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2 Lucene 4

Apache Lucene s — itk fE Chigh-performance) ¥4 BEMI4> K% (full-featured text search engine) [¥14%
R EHELLE, 584 (entirely) {FH Java T & . ‘B & A (technology), i& &+ (suitable for) JL°F- (nearly)
AR —FP T EEA SRR (full-text search) RN AT, $55&E T (cross-platform) [ H .

Manual
Input

Present
Search
Results

Get Users’
Query

Application

Index
Documents

Lucene

2.1.1 SRARHME
Lucene JHif—2Lf B3 1 (simple APD $24t 758 KMIEFIE (powerful features):

¥ REMHEAERIRSIRE (Scalable, High-Performance Indexing)

v 20M/2r BREGALBERE ) (Pentium M 1.5GHz)

R RAM A7 K, A % 1MB heap

W% 4] (incremental indexing) [ 54k % 5] (batch indexing) (134 & — Ak
R /NG Croughly) #7251 SCA K /MK 20-30%

AN

PR R R MR B (Powerful, Accurate and Efficient Search Algorithms)
v SR (ranked searching) HEJJ, S5l 45 AR SR H A HT T
v IRZ 5K query Fli2E: phrase queries, wildcard queries, proximity queries, range queries %
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v
v
v
v
v

YA (fielded searching), WIkR@E. 1E#F . 1F %%

YREH IVE KR (date-range searching)

A LU AT = HE T (sorting by any field)

THLZARTIHIKZR (multiple-index searching) Ff4 )45 54E  (merged results)
FoVFHEHAIR R (update and searching) Jf: & #E4T (simultaneous)

B & Mk (Cross-Platform Solution)

v LA Open Source J =U#E{E I/ Apache License, i fR ] LAAE RIALFS ik F B 4245 Open Source
PP Lucene
v' 100%-pure Java (4l Java SZH)
v BRI T R TE T I S HURCAS I B AT R 5 S e A )
2.1.2 API #fk

Lucene API #¢73/% (divide into) 1 K JLFI3 (package)

org.apache.lucene.analysis

JE ST — A% 1) Analyser APL, I T-#4 text LA M —A™ java.io.Reader 4t it —~> TokenStream, R[I
4548 Tokens MIMZSZE2s (enumeration). —> TokenStream [¥J41/% (compose) F&illid#E—4
Tokenizer [ 455 RN TokenFilters A2 kfty. —2/biE g Analysers Sl e 4eqlt, s
StopAnalyzer FIFEJ-E7% (gramar-based) 4r#7H) StandardAnalyzer .

org.apache.lucene.document
FEPE—ANRT L) Document 28, —A™ document A HE—R A4 T (named) ¥ Fields (30,
AT AR LUESCA Cstrings) 7] L —A™ java.io.Reader [

org.apache.lucene.index
PEPEPIAS TR IR, — A2 IndexWriter AT TG 2R 5 1 HH05 N SC RS (document), 75—~ IndexReader
T Urm 25 b 2

org.apache.lucene.search

PR 457 (data structures) >k 5231 Crepresent) 7514 (queries): TermQuery FH T #.AM¥ i Cindividual

words), PhraseQuery f T-%ii%, BooleanQuery H T-i#id boolean J¢ & 414 (combinations) 7E—LfH]

queries. TMi#% 1) Searcher F T-4%74% queries At 45 Chits). IndexSearcher SZIN T 7 — AN gl
(single) T IndexReader ki .

org.apache.lucene.queryParser
{4 ] JavaCC S — QueryParser.

org.apache.lucene.store

SESCT — AN 2R T4l S B0 %48 (storing persistent data), EJl Directory ( H3%), —MHE %
(collection) 5 7 —4edw 44 T (K304 (named files), ‘&1L —/ IndexOutput K5 N, LI —4
IndexInput Ki2H. 4L T PS8, FSDirectory il —ANSCE R 48 H SR AEAE SO, TS —A
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RAMDirectory JUISEHR 14 SCAF 44 5 B A A7 I %ids 4549 (memory-resident data structures) .

7. org.apache.lucene.util
WET—/NBaAH (handy) BIEEZ5H, Q1 BitVector F1 PriorityQueue %% .

2.1.3 Hello World!

TN B R AR 2R AT 4 Lucene K EEAT 2 5 RV 2 AT JUNit RS 25 45 SR 77 1 A TTIUYI )«

// Store the index in memory:

Directory directory = new RAMDirectory();

// To store an index on disk, use this instead:

//Directory directory = FSDirectory.getDirectory("/tmp/testindex") ;

IndexWriter iwriter = new IndexWriter (directory, analyzer, true);

iwriter.setMaxFieldLength (25000) ;

Document doc = new Document () ;

String text = "This is the text to be indexed.";

doc.add (new Field("fieldname", text, Field.Store.YES,
Field.Index.TOKENIZED)) ;

iwriter.addDocument (doc) ;

iwriter.optimize () ;

iwriter.close () ;

// Now search the index:

IndexSearcher isearcher = new IndexSearcher (directory);

// Parse a simple query that searches for "text":
QueryParser parser = new QueryParser ("fieldname", analyzer);
Query query = parser.parse ("text");

Hits hits = isearcher.search(query);

assertEquals(l, hits.length());

// Iterate through the results:

for (int 1 = 0; i < hits.length(); i++) {
Document hitDoc = hits.doc (1) ;
assertEquals ("This is the text to be indexed.", hitDoc.get ("fieldname"));

}
isearcher.close();
directory.close();

o TAEH Lucene, — AN FHAR 775 24l JLAF R

1. A in—#&%1 Fields kA& —ftt Documents %14 .

2. BUEE—A IndexWriter X} %, Jf H i F &1 AddDocument() /772K %% il ik Documents.
3. I QueryParser.parse() b FE— Bt SCA (string) Sktiti—ANE i) (query) X4

4. @I IndexReader Xf G IH AN GAL N F'E 1 search() 7 .
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2.1.4 Lucene roadmap

10/8/2008
3/30/2000 ] 11/123/ éoo‘ll ; 5/26/2006 | ucene 2.4

0.01 first open source ucene 1.4.5 refease Lucene 2.0.0 released
[& o] | | | 9l [0 [0 b o

1/1/2001 1/1/2002 1/1/2003 1/1/2004 1/1/2005 1/1/2006 1/1/200

1/1/2000 A7z 0'Si0/29/2008

10/4/2000
Lucene 1.0

2/27/2006 2/17/2007 5/19/2007  1/24/2008
Lucene 1.9 final Lucene 2.1 Lucene 2.2 Lucene 2.3
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3 RIIMHEH

JTAER Lucene k&5 Eds, BRI E A — Al SCA (plain-text) tokens HIEdadi (stream),
Jfa g e G Document Xf %, HALE ) Fields jl bt A AKX LUK . — HARAEE 4728 Document X 4.,
PRet T LU AT IndexWriter 251%) addDocument(Document) /5 V2 kA& i3 X S5 %1 % 3] Lucene JE 5 ARG H. 4R MK
KB, Lucene B 5G40 HT (analyzer) XUE¥i RSN EE SRS, M (Lucene In Action)

MS Word
HTML PDF doc
Analysis
4-1 FIR wif]
¥ 5 Fhobs XSRS g ar
> %3 R

NG T PRI G EeR

3.1 ZRIIFB/AIBINAE

3.1.1 ARiBEX

Lucene " REASFIMES (fundamental concepts) 2 index. Document. Field 1 term.

® —4%R5| (index) {7 (contains) T —i%H (asequence of) kY (documents).

® M (document) &% He fields £

® —Mfield 2fi—iEH M4 T (anamed sequence of) [ terms 41 /.

® —Mterm & string (FRFH,

AR FF H (same string) {HJEZE P NANTRIY fields HH#iA Cconsidered) /& AN[AIfF) term. At (thus)
term #i ik 4 Crepresentas) — X[ “F4#FH: (a pair of strings), #5—> string B4 (naming) Jyi% field 14 %,
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55 A string U4 W ALS 75 1% field T ESCAS (text within the field).

3.1.2 fHHEETG| (inverted indexing)

5| (index) 174i# terms {140 13 (statistics about terms), 24 T 53T term {422 (term-based search)
2 5 = (more efficient) . Lucene 92 5143k (fall into) #%) 4 24K (known as) & 51 #12& (family of indexex)
MR HER 51 Cinverted index) . 3% & KA E AT BAFIZS (list), XF—AN term ki, BT A5 E 3RS (documents
that contain it). X5 HRCEHEI C(natural relationship) &4 5, ElH1 documents #1148 B (0,8 1) terms.

3.1.3 Fields Bufhk

7t Lucene ', fields 7] LAg: /7 it (stored), EIXFHELL Cin which case) T EATISCARIZE 74 (literally)
PL—FAE#HER 75 R CGin non-inverted manner )77 3F index . JIS S8 1 {51 ) fields(that are inverted % 4 Ccalled)
Be%5] (indexed). —A field W LL#R# A7 it (stored) Jf HAEZ5| C(indexed).

— field fSCAT] LU 20 4 (be tokenized into) terms LA #: 25| Cindexed), =3 field ) 3CAH] L
B A Cused literally as) —A™ term KR 5] (be indexed). KZ % fields #43f# (be tokenized), {HJE
AW Ho A ME—PE Ccertain identifier) (1) field >KiZ 7 #i% 5| (be indexed literally) &R HM, Wi url,

3.1.4 FWr (segments)

Lucene AR 511 LU ZA4NE & ) F 2R 51 (multiple sub-indexes ) 283 F K (segments ) 41 /3% (be composed of).
FF—> segment #BSE—ASE ALK& G] (fully independent index), ‘B AEMSHE /> B HBEITHE R (be searched
seperately). 5141~ 5 AT I Cevolve):

1. ERINAI SRS (newly added documents) SIS F T (segments ).

2. HIFCIELER I (merging existing segments).

KrR LA K Cinvolve) ZANE 4 (multiple) 1) segments, Jf H/BiEHZANE 4 (multiple) ) indexes.
B index ¥ EHN (potentially) 7 (composed of) —% (aset of) segments.

Document

opooo
pielelnls

BB
oottt

Kl 4-2 Hiik segment I
= L N Sy

Segment 1

Segment 2
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3.1.5 44" 5 (document numbers)

TEATE Cinternally), Lucene it —/M4% (%) Cinterger) SCRY4WS (document number) R A, o5 —
TR N B 25 [ () SR %R 524 0 (be numbered zero), FF—Fibti)J5 (subsequent) #¢7s N document k75—
ANEETT— 5% 5K 9% (a number one greater than the previous) .

g

BV RS e SCRI A4S (document’s number) R LAETX, FITLAE Lucene 2 4b Coutside of) f7fifixX

g 5 1 5 ZRF /N0 (caution should be taken). FE4iHbE Cin particular), 45 EW F¥H55L (following
situations) nJ LEI L

1.

TR AEREAS segment FF IR 4 5 A AN S LE FITAE I segment FRJEME—(1) Cunique), 75 RERS M FE (be
used in) —ANEEKM LRI (a larger context) HRTDAZIH S (converted). FRUEMIFA (standard
technique) J&#3%5—/> segment Z}fC Callocate) —ANJEHII{E (a range of values), &% segment
JirASE I ()4 5 15 - (the range of numbers) . k) 1K — e SCRY 45 A —A> segment #48  — A9 Jig
[FJ{E Can external value), % WAL ST 45 (base document number) #i#45 (is added). Ay
TH—ANY ERIME (external value) #5250 —/~ segment 45 5E 1 (specific value), i% segment K
YR AIAE T RS FEFR K (be indentified), Jf H.i% segment fZERME (base value) i/
(substracted). %41, WM 5 5 SCRY ) segments T fE2x 44 I (combined), FifLA%E—/> segment
/N EAE{E (base value) Ay 0, 25 A segment M2 5. 4555 — /> segment *H [¥15 3 f% SCH4 (document
three from the second segment) 45— A9 EHI{E N 8.

LT RY IR RSB, 264 5 %40 Cin the numbering) #47°/F (created) [AIFFEL (gaps). XLty
Ji Ceventually) 7EZ&5 [ & IfiEEER Cindex evolves through merging) K< ER (removed). 4
segments #% & )5 Cmerged), M BRI SCRS K25 8% 2% 5 (dropped), —ANRIEE A FE1# (freshly-merged )
segment [RIAEE 45 7419 Cinits numbering) AFATTAIBE R (gaps).

3.1.6 REI&HMR

5
1.
2.

AN WG] (segment index) & FE (maintains) 41 N 44 -

Fields Z#%: X% T (contains) 7RG AIHIN— 54 fields 1455 (the set of field names).
B field JME: S5 T, MRk, —NEM-EEIR X (attribute-value pairs) (175
(alist of ), JLr J@ 1t BTy field 144 % o 1X L8Rk FH AR OG- SCRY K 2% F 45 B Cauxiliary information),
tbane ks C(title)s urly B — N5l —/ Ml (database) [ME—45iR Cidentifier). IXE A7 ik
) fields #t & A8 L AE R R I x4 — N ) Chits) SCRYFTIRIEI Creturned) i Blo I8 /230 o SRy
4w"5 (document number) KK key 4 31K.

