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* Christopher D. Manning, Prabhakar Raghavan &
Hinrich Schiize, Introduction to Information
Retrieval, Cambridge University Press 2008
Electronic version (draft) can be downloaded from [ =«

- .. : ) & | S
http://www-csli.stanford.edu/~hinrich/information- & Eﬂﬁgéiﬁj
retrieval-book.html § L e
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R, 2019457 H .
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Internet 3.0:
Real time & Portable personal web

Internet 2.0:
Internet 1.0: Share & Two way web el
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* Web 3.0
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e 1948
C. N. Mooers{EEMITH IR+ 18~ & — kA
it 7 “Information Retrieval” X P ARIE

¢ 1960—70FEAR
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e 1986: Interneti K
e 1990’s
o FHMHE R T H: 19904 INE K
IR ZE 5 IR (McGIll)y K2 & IFTPH &R T A
Archie
o FH—Webf & 5| 2. 19944 3 [E CMUJF
7iEI’JLycos
« 1995: HyiHAE K74 & ] Yahoo
e 1998: HIHME K= LA H & B Google,
e JPageRankrfﬁi/\iﬁ
e 1998: FH:Ti& :I*jEé%UEI/ﬂR*jEé%UﬁE T o
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2000’s

« {5 EHEX
 Whizbang

* Fetch

* Burning Glass
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e 20004FE, HJE ML
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AOL - Global: 0%
Ask - Global 1%
Baidu: 2%

Bing: 5%

Yahoo - Global: 8%

Google - Global: 84%
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#F=iF: MetAppications
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StatCounter Global Stats
Top 5 Search Enginees in China on Aug 2016

Baidu
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|
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6.22% | ‘
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Google 2.81%
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e 16%  W2]DO.C f)m/J—;:Jr l )98 64 0%
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StatCounter Global Stats
Desktop, Mobile & Tablet Search Engine Market Share Worldwide on Jan 2017
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B statcounter

GlobalStats Press Releases FAQ About Feedback

Google bing Yahoo! Baidu YANDEX RU DuckDuckGo

92.86%  2.41% 1.82% 0.89% 0.09% 0.41%

Search Engine Market Share Worldwide - January 2019

N2 T 10 0

statcounter

GlobalStats Press Releases FAQ About Feedback

Baidu Shenma Sogou Haosou Google bing

714%  1536%  4.6% 379%  2.67%  1.97%

Search Engine Market Share in China - January 2019
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BRNEAHS

o FH P ER(User Need, UN): i FEZEFREH
= H

=/t

o JEREHLUL, UNRAGFETHPEIHELG, HEEE

IO RA IR, A 52016 iz 2 AH < i HT [,
A I WHR Y 3-8 (Topic)

o UNBAZERR RSB FRNE I (Query), 41 2016
Wiz 2, XFFE-—AUN, AFEANAIEBAER] LL
& H AN [E B Query, Ebin ok 3 R 0] R ox Rk
2016 Wiz 2= E, QueryfEIRAL T HFEHE N
HIE TN

S
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A (Document): TR IR R

o HTULENA, WAL RIER. . et
K SCRY, text retrieval / image retrieval / video
retrieval / speech retrieval / multimedia retrieval

o AT PR AT
« N HHEE A (Collection): FITH fopfa 2 B SRS K
EI’J’%::

. F% NRepository, Corpus, Dataset

HWRBORR THENR A S BORERE 32



» fH3%(Relevant). #H3%JE (Relevance). #H1LA
FE (Similarity)
o AHSREWRTH PRI FIW, A EES
o NI R P R ) BT AR R LR AIE — 2R
Rpf & [A]— FH P AEA R B . AR PR S i
P T AN R A ]
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« EX “FHRE” IR NAE:
ﬁﬁﬁ,. RS R, HP2E B H.
%ﬂ“fiﬁtpﬁﬁﬁ P s fHis, MR EOEERFEA
o EBFMRME: KRAGK SR FEEIZOARS
F P 45 B/ SR AE UL .
o RGEAEMRIHAFHEF IR . RS M EE SIS
L=<A] D) G A
- HPAE: WEHPMERERAIRN, & RgHHmH
PR SRR
o MHIMEBIN R P AR ENE.
o P A LRI H BT A ME LT 5
- WRGBERZRERMATINARFERHAZAE E LW
+ DLT?FH?%T HEA, 4R thaR IR o I R

