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CarbonData Partition 2/ f& /-2

« CarbonData® & XH&#H. ER3|LTEMA
* Partitionzh 88 ¥ R 09 L

e PartitionTable#9 & £ 15 4

* PartitionTable 69 2k 3 Hn 2 3T 42

e PartitionTable 49 & 14) i3 42

* Partition #9#73%(add). #F54-(split) Z M) &x(drop)

k& £ A ¥ CarbonData 5 3%

>.
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Apache CarbonData
R KRBT & L —Hr il & 5] 89 5] X Ak B X

* 20166 F| Wy 4L 4 &) Tk £apache )k &4, & Hapacheligibin B
* 201754 F] iE X 221k Aapache T A7 B
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arbonData
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Carbon Data File

*Blocklet: S #F A 49 2383 File Header
*Column chunk: Blocklet 7§ &7 ) 2k 3% Shm

A A A E 7145 B e
Header: Version, Schema
*Footer: Blocklet Offset, Index & statistics

Column 1 Chunk

[ Pagex | Page2 | Page3 |-

Column 2 Chunk

Column n Chunk

Blocklet N

File Footer
Blocklet Offset, Index & Stats

{arbcn Data

APACHE
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e

SAIC MOTOR

[570,51018]

Years Quarters Months  Territory Country Quantity Sales
2003 QTR1 Jan EMEA Germany 142 11,432
2003 QTR1 Jan APAC China 541 54,702
j}]_ ] 2003 QTR1 Jan EMEA Spain 443 44,622
= é' BL 4 = 2003 QTR1 Feb EMEA Denmark 545 58,871
i & % ;HF}?: 2003 QTR1 Feb EMEA Italy 675 56,181
2003 QTR1 Mar APAC India 52 9,749
2003 QTR1 Mar EMEA UK 570 51,018
N ] 2003 QTR1 Mar Japan Japan 561 55,245
MDK => Multi Dimension Key 2003 QTR2 Apr APAC Australia 525 50,398
2003 QTR2 Apr EMEA Germany 144 11,532
Blocklet (Columnar view) Sorted MDK Index Encoding
[1,1,1,1,1] : [1,1,1,1,1] : [142,11432]
il at 1 1 1 142 11432 [1 42 1 1432] [1,1,1,3,2] : [541,54702]
1l la (o) la] (3] 43 | |ae622 [1,1,1,1.3] : [1,1,1,1,3] : [443,44622)
LS N R N s A [443,44622] [1,1,2,1,4] : [545,58871]
1 1 2 1 5 675 56181 [11111a3!2] : [1’1’2’1’5] :[675’56181]
2l (3] [1||7]|]| s70 || 51018 [541,54702] S [1,1,3,3,6] : [52,9749]
1 1 3((2]]8 561 55245 [1,1,2,1,4] : MDK Ind [1,1,3,1,7] : [5670,51018]
LRI e [545,58871] (MDKlIndex) 111 3,08] : [561,55245]
bl |l ls] s g 50398 [1,1,2,1,5] : [1,2,4,3,9] 5[525 ,50398]
[675,56181] [1,2,4,1,1] : [144,11532]
[1,1,3,1,7] - £ _arbonData
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[ CarbonData Partition Zh sE )2 ——

Blocklet File Footer

Blocklet 1 Blocklet Index
111 1 1 12000 €]
112 1 2 5000 Blocklet1
121 1 1 12000
122 1 2 5000 ] StartKeya
1731 1 1 12000 End Kevi
132 1 2 500 . d Key

Blocklet 2 C1(M|n, Max)
213 2 3 11000
223 2 3 11000
233 2 3 11000 .
314 3 4 2000 C7(Min, Max)
315 3 4 1000
324 3 4 2000

Blocklet 3
325 3 4 1000
334 3 4 2000
335 3 4 1000 Blocklety
414 1 1 20000
424 1 1 20000 StartKeyy
4 34 1 1 20000 1

Blocklet 4 End KeY4
111 1 1 12000 € — :

1(Min, Max

112 1 2 5000 C2(Min, Max)
121 1 1 12000
122 1 2 5000 :
131 1 1 12000 C7(Min, Max)
132 1 2 5000 €<——

(saiC)

#3512 Ri R | &
e i
SAIC MOTOR
Start Key1
End Key4
Start Key1 Start Key3
End Key2 End Keyy
Start Key1 Start Key2 Start Key3 Start Keyy
End Key1 End Key2 End Key3 End Keyy
C1(Min,Max) Ca(Min,Max) C1(Min,Max) C1(Min,Max)
C7(Min,Max) C7(Min,Max) C7(Min,Max) C7(Min,Max)

