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1. BERERTBSEE, PBX 1. SlE8E: E&RSQLI

2. XfFEMworkload: =, B|H, Wiz, SQL, ... 2. BIERE: W/IAREl, X, B,
3. H8E: RENE, REDM bitmap, ...

4. BURERXIR: FORES, £4iDB, .. 3. Bt&, mESQL
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CarbonDataB#r:
—pEIEHmEZMUSZT K, SABIEESTEER

Multi-dimensional OLAP Query CarbonData: Unified Storage

co - &

Full Scan Query Small Scan Query )
—p A ER RSN D=

IFHEIE, BENE, 2EFRT,
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Apache{orbonData

* Apache Incubator Project since June, 2016
- Apache releases
- >10 stable releases
Coming release: 1.5.0, 2018-09

- Contributors:
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CarbonDataB5riz=

PAHadoop A EIVENE: BEEHIE, ZHF, Z1tESIZihEIE—MHEE
TB~PBZERHEIRER Z 4 dis ot (F£5]) . OLAPOHT (FIULER)
DHLEN (=m0

=T, Wb, hgx

EBir=:
— OLTP: ZRHEN. FHr. MR
- EVLSE

- ZMROLAP
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CarbonDatatY4 ™MEHEB R

1. E7Rge

— G+ EREIE+ T => £ 8EZ [EF-Parquet + Z5|ZEHLH—HEUIE
2. (FAHZ=S| => B =8ENEIEEEE (K8 R)
3. EFHFULE => IR HEZ LR o EEE

4. ERRINE => fRFr3CiTE, BT kS S5
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CarbonDatatY4 ™MEHEB R

1. BERgES]:

- I F+ERIEB+EH = HgEF[E T Parquet + Z5|ZHH—mEUE

2. {EAHZES5I => RITB=HREINTIREE (RER)
3. ERFULER => RA B R OITIERE

4. ERRINE => fRFr3ChTE, [EIRTE S\ S5
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CarbonDatatL 8ER
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BliEZRBHINE

s + Hivei&i%

CREATE TABLE tablename (name string, age 1int)
TBLPROPERTTES { \SORT COLUMNS » SORT_COT LN LR
! /='name’, N
'\SORT SCOPE’="‘..’") (FRF IR ERE)
LOAD DATA [LOCAL] INPATH 'folder path' [OVERWRITE] « SORT SCOPE: HH‘%;‘E (EI:?E
INTO TABLE tablename OPTIONS(...) N
HIAERE)
INSERT INTO TABLE tablennme * NO_SORT
select statementl FROM tablel; « LOCAL SORT

- BATCH_SORT
- GLOBAL_SORT

df .write

.format (“carbondata')

.options ("tableName"“, “t1")) o %EDataFrame API
.mode (SaveMode.Overwrite)

.save ()

HUAWEI



CarbonZUESF BTN

Data File

File Footer

FIEFRI + SREE|, ATEkEilnfFi3tE

Blocklet 1
. =T > /ot —7| B __N[X4EEE T Column 1 Chunk
Page E.E320001TR&}E ( §J) y E | ifﬁﬁm,

QLS e
T

+ Column Chunk: /&% \Page, E—RIOIEMETE, &

FEAG— R1EEN— 1 Column Chunk
Blocklet N

- Blocklet: B1&FE%#Column Chunk (2X3IA64MB)

File Footer

Header: @’a\ﬁd’—“FH&ZIK%\ Schema Blocklet Index

Metadata
Footer: B1&Z&Z5|f1EtEMeta

1
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TPC-H: [£E48F3JLL

Compression Ratio (Higher is better)

Carbon NO_SORTZ
Parquet JE0 Xk

500GB
3T RERE

customer lineitem nation orders part partsupp region supplier

Parquet Compression Ratio carbon Compression Ratio

E%E = ([REXIN-AERKDN) | NERK
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TPC-H: AFETEBEXIEL

Load Performance (Higher is better)

Carbon NO_SORTZ
Parquet I X &K

500GB
3T RERE

customer lineitem : sartsupp region supplier




TPC-HE £ REXILE

TPCH Query Performance (Lower is better)

