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Z_I-l-l_%l—ﬁkﬁE Big Data Requires Elastic, Flexible Infrastructure

REEFRAOFEEK, REZNRESFERIEE

Hadoop | Spark | Hbase | GreenPlum ...

HRIESChR I e
SCRTANIE | 2R | SRR | IFEEEdE | CRUD | S5 | BUREXR ..

FLREE
BRI RIOF AT RIFFE
AP SHIRHREN

Relative scale, not absolute scale

The world is changing!
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Z_A_j:l_%'—ﬁ kﬁE Don’t try to do it yourself. Let us handle it.

> Baiftiz4E
—§#E® | APLYER | RS | Auto Scaling
> M BgE RE
YE. EEERE | DS
> IBE. BlsES%Ee
RGihf , FARBMRK | FAERE , ks | SEEIME— tdE
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> derEtt

> ERE

O R4 10 - SDN 2.0 (s22saRgikesig)

>

O R IO -ZFE8 , Unikernel , EH#l{klaaS

%

Q

Q

Q

Within cloud

Between cloud and on-premise

Tools : Sqoop , Kafka, Flume , hdfs fs -put,
distcp , etc.

Virtual Machines

VM
App | App
1 P

0OS Kernel

VM

App @ App
1 2

OS Kernel

Hypervisor(XEN)

Server

=

Containers

LXC = LXC
App = App
1 2

Docker

0OS Kernel

Hypervisor(XEN)

Server

Kernel

0QOP_xrrix
AKX AARY

uml.org.cn

Unikernels

LibOS | LibOS
Appl | App2

Kernel

Hypervisor(XEN)

Server
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Logs
Metrics
Social

BE]E]
Sensor
Data
Messages

Reporting, Visualization

Cassandra, MongoDB, Redis, MySQL, ElasticSearch
| f |
Real Time Batch Big SQL
Processing Processing SparkSQL

+
Streaming

Presto
Custom

Process GreenPlum
Engine

Kylin Monitoring
Alarm
Metering
Security
Governance

Phoenix

(ZooKeeper)
Impala

HDF S/ HBase/ Object Storage

laaS

>
©{)

uml.org.cn
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T8 — Spark / Hadoop

Kafka

MLlib
(machine
learning)

Spark

Streaming

Apache Spark

Hadoop HDFS

MongoDB Hadoop Connector
MongoDB

£ QINGCLOUD AT



KR E

T8 — Spark / Hadoop

Worker Node 1
Executor Cache

Task Task

Worker Node 2
Executor Cache

Task Task

' HDFS DataNode

Worker Node N
Executor Cache

Task Task

>
©{>

uml.org.cn
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HEEA

Spark Streaming Storm* MapReduce
SERY R =y B=
"AE N PN X
BEARIO —R —R =
[FE) =] = =
S I SERI A LSRR SEH/\EE R BaaiE
SR SiTitHR SitE
HRRSERAS 152 0.95 2.6.2
IR v CAhIit;rfaeg)ey Twitter Google

*Heron - claimed better than Storm by Twitter
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71 — Hadoop

Hadoop Storage Engines

2 Kugy
m
3 I
% "
£ -~
o
o
=
P
<
HBASE
>
Slow Online (Fast Random Access) Fast

https://vision. cloudera. com/introducing-kudu-the- new-hadoo p-
storage-engine-for-fast-analytics-on-fast-data/
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F4% — Greenplum Database

» GPDB : JA¥UERME. TH. ZEMmRt
O #f SQL #iERE - ANSI SQL 2008 #RiE , OLAP , JDBC/ODBC
0 ZREACID, HHRES
0 HEREUEE &MY E S5 EEYET S
0 RIREEERE - @EAE P 1000+ R5RHERY
O BATERA B 10FNSERRERA
O FHREUER (greenplum.org) , RIEESESR

£} QINGCLOUDAT
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Fi# — HDFS
HDFS Architecture

Metadata(Name,replicas, etc.)
Metadata -ops /home/foo/data,3,...
@ Block ‘ops

Read Datanodes Datanodes

EEE EN.__EE NN
plcatlon
N B e

Rack 1 Rack 2

Write Write

% -
http:/fhadoop .apache.org/docs/curenthadoop-project-disthadoop-hdfs/HdfsDesign html ((' QINGCLOUD®T
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#fi& — HBase

A sparse, distributed, persistent multidimensional sorted map

Each cell has multiple versions,
typically represented by the timestamp
of when they were inserted into the table

ranK»y : :
00001 i Joha 415-111-1234

00002 Paul

Phone Address
15-212-5544 |1021 Market St

415-212-5544 | 1021 Market St

The table is lexicographically 00003 [Ron 415-993-N124 [415-242-5544 | 1021 Market St
sorted on the row keys 00004 |Rob 818-243-99@8 408-}93-4322 4455 Bird Ave

00005 |[carly %6-221-912\3 4084998-4325 [4455 Bird Ave

Loooos Scott |818%231-2566\ | 65¢-443-2211 SM Ave

~\_—

Cells

http://0b4af6cdc2f0c5998459-c0245¢5¢937c5dedcca3fl764ecc9b2frd3.cf2.rackcdn.com/9353-login1210_khurana.pdf (:’ QINGCLOUD®3



