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Segment: — XREIENER &— 1 Segment,

Block: —“|>CarbonDataZ{3E> 14, A//\EHTABLE_ BLOCKSIZE
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Blocklet: CarbonDataZHZRZ{3EET, axdE/KI4H,
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Chunk: S MFIRFFEEE. TEANFIEEX.

Page: — NI ER/NRIBAMELER T, —RE 320007
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Sort_Columns: #iEiLBXEFERHITHERF.
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Sort_Scope: HERFEIZR A

HEFF R

Global_Sort A Segment N BYIE R EE FN.

Local_Sort WMAFERRTS2BNG, BHAMNIEEEEF
By, (BRIAIEIN)

Batch_Sort RIEAGFNE, SER—#HEESHT—XH .

No_Sort SEEAHEF.

2518 BE: Global_Sort > Local_Sort > Batch_Sort > No_Sort
NJEMEBE: Global_Sort < Local_Sort < Batch_Sort < No_Sort

A1 AL FEHYZ Local_Sort
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Per Node

FileBlocks FileBlocks FileBlocks

CsvReader CsvReader CsvReader
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Per Node

SortTemp SortTemp SortTemp
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SortTemp SortTemp

FinalSort

Writer




()
©
(@)
=
S~
(2]
S~
=

JRLS |\

O

N

LHHL-

={)

7
A

A

CPUFEFE K E=Wai

Disk Write 17 =

CPU Total test 2017/06/30

Wait%

M User¥% M Sys%

Z0:9T

Z0:aT

TO:9T

T0:aT

T0:9T

TO:9T

00:aT

00:9T

00:aT

65T
= 6551

65:5T
- BE5IST
25:15T
B5IST
25:5T
£5:5T
£55T
£5i5T
95:5T
| 955T
95:5T
55:5T
S5i5T
55:5T
S5:5T
F5IST
tSiST
F5IST
£55T
£5:5T
ESIST
Z25:5T
| 55T
£5:58T
Z5:5T
- 1551
TSST
T5:5T
05:5T
05:5T
05T
BFST
6tiaT
B¥ST
BFST
SFST
25T
2tiaT
LVIST
£FST
LVIST
SFiST
ariST
SFiST

Disk Write KB/s test 2017/06/30

——sdcl ——sdc ——sde ——sdel——sdf ——sdfl ——sdk ——sdkl ——sdi

sdil =——sdg ——sdgl ——sdj

sdl

sdil sdl2

sdl3

sdbl

sdb

sda sdal

sdhl ——sdd1 —— sdd

sdh

——s5dj1

120

(
M
—_—
3
=
=
=
| —
ﬂll-
= =
F— =
—
Arr
=
—
=
N
E § 8 8 B 8 §8 ’R <=

Z0:9T
c0ieT
T0:9T
T0:9T
TO:9T
T0:9T
00:aT
00:aT
00:eT
B5i5T
655T
65T
B55T
2557
2557
2557
£5:5T
£5:5T
£55T
a5:5T
9551
9557
S558T
5551
55:5T
55587
tSisT
55T
56T
£95T
£95T
ESIST
€581
25957
2557
Z55T
TS:8T
TS5T
T558T
05:5T
05:5T
0557
BFST
BFST
65T
61T
2F5T
25T
25T
£FST
£FST
£FST
atsT
atsT

» 9FST




NEMA#1-RIE SRR

Sorter

SortTemp

Sorter

SortTemp

MergeSort

SortTemp

FinalSort
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v SortTemp X EE|E—EE T o
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v ERRESortTemp X {4AY, MEBCE BIEIE B X RE
PriE—~, {%Disk I/OtYTr,

v #3EB%: yarn.nodemanager.local-dirs.