Term £4 (dictionary): —/MU % (contains) FTH terms ¥, Al E T SO BT R 5|
(1) fields o BB T % term BTAE ) SCR4 (1944 H (the number of documents which contains the term ),
I HARIM T (pointer to) term {4 (frequency) FIEUTREE (proximity) [1%#E (data).

Term $FEEFE (frequency data): X HH ¥ RE—> term Kt 32 7 1% term (contains the term)
(R SCR 45 (numbers of all documents), LAz i% term HIRAE1ZSCRY RS04 (frequency ).

Term BEHEEHIE (proximity data): X7 #p ) fE—A> term KA, % term HHILAE Coccur) &5
SRS (positions) .

P F(normalization factors): %48 SR A —A field Sk, h—AMFEA 1114 (a value is stored)
AR Z] (multiply into) it i% field (14321 (score for hits on that field) 1.

Term [ & (vectors): Xf&F 55 SCRY4EE—A field K, term [i)HE (A7 IR ARR SO RS 1) ) AT LA
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Befififio —A term [n) & i term SRR term [R5 (frequency) 41EE (consists of). B4V term
BRI R S| TS % Field 2K (\#43E 7% (constructors).
8. MBRIISCAY (deleted documents): —ANAIIE ] Coptional) SCfFA7 7 Cindicating) WIE— i SCRS # HIE -

KT X LT R4 B ERE S 3T (subsequent sections) H1i&—414H.

3.1.7 REIUHF E X MR

AR Bt KE () LE
Byte 1 FEAKGHR T, HoAh s 28 7Y DLk A FEAith 78 S
Ulnt32 4 32 FLAF T HH, AR
Ulnt64 8 64 AT T HH, AR
Vint A, Feb L IFKRIEY, B RR S RFIER 2 DT, AT RAR-BAL
RO, A Rse. ATROAMERT DU BRI . Hoorpil
fH FAi1 T2 F 3
0 00000000
1 00000001
2 00000010
127 01111111
128 10000000 00000001
129 10000001 00000001
130 10000010 00000001
16383 10000000 10000000 00000001
16384 10000001 10000000 00000001
16385 10000010 10000000 00000001
Chars A5, b1 R UTF-8 4l Unicode 4§ 1741
String A, Feb 2 FAT 1 ViInt FI Chars 20 745 252, Vint ik Chars fUK S, Chars I
FoRT String (IME
32 ZIXHEH

3.2.1 ZFI3CH#EE

Lucene i I SCAH AR IRA IR SIS0, SCEAFRIRAFRIRCA S AL (generation) HIZR 51T B

(segment). H1.fam SCHEA7fifI Fields SRR S ILJETE, fdt £70% SCRY S TUBE ,  fdx A0 SCRYAE fdt b R S
PrERIHRG S, frg 2SR term AL B BAE, Lt SCEEAERE term L, tis SCHFAEAE term SR EE, prx
174t term BT LR, .nrm AE45 R T IR - 5E, 3 4h segments X SCHEAEAE AT RO R 5 BOAAE R, i X
JyHECHE A, segments.gen FEAi 24 1 A EI X {E

AT SMAAE T AL TP (exist one-per-index), N i B3R T —AN #L78 (1) lucene & 51 301431
*:
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-rw-r--r-- 1 root root 10955227 07-22 01:40 _0.fdt
-rw-r--r-- 1 root root 320112 07-2Z 01:40 _0.fdx
-rw-r--r-- 1 root root 142 07-22 01:40 _0.fnm
-rw-r--r-- 1 root root 39675208 07-22 01:40 _0.frg
-rw-r--r-- 1l root root 360130 07-22 01:40 _0O.nrm
-rw-r--r-- 1 root root 69944317 07-2Z 01:40 _0O.prx
-rw-r--r-- 1 root root 33361 07-22 01:40 _0.tii
-rw-r--r-- 1 root root 2440334 07-2Z 01:40 _0.tis
-rw-r--r-- 1 root root 4] 07-22 01:40 seqments_3
-rw-r--r-- 1 root root 20 07-22 01:40 seguents.gen

W ACRE AT R R R AT S s GZEDR AR L, AR T):

L | segments P I i
L | deletable P 5 | i
O R WL T BT T : :
' b & ) — ]} | segrentlprx | oss  spsse—s :
i b 1 ! | segmentltis segruentl tii | ] i
| %uuﬁ swmr
WU R L T segraent] del !
E ——TT, . E ISt ISR TIRNAERST RS " | segmentl fig i . E
S e ;
e e b1 TERSER WyE ;

i segment | BRE I i

XS R A B PO VRN G5 A A SRR IWE, FTHLAN N B — A e, BRI SRR A B TG
1k Lucene I &) IR 51 RCR R4 25 0] 45

3.2.2 4/ Index A&

LA RS T RANR ] index 1, JFH AT

3.2.2.1 Segments 34

5|55 (active) (1) Segments #% £7-4i#(E segment info SC/FHF, segments N, 7ERG|FFAIRESME A
B2 segments_N 3O AR, s K —ARHIHIANSCHE (the one with largest generation) J& 3G 3lI¢ B S £ Gx
ISR IH (1) segments_N SCAFAKSRAFAE Care present) SEEAEA1# I (temporarily) EARERMIBR, k&, —A
writer [EFEALFIFEAZIE K Cin the process of committing), & —/NMH 7 72 XL (custom) IndexDeletionPolicy 1F
BAE D o AN SO 44 FR A1 289 — S 4 67 Clists each segment by name), V41 ik 43 25 (#1 k5 ( seperate norm)
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FRIEMIBR S (deletion files), RS TR—4 Wi/,

X 2.1 RRACK UL, 18— 30 segments.gen. XA SCAREL S T & S S ETAE KA Ceurrent generation)
(segments_N TN o XA S T —ANFIE AL # (fallback) PAF 1L Cin case) 474X (current generation)
A MERfHL Caccurately) i Ffuth H S SCF512% (by directory listing alone) SKAfisZ (determened) (fHT
JEE NFS 75 7 i R R T I TR) ) H 5% (time-based directory) {12247 2% 11 (cache expiration) 1 51# ). XA
PERTRAHAL S T —A int32 fURASL (version header) (Segmentinfos.FORMAT LOCKLESS=-2), AL

sk (followed by the generation recorded) KU, X int64 ki 2x 5 PHIX (write twice).

/&S A8 I #H Byt iR
2.1 2 | Format 1 Int32 | /£ Lucenel.d -1, 1fi4E Lucene 2.1 1 4-3
"R (SegmentsInfos. FORMAT _SINGLE_NORM_FILE)
A Version 1 Int64 | SEitAEMBRFIA ISCRY I, RIS T 2D IR
NameCounter 1 Int32 | FH 3248 i) v W SR OB 9 44 7
SegCount 1 Int32 | Hikr A
SegName SegCount | String | F Wi, HTHrA M RO W& 5 | SOr i Sop
A B
SegSize SegCount | Int32 | AL&7E T WiR S SCREHE .
2.1 } | Format 1 Int32 | £ Lucene 21 1 Lucene 22 H 4 -3
Z Jh (Segmentsinfos.FORMAT_SINGLE_NORM_FILE)
WA | Version 1 Inte4 | [A] I
NameCounter 1 Int32 | [A] I
SegCount 1 Int32 | [A] L
SegName SegCount | String | [7] I
SegSize SegCount | Int32 | [A] I
DelGen SegCount | Int64 | A4y & PIMIBR SRR Z H  (generation count of
the separate deletes file), WIHAL -1, FREA D H
IR S A 0, KR ZE— 2.1 A
TR BT, 33X IR D0 200G £ ST A A2 5 A7 AE_X.del X AT
RS AERRT 0 IME, RonA o S MR S
AE4 X _N.del.
HasSingleNormFile SegCount | Int8 ZEWE A 1, Fox Norm 15 (field) #¢'5 4—
—EREI A Csingle joined file) H (374 K .nrm),
WERAE R 0, FoREE—A field [¥) norms #7716k g 7
BN SR, 2% N bR HE L R
(Normalization Factors)”
NumField SegCount | Int32 | &7~ NormGen #ZH /N, WHRK-1 KREH
NormGen #4171 .
NormGen SegCount | Int64 | i 5% 4 &9 (W br #E SC A (separate norm file) [ 4X
* (generation), WIS HK-1, F/RBA normGens #
NumField ffit, I H2 R WSO 2.1 Z AT A A I, &
M4 AR5 A 0 (assumed to be 00, M 24 4 W SC
JE 2.1 R AR A R, AT A -1,
X IXANMY (generation) 75 S5 LT DelGen [
X—Ff,
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IsCompoundFile SegCount | Int8 W N WSO S o — AR A S, ik
fHA-1 RoREARZ—NEA M (compound file),
WARR 1WA —ANEEA . SN RAE R 0, F£oR
TAV TG LR A ARG AEAE_X.cfs.
2.3 Format 1 Int32 | 7 Lucene 2.3 th A -4
(Segmentinfos.FORMAT_SHARED_DOC_STORE)
Version 1 Inte4 | A I
NameCounter 1 Int32 | A |
SegCount 1 Int32 | [A] I
SegName SegCount | String | [f] -
SegSize SegCount | Int32 | [A] I
DelGen SegCount | Int64 | [f] I
DocStoreOffset 1 Int32 | WAL K-1 Wi% segment A H CHITEAE R4 fields
s A1 term vectors 3¢, F H DocStoreSegment,
DocStorelsCompoundFile N&A7 i {EXFHEHL T,
1E4% fields i (> fdt F0*.fdx SCfF) LA term vectors
s Ceavf Fxtvd FI*tvx SO BIFTE SO A7
7E1% segment . 34k, DocStoreSegment ¥ £7-fi 7R
N A L =R SR AE g S segment .
DocStorelsCompoundFile 1/ 1 w14 segment 17t A
compound 3¢ FF A% X Clnefx XD, JF A
DocStoreOffset {5 A S L6 3= SO AEAif SO ke 4R 1)
SCRGS, BIiZ segment [ SCRE T AR AL B o AEIX A
UL, 1% segment ANSAEA F O SCRY Es SO,
1M 72 15 77 FY) segment 3t == — > B — [ 8ol SR
[DocStoreSegment] 1 String | Wi b
[DocStorelsCompoundFile] | 1 Int8 b
HasSingleNormFile SegCount | Int8 [F]
NumField SegCount | Int32 | [A] L
NormGen SegCount | Int64 | [A] -
NumField
IsCompoundFile SegCount | Int8 [F]
2.4 J | Format 1 Int32 | £ Lucene 2.4 h A -7
LLk (Segmentinfos.FORMAT_HAS_PROX)
Version 1 Int64 | [F]_k
NameCounter 1 Int32 | Ak
SegCount 1 Int32 | [k
SegName SegCount | String | [A]_E
SegSize SegCount | Int32 | [A] I
DelGen SegCount | Int64 | [A] I
DocStoreOffset 1 Int32 | A I
[DocStoreSegment] 1 String | [F] &
fE# naven M4 http://javenstudio.org/ -13-
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[DocStorelsCompoundFile] | 1 Int8 Eil

HasSingleNormFile SegCount | Int8 [A] I

NumField SegCount | Int32 | [A] I

NormGen SegCount | Int64 | [f] I

NumpField

IsCompoundFile SegCount | Int8 [F]

DeletionCount SegCount | Int32 | 3% i% segment "R ¥ SCAY % H

HasProx SegCount | Int8 ik 1 F£oniZ segment 1 5 /b—A fields ff) omitTf
WE N false, 7504 0

Checksum 1 Int64 | {7 segments_N SCAFHH ELE| checksum [ 7
) CRC32 checksum #4fs, FRIZEGATIF &R 51301
538 PE Cintegrity) .

3.2.2.2 Lock 30

5 (write lock) U4k “writelock”, ‘B AAEER S H 5. W8 H % (lock directory) 52751
HaA—3, SHRH 4R “XXXX-write.lock”, JLri “XXXX” 2&—ANME—a74E Cunique prefix), KyE+
(derived from) &5 H& 44 (full path). X ANEEIHILE, —A writer 4H7 IEEB SRS RN
TR o IXAN S B PR AE— AN 2 U —AS writer 1BXUR 5.

T BRI AEAE 2.1 WA Z 17 Cprior to), Lucene i A# H —A commit lock, 1X/NMEAFE 2.1 FRAS L BEIHER T o

3.2.2.3 Deletable (A%

1E Lucene 2.1 IAZHT, f7—/ “deletable” U, G5 T ABLLT ZH MR SCRY IO VRN Pkl 7E 2.1 fRA
i, —A> writer 237 (dynamically) vHEMBLE SO EMIBR, Rk, B SCHE NSRS
3.2.2.4 Compound 34 (.cfs)

M Lucene 1.4 JRATF 4R, compound SCAFAE AR B B . X — MR 74 (container) KRS T
3T (next section) AR (BR T .del L), w1

&S A& #H KRB #d
1.4 Z JaIRA FileCount 1 Vint
DataOffset FileCount Long
FileName FileCount String
FileData FileCount raw Raw SCH-Hts A2 L I iy 44 1 A7 SRS 1R 5
%4 (the individual named above).

gkt i B s
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Per-Index File: Compound (.cfs) >=1.4

FileCount; ViInt @ <DataOffset, FileName>Fiecount El\FileData gllsCount
B BN

~ N I/ I
DataOffset: Long FileName: String FileData: raw data

f

M Lucene 2.3 WRASTFU, SCRYAEAESCIT (74 fields AT term vectors dis) figis il 24> segment JEZ2—A4
MR SCAFAE, 2 compound SCA A FI, 3 S8 LS 1 SO AN In gk — AN Bl ) compound ST, % 5UTA) L,
{HE S R 44 4 .cfxe
3.2.3 4§ Segment H & HIC

Pl F SCHE (remaining files) #B2 per-segment CREAN i SCAR), Bk (thus) #H Ja 48k e S (defined by
suffix).

