IntBlockPoolZk

ERSIMER, 1EBIntBlockPoolkiZzfiEterm(E{E)IIEE, EMemoryindexH, {ERLLZEIFtermEHY
FRINIE . payload#UE#ITIEME, TEIMemoryindexFRIBIHIR, THEIETMEBX RO RIZ6H
B9, ENAIntBlockPoolzERY, FHAMRIEX T EREMemoryIndexs P SEfRE RS AR .

WA N 48IntBlockPoolZE

BRESMEXNERNNEENSE, FMNIREAEFRNZEEE, TiF#EMemoryindexsEly, &
ERBXHERER—MMIF. IntBlockPoolZEAJIFMADERTEXE : https:/github.com/luxugang
/Lucene-7.5.0/blob/master/solr-7.5.0/lucene/core/src/java/org/apache/lucene/util/IntBlockPool.ja

va

IntBlockPoolfy 51T =
NN EARNT SRR

// TFfEtermIIE, 1950, payload, FRIAEMH10TA/JNA INT BLOCK_SIZEA/NI—AEENAARM
9,
public int[][] buffers = new int[10][];
public final static int INT BLOCK SHIFT = 13;
/] —HEEERRIRN,
public final static int INT BLOCK SIZE = 1 << INT BLOCK_SHIFT;
public final static int INT BLOCK MASK = INT BLOCK_SIZE - 1;
/1 BARRTBANEEFEREL T —HHNE (AIAEX T —TES10 T —EHAN_4E4A).
private int bufferUpto = -1;
/] BARRT—HHAPPIMERNMVE (R) .
public int intUpto = INT BLOCK_ SIZE;
// BRI ROEE 4R R A — D — B ER AT AR TFAEIRIZEY, buffer ARRRIA(IER(ERAIAR
T—YHEAE,
// ZE P bufferXFRA head buffer,
public int[] buffer;
// FARRREZHHAFAIMERNNUE (RTS) .
public int intOffset = -INT BLOCK_SIZE;
/ DENRR, ARTRDEMND R (slice) R (BR), BATREBK, DhAR/NEX, HATER
FASR{ENLEVEL SIZE ARRAY[ |3UERI THRE.
private final static int[] NEXT LEVEL_ARRAY
/1 BATERTHND RN,
private final static int[] LEVEL_SIZE ARRAY
512, 1024};

{1, 2, 3, 4, 5, 6, 7, 8, 9, 9};

Il
-~
N
~
S
~

8, 16, 32, 64, 128, 256,

R1FHEYID K (slice)
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EMemoryindexd, XNTHEEERZNAFREIE, XEGENAHRERBZFREIE—T"484E

b, 8MEHEHRSKIE—TEEANNDH, RREFHEEEEItermBES, FERRNEESHKE
i ZRENEXERNUETR SRR EMpayloadiI R E), B2 MERMEIE, MIIMNEESR
BESEFNE, Bl BENANSHhE_HNANTRMUEMERELER)., TEHRR—THND A

K733,

/! BEDEsizeX/ND R,
private int newSlice(final int size) {
// FI#r=Bifhead bufferTEIZER/E, MRABRIE, MADEHAThead buf ferfiFi,
if (intUpto > INT BLOCK_SIZE-size) {
// ZEERARERIE, pE— T —4EA,
nextBuffer();
assert assertSliceBuffer(buffer);
}
final int upto = intUpto;
// DEesize M RNEAT BLLIXRAIZNE, AFSintUptoE#,
intUpto += size;
/] HBETRD R,
buffer[intUpto-1] = 1;
return upto;
}
public void nextBuffer() {
// FIMZHRABREFHER, By s, HEV 84ERGE, ETBHUE.
if (l+bufferUpto == buffers.length) {
int[ ][] newBuffers = new int[(int) (buffers.length*1.5)][1;
System.arraycopy(buffers, 0, newBuffers, 0, buffers.length);

buffers = newBuffers;

