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- A40I0| Ho|
o HIE ZMS 0H SAMUIAM ZMO| & Dot H(Lexicon)=2 ZMHE QL AXl(positing)E O12| =0t
HE M Iz E A=501H 5= A
+  CollectionliQ 02| Ji4=It n0l2kd Ot Ml Collection OlA LEEFE 2| Ji4=It mOI2td] SHCHH,
Linear Search? &< O(N), Indexed Search? Z< O(log M)OICL. N >> M

=  1008tA Collectiondt &&= =X}

- IO 3| : 3GB, 3K/doc

o MOIH B FE e : 3901, { (Kwd, docid, tokenid) } 6.5 GB
- A0104-DocID UNIQ Ji4 : 180M (179,759,8357H) { (Kwd, docid) }
- MOI| UNIQ JH4 £ 700254, { (Kwd) } 151 MB

o YA BA AR : 80 min

o 3% AEAIZE : 60 min
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5 95 a ge

1 Pezze porridge hot, pease pornndge cold

2 Peaze porridge in the pot

3 Mine days old

4 Some like it hot, some hike 1t cold

5 Somea like 1t 1n the pot

6 Mine days old

SR FAE B CRERE 1 Fr8 By
celd 2 | 1.4 cold 2| —p| (L8004 B)
davs 2 4+—m| 36 days | 4—p| (223052
hot 40— 14 hot | 4—p| (L3
m I 4—p| 2.5 m L S
it I 4—| 43 it I 4| 5 TIET
ke I 4— 45 like 2] | 2852
nine | 4—m 3.6 nins ] 1| (LD
old I 4—| 36 old | —| (3053
pease 2 o peaze ] 1 | L4ED)
portidze I f— | L2 pomidze 2 1 |2 501
pot Il 4| 2.3 pot 2 4 (2;50(5;6)
SOme Il 4 | 43 soIme 2 4 4 1, 5305 1)
tha I 4— 2.3 the | 4| 20055
(@ 24 2uE AUsA gE 42 (b) 27 22e AU F$
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$ mktrie2 utf8.txt utf16.trie2
insert([CH2I101],[1]  <- [name])
insert([CtZ01],[6] <- [name]) ol 0
insert([IO|HZ],[11] <- [name])
insert([(BHA],[16]  <- [poi]) y
DATA LOAING DONE!! f
TRIE OPTIMIZE DONE! I
Y-ARRAY Count DONE!!
NODE NUMBERING DONE!

=
1A

NODE ADDRESSING DONE! String TRIE
Y-ARRAY GENERATION DONE!! R B sy Ynext = int
L 5

i =)
->[H0]0]->[=0ll6]1] XA Xnext = 1bit
>{ ## 1->[201[1|0] "
S[EHA16(0]
_S[IHOIIZ]110] TS

Character TIRE Nodes = 12 String Trie NODES =5

TOTAL NODES = 5, XNODES =4, YNODES =1, YADDRESS =1
FIRST NODE AT : 262144

DOWNLOAD TRIE DONE!
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= YHA BME A0HM B2 Jg)t FREEH], 0IREQ X0 T E {o 5 2112E0] ER

HM2Tt index? Node
struct Trie_Index {

unsigned char *db;
int size; .
unsigned long TRIE_FIRST_CHAR_ADDR[256]; A=l index node
% > S s 2 sy
struct y_array_str {
unsigned char code; ngL
unsigned int address;
2 [ o> u&_\—> ° l:lr|%
— |
TRIEE M0 MU0 XZ0tL, 0] MIYUS SM= HHSOIM Hit |, I:IIEl—.—__‘—b MILL
E Access)t sy = =
TRIEQ| L= E70ll binary searchE AlB010{ 22 Hetvta NI BN
SUHCE S8 HEA o
—> 11|i_‘—> %IL
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= E)Ed EAEE T BAOE
o FOTI ZH[Q oA  FI|AEX[Q 3|
«  ZMHZ Collection? 37| =
« MY HE HE : online update/insertion
e HIOIH gt €29 HANWE  : JHAH|u Site, Market placement