BEHAML HR LA SHAR 2 34



HRBORH R TR SBORSERE 35



X LU, EERRFPMHERE S — R, WA
EEWQ. MRDMCHESC, RBEIARE —LE
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BEEZRE. L 1aHQ, MNIHESCHIIHE
o SR D '?QEI’H‘H?%TP}J HER (Ranking) .

o MR E REMHNSE, X—1Q, AN[F AR
;l‘ﬁ?%fTuttix, I3 T A [/ R Q B AH o< BE AME LY
3N

o MXREFMAEEUEZ, (LA NERER.
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s “HIREE”
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BEERRARARHIERHRL

1. Docl
2. Doc2
3. Doc3
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« FH P (User Interface): A FIRAR G ) ANLEE
o AT (Query)
o IR[AIHETJE 4 R SCH (Ranked Docs) 4 H ik
1T R AR Ak (Visualization)
o SCRFH T HEAT A S I W5 (Feedback)
- HPKIBIFIfESS: retrieval B3 browsing
o IRFIPAFIMER: pull (ad hoc) B(#E push (filtering)
* Pull: P ESIKEENR, £ MHXIEE
A Bt T &AW, Hﬁﬁﬂﬁfh%[i%'f
 Push: FE}%EXQEEVJ X %éﬁYETU@U
K s B B AT He A, #{WE 24BN 1)

HARHEILR S H P ﬂﬂiﬂ?)ﬁm ET%% tBﬁEH
H-=L%%
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o W ASK-HH (Text Operations): X 25 i) A1 S AN AT B T &b
AR
e HI 47 1H](Chinese Word Segmentation)
o A1 JF (Stemming)
« {5 iR YH 4% (Stop Word Removal)
« B #JAbFE (Query Operations): & U A AN 5 HO 2
Wik T — 2 A, 52 E 1\ P AN 3R N (Query
Representation)
- HMF R(Query Expansion): A R SR B U X
N BT R
o W EM(Query Reconstruction): H]H A HIAHI
ApE B & AT B EL
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. jCzli%\';gl(lndexmg) Xf 22 1 AR B 5 1) SOAR B3R AT
B — L A, BB AR BN E R R (Text
Representatlon) B A T2 5] Ti(Term) R K~

o e, BRITHE
o A BIHER AT

- #Z(Searching): M\ XCARHFAEHA S E MR T
=

+ HEFF(Ranking): XT48 % H ) SCRY 4 I8 b 07 SOk
A R T

* Logical View: {5l 2 & MECE XHEPIRZS, HEF K

] — B SR B R 5] T (index term) KR s — P&

WECE Y.
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BASICS OF SOCIAL
FOR COUNTERTER

4)

2]
- Manmoun Darkacsrd
Es5d Samd Ban Hhana s 1]

Abdelgheni Meoudl

B
Anmed Knalil ety Sene Al AL

[=] Manamed Haydar Tammar

=]
Mousir B Motasesdeg

B Flight AA #77 - Crashed into Pentagon

W Flight UA 293 - Crashed in Pennsyivania
W Flight UA 8176 - Crashed inte WTC South
W Othor Associates of Hjackors

Copyright © 2001, Vi Kretn

By Rebecca Garcia a Iz
Iread Bddin Rarakat Yackas Zaknnys Essabe
=} w B
Agus Budman Mo.h‘modldw Said Bahajl
It is well-known that extremist - \ "
. - Murafs Ahmrad al-Higawi - 3 {acarkes "‘W'“:‘
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- x - \ 1
Internet for its vast and immediat haehian, o o frstenn R ShN™