3.2.3.1 Field & (. fnm)

Field [f14 FH#8 40 A0 Field {5 B30, JE450E fam.

pais A IR #H XK | RE ik
Fieldsinfo | FieldsCount | 1 Vint
(.fnm) FieldName | FieldsCount | String
FieldBits FieldsCount | Byte HAGI ) bit £7 Clow-order bit) {E2h 1 FoREH R

# Fields, 0 F&/~IEZR5IH Fields.

5 ANRAKHY IR bit A7 (second lowest-order bit) B4
1 3K 7~i% Field 7 term [5) &= 47 fifi (term vectors stored),
0 R iZ field A term [n) &,

>=1.9 | 4 =K bit £ Cthird lowest-order bit) ¥
H (0x04), term A7 E (term positions) Al term
[ —E 7% (stored with term vectors).

>=1.9 | WL PYAN ALY IH bit 7 (fourth lowest-order bit)
BE (0x08), term [MfF% (term offsets) KAl term
[ e —E 7% (stored with term vectors).

>=1.9 | WSS ILANMEAKKY IR bit 7 (fifth lowest-order bit)
& (0x10), norms #X1 25111 field Zm&$H (norms are
omitted for the indexed field).

>=1.9 | WS ALH I bit £ (sixth lowest-order bit) %
B (0x20), payloads ¥ 42511 field 7£4i% (payloads
are stored for the indexed field ).

Fields H5 4 F & AT TAE XA SO R G- K 4w 5 (fields are numbered by their order in this file). [FIt Field 2
0 Fn MIZAF S —A field, 1R F—A field, —xkZEHE.
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TR O
L

ghirtn

EIE, BSR4 S (document numbers) —FF, field 2w (field numbers) 5 Wi A G Care
segment relative ),

NER:

Per-Segment File: FieldInfos (.fnm)

FieldsCount: ViInt

El

<FieldName, FieldBits>Feldscount

B

—~

FieldName: String

FieldBits: Byte

-

0‘0\0‘0‘0‘0

>=1.9 {

K

YT
[ o [ 1]
The low-order bit is one for indexed fields, and zero for non-indexed fields.

The second lowest-order bit is one for fields that have term vectors stored,

and zero for fields without term vectors.

If the third lowest-order bit is set (0x04), term positions are stored with the term vectors.
If the fourth lowest-order bit is set (0x08), term offsets are stored with the term vectors.
If the fifth lowest-order bit is set (0x10), norms are omitted for the indexed field.

If the sixth lowest-order bit is set (0x20), payloads are stored for the indexed field.

3.2.3.2 Field ¥ (. f£dx . £dt)

TEA# ) fields (stored fields) i P> 3cEk B (represented by two files), B field X530k (fdx) Al
field Hodls S (fd).

X S IR I #H 3} & iR
Fields FieldValuesPo SegSize Uint64 T H1E4 SR (a particular
Index sition document) i) i 17 fields (] field
(.fdx) B SCAF A7 E (position),
X AR A KM e 5 Ccontains) S [
RO 5 KIS (fixed-length
Ui, frfE data), IXANICAERT AR %5 )
& e E AT B L U7 W C randomly
[\] fields accessed ).
A SCRY n ) field Hois 647 B & AR
& ZICHEH n*8 (147 & (UInt64
( pointer KA,
)
Fields DocFieldData SegSize
Data FieldCount DocFieldData | 1 Vint

(.fdt) FieldNum DocFieldData | FieldCoun | VInt
XA t
fF 47 4k | Bits DocFieldData | FieldCoun | Byte <=1.4 | HAHAKH 1) bit {7 (low-order
A~ X t bits of Bits) B/, fEHHK 1%
F4 11 field 7 tokenized field (43 i i 1)
AETT field), 0 # 78 non-tokenized

field,

1E#& naven
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Byte >=1.9 | HAKK bit 7475 tokenized
field
>=1.9 | %5 A bit (second bit) F %
7~iZ% field £7f# binary £l o
>=1.9 | =" bit (third bit) FT/Ri%
field F 4RI e (field
with compression enabled),
R ATEIIT ST, R ) Hs 4
#3% Calgorithm) & ZLIB
Value DocFieldData | FieldCoun | String <=14
t String | | >=1.9 | i T Bits [F{H
BinaryValue
BinaryValue | >=1.9 | ValueSize,<Byte>"ValueSize
ValueSize Value 1 Vint >=1.9
SR BT R
Per-Segment File: FieldIndex (.fdx)
@ <FieldValuesPosition>¢5
/- N
FieldValuesPosition: UInt64
Offset = docid * 8L (UInt64 size)
A |
FieldData (.fdt) ——
@\ <DocFieldData>%"%
~ N
FieldCount: VInt ,@\ <FieldNum, Bits, Value>957¢
s
N
<-14 FieldNum: Vint Bits: Byte Value: String
X
™
LofoJofofJofoJolzy]
WMS is used.
It is one for tokenized fields, and zero for non-tokenized fields.
>=1.9
A —
~ N
FieldNum: Vint Bits: Byte Value: String | BinaryValue
A
Yl N
LofoJoJofofo]olfzy]

1E#& naven

The low-order bit is one for indexed fields, and zero for non-indexed fields.

The second lowest-order bit is one for fields that have term vectors stored,
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3.2.3.3 TermFH# (. tii . tis)

Term = HAS 4N R W Fh SCREAERE, 55— Pl 212 6E term {55 (TerminfoFile) [SC4E, BP.tis SCfF, X

I
Jg A A& HI I #H RH ik
Gl AS TIVersion 1 Ulnt32 WAL IINCA, 1.4 JA T 4-2

TermCount 1 Ulint64

IndexInterval 1 Ulint32

Skiplnterval 1 Uint32

MaxSkipLevels 1 Ulint32

TermlInfos 1 Terminfo...

TermInfos->Terminfo | TermCount | Terminfo

TermInfo->Term TermCount | Term

Term->PrefixLength TermCount | Vint Term UM DAL, ZI(E R
TRARPERT—A term R SCA AT LG (1
FFERATEAR RS, | — term T & T
WG S SCA LR B term (1) 30AS
Eetur, 4 HRG—AN term 24 “bone”, 1 24
B term 24 “boy”, WMJiZ PrefixLength {i
J 2, suffix {H 4 “y”

Term->Suffix TermCount | String k-

Term->FieldNum TermCount | Vint ks term [ field, ‘eI I4AG(E fdt
PR

TermInfo->DocFreq TermCount | Vint 5 1% term [ SCRYE H

TermiInfo->FreqDelta | TermCount | Vint F SR A2 B3 4 frg SCHEFZ term 1Y
TermFreqgs [F47 & ¢ $i5 & 4% 1% term
H B A S A B SR — term (147
B, A8 term I, Z{HA
0

Terminfo->ProxDelta | TermCount | VInt FH R 5 05 AE prx SCHERiZ term (1)
TermPositions {75 . Fral$a i, © &%
term R ECH AL SO AL B S AT — A
term UL BB ZEAE, 240 25— term I,
ZAEA 0. W fields ) omitTF & A
true, ZfEWN 0, 24 prox 5 B A
17fifi o

Terminfo->SkipDelta | TermCount | Vint F ket e 5 7 frq SCHE % term (1)

SkipData ¥ {7 & . Fralfs i, © 2
TermFreqs 2 Ji7 Bl SkipData JT 44 115 15 4k
H, #ha)ifiii, &t TermFreq MKE.

1E#& naven
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SkipDelta
SkipInteval /N5 LT A x4 -

H 4 f£ DocFreq A L&

TerminfoFile SCF#2 8 Term SKHET, HEFF 5 ik e #4 B8 Term (1) field 44 FK (%88 UTF-16 A5 4ahd) HEJF
SRIG 1% Term () Text A58 (UTF-16 Zwfid) HER.

LERLN T B TR

Termlnfos (.tis)

TIVersion: UInt32

TermCount:UInt64

IndexInterval:UInt32

SkiplInterval:UInt32 T

R

MaxSkipLevels:UInt32

<Term|nf0> TermCount

TermInfo
-~ N
Term DocFreq:Vint FregDelta:Vint ProxDelta:VInt | SkipDelta:Vint
Term
~ N

PrefixLength:Vint

Suffix:String

FieldNum:Vint

TP term 5 BN R 5130, Bt SR, S0 tis SO — IndexInterval [FI1H, 5 B 7E tis
RO B R AR, Xk sE etk N 7E R (read entirely into memory), LUE KA BEBENL VS 7). tis
SCAFo SRS tis SCAFER AL, SO N T — i, B IndexDelta. %=~

J[7E: S AL HII #H byt #id
BN TIVersion 1 UInt32 [A] tis
IndexTermCount 1 UlInt64 [A] tis
IndexInterval 1 UInt32 [A] tis
SkiplInterval 1 UInt32 & TermDocs f7figfE skip & H 11551

(fraction), HI>kini# Caccelerable)
TermDocs.skipTo(int) () 1 F . 7 5 /)N
1% 5] P3R4 BRI 45 Rl Clarger
values result), H3R75 5 I E, H
HE N TF R 2

cases ). but fewer accelerable cases,

( fewer accelerable

while smaller values result in bigger

1E#& naven
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indexes, less acceleration (in case of a
small value for MaxSkipLevels) and
more accelerable cases.

MaxSkipLevels

1 Ulnt32

s fro SO A RE—AS term AEA# )
skip levels i K% H, A low value
results in smaller indexes but less
acceleration, a larger value results in
slighly larger indexes but greater
acceleration.Z: WL .frq SCfH#& b e T

skip levels [ £ /41

TermiIndices

IndexTermCount | TermIndice

[7] tis

TermIndice->TermlInfo

IndexTermCount | TermInfo

[A] tis

TermIndice->IndexDelta

IndexTermCount | VLong

JH Skt 52 1% Term [ Terminfo 7E.tis 3
PR ALE, REAFEH, B TZ term
HIEARE A E ST —A term A7 B ) 22
{H o

Skt B s

Termlinfo Index (.tii)

TIVersion: UInt32

IndexTermCount:UInt64

IndexInterval:UInt32

SkiplInterval:UInt32

R

MaxSkipLevels:UInt32

Y
<TermlIndices>

IndexTermCount

TermIndice
A
i
TermlInfo IndexDelta:VLong
TermInfo \
A
— N
Term DocFreq:Vint FregDelta:Vint ProxDelta:VInt | SkipDelta:Vint

Term

~ N

PrefixLength:VInt Suffix:String FieldNum:VInt

1E#& naven
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3.2.3.4 Term SMEEIE (. frq)

Term REE SO Cfrgq S0 EER T H/—A term (ISCRYZIZE, LUK A% term H IR % SCRY rh A %
CHELVREL frequency, TR omitTf ¥ & 2 fals I A 174D

A A& I #H RH iR
AHBRR | TermFregs TermCount TermFreq F 1 term AR, term 2 B2
VN I Cimplicit), >k H .tis S0,
TermFreq 44 S 9 512 1 (1) 5t
FrHER -
SkipData TermCount SkipData
TermFreg->DocDelta TermCount Vint Witk omitTf ¥ & 4 false, Z[H]

ISP SCAS Gt AR, 53l
e, DocDelta/2 % 3CFY 4
GH AT 2
Can SR 58— SCRE A 0D
" DocDelta 4 HLE I AR
1, 4 DocDelta 2y {H% 4%
R —AN Vint fi{E. Wik
omitTf # & true, DocDelta
H SR G5 Z A ) 221 (gap,
ANFFELL 2, multiplited), i

15 S IUASBAF A -

TermFreg->[Freq?] TermCount Vint
SkipData->SkipLevelLength NumSkipLevels-1 Vint
SkipData->SkipLevel TermCount SkipDatums
SkipLevel->SkipDatum DocFreg/(Skipinterval(Level + 1)) | SkipDatum
SkipData->SkipDatum TermCount SkipDatum
SkipDatum->DocSkip 1 Vint
SkipDatum->PayloadLength? | 1 Vint
SkipDatum->FreqSkip 1 Vint
SkipDatum->ProxSkip 1 Vint
SkipDatum->SkipChildLevelP | 1 VLong
ointer?

gkt B R
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Frequences (.frq)

Frequency

@ D D ...... D SkipData

- e - SkipData
<TermFreg> Do

/ \
D D D sescee @ SkipLevel SkipDatumn
TermFreq S N

NumSkipLevels-1

Ve

DocDelta:VInt

~

SkipLevelLength:Vint

SkipLevel

SkipLevel

<Ski pDatumn> DocFreg/(SkipInterval®(Level + 1))

SkipDatumn

-~ N
DocSkip:VInt | PayloadLength?:VInt | FreqSkip:VInt | ProxSkip:VInt | SkipChildLevelPointer:VInt

28008, 24 omitTF ¥ & false IF, —> term f¥) TermFreqs 76 3CkY 7 HUBR 1 Yk HAESCR 11 iR 3
U, WA R Vint 5052 p 4

15,8,3

g omitTF ¥ & true IF, W44 87541 .

