEE . TRRTFRAIRESEMIEHEID
FHEF, BEASFBMRGERTE., MREETERE . fRFHEE . AR
HIETHE, JUEHRIIAR. BiAATE, WEMETE. B REHEF
8%, MANREEMESN ARENEMSE. WERSE, BIERE. B

171



IS IR RIS A

M. BUEABEZRAIE,

KBEATVEEEEHXENRIAI . FIRKR, FIREE. JIREE .
MR, FIRITE. MR ER BRIES DBEEXATERARESH
EREF, BEAREEEGEAREMES, A EARFEEN BRERE,

Fa/REIEEEMTRMRE2MEERF, FEBFEMREEN
BEMNAFSFEE. Fd. FIRSEXNEIE, TN BFREM TR
RIETRERREMNENZ, MOARTVYHTRRERER, NHMIBPoOIRE
FATMAFE M T E STV HEFHIREIERARE, T8/ REIRESTE
FRERENZERE, MRKERSETSERRP. SHEPSRE
ERFRMTETE,

2. WREMRRIESR

WIEANREERAT S FREMER. SRSV NANYTIER
RAERFREBELS, SEMRAEERERREWE, MREEIOERRE
22407 3R

(1) EffiiiRs

ZEIVETEATH —MIRENEE XS, BRAIREEE LM
KO, BREASEX . SERME HIE. T8 WEiThE, #HY
FRENEARNEEXAIE, BSFRRIE A RIVKTRIVESETT T/E, 4
—HSEMEB R AR ARIBFIE X, EFREBABH —TRAEE,; RAH
RENRENEWEE X AR =V, FRIIREIESZRMETEN ST
£, BEE5MREETEARE R, FRABTIREMRE. MIRREEEN
FHRETINTE . BRI SE SR ZORAE ARSI TIE, $XTADIR
ERERA . TV EREARANTE, REEEEFE. BIEEREEER
A FRFAIZEREREFERERNZEE . AN hME NI R AR
BEIE AU D R B SK EARER S T,

172



PR R R AESR

IR EE

Hft

2
EEESS
[ EL]
7 i 1
HAKE§
]
85 I
HREE
8 5 K BT
B 34X 1)
8 3 T 4
B R
EEE3N
R EW
B
I CE]

og

] F
& L]

A
P
n
&
Elm
i
F

2
B 40 <
HEHH
REE

kS

pu -

#
iq
(|t
B

E
%

bl
8
=
i
%
#

o

&R

B&RE
Ry
EBRRE

REZH

HE X

H
2

BiERE

EERE-L Ll

& 7.3 fiREE iR RAELE

sl

i

hAdEfE )% 15

173



IS A IR AE

(2) #FERIZHEIRE

ZERREFEHNIREERERE. TRESHFEMERBHITH
e, FEXBREEMALTE, WEM=ETFE. EMAEIEFLE%, TA
KBFMRKRTR, FOIRERTA, MRFRFEE. JRBETA. &
BRMTAE, mFE. AEETEERAEEREENIERR, A
—ENAREM, MREMTE, 2REETA, MREET RS HTEN
FROE, ERBESTREMNEM. hEEEXK. EOME. MHeENKXERS
M 7%, ITEEDEREFTBARGRS,

(3) KRBRARIRAE

FRELE KR ATOE A TN MMEANREE L RE & &80 KRR T
MG —, SIEFRTKE. MRFKE. ARRE. RS . NRTEE.
ARATTE. FHIRE4ER BREBS A BERAXEFAREE, HEb, B8 F
ERBRESAERAN AR~V ERDATFRESHE, BRESHIES
AIRENERL S B X MIREN TEA M EEERMFAAMHIT. XADHIR
T~ WEDT. XEARBERETE A ABEREINT T ES,

(4) 7=/ RSiRAE

FR/BREIREBIEEBXHEER. BT, MIREE, WEEM. X
BEESEAMREEN BRG = einENRIREME., MRsED%
REIRE, SN RGE~RIVENTIE, TTARFE=DINEM. MHRERCE.
T, TIPS T mHETREN G,

