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» KBIERAM#LEE{E—— User Profiling

Hadoop | Spark | Kafka | Redis | Mongo ...

> ABEEBRMNEREY— XEZEDHT

Spark Streaming | HDFS | Storm | HBase | Kafka | Flume...

ABEGEREV—— HEZHE
Hadoop | Hive ...

> ABIHFEN ] — BEERIERUFE

Elastic Search | Kibana | Hadoop ...
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El"%'—ﬁj(ikﬁ_m Big Data Requires Elastic, Flexible Infrastructure

> KEBEBRAREX. REEZNRESFESRIERE
Hadoop | Spark | Hbase | GreenPlum ...
> RIESEREKIEETS
LRI | BZAME | SEEE | IFEHEdE | CRUD | 551t | SUREX/ ..
> AL
e ELIrB KA e BT FE
> AVSHIATRENE

Relative scale, not absolute scale

The world is changing!
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Kl"%'—ﬁj(éﬁm Don’t try to do it yourself. Let us handle it.

> Batiz4

—5EEPE | APIVAR | EAYES | Auto Scaling | IEIE&EZE
> M BUE RiE

A, &GS | oiPkEl | Wes/FE/ATESIEYR | Service Orchestration
> RE. BtRESRE

R, FelkcER | FAEKNE , BIXE | SEBME—NnHINTE
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Virtual Machines =)  Containers =>  Unikernels

=, .
> *:%ZE& Container VM
LibOs
Appl = App2 Appl
SV S EE LXC LXC
Q HA / R¥ERESE Appl = App2
- OS Kernel UniKernel
> 1
ERE VM Container ) VM
LibOs
O M4 10 - SDN 2.0 (sZlsaRIRESHT) Appl | App2 x| e g
Appl App2
0 FEZI0- 2388, Unikernel OS Kernel UniKernel
> I

Within cloud Server Server Server

Between cloud and on-premise

U O O

Tools : Sqoop , Kafka, Flume , dfs -put,
distcp , etc.
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Cassandra, MongoDB, Redis, MySQL,Solr,
ElasticSearch

Real Time Batch Big SQL
Processing Processing SparkSQL

=

Spark

Kylin Monitoring
Alarm
Metering
Security
Governance

(ZooKeeper)

Phoenix
Logs
Metrics

Social

Data Kafka
[Flume

Hive

Streaming MapReduce
Custom

Process
Engine

Presto

GreenPlum

Sensor
DEIF!
Messages

Impala

HDFS / Hbase / Object Storage
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-8 — Spark / Hadoop

Hadoop Client

Hadoop Client [

Yarn

A Resource Manager |5

Job History Server

HDFS

l
)

4 Node Manager

o Node Manager
v

h
A

Node Manager
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-8 — Spark

Kafka

MLIlib
(machine
learning)

Spark

Streaming

Hadoop HDFS

Apache Spark

MongoDB Hadoop Connector
MongoDB
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Spark Streaming MapReduce
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B i&?&ﬁ?\“ﬁiﬁﬁ)ﬁk SCHY/NESHELR BLRaE
PITtE PHTTE PHTTE
SRITRENRA 1.6.0 0.10.0 2.6.4
)/ UCAl\IilePrIIf ae éey Twitter Google

*Heron — claimed better than Storm by Twitter
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SQL on Hadoop

140

» SparkSQL, Phoenix, 120
HiveKylin, Presto, HAWQ 10

§ m
- = Phoenix (key filter)
2 . Phoenix
g 680 ™= Hive (HDFS)
o) Hive (Hbase)

40

2

0

10M Table Row Count 100M

Query: select count(1l) 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
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SQL on Hadoop
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15 nodes 30 nodes 60 nodes
AWB Cluster Size

EMC touts screeching Hawq SQL performance for Hadoop s’
http://www.theregister.co.uk/2013/03/04/emc_pivotal_hd_hawq_hadoop_performance/ %
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77f% — HDFS
HDFS Architecture

[ — . Metadata(Name,replicas, etc.)
/home/foo/data,3,...
Datanodes Datanodes

Replication

Rack 1

O
Apache Hadoop 2.7.1—HDFS Architecture ENE QlNGCLOUD =5
http://hadoop.apache.org/docs/current/hadoop-project-dist/hadoop-hd fs/Hd fsDesign.html ‘EE’



1Zfi& — HBase

Node 1

Region Server

Region Region

TableA TableA

Region

TableB

Node 2

Region Server

Region Region

TableB TableB

Region Region

TableC TableA

Node 3

Region Server

Region Region

TableA TableB

Region Region

TableC TableB

QINGCLOUDST



%1% — HBase

A sparse, distributed, persistent multidimensional sorted map

Key :

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

Address

00001

1
415-111-1234 [23-212-5544

00002 Paul

1021 Market St

1021 Market St

TUB=T37 r7T415-212-5544
415-993-§24 415-2’2-5544

1021 Market St

The table is lexicographically < 00003 |Ron
sorted on the row keys 00004 |Rob

818-243-99@8 408-;{98-4322

4455 Bird Ave

00005 |carly "~2\06-221-917.‘Q 4084998-4325

4455 Bird Ave

BIMI-ZSGG\ 659’-443-2211

543 _DaTe Ave

K.OOOOG Scott

N\—

Cells

Introduction to HBase Schema Design
http://0b4afecdc2f0c5998459-c0245c5¢937c5ded cca3fl764e cc9b2 f.r43.cf2.rackcdn.com/9353 -login1210_khurana.pdf
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%1% — HBase