7,4

DocSkip 5/t TermFreqgs H4&ERE SkipInterval AN SCRS 2 0 SO S 5 . W% term (135K fields Hr 25 H]
payloads I, I DocSkip SLHL4E 741+ (in the sequence) 5 LE—AMEZ A 24H (difference). 4154 payloads
Ja i, W) DocSkip/l2 FKonJFalh S E—/MEZ M ZE{E. W payloads i I H DocSkip 4 # £ i,
PayloadLength K4 774 %7~ (indicating) 7£ TermPositions 1% Skiplnterval 4 SCA% 2 1 if) f 5 — 4> payload
(1)K 5 . FreqSkip 1 ProxSkip 4371 Crespectively )i 5% 7E FreqFile 1 ProxFile SC {1+ 4 SkipInterval 4™ ic 5% (entry)

MIRLE e SO E AR B0 81— SkipDatumn K ii'5 TermFreqgs 11 Positions K12 4315 EAHC .

B, 4% DocFreq=35 Jf- H. SkipInterval=16, I TermFreqs 145 #> SkipData ic\s%, &44%5 15 Al 31
ARG S . B FreqSkip 18245 16 4™ SkipDatumn 24411 TermFreqs 4 TFEA 2 Ja (7% H, % —A
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FreqSkip #&7~5 32 4~ SkipDatumn JF4f2 J5 514 H . 55— ProxSkip %% 16 4~ SkipDatumn &4 (1)
Positions 245 JF4H 2 G 1580 H 28—/ ProxSkip 7<% 32 A~ SkipDatumn JF 46 2 5 7280 H o

7 Lucene 2.2 A /41 T skip levels [{14832: (notion), &E— term 7] LLAT £ /> skip levels. —~> term [f]
skip levels ff1% H 45T NumSkipLevels = Min(MaxSkipLevels, floor(log(DocFreqg/log(Skipinterval)))). X}—A> skip
level K i} SkipData ic 3% )% H 25T DocFreg/(SkipInterval®(Level + 1)). #& 1M (whereas) i [ Clowest) skip level
2T Level = 0,

401 3 Skiplinterval = 4, MaxSkipLevels = 2, DocFreq = 35, i skip level 0 7 8 4> SkipData ic\s%, fF
TermFregs J7# A& 45 3. 7. 11, 15, 19. 23, 27 1 31 A CR4 ¥4 5 . Skip level 1 45 2 4> SkipData it 3%,
& TermFregs 45 74 15 1% 31 NSO S .

TETAT level>0 2 _If¥) SkipData ic 5% 7 £ &> SkipChildLevelPointer, $5 i (referencing) level-1 FRA[AY )
(corresponding) 1 SkipData i\ 5. 7EiXMil 1, level 1 it st 15 A —AMEEHE ) level 0 Fffid sk 15,
level 1 TPfICsR 31 7 —MiEHR I level 0 fId % 31,

3.2.3.5 Positions M EBEAE B EIE (. prx)

Positions A7 B A5 E B S Cprx SO B T8 —A term HILAERT A SCRYTh A7 B IR . E W E
fields 1117 omitTf ¥ &4 true B ASTESL XA P AAEATEATE B, B WL RS T fields H 1K omitTf £8%
BN true, Mprx SCIPBA S LA

/&S S IR #H 3 iR
AFRRRAS TermPositions TermCount TermPositions | #% M term HFHER, term & a5 (1)
(?implicit), >k A .tis 3X1F.
TermPositions->Positions | DocFreq Positions e SCRY 2 5 326 1 (R4
Positions->PositionDelta | Freq Vint 4o term f fields ' payloads 2%

A, WEE R term S BRAE %S0
YT E S AN E R EE CF
— AL EEE 0). iR payloads
JEH, EBE A e E S E—A
PEE 2 (8 ZZAE ) 2 15 . W R payloads
Ja FJF H. PositionDelta 4y #.%,
PayloadLength # 77fiti, R 4HIAL
B[] payloads K% .

Positions->Payload? Freq Payload

Payload->PayloadLength? | 1 Vint

Payload->PayloadData PayloadLength | byte

gkt i B s
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Positions (.prx)

D D D ...... E)\ TermPositions

N e N
Positions / _ ~ J
DocFreq

N <Positions>
4 N
N )
hd Position
<Position> "
I N
PositionDelta:VInt Payload?
Payload /
A
I N

PayloadLength:Vint PayloadData:bytes

Bin, Wi —> term f¥) TermPositions g — A SCRH LRSS 4 A term, IFHAJE R SCR (subsequent
document) A HELFIEE 5 ANFIEE 9 A term, WK A7 i I Vint 204 /741 (payloads 25 ):

4,5,4
PayloadData #&55 term (K24 {7 B A S CHHE (metadata), 1 i%47 & 1) PayloadLength #¢ 774, W'e

Fornk payload K JE. 41k PayloadLength ¥ 47 fi%, WUt payload 5 Fi—ANMY & ¥ payload #1145 AHZE
PayloadLength.

3.2.3.6 Norms RT3 (. nrm)

£ Lucene 2.1 A Z 0, HE—ANRIIHAH —A norm SR — A SCRYERAT T — N7 o XA 3R
e, HBLE 091 T — AN F AN — A E, B X hits 25 RAKULAEAA field Hh gl Al 45
()43 % Cmultiplied into the score) . &5 —~ 7> B ¥) norm SCAFEIE 4 1 % (when adequate ) & & & (1) (compound )
FEEE A1 segment Fr Wi g, #%aCan R

Norms (.f[0-9]*) --> <Byte> SegSize

7E Lucene 2.1 DL AT, HAE—A norm XA T B norms i

A | AE T | #H IEEH ik
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2.1 K2 Jihi | NormsHeader 1 raw 'N','R',M' Version: 4 M7, a7
PN RIS A% URAS, 4T -1
Norms NumFieldsWithNorms | Norms
Norms->Byte SegSize Byte Tp— A5G T —A> float FR%EF4L
6, bits 0-2 % 41 3-bit J& %L
(mantissa), bits 3-8 244 5-bit 5%
(exponent), X L& &5 4 pi — 4> IEEE
A float #fH, W& R
NormsHeader->Version | 1 Byte
gkt N E PR

AlINorms (.nrm)

NormsHeader D D D ...... @

N\ J
<Norms> NumFieldsWithNbrmst
NormsHeader Norms
_NA—
- ™ DN
‘ 3 ‘ ’ H / \
N’ R’ M Version:Byte
N\ J
hd _
Byte <Byte> SegSize
~ ™
o Jofofofolofof1
—
~ ~
5-bit exponent 3-bit mantissa

1. If the byte is zero, use a zero float.
2. Otherwise, set the sign bit of the float to zero;
an IEEE single float value 3. add 48 to the exponent and use this as the float's exponent;
4. map the mantissa to the high-order 3 bits of the float's mantissa; and
5. set the low-order 21 bits of the float's mantissa to zero.

— AN norm SCPELE —ANMEAE R segment () norm FOE T S E R 0, 4 field N gs ey, —
A4 EH norm SCAE SN g EIEE, SRk 4EdiZ field 79 norm %k .

3.2.3.7 Term A&
Term Jnj i (vector) FJSZErs2 field FEAZ P 5 —A field SR TTEI, ST 4 Fhcf::

1 SOMZRGIEvx SCF: XA SRR, B2 (offset) A7t SCRIAEE Ctvd) ORI field %k
e Cvb SCffk

Ak | A4 I BEECEREEN ik
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L ER A TVXVersion 1 Int 1 Lucene 2.4 H A 3
(TermVectorsReader. FORMAT _VERSIONZ2)
DocumentPosition NumDocs uinté4 | 7e.tvd ST I #2
FieldPosition NumbDocs uinted | 7e.tvf ORI IR
g N B B

Documentindex (.tvx)

TVXVersion:Int

DocumentFieldPosition

<DocumentFieldPositions>

—

N

DocumentPosition:UInt64

FieldPosition:UInt64

2. OB tvd SCPF: PR SCROKR B,

NumDocs

‘EE fields (EH, A term [ fields %13&, & 81 term

) 3 SO CvE) TR RIS B R B S 38 o iSO T WL Cmap out) HY RS 7% T term [ 51 fields,
DA AKX 2 field {5 S AE v SO A

I A IR $H %7 ik
Z
4= | TVDVersion 1 Int £ Lucene 24 k3
il (TermVectorsReader. FORMAT _VERSIO
hix N2)
A | NumFields NumDocs Vint

FieldNums NumDocs FieldNums

FieldNums->FieldNumDelta NumFields Vint

FieldPositions NumDocs FieldPositions

FieldPositions->FieldPositionDelta | NumField-1 | VLong

gkt K B s

1E#& naven ML http://javenstudio.org/
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Document (.tvd)

TVDVersion:Int

<Documentinfo>

~

NumbDocs

AN
- )

FieldNumDelta:VInt

Y
ieldNums> NumFields

J

Y )
<FieldPositions> NumFields-1

AN

-

~

FieldPositionDelta:VLong

DocumentInfo
A
'l TN
NumFields:Vint FieldNums FieldPositions
A
I )

3. 5k field BtvF SO WHEEANEGE T term R field Sk, 2SS T4 term ISR, JEAT
B, AT IR AL B AR AL .
A A IR #H KA ik
AEBfR | TVFVersion 1 Int 1 Lucene 2.4 ooy 3
A (TermVectorsReader. FORMAT _VERSIO
N2)
NumTerms NumFields Vint
Position/Offset NumFields Byte
TermFreqs NumFields TermFreqs
TermFregs->TermText NumTerms TermText
TermText->PrefixLength NumTerms Vint
TermText->Suffix NumTerms String
TermFregs->TermFreq NumTerms Vint
TermFreqs->Positions? NumTerms Positions
Positions->Position TermFreq Vint
TermFreqs->Offsets? NumTerms Offsets
Offsets->StartOffset TermFreq Vint
Offsets->EndOffset TermFreq Vint

gkt i B s

1E#& naven ML http://javenstudio.org/
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Field (.tvf)
TVFVersion:Int @ D D ------ D
\ )
<FieldInfo> NumFields
FieldInfo

A

N
NumTerms:VInt | Position/Offset:Byte TermFreqs

TermFreqs /

A
-~ N
TermText TermFreq:Vint @ D D seccee D @ D D seccee D
N\ J N J
' hd
<Positions?> TemFred <Offsets?> TermFred
A A
- N A\ - N
PrefixLength:VInt | Suffic:String Position:VInt StartOffset:ViInt | EndOffset:Vint
i
®  Positions/Offsets 5 £7fiff I 45 12 1% term [m) & 75 A7 446k IR A7 3 Bl f A% A5 LI
® Term Text prefixes SUARTZE L ILTEH), KM HT—A> term (I SCASKA AL F1F B BTSICE, AT
—A term WAZ B2 PRV B 23 SCAS LU B i% term ASCAS . Ebtun, S ET—AS term 24 “bone”, 1Ml
T term 4y “boy”, M PrefixLength {54 2, suffix {4 “y”,
®  Positions f£fi#i >4 Delta 2t ¥ Vints, & EUE AT BEARf >4 1007 B 5 555 A B 1 22 .
®  Offsets f7-fi#i’h Delta Zwf4[¥] Vints, 25— Vint /& startOffset, i —4> Vint /& endOffset.

3.2.3.8 MIRRAICAY (. del)

MR SCRY C.del) SCFRTATRERT, 1 HAN S —A segment 17754 B IR (0 SCRY I A 47AE o BV R4 — 24
A segment, ‘g YEYE 4 segment [N EEE  Cexterior),

*F Lucene 2.1 K LLRTiA, BRI . Deletions (.del) --> ByteCount,BitCount,Bits

XF 2.2 L BRAS, #aunF.

&S

BN #H KA ik

2.2 2 J5 J§ | [Format] 1 Uint32 | il %, -1 £~k DGaps, IE 1%k

A

(negative) & 7~4 Bit, Jf HULK A
1% Format

ByteCount 1 Uint32 | 483 Bit L7758 H, 1 H—&(EHh
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(SegSize/8)+1

BitCount

Uint32

i Bit B A BB 1 1 A H

Bit|DGaps

Bit i4: /& DGaps Hi ¥+ Format. Bits #
XPRF— ARG SRR AL — AN,
A bit 0 R — AN SR G A T
W, FRoRiZ SO M B . Bit MK
(least) F|fixHE % (significant) 1) 3044
fEP. JTLL Bits ELEANTETT, 0x00
H10x02, WS4 9 bR ic 4 Mk . DGaps
FORFAHL (sparse) [ bit-vector [ & Eb
Bits A %K (efficiently). DGaps H
ZolHdE 0 1) Bits A2k, LUAAE 0
B A . Bits thaE 0 58 H
(NonzeroBytesCoun) AN4x{7fi .