}

/] ER— TR — A,

buffer = buffers[l+bufferUpto] = allocator.getIntBlock();

// BEFfbufferUpto, X MEHA T HIHAIEAE{FRFEbuf ferUptoN—4E4H,
bufferUpto++;

// head bufferZAMTI{ERMNE (THME)ENO,
intUpto = 0;

// BFintoffsetlIfE, RNEZHBAPITHANUE.
intOffset += INT BLOCK SIZE;

9 F (slice) h EEiE
BT SliceWriter S MIES NBIS K,

SliceWritersi9ER D A iEFESE

/1 ERE_HEHAPUE.

private int offset;

BvaluelBEANEID A, WIRDARMRZBARE, BAEEDE—THNDH.



public void writeInt(int value) {

// 3518head bufferiXM—#H#H, offset >> INT BLOCK SHIFTHY{EH;Ehead

buf ferft —HEAPIITE.

int[] ints = pool.buffers[offset >> INT BLOCK SHIFT];

assert ints != null;

// 3%f5fthead bufferXP—HEBALARNNRE .

int relativeOffset = offset & INT BLOCK MASK;

// ifIBEERE, WRDARRZERE, BNFEDEHDF (slice), HRIEAMEFHER

apal:n= '8

IR
P-4

ft.

if (ints[relativeOffset] != 0) {
// DE—TENS R, FRREFUERvalueld FinE,
relativeOffset = pool.allocSlice(ints, relativeOffset);
// BFiFintsTEFoffsetTE, ENIEAApool.allocSlice()fF, head bufferK4ET

ints = pool.buffer;
offset = relativeOffset + pool.intOffset;
}
// TFfEvalueliH,
ints[relativeOffset] = value;
offset++;

}

private int allocSlice(final int[] slice, final int sliceOffset) {

// BEDRNER,

final int level = slice[sliceOffset];

// SRAGHND FRER.

final int newLevel = NEXT LEVEL_ARRAY[level-1];

// IREFOD RNER, KEHRDHREKRN,

final int newSize = LEVEL_SIZE_ARRAY[newLevel];

/! HITR B RED R— M —4E4A.,

if (intUpto > INT BLOCK SIZE-newSize) {
nextBuffer();
assert assertSliceBuffer(buffer);

}

// 3RS HFIfEhead bufferf F—A]MERNMUE.

final int newUpto = intUpto;

// BFRTF—TEHATHUE (X MUERNEE _HEFOUE).

final int offset = newUpto + intOffset;

// BE#ihead bufferP F—1"AUERNME,

intUpto += newSize;

// Write forwarding address at end of last slice:

// ¥gsliceoffsetUEBRIAEE R Noffset, BIMBEIZIEUEN, WEXNZHEERIEA

RO — MBS IX T termBI BRI E (XA PHREZE ) RpayloadfE.

/1 BENENR—REXHENE N terni M ZIR, PBALRZ M termiIFEXARHEIE RISEHIR

payloadH N EELEEFMEN.

slice[sliceOffset] = offset;
// BFRHND RER.
buffer[intUpto-1] = newLevel;
// BEIRIAB NEHEMIE

return newUpto;



FE— TS ERMREERA TENAERDE—1 2 A ((R7EMemoryIindex RiEA L5 7E Lucene
7.5.0),

public int startNewSlice() {
// offsetBY{EE head bufferXM—HEHAEHANBEE + head bufferX—HENETE

—HHABFRIRBE,
return offset = pool.newSlice(FIRST LEVEL SIZE) + pool.intOffset;

SANEER E— T ENEHER—1F, AHEZREDREFHEE, BASAZBERFER TELES
offsetfENXMIE LIXRED FRRERUE

public void reset(int sliceOffset) {
this.offset = sliceOffset;

M5 K (slice)piEEiE

BidSliceReaderII &R Mo F RIEERENIE

SliceReaderXfNEf 0 A ENT=

// HENEEAIE,

private int upto;