15
Ay ‘-
worldwide reach for recruitment. " W‘E.Me..m« " o\ farcah
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Nohand Al shehri*

Gabriel Weimann published
groundbreaking researchin his
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:G} AlphaGo
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Web #ZRE AR

> WWW & ERE, Web ST AR HE LIP=1000Tit. 1%
gARE R, wE A M. &8s & LL1000P 1,
i H BB 580

> Webmf LEME R . dES LTI TERrANTE B2
Y E, B VARSI, Bar s n e

IEAEIVEIE (O . WUE . RS

> Web (& B SRA RN T HREH ., R, dIERE
&.: Data mining

> g 5 BRI AR =B NI 2 A
Al gD 1 A AR 55
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World Wide Web&H4?2

* The world wide web (web) Is a network of information
resources. The web relies on three mechanisms to
make these resources readily available to the widest
possible audience:

« 1. A uniform naming scheme for locating resources on
the Web (e.g., URLS).

e 2. Protocols, for access to named resources over the
Web (e.g., HTTP).

3. Hypertext, for easy navigation among resources (e.g.,
HTML).
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Web B3 IR 70 115514 (45 7] 1))

A TN R
M T T HyperLink A 114
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m RIS A 5

— Google, Bing, Baidu, FJEEE, %, 360,

%EZ’J X R G| BT AT
EMALL AT AES, NE5EREMRINS

i K g Z o

— MSRAZ SRR FL L, 35T,

p=dii SN T
— FE] M,
}_LDD’ ﬁDBTE

H

el BT

Bing ik 74

FEL 1 1l 55 O 3 23 23 E &

B, HERE

o THI [R5 2

R R T
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H s ALK I TR A FBRH A 5]

« Google

« Apple

* Facebook

* Microsoft

* Yahoo!

o HPHFINAAIMEENFZ —2EEBRER.

s WO\ AT REAEMEREIL FERER, HAETIESE CHEIEE.
H #fGoogle. R FAELE IEEE L BE R s B pty, RAFE
Internet. T ZEIEEHIEIE

o FIBRAFRIE R IAER BN, — e o0 T AR 2R A% 0 BV

B

o NEIKUHEE, SFRITKER. BRZHRAREE NS,
NEEBE K.
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« AT WM AR B R 5%, HH AR 215

Google%s, HERMEANL, K NAEM, Googlel
HE 0 n] GE I AN IE Si% I sk 10 T TS R AT
— . twitter « TS SFSERE BALR

— Facebook &5 &t 2= [

2N EENSY vV E

— Flickr. Youtube &35 & 5 A0S B HIA 2R

— BRI A 2R
— L BUFIE 2 2K,

L5 T 8 B AR S B HY ) R

=R

#10 5 B AL A % 1 SR (B MV A AR

T 336 28 05 25 3 T 1A

1IN Vo PN A N 2 L B NN R IR L e S TV
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e HFiE: ﬂiwﬁmi—ﬁ%fé@iﬁj(bag of words) VL
I B

o RKMIEzE
— ML

— kAl

- Z IR

— B et

- B &

— H X1
C BEERIGAUHT, ARSI, AT
% (Task), fi S & U %(Solution).

}
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o JFREEBIEFRIEN A, 1B B 85
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o HETHIIH A RE
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Web search basics

Sponsored Links

G Appliance Expres
Discount Appliances (650) 756-3931
Same Day Cerified Installation

v cgappliance.com

San Francisco-Oakland-San Jose,
cA
Miele Vacuum Cleaners.

Miele Vacuums- Complete Selection
Free Shipping!

Miele Vacuum Cleaners

Miele-Free Air shipping!