Bit->Byte

ByteCount

Byte

DGaps->DGap

NonzeroBytesCount | Vint

DGaps-> NonzeroBytes

NonzeroBytesCount | Byte

Zik i~ B s

Deleted Document (.del)

Bits

[Format] ByteCount:Uint32 | BitCount:Uint32 Bits | DGaps
DGaps
N N
' N ' N
N\ J J
Y Y
<Byte> ByteCount <DGapS> NonzeroBytesCount
_A—
a8 N
Byte:Byte Dgap:Vint NonzeroByte : Byte

24450k, A 8000 bits, I H AT bits 10, 12, 32 #1X &, DGaps ¥ 1E-Ait i ¥k «

(Vint) 1, (byte) 20, (VInt) 3, (Byte) 1

3.3 EMRt (Limitations)

A7 LA XSO 30 2r i terms RISCRS 4 K H H 32 BT 32-bit (KN, KZ1ERCK 40 1L IXAESRA
s, KIEKE Cinthe long term) AT RESY A AN B, IR EATTNAZ R el Ulnte4 SR sl B 47112

1E#& naven
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i,

4

XKLL %, Lucene T 5E0 0T (analyzer) XSl KATAT EATEE AR 5. FE UL (Lucene In Action)

4.1

wn Vint WEAT K/ INBR ] o

RT R TR K

JTAER Lucene k&R G IEdE, EIEMAHE E Mg —4CA (plain-text) tokens HEdait (stream),
Jfa e g Document X%, AL Fields J b A 4X 26 UK . — HARIE 728 Document X4,
PRE AT LU IndexWriter 251%) addDocument(Document) /5 2 K A% iX 46 %1 4 3] Lucene JF5 NE 5[ H . 244k

#5182 R

AR B I g — AN SRR G

// Store the index on disk

Directory directory = FSDirectory.getDirectory ("/tmp/testindex") ;

// Use standard analyzer

Analyzer analyzer = new StandardAnalyzer();

// Create IndexWriter object

IndexWriter iwriter = new IndexWriter (directory, analyzer, true);
iwriter.setMaxFieldLength (25000) ;

// make a new, empty document

Document doc = new Document () ;

File f = new File("/tmp/test.txt");

// Add the path of the file as a field named "path". Use a field that is
// indexed (i.e. searchable), but don't tokenize the field into words.

doc.add (new Field("path", f.getPath(), Field.Store.YES,
Field.Index.UN_TOKENIZED));
String text = "This is the text to be indexed.";

doc.add (new Field("fieldname", text, Field.Store.YES,
Field.Index.TOKENIZED)) ;

// Add the last modified date of the file a field named "modified". Use

// a field that is indexed (i.e. searchable), but don't tokenize the field

// into words.

doc.add (new Field("modified",
DateTools.timeToString (f.lastModified(), DateTools.Resolution.MINUTE),
Field.Store.YES, Field.Index.UN_TOKENIZED));

// Add the contents of the file to a field named "contents". Specify a Reader,

// so that the text of the file is tokenized and indexed, but not stored.

// Note that FileReader expects the file to be in the system's default encoding.

// If that's not the case searching for special characters will fail.

doc.add (new Field("contents", new FileReader (f))):

iwriter.addDocument (doc) ;

iwriter.optimize () ;

iwriter.close () ;

4.2 FEG|E1E3E IndexWriter

—> IndexWriter X} G4l - H 4k 4 (maintains) —4x % 51342 ik segment, 7] DocumentsWriter 28k g 37,
AR RS 15, SegmentMerger 25515 & £ 4> segment.
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4.2.1 org. apache. lucene. index. IndexWriter

IndexWriter i it 4552 A7 501 H 3% (Directory) LA SR 73 #rds (Analyzer) Kt4#, direcotry fAERZR 5
fiti C(resides) 7EMEHL; analyzer /s WK AT SCRI I 2S; similarity HIKRFIMS AL (normalize) SCAY, 45 3CHY
4y (scoring); IndexWriter 2% HLif#7—48 Segmentinfos X§ % ] TA-ER 51 B s 8, DL R A e [nl R 45
DU 2 e Kl

Lock Segmentinfos
i Directory
3 - -
lockFacrory : LockFactory
1
1 1
v ¥ .
IndexWriter
-directory - Directory Analyzer

Fanalyzer : Analyzer |
Lsimilarity : Similarity O""//
-segmentinfos @ SegmentInfos |

FramSegmentinfos | Segmentintos L
FrollbackSegmentinfos : Segmentinfos

LwnteLock : Lock
|
Similarity

1

B4 pR 2 (constructor) 1) create 24§ (argument) i & (determines) & 15 — & HT R 5 LKL G, B2 15
—ZOAAEM R PRAT IT . T EE R EIR T LEH create=true 81— 51, RIIAG LAl readers
WAEAEAS X 4R 5] . IHI readers B4k 460 R E M1 C L FT IR point in time” tRIE (snapshot), JEARER I
AL SR RG], HEIEAIFRITIHF (re-open). TANET — N create ZALNMIIE R AL, I 42 Ak M)
H% (provided path) H& A CEAAEMRL], ©RUEE, &UPKBITFIFEERN RG],

F—J7MH Cin either case), ¥NINSCA4f# A addDocument() 777, Mk SCRS 4 A deleteDocuments(Term)al
deleteDocuments(Query) 51, 1M1y H.— % A4 AT LA ] updateDocument() /532 K B8 3T (N2 JG AT delete £E34
T add BEAETCD . M58 TN MR, BRSOk, Nixds 25 close 77i2:.

XEM A ZAFAENAEF (buffered in memory), JfH €M (periodically) Kl %] (flush) Directory

(E Bk i AR o — IR flush #4E S 7E W F Mgl (triggered): M E—IK flush #4E 57 25 2
Z A 1Y) delete #: 1E (& M. setMaxBufferedDeleteTerms(int) ), 3¢ & & # 2 i I Xk (3 W
setMaxBufferedDocs(int)), FCiEWRAN H 2 (whichever is sooner). X 7RI SCRYSR UG, —K flush 2x7Edn R
PR — RS0 R A, SCRY RAM 224248 % (setRAMBUfferSizeMB) 583 CLAR I SCRY B H . 5445 1) RAM
A Z 2 16M, IR BRI R, R 2 FH R0 RAM 247 K/ . FRZEE RIS, flush ALERAY
12K IndexWriter H1 P 8227111k 45 Cinternal buffered state )5 sh#k 25| HL 25, (H L IX SE A AN £xik IndexReader
L3, H#) commit()A close() H ATART—AN 724 i Is) o — ¥ flush ] B & — N Bk 22 11 A I & I (segment
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merges), IXKI<yE 83— G G R FE, LA S addDocument U, 152 % MergeScheduler.

T3 o8 50 i 7] %6 2 % Coptional argument) autoCommit 4 Ccontrols) & 0% IndexReader Si244 Cinstance)
SRR R 225 1 RE DLEE Cvisibility ). 4% B4 false I, &SRB AN TT WL (visible) EL 21 close() 77 4% i F )
T R IR SR AR flush 2F Directory, AR SCAF—HE (as new files), {HZEIASHFEAT (commit)

AT B B 5 | I8 37 SC A ) segments N SCPE2 45 N (written referencing the new files)) HE close() /5724
W . WA close():2 i & 4: T HRl™ B4R (something goes terribly wrong) (#1401 IVM i 7)), T2
RH1¥s Sk Creflect) WA FEATIE 20K 423 (none of changes made) (& ¥ B ‘& TFG AR A (remain in its starting
state)). FRik ] LA F rollback(), SXAF AT LAOC PH AR L6 5 A3 $E A2 AT A48 B A 1 writers, I HIEBR T A 4L B2t
flush H2ILAEAHE S Cunreferenced) R5150fF. XAEL (mode) XFBjiil: (prevent) readers ££— M i%
(s TR) BT HT Crefresh) ARHAH (BIANTEVRSE T A delete $:AE )5, AFURTEVR TS MO INERAERT I RHED . &
T BEAR ] R SZBILT 2 single-writer (934515 X (transactional semantics) (“all or none" ). fRiE nf LAHRAT P 4515
fi) (two-phase) [¥) commit, i iLif ] prepareCommit() /7i%, 2 J5 B commit() k. IX7E Lucene 15 7t
e BB s 2D AT H IR N AR 5 2401, 1T HAS 20 AT commit B rollback 1%5555

Y autoCommit ¥4 true MR, 1% writer 23 JAMEHLEEAZ & A AR . B FEETE 3.0 A,
IndexWriter AN 2 #2105 autoCommit=true, ‘& BE (hardwired) Jy false. R LLH CU7E 7 B0 I 285
F commit() 5o XA A I — AN 52 1) commit 23 A0 FE . 2 8 28 ISR AR VR flush RO e AL BR, (H 2
IAE SRR IR SE I merge #AF G 402, i 2.4 WA EP Atk . QR ARAEEAT ST commit, 1518 H commit J772:
=¥ close XA~ writer. —H.—A> commit 5¢ /87, #iFT T IndexReader SL44 25 B % 51 1% commit S5
Hli. HLOXF RS TR, ik Coptimize) B i IF (segment merges) 1EFEREAT (take place) [1)H
i 55 /N U FHT IR Crefresh) AR readers, PRAIXPIANERAE S0 (tie up) RIULR) (substantial) 4=
[H] o

A% (Regardless) autoCommit Z%tnifif, —/ IndexReader 5k # IndexSearcher M &F & 5175 T ITHI
PR . AFATAER G AT I 2 S22 B R 51 1 commit 15 8L, 7E B H BT IF 2 AT AL W

4RGN (for a while) KA LM ORI, I HIHE (desired) 7524548 (optimal)
K ZPERE (performance), 152 optimize() /5 VR A%AE R 5 |4 5% H 2 Birdl i 11

FTFF IndexWriter 23 444 FH 1) Directory ) —A™ lock SO 22385 AH R 1¥) Directory 17 % —A> IndexWriter
#4330 (lead to) —~> LockObtainFailedException 5% . 15— /N 37 4E A [ f¥) Directory [1) IndexReader X
SR MK AR MHBR SCRA TR, XA e B s el s

L5 (Expert): IndexWriter SLi/Ffg (specify) —/NMrJiE[¥) C(optional) IndexDeletionPolicy SEZHL. R T] LA
T X A A A I A5G AR A Cprior commit) MR 51 A B I BR o B4 1 SIS Cpolicy ) S
KeepOnlyLastCommitDeletionPolicy 28, 7E—/NH7 A 5¢ B IRHEE S 2 5 _E BT AR 64228 (prior commit)
GXVLAD 2.2 WA Z AT 2D AR B O SRR BE % A VFIR A Cexplicitly) fR B LAFT” point in time”
P22 (commit) ERGIHPAALE (alive) —Bfal. T ik readers BB EIB AT, e FERABEMERT
IH 14242 (without having the old commit deleted out from under them) o 336 A6 AN 37 35 o 5t i 5% T I A I 54 7
5 3L (7 delete on last close” semantics) (K 3CPFZ& % (filesystem) il NFS, fijiX /& Lucene ] “point in time”
K Z B ITKHS ) Cnormally rely on).

4% (Expert): IndexWriter fi2F4473 51154 MergePolicy #1 MergeScheduler. MergePolicy 2371 1% 2% 5| HH 1)
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segment A7 5 5 IR AT AT IS e 4 R FH o e AR O R R E A merge SR, A IRAT Cif any) WAL [ AN
MergePolicy.MergeSpecificatio >k i & iX % merges. ‘Bt 2vik#t merges K& optimize() i &b ¥, k44 &
LogByteSizeMergePolicy. #A )& MergeScheduler 23 it 481X 4% merges K4 A, I Her vog A A mHiEfl /B 4
FER AT IX L merges AL FE, Ht45 & ConcurrentMergeScheduler .

4.2.2 org.apache. lucene. index. DocumentsWriter

DocumentsWriter J& 1 IndexWriter i FH >k 67 53 Ab#E 2 AN SCR 26, ‘et &5 Directory 28 /¢ Analyzer 2.
Scorer ZEARE SR Y LI H K, FRA3 il R — 241 term F1 3R AR e— AN B — 1) segment BT 77 2L (1) BCHE SCA, 4 term
B, term A7 B . term [EZER G0, LUME SegmentMerger #& & T 2145 — 1) segment th 2. DL &S K

K

InvertedDocConsumer

FreqProxTermsWriter InvertedDocEndConsumer

TermsHashConsumer

x|

T 7

i TermVectorsTermsWriter| 1 TermsHash NormsWriter

DocFieldConsumer

1

Similarity

IndexWriter

-docWriter : DocumentsWriter

+addDocument()
+deleteDocuments()
+updateDocument()
+flush()

-consumer : DocConsumer
1 -similarity : Similarity

K Doclnverter 1

StoredFieldsWriter

DocConsumer

1

DocFieldConsumers| 1
1 |DocFieldProcessor

Ik

+addDocument(in doc : Document, in an : Analyzer)

1 |+updateDocument(in doc : Document, in an : Analyzer, in't : Term)
+bufferDeleteTerm(in t : Term)

+bufferDeleteQuery(in g : Query)

DocumentsWriter

R BR Z AN SCRS, I H BB —AN PRl segment 304 o IX EE B — N SRS 61— segment
(fii 1] DocumentWriter) LA A X LS segments AT 1 Ab 38 AT 0%
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BE— AN N SCRY AW AL 345 DocConsumer 25, & AP ZSCR I H 5 R 5148E% & (indexing chain) H'& 1
consumers #H E. & A= 4% F Cinteracts with) . fifi %2 () consumers, 5% StoredFieldWriter £l TermVectorsTermsWriter,
PEI AN SCRY 4 22 (digest), I H. 5y _FHEA15 5N SCRYAE A SCAE CEE an e T IAS 9 B — AN SCRS 7 #E Cconsume)
WAF RAM, BT 249 AT IE R4 B SCRY R I )

HEH consumers, Ll FreqProxTermsWriter £ NormsWriter, 222457 HitENAET, RAE 4 —DHiH
segment il tH %A 25 flush ZIREEL T .