APACHE

iarbon Data
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\\\ ///
pos -

B Parquet CarbonData
70
61.8
52.5
3 40.5
2 3 30.7
= 25
Kol
19 19.88
17.5 S.4mm,o 6.5
I 1.205 1.50.7 1.1 1.2 11
0 —— I

Qry_01 Qry_02 Qry 03 Qry_04 Qry_05 Qry 06 Qry_07 Qry 08

SAIC MOTOR

AR KT B 0 78

ARBE g ELIEF G REEN,
R 7 ik 1% Btree & 3|

AR ESMEALREFAE, AR

47 fEMDKey b HE 7238 h 5 5 69 &
L3514

CarbonData #f tt.Parquet & 76) 14 A& M) +X, (Dec. 2016, CarbonData 0.2.0)

APACHE

iarbon Data
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¥y

SAIC MOTOR

A A 4 FZATZ K Partition 2 4. ?
or

Partition o 42 I 4 SRR 2 2 &K ?

W

APACHE

icrbon Data
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\1\\ - 4///'
et
C MOTOR

BN KIER IR T Partition ) £ 4 & 7 A4k, E14 AT R AY
XK #block, % Vspark task# =

 s#Hax )

=

R e )
S| =8 (e as
S8 58 (88 B8

P1 P2 P3 P4

-
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ME2: TSR A F LT, RAZ R
ColA ColB ColC ColD ColE LoD ____ ColA _ColB _ ColC__ColE

N N ( N ( 1

\. J \ J : P1

i
168

)
\
L |
J U U ) > S N—_ ____ N _— _ N—~—_ _ ___ &
] FrE =TT —_— T /A= T ~
N 4 ) l ' 'I \'
) . ——t
! M I
— i [ |
|
D e N |
_ P2 : -« J U _J '
. , | N [ ) :
SR ! |
! |
y -« J U/ ! |
\ \ y \___ \____/ J ]
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SAIC MOTOR

B A] X 4F =#F &£ A Partition Table:
* Hash Partition

* Range Partition

* List Partition

* Range Interval (Developing)

AAAAAA

arbonData
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SAIC MOTOR

Hash Partition DDL Syntax

CREATETABLE [IFNOT EXISTS][db_name.]table_name
[(col_name data_type, ...)]

PARTITIONED BY (partition_col_name data_type)
STORED BY 'carbondata’

[TBLPROPERTIES (‘PARTITION_TYPE'='"HASH',
'PARTITION_NUM'='N"...)]

/IN is the number of hash partitions

Exam p|e create table if not exists hash_partition_table(
col_A String,

col_B Int,

col_ClLong,

col_D Decimal(z0,2),

col_FTimestamp)

partitioned by (col_E Long)

stored by 'carbondata’

tblproperties(‘partition_type'='"Hash’,'partition_num'='q’) ic bo B&c&;
rbon
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SAIC MOTOR

Range Partition DDL Syntax

CREATETABLE [IFNOT EXISTS][db_name.]table_name
[(col_name data_type, ...)]

PARTITIONED BY (partition_col_name data_type)
STORED BY 'carbondata’

[TBLPROPERTIES ("PARTITION_TYPE'='RANGE',

'‘RANGE_INFO'='2014-01-01, 2015-01-01, 2016-01-01'...)]

Exam p|e create table if not exists range_partition_table(

col_AString,

col_B Int,

col_CLong,

col_D Decimal(z0,2), g 2 >
col_ELong) RangE'ﬂfO ')A‘fﬁjyﬂ_}'}'

partitioned by (col_F Timestamp)

stored by 'carbondata’

tblproperties('partition_type'='Range’,
'range_info'='2015-01-01, 2016-01-01, 2017-01-01, 2017-02-01") oaene

icrbon Data
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¥ 1]

SAIC MOTOR

List Partition DDL Syntax

CREATETABLE [IFNOT EXISTS][db_name.]table_name

[(col_name data_type, ...)]

PARTITIONED BY (partition_col_name data_type)

STORED BY 'carbondata’

[TBLPROPERTIES (‘PARTITION_TYPE'='LIST', 'LIST_INFO'='A, B, C'...)]