All models. Helpful advice.
w.best-vacuum.com

Web Resuls 1 - 10 of about 7,310,000 for miele. (0.12 seconds)
Miele. Inc -- Anything else is a compromise
Althe heart of your home, Appliances by Miele. .. USA. to miele.com. Resideniial Appliances.
Vacuum Cleaners. Dishwashers. Cooking Appliances. Steam Oven. Coffee System
vwnmiele.com - 20k - Cached - Simiar pages
.
Miele
elcome to Miele, the home of the very best appliances and kichens in the world
o miele.co.uKi - 3 - Caghed - Simiar pages
e Miele - Deutscher Hersteller von ... [ Translate this
page |
\ Das Portal zum Thema Essen & Geniessen online unter www.zu-{isch.de. Miele weltweit
~ ein Leben lang. . Wahlen Sie die Miele Verlretung Ihves Landes.
. ‘v miele.del - 10k - Cached - Similar pages
~ Herzlich willkommen bei Miele Osterreich -  Transiate this page ]
Herzlch vilkommen bei Miele Osterreich W/enn Sie ncht automatisch
~ weitergeleitet werden, Kiicken Sie bitte hier! HAUSHALTSGERATE
‘&\em/— 3 Cached - Simiar pages

—y

—_—y
—~

Search

N

The Web

Indexes Ad indexes
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#EAN2000/5 %) IR KIS

m 2000’s

— BT MU EERE I HOR
« Google

— P TR HE P BOR
« PageRank
— T 3 AT R
o BT IR, N REUR 2
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IR FrRdll: HRIES HR

— H Bl A Fi B B A R SR
o JhHY X, Extractive Summarization
« 4 i =L Abstractive Summarization

— U SCAR K] AL B
- IR, 1R, S

- HRTR S R 28t

> U S REL IR, TR, BEEE T

> RF A PR AR T, ERBESEE,
PR B {3 !

> 5 E B fll%?ﬁ@k%ﬁ@tlj, R BHFILE,
B EIEE
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> HORTE & W R BT

\

b b

IR A N i
> T T RHr
> B T KV R
> e R ERIHSE5E |
> FoFo BRI SE5E
> S e BR fHSE 58

HWRBORR
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IR FTR2: BEARR
- Multimedia (2 BT REAR)

* Image
* Video
 Audio and music

. 511%!3’] ' x)ﬁwl,ﬁ?%'ﬁ AR R R ] PA S

Image -,
,l\
TR "i‘l’r s» X ,m

Oremal people  pool cars  formula  tracks clouds  mountumn ficld foals horses

% swimmers  waler wall sky water mare
Annotation
Automatic water — people cars  tracks  wall sky mountam field  horses

; swimmers  pool formula clouds  park foals  mare
Annotation
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IRFTREMS: EEBMEEA
« H ATIE A PR 5 EEXT Internet X 71 1) 78 35 K /N

BE100% )78 5, T B [H] [A) B AR S 1) &

2| B

— gl BEEE, CEMENUE. M. RS RS
55 TR, ...

&ﬁﬁ

T-50% . AR RTHEMN AT AIE FH G J1ERAN A
B

=ik
T B2 A2 AR R A B 31138 TR B 28 A5 38 [ 5
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(P E G F A &

EELI R R

Architecture

COhject Crawling

Classificatio

Product
Extractor

!

Paper Author Conference Location
Extractor Extractor Extractor Extractor

Paper Authaor Conference Location
Integration Integration Integration Integration

[

Web Objects

HWRBORR

Product
Integration

'______.___ﬂ___________.______I[___._______________._____ll____._______________._________]I_____________.__-

PopRank

Ohject Relevance

Object Community Mining

Object Categorization

ISR SEOR B 63
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IR Frikfid: #3722 -Mobile Search

- Google. B J¥. NEC. Tl#ks
Bt &G 7T FIR R &
St IR 7T
o FRULHIR} S HEOK A R
— W[ 7E /N B B R oR B P BRE R
g B, el AR /N B NAN T
SO NI AT AR R ?

- G EITIE SR R?