sl K- F4 RE
1 Peaze porridge hot, peasze pornidze cold
2 Peasze porridge in the pot
3 MNme days old
4 Some like it hot, some like it celd
5 Some like it in the pot
& Nime days old
oA =y o] =yl qHA = =y 4w =gl
cold 2 e 14 cold 2 —| C1: 8} 0(4: E)
daws 2 | 3 0 days 2 —4——| (3 2306;2)
hot 2 4| 1.4 heot 2| | (133044
m 2 o 2,5 m 2 | 253054
it 2 —p| 45 it 2 | 43 TR F)
lke 2 | 4, 5 Like 2 | 42,8005 2)
nine 2 | 3.6 nina 2] 4| (3 1205: 1)
ald I 44— 3.6 old 2| | €330 06: 3)
pease 2 o pease 2] 4| (121,402 1)
portidze 2 I — | 1.2 pomidge 21 - (1;: 2.5302: 2
pot 2 4 2.5 pot 21 - {2; 53 (5; 6)
AT 2 | 43 some 21 > 4: 1, 53 (5; 1)
the 2 | 2.5 the 2 1 | 255
(0 =3 Ae AQ9SA BE A (b) 27 |we AW Y2
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. oMol 10| IH
o EMOUIM MOIHE FZ0HH EMQ HOQH HIELE &I { (MM, EMHT, HIT) )

o X0 CHOWM AQIHZ HEOIH EMHT FE. { (MK =
(244§

=1 HA
. EUE (MO, BAE) )+ FAE {(TAE, (A4,
Term Doc # Freq
ambitious 2 1 Doc # Freq
be 2 1 Term N docs Tot Freqy 2 1
brutus 1 1 ambitious 1 1 y 2 1
brutus 2 1 be 1 1 1 1
capitol 1 1 brutus 2 2 2 1
caesar 1 1 . /" 1 1
capitol 1 1 /
caesar 2 2 > 1 1
did 1 1 c:_;lesar 2 3 2 2
enact 1 1 did 1 1 > 1 1
hath 2 1 enact 1 1 > 1 1
I 1 2 hath 1 1 > 2 1
i’ 1 1 I 1 2 > 1 2
it 2 1 i 1 1 1 1
julius 1 1 i < 2 1
juliu it 1 1 > 1 1
killed 1 2 julius 1 1 > 1 2
let 2 1 killed 1 2 > 2 1
me 1 1 »
let 1 1 1 1
noble 2 1 1 1 2 1
so 2 1 me <
the 1 1 noble 1 1 > 2 1
the 2 1 so 1 1 __L ; :
told 2 1 the 2 2 —p 2 1
you 2 1 told 1 1 —p 2 1
was 1 1 you 1 1 > 1 1
was 2 1 was 2 2 \: 2 1
with 2 1 with 1 1 I 2 1
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» RS 319 0 <XIigtE #=0l, 2 Jls U A2 M= JISd 8= I8 &

2hl= M2 2012 2ol
- DY L E o 2EE Tl T I -2 HE MY
- B+-Edl
- B ZEE HIES 0180t AED &0 B2 JIHELE 018
» A AN 201, O B2 ZAAIZE, B

= EZH0|

o JIYHEE HHHOD| KoK FIHE TR0 LSt OIX]
= Of&(Hashing)

o OHEte h(x)= I xE FUHE! HHH(Ml: 0FE m-1) LIS H+=2 ArSAIRICH

= Signature
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« EMYL0 O B2 ZEE 0t

=
=

2|20k ZARY RAfore
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. Signature file

ALK IHFY (signature file)

JH=A EH(inexact filter) 2210 JIEL:

A TH A0S, 22 FAOHK] B2 B2 EME H=EH HAHOHK Hlu S0l = 2M2 £E J
2011, RARZ Jtsd01 Q= S M0l THOHAM XEHIOEHI A0t EAE AR

Ml MO WS =AM HMOMX i, U9 LIS R (signature)A0HH 2F S0 &9

7-IAHO|-5 I:II-I:H

=8 dY(superimposed coding): AL THY a2

1% 28 (Signature 4d E)
FME U IIYEE JHE =dl™ EEOE L1, 2 FIKE0 LHOHME Ohe 242 AFE0H0d, FIH HI
EZ AdH “keyword sngnature £ MH0HH,
oz %EOH £0l= 2E “keyword signature”S ORUIH “block signature”S -5t
O, = keyword signature”= &€& Jliss(= m)2 HIEBH0| ‘1’2 Set= L.
2 AY9 0fiHl (F = 16, m = 3)
IIHE (20 AJUA (F=16 HIE)
HIOIEJ I 0] 2 0010 0100 0000 D001
AlAE 0000 1000 1000 0010
oI 0100 1000 0100 0000
=5 AJUH™d 0110 1100 1100 0011
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=4 22Xt
ofel JIREE ALE0tH 22 AIJUME M4 6.

