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i {Z O JE I = AN AT 4 (TREC)

= 77U C(routing)

o« HPFKREE . WS XARTL . LTS EHRE
« fitid € (batch filtering)

o HPFREE . NG CARTR . TG T AHKE
 HIENTJE (adaptive filtering)

o HP TR NEGRCARIRD . AN A O




i 517

BT m) 2 (R B ) SO I JE R e
» HH KA

= 20004ETREC-9

o HIEN I JE PR 26.5%; HE4: 3.

o L PETIHER R 31.7%; HEH: 1.
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s HARIKEDSE BILI ARG A NE . A REIPEY
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i FHLEHECA (Inverted File)

n RG|(EHEC) T2 T K2 WA A A PRI
n PostingZ& 1] 5 A0 B (& FF AT ) 28 R koK
o BHER I T LA MG LB IS
s RO AR I 2
o PRI LR AR a1 R R s
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i W H 1 (Full Text Scanning)
o YRR %

s HEAE R P TR
o 77 B UL ACRTE B 2H & ok Ab AR R 4

This is a long article on HIT <_1 @
i article
hit o "~/ pattern

v\ 7 \matcher

HIT
Query: article AND HIT
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= TEJRAGSCAS 58 IS RAT S5

« B b, SORPREATE S A AT LAk 2 (B, A w5245 ] 1a
FStemming#1F)

<h1>HI1T</h1><p>.</p><p>..computer..</p> <_1 Ej

hit, doc#,
loc, etc. ﬁ
<p>*computer*</p>
h|t / \ pattern Ei@ “Computer” .‘:ny_l'j'f
\ 7 matcher CLHIT™ A dm @t i) A &
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i Brute Force®&yk
 HRE () po,...0,

s YA 5,5,...s, (@E n>>m)
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BRI ALY
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Brute Force®.7%(2)

= begin SEAEIA A] LA EE L 34
= /=1 Zib:j<n-m+1

s /=1 /

= While /< mand j< ndo
5% {

=% « iIf pi= 5/ thenbegin/:=/+1; j:=/+1 end
nxm = elsebeqgin/.=/-/+2;1:=1end
/4 « If /> mthen return “yes else return “no”
= end E‘zitﬁ
=8 =14 1 =9 HAaBE)

travel Information travel i1nformation

informing informing —
T =1 T =7 T =1



i Brute Forcef i:—1kfit
worst case |Best case|Between
text aaaaaaa | abcdefg |abababa
keyword aab xab abc
comparisons | (n-m+1)*m | n-m+1
15 5 11
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KMP(Knuth-Morris-Pratt) |

= Brute force®& 518

Position 12345678
TextString abdade fg
Pattern abdf
abdf <«—— Bruteforce: B3 —MFER

abdf«— RHOME: B3 =75
s TEATEAHIUANICEC I FL S, Brute force®& = s 7 —4r
s TR =AM E (a b d)EBULECID T, Bah—AMr A geded)“a”, A
He B M ‘b

A ESCA R ER VLB IR, IR CE SCAR AT T L8 T i



s F0 00 FAE — IR MU BC Rl 7 AR SR 15 1Y
v
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HEL

PEA 2 A ) 71+
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g o TEAENAF AR F— “a”
o IOAHIE “a” ANl REHHILAE RIS
Frep, e R] PAn A R 8 = AN 4%

P AR 2L (pattern) 7 B 7 R AT 43 Bt
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. X'XXX..
m%ﬁﬁﬁﬁﬁﬁ~4ﬁﬁ,%%///4hlnﬂ
LI e 2 abdf

Tk AR K %abd, HAs
MG E LA, B
BULHE T, A T AE ALk o

Tt FATREVSERL TSGR AU 20 Hrsk AT R i .
A (AR A7 B 12U BRI ) RS B 1AM
IR (AERRIAL B UL AR ) WA sh24 7 &
IR (FERC A B AVL R RN W% s34 &



KMPULAC S — 25491

S:babcbabcabcaabca SNSRI, AR LY
P:abcabcacab -—

abcabcacab  «—— 3PMFRERIAULHL,
{E CLA VLT I 38 73 (abe) e AT T4 7
BP AR S LA 45 5 ST AS LR (R A7 6 5%

abcabcacab <«—— mia=mRINE, ALK

abcabcacab «—— fHabcabcallltk; i HEKMES
Hi8 zabea; WP A B3N E,
I AN

abcabcacab




i KMP — — % J& ]

