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How to choose storage?
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Apache CarbonDatatt X458



http://carbondata.apache.org

&Flmk |:

Storage

!tf:cxrbon Data

ChERbED

2
L



e WRNN == £

' Alibaba Group

alend (2is QM2 o @ raxm ()

. HUAMWNE] IArTIsrEl

ront oSN WM =<5 77850 @

HuULAaWED

L/
w~



S



CarbonData + Spark:
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Spark’

Data Query
Management Optimization
iqrbon Data

‘{\. Read/Write/Update

‘hadaap

Carbon File

Carbon File

Carbon File
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CREATE TABLE tablename (name String, PhoneNumber String)

STORED BY “carbondata”
TBLPROPERTIES (...)

LOAD DATA [LOCAL] INPATH 'folder path' [OVERWRITE] INTO TABLE tablename

OPTIONS (...)

INSERT INTO TABLE tablennme

df .write
.format (“carbondata)

select statementl FROM tablel;

.options ("tableName", “t1"))

.mode (SaveMode.Overwrite)
.save ()






UPDATE tablel A phone, 70 60
SET A.REVENUE = A.REVENUE - 10 car,100

WHERE A.PRODUCT = ‘phone’ phone, 30 20

UPDATE tablel A
SET (A.PRODUCT, A.REVENUE) =
(
SELECT PRODUCT, REVENUE
FROM table’? B
WHERE B.CITY = A.CITY AND B.BROKER = A.BROKER

)
WHERE A.DATE BETWEEN ‘2017-01-01’ AND ‘2017-01-31"

DELETE FROM tablel A
WHERE A.CUSTOMERID = ‘123’
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Carbon Data File




(1] (1) [1][1] ][4 142 11432
101 1113 443 || 44622
1101 [|1]]3]|]2]] 541 54702
1111 1]2/11/14|| 545 58871
1101215 ]| 675 56181
1101 (]|3||1|]|7]|]| 570 51018
1111132/ |8|| 561 55245
111 ]|3|]|3]|]|6 52 9749
112 1(|4]]1]]1 144 11532

(1) 2 J14) (3] 9] | 525 50398

Years
2003
2003
2003
2003
2003
2003
2003
2003
2003
2003

[1,1,1,1,1]
[1,1,1,1,3]
[1,1,1,3,2]
[1,1,2,1,4]
[1,1,2,1,5]
[1,1,3,1,7]
[1,1,3,2,8]
[1,1,3,3,6] :
[1,2,4,1,1] :
[1,2,4,3,9] :

Quarters
QTR1
QTR1
QTR1
QTR1
QTR1
QTR1
QTR1
QTR1
QTR2
QTR2

- [142,11432]
: [443,44622]
- [541,54702]
- [545,58871]
- [675,56181]
- [570,51018]
1 [561,55245]

[52,9749]
[144,11532]
[525,50398]

Months

Jan

Jan

Jan

Feb
Feb
Mar
Mar
Mar
Apr
Apr

Territory
EMEA
APAC
EMEA
EMEA
EMEA
APAC
EMEA
Japan
APAC
EMEA

Country  Quantity

Germany 142
China 541
Spain 443
Denmark 545
Italy 675
India 52
UK 570
Japan 561
Australia 525
Germany 144

Sales
11,432
54,702
44,622
58,871
56,181

9,749
51,018
55,245
50,398
11,532

|
[
|
|
|

[
|
|
|

1L1,1,1,17;
1,1,1,3.2] :
1,1,1,1,3] :
1,1,2,1,4] :
1,1,2,1,5] :
[1,1,3,3,6] :
1,1,3,1,7] :
1,1,3,2.8] :
1,2,43.9]:
1,2,4,1,1]:

[142,11432]
[541,54702]
[443,44622]
[545,58871]
[675,56181]

[52,9749]
[570,51018]
[561,55245]
[525,50398]
[144,11532]



Blocklet 1
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Blocklet Index

Blocklet1

Start Key1

End Key1
C1(Min, Max)

C7(Min, Max)

Blocklet4

Start Key4

End Key4
C1(Min, Max)

C7(Min, Max)

)

Start Key1
End Key4
Start Key1 Start Key3
End Key2 End Key4
Start Key1 Start Key2 Start Key3 Start Key4
End Key1 End Key2 End Key3 End Key4
C1(Min,Max) C1(Min,Max) C1(Min,Max) C1(Min,Max)
C7(Min,Max) C7(Min,Max) C7(Min,Max) C7(Min,Max)
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Spark Driver

Catalyst ‘K\’

Block Index
Executor Executor
Blocklet Index Blocklet Index
k@hadaap
Carbon File Carbon File Carbon File
Data Data Data
Footer Footer Footer



» Represented as a composite of two columns

Array

* One column for the element value

* One column for start index & length of Array

Name

John

Sam

Bob

Array<Ph_Number>
[192,191]
[121,345,333]

[198,787]

Name

John

Sam

' Bob

Array

[start,len]
0,2
2,3
5.2

Ph_Number

192
191
121
345
333
198
787

Struct

» Represented as a composite of finite number
of columns

« Each struct element is a separate column

Name

John

Sam

Bob

Info Name
Strut<age,gender>
[31.M] John
» Sam
[45,F]
Bob

[16,M]

Info.age Info.gender
31 M

45

16 M
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Metadata:
Global Dictionary, Schema

Index (én Index & Statistics
File
Immutable Delta File for
Dat
Caero“ne i Data File Delta Update/Delete

File
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Dictionary
(append)
Schema
(Overwrite)

.é’». Index

(new tree)
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Carbon Delta
File File