- RhEdEFH#ITRRE? HAF
ML SE 5 {515 2 A0 AR

RS, Kiftas !
LEEERESTAAR  WRRATHERE, ESE, A
PP, BIESNSERAR  SREESERIERIHE |




IR #FToRAL: XHSEEEBRRER

o THIH . TwitterZ: L (5 B &R

« Wordpress (15%¢). Yahoolanswers. /& %1i&
(B Ix)

e Flickr. YouTube(3L:Z=A14M)

* Facebook. A N(FEAZR%%)

« Wikipedia(7£ £& [ £} ia] #




o HErHAl

L

— s

— KEFL

— K2 40
LS

T

N

Bt A0 KR 4P 1 57

]

“H‘;QE

NG
CH: SR 28 F ) R UL

« MEHIRARZMTA, BLAU
A, & HErR k5T # 5

] 22 [A) ) 9R 22 X 2% Je A [X.

]

TH 5
CH AR K E

E2

[ 7+

H AU, A

A

 HUE L 1 A
Syt

[ 77

] ]

1 HEAL

1 2 49

KK E
=

R I 1B

LT RIS

/3

X KI5y

T 7 F

JERE, K

i A

THEAR A S BOR R 66
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AN A R 4Ot A ST B S A 57

o W_E NABEHIAES

o W EXIFEE . AR EHTER

. XX‘_JS)T&@%E/JE)?% LDEI’J*)“\ AR SR A7

o W _EXFEY). AW, SAFRYIE A s PR
§I’J e A4 ?

» {EB&(Spam)M 1T . & (Duplicate) ™ 7T & 7K %
(Water Army) ¥ T3 1) & 2
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TR HT-H P ER

ANT FINANCIAL

R R R AR EIR CENData gmgwéﬁﬁ

iT : XWR/EIRAY30 % EHEARIREH TRIEHR 3t e
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IRFTURE7: H3lh & (Question-Answer)

« X SUVFHTLLBERE S 52Ul %%EM%IH
ﬁ%lniﬁ’ﬁa B R IR [l D) & S B 4
MR BG M AE B w7 5
— WK S Ee b7
— WH B IX BRI K R B ARE?

- W EA=RY, CRTHWA, IEGZDHHA?

B RGR T RAR S 3
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IR-based QA

BT X B 15 T
fo + 1:: 2 i
B, ARE
FRRBIEXS
AT

fext REtrieval Conference (TREC)
Orhner
Poblicatiom Evakiations
P,

/

Community QA

K Hi TN E T
HA, (D& TAE
AR B T >%
AEIEN TN

KB-based QA

Knowledge
Base

YaHoO!
ANSWERS

F

.00. i M R NNl Mel [BE EY
Bai@® il == il
RRER | | nEdE |

RN - wRa
cRaRR SRR SETaOE
=%

Wo']ﬂfg‘amAlpha

tational
le 1QIN¢E

GOOGLE
KNOWLEDGE GRAPH




R ZRA B8 7] ZIBM Watson

e XZR(Watson): 20114, IBMIFAHSBRITENL
R EEEMRZETH (EBsdeopardy! ) F
EIEANBERE", &AL IERFKenFIBrad

-
YR¢ - B
& i |
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IRFTVEBS: AR KL
s -
. Wiki Bl

=

WIKIPEDIA

The Free Encyclopedia

. Freebase r~ Freebase

« DBpedia Eiif aw
-

- vago  YBBO
DA
. HEER Bai® &Eiil

3
gJa
0

. HAEF T 2aeR
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SREE >R 5 XA

s AR EEKEEXAR
- TRARARLE
- EIURFRKER

« EXTMUA=TAHRT
— (head, relation, tail):

« KERIREE
— WordNet; IEE= 4111
— Freebase: 524133

PELHLRRE SR



RN

. AR
. / i
.y
AR 4 : A%

-
AVBREY gy AOIREEE o

PELHLRRE SR



FNIR B B A

» B * ° N

IRENML SRS By REERI( 1TV ERRERIE
EEmesEt | 0 SESNRE 00 BEER0SE | REEEsLE
EMELER | mUEe |0 FER - EES

EEE B O ~¢ 0 0 =a

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

PFELHLR A R 2



Going Up Against a Deadly Disease
n 1=t
RFRI0l0
1.6 million ! ' '
| == | ¥ STt

11,630
: 23.720

HIR T R AR

e

ERAn wnam

(2 $95BILLION 40% nann

2EER snen

i

O 6% . fod-ofolo]