/] BBET ZHEANEDN—HEA,

private int bufferUpto;

/] —HBANE— N TEE_ERAFNREE (LE).
private int bufferOffset;

// HBEIEEEEEIRN—4EE4E.

private int[] buffer;

// LimitfEATiRER T F—MFE SR termfE SN E.
private int limit;

/1 REDTRNER,

private int level;

/] EPtermRE—MERNUE,

private int end;
MERID R PEER—NtermBVEHE, WRIKBTEIR, BAMERIEM D H RREERE,

public int readInt() {
assert !endOfSlice();
assert upto <= limit;
/1 ifIBRAE, BBAERT—17 hRUEIEE,
if (upto == limit)

nextSlice();



return buffer[upto++];

}

private void nextSlice() {
// Skip to our next slice
/1 HEITFT—1EFEtermERNAIE.
final int nextIndex = buffer[limit];
/! REDRNER,
level = NEXT LEVEL ARRAY[level-1];
/] RGETREORN,
final int newSize = LEVEL_SIZE_ ARRAY[level];
// HEREZHBARNELE.
bufferUpto = nextIndex / INT BLOCK_SIZE;
// HEIN—HHRANE — P TRE_EHEPONUE,
bufferOffset = bufferUpto * INT_BLOCK_ SIZE;
// BXf head buffer,
buffer = pool.buffers[bufferUpto];
// itEHEhead bufferPRIIRIANE.
upto = nextIndex & INT_ BLOCK_MASK;
// BFETlimitHIME.
if (nextIndex + newSize >= end) {
// We are advancing to the final slice
// BEEERE—Tslice,
assert end - nextIndex > 0;
limit = end - bufferOffset;
} else {
// This is not the final slice (subtract 4 for the
// forwarding address at the end of this new slice)
/! BEEMEslice’ZBIEME, BlimitfEEN T—TslicelEEIAIE.,

limit = upto+newSize-1;

5+

fEMemoryindexfistoreTerms(.. 175 55H, HiZiEME@iTIntBlockPoolZE R ZEiE— R X HFHE
— M ENE RSB posincr, B{EMRIANMI B tartOffset, %37 1tendOffset, fE{E
payload, THERIIMERE,

NHEAFEESHKNE: “Tales of Tales James”, %A WhiteSpaceAnalyzer, iaEH
tokenStreamfHE T NHEH4 Mterm: “Tales”, “of”, “Tales”, “James”,

posincr

term;gtokenStreamfys8 /1 Mtoken, HI40 "of” Bposincri9ER1, "Tales"Bposincr 20k
2, "James"#JposincrE3,

startOffset

termiE—PFERFALE ., FHIE0 "of" fstartOffsethy{ERZ6, "James"BistartOffset{EE15,



endOffset

termilIRE— 1N EHNMNBENE—MIB ., FlE0"of"BendOffsetid{EE8, endOffset5startOffset
HEETEterm B FRFTEL

payload

payload, fAEE, XMEARMME—term, RETULXMtermiVEEEER, LEURTLOE S
BUEIENpayload, WIR&HIEEpayloadiIfE, F4payloadtIER-1, EXMHIFH, FiBtermiy
payload{g#B2-1,

NXHEARRterm B R RFH AN TE

term posincr startOffset endOffset payload
Tales 0 0 5 -1
of 1 6 8 -1
Tales 2 9 14 -1
James 3 15 20 -1

HmhNE— 1 term: Tales

“Tales” S5—/RRNMNEI "L buffersFh, BATDE—DAR/N2097 F(slice), FH¥Fposincriiminzl
buffersf1, HFEMemoryindexd, fFfistartOffset, endOffset, payload@F[i%IN, FFAYREF
Mposincrlt, REHDE2MATER NS FENR], WTE:

posincr level

— 4 4Bbuffers

THEA TR 0 1

FER, level VBB HFERERIN Tales"WEMEURERN, BNBEBLEHNS F, HFET—
o RO AK/NELRZ, fEJ9 LEVEL_SIZE_ARRAY[] RO THME, BBAFHD ARARNIES, BIIRER
hn“Tales"BOE M ENIE .



