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How to choose storage for
complex big data requirements?



NoSQL Database

» Key-Value store: low latency, <5ms
 Can not support multi-dimension query



Multi-dimensional problem

* Pre-compute all
aggregation
combinations

« Complexity: O(2”n)
* Dimension < 10
» Too much space
» Slow loading speed



Shared nothing database

 Parallel scan + distributed compute

* Questionable scalability and fault-tolerance
e Clustersize < 100 data node
* Not suitable for big batch job
* Can not integrate with Hadoop ecosystem



Search engine

* All column indexed
* Fast searching
* Simple aggregation

* Designed for search but not OLAP

* complexcomputation: TopN, join, multi-level
aggregation

* No SQL support



SQL on Hadoop

 Modern distributed architecture, scale well in computation.
* Pipeline based: Impala, Drill, Flink, ...
* BSP based: Hive, SparkSQL

e BUT, still using file format designed for batch job
* Focus onscanonly
* No indexsupport, not suitable for pointor smallscan queries



Architect’ s choice

Choice 1: Compromising Choice 2: Replicating of data

Appl App2 App3 Appl App2 App3
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Loading
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Blocklet Logical View
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142
443
541
545
675
570
561
52
144
525

11432
44622
54702
58871
56181
51018
55245
9749
11532
50398

Years Quarters Months
2003 QTR1 Jan
2003 QTR1 Jan
2003 QTR1 Jan
2003 QTR1 Feb
QTR1 Feb
2003 QTR1 Mar
2003 QTR1 Mar
2003 QTR1 Mar
2003 QTR2 Apr
2003 QTR2 Apr

Sorted MDK Index

[1,1,1,1,1] : [142,11432]
[1,1,1,1,3] : [443,44622]
[1,1,1,3,2] : [541,54702]
[1,1,2,1,4] : [545,58871]
[1,1,2,1,5] : [675,56181]
[1,1,3,1,7] : [570,51018]
[1,1,3,2,8] : [561,55245]
[1,1,3,3,6] . [52,9749]
[1,2,4,1,1] : [144,11532]
[1,2,4,3,9] : [525,50398]

Sort

Territory Country Quantity Sales

EMEA Germany 142 11,432
APAC China 541 54,702
EMEA Spain 443 44,622
EMEA Denmark 545 58,871
EMEA Italy 675 56,181
APAC India 52 9,749
EMEA UK 570 51,018
Japan Japan 561 55,245
APAC Australia 525 50,398
EMEA Germany 144 11,532

Encoding

(MDK Index)

[1,1,1,1,1] : [142,11432]
[1,1,1,3,2] : [541,54702]
[1,1,1,1,3] : [443,44622]
[1,1,2,1,4] : [545,58871]
[1,1,2,1,5] : [675,56181]
[1,1,3,3,6] : [52,9749]
[1,1,3,1,7] : [570,51018]
[1,1,3,2,8] : [561,55245]
[1,2,4,3,9] : [525,50398]
[1,2,4,1,1] : [144,11532]
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Blocklet Physical View
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11432
44622
54702
58871
56181
51018
55245
9749
11532
50398

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

sort column within column chunk)

[1]1]
:[1]2]
:[1]3]
:[1]4]
:[1]5]
:[1]6]
:[(1]7]
:[1]8]
:[219]

J1]1
:[1]2]
:[1]3]
:[2]4]
:[2]5]
:[316]
(317
:[3]8]
:[4]9]

(111] :[1]1]
:[1]2] :[1]9]
:[14] :[2]3]
:[1]5] :[3]2]
:[1]6] :[4]4]
:[1]9] :[5]5]
:[2|7] :[6]8]
:[313]:[7]6]
:[318] :[8]7]

1 [142]:[11432]
: [443]:[44622]
: [541]:[54702]
: [545]:[58871]
: [675]:[56181]
: [570]:[51018]
- [561]:[55245]
: [52]:[9749]

- [144]:[11532]

[1]10]:[2]10]:[4] 10]:[3] 0] :[9] 10] :[525]:[50398]

Dim1
Block
1(1-10)

Run Length Encoding & Compression

Dim2
Block
1(1-8)

2(9-10

Column Level
inverted Index

Columnar Store

Dim3
Block
1(1-3)
2(4-5)
3(6-8)
4(9-10)

Dim4 Dim5
Block Block
1(1-2,4- 1(1,9)
6,9) 2(3)
2(7) 3(2)
3(3,8,10) 4(4)
5(5)
6(8)
7(6)
8(7)
9(10)
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Number of
Nodes

vCPU
Memory

Data Size

H#Records

1 master + 3workers

A40cores

384G

1.9TB

1 billion rows * 300
columns

#Columns

# High
Cardinality
Columns

# Medium
Cardinality
Columns

HRow Size

300 (150 String, 150
Double)

2 Columns (10 Million)
3 Columns (0.5 Million)

4 Columns (0.4 Million)
2 Columns (0.2 Million)
11 Columns (0.1 Million)

2KB






DEMO;&E7: CSV , Parquet, CarbonData

« K9IE300 51 TEUE
ﬁﬁﬂ’iE’JSQL B6)1BIEIRICSY |, Parquet , CarbonData#iiE :
benchmark { csvdf.filter(S"name" === "Allen" and $"gender" === "Male" and $"province" === "NB" and

S"singler" === "false").count }
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Apache CarbonData$t[X

B&%h 7TtXISENRA Apache CarbonData 0.1.0,0.1.1

- FE#EApache CarbonData :
http://www.infog.com/cn/news/2016/07/huwei-CarbonData-data-
second-res

- Apache CarbonDatajf{{ABitt: https://github.com/apache/incubator-
carbondata

. 1Ji¥Dev Mailing , 251 XiTie :
dev@carbondata.incubatorapache.org

- MEREFHIFTR. BN, defectsziE , FiEZZIApache JIRA :
https://issues.apache.org/jira/browse/CARBONDATA

- Contributors from: Huawei, Talend, eBay, Intel, Inmobi, ZEH#]

F*i¥CarbonDatafi{S NS : ApacheCarbonData , R ERIMFAREE.
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