A B
1 ] j*+1
55 A B |Xx
A C D |y
1 i i+j i+j+1

s M UCHC AT ) A5 2 Hp ke H “BEAE AN B DT 1) 5 K TP T 28 R )i 45
o AR, BRATISEA=B, {EUCE S R 4B A=C, B=D;
o BEAEA, EAFDXFE, MALEi+H+14 T a5 VAT

o WRAERL [Lj]H A =R, W] L EEREE) 455
s AEE AR TS E 2 R L ULES, #li: aaaaaab
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vk — Shift

JLAC R, REBEhZ DA ALE

A s A

|
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N

It ] N TR B AR 2L
TR BHEH
(a 0 1
b 0 1
C 0] 2
@ 0 3
b 1 3
C 2 3
a 3 3
C 4 3
a 0 8
b 1 8
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i Boyer-Moore .y

s EFS DAISZE [, BMASELKMPEE

s Pkt T HEIA R P X UCAC AN BT BE A or R ) A
s KMPX| SO H R RS 457 #REAT DE E
s Sk, BMULEIR D24

s AR M7E 1 /v VL Bc K N\ 5

« A o, F WIS, SAERBE B, T4
zMMWmA%ﬁ$Eﬁ~ %ﬁ?%%%ﬁ%%TT
B RIDH LA T 1) ] CA PR 2 2 273 i m A
I8 - 7K A 05 25 U i




—- A, Shift

i BMZE.14:

m S: BANANA
m P: C

= S: BANANA

~

~

R

~

CREAM

. N(s,) FIM(p ) NUEREE, HNATEP

/

L AR m=5 M7,
A=5

C R@ M

A
: T EFIMAILHL, E (s,) 7Ep HIN;
BHPEZ A AT, A= 2

CREAM
CREAM

/




!L A, Shift#

o ﬁn%@ﬁﬁﬁﬁr‘ N p I HFA R KN g NS
RER UL g=26), A 177 E pxgit) A, shift:k

a: 73 - {C, R, E, A, M}

Fi:P=CREAM

Q|0 H| P |
S| ==

H|& [ |00
| H S |||
W |H S|
B W (DD | -S| o




BMET72: -- A, Shift

s PSS DA MSI R L T ERAHUL G, AH T ) 22 #2 3h—AAS UL
T, MR A, Shlftl

S:babcbadcabcaabca

Pabcabdacab

\

abcabdacab «——gryaA, B 4275

abcabdacab«— UG, BT

RN A, AR s— 12457

FIKMPARL, FATT0T LLANTE 22 VURC R 2D R =S S cabAE B i if T D48 1

Pk, P sh AN A4 1 0 vk UL )

BAMINAZFE BN, F AT T 228 BRI A URN S HR AH Y. IR SCAN G 5% A, =5
w A 402R cab AERBPESHIL, BAa7p?



i A, Shift 1528

If mismatch at pli]

len=m - |
find largest jsuch thatp[]..(j+len-1)]
=p[(+l) .. m]

shift[i] =i—j + 1
i

l

P:abcabdacab

T_

|



i A, FTA, RN EE

= GLEUN N AT R

S:babcbadcabcaabca
P abcabcacahb
abcabcacab A=7
abcabcacahb A, =5

o A= 7, FORICIE 7 o a4 A L
o WL TEE TREOREE, A, =5
o BAVEEREHELH A AT A, FEAERIE K Hshift




BMHALVA — 97 REH) A, Shift

N

. ?Méﬁﬁ%ﬁﬁﬁ P shiftHh g K R shiftR o e s 4% 80 11
V.

RN A, shift, KAEANITE, 35302 PR
SRS VT RC i fr

@oabcagn ae

Extended A;shift — g pcabcacab

input: caabca

keyword:

0O 9

ab
ab
ab

Q
OOO
QJO
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P A, Shiftdsy:

mismatch at p[il
len=3
| —=

abcabcacab

N

abcabcacab

If mismatch at p[i] and A, is used

len=m—i longest prefix in p[1..len]
. L that matches the suffix of
|fp[1.Jen]-p[H4."rn]thenzﬁlunchanged(/,MmMm+Lﬂﬂ

else find jsuch thatp[l..j]=p[m-j+1..m]
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i BM %3

L

o

s FVRAETT A shift & (A, AT A, shift):

« A,-shift 3F
« A,-shift 3F

n X T 5

\_1

= J

/

I

K R shift iy -

JLEC S

A, -shift

R TR AR AT
Ry A T 5

R PR

ik b



L Oy

— MERE

i BMZ¥%:

A) :l _E

n (R XEN

1 SR D, ReR S (B
o T B LB AT B L B N AN B A B

1T 22 B A

JLEE (KMPH,—FF)



g 5k

=t E'ﬁft

s IXH

SCHRHE

s U5
n] DUl

H ﬁﬂ7

7] Jz”.ﬁjt:l:

= A0, Ry

f

hlﬁ;ﬁlﬁ

1AM T — 1 ML SO R 5,

FIEA NPl

LOCHE A 1S IR /)M (1-3 characters),
IBrute force& 4

JFRIEK, KMPHEEE—ANEiE

I FER T ICASK U, BM 2 B



i FLAKMP

s BMIE S # B AN

JUFC R SUAS AT e iy 1 Ak I 5

o VDL AR 1T LA B BL A FOKMP 7 e, iE— 2548
RO (I RS 2 B B I b

HAKMP:
abaab
shift[]: 112 2 3

.abxyz . ..
abaab

abaab

-

« BERANTREEARLAR
o {EAULRCHIx=a b S 4CH N HKMP
o TR



— A5

Basic KMP:
abaab

shifg[]: 112 2 3

After 2 shifts, —

a=b, no change Y “~ After 3 shifts,
b=Db, add shift[2]
= shift=4
Improved KMP:

abaab
11324



ZALShiftsif] 514

= SR I S EH

Improved KMP:
abaaba

11 32 4 ? <«— Basic KMP:shift=3

H_/

/ abaaba
AN

= After 3 shifts, a=a, total shift = 6
= “mismatch” at p[3] adds shift[3] to
shift
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i Karp-Rabin&.:

= Karp-Rabin®i A4 H —~hash R £k AR O
TR A RE— DM RF I FR AT BG4

/“ textstrings == hash(s) == |IO

travel Information

informing — |

\ patternp == hash(p) == |



i Karp-Rabin&.:

= /152 MhashiR %, K m TR F 45 5 520y

N HEHL

&

s WRAO05..0.) % S Sissee Seapmq )s IBATATAILL

/LT

Eﬁ 1_5/71:02- Pm Kﬂﬁ%%ﬂ SiSk+1++ Sk+m-1 *HE

s WRAOPs...0,) = H(SSessee Sear 1) AT

WSS D1 Oy M S Sy g+ Spepeg. FETFAFRIZA L

e, AN PR UE A R UL B R A

S, (1K)

.
gt @b =2 e @@ s



Karp-Rabin%&.72: (2)

s HasheRZ0k m A5 00 LU AR AN i LU, (H 2 7R —
AN PUE R R
. %?rp%ﬂRabin@_iﬁ(ﬁﬁH ¥ h(x) = xmod g, g iEYKIR

o X MA TR S Sere Seoms W5
X =S b +5., b+ +S.,
Xer1 = (X = 507 Db + 5,
string = abcde hash(“abcd”) = (97*23 + 98*22 + 99*21 + 100*2°) % g = 1466 % q
ascii(a) =97 hash(“bcde™) = (98*23 + 99*22 + 100*21 +/101*2°) % q = 1481 % q
m=4 ascii(e)
hash(“bcde”) = [ (1466 - 97*23) *2 +101] % q
s AN RAC T hash (B A SCAS B hans {8 B ERVL AL, 1K A2 s )1
M, BRI AR O(mn) , JL AR I
o PN E IR ZE: O(m+n)
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FSA transition
table ~

m ab*c

—C

=  What about a (b|c|d) e
or a (blc|d)* e ?

s HEPRIEMZRE S HPREGHRE R, TR EHE R




i UNIX grep v %

= fgrep

o PURRECREDE A H, AT 2R LIKMP/BMALYE
= grep

o UUHCA PR A IR ER R 5

. . VL BCATAR] 455

= [a..c] ULHC a, b, 5k c
= egrep

o JURC5E & 1 IR N ER IR 5

= P+ pﬁfﬁﬁﬁ\%gﬁ\

= p? pH IO EL—IK

= plg p BF# g

() wilan: (p| o)+



i TR T S A 2

= WA
s WERSORAFREAEREARE [, SO il 2Ok SCAF AN TAT, FRIAT
QUL HC: B B AT e T I TR] T4

s (RIHESOE AN AL A

= WO IR A
s SOARHRUAE AT HHEZAT (Bl e AR5 1)

o BB A RIEESCH:, B UL ECA oA H:
oI5 N
- ?D%@UﬂFi@FK@%ﬁlﬁﬁﬁﬁ, il N B UL BC B A A TR 1)
AN
o {5 BAHERE: K S profiles (patterns/keywords) # FH 3¢ UG i 2> &
[P58 2 ) SCA (e.g., emails)



f UL

!L WM(Z I )




>
A
A

ALY+ B Y ixie ST
i LA AR - WM Y

19944F, Sun Wu 1 Udi Manber 32 H (b s (1) 2 B UL Be &0 vk
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