ERAT: |
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HRHAE:
v SortTempEE K%,

R E:
v X3E FRYSortTemp i TR 48 .
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v Z£1.3.0F 5| N\iZ4F M, 223X carbon.sort.temp.compressor
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Uncompressed Compressed*  *Existed Implementation with bug
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Executor ID /
ID Attempt Status Locality Level Host Launch Time
0|0 SUCCESS | NODE_LOCAL | 2/ slave2 2017/12/13
stdout | 11:46:42
stderr
2 0 SUCCESS NODE_LOCAL 1 /slave1t 2017/12/13
stdout 11:46:42
stderr
1|0 SUCCESS | NODE_LOCAL | 3/ master 20171213
stdout | 11:46:42
Executor ID /
ID Attempt Status Locality Level Host Launch Time
110 SUCCESS | NODE_LOCAL | 2 / slave2 20171213
stdout | 11:27:51
stderr
2 0 SUCCESS NODE_LOCAL 1 /slavet 20171213
stdout 11:27:51
stderr
0|0 SUCCESS | NODE_LOCAL | 3/ master 2017/12/13

stdout | 11:27:51
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I'l ] master_12131158_application_1513081128640_0010.gc;slave1_12131158_application_1513081128640_0010.gc;slave2_12131158_application_1513081128
F:A01_work'2017_SEPWE_carbon® 120171204_sortTempE Si12131158_unsafe_uncompressedimaster_12131158_application_1513081128640_0010.gc
Chart | Eventdetails | Parser

|‘1?-12-13 11:45:00 AF-12-12 11:50:00 A7-12-13 11:55:00 |

N

o 0.00s ] 4 ] ,
F:01_work\2017_SEPWE_carbonM 120171204 _sortTempEMi12131158_unsafe_uncompressedislavei_12131158_applicatlion_1513081128640_0010.gc

Chart [’Emm details rPars-er

[17-12-12 11:45.00 [17-12-13 115000 I 17-12-12 11:55:00 I

MY

(=] 7)) 0.00= == T T 1
F:01_work'2017_SEPWE_carbonM 120171204 _sortTempEMi12131158_unsafe_uncompressedislave2 12131158 _application_1513081128640_0010.gc
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OhA 0.00=
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{EFBSnappy R 48T, NEMEEEI TFET . 74M/s > 71M/s

T

rEZERL, MEEMI, EHERF LCPUZRIN.
Disk write: 100MB/s v.s. 170MB/s;
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| Pack NO_Sort | Raw: ﬁﬁﬁiﬁ”\ﬂlﬂ—’/ﬁ,
| Fields dict/no-dict/complex/measure i\l & N E

. No- No- Com . Mea . No- Com . No- Mea
Dict Dict

Dict Dict plex = sure 1€ Dict plex Dict Dict sure
(T, *igfg Rearrange: & S5HEFRFBRAATH,
ortTempX {4, #PFH = ErLa
NEeBEaRIER 2 I AT RIS E
Fl1k., No-| [No- | [Dic| fDice LI BN

Dict- Dict- Dict- Dict- No- No- Dict- Dict- Com Com Mea Mea

Selis | stla: Sort Sort Sort Sort

No- No- plex plex sure sure
Sort = Sort

B s Pack Xno-sortFTEIIFTEMT .
WA 5HFnERHT FRIMEH R YL ET ASEAT

BKITE, NERTER
A, DR/ CPURSSEEE., Dict- Dict- o o

Sort Sort Sort  Sort

Packed-No-Sort
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Uncompressed 74.3MB/s 112.6MB/s

Snappy 71.1MB/s 101.5MB/s - 5%
Uncompressed 80MB/s 124MB/s + 8%
& Pack-fields

Snappy & 80.8MB/s 118.9MB/s + 8%
Pack-fields

1. HFiCarbon NERS, FEHERFBNEX, CPUE ZizEiEHiin

2. BE4sfE, CPUE RN, 1E'JttHTﬁH$JZ1i$£EP*ﬂE '%)\%B%ﬁé’ﬂl/&

3. {# FPack-nosort-fieldsf5, BT X 7 HFEpI I MR F5{LidFE, CPU
FEIE LR AL .