Exam p|e create table if not exists list_partition_table(

col_B Int,

col_CLong,

col_D Decimal(z0,2),

col_E Long, Listinfo ¥ #One Level Group
col_FTimestamp)

partitioned by (col_A String)

stored by 'carbondata’

tblproperties(‘partition_type'='List', 'list_info'="aaaa, bbbb, (cccc, dddd), eeee')

APACHE

icrbon Data
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—— Show Partition ]

Syntax:

Hash Partition

SHOW PARTITIONS [db_name.]table_name

Range Partition

List Partition

\saic)

LR&EHA

SAIC MOTOR

]
L

|partition

0 ’igg:tition

Partition Id

|partition | |
: : + [+
|lvin = HASH_NUMBER (5) | | |0, |logdate = DEFAULT | |10, |country = DEFAULT
= + 1 |1, |logdate < 2014/01/01 | | |1, |country = China |
|2, 12014/01/01 <= logdate < 2015/01/01| | |2, |lcountry = UK, US
|3, 12015/01/01 <= logdate < 2016/01/01| | |3, |country = Japan |
+ + 1|7, Jcountry = Canada
— .
8, lcountry = Russia
SegmentDir/@_batchnod-0-1502703086921. carbonindex |9, |country = Fiji |
~ 5, |country = Korea
SegmentDir/part-0-0_batchno0-0-1502703086921. carbondata |6, |country = India |

APACHE

{arbon Data
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Writer [
DataNode, |::>
|
Writer [

Rdd.partitionby(partitioner)

{4

N/

{

N

DataNode

4

Writer

g

|
DataNode)

4

Writer

(Il

Scan RDD APACHE
row => (partitionValue, row) i:arbonDatam
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LiS%EHE

SAIC MOTOR

1. ARIESQL 69 L8 A=, <=, <, >, >=, in, notin AR KA XA 1A
7 T 4p- P ag partitionld

Example:

ﬂ:iAuﬁf/‘ﬁ > X FF, 4]#&range partition table

» X4z 8% (range_info’ = “10, 20, 30, 40, 50, 60, 70, 80’)
SQL:V//ﬁXﬁ'— age >=20 and age <40

1734 ey RXIDA3, 4

2. 4 FoH A e 09 4 B 2R L8 S 4F, W) fedriversy 4R EBtree & 7|
3k B blocklet BT & 69 S %, 4% A W R ISR, BARIE LA % P 49
partitionld, §f /33| & 2L B6G X4, &G H T Asparktaskit /7B

SegmentDir/0_batchno0-0-1502703086921.carbonindex

SegmentDir/part-0-0_batchno0-0-1502703086921. carbondata

AAAAAA

Partition Id L arbonData



[ CarbonData Partition 25 & />4 —— Add Partition ]

Syntax . ALTERTABLE [db_name].table_name ADD PARTITION('new_partition')

Process:

1. #&- 2 Partitioninfo @ ------ @

2. I IA 4 R (Partitionld 40) 2 3& AR IEHT 49

PartitionInfo & #7 - A\ %3 @
= (0]
3. 18 89 BRIA S K A8 S A

@ ...... @

AAAAAA

arbonData
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\\1\\ \ : r///’
et

SAIC MOTOR

Syntax:

ALTER TABLE [db_name].table_name SPLIT PARTITION(partition_id) INTO('new_partition1', '‘new_partition2'...)

P :
1. 1'gic'ielisartitionlnfo @ @ @
(o] a

Note: FAESPlit0O4 X (ZKiAHKX)

APACHE

iarbon Data
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Process:
2.3 BB 474 X 2% FF AR JEHT 69 PartitionInfo & #7 + A\ 4K 3%
a7 A
RangePartition ListPartition S

[A, B)=>
[A, Q), [C, D), [D, B)

3 eV S K IR S

AAAAAA

arbonData
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L ARE

SAIC MOTOR

Syntax:

/[Drop partition definition only and keep data

ALTER TABLE [db_name].table_name DROP PARTITION (partition_id)

/[Drop both partition definition and data

ALTER TABLE [db_name].table_name DROP PARTITION(partition_id) WITH DATA

Process:

1. /& & PartitionInfo

@%nnaaa@
B (1) (2] 3:(4) (5] (6]

APACHE

{arbon Data



[ CarbonData Partition z 4t 4)~%% —— Drop Partition ]

Process:

2a. Drop Partition 12 £& ¥ #(#% —— RangePartition

VDOOOEX
g

Drop 3k # J& partition @ @
A EE #| next partiti
4 FEmerge 3| next partition n . . @

arbonData

Drop & Ja — /| partition
¥ FFEmerge 3] default partiton




[ CarbonData Partition z 4t 4)~%% —— Drop Partition ]

Process:

2a. Drop Partition 12 £% ¥ 4% 4% —— ListPartition

@ (3] X (] (&)
"~ |n[aBlan
2b. Drop Partition R4% F £ 3%

g%nnmaa@
BHOLBE . ..

arbonData

4 #Emerge 3| default partiton
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\;\\ r’///,’
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e A TR
spark-shell

--master yarn
--deploy-mode client
--num-executors 6
--driver-memory 10g
--executor-memory 50g
--executor-cores 5