— BAF R SE BRATTA TR RAM 2547, BUE CON NI SCRY A H AL 08 2 Ik CIX i 2 AR HE s In 1 SCRS £
A RAM FIf I3 KA g /2 15 flush), AT K Bt — /N L5 segment, K525 A Directory H 2%

4.3 RIIRIEIE

ORI R 5 AR 2 i DocumentsWiriter (14 P £k Ab #REE 5¢ /81, DocumentsWiriter HJ DL SEEIL ]I4S I 22
AR IR BT BN NI ) segment H, 585 T IndexWriter F11 SegmentMerger 5 JF 2148 — (1) segment
2. DocumentsWriter 7 RF 2 2 FR Ab B, HD 2 S G BE RIS N SCRS, e o AN R A RL— A
DocumentsWriterThreadState X} % & M 25 gt Ab 2 ik 2 . 4b 38 B3l ik DocumentsWriter %) 45 4k B &8 57 11
DocFieldProcessor 5 FEIF R 5| AbBREE K 58 B (1), #K XAk 3 4 DocFieldConsumers. Doclnverter. TermsHash.
FreqProxTermsWriter. TermVectorsTermsWriter. NormsWriter UL A& StoredFieldsWriter %%

R QI A P TR N R R A SRR R B PTR -
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IndexWriter

‘ ‘ flush()

/#; addDocument()

T

ocumentsWriter

WaitQueue

addDocument()

finsihDocument()

% addt(DocWriter)

‘ writeDocument(DocWriter)

‘ flush()

DocumentsWriterThreadState

DocFieldProcessorPerThread

DocFieldConsumersPerField

DoclnverterPerField

‘ Call startDocument()

processDocument()

/4 processFields()

2

‘ Call finsihDocument()

DocFieIdConsum}sPéThread

processFields()

‘ finish()

O~

startDocuynt/()

A

yd

StoredFieldsWriterPerField

A

1 finishDocument()

‘ processFields()

e

DoclnverterPerThread

b
finishDocumW /4]

startDocument()

b

StoredFieldsWriterPerThread

Term%TWiterPerThread

‘ startDocument()

%rtDo ment()
/

—

‘ finishDocument()

%ishDocument()

AAT;AAAT;

StoredFieldsWriter

TermsHashPerField next

[PerDoc extends DocWriter ]

‘ add(Token)

‘ writeBytes(); writeVInt();

éﬁnishDocument(PerDoc) j

NormsWriter

‘ finish()

Y

T |
TermVectorsTer

‘ flush(Fields, State)

‘ addTerm(Token); newTerm()

NormsWriterPerField

¢finish0

‘ finish()

TermVectorsTermsWriter

[PerDoc extends DocWriter ]

(éfinishDocument(PerDoc) ]

ermsHashPerField

#add(Token)

‘ writeBytes(); writeVInt();

ﬁPfinish()

FregProxTermsWriterPerField

‘ addTerm(Token); newTerm() }‘

| FreqProxTermsWriter

‘ flush(Fields, State)

\LO

\

Fields\AM.fdx fdt)

‘ flushDocument(PerDoc) ‘

N
Directory. Directory.IndexOutput
IndexOutput (tvx .tvf .tvd)

(.nrm)

‘ writeField()

‘ ‘writeBytes() ‘eriteByteso ‘

1E#& naven
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N RO B A P

4.3.1 DocFieldProcessorPerThread. processDocument ()

R AL B — AN SCRS U R R A, SR ST R SRS I % A fields B, JF B AH N
DocFieldProcessorPerField X % k4 ik kb 34— field . 1% 7772 14 56 R 5155 1) startDocument() K444k %
WUEA, SRJEMKE D RE—A fields, ¥ eI —/ANLL field &5 hash {E0 key [¥) hash &, {HN
DocFieldProcessorPerField 27, 41 hash 2 1 B 4775 1% field, W 581 iZ% Field Info( i H FieldInfo.update() /57%),
WRAAFAE N B 4B 1) DocFieldProcessorPerField Sk B hash & H . ¥R, 1% hash R 277 6if 56 24 5 0
SCRG T SCRE R fields 158, TR FieldInfo.update() & 3741 7] field 42 7 fh i B 45 &L .

#ET hash I, AR R 1% S04 1 fields[1804] RS i SCR Y fields, {H43 L AR 1) fields %4,
I lastGen ST SR, iR field &4 7AH[R, WP Field ¥shn%] DocFieldProcessorPerField 11 fields
Hdirh o @Arse fields 5 R fields 24 3% field 4477, 1195 A vectors S5 288 g Mot vy . 25
THETE R M SCRYACRE, B3 fields $4 4K 2K ] DocFieldProcessorPerField 1 processFields() /7i:#E47 (K
INTTREEHR D, 5285 finishDocument() 58 B n LA, W15 N Fieldinfos 45 .

A R, BRI R AN SR

SCRGER N RERTI REFE BT
title Lucene Jsi%4)#r true true true
url http://javenstudio.org false true false
content RO 2T g ) true true true
content EGINOROIFESUN S true true true

TR LIS fields B4 (2R 45 4
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DocFieldProcessorPerField[] %4

fields array

content title url

4

DocFieldConsumerPerField

FieldInfo

Fieldable[2] = @ @

Name = “content”

Number =0

fieldData =« mfalg s ”

isIndexed = true

DocFieldConsumerPerField

DocFieldConsumerPerField

FieldInfo

FieldInfo

Fieldable[1] = @

Fieldable[1] = @

Name = “title”

Name = “url”

Number =1

Number = 2

fieldData = “Lucene V47

fieldData = “http:/jjavenstudio.org”

isindexed = true

isIndexed = false

fieldData = “&3lm et

isIndexed = true

4.3.2 DoclnverterPerField. processFields()

ZITIES AT SCRY field £od (1) B HER Ginverter) 7R ALSE TAF o AEFR ORI AT R — A2 7T AT field
Hd, ED EEIE) Fieldable %041, ‘&7 oi s &N 0 i (Tokenizer) — N> term FFAAAifi B ATIAE STRS P )47
BRI, B Term [ AT Term SR SEHE . 7567 53 SCRS I SCAR I 40 R TAE - G Analyzer),
term f%& 3% 2 B consumers @ AT K A& 1) 4 4 B, Bl InvertedDocConsumerPerField il
InvertedDocEndConsumerPerField, 711X 5. & TermsHash 1 NormsWriter

1%J7iEE I —> Doclnverter.FieldInvertState X G RA-AE I ZE T SCRIP) 4|7 field T term H IR A7
position A1 offset LA LA frequency %515 &, [l 1% field (1) boost M, BT 4 H) 4 511 fields 1) boost
L5 3RSy boost TR, JBILAFFR A I 44~ consumer () start() J K 1% field S5 75 2EUEAT invert 403, LL A
FLE field RATHERGIN, B3 term [ A R — field 75 2R 5 {HAT L50 (tokenize), N
¥ field FEANSCARE M —A> term 174, term KJEHRIE UMK, B offset % K %01, position 1)
Fabn 1. WRFERSIIF H 0, WEA analyzer $5 5 1) tokenizer $EAT /1l 4bEE, 43— token KA
2 term Y5 N3 TermsHash 1 NormsWriter. Vi, 1% term [1) position £3¥% 1 token [f positionincrement ¥ & 15
CRIF P95 58 1 52 token [RA7E D). Offset 453% token [¥) offset {iit 4, IXSeH{h h/rinl bt &, nf LUE
AR IR A fE,  Lhn R T A A B SR, B R g | ) SR A

Iyial BA K term s nse s, BN TermsHash A1 NormsWriter [#) finish() /772, St FIFEAs X 88,
WYLV N B vk A # R field 195 IE R 1) 254 -
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processFields 4b ¥

fields array

content title url
4 4
token = “Z&5|” token= “J&” token = “lucene”
position =0 position =1 position =0
offset=0 offset =2 J offset =0
token = “dyifay” token = “fIzE” token = “JEHg”
position = 2 position =3 position = 2
offset = 3 offset=5 J offset = 6
token= “f1)” token = “Z&5|” token = “4r#7”
position = 4 position =5 position = 4
offset=7 offset=8 j offset = 8
token = “[f)” token = “fizt”
position = 6 position =7
offset = 10 offset = 11 j fields PositionIncrementGap
title 1
token = “iTFE” url 0
position = 8 content 0
offset = 14

4.3.3 TermsHashPerField. addToken ()

TR ST R T 40 R token AT BRIV INE PostingList M, R DAY B A5 A S AR A FBE
K f¥) consumer #7772, 41 FreqProxTermsWriterPerField B TermVectorsTermsWriterPerField . 175145 & £ i)
M =ANNAEH % s, BI CharBlockPool. IntBlockPool F1 ByteBlockPool. X =M F Cslice
ok block) K&, &— A REEMKE, & XAE DocumentsWriter HF, Jf H.tH 1 DocumentsWriter 343t 85 i)
Peali [ B3k, DR BT AR RT3 S R I E

TermsHashPerField 2 4E4—A™ postingHash [ #1513 , F K A7 it A BRRE— NS N1 token R LA EA5 S,
Rl RawPostingsList 2. 8 INTKI I 56 2 V155 termText [¥) hashCode {i, [F]i4bHE BT Unicode F77F, SR 7
postingsHash #H #r k1% TermText [) RawPostingsList, FANEIZSI—NFri, 75 sk 38 5 A7 &4 5 o
TermText A4 5 N\ 5] CharBlockPool H2:, [f]i RawPostingsList Hic 5% HoAv & Rl textStart i . ByteBlockPool
HHE N &A™ postiong 1 freq 24 (freq £E fieldInfo (1) omitTf ¥ & false B 5% ), X ANACELAE 5 1287k
HEAT (FreqProxTermsWriterPerField F1 TermVectorsTermsWriterPerField), RawPostingsList.byteStart i Sz 45
. IntBlockPool H1ig six Le 4045 7F ByteBlockPool HH 47 & fii#%, RawPostingsList.intStart it #2 i #% -
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%A PG RN A A R A S R SR A (R ¥ consumer 4 FreqProxTermsWriter )

TermsHashPerField.addToken(Token) 4b i

DocumentsWriter
freeCharBlocks freelntBlocks freeByteBlocks
| ) i
TermsHashPerThread ! . e
CharBlockPool DocumentvsWng. CHAR BLOCK SIZE IntBlockPool DocumenAtsWrgekr. INT BLOCK SIZE ) N
Ve ™ - ~ |
Butfers(o] [l [0 [0 [ g [0  sureersto] [ [ [ [ ] |
Butfers(1] | @I [\ [ W[ \oo] st [\0|  Burrerstt]| [ w22 | | | [ ]|
\ T |
———  DucumentsWriter. BT BLOCK/SIZE / ;
— \ —
Buffers[OJ‘ ‘ ‘ ‘ ‘ ‘ ‘\ ‘ ‘ h ‘ }/ ‘ (AAAW ‘ (4441“
puttersi] | | | o [ ] | || ﬂ AN NNN
TermsHash
RawPostingList[] postingsFreeList
| | || P
|
\ i
TermsHashPerField
RawPostingList[] postingsHash //
o T T [z [ 5[] & [ ]

FreqProxTermsWriter. PostingLisft
RawPostingList
textStart = 13
intStart = 10

byteStart = 22 D—

docFreq =1
lastDocID =0
lastDocCode = 0

lastPosition = 7

4.3.4 FreqProxTermsWriterPerField. newTerm() /addTerm()

%A TR term ZESCRY B E (position) AR (frequency), DL term 717 payloads DL &
term JITAE I SR g 5 2505 S NNAFHP INZE PRI, B TermsHashPerThread /) ByteBlockPool *f%:. ifi
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TermsHashPerThread.writeByte() it [ i) < 55 37 IntBlockPool HHIME, 5 7] % i ByteBlockPool £i7 %'

4 field 1¥) omitTf 24 true I, H2xidsk term tHILMSCRY g 5, sk S5 A docld 5 | —AN3CHY docld )
ZAAH, H—A A docld A% . Wik omitTf 24 false, M) term HBLA position LL A2 payloads (41 %45 (115, position
ST B S =AM E 2R, 5B —MEA ARG 12 JF AR (term HYBILAE 5 — AN SCRY I
B C77k[R omitT=true), LA term HBLLE1Z ORS00 docFreq, Aik#ni docFreq=1 Mif&s
A docFreq, JfH. docCode 5 A5 1 fais H 1.