4. AHh>k1E, Snappy & Pack-fieldsZFRIN & 4F
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Per Node

Sorter Sorter Sorter

SortTemp SortTemp SortTemp

MergeSort MergeSort

SortTemp SortTemp

FinalSort
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Per Node

Bounds

Sorter Sorter Sorter

35> X 8]

|

72 BIHEF
MergeSort MergeSort
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FinalSort FinalSort \
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X X 8] RangeBounds, HBIAERIEMBNTEALIEE

A BIHER fEConvertllf, HEFHIFEM—TIFR, BETRHBEEX
£ Range, (RIE7E BY Frs #0394/ T —>Range)

SR N T rangeNIE X EEIB X, ELS 1 RangeNE
\ C i f7FinalSort, 3+ 5 Y CarbonDataX {4

IS =)= & BlockletBgMinMaxSE B EBARHE 3L .
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Stepl. EF A5 Esort_columns

CREATE TABLE details_other_72g (XX xx, begin_time bigint, msisdn string, XX xx)
STORE BY 'carbondata’
TBLPROPERTIES ('sort_columns'='msisdn,begin_time');

Step2. LoadZIERT#5 Esort_columns#E v Aybounds

Z Mbounds| ;"3 8, EboundNERAYcolumn valueZ [B] L, "3 F&, %
Hsort_columns3gE B9 R FHES . & Hrange NMEE#bounds + 1,

LOAD DATA INPATH 'path' INTO TABLE details_other_72g
OPTIONS ('sort_column_bounds'='14,00');

LOAD DATA INPATH 'path' INTO TABLE details_other_72g
OPTIONS ('sort_column_bounds'='1385,00;1586,00');
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E & B & & & BB &G EH & 2 & % 8 8 28 8 8 8 2 2 2 2 8833332243333

101

MB/s/Node

80

MB/s/Node

1t1t 80.8MB 118.9M %

:E: Bl /s B/s f
AV 'ﬁ[,'ft 101.eM 140.3M +
B = B/s B/s 25%,
4-
|Z 18%

}fiflﬁ /\j]l]%hkj' 1‘]“ \«JL
TR (134MB/s)
MEMNINBF AR T &R
JE (140MB/s)
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Q {sort_column_bounds”}%ﬁ(ﬁﬁ%ﬂ ? ]

WRBIEDFLEZUAKR, W UALEITERINEED 0, F2HEKAbounds.

LEBIEYIIRK A6, Bmsisdn (FFFEREE) fYERITHERE, #HEImin/max, A
TR, REWEN 14 AR, TRUREIER A3 A AR (4.0kw v.s. 4.8kw),

MR B ENEES ML T #, fHliisort_columnESRLAY
WA, WA EERSEA D B EIRS D AFERS

Q J[mBEFFiEEMsor column boundsIEBIES BMTLIER, 25 |
EMERIBA IR, FARIEEL, BURMB AR R HATAE.

BRiE— ks iE R HRAIEEbounds RN — M XEE T, B—
MR EZEH, IWAFIARIEEsort_column_boundsfy iR E—REM—that 2
W, BUEMEMNMEAST E, MAEEZZHE NS M ERET—.

WRIETE T £/ "bounds, F P bounds[B)EIED HALIE, RO EXRUUM: R
DEFERrange ™ DUA A1Zrange RN FEE, FTANT M EEA N, EDASTE,
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Q {i%?iﬁ%%’/I‘/l\sort_column_boundsﬁgﬂ, BN LT ]

BEboundsFESIRSEIENMENFHTE, BIUXE1-3bounds
BT (NNIEEESFI2~4NPXA) .

BoundsFREIREARZ, SNSEMCPURRNZES, IRTERSEE,

JFEEZTECarbond, AT NNEBESHAHINER BIM0XAEFEANEEIH
CPU (loading cores) &R, HNPXAKZH, CPURFRTESSERAMRET

HE 5 ZE o

BEABE1Lcarbon A3 4 BidFsort_column_bounds? }
XHEBAREECEREEX NS T .

L HCarbon IR A EMINEE,

WERZE il carbonE Bsort_column_bounds, MIEEHIEHITIEE, RN
EEUERMERFER, MEIEINZMN®EHEKE, 1%sort_column_boundshy%F
X INFARALBNT . M T Z2BEEAEK.

A, MRBFEDHFALRUAKR, BURDBEEIORFNEEZMXNRET
RIEMIEE, HIEAEboundsEl AR, FATEIZE MR, &REX
RIRRBRTIT.
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Q BT ARIER? BRETARAAR? )
RN AR RN ERIZEY, BIRER TR

fEfboundsia, =IEHIENX, REFTLE, MRENMTXPHEFEER/),
W= SEERE L AR AN, BR4aHDFSIEINTIE, X mCarbon&E M
MERE. EXRBIEERN, XHBMERIELNL.