(5) 4Tz AARAE

U R AXRFEE ER T ANREE A &7 ErsE IR A EIIR AR S5 £
EHEBIEEXIE, HPEESMERELFE~4ENTBRIREE,
BREETR. BEET. BRflE. TEHE. TEHS. FEEA.
BEVB. TRRE. TRBN. TNt TERY. HRWE HE
SN,

174



PG IR A S 57

(6) T4/ REIRE

BH/ZetVEBRERERBNZERENE, RERERIEITMG.
wit%E, ReRESRIMELE. FERES%, REWIINENHRER
SR EMRERE. MIREEWERE. FETRARE. MIRKBR
B, MIRERRE, MRS R. BRI EBETEAR, 8%
. BRARF. FELXEeSRENMREXEMREEHEXRGIEREET
HEL, EREPTREEERR. L BNMESIRENDH

=. AREEFRELER

IRENE AR IR MR R HELEEZUEERITAE
FREENMMTMEANEBEEERE N, ATHESWEHERALVSZHEKR, &
M.ORERMMERR SE. I RME. YESXERNENIIREER
GRMRAERBFE-RINPELMTRE, BREBE.

SREEM IR AEL . TERARIR . F— A RRERE. B3ES
EARENEGEAIERIE, RIEBIEAET. T8, KHHBREIIREER
L

MIRENEEHEF RO . IREIENEIRFMEIEB T BT E X E
BN, FREN. BIBENUERBRRSIIE, AEARNBEH
FRENRAENEHE X REMARRORIREN. FIREHE SRR RES

FIREERSAVENL . ASESMEMNAIRAR TR FIRREELRA
B, RERFEBE A AUMRHMREETERER, LIUNIIREIEN
RHE,

FRERE N TER AL . ERDEBIIREE T RARNME. RA
EREUE RV SE L, sHREE T TIRE, EEIESHRIREE
BUELH. FFE. EFELSFTERET IS ARERN T REH
K, EAKREFMME, EBRIVFERTE,

175



RS R AR B 1S

MREERS 2. EAREEMEREEIRE P, RELER
E, BEPREHSRIPEESIEIRER. PEER. EF. B2, B
~ A%,

(—) ZMRELEFRAES EF K

1. AR EE MR E

AREERMENIDREENEMEEHNEAR. B, FRERRGET
BT RGMHANS EMSEE, SR EEE XA A 4 SCE 48
KRRV BAEMRT, FHREERMIENTIE BB THEHRNE. A
INEEREMIREA RS (W=REFLE. TREME ) FHHERNIRE
ERN RN, ANRESHNFALTR, BETEETVRBIFERKRN
BAVESRNRE, STEEZMMREEN A,

2. MILFRREEIERHE

MI960FERIZ RAVIRHIBX MM ENIRF R EA LR, FNRFKRSEIE
AR TRRASF RN EZEMCM, PHEANIIRRTEETESR
MFRFBSAZERNNNE, 47 RREXERERFIFE N LIEXEX
ZRRH TOWL, RDFE#ARZEIES, XLERTAEZHEWICKAL
AT ARE, WICHAXIRE TEEEE T EIBEX MANRBR AR A,
W# 5% #RDF. RDF Schema., OWLZRZFIFRAE, Haj KMARFIRTFAE.
FMRAtE. EXAXAZEERE. NZEERARIRKRSIMROE Ak, »—
FHBEEMREEN AR, BRES N RERENTIREE TR, 2
NEIEFEIES B Z BN ST DS —iREN TS, BENHRENS
BANMRRTRFE, A% —EENF RS HAEEENTE, EF#
IRENEB RN BFIA R,

3. HURFREAE

LRREZIARKOALER A EZFERELE, RNEEIESE

176



PG IR A S 57

AR E R NNRARE 7T EEER, RAZEOTEERRE=ERH
FTARMESREAAINR, ALFNATS, KRS REFEANKIES
FEHRE RO ANTEE, FHNIORREREESE, —7@m, ET/ R
FINEFRR A TRARROEEZSE, 5—H@H, OB ARTR
EG— BRI A ERE. IRERENA T RAAROEZIRI, BIIEXS
FIRFKEL . ARERE . ARRRAANAITESFMREEMEEER DT
FROELERR, & XX OAEEIRIMNE, HmE BRI ENEE IR
SIESENTE A,