Zhi& — HBase

Node 1

Region Server
Region Region

TableA TableA

Region

TableB

Node 2

Region Server

Region Region

TableB TableB

Region Region

TableC TableA

,‘qukit%i#ﬁ
A A

O
AN uml.org.cn

Node 3

Region Server

Region Region

TableA TableB

Region Region

TableC TableB

£} QINGCLOUD AT
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& — HBase

{
@ Row Key "00001": {
.-Per's'onal:: { @ Timestamp /
it R Version number
@ Column Families ), o
"Residence Phone": {
"Timestamp1i": "445-111-1111",
"Timestamp2": "415-111-1234"
}
1
@ Column Qualifiers "office": {
"Phone": {
"Timestamp1": "102) Market St"
3
IAATeRS £ @) Cell Value
"Timestampl": "415-111-1111"
}
}
}
}

e"a
0b4af6cdc2f0c5998459-c0245¢5¢937c5dedcca3fl764eccIb2f.rd3.cf2.rackcdn.com/9353-login1210_khurana.pdf & QINGCLOUD®T
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#4% — HBase

» Row keys - the most important aspect

Sorted lexicographically

Hotspotting

Monotonically Increasing Row Keys/Timeseries Data - TSDB

Rowkey Length — hash

o O o o o

Minimize row and column (family, qualifier) sizes
Can store anything in the form of byte[ ]

Similar access patterns in the same column family
Denormalized

Tall tables v.s. Wide tables

vy vV v . v Y

Single API calls rather than multiple API calls
£33 QINGCLOUDAT
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SQL on Hadoop

» SparkSQL, Phoenix, Hive , =
Kylin, Presto, HAWQ ™

:t* ~ O )
» SparkSQLXZFFRZEIER ¢ 7 e ey
§ o i $10FS)
o Hive (Hbase)
40
“ _—_——/
-
0o Table Row Count 1000

Query: select count(1) from table over 10M and 100M rows. Data is 5 narrow columns. Number
of Region Servers:4 (HBase heap: 10GB, Processor: &6 cores @ 3.3GHz Xeon)
https://phoenix.apache.org/performance. html

€ QINGCLOUD®AS
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Zf& — Hadoop on Cloud

>  ZOAIPEIAEF
> = FENEEING?
> IEAMEL?
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%% — Hadoop on Cloud

DataNode
B1 B2 B1

B3

DataNode

B2

B4

0QOP_xrmwx
ALK

/\@ uml.org.cn

DataNode
B1

DataNode
B2

B3 B4

B3 B4

£} QINGCLOUDAZ



#fi& — Hadoop on Cloud
File

DataNode DataNode

B1 B2 ) YA B1

DataNode

) ¢ B4

0QOP_xrrux
ALK

O
AN uml.org.cn

DataNode
N

B3 | B4 |
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SQL on Hadoop

e
)
>
.‘g
™ 1.5 4 —
R o
[+ 4 '8 ~—C
o IMPALA
Uz 1
Ewn
) —
E 0
- ——
*) 0.5
y o
g o HAWQ
0 J
15 nodes 30 nodes 60 nodes

AWB Cluster Size

n —
http://www.theregister.co.uk/2013/03/04/emc_pivotal_hd_hawq_hadoop_performance/ (¢; QINGCLOUDAT
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» Why Kafka

Q9 %K. I9K. ZEANEFLEMERBEERESR
O 3 Kafka servers, 1 producer — 821,557 records/sec(78.3 MB/sec)*
O ERTIEEERAORIVEEE | LbNTRsihaE. BEFF

* https://engineering.linkedin.com/kafka/benchmarking-apache-kafka-2-million-writes-second-three-cheap-machines g QINGCLOUDAT
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{&Eay - Kafka

» Producer, consumer, broker

Kafka
Cluster
Consumer Consumer

N _
http://kafka.apache.org/documentation html <1’ QINGCLOUD®T
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{E5i - Kafka

» Producer, consumer, broker

» Topic, partition, replicate

Anatomy of Topic

Partition 1(1¢!'1
‘. 5 1/2(3/4|5(6/7(8(9|5|1i3
|
|
|
| Pa”l““’" 1 23456 7 89 Writes
I
Partiton 13 12|3(4|5|6(7 /8|98 1153
z
Old New

% —
http://kafka.apache.org/documentationhtml ‘:IB QINGCLOUD&T
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{&Eay - Kafka

» Producer, consumer, broker

» Topic, partition, replicate

Kafka Cluster

Serverl Server2

I \
| I
I 1
' :
' , C1l C2 C3 C4 C5 C6
: Consumer Consumer Consumer ,
\ !
N e e e P Consumer Group A Consumer Group B
3 QINGCLOUD BT
http://kafka.apache.org/documentation html g
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FEIE=(

> FEIRAVETC
O MRERRE T
O ZEpkfE LT
55 EIEI(Splittable)
O 378 . CSV, JSONIER, Avro, Parquet
O AR XML, JSONIZ{4

> BJRE4EHI(Block Compressible)
d  3ZFF : Avro, Parquet

O A3 CSV, JSONIE=®

£ QINGCLOUDAT
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