TR, NBIZEMRN, BREERBSTENEANF, T EEANN, bounds
NEANB, ENF/NN/(NB + 1) > 1B, FRIZEUAASEXEIEETZ,

Ra, ZREMEEZRIENDMEACPUR MR PRI INEMERE. RSZ R REEH
4 (>3) MBFFTINGT, FECPURMHREZRS T, W UAERIZE T,

Q {Anything else? ]

EFizHEMN REEGEEEXENTE,
1. F#5fifsort_columnA9iER. (¥, EHTFHFEEMEREXFA—E—E,
DAl s FAE SRR A B, )

2. 177EBucketColumnsF BY1E R, XX BucketFlfifsort columntyiE R, (IRTJREARLIF)
3. FE D XPartition ByRS1EM . (ST IASEIZFMRIKIL, A0 XAYEEEINEL)

EREERFMEANIZEN TR

NoSort/BatchSort/GlobalSortfyiz5& ({X % #FLocalSort)
#BloomFilter DataMapt =, EARK T,
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NEFEEECPUMEEZ  Sort_column_bounds#i: {5
Z:% \*final_sortjf':ﬁ'fjc, ?%%TCPUEI\]%U
.

AT A
RS’

FinalSort
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FHPull From Heapfy A i 1T
HEr, FimARTE S B
HIIE K

—#%32000%7/& £ — Batch

FinalSort

— A ProducerF AL —

HITHN1FE. ZRAd
ProducerN Producer2 Producerl }P;Tj;fﬁh fggfj/l_{tpz{f\gf}g%\
BE|— IS

Consumer RETMBAZ B Page, R/E
5Blocklet, &Y X1,

CarbonData
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1. Time walt to start a new Batch: 30ms

2. Time walt to acquire a Position for Producer: Oms

3. Time consumed to execute Producer (produce a
TablePage): 110ms

4. Time walt to retrieve a TablePage: 30ms

5. Time consumed to consume a TablePage: 10~30ms
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RE:
v SRR, EimXApull B RBUL R N2
fRRF %

v’ fgimpulic XS {E FHprefetch

Stepl: MIEMBuffer, —>Aworking buffer, —>Abackup buffer;
Step2: H{#FEFHworking bufferfy, %R IEIFEFbackup buffer;
Step3: FHworking bufferfE RB, XM ERE ., HEEStep2,

AT

VST NE, M EARITA

v #1515\, SXEIEZ4ECompactionE & 1Z4F . SHY
2% carbon.compaction.prefetch.enable =%, EXIALRTFE.

5 X Prefetchfy = FHZ %X carbon.detail.batch.size¥=F|, ERIA A

100, {XcompactionBJ, #EFHFEZE32000, SN AAE,



NV HS — AT R

Code Prefetch Batch Loadl | Load2 | Load3 %Omega Perf
Branch Size (s) (s) (s) Enhanced

master 100 4474 445.9 450.1 661 3Base Line
master NA 32000 441.5 454 4 456.8 641.2 + 3.10%
PR2906 enable 100 445.3 450.2 445.3 411.8 + 60.60%
PR2906 enable 32000 438.7 446.8 441.8 333.1 + 98.50%
PR2906 disable 100 458.1 459.4 450.9 659.5 + 0.30%
PR2906 disable 32000 472.0 446.8 457.1 6545 + 1.00%

3 Huawel ECS instances as workers each has 16 cores and 32GB.
3 Spark executor each uses 12 cores and 24GB.
Using 74GB Lineltem in 100GB TPCH as test data.
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Code Prefetch Batch Loadl | Load2 | Load3 %OmeZCt Perf
Branch Size (s) (s) (s) Enhanced

master 147.4 142.3 144.6 201 4Base Line
master NA 32000 140.8 138.7 141.6 196.2 + 2.70%
PR2906 enable 100 143.9 142.5 146.2 99.9 + 101.60%
PR2906 enable 32000 142.1 139.3 136.9 98.3 + 104.90%
PR2906 disable 100 146.7 137.4 139.6 200.6 + 0.40%
PR2906 disable 32000 145.2 145 139.7 195.7 + 2.90%