9 I
- =M, 48t AIJUMS HEE =25 AJUME HIWL(AND HehotH 2 2AE 2 &

=
J
i
Z".'
=
o
1l0
=)

o O
o

\J

o A, =2 ENHE WMASHH, AMZ Z22=20 ZEetel IIRFAEE JHXILD U= S AHEHLCH

- ZHE A (Filtering Step): &0 AWM & SM UHEZ2 A, AIZIHKHE ALE0HH S AHD
80| =2 2 Z A(candidate documents)E - &tC}.

« =Xl EHH (Post Processing Step): & 0| Al HECZ M, oY T2 =Mt A HMZ FALS
NOIHEE BF/2 2 Zatot=AXl) A AStCH.

1) O A|JUX A 0000 1000 1000 0010
2) 2O AIOUAN 0000 1000 1000 0010
AND) EE AIJUAH 0110 1100 1100 0011
0000 1000 1000 0010
(= =9 AIJUAXN)
3) &7 2)2t B2 XHE UE06l= SMS0l WHOH “AIA 0]
HE ESEASK] Al
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4 EIAZ : Signature? Mg

= AIUN MHEO0| Mot 32
+  PCE0IM A8%= 5 722 DB
- M HO| BT R2 DB (B-E&| AHMAHL HIE XH)
- B M2t JHsP DB (HHE HILE 0HM...)

= AJUXN I ’gq"*

o MZE(full text) &M H M HE.
10~ 15%2 "JF R (% TS| QIHAT} 50~300%2 %7+ 320 HRSH Bl HIOHM Hlu™
2 el)

- ZIPHQI AIRIBHS DISVIDR A1 1A 2

HHL = o

« U+E DBOIME STt X0k
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= Definition
* anindex structure that is particular useful when the keys vary in length

+ two types of nodes
branch node : contains pointer only
element node : key data

blank A B C G o T w
NULL | NULL XX
L U A / H 0] U H
oriole wren
/ \ D\ S 1&
bluebird bunting gull
\ A \ U
cardinal chicadee godwit goshawk

[\

thrasher thrush
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A a2 TRIE : &0 2 AL

= X=Xt mapping Table + String Nodes + X link + Y link Set

. EM A
. N3t tableMM AE L C ZF4 214 A=A indexsk Node
o LEEMIDIHM LEO AEH I}
g AER>(Q] LX|0t= B2 0|S N2Xt index node
. IEO| AE B AE-I0| LX(OH B L
24O ™ binary searchZ A& LE 3| ¥
e
[+ u&_\—> ° ur%
— | |
Epm= o
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A HAY  ARIDIIONJHQ

HAZ0 EAT o

-
-
(1]

Ke]

A m A A A A A A NS A AN R ANaRa alaaa

Doc #
Term Doc # Freq Term N docs Tot Freqw 2
ambitious 2 1 ambitious 1 1 w 2
or : 1 e : 1 /: ,
brutus 1 1 brutus 2 2 2
brutus 2 1 . /—> 1
. capitol 1 1 /—>
capitol 1 1 > 1
caesar 1 1 c.aesar 2 3 2
caesar 2 2 did 1 1 > 1
did 1 1 enact 1 1 > 1
enact 1 1 hath 1 1 > 2
hath 2 1 I 1 2 > 1
I 1 2 ' i 1 1 > ;
i’ 1 1 it 1 1 > 1
it 2 1 julius 1 1 > 1
julius 1 1 killed 1 2 > 2
:"'t'ed ; i let 1 1 > 1
:le 1 1 me ! ! > 2
noble 2 1 noble 1 1 : 2
so 2 1 so 1 1 1
the 2 2 > 2
the 1 1 —p >
the 2 1 told 1 1 —p 2
told 2 1 you 1 1 > 1
you 2 1 was 2 2 \_: 2
was 1 1 with 1 1 > 2
was 2 1 4| |>
with 2 1

Gap-encoded,

Usually in memory on disk
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=
i mAE TAEIGIOI0] TN

= HAY M0 Vol 2

. BMHD c BMO 1RHT
o EMUIME KX : byte ¥IXI, EE Y, E& MY, phrase HY
o EMOIM LIEFL R : YIXIE HfAlote B2

- HAY Y| U
. A MHLE Koto] Q)| EEQJ ’SHI% A UL O (AAA) (AAA) (AAA)(AAA) (AAA)

