Packedints (—)

NTEETATIE, LucenefEAPackedIntsZEXflongRRMWEUEHITEREZME, ETARFERER
(memory-efficient) IREREERE (ZEURE) , RIETZMEELE, BT EITEETIR FIXLE
BHIE.

[Z[1:

fc MutableImpl

Packed64SingleBlock t Packed8ThreeBlocks t Direct16 Packed64 t Direct8 t Packed16ThreeBlocks t Direct64 t Direct32

El1#MutablelmplZE2PackedintsBYAERZE, HHPacked64SingleBlock@—MlSRyE, BRI
A FFR:

[Z[2:

REEEAE
Fi g Z1iH
ENBPackedintsiRHIIES 7ERT, BAIENTABTILTEANR,

EER B x5
IRMESABIOSENENETE, iR AT B/ R R RS T RAURRR,
#sA—:

1 long[] oldvalues = {10, 130, 7};

longZKBIMENAE, STHATRAESASTET, ERIEFHZHARTR2UTET (REEBHAT
ZHNARN) , BIETMHEATRNSAF TS, el Z#ERRN TAR:

x—:
WATR il
10 00000000_00000000_00000000_00000000_00000000_00000000_00000000_00001010
102 00000000_00000000_00000000_00000000_00000000_00000000_00000000_01100110
130 00000000_00000000_00000000_00000000_00000000_00000000_00000000_10000010

ME—ANUEL, X=MEFBRBEURS REMRSN, WAMERFTRAREFMEX =T
i&:


https://www.amazingkoala.com.cn/Lucene/yasuocunchu/
https://github.com/LuXugang/Lucene-7.5.0/blob/master/solr-7.5.0/lucene/core/src/java/org/apache/lucene/util/packed/PackedInts.java
http://www.amazingkoala.com.cn/uploads/lucene/utils/PackedInts/PackedInts%EF%BC%88%E4%B8%80%EF%BC%89/2.png

A
1 byte[] newvalues = {10, 130, 7};
BLAEBENRARTESAITFT.
& iU R F T3 {Z

ARIERRE SRR T, SFAENBIESERBRNEENbItEFME, bt TEREESES
MEKRE, ENEIEARbItAIRE, FIANELMN THIERA:

A=
1 long[] oldvalues = {10, 290, 7};
=TT RN HFIRT AR
WATE T
10 00000000_00000000_00000000_00000000_00000000_00000000_00000000_00001010
290 00000000_00000000_00000000_00000000_00000000_00000000_00000001_00100010
7

00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000111

ERA, FRNEATERZ290, ENEREEMUNRI6A, ERMENATRTEREIEUSA
bitlIFxZH), BAEHITERLE LSS, MOBUEREBERIINE20NEE, BNTEFESOSA

=2hdt =

FRE, BARBEIREshort R BREAE, HEBAETR10, 7HFEIR290—F, FEEFM2ITFTHN
A, REENBTRBRITFHMAINURT:

APy
1 short[] newValues = {10, 290, 7};
ERENBERETESHONFT,
P LEERBEEFT:

BELFESIRME—MERLRET, #EEAKETRENBEREIE, REEEETLS
A, BRRIEERERR,

& 7 [\ SR TF 1

X, BA=EERT BEUIRTHFME Uk BEREES 25, ERTHAN, R="1%
TR BRI AR

r=:



HARTE -

10 00000000_00001010
290 00000001_00100010
7 00000000_00000111

K=, BATAINRI, EER BEUSERFHEEORIRT, MAES7 bt TBEE, B
AP LGEE BEM IR AN A AR E—DIRESERR, ZHENRERBIERENELSE, R
BHIENEMEIRMAHITHIE, SHRERbILARI6ANE, BIEM—"TlonglE, FIREBMEIEAE
PHEFER—T#TRlong(E, BIaNFA1E TEAIEAE:

2R
1 long[] oldvalues = {10, 290, 7, 18, 32, 23, 45, 35, 89, 291};

EERBE MR FEZE, EREIFAVEAN FAR:

g
1 long[] newValues = {380695872922475610, 2534621417262022656};
[E3:

ObitXd NI AY T3l : 10 290 7 18 32 23 45

B | i

long[ ] newValues | 380695872922475610 2534621417262022656 |

REEEKRE

E3H, BTFHRARFHNRAEN291, ERNEREIESAI T, FRAEMAEAETRER9
PbitliRR, BAMAIAER—TongKBRRRR7 T BHE, BTF7THE—HS5AB7%9 =631
bitfil, FRAITOItM NATRISNERESM0 (LRELEZMAV0) , 35MRSMAREFRAIE T
longlEH, MAIRENNER, FTEIZEM MongZ BEFEI3SXME, MAREFE10*8=80TFTF
fif, MERFE2*8=16TFT,

block

block7ERAS R AR —IREIEDS, TEXIREIERI AFM— ST EUE, block{ERER4AKSE
oW, thHMIIRHEN— AT ERI—block, HFERXMIATERUFR— S ME.