{
@ Row Key "00001": {
"Personal": { @Timestamp /
R Version number
- "Timestampl1": "John"
@ Column Families ;,
"Residence Phone": {
"Timestampl": "415-111-1111",
"Timestamp2": "415-111-1234"
}
3
@ Column Qualifiers "office": {
"Phone": {
"Timestampl": "102% Market St"
}r
"Address®: { ® Cell Value
"Timestampl": "415-111-1111"
}
}
}
}
http://ob4af6cdc2f0c5998459{024;2222335?;3:cagﬁl?sizifsat?ch}.]ri?c?z?iilcg drr]1‘com/9353 1ogin1210_khurana.pdf E=E§ Q I N G C LO U D §U



=% — Hadoop

Hadoop Storage Engines
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Slow Online (Fast Random Access) Fast
. . . : %0, —
Introducing Kudu: The New Hadoop Storage Engine for Fast Analytics on Fast Data Ehgs QlNGCLOUDIEEEU

https://vision.cloudera.com/introducing-kudu-the-new-hado op-storage-engine-for-fast -analytics-on -fast-data/



7Zfi% — Greenplum Database

» GPDB : JAEUREFME. 1TH. SlEmikit

tofE SQL #EEEE - ANSI SQL 2008 #xf , OLAP , JDBC/ODBC
<FFACID, DHIES

SHNEIRE | &MY R |, SIS L EYET R

AV RETRRE | £EkAEF#ED 1000+ L35t

BATRARE , g 1052 AIRA

FFEZEREE (greenplum.org) , BMESE SR

o o o 0o 0O O
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» Why Kafka

O 2%, IpK., ZEIANEEHERERBERR
O 3 Kafka servers, 1 producer — 821,557 records/sec(78.3 MB/sec)*

0 ERTLEERAYRIVEEE | (LRRRThEE. BEE
v ~ i
Benchmarking Apache Kafka: 2 Million Writes Per Second (On Three Cheap Machines) g’
* https://engineering.linkedin.com/kafka/benchmarking-apache-kafka-2-million-writes-second -three-cheap-ma chines 55
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{45 - Kafka

» Producer, consumer, broker

» Topic, partition, replicate Anatomy of Topic

—————————————————————————— ~

’ _
‘. rattion 11 12(3|4|5/6|7|89
-
|
|
1 Partition
, i 1/2(3|4|5/6(7|8]|9
)
Partition 1 2 3 4 5 6 7 8 9
z
Oold

Apache Kafka A high-throughput distributed messaging system.
http://kafka.apache.org/documentation.html
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N =

N =

Writes

New
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{45 - Kafka

» Producer, consumer, broker

» Topic, partition, replicate

Kafka Cluster

Serverl Server2

[} \
| |
| |
| |
| |
: : Cl C2 C3 C4 C5 Cé6
: Consumer Consumer Consumer :
‘\ __________________________ ,’ Consumer Group A Consumer Group B
Apache Kafka A high-throughput distributed messaging system. ) E=
http://kafka.apache.org/documentation.html g%ga QINGCLOUD AL
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Ffi% — Hadoop on Cloud

> ENAINPBRIREF
> = LFENEEING?

» EAMEL ? -- Rack Awareness

£ QINGCLOUDET



Fi% — Hadoop on Cloud
File

DataNode DataNode DataNode DataNode
B1 B2 B1 B2 B1 B2
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Fi% — Hadoop on Cloud

File

DataNode DataNode DataNode DataNode
B1 B2 3K B2 B1 X

) < B4
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(E5LH - SEUEL

HDFS
2  Name Node/Data Node

Yarn

O Application Master

4 Resource Manager

O  Node Manager

O Capacity/Fair Scheduler

MapReduce
O  Map/Reduce

yarn.nodemanager.resource.memory-mb
(Node Manager)

YARN container
cap by yarn.scheduler.maximum-allocation-mb

Mapper/Reducer
cap by
mapreduce.map.memory.mb
mapreduce.reduce.memory.mb

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I JVM |
: cap by :
| mapreduce.map.java.opts |
: mapreduce.reduce.java.opts :
| |
| |
| |
| |
| |
| |
| |
| J

—— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
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E{ESLE - S20EIT

AM JVM
-Xmx1024m
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> SEIRAVETU
O PEEERNE TFE
O =ERELEF
» TJoEIRY(Splittable)
O 3Z#F : CSV, JSONIZR, Avro, Parquet, Lzop+index, SequenceFile
O A3 XML, JSONSZi4
> FHRE4ERI(Block Compressible)

O 3Z#F : Avro, Parquet, Lzop+index, SequenceFile

O A : CSV, JSONIEHE
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Thank you. o

Jordan@yunify.com WWW. Neolgp
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