1 Huawel RH2288 with 32 cores and 128GB.
1 Spark executor using 30 cores and 90GB.
Using 7.3GB Lineltem in 10GB TPCH as test data.
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1GFmF$mﬁﬁiﬁk¢§%ﬁk
IR R ER 4], B AZFEL146GB, XK /)
1KB~5GB, AI{IZAZ|1MB,
'&%AEN,%ﬁﬁﬁﬁﬂm&mm&%,ﬁ%—ﬁ
T RAbTE12.1GBEHE, #IR=EZFEIASE,
* CarbonBET5 m NEHREIT41MB/s

2. SFEMBPDREBERNE<IGBEIE, MEHIMELES
o NEHFEXNTERBFNIRA/N, 25 A0EETERR D,
s HPTWREFE—DIINE,
* LocalSortSEEIA/)N, HIFRAHE, SEEEMEE
A5 ES
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HDFS: Input Files

Block”
Assignment

R —

Per Node Per

Node
FileBlocks FileBlocks FileBlocks

CsvReader CsvReader CsvReader
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REA:

v" NumBasedAllocation ZEZ BRI A= T
FFLE Al

fRIRTIIE:

v' 270 SizeBasedAllocation, {58 T aIENEESERE
T, FRRE NSRRI o), 1% RIS ) BB IR AR A

v’ 190 MinSizeBasedAllocation, PR &2/ S 4MEEIE R & /)N
2, BRNEIRERKERF RO,

v' ¥JF MinSizeBasedAllocation, Carbon7EZs &1 =B Split
i, *SZBSEIEARM MY, SUREDTS—ESRIL,

ERTR:
v’ SizebasedAllocation 7E1.4.0FF 5| N\1Z%5 1, BEKIAKA
v' MinSizeBasedAllocation 7E1.5.1F 5| \iz45 M4, BEKIAXTF
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1. |3 i SizeBasedAllocation

v BUAR B Rz

v IR %S 4E] carbon.load.skewedDataOptimization.enabled & 4
true | /B FFFME

2. B H MinSizeBasedAllocation

v BRAHEETBLProperties: LOAD MIN SIZE INMB=1024, I
v’ LOADE{IERTFE EOptions: LOAD MIN_SIZE INMB=1024

v BNMEOSR AN B BIZF

v HIEEREXR/NE, AZPEE SizeBasedAllocation AYK IR




NEAH#6 — TR

B H SizeBasedAllocation J5,
v Gl IR E 1 BE40MB/s - 60MB/s
v ST ERmMASIYE, NEMgEERNTE N

B H MinSizeBasedAllocation J5,
v i ARE SR TE
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Direct Write
Consumer Copy Asyn. HDFS

HDFS: CarbonData

o] 21 :
FIELERAME, AGBEFITHENRIHDFSE, ZTI/0FE.
BERT %

HIEHIZESF|HDFS

FERATN:

v 1.4.00 5| \iZ4F M, HZ %X carbon.load.directWriteHdfs.enabled = 4,
ERIA K]

v FL5O XIS, BERABHA
carbon.load.directWriteStorePath.enabled. ERIA\E 7]
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Direct Write
Consumer Copy Asyn. HDFS

FEHE=INR
HDFS: CarbonData 1, Diski®
JRIEE FR
) /2 :
FIREBRIAME, NeBRITHEINEIHDFS E, £ T1/0HiHE.
FRIRTT %
$IEE = S5 Z|HDFS E
EAHA:

v 1.4.00 5| \iZ4F M, HZ %X carbon.load.directWriteHdfs.enabled = 4,
ERIA K]

v FL5 0%, BERABEA
carbon.load.directWriteStorePath.enabled. ERIA\E 7]
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CPU Total test 2017/11/23

WUser% MSys% N Wait%

KB/sec

Disk total KB/s test - 2017/11/23

W Disk Read KB/s  wwm Disk Write KB/s  =====10/seC

o

g 8

g

o

1??8‘“!5’{8338 PEEREEEE R R R R 1
RRRRRRRRRRRRNSRRRRRRRRRRRRNRRRRNRRRRRRRARRRRRNRRRRRR
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

17:06

LIFEIWAN

TRFHAERNNIE:
AR ERFEEE2.9mIn,
A BB A IR E4.6min

M E 3z -

CSV 35.8GB,130 million records, 200
fields;