a0 EXXFEEE=, ERf—"TshortzxBIEE, EBE="Tblock, HFEE—"DblockFKR T —
NEME, TEHEST, EFM T block, £—blockZ T 71N ZRAEE, URI DN AZENEE
(7*9 + 1), B blockE®xZRILATEI6 M TREINEE, AR ATENEIEB +6%9 +2 =64),


http://www.amazingkoala.com.cn/uploads/lucene/utils/PackedInts/PackedInts%EF%BC%88%E4%B8%80%EF%BC%89/3.png

E483CT

rR4:
HIEH T £ EHHETbIt 2EPblockE(E ST
Direct8
Direct16
= = Direct32
Direct64

Packed64SingleBlock1
Packed64SingleBlock2
Packed64SingleBlock3
Packed64SingleBlock4
—block Packed64SingleBlock5
Packed64SingleBlock6
Packed64SingleBlock?

2 &

Packed64SingleBlock8
Packed64SingleBlock9
Packed64SingleBlock10
Packed64SingleBlock12
Packed64SingleBlock16
Packed64SingleBlock21
Packed64SingleBlock32

T block & & Packed64

=4 block = Packed8ThreeBlocks

Packed16ThreeBlocks

BA NS RANABTH—LENA:

o HiEDTh: ZIIRWANZ— TN HENERES D MEAREMblocks, FIMNE3RHEIE
35, ERITbIthIRER, EPRSMUFHEES —Tblock, MESAIFHEAES _Tblockd, Xtt
N EXPHEE " IRAEN, STEEHFMHEE—Tblock®

o BEEHAHEZRDIt: FIMNESRAEIESS, EE—TblockdFME T 71N TRBVEIERE, 1Zblock{XEIRT
bitfiz, WMRIZbIUAFREREISHERSAL, IBAXbItIHMIETTbit, HEiER, WRERTE
Febit, BA—Tblock PAREENTENEME, SRRNFERRIMER

o EHHblockB{E: ZINEIRIIZ—Tblock R R R FME—TEUE, FIANENAE4, 8—TblockRF
fifE—DshortzKBINEME, BIANERAR, FE— T block?ZiE T 71N EENMEUR — M FZRNHE

FETRBNFN BT ST PERMIEIEREREFMEEUE, AEBENETHT4ALuceneiZ (it
RASZMELE, URMEERE, KEBTALTHF.

Direct*



ZRIN D AMERRERETELR BRI — M blockFE—TEUE, ENRT LEXHIREIM BEMER
FIEE

Direct8: {FFbyte[|£B=f#
Direct16: {£Mshort[124A 17
Direct32: {ERInt[J#4A7FE
Direct64: {EHBlong[1£14E 174

Packed8ThreeBlocks. Packed16ThreeBlocks

ZRIVER =" blockRIFE—HUE:

e Packed8ThreeBlocks: {EMbyte[134A 7%
e Packed16ThreeBlocks: {#FEshort[]Z{A 171

Packed64SingleBlock*

ZRIER—TblockkEZME— TS TEUE, HEPREFEERDt, EMNET LEXFREIN EZE
fEERAIFME , FTARSEIERlong14AFHE,

Packed64

Packed64{EM—blockkKFE—THZMEE, FT=FEERDt, ERT LXPIREIN BEME
BuFE , {ERlongIENAFE,

At alucenefRRiX 4 SHIELELIN -

REEFIMOANREABDNAFERRARBEEE (ZBERE) , TEH/LKE=ZLucenefItxit
SRR EAdrien GrandiRERVINNEWE, EER T =atlas il E48TIREYE 1T Re A K 2 E 1% hE

M —:

[Z[4:


https://github.com/jpountz

pc254: Intel 4 3.20 GHz, 2MB cache

random sets/sec, 10M values, pc254

25000000

20000000

15000000 —Packed
—Single
Three
— Direct
—Calc
10000000
5000000
0
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63
|5
random gets/sec, 10M values, pc254
25000000
20000000
15000000 —Packed
—Single
— Three
— Direct
—Calc
10000000
5000000
0
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64
1 3 5 7 9 11 13 1517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63
ML —:

56!



te-prime: Intel i7 Q 820 1.73GHz, 8MB cache

]

=

E3

7

8

90000000
80000000
70000000
60000000
50000000
40000000
30000000
20000000

10000000

1

90000000
80000000
70000000
60000000
50000000
40000000
30000000
20000000

10000000

2
1

Mt =

random gets/sec, 10M values, te-laptop

= =, ~— /

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64
3 5 7 9 1113 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63

random sets/sec, 10M values, te-laptop

4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64
3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63

—Packed
—Single
Three
— Direct
—Calc

—Packed
—Single
Three
— Direct
—Calc



mars: Intel Xeon E5-2670 @ 2.60 GHz, 20MB cache
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