Carbon NO_SORTZ
Parquet I X &K

500GB
3T RERE




CarbonDatatY4 ™MEHEB R

1. EZREE

— YEF+ERZEE+E => (4 geF [EFParquet + Z5|ZHXH— R EUE
2. (FAHZ=S| => B =8ENEIEEEE (K8 R)
3. EFHFULE => IR HEZ LR o EEE

4. ERRINE => fRFr3CiTE, BT kS S5

HUAWEI



CarbonZzRg

ile

ile

’ ile

EHEHLA

Metadata

Segment 1

l oad dataf| | dataf |dataf| index
; ile ile file

Segment 2

Load dataf | |dataf | dataf

ile ile

Segment 3
dataf |dataf| index
ile ile file

Segment:

« B ESEHEEIT: SURRIERINNIN
SRR, JoREEE

- BERS|EVHRIT

. Segment_fﬁ?ﬂ”"‘ﬂ
B1IRS
1153
- 3ETESegmentZEif

* Compaction

i
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SegmentEIE

-  TEFRIEAIsegmentsTTEE

SHOW HISTORY SEGMENTS FOR TABLE tl1 LIMIT 100

g pdbc:hovel: S fcarbenl: 18986> show sepnents for Lable neltem
- - + - - - + - +- -+
SegmentSecuenceld status | Load Start Time | Lead Cnd Time | Hergec To File Fornat | Data Size Index Size |
S e T Tl s e T T T I T ' T fensnmusnsssnsnmnsssssnnnns dssnsnnsnsssnnnsnsssnsnnnsstssnnnnnsnnns T I I I frsemusnssssne nsssnsnnnnnss $unid
3 Success | 2018-0S-24 231-48:11.,78% | ?018-8S-24 231-46:12 466 | NA COLUMNAR V3 | 438 S4KA L2KR |
\ Success | 2018-089-24 21 §7:51.74 | 2018-8%9-24 22 €1:25 968 | NA COLUMNAR Vi | IGE 6. 48%B
- - + 4+ 4+ - + - & .+

2 rowy selected (0,040 seconds)

«  fHiFRsegments ({EFRsegment IDEE N EERT[8])

DELETE FROM TABLE tl1 WHERE SEGMENT.ID IN (98, 97, 30)

DELETE FROM TABLE tl WHERE SEGMENT.STARTTIME BEFORE '2017-06-01 12:05:06"'

- EiigEsegment

SET carbon.input.segments.default.tl = 100, 99
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Metadata
|--segment1

|--segment2
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F St
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2534 1. Segment#i

XEARNE.,
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25| EHXRA— {0 R

SparkSQL + CarbonSQL
BET R

FE. B
jdbC jdbC

[o]ele jdbc
spark-submit spark-submit

LN
(40CarbonCliTH)

=
$ @

»

(o e e Data File Index

SDK
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£33 B AL B ER

Eftable1fdrevenue?||

UPDATE tablel A
SET A.REVENUE = A.REVENUE - 10

WHERE A.PRODUCT = ‘ph

one’

AjoInZEREFFE—TFR (AEKRIFR)

UPDATE tablel A

SET (A.PRODUCT, A.REVENUE) =

(
SELECT PRODUCT,

FROM table’? B
WHERE B.CITY =

)
WHERE A.DATE BETWEEN

REVENUE

A.CITY AND B.BRORKER = A.BROKER

'‘2017-01-01"

ftlBRtable1 PRI HE LE1E %

DELETE FROM tablel A
WHERE A.CUSTOMERID =

‘1237

AND

'‘2017-01-31"

phone, 78 60
car,100
phone, 36 20

table1 table2

456, jkd

HUAWEI



TRXE

BlEE oy X&K

CREATE TABLE sale(id string, qQuantity int ...)
PARTITIONED BY (country string, state string)

STORED AS carbondata

NERFSTXR

LOAD DATA LOCAL INPATH ‘folder path’ INTO TABLE sale PARTITION (country = 'US',
state = 'CA'")

INSERT INTO TABLE sale PARTITION (country = 'US', state = 'AL')
SELECT <columns 1list excluding partition columns> FROM another sale

NEDSDXR

LOAD DATA LOCAL INPATH ‘folder path’ INTO TABLE

INSERT INTO TABLE sale SELECT <columns 1ist including partition columns> FROM

another sale




Partition5 Segment¥J EL

Partition 5\ Segment =,
SR E29 K35 R4 K5 e W2
T =
- Load _ N ST L 12 i
| shuffle ANZEshuffle
TeEN,  B9E, REEA
2 b b
Xfr2 it SENTHE BB
TaEETFIT SHANEE, B
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9F, BEEREMN MHE