3 dictionary column with distinct
value 4, 9, 19213;
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Existed
Dict 2 ©
% I appen
RDD Identify new |(D1,newValu ) Gen dict %1.Dict
CSV ]  values
(On HDFS)
Gen Dict
[I'_II—> - eh P —>|/Dn.Dict
(Dn, newValueq)
4 JRy LA o A
1. MBI ANEIR R EMF NS, AERBSTRIINERN £ RN FERX G, Bt

%, BRI FHYFIERdistinct(E

2. fr B FE% g distinct{E iz R F 825l 3 f7shuffle, DUEFZEE M task{XAbIE—1 5
HY S8 ;

3. g task XTI R distinct{ BT RE0, B HES AR FHEX{FH,
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Dictionary

Optimization

NewHadoopRDD.load NewHadpopRDD
Joad(WithTransform)

RDD

contains all cols

toDataFrame ‘

DEICIREINE toDataFrame
contains all cols

only contains dict MBS RR St
cols uﬁ”ﬁ%n

select(dictCols)

A 4

DataFrame DataFrame
for Dictionary for Dictionary
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/\EIUEJ/H: 9 o :lb;\ | Column
=3

Local Dictionary | Compressor Par“?BUEt CarbOMI;Data

Uncompressed 501
GZi , X
Ves Ip 202.1
Snappy 280.5 335
Zstd 190 207
Uncompressed - X
I X
No GZip 232
Snappy 406 375
Zstd 220 225

* [E ] 1.2GB JF45CSVEHE, &/ carbon 1.4.1 kK, 1&Fparquet 1.x /2555 1iF
X HFEH
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?\dbéﬁﬂj %
v 1R E|Z4£1 4 carbon.column.compressor, 3 $5F snappy # Zstd, BRI\ A4

snappy.
v B ZFRFA BN EHUR & AR E #Ycompressor,

RPN E
v TBLPROPERTIES(‘carbon.column.compressor’=‘snappy’), X ¥F

snappy#lZstd, BKIA Asnappy.
vV INRFEAKIEE, NEIMEHRERNNEE.

* & carbon 1.5.0 g K 15/ N\ XyZstd 3% 7
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SEEREIR. EREXES

Origin 72.1 72.1*%6
Snappy 18.3 47.6
Zstd 11.2 21.3
FIENES WM. ZBEFm, FE{ROo

SortTemp Compressor 1 Load (s)
Compressor

Uncompressed Snappy 194.0
Uncompressed Zstd 195.5
Snappy Snappy 192.0
Snappy Zstd 197.1
Zstd Snappy 186.7

Zstd Zstd 187.8

Compressor 1 Load (GB) Compact 6 Compressor Compact 6
Loads (GB) Loads (s)

ST

Compaction=

Snappy 1964.3
Zstd 1888.2
=R
fEHzstdla, &EiFMee 1Ko
m AT, FMEMEIEHE
TAVEIEZEE X
HFEA:

L5 fF Azstd+Snappy; XJTF1<HA
TR, T AZstd+Zstd,
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class CustomizeCompressor extends Compressor {

override def getName: String =
"org.apache.carbondata.integration.spark.testsuite.dataload.Customize
compressor"”

override def compressByte(unCompInput: Array[Byte]): Array[Byte] =
unCompInput

override def compressByte(unCompInput: Array[Byte], byteSize: Int):
Array[Byte] = unCompInput

override def unCompressByte(compInput: Array[Byte]): Array[Byte] =
compInput

override def unCompressByte(compInput: Array[Byte], offset: Int,
length: Int): Array[Byte] = compInput

// other codes
3

ERA:

v’ Carbon 1.5.1 5| N\iZIh&E .,

v BRER, AREM.

v {EFHEZ1EAN compressor %, carbon.column.compressor=
org.apache.carbondata.integration.spark.testsuite.dataload.CustomizeCompressor
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Multiple } Compress Pack No-Sort

Temp Dir  Sort Temp

—?

Sort Column [ Final Sort
* Bounds Prefetch :

Customized Block
Assignment

Direct Write
HDFS

e

Dictionary
| Optimization

[ Column
Compressor

[ eztern, mrmussmne)
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Sort Scope AEscope= ENERINERTE

BPGC, AENTRESHE. PEAEINSHEE.
Unsafe Memory 1.5.1# 5| NoffHeap Bz [Al1R £llonHeap AY#L .