4, W77 %S EEERER

X ANREEE X R AR IRVENE RN 5 AT IR E R, &
B F2ERT I Z B XA RNE XL, B THIEARERSEIH,
Flan82010FE Mk, #EEEEImageNet RIEM IRAIBLE R D, kB S
BSER MR B NEL TN EIRESE WA EER, HEJLIMEIRAIES
hESFESHERM, BOMERD TITEVNA R ARNZRFRFI TN
Fo AT 4 BT R0IR EIE S A A AR R 5 DURONIR 77 0% S G fe AR A &
WHERHE, FEBFMRARSIESL —FIRKE. 2HRRR. ARG E
FEDNRT EEM RN 77 % 51 b e iR A R o

(=) &IREEFRAEN TIEZIR

SEMRAEREEAFRIRNAESTUNLRNARK, BEATE
BE. ARBIESEINARELTELERALR, REMTMIREEIRELT
R

1. fnsE IR EE & S AR A

FIRENEE A BT W N EEAM I, NRMEE (—RK
AIERARAK) F0 "EERM+" Tt EFEEE N, AMREH
FERENERATROETE, RIAENBZIRETIIREE N BN IEER,

177



A S I Y AS S D

EWGRANMRAENE U E S AN S TIE, SFEIREESEER. A
IR ESREIE. MNREREEXEIERIISe . AR EE T SR G R
SB%,

2. EHMIAEEFRAEESTL R ARTE

BARIENFIEFTEMUN AL AR, BEHNES~ W, #HX,
G BANREE AR BRI AN AT, BWELSIREEER
P TIERM, BriREEMBRREITFGEERR, REEMRREEA
FRREERTVENLE SETRE, TRIVENATREI(f, 5—5H
|, MRFRENT=RRE. REENRERANTUVERNTEER, FRER
AEFEMTE . Wit T,

3. S 5MIRELERRRENLTE

PARENZ O MMAE SV, RIEEVRENREEHE X EriRE
fhitle, RESSERRES EIE, MRTHRERIFERE, A8
FAEERUAKFE, XFBEXENSERERFELTIE, EHFRIE
BEEANFERIREMARARS; AAORIREIER X ERIRELTES,
& E EENREE R AR AASHXERARANTRESIE, =
EFREIEN,

178



d\E ghiig e

—., BBRE

1. BREARERRE

FIREE X ERABIEINRAE. JNR%RR. FRERE. FhREE.
ANRBEE . AR E. MREgEE LN E, REBWERSZTREM
F, BIEREER S S, flw, FARIRRRFE, FRRZ. mEFK
B, BEES REEARSE T AR HMEUEES A R KRNOFR T 6, FEIR
RRAHE, FSERTZINMESE—. BOSEZENIRARR. /@15
= EHEENAIRRT. BEBREATZNIIRRRIELENARKNTHR
FE); EXANREM AT, ETRDFANIRETONGRTME. S REENME
AR FfiE. EFLOD ( Linked Open Data ) B9&11R77f% . Hyper Graph#
BE— B 5 AN F IETE AL A SRR B3R 5 1o

2. NRERREE

BRI, AMEBEIAIREIENNAHSELERER, HETEEXHER.
RERE (BIEETEERRNRIZRSG. ETEBXHRIZERS) .
SEALAT. SEEMRE FHAN BthATEME, MEBT ANNES
WA=, MANREEN B R RERKE, SEIEENBAIIREEN A
A STV ENREE N BILE, SR, By, A%, Efr. sA. 8
B, WITFIREE R RANREYRE AR N FAE S BRI
71, FWEME ATV MY B X E S R T AT, HEIR . SHBIAR R,

3. IREHERRE

fEZEISO/IEC JTC1/SC42. W3C. IEEE. £E{E BERARIRELFAZE
Ae. BR AT EEIREL BAASEARMRE AR SN E0IREE

179



RS R AR B 1S

PENRSOEEHS), (FNRENEHRARLEMN ) &2 AR EEE X ER.
EFRIRVERGEIII SR E TR, Rk, FIREGIEER IR CREIA
FRAERAWORIL, IR EERFINMRAEERARMEIE, BYRERK
INARE T KBS B LR RN AR EETRER R IF L BT I RIIR
SN BiE, RAERE. Bxtok. T ARENBIEIRE R D)
HEE.