ASH S I BAE S5/ N R AT, HoAr B v docld=0, 31 H X 7 4L BE content 1] field [X7F omitTf ¥ & 4 false

s, Ji5hE T ByteBlockPool idsk 2 J5ds int £y, KPR H K Vint (71 RA,  PrBIRELE offset R R
el WHSERTPRIUH .
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FregProxTermsWriterPerField.newTerm()/addTerm() 4%

TermsHashPerThread
CharBlockPool IntBlockPool
Buffers[0] [ &&l [0 [/ [0 [ Wy [\0|  Buffers[o][ |
Burrers(1] [ 00 [0 [ [\0 [ i# [W0]  surfers(1][ |

(2] [ [ |

ByteBlockPool

Payload data with length

[ ]
[ ]
[4]

f—b
Buffers[oli’,sjiﬁfwzk\l[iﬂo 2o s el o2

Buffers[1] E Ff\‘ \y\Z ti H\Q\‘\

2T8P‘}’f}ﬂ¥£ ‘ |

L]

FreqProxTermsWriterPerField

lastPosition = 0 |

Term( “%s1”)
textStart = 0 docFreq =1 7 docFreq =2 \'.\
intStart = 0 lastDocID = 0 lastDocID =0
byteStart =0 lastDocCode = 0 lastDocCode = 0 ¥

lastPosition =5

Y If omitTf = true Then
lastDocCode = (docId - lastDocld)
proxCode = position - lastPositio:

Else

i lastDocCode = docld = lastDocld;

proxCode = position;

proxCode = 0 4 proxCode =5
Term( “&”) Term( “tufi” )
textStart =3 docFreq = 1 textStart =5 docFreq = 1
intStart = 1 lastDocID =0 intStart = 2 lastDocID = 0
byteStart = 4 lastDocCode = 0 byteStart = 6 lastDocCode = 0
lastPosition = 1 lastPosition = 2
proxCode = 1 proxCode = 2
Term( “aigt” ) o
textStart =8 docFreq =1 docFreq =2
intStart = 3 lastDocID =0 lastDocID =0

byteStart = 8

lastDocCode = 0

lastDocCode = 0

lastPosition = 3

lastPosition = 7

proxCode = 3 proxCode = 4
Term( “i” )
textStart = 11 docFreq =1 docFreq =2
intStart =4 lastDocID =0 lastDocID =0

byteStart = 12

lastDocCode = 0

lastDocCode = 0

lastPosition = 4

lastPosition = 6

proxCode = 4 proxCode = 2
Term( “itfi” )
textStart = 13 docFreq =1
intStart = 5 lastDocID = 0 omitTf = false [I1iDL.

byteStart = 16

lastDocCode = 0

lastPosition = 8

proxCode = 8

IR omitTf = true, FHALEAN position & payload %i#fi,
docFreq BALEAN, BIHSAS term HILA SO S LN
docFreq K 1 HHHEARLEHAN,

GAN2 A TermsHashPerField 28fY writeByte() il
writeVInt O 7735, BEHES ANNTEZEM, B ByteBlockPool FH.

1E#& naven
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4.3.5 TermVectorsTermsWriterPerField. newTerm() /addTerm()

EITER T term 7ESCRY T H IR AL E (position) Ffi#% (offset) [l (startOffset, endOffset) %5(% 5
H5NWNAEH %X, Bl TermsHashPerThread + ff) ByteBlockPool X% . 5 ¥y & K& KA 4
field.isStorePositionWithTermVector() = field.isStoreOffsetWithTermVector() & true K, A1 N 1 5 &
(startOffset,endOffset) &k, position 445 A .

B ONRIX I B SIS E 5 A ProxCode i1 Payload %3 2 J& . 5\ position LA 8, BIIEiZAL
B4Z Vint K5 NHEIRT . (w105 A2 TR i m A B startOffset, LA &5 SR 1A% 55 TT4a e 1) 25 (8
Bl endOffset-startOffset, [F]FELL Vint 2575 A ByteBlockPool . 7 #hiX #e4if K25 N B N AL rh b, £E finish()
VA I A 2 e AT B E S5 N tvx FLtv iltvd [ SCfEp, N AT R A

b TR 5 R S5 A I R B, S A5 N5 2 ByteBlockPool (#7772 5 E—1ih FreqProx 5 A f b B —
0, [T ] TermsHashPerThread.writeByte() 5. 12 E K i B .
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TermVectorsTermsWriterPerField.newTerm()/addTerm() 4b##

TermsHashPerThread

CharBlockPool

IntBlockPool

Buffers[0]

il [0 [ &[] wfr [o]

Buffers[1] ‘ Bk ‘ \0 ‘ if]

0 | i Vo |

Buffers[0] ’—‘ ‘ ‘ ‘ ‘ ‘ u
Buffers[1] ’—‘ ‘ 22 ‘ ‘ ‘ ‘ D

Payload

Buffers[0]| 0

ByteBlockPool ProxCWﬁWPositioV
WL 718 s e 2 s o] 2 [ApA T ATaTal?

Buffers[1]

\

ofz2Jafdr]e]4]

Buffers(2] (2 J#

10

\
\\1 ‘ 6 \\\
N \

2lsfol | | | [ ]

\

ARV

TermVectorsTermsWriterPerField

Term( “%31”) O e X
textStart = 0 freq=1 VU] freg=2 I
intStart =0 lastOffset = 2 !'| lastOffset = 10

byteStart =0

lastPosition =0

lastPosition =5 D--

startOffset = 0

startOffset = 8

endOffset = 2 endOffset = 10
Term( «z”) Term( “tf” )
textStart = 3 freq=1 textStart = 5 freg=1
intStart = 1 lastOffset = 3 intStart = 2 lastOffset = 5
byteStart = 4 lastPosition = 1 byteStart = 6 lastPosition = 2
startOffset = 2 startOffset = 3
endOffset = 3 endOffset =5
Term( “guzt” )
textStart = 8 freqg=1 i freq=2

intStart =3

lastOffset = 7

lastOffset = 13

byteStart = 8

lastPosition = 3

lastPosition = 7

startOffset =5

startOffset = 11

endOffset = 7

endOffset = 13

Term( “f1”)

textStart = 11 freq=1 freq=2
intStart = 4 lastOffset = 8 lastOffset = 11
byteStart = 12 lastPosition = 4 lastPosition = 6

startOffset = 7

startOffset = 10

endOffset = 8

endOffset = 11

Term( “itf” )

textStart = 13 docFreq =1
intStart = 5 lastOffset = 15
byteStart = 16 lastPosition = 8

startOffset = 13

endOffset = 15

I E T field. isStorePositionWithTermVector ()
I, (startOffset, (endOffset-startOffset)) A <(F
fitho

WREE T field. isStoreOffsetWithTermVector () i,
posi tionZ A A7k
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5  RIEZUTMER

5.1 HEEFMEK Directory

Directory JAHIG A T SCRI R 5 I IAE i -

5.1.1 org. apache. lucene. store. Directory

— Directory % & — R ¥ G — 1512 (aflat list of files) o SO AT LLZE B AT 1 61 2 IR — R 5N,
— H IR O, BT TS A8 T E (read) BRE MR (delete) 245, I LIRS 7 1 BORT 55N 1 I i
FVUFBEALYT A (random access) .

EXHIFAEBAL Java 110 APL, (HJZSERAYIHLEGE, T 1O BEAE#S &M I XA AP AR X AF 1L
BT R E Gk, LT RAEIES] (RAM-based indices) [5<EL (B RAMDirectory). it JDBC 7f
SETEBAR E T RG] B — DRI — A ss (RI FSDirectory ).

Directory [ ML & —> LockFactory #5588 1), T L ik i A Directory Si245 1) setLockFactory() /7 ¥2:
KL

- FSDirectory
ot [DIRECTORIES : Hashtable

FlockFactory ; LockFactory | disableLocks : bool
H-1ist) : String|
HfileExists(in name = Stnng) - bool

HileModified{in name : String) : long
H-touchFile(in name : String)
HdeleteFile(in name : String) RAMDirectory
HrenameFile(in from : String, in to ; String) -
H-fileLength(in name - String) - long Q—T"_"-\"HP - HashMap
FereateOutput{in name : String) : IndexOutput FsizelnBytes : long
topeninput{in name : Stong) : Indexinput
elose()

Hmakel.ock(in name ; String) : Lock

H-clearLock(in name : String) MManpDirectory
HsetlockFactory(in lockFactory © LockFactory) a7 rectony

tgetLockFactory() : LockFactory
HaetLockID) @ Swing
Hcopy(in sre ; Directory, in dest : Directory, in closeDirSre ; bool)

5.1.2 org. apache. lucene. store. FSDirectory

FSDirectory & L # S¢ L Directory il % 2804 — A& SCAF I H oo H S B 52 BL AL i 45 110
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SimpleFSLockFactory, A& nJ LUEL #F 7 &S, B4 getLockFactory()f A—/ LockFactory S5, 54 i@
T8 ] setLockFactory() J5 i B il %€ LockFactory 2.

H W 2847 (cache) #ke, X—AANR@ BIAFGHUE % 1T (canonical path) ki, [AFf[) FSDirectory
S 3E HaE I getDirectory() iR Al IXAEAFREIZE ML (synchronization) GEXS H st /EH

FSIndexOutput
-file : RandomAccesskile
-isOpen : bool
FSDirectory _FFSindexOutput(in path - File)
FDIRECTORIES : Hashtable y; 7 [+flushBuffer(in b : byte[], in size - int)
-disablelocks ; bool / telose()
Flist() - String[] W +seek(in pos : long)
HfileExists(in name : String) : bool o +Hength() : long
HtileModified(in name : String) : long 7/
HtouchFile(in name : String) 4
HdeleteFile{in name : String)
trenameFile(in from : String, in to : String)
HileLengthfin name : String) : long
+crcarc()gutput(in name ; Strlzng) y lﬁdcx()umut Foludetipe
Hopeninput{in name : String) : Indexinput -file : Descriptor
Hclose() LisClone : bool
tmakeLock(in name : String) : Lock s =FSIndexInput(in path : File)
HclearLock(in name : String) SR —Y-readinternal(in b : byte[]. in offset - int, in len : int)
+setl.ockFactory(in lockFactory ; LockFactory) rclose()
HgetLockFactory() : LockFactory +seeklnternal(in position : long)
tgetLockIDY) : String =length() : long
tsetDisableLocks(in doDisableLocks : bool) ~clone() : Object
H+getDisableLocks() : bool +isFDValid() : bool
(getDirectory(in path : String, in lockFactory : LockFactory) : FSDirectory
HgetDirectory(in file : File) - FSDirectory 1

tgetDirectory(in file : File, in lockFactory : LockFactory) : FSDirectory
HgetDirectory(in path : String, in create : bool) | FSDirectory

H+getDirectory(in file : File, in create : bool) : FSDirectory 1
Hereatel )

Hanit(in file - File, in lockFactory - LockFactory) -
teetFile() : File Descriptor

LisOpen : bool
-position ; long
-length : long

H-Descriptor(in file : File, in mode : String)
Hclose()
Htinalize()

5.1.3 org. apache. lucene. store. RAMDirectory

RAMDirectory 2KJ&— N N AEH (memory-resident) Directory $il1% 25 (K52, H S8l ity Se LA ] Bk 4y
(1) SinglelnstanceLockFactory, {H/&n] LU i setLockFactory() 5% & 4
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RAMDirectory

HfileMap : HashMap
LsizelnBytes : long

st ) : String| |

HileExists{in name - String) - bool
HileModified{in name : String) : long
HouchFile{in name - String)

HdeleteFile(in name : String)
HrenameFile(in from : String, in to : String)
HileLength(in name - String) - long
HereateQutput{in name : String) © IndexOutput
topenlnput{in name : String) : Indexinput
Helose()

HRAMDirectory()

RAMInputStream

-file : RAMFile
-pointer : long
-length ; long

+closel)

+length() : long

N RAMInputStream(in file : RAMFile)
+readInternal(in dest : byte[], in destOffser : int, in len : int)

Hseekinternal(in pos ; long)

RAMOutputStream

-tile - RAMFile
-pointer - long

=RAMOutputStream()
=RAMOurtputStream(in f; RAMFile)
/?—writcTo( ) = IndexOurput

HRAMDirectory{in dir
H-RAMDirectory{in dir
+tRAMDirectory(in dir
H+RAMDirectory{in dir

: Directory)

: Directory, in closeDir : bool)
: File)

: String)

5.1.4 org. apache. lucene. store. IndexInput

i - reset()
e +fushBuffer(in src : byte[], in len @ int)
rclose()
—seek(in pos : long)
+length() : long
I
1
RAMFile
Fbuffers - ArrayList
Hlength : long

directory - RAMDirectory
-?izelnB)'lts :long
HastModitied : long

FRAMFile()

FRAMFile{in directory : RAMDirectory)
HgetLengtii) : long

setl.ength(in length : long)
H-getlastModified() : long
tsetLastModified(in lastModified - long)
taddBuffer(in size : int) : byte[]

HgetSizelnByres() : long

IndexInput 2 )& —/N K T I —A™ H 3% (Directory ) sz EUSCAF 4 5388, J& — /MRl AL7 i) (random-access )
[ AR Cinput stream), - TFT4 Lucene #2HX Index [¥##:1F. Bufferedindexinput J&—/MSCBL T 522 ob i

IndexInput (1Al SR o
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IndexOuiput

twriteByte() - byte

HHwriteBytes{in b : byte[], in oftset : int, in len | inr)
HwriteInt() ; int

HwriteVint() ; int

HwriteLong() : long

twriteVLong() : long

HwriteString() @ String

writeChars(in s : String, in start ; int, in length - int}
closed)