S - e Z\ 2 AN B LN
- Load’ I I I IS{{’-“H S o X 2P HRED
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CarbonDatatY4 ™MEHEB R

1. EREES:

— YF+ERZEE+EN => |4 8eZF[@FParquet + Z5|ZHH—EIE
2. {#FHZ 5| => IR B SEUIERTIEERE (KRIBR)
3. {EFRFLE => RAE LR oMITI%EEE

4. ERRINE => fRFr3ChTE, [EIRTE S\ S5

HUAWEI



BliEZRBHINE

s + Hivei&i%

CREATE TABLE tablename (name string, age 1int)
TBLPROPERTTES { \SORT COLUMNS » SORT_COT LN LR
! /='name’, N
'\SORT SCOPE’="‘..’") (FRF IR ERE)
LOAD DATA [LOCAL] INPATH 'folder path' [OVERWRITE] « SORT SCOPE: HH‘%;‘E (EI:?E
INTO TABLE tablename OPTIONS(...) N
HIAERE)
INSERT INTO TABLE tablennme * NO_SORT
select statementl FROM tablel; « LOCAL SORT

- BATCH_SORT
- GLOBAL_SORT

df .write

.format (“carbondata')

.options ("tableName"“, “t1")) o %EDataFrame API
.mode (SaveMode.Overwrite)

.save ()

HUAWEI



DataMap EIE

CREATE DATAMAP [IF NOT EXISTS] datamap name [ON TABLE main table]
USING '"datamap provider"
[WITH DEFERRED REBUILD]
DMPROPERTIES ('key'='value',
AS
SELECT statement

DROP DATAMAP [IF NOT EXISTS] datamap name [ON TABLE main table]

SHOP DATAMAP ON TABLE main table

—RRS| IR E S
* Dbloomfilter

« Lucene

 Your idea

HUAWEI



BloomFilter DataMap

CREATE DATAMAP [IF NOT EXISTS] datamap name
ON TABLE main table
USING 'bloomfilter’

DMPROPERTIES (

'‘INDEX COLUMNS'='city, name’,
"BLOOM SIZE'='640000",

"BLOOM FPP'='(0.00001",

"BLOOM COMPRESS'='"true')

- EERMSEZIIEIE, Fu: FISHE, FRHEID
« NENBmMZERS|IHFoNEE

HUAWEI



CarbonDataEif)ifiitE: FE5|+mIE1t

SELECT c3, c4 FROM tl WHERE cZ2=’shenzhen’

Spark Driver

Spark Executor

2. Blcoklet
Scan

HDFS
File

Blocklet

Blocklet

Carbon
Reader

File

Blocklet

Blocklet

Blocklet | |— Blocklet

Footer

Footer

1. Blocklet pruning

Spark Execution

ColumnVector

CarbonReader

Pushed down filter

Carbon
Reader

=, <,>,in, not in

File
Blocklet

Blocklet

Blocklet

Footer

Blocklet

Blocklet

Footer




Demo1
Q1: £5E1, 27 HERS BT jE

— select count(*) from lineitem where |_shipdate>'1992-05-03" and |_shipdate<'1992-05-05' and |_returnflag='R";

Q2: 7E584 T HEFS LR

— select count(*) from lineitem where |_receiptdate='1992-05-03";

Q3: EIRHEFSI LR

— select * from lineitem where |_partkey=123456;

Q4: 3fE_suppkey?!l, countfTZX

— select count(l_suppkey) from lineitem;

Query carbon carbon_lIs parquet parquet_par

HUAWEI



\ 4

Minor Compaction: E+Segment"&##1TE

IRE T RS
::Ebﬁﬁﬁcompactlon ALTER TABLE table name COMPACT 'MINOR'