=, XS REBEREXRER

1, RN EEFREN TR Z T 5 S5 EHHVLH

FRELTERIMREEFAS =V A RNEMFIGIIR, MENEINIRE
WAREL TERRFRSME, $RABRE, TEMBEER, FityE
EFENRIVELTZERLT, M "B, NAES]” AR, EFE
MAMNIRENE R AT N BEUR . FNRELEFRELTUIR, WRIFFHREE ™
ERERRBRE, BEFAEHBEF~VRRESLKREAG, FLLER
REVEARER., AHERANMMREREERR, BUESESTELR
PR, RRELG VAR, 2B S ARG F AR &S
ERR, B2, SE8aERIIREEIELTE, EEFREEN
FRoEL TERE,

2. JnsEENiR E i E s AR A A I AR A R SE

R, MRENEHRAEERE, THEL, TR k~RfoNy AR
HARZS, ERZVESITWEREGT BEEHHR, BifthEidRPRms
—RitERw S5 TENHE, BYFERSRIMRAEEELNSEK, R "2F
ffr. BREL" (RN, FERRE. SHEL. EEER RAEEE

BRIEA. EEXTLiE. ERtVSERREEIESR . BILIES
AR ESNAE, ERIESSD, BULAEERFT—RALEEH

180



VA SRR RIS ) A

FRERAEXETAREBRE R CES, RBATOER R SIRE, &
FESHATIENENEESN, RITE 2R EEAR AN AR,
BRRESFOEF S SRIEA . TN A SERESHKENHIERES
EfE

3. MREIREEIREFSEMNKTREMNESER

FRENEFREMN KRN AR FTESERZAMTHKE, BaufEse
FIREEFOER R S FEMHEMIE AR, BPNSe B AT EiE,
RANREEFEFT SN MEE TR, HERMRRESENTE N
HEE, BeWARTIERENRE, et Wk, TECNIRERE
MEMHANA RIS, SR IEN SR ELE R A=V & B B A HGEE WA
PNMENHWE=ZFRMMNERSTNEER, ERIXF1I2KCUVEN A E
REAREF S MR BA, REIREIEFE LTS MREN R ST AT
S, ERERFEMHENRSHBRENTE I LKE,

4, MRFIREEAXRES FERE

FMIREENMEBEAFLENRRENALFNZEME, AmiuEfE
NERERESHRANMERZAEVIZE T —ENMENIHE, T AHEKREF
EHNEREFREL—HEZE, NMREIREELAHRESFEEEE, BSFRE
WREARIE. RENRBEBEF L. WETERS . SEARSHZSSE
X, pofRE A R ATV ENREE ARSI EBE, RERIREE
AP, FRENE. TEFRXF. F=ZFRSTEENHERZRYLE, &
h& A ETMEEM AR IRIERIRSEEST, IR, @ /= VAR
SIS TR, NMREBRERMRAEIEAENSHIFTSREER, XL
MeEF A=W FHR,

5. BALENRE g = ELER

ABFHHERN IR E AR XYM E N ERR, RRAER LB,
e WERARRKF, BUMNBRSIS. tlAhE. FREE. AFE

181



RS R AR B 1S

FARN, SCRERENEQEICE = VR, B sREE~ YR, R
WRREKEF & WaEHZ NEHEBHNZYOXR, BESVEAREIFEL
BREKR, UHMXBEEARLR. EREATRERS . ZONBHELAE
=y ES AR EIERERARAE DIV AR, RAFIREE = %
DREFN, IFEFVERF S, #—HIRiNREE 2o AR~ W1
RAZREEE, BislOiTY ERAEIER LT SR RRELE
#h, ITERFB TR NEmENERZW AN~ oS5, #)
FIREERAR ELAE LR E LR,