H-flushiin pos : long)

Hength() : long

HHgetFilePointer() : long

Hseek() - long

T

BufferedindexOutput
-BUFFER SIZE : it

Fbuffer : byte[]

FbutterStart ; long

FhutterPosition : int

FHwriteByte() : byte

HwriteBytes(in b ; byte[], in ofiset ; int, in len : int)
Hclosel)

H-flush{in pos : long)
tgetFilePomter() : long

Hseekl) : long

Hlength() : long

HtlushBuften()
FSIndexOutput RAMOutputStream

-file - RundomAccessFile Htile ; RAMFile

-isOpen : bool -pointer ; long

+FSIndexOutputiin path : File) RAMOutputStreany)

+fushBuffer(in b : byte[], in size : int) +RAMOutputStreamyin f : RAMFile)

relose() =writeTo() - IndexOQutput

—seek{in pos | long) Teset()

=length() - long +HushBuffer(in szc : byte[], in len : nt)
~closel)
+seek({in pos | long)
=length() - long

5.1.5 org. apache. lucene. store. IndexOutput

IndexOutput 2 J&— 0 T 5 A S —AN H % (Directory) il % 525, & —ANBEHLYT 9] (random-access)
(F% R Coutput stream), JHIT-FTf3 Lucene 5N Index {1441 . BufferedindexOutput 42— NS2HL T 22 1)
IndexOutput FJ5EALSEIHL. RAMOuputStream & —/NMPAEEER  (memory-resident) 1) IndexOutput (15530
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Indexinput

-chars : charf]

treadByted) : byte

Hreadine) ; int
HreadVint() ; int
HreadLong() : long
treadVLong() : long
HreadString(} : String

HskipChars(in length ; int)
Hclose()

tgetFilePointer() - long
Hseek(in pos : long)
Hiengtiy) : long

H+clone() : Object

HreadBytes(in b : byte[], in offset : int, in len : int)

HreadChars(in buffer : char[], in start : int, in length : int)

T

BufferedIndexInput

FBUFFER_SIZE : int
-bufYer : byte[]
-bufterStart : long
-butterlength - int
-bufterPosition : int

sreadByte() : byte
=refill()

+eetFilePointer() : long
+seek(in pos : long)

~clone() : Object

readBytes(in b : byte[], in offset : ing, in len : int)

+readinternal(in b : byte[]. in offset : int. in length : int)

=seekInternal(in pos : long)

/

N

FSIndexInput

RAMInputStream

-file ; Descriptor
-isClone : bool

HFSIndexInput(in path : File)
+close()
Hlength() : long

Helone( ) : Object
HisFDValid() : bool

Hreadinternal(in b : byte[ ], in offSet ; int, in len ; int)

tseekInternal(in position : long)

/EZ naven /u4 http://javenstudio.org/

-file : RAMFile
-pointer : long
-length : long

HRAMInputStream(in file : RAMFile)

treadInternal{in dest - byte[], in destOffset - int, in len : int)
Hclose()

H+seekInternal(in pos : long)

H+length() @ long

-48-



Javen-Studio MIME/NE - Annotated Lucene GERADE|HTH AR

6 SUEAFRWTAHTE

Analyzer 41 515 BT SR SR FF PRI ¢

6.1 CRYSHTK Analyzer

6.1.1 org. apache. lucene. store. Analyzer

Analyzer 244 3 T 43 BT SCA 1) TokenStream X 4, Rt (thus )& i Crepresent) FH T A SC A H 43+ i Cextract)
HH AR T terms B)— MR (policy). SAYHK (typical) SEHL i Ja i —> Tokenizer, €544 I\ Reader
W% i EUCE AR (stream of characters) F1Hi%4 (break into) J5i#hft) Tokens (raw Tokens). )5 — e %
) TokenFilters nJ A 73X~ Tokenizer (W4 th Fo 4. RDHEIRI)T-E (subclass) H7E ™ (override)
SE XAEXAN KPR b — AN 5k, S E Analyzer #4253k A— N TEBRIEHS Cinfinite loop) .

Analyzer

“tokenStream(in fieldName : String, in reader : Reader) : TokenStream
=getPositionIncrementGap{in tieldName : String) : int

o

SimpleAnalyzer

FrenchAnalyzer

StandardAnalyzer ChineseAnalyzer

StopAnalyzer

- CJKAnalyzer
WhitespaceAnalyzer

6.1.2 org. apache. lucene. store. StandardAnalyzer

StandardAnalyzer JS&{F—/~ English [1) stop words %13 K317 tokenize 43t SCAH word, i
StandardTokenizer 253 fi# ], Fhi_L StandardFilter UL & LowerCaseFilter UL & StopFilter iX &t jig ge k47 AL BE K
IXFE—AN Analyzer 25 SEH .
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Token TokenStream
<.- ——
TokenFilter
StandardTokenizerConstants
WaordlistLoader StopFilter LowerCaseFilter StandardFilter StandardTokenizer
& 43 " T 0N
\ \ \ I /
\ \ \ 1 /
\ \ \ I [
| \ \ ] /
\‘ StandardAnalyzer II
-stopSet : Set {
~-STOP_WORDS : String[]
HStandard Analyzer( )

FStandard Analyzer(in stopWords : Set)

HStandardAnalyzer(in stopWaords : String[])

H+StandardAnalyzen(in stopWords ; File)

HStandardAnalyzer(in stopWords ; Reader)

HtokenStream(in fieldName : String, in reader : Reader) : TokenStream

7 WSSOI VE S
Similarity & 61 57 45 SCRSVF 47 .
7.1 SCRYPE4r2KE Similarity

7.1.1 org. apache. lucene. search. Similarity

Similarity ZESEILE 5> (scoring) 11 APL, BRI TR R 0 5% . DefaultSimilarity 282 644 11
HAr 52D, SimilarityDelegator 282 F T Z 46543 (delegating scoring) (1<, 7E Query.getSimilarity(Searcher)}
S HLUEAE R, DS (override) —-> Searcher ' Similarity S0 (X AT I 52 J77%: (certain methods ).
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Similarity

~detaultimpl : Sirmlarity

LNORM TABLE : float(]

HsetDefault{in similarity ; Similarity)

HeetDefault() - Similarity

tdecodeNonn{in b - byte) : float

FeetNormDecoder() : float]]

HlengthNorm(in fieldName : String, in numTokens : int) : float
HqueryNorm{in sumOfSquaredWeights ; float) ; tloat
HencodeNorm{in f : float) : byte

Htf{in freq : int) : float

tsloppyFreqg(in distance : int) : float

Hifiin £ float) : float

Hidf{in term : Term, in searcher ; Searcher) ; tloat
Hidfiin terms - Collection, in searcher : Searcher) : float
H1df{in dockreg : int, in numDocs - int) @ float
teoord(in overlap : int, in maxOverlap : int) : float

DefaultSimilarity SimilarityDelegator

-delegee : Similarity

H-lengthNorm(in fieldName - String, in numTokens : int) : float | FlengthNorm{in fieldName : String, in numTokens : int) : tloat

H-queryNorm{in sumOQfSquaredWeights : float) : tfloat Hquery Normiin sumOfSquared Weights : float) : float
tsloppyFreqiin distance : int) : float tsloppyFreq(in distunce - int) - float

+iffin I': floas) : float +iffin [ flexay - flexa

+idffin docFreq ! int, in numBDocs ! ing) ! float +idfiin dockreq : ing, in numDaocs ! int) ! float
Hcoord{in overlap ; int, in maxOverlap : int) ; tloat +eoord(in overlap ; int, in maxOverlap - int) : float

7.2 Similarity ¥¥4AR

i) g AR T OCR d B9 B S AR SCR R AT ) ) i (query vectors) 2 AR 5LEE ) (cosing-distance) 507
SRR (dot-product) #55% (correlates to), SCRYFIE # i 47 T— /M5 EAZ (Information Retrieval) (1]
AR (Vector Space Model (VSM)) 2 . — 4 SCRY 1) 1) 125 A i o) f BT Ccloser to), & IR0t Bk
(scored higher), XANHdein N ARXTH:

N
=}
=]

score(q,d) = coord(q, d) x queryNorm(q) x Z(tf (t _in_d)xidf (t)? xt.getBoost() x norm(t, d))

t_in_q

Horpr

tf(tin d) 45 term (I ILK AL (frequency) 155 & (correlate to), & Xk (defined as) term t 7£ 24 Hi 5
43 Ceurrently scored) (1344 d HH B Cappear in) X% (number of times). X —AM45 & (gived)

() term, ABLEHI IR term (YR ECEZ (more occurences) (1) SCRHE $R 151w (940 . Chigher score).

B4 [ th(tin d) 89S BLAE DefaultSimilarity 25, AR

\)

=

1

tf (t _in_d) = frequency?

2. idf(t) U (stand for) J#s CA4AZ (Inverse Document Frequency). X% % Cinverse of)
i) docFreq CHIILLL term t SCRYEH ) KR XN EE SURBAE HIL Crarer) 1) term K54
B sy oesk Ccontribution) 5522 (1940 %, B4y idff(t in d)ELVES2INAE DefaultSimilarity 254, Azt
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I

. numDocs
idf (t) =1+ log(——MM
® g(docFreq +1)

3. coord(q,d) & —MVFArIAT, FETF (based on) 15 £ /DA i) terms LEHF E K1 SCAY (specified document)
i Fe . EE C(typically), —FiES T A terms i SCRYHE L 53— R A5 T /b A0 if) terms 1)
SCRYARAS T B X MR IR T (search time factor) SE 7R R (I INHEEAE ] Cin effect at
search time), ‘&7 Similarity %1% coord(q,d) & 5 it 4.

4. queryNorm(q) /& —/™M&I1E T (normalizing factor ), JH ks AN i) #x iy 1] () 43 %5 58 v] L4 Ccomparable ).
XA R AN 2 i SRS I HE 44 Cranking ) CEEL A 48 22 47 19 SCRY Cranked document) 2 341 Cmultiplied )
A FI R % (same factor)), FEAfTIHLIEHE (but rather just) & T 243X (attempt to) {EFGAS A 2rify
At (A RZRS] (different indexes)) [ B RJ HUACPE o 3Kt —/NEZR IS R DAL 1 2 7048 2R 1R I ik
EAET, 1 Similarity X%, 548 queryNorm ()53 Szl 7E DefaultSimilarity 251, AR

1

queryNorm(q) = queryNorm(sumOfSquardWeights) =
sumOquuaredWeights%

sumOfSquaredWeights ( AriIf) terms) & H1 7 1) Weight XF %1181, 11— M /R (boolean) i1
WA

sumOfSquaredWeights = g.getBoost()* x > (idf (t) x t.getBoost())’

t_in_q

6. t.getBoost() st —MHZ I (search time) 4K A g H I term t (1) boost % {f, H 4445 & 71 (as specified
i) A 1) SCAS R (B WA HTESD , B (N T RE R 1 1) setBoost() K48 5E o T ZvE R 2 52 Fr L Creally)
BH—/NH# (direct) ¥ APIKiin] (accessing) — N2 term (WA (multi term query) H1(#)—
A~ term [ boost {H, HEAHIHLEL (but rather), 2~ terms (multi terms) 7E—/ME i HLRRE X

(represent as) J&% > TermQuery X%, Bt LAET i HL1H— term [1) boost {EL 115 ) A& 1 ik 1 FH - 2% 1)
(sub-query) [1] getBoost() /7% SZHLIH) o

7. norm(t,d) JEFEMRENTY C(encapsulate) — /7> boost {H (FEZRSIHSTE]D R K ¥ (length factor):
® document boost — 7R INSCRS B Z 51wl i ] doc.setBoost() kK .
®  Field boost — 7L Field 23042 jiid ik i field.setBoost() ok 4 & «
® lengthNorm(field) — 7E 3OS N3N & 51 (W%, AR4EE (in accordance with) SCFS % field [1) tokens
BHHEASH, LA (shorter) 11 field 20Tk EE 2 (1 5) %1, lengthNorm J&7E 2 5| [ i
£, 1 Similarity 2583,
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MmO A N BN R IR, BT BT R B R A TR R (multiplied) . QS SCRA 2
AN A 4 1) fields (multiple fields with same name), BT 41X % fields ) boost {1t £ 4l — e Af Tt >k
(multiplied together):

norm(t,d) = doc.getBoost() x lengthNorm( field) x H f.getBoost()

field _f _in_d_named_as_t

SR norm H{E 16 &5 AL W A7 4 (stored) 2 Fi w4k (encoded as) — AN Bif) 55 (single byte).
LERTR K%, IXAS norm 75 {H M & 51 H 5% Cindex directory) sz >k, Ff#6i5%1n] (decoded back)
—A norm ¥ S (float value). IX/M/fi#fY (encoding/decoding) 4724, <4 (reduce) 5|
K/ Cindex size), 1Xf$H T (come with) K EEHFEM A C(price of precision loss) - ‘& ARIUFE
decode(encode(x))=x, %445k} decode(encode(0.89))=0.75. ifF7 7Byt & (S, Ko HIH i A& 4 R
43 (scoring) FIIXAS norm #84r EIEAIR T, B, Ak RAEHAANFE R Similarity .

Annotated Lucene f£#: naven HJJ: 2008-10-20
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