: 01I)LH‘_|={14510 21, 33,55}
- AEO &% : computer2ts THO0Il LHOHM dociDs 283154, 283159, 283202 [HAIOKAM 107, 5,
43 2 YOI ZIX| A4St

i e .
e docDs [.. | 283042 (283043 | [283044 | [283043 |
| gaps B B L Hi
| [computer docIDs | 283047 283154 [283159[ (283202 ||

i o | | | Jw | s |

—

[ [arachnocentric |docIDs |252000 | 500100 | ] ]l L

L e mwemew |||
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i BAE TARO| X

EAZ9 F)IE EMTMGIM LEFE HO S JH+2 HOl HI=gY

[

o Ofl) 2N ThA
» 800,000 documents, 200 tokens per document, 6 characters per token and 100,000,000 postings

» Collection Size = 800,000 * 200 * 6 byte = 960MB
» Uncompressed Postings file = 100,000,000 * log2 800,000 / 8 bit = 250 MB

= AR RURP
EMHIE HAHOP| /0N O &2 bitS MEOILE 0t=A
0dl) 800,000 EM2| Z220 20bit HLt &2 %2 AISOHEE Ol A
 Doc IDE 2EXECE HE
« 0 Brutus: |1,3)7,70,250...

\1

1,2

4,63, 180 ... (d-gap)

= A = WHE
« Variable byte codes
« Gamma codes
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. EAHY : Fixed Length Compression

= Byte-aligned compression
* (position, Value)
¢ 32HIE =XH0il CHOKAL HIOIEQl /IXIE 2HIEZ HAIZ 4 ULL.

Value Uncompressed Bit String Value Uncompressed Bit String
{ | 09000000 00000000 0000000 100 000001
2 | oooooto 2 |00 000010
4. | 90000000 00000000 00000000 - 21 00 000100
§:3 | 20000000 00000000 00000000 63100111111
180 | Jpo90950 00000000 00000000 180 | 01 000000 10110100

160 bit 48 bit
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2+ Variable Length Compression : Gamma encoding

= Gamma codes for gap encoding

- length is Llog,Gin unary and uses | log,G +1 bits to specify the length of the binary
encoding of the offset

- offset=G — 2126l in binary encoded in Llog,G bits.

Value Uncompressed Bit String
1100 000001
2100 000010 48 bit
4100 000100
Value Uncompressed Bit String 6300 111111
.I 00000000 00000000 00000000 180 | 01 000000 10110100
00000001

2 00000000 00000000 00000000

00000010 Value | Compressed Bit String

4 | 00000000 00000000 00000000
00000100 110
00000000 00000000 00000000
63 | qor11111 21100 35 pit
180 | 00000000 00000000 00000000 >
10110100 41110 00

63111110 11111
180111111110 0110100
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3+ variable byte code

0|24 &L ( ex. gamma code) But...

OSE 8, 16, 32 bit H¥=E T2
» MR HE=Z 20t A &HZ= dHR0HCL
Aol TZHEA HEHA OHY.
» AMIME 2HES byte/word-aligned ZE0| K2

il LI =2 OF=RI00IA HIOIE Bt I &2 &2 ERI0IL.

Suggest use of variable byte code
HIO| & Ehe| 4k

Continuation Bit Value
+ Continuation Bit : High 1 bit -
¥ Value2| DX Byte - CB=0 T Compressed Bit
Ké-‘glu]eE BISE SHIIF ol S0 £ 5= Byte string
1100000001
Example
0<X <27, use 1 byte 2100000010
bbbbbbb
27 = X <202 yse 2 bytes
bbbbbbb Obbbbbbb 4100000100
202 < ¥ « 27+3 yse 3 bytes, and s0
on - 63 (00111111
bbbbbbb 1bbbbbbb Obbbbbbb
Used by many commertial/research system 180 (10110100
Fast Decoding 00000001
Best 25%, Worst 125% (32-Dbit Integer)

Inefficient for very small gap

Use 48 bit
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= Variable byte encoding2 gap0| &30| 2 22 d50| £X| %Lt

= Word-aligned compression
o OO A0 EHUE Integerat2 €2 Bits S22 F40[ =L
o HYOLMEIME HE2 posting listHlM It 2 Doc ID GapE JIEZ2=Z SiL

= Word-aligned compression Z#H=
+ Simple-9 : 4 selector bits + 28 data bits
* Relative-10 : 2 selector bits + 30 data bits
« Carryover-12 : Case of 7bit and 4bit in previous table
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PRI TE s o0,
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