In-memory

A D mergeSort X &M, SR EZENSHELE.
Merge Sort

R FHHFERE ZRR, MRED Bl{ESfallbackhy

ocal Dictlonary FATHR FUNEE.
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REGEBAT, WRTEE
EEIR?

B Pl NEHE

BES, BACR, BESL
B/ NERE

L3l FMES

PR BE
PSEESE O
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CarbonData File SRS =

Carbon Data File

¢ ;&:J:Eﬁ% File Header I
* Block : —/HDFS3CfF

« Blocklet : STHERNIOFI(FEcTRESL, 2 /MO BRI

» Column chunk: Blocklet?N 54 Blocklet 1
* Page : Column chunkNAOEHE T, A&/ RIS T nesder | Pegel ] Pacee N

Column 2 Chunk

y ﬁiﬁdﬁ%{g'%‘ Column n Chunk
* Header : Version, Schema

* Footer : Blocklet Offset, Index & {24 ilfa &
* WI%.?{?%I%D?}Ei‘I‘{%;%‘ File Footer

* Blocklet3273| : B Tree start key, end key

* BlockletZ MPageZk 4t 1115 5: min, max=

2018.09.08 JL Rmeetup



https://cwiki.apache.org/confluence/pages/viewpage.action?pageId=91553962

=18

AT

Query

Pruning by
iIndex”

Distribute
Blocklets

Processing
Blocklet,
Skipping Pages

Decode Data &
Return to Spark

ZEDriverfll#R 3Blocklet Indexid JEIE A5 B 51414
Blocklet, Eé 1B R AN B £ 1 AYBlock XX,
B/ 5 SEtask N E I task IR TERY N A o

o] ASpark taskBc & AN E AYALIEZR 7!, B task4b
IEFA K A9Block(BNBlocklets) 3% & 4 E 49
Blocklet,

Executorfltask4bIEBlockletRY, =T IMARIEPage
IndexBkid i E & HAYPage, skip I/0, EFHE
3,




Index — Main/Default DataMap

218 Blocklet FIH WEINEHBEHIEZRS|, 7 Driver Ui JE
MinMax [ B 2 Blocklet 5§ Block.,

2 Blocklet F1&4> Column RN EMAKNEZES|, £ Executor T E+E
Page Y MinMax {E & Blocklet FFPage, skip I/O & decode

¥ ¥ LRU Cache NNk 22 R =1 B9 M4 BE

o ¥ Driver i g9 1 J& (Pruning) 1T A & 1 &

= Distributed DataMa & AR o e

ﬁj;{mg P Executorfi /7. AEBUERGER, Bz
Driver[%& /7.
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{X > %151 g€ M SortColumns H 5% 35

EIFEIWAN

MERINIIERERE, SN ZENEIED X B HERMRN, EEaHFSJL

58 RE.

SortScope &N & 1A A9 M #E

Local_Sortt] gt SEE— M HEFX B EE T R LEFE . ZHSortColumnsA RTAT,

THE BB A LB e taskit T 5.

Global_Sort

P
ket cityO0,city05, cityl5,city20
N city10 city25

.
4
g ity30,city35 ity45,city55, )
city30,city35, [ city45,city55,
Node2
Oe
. 4

R % Segment i th & ng & i M 58

h

Local_Sort

P
kst city00,city10 city30,city40
. city20 City50

)

city05,cityl5 city35,city45
2

-

\

’ ’
J
- )

’ ’
J

F > segmentfySortColumnsSERIZEAR L, [EE P segmentEfE itaskiFH i7E18,
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BloomFilter

vV ARDHZERIAMENTERSURERINES T,

vV EKNIEREE, NENTR, EKEAMBbitsHIRRNMIE ., EigR, HE
MR IRCNMLE, ARIZEMNEEIRRE, WIAAZITE O (0) 7, &N
—ENFE,

BloomFilter DataMap

vV SWEANRESIF, EBlocklet2 A% 2 —™ BloomFilter, FAXRIERENTTEEERE
1% Blocklet 1,

v {EATE Driver ], SfHNER. IMEESI.

