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개요 

 검색을 위한 라이브러리

 오픈소스

 완벽한 어플리케이션이 아님

 Java로 구현되어 있다. 

 Doug Cutting이 창시함.

 널리 쓰이고 있음 IBM, MS 등.

 최근 2.0까지 개발을 완료.

 UTF-8 기반.

 현재 여러 서브 프로젝트들이 활성화 되어 있음.
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정의
 문서(Document)

 필드(Field)

 필드의 종류(Types of Fields)

 Keyword : 분석X, 검색O, 저장O (ex. 전화번호, 주번, URL 등)

 UnIndexed : 분석X, 검색,X, 저장O (ex. 요약문 작성시)

 UnStored : 분석O, 검색O, 저장X

 Text : 분석O, 검색O, 저장?

 텀(Term)

 역색인(Inverted Indexing)

 세그먼트(Segments)

 문서번호(Document Number)
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기본 인자형

 Byte

 Uint32 

 4 Bytes

 Uint64

 8 Bytes

 Vint

 Variable-length format

 Chars

 Modified UTF-8 Encoding

 String

 (Vint, Chars)
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Per-Index Files(1)
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Per-Index Files(2)

 Segment File(‘segments’)

Format Version NameCounter SegCount Segment 정보1

SegCount  

SegName SegSize

 Lock Files (‘commit.lock’ or ‘write.lock’)

 “segments”파일을 읽거나 쓰거나 삭제중임을 명시하는 파일 -> commt.lock

 인덱스 파일을 쓰고 있을때 -> write.lock 

 Deletable File (‘deletable’)

 삭제할 인덱스 파일들을 저장한 파일 (Win32)

 Compound Files (‘.cfg’)

 다중파일에서 사용하는 여러개의 파일을 하나로 묶어둔다.
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Per-Segment Files(Fields) (1)

FieldCount FieldName

 Field Info(‘.fnm’)

FieldBits

FieldCount 크기 
FieldCount VInt

FieldName String

FieldBits Byte

 FieldBits  

   가장 낮은 비트는 인덱스 저장 여부
   두번째 비트 term vector 저장 여부
   세번째 비트 term positions 저장 여부
   네번째 비트 term offsets 저장 여부

the quick brown fox

1 1 1

  0                 3    4                9   10             15     16              19

positions

offsets
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Per-Segment Files(Fields) (2)

 Stored Fields

 1. Field index, or .fdx file.

FieldValuePosition

SegSize  크기 

FieldValuePosition UInt64

 2. Field data, or .fdt file

DocFieldData

SegSize  크기 

FieldCount FieldNum Bits Value

FieldCount   

FieldCount VInt

FieldNum VInt

Bits Byte

Value String

Bin Value
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Per-Segment Files(Term Dictionary) (1)

 Term Info

 1. The term infos, or .tis file.

TIVersion TermCount IndexInterval SkipInterval TermInfo

TermCount 

Term DocFreq FreqDelta ProxDelta SkipDelta

PrefixLength Suffix FieldNum TIVersion UInt32

TermCount UInt64

IndexInterval UInt32

SkipInterval UInt32

StringSuffix

VIntEtc.

Bone  2, ‘y’     (Boy) ex)
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Per-Segment Files(Term Dictionary) (2)

 Term Info

 2. The term info index, or .tii file.

TIVersion IndexTermCount IndexInterval SkipInterval TermIndices

IndexTermCount 

TermInfo IndexDelta

Term DocFreq FreqDelta ProxDelta SkipDelta

TIVersion UInt32

IndexTermCount UInt64

IndexInterval UInt32

SkipInterval UInt32

VIntIndexDelta
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Per-Segment Files(Frequencies) 

 .frq file

TermFreqs SkipData

TermCount 

TermFreq

DocFreq 

DocDelta Freq?

SkipDatum

DocFreq / SkipInterval

DocSkip FreqSkip ProxSkip

DocDelta, Freq, DocSkip, FreqSkip, ProxSkip VInt
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Per-Segment Files(Positions)

 .prx file
TermCount 

Positions

DocFreq 

PositionDelta

Freq 

PositionDelta VIntTermPositions

하나의 문서에서 4번째 term에 출현하고 그 
다음 문서에서 5번째 term과 9번째 term에
서 term이 출현한다면?
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Per-Segment Files(Normalization Factors)

score q ,d  =
∑
t∈q

tf t id d ×idf t 2×getBoost t ∈q ×getBoost t.field ∈d ×lengthNorm t.field ∈d 

×coord q ,d ×queryNorm sumOfSqaredWeights 

Byte

SegSize 

 .f[0-9]*
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Per-Segment Files(Term Vectors) (1)

 Document Index, or .tvx file

TVXVersion DocumentPosition

NumDocs 

TVXVersion Int

DocumentPosition UInt64

 Document, or .tvd file

TVDVersion NumFields FieldNums FieldPositions

NumDocs 

FieldNumDelta

NumFields 

FieldPosition

NumFields TVDVersion Int

NumFields VInt

FieldNumDelta VInt

FieldPosition VInt
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Per-Segment Files(Term Vectors) (2)

 Field, or .tvf file

TVFVersion NumTerms Bits TermFreqs

NumFields 

NumTerms  

TermText TermFreq Position? Offsets?

PrefixLength Suffix

TVFVersion Int

NumTerms VInt

Bits VInt

PrefixLength VInt

Suffix String

TermFreq VInt

Position VInt

Offsets VInt, VInt

.fnm과 관련
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Per-Segment Files(Deleted Documents)

 .del file

ByteCount BitCount Bits 

Byte

ByteCount 

(SegSize/8) + 1

ByteCount UInt32

BitCount UInt32

Byte Byte

문서번호가 9인 문서가 삭제된것으로 표현되
었다면? 
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OverView
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Etc.  Incremental Indexing

 MergeFactor = 3
 11 Documents indexed
 Stack has four indexes
 Grayed indexes have been deleted
 5 merges have occured
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