T2 RNE

startOffset

endOffset
payload

poslincr level

— 4¥Abuffers

—BEA TR 0 1 2 3 4 5

EET, BATHRENINNOTEERIRL T2, RRFND FRAMER2(THME). BFE—
termiI SN RO MEZHEBAENREME, EEEME, SRIMEBE—ToRE, BEXMD N
RE—TMERAE T — T FEZHHRATME, EERREstartOffset, endOffset, payload#d{&
DRFERHE. FoRFNRE—TMELRRARERD FER.

RINE_ 1 "term: of

“of EHFZE XA, FANDE—TRKN2TND R, REEposincrifRpy hEFRlevelEAD R,
LIRNSE

T2 RHIE
Tales - startOffset

of - endOffset

payload posincr
James
I:I poslincr level level

¥ Hbuffers

—HEA TR 0 1 2 3 4 5 6 7

RER o WEMEBERESN, BN, FESEHND R, ARESEA TME7TYNATTEAE,
M13ZEN8, RIS M TIMESHUETR, HESHNS FNRE—TTR(TMENINER (S
RER), SWTE:



T RE

startOffset

endOffset
payload

Tales -
of [N

James |:|

poslincr

—H ¥ 4Abuffers

A TR 0

HIME="term: Tales

level

T2 RNAE
startOffset
endOffset

poslincr payload

level

10 1

‘Tales"BREFME T, FAINBAIHEIRE—120FFRE—TEROUEFE LEPHE TMENSHIL
H). ZRBAIBNND FIRBRRZET, BARESE—THND A, AEXTHDENUERE

THMER1280 7, WTE:

T REE
Taes B i T-HRWE
startOffse startOffse
of - endOffset endOffset
sames [ payload| pos|ncr PT'Oad
poslincr level

Z# ¥ Hbuffers
—HEE TR
s OffseerEdOffset
Z B Hbuffers
A TR 12 13 14 15

MG Tales" Dl T — NI D B, FEBINAEposincr, startOffset, endOffsetE NEIHD FH,
EBEREEZRNZTEEEpayload T, FIMBNTXMMEEREBSE—12 FRIN1(KNAHIFHD A,
MTE:



Tales - T RHME

s v TR,
sta se sta se
B - endOffset endOffset
James payload pos|ncr payload
I:I poslincr level
4 ¥54Abuffers
A TR 0 1 2 3 4 5 6 7 8 9 10 11
T—ToRUE
startOffset
endOffset
payload
posincr level
—H¥4Hbuffers
T HEA TR 12 13 14 15 16 17 18 19

payload sINEITFEZIFIRY D e, THARME17IR18MUBRBATRAREFR T —M Tales"NEIRAIRE
H1E).

RN Mterm: James

“James"BIFEHE RN, FARDE—TARNR2TNS R, REHETERMstartOffset,
endOffset, payload X EBDEA/NAANT K, TRRAINOf"2—H0, AMEE—TtermiRiia
AIEIE0T:

"o ROAE
sta Se sia Se
of - endOffset endOffset
Jamesl:l
posincr
¥ ¢Hbuffers
TR TR 0 1 2 3 4 5 6 7 8 9 10 M
T—ToRPAE
startOffset
endOffset
posincr payload
posincr level l l Ielel
— & Hbuffers 3 | 22 |15 |20 | -1 | 1
TR TR 12 13 14 15 16 17 18 19 20 21 22 23 24 25
&5

LTEBGFR, BFE—LEEH, WREMNEAITUEEMemoryIndext RS IREWR TR, tbaliw,
{a]%N5& “Tales of Tales James” FHE—Tales" B FE—/R1FfE, WEIENEZE M Tales"BLE1FMEE
T, BEMERINof "R James"BY, A{AIXNERIIZMM — HEUE RN E FTIATESE,
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