=, BARFAREMAEKEN

1. ISR AR EEZ O X B AR5 R

REF AR BRI R R RO, UEEIZL, MEIE
g AR, UWRMERENMESNAASH, LHEERKEREA
BRI, FICEIREEEMRAFLEEE, ERRAFMIRKRE, 4R
For. FOIREE . AREES . IR . FRITE . MR HE ST 4L
SEAEER, ERABER. REMANEAER, BN, BidHERD
MUATAEL TR, UEARREHEN R ORARTRERE

BEARFRENEIE. HRIUBREXRMIABIRN D RO KBER
AAHENKSHIE A EUREES NAIRME A, REAHEIRIMEE
K, FREFTIEB. KRN, WebXAH ., ZARENZBRFHE S/
&, IRIAFIRISTURA K E ZAIRK B HIRR, RBIFNIRKRRESN,; B
RETFTARIEINRERE T NI TRELEMPL, 27T EEZ2Hadoop
LR EMNFEEFTUINHREE, HARETHEE. RENFR
EURAIIRI=ZZNENRBE L, HFRHAESEESMRAENFEILF
WS, DHRATIRMEEESN; HRAIBN IR AR A
B, AMABEEZOHE,; HRAVAEEFARIESIERERNEE, o

182



VA SRR RIS ) A

REREEE N EN S RNIEEEFTRAEHRAROEHEFHEX
Ry “BEEE WEEXAEAS,

2. MEMIREEAFRRAAR~RRERRSHE

MRERE SR EAS A VEE T REFAN ARE, mMEEMT —F
LR G5, AT, FHeVZBRTFRIPARGTERE WA 3T
AREREMZER RS T RER, TAERREAIEES VTR EE
MENEREEX, BAEBIREBEMIREEEALRETIYNRFROFIE
MEFISE, BIEFRMEIRE, #EEREZIIRES S IRIIREEL
FXedTmNBEREHET, HHREEFEZC L. HREH. a5
Bk EH e E R R

3. IniEE ARG EIREE AN TEEEIE

FF A 698 F AR EE AU AR NS & @ R ADR EER AE & 1T
VRSN A EEEMISN, 058 %1V ERIRIIREEISIE S NS
A EERE, o REANREIETE L T T AR A, i, B
IS ANR B E &1 NV TR B A5 Hh ST o] W B 0R 38 AR A0IR B S A A0
NEENTE, RANRESERATTEEXNNZE S, #HMLHEE
RESFmANREF, Be, BAMREEREEHS TEERF. E8
REESROANEN, BERBENREEERAESZ, MEFERIREEH
FHREHEE KA BFRB,

4, hnsEEIREE S EM A TR ERARWRE

BARBS AR, REZISHAEMBINIEEFN B FIREER
BEHEEEREX, A, TREETREZINFIRFE X HTEREN
SKRIRA, RETEFRENETARIEEENTREEZY, SRE
AIREREMZER N AN SIIRER S, o, VS ErmREEMETN
PR PNAECRREER, BERRERERABR, BRIINRE
MPAEFRIREIE B ERARBENEY . SRAHTRRERIOFRERFE

183



RS R AR B 1S

AMREEM X ST R R AES, UXEBEMREEEAEARE Z
GRS RSPV

5. ISR EEHE X A A

AR EIEFIE M A TR GEMIBAE XA RE, ERREIEEEN SR
THHFEREVSIIRNBARVESERNSS, Fla0MEEEMEE X
EX KRB TA LR BI M KR R TP BT 5 S P 78 SRR B S (A
BHMBE=TARIENEUEEE, B sh eI ME M AR PIRB AL E
kMBFHN=ThAIE. EERBREELAKNE 'l‘ilx}lﬁ%?é’\ﬂﬁﬂ%gfﬂﬁ
ISR FF B R LAREE . BEFIMERENESMIREE S HbFREEIR
BENXXESEAT, AFRRENASVERRIVESHENEEL
e He R IRRE

184