BloomFilter DataMap N iz

vV BRI FNBHEN
- RELFI= SN EBlockletap , NRAHE
« ZE{EEH: col id=Q’
- INZH: col idIN (@, b, )
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fi

CREATE DATAMARP [IF NOT EXISTS] datamap _name ON TABLE base_table
USING 'bloomfilter’

DMPROPERTIES ('INDEX_COLUMNS'='id, name', 'BLOOM_SIZE'='640000',
'BLOOM_FPP'='0.00001', 'BLOOM_COMPRESS'="true')

= iREE S
> EXPLAIN SELECT * FROM base_table WHERE id="5432" AND name="David’
| == CarbonData Profiler ==
Table Scan on base_table
- total blocklets: 120
- filter: (((name <> null and id <> null) and id = '5432') and name = 'David')
- pruned by Main DataMap
- skipped blocklets: 99
- pruned by CG DataMap
- name: datamap_name
- provider: bloomfilter
- skipped blocklets: 15

|
| == Physical Plan ==
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=5

SHOW DATAMAP ON TABLE base_table;

Iee B 25

SET carbon.datamap.visible.dbName.tableName.dataMapName = false

i]53

DROP DATAMARP [IF EXISTS] datamap_name ON TABLE base_table;

1. ZELAIRRARFSIAEAERSFHE, BiIELIORZENRL{FEH.

2. o] A R AT B B DataMap, 8] PUIEJLUREBANERBHIREEIDF KEE
DataMap,
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—_— VS
& 18401, — BloomFilter DataMap3 &£
213 (e2cc7123-3260-4915-90f1- SELECT * FROM CUSTOMER_BLOOM5 where C_PHONE ='29-899-517-8165"  2018/05/04  0.2s 11 11
5814feh3f608) run at AccessControllerjava:0 15:02:09
212 (c0df006e-6¢91-4263-95fc- SELECT * FROM CUSTOMER_BLOOM5 where C_PHONE ='29-899-517-8165' ~ 2018/05/04  0.2s 11 11
97eb0706¢309) run at AccessControllerjava:0 15:02:00
211 (0b419cbf-149f-4fh6-a2ab- SELECT * FROM CUSTOMER_BLOOMS where C_PHONE ='29-899-517-8165'  2018/05/04 0.2 11 11
5af03431106¢) run at AccessControllerjava:0 15:01:52
210 (9325be59-1ae9-4db5-9347- SELECT * FROM CUSTOMER_BLOOM5 where C_PHONE ='29-899-517-8165' ~ 2018/05/04  0.3s 11 11
¢0593d63456€) run at AccessControllerjava:0 15:01:44
209 (06d6218b-5263-4b80-b2d9- SELECT * FROM CUSTOMER where C_PHONE ="29-899-517-8165' 2018/05/04 1s 11 300/300
e5fd0dbe5277) run at AccessControllerjava:0 15:01:23
208 (17562a0a-c005-4¢58-8009- SELECT * FROM CUSTOMER where C_PHONE ="29-899-517-8165' 2018/05/04  1s 11 300/300
f4ee76e5dfc7) run at AccessControllerjava:0 15:01:18
207 (4d899ff8-25a5-44h0-aef1- SELECT * FROM CUSTOMER where C_PHONE ="29-899-517-8165' 2018/05/04 1s 11 300/300
fe5fflece89a) run at AccessControllerjava:0 15:01:15
206 (4c8afd67-ef3a-473a-ad33- SELECT * FROM CUSTOMER where C_PHONE ="29-899-517-8165' 2018/05/04  1s 11 300/300
e878e6fhal6?) run at AccessControllerjava:0 15:01:11

48GB CSV for TPCH CUSTOMER with 100 segments containing 600 million records.

20 concurrent queries.
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Index DataMap 1EZ2, ZHFFBENX RG]

v’ BloomFilter DataMap, Lucene DataMap, MinMax DataMap (Example)tJ & TiZ1E

Ao == .

KJIC /

v RKo|FIEL R FESLIonPageAdded, onBlockletStart/End, onBlockStart/End
ZO, SR MrowZR 72 XHF B ZFHAENERHRSES,

v RE|FEH: TEX W pruneiz A, 1R[Oay A AYBlocklet;

v’ Index DataMap fEZE 21 F -
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