SAIC MOTOR

EBEIRIE: 14 Spark client server 64 DataNode server

DURENE &2 = NG

7% BRX5 201751 A1 8 ~1 30 43
# %3754124%, 19730G

30 £ 1091245, 2456676

APACHE

{arbon Data
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= ST

CREATE TABLE IF NOT EXISTS rx5_carbon_partition_test(
Id string,

create_time timestamp,

Field_C Int,

Field_D String,

Y HoafNFR, EPLRFor 4R

Field_XX

)

PARTITIONED BY (create_time_hour int)

STORED BY 'carbondata'

TBLPROPERTIES('PARTITION_TYPE' ='RANGE',

'RANGE_INFO'="'1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24',
'SORT_COLUMNS' ="ld, Field_C, Field_D")

APACHE

iarbon Data



k&, % A CarbonData 52 %%, 4 (Saic)

FTR&EHE
9 .0

SAIC MOTOR

Load & 18] 3 bt

,y\x 'y'y(?

@ ) © "
o 2 Y o o o
U 0 A

AL o
N

9
n I

L
% Y
RO R S

'»,\0

¥ Partition(mins) ™ Non-Partition(mins)

APACHE

arbonData
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P AR M X Casel: THEA 4 5)4E A b 454F, A partition 3] Lk &5 e B i3 98 554 69 R 6-F 19

select Date(create_tlme), count(distinct ID)

from default.rx5_carbon_partition_test

where create_time_hour >= 17 and create_time_hour < 20 Rk p R % 5

group by Date(create_time) RERINFHAFILERA K

1105.728

969

45.253

Carbon partition Carbon non-partition

Carbon partition Carbon non-partition

Spark Task#XTEE
EiFATE X EL

APACHE

{arbon Data
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4 48 M X Case2: 7 4 & 7 4F H it jg & 4F, A Partition )it J& &4 69 B &-F14)

select Date(create_time), count(*)

from default.rx5_carbon_partition_test

where create_time hour >= 17 and create_time hour < 20
and id = "XXXX0000000007’

group by Date(create time)

2.925

Carbon partition ~ Carbon non-partition

Carbon partition Carbon non-partition Spark Task#XtEL

i RTE X iarbon AD&i;a




\4,

4% H CarbonData 52 3%, 4~ %

J

4 g X Case3: JRA LI KM R AT
T AG /ﬁ"] 1&Case4 /SL;?]—

select Date(create_time), count(*)
from default.rx5 _carbon_partition_test
group by Date(create_time)

select Date(create_time), count(*)
from default.rx5 carbon_nonpartition_test
group by Date(create_time)

420.393

Carbon partition Carbon non-partition

¥sql3 ®sqlg

RS E) Xt EE

LIRFHOREEN,

s Joil

SAIC MOTOR

# &3] 4 partition 7]

select create_time_hour, count(*)
from default.rx5 carbon_partition_test
group by create _time_hour

select hour(create_time), count(*)
from default.rx5 _carbon_nonpartition_test
group by hour(create_time)

Carbon partition Carbon non-partition

“sql3 ®sqlg

Spark Task#XTEL AP ACHE
icrboantq
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P At ) 3RS : B 4 2K &4

select * from default.rx5_carbon_partition_test

where create_time_hour>= 17 and create_time_hour< 20
and id="XXX127893791231023'

and date(create_time)="'2017-01-04'

BA A & 94

sql5

¥ Carbonpartition ¥ Carbon non-partition

APACHE

iarbon Data
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1. liﬁ&ﬂi &-1& Ay Partition 3]
2E O b - , T RAR S /\/ﬁ;ﬁ%ﬂ}ﬂ éﬁkdﬁxﬁ:

B BAR 4L " F 6 )
« duh SHPITE, THLEESRIEMEAESE

2. AT fig, 09 4% F] Partition 2| /E 7 1L 8 4544

5] ke Partition 71| A A, RARIE L 5-F K ColumnB LA i i
4k, 12 1RE2 2 A5BF| 8 A £ AP B Z 4mapping &k
A, X BRI AARIEB 3 69 3T JE S5 4F B9 35 — / partition 7]
a9 e &, AR SEMAE,

-%Aﬁ%,Tﬂ%%ﬁ TR E A, BREF

s Joil

SAIC MOTOR

AAAAAA

arbonData



[ CarbonData Partition TODO List ] N/
LARE
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Range Interval Partition
Value-Based Partition

Alter Table Merge Partition
Optimization forjoin between partitiontables

APACHE

ﬁzarbon Data
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13 v — YA 5k B
B A A HE A 43R T A B

R 3 m NApache CarbonData#t [X :
K2 i AW A 4

% F 1% Ji CarbonData it #2 ¥ 18 5| /147 |5 234 7T & ¥R+ £

‘B M : http://carbondata.apache.org/
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