gﬁﬂ%ﬁﬁCompaction SET carbon.enable.auto.load.merge = true

8. jebc:ihiveld:/fcarbanl: 1686048> show segnerls for Lable Llineitem,
n + + 4 4 + - + *.. 8
| SepmentSeguenceld | Status | Loac Sterl Tine | Losd Erd Time | Nurged To File Formal MLy Sige | Inden Size
+ + 4 4 4 " - + ‘.. 8
| 11 | Success | 2008 6925 ©0:12:38,157 | 2018 £9-25 £09:12:38.739 | NA COLUMNAR V3 | 438,3448 | 2,43Ke
| 16 | Success | 2618 89 25 FA-12:36.641 | 2818 69 25 B0:12:36 634 | NA COLUMNAR_V3 435.3448 | 2. 43KE
| & | Compactes | 2018 B9 26 AA-11:54.541 | 2618 6925 £8:-11:55 143 | 6.1 COLUMNAR_V3 430.3448 | 2.38KE
- | Compactes | 2018 B9 25 BB 11:44.913 | 2618 8925 BH:1.:45 554 | 5.1 COLUMNAR_V3 435,344 | 2.42KE
| 7 | Comoactes | 28618-89-25 6A:11:38.273 | 2818 6925 66:11:38.932 | 5.1 COLUMNAR V3 | 439.34<B | 2.42Ke
| 6.1 | Success | 201E-89-35 6B 11:54.541 | 2816-89-25 Bm:1.:55 878 | Na COLUANAR_V3 558 .41<8B | 2.43KB
| & | Compactes | 2016-89-35 6R-11:28.13% | 2816-89-25 BR:11:28 7566 | 5.1 COLUMNAR V3 {38.34<B | 2.42KB
| § | Compacted | 2618-09-35 £A-03:33.943 | 2018-§9-25 66:89:3¢ 53¢ | 1.1 COLUMNAR V3 | 438.34¢B | 2.38KE
| 4 Compacteg | 20LE-D9-325 0B 09:31.63% | 2016-89-25 BR:B9:37 33 | 1.1 COLUMNAR_V3 {36.34xB | 2.42KE
| 3 Compactas | 201E-D9-25 09:09:15.9G8 | 2016-09-25 DR'89:16.665 | 1.1 COLUNNAR V3 | 430.34KkB | 2.42KE
| 1.1 Success | 201E-B9-25 00:09:33.949 | 2818-89-25 DP:10:33.208 | NA COLUMNAR_\3 .32 | 2C.5BKE
| 1 Camaactes | 2RLE-D9-25 0PB:05:30.83 | 2816-89-25 PO:BT:45.809 | 1.1 COLUMNAR_\3 Z.82¢A | 2C.4BKE
W PR Y — P —— Y ——— Y WY W ——— W - '
O3 %
6 s T SY=Ye aalelal ¢4 ¢/l CLEAN FILES FOR TABLE carbon_table
)

L HUAWEI




Major Compaction: EFSegmentA/\#{TEH

SLEE A\ H & ' / / =
1R§|:|9:'3ﬁm§ SET carbon.major.compaction.size 10240

% Compactior

L HUAWEI



= .

Custom Compaction: 15ESegments

I8ESegment 2,3 41 #1TEFH

ALTER TABLE table name COMPACT 'CUSTOM' WHERE SEGMENT.ID IN (2,3,4)

)
" Huawel




CarbonDatatY4 ™MEHEB R

1. BEREE

- JF+EREE+EF => M gEZF A FParquet + Z5|ZHH— R EIE
2. {FFAZS] => R B= RN IEERE (KIER)
3. {EFFRFILCER => IRAHERLCRoITIHEERE

4. ERRINE => fRFr3CiTE, BT kS S5

HUAWEI



Pre-aggregate DataMap

CREATE DATAMAP agg sales ON TABLE sales

USING "preaggregate
AS

SELECT country, sex, sum(quantity),
FROM sales
GROUP BY country, sex

o YIFHIFMUCEREE: SUM, AVG, MAX, MIN, COUNT

+ NERBERS|TFHE

=R Ed

avg (price)

% Huawel



ML S5 NIR

Spark Carbon3JSparkSQL1
CarbonData i1t 234 R&: Casy &
MRSIBGPES gNgElLE LR =, NI
FERAN /DGR
fMplanikir

[RIGRENE TER 5 &0

% Huawel



Demo?2

FIGC R INETPC-H Q1

select |_returnflag, | linestatus, sum(l_quantity) as sum_qty, sum(l_extendedprice) as
sum_base price, sum(l_extendedprice*(1-l_discount)) as sum_disc_price,
sum(l_extendedprice*(1-l_discount)*(1+l_tax)) as sum_charge, avg(l_quantity) as
avg_qty, avg(l_extendedprice) as avg_price, avg(l_discount) as avg_disc, count(*) as
count_order from lineitem

where |_shipdate <= date('1998-09-02")
group by | _returnflag, | linestatus
order by | returnflag, | _linestatus;