Carbon Delta Data File
File File (new folder)
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Spark Driver

Table Level Index

) )
[ | |
Carbon File  Carbon File  Carbon File  Carbon File IndexFlle Dictionary Schema
| | File File
— DEieE DEIE 22l . All Footer Dictionary Latest
Footer Footer Footer Footer | | Map Schema
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JDBCServer
(Load)

Segment Manager

(HDFS File Lock): JDBCServer
* Incremental Load (Query)

« Batch Update

Segment

Carbon
File

Segment

Carbon
File

Segment

Carbon
File
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‘ InputFormat/OutputFormat

Al
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-’:‘» Index

Carbo Carbon Carbon HDFS
n File File File
Segment 3 Segment 2 Segment 1
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‘ Read

SQL

3 P & o
I I
I I
I I
Carbo : Carbon . Carbon HDFS
n File : File : File
1 1
Segment 3 Segment 2 Segment 1
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5SparkSQL{L{t 88
SQL  FEER

CarbonData Table ‘ Read/Write/Update/Delete/Alter Table

I Metadata:
| Dictionary

A A Jé‘- Index

Carbo
n File
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File

Carbon
File
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Spark Driver

Catalyst ‘K\’

Block Index
Executor Executor
Blocklet Index Blocklet Index
k@hadaap
Carbon File Carbon File Carbon File
Data Data Data
Footer Footer Footer



SELECT c3,

c4 FROM tl WHERE c2='beijing’

Blocklet

C1

C3

C4

Spark Driver 1. File pruning
| S Breauier | > i
par Xecutor ol Task
2. Blocklet
pruning
HDFS
File File File File
) . (—W )
Blocklet Blocklet Blocklet > Blocklet
— — P
Blocklet Blocklet Blocklet Blocklet
— P —t —
Blocklet -> Blocklet Blocklet Blocklet
—— Q 4 —
Footer Footer Footer Footer
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[ Spark[A=Z{tbE + Whole Stage CodeGen ]
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[ [ E{¢CarbonReader ]

nils

Header  Vewsion | | Schema  Timestamp

Blocklet 1
PageHeader -
C1
PageHeader .
Blocklet 2
Footer BlockletHeader
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SELECT c3, sum(cZ) FROM tl GROUP BY c3

Stage 2 Stage 2 \
Dictionary Decode  (~--___

. ‘ )

{ Final Aggregation } i Final Aggregation )

“
Stage 1 | » Stage 1 |

[ Partial Aggregation [ Partial Aggregation J"

\ 4

Scan Scan
(decode c2, c3) (decode c2 only)
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CREATE TABLE table(cl STRING, cZ2 INT, c¢c3 STRING, c4 INT, c5 DOUBLE)
STORED BY Y“carbondata”
TBLPROPERTIES (‘SORT_COLUMNS’:‘CZ, c37)

LOAD DATA INPATH '‘source path’” INTO TABLE table
OPTIONS ('SORT SCOPE’='NO SORT/BATCH SORT/LOCAL SORT’)



Carbon Data Load Pipeline

» Convert »
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(CsvaiRDD ) [ WENRINT

Index- - Wite

Build
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Dictionary LOAD DATA ‘path’ INTO TABLE t
Server OPTIONS ( ‘COLUMNDICT’ ="'‘nplist’)

nplist := column name:path,..
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Delete
Delta




\ 4

Dictionary append if
needed

J{\\. ‘{». New index added for
inserted delta

Bitmap file for delete
Bgse DRSS isel delta and regular data
File Delta = Delta g6 for inserted delta
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/* TPC H Query 12 - Shipping Modes and Order Priority */
SELECT L SHIPMODE,

SUM (CASE WHEN O ORDERPRIORITY = '1-URGENT' OR O ORDERPRIORITY = 'Z-

HIGH' THEN 1 ELSE 0 END) AS HIGH LINE COUNT,
SUM (CASE WHEN O ORDERPRIORITY <> '1-URGENT' AND O ORDERPRIORITY <> '2-

HIGH' THEN 1 ELSE O END AS LOW LINE COUNT

FROM ORDERS, LINEITEM
WHERE O ORDERKEY = L ORDERKEY ANK L SHIPMODE IN ('MATIL','SHIP'
AND L COMMITDATE < L RECEIPTDATE AN E < L— E AND L RECEI

PTDATE >= '1994-01-01"
AND E < dateadd(mm, 1, cast('1995-09-01" as date)

ROUP BY L SHIPMOD

ORDER BY L SHIPMOD
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Filter el Bz 8] (sec) TaskZy

Query c1 c2 c3 c4 cS c6 c10 Parquet CarbonData Parquet CarbonData
o Y Vv ¥ 6.4 1.3 55 5
Q2 Y Y 65 1.3 804 5
Q3 ~/ w/ 71 5.2 804 9
Q5 Y Y 64 4.7 804 9
Q4 \/ w/ 67 2.7 804 161
Q6 4 4 62 3.7 804 161
Q7 J ( 63 21.85 804 588
Q8 / 69 11.2 804 645
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http://carbondata.apache.org

https://github.com/apache/carbondata
https.//issues.apache.org/jira/browse/CARBONDATA

dev@carbondata.apache.org
user@carbondata.apache.org




Copyright©2016 Huawei Technologies Co., Ltd. All Rights Reserved.

The information in this document may contain predictive statements including, without limitation, statements regarding the
future financial and operating results, future product portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially from those expressed or implied in the predictive
statements. Therefore, such information is provided for reference purpose only and constitutes neither an offer nor an
acceptance. Huawei may change the information at any time without notice.