ST

Complete Ontology (knowledge) for
Lacking Nitrogen

SRR

Turn Massive Raw Data Into Business
Concepts

v v

AN S-ep:ennaq. : ‘ } : - | d .-, : ,,. : : fa,
o * g :- & » == - i > Tk v o n .:. " £
s g e = | e AL
= — : = = 5 N B

~y 74
v

THENUREE SRR
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2 548(18732.23—1929.1.19), £FFHS - 18945
» SRBBREDE AT LOSEE ISR » FLEX
BN s HRR, BREAZEHEE. S518FE.

HEEIEhE

R : REEO\FIREM. RELMETLARE . HREDHALAER. RER i BRBee
BXFRRAN

Wifl: 1929-01-19
FF: TR ER) THE BB
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20E6RISE . FH HIH: ABRET! (K8 WFEE: RE: REEN)LIHEEN s
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KITRF R~ F ] -Represent Learning

* Distributed Representation (Word Embeddings)
- SOERRTHRES. SE. B4R

Manifold of known classes n

New testimage
from unknown
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IRFTERAE: 1T AT EIFIRE

i

o XIS IS BINEE, T A A R

IR B AL 2 0] B B — %€ s 7 A [a) 4
B E=g/l
o WZEINE N B (G B EERIA

— HrEvEe . BBS. W=, HE. BE5HH(RSS).
. ESE

JFacebook. TwitterZs Il AR EH iG55
] Twitter. FacebookZs & LT A= sh W i) 40 At

S bob

T W\

B
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IRFT 10 HahXiE

o WIRMLEEN, £ Ml 5815 S RIS XS B R .

o WEFRIETER(Alan M. Turing)ZE19504E7E (Mind) & F K

& (Computing Machinery and Intelligence) ,

e Al

PEEE L 2 7 (“Can machines think?”) (¥, - B ik
Lo 55— i3k (Imitation Game)SRIGIE “HLEs” fETS
“EE”, MR 7 28R B R NE(Turing Test).

—~ @li‘?)ﬂ”ﬁmi’ A A 5 Ml (— DA —
SHLEH BTG T, 8 — 2o B () In)
PR P SE o HEAT 2GRl Ak
2L 30% R AN BE A € Hh ik 72 NIt 2 Al
&, aXeflasstiEd Fs, 90 ESR

NREHE.
RPN 2 N TR R ZER B, &
AN B A AR AE “J\I THEZALT
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@i’mtﬁ'ﬁyl‘Tbﬁ\I{':
wRmlE SR
6 C R 8ax.

% Fol, (il &) X A=3F
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!
- -RER7oE
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http://baike.baidu.com/view/2248911.htm
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IR K AR SR ST U B = i

Learning/Mining

ICML

NIPS, UAI

\

Statistics ACM SIGKDD

AAAlI

NLP

ACL

HLT

COLING, EMNLP, ANLP

*From Prof. Chengxiang Zhai

Applications
ISMB WWW
\ InfO. Science
RECOMB, PSB
ASIS
Info Retrieval JCDL
ACM SIGIR Databases
ACM CIKM = TREC ACM SIGMOD
VLDB, PODS, ICDE
SOSP
Software/systems
OSDI
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Lemur. Indri: @& &fIRIERMSCIGE S, CH+

« SMART: & IlEﬂﬁilﬁ,CﬁE

« Weka: #iEiIZIE TR, JavalgE

e Lucene: FFEEERTE, JavahRk A Z 4R, FESMES
REMEMERA

« Nutch: FFRIER, JavahR A&

« ElasticSearch: LuceneBI )l = 5|

 Sphinx: 3 ,J?L%IE C++

e Larbin:R&ETE, C++

* Firtex: 18R FEHR, C++, ITEAF LK

« B % : http://www.searchtools.com/tools/tools-

opensource.html
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