L

HUAWEI



CarbonDatatY4 ™MEHEB R

1. E7Rge

— G+ EREIE+ T => £ 8EZ [EF-Parquet + Z5|ZEHLH—HEUIE
2. (FAHZ=S| => B =8ENEIEEEE (K8 R)
3. EFHFULE => IR HEZ LR o EEE

4. {ERRIVA => R3O, RIRTE SR/

HUAWEI



MIVAE, HESEREEED

« XFHTIIRSEIRA—FE, BURIE/)N, BE%R/ VX4
o« ERIARTVEEAN B LR S RIS QLIL L

Spark Streamingit Spark/Hive/Presto/FlinkizF2

CarbonData CarbonData
Datasource Datasource

JRIAREE (Local/HDFS/S3) FRERS#UE (Local/lHDFS/S3)

1717 §|J7? §|J?? §|J7¥

175\ EE R (FoIsiB o) mRe (FoskBxh)

% Huawel



MV

Bl REGETR (BAkafka o)

CREATE TABLE source (sensorlId String, temperature double)

TBLPROPERTIES (‘format’=‘kafka’, streaming='‘source’,
‘record format’=’csv|json’)

BliZB4rZ& (carbonzk)

CREATE TABLE sink (sensorId String, temperature double)
STOREAD AS ‘carbondata’
TBLPROPERTIES (streaming=‘true’)

BENRANESEL (SparkStreamingfFull)

CREATE STREAM stream ON TABLE sink

STMPROPERTIES (''trigger'='ProcessingTime', 'interval'='10 seconds’)
AS SELECT * FROM source WHERE temperature > 30.0

IR

STOP STREAMS ON TABLE sink

HUAWEI



Demo

 JETKatkaRRANE, WAEDES

HUAWEI



CarbonDatafIh =4l



G187l S, CarbonDatafimpala

o S5OENANE, 5O HITIE150GBRIAEIE, 705kK

« 6 worker, I£28*6core, —HHNE—FHZE1H (84core)
- BRFHEKERFIZ600GB, FiARILHIZ42TB

. HRAMR—KHIE1.5TB, 801ZiCE

hn#E;: 9oOMBE#Eworker, Z/)\Bf—)Kcompaction, F152453 50\ 5T

CarbonDataZE#Impala/g xR
- IEESEEHjoinER, 381Z1C%E, Carbon10F), Impala 60F) (6X)
« 20# & : Carbon 55%), Impala 4507} (8X)
- EZjoinE18: 11{2ic%, 26%), 50%),

HUAWEI



ZEHEIR DT BRAPICEIE, PRIR

z % R Time (% of 200B
IR 200017231 F{ZE0E T esponse Time (% o )

£8%: >300 nodes, >10000 cores 375.00% /
250.00%
&)
Q1: filter (c1~c4), select * 125.00% k — —

Q2: filter (c10), select * 0.00%
Q3: full scan aggregate 200B 400B 600B 800B 1000B
* Q1 o Q2 e Q3

WIREW: SEHIFEE, IEEN<IfE,

- B IEESegmentEHLIN 01, 3FIREIEHEEIE.
Lot BXFIRITERIRE, %Y B

i
% Huawel



2.

3.

4.

IMUHadoop A EMAIFAEIEN G :

. BINEE

- JF+SESEE+EM

{ERZERS

{ERTICLER

{ERRIVANE

3¢

45

10N

=> £ 8E% [E FParquet + Z5|EHA—HEUE
ITEFE D BRIPBREE

=> RS =BUENE e (KER)
1~100X32H

=> EI:IEH'EZR/E ﬁ*ﬁ |_&|_
1~10X3EF+

=> 3RFr LT, EIRE /NS

10R~23 SR ERERAR I
SEHE, SHF, Z1TE5IZhEE—7

&, TSGR E/OLAPIL{L, SCHTIEND, ?I:I:EE?EE % uawe




- website:

- Code:
- JIRA:

- Mall list;:

¥ill2 5 Apache CarbonDatatt[X


https://github.com/apache/incubator-carbondata
https://github.com/apache/incubator-carbondata
https://issues.apache.org/jira/browse/CARBONDATA
mailto:dev@carbondata.apache.org
mailto:user@carbondata.apache.org

THANK YOU



