Government Big Data Platform



Big Data is not just about handing

largce datasets.
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® Traditional Bl vs. Big Data

® Big Data Platform: Data Manasement
® Big Data Platform: Analytics

® Architecture

® Big Data as a Service
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@ Big data solutions may trade

off consistency and integrity
for speed and flexibility.

®

Increasing time and cost

60751 Source: Fomester Research, Inc.

Trcitionat

Performed on transformed data from raw sources  Work with raw data — Yield valuable information

— Loss of valuable information. that might not been discovered before.
Do not handle unstructured data. Enable effective analysis of unstructured data.
Consistency and Integrity Speed and Flexibility

[1] B. Bhagattjee, “Emergence and Taxonomy of Big Data as a Service,” Working Paper, Cambridge, 2014



Demo: Reduce a transformation and

directly work on raw data

Twitters — Recent Bombing
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[root@Data flume-ngl# tail -f flume-cmf-flume-AGENT-Data.node2@.log
2015-99-10 89:47:08,393 INFO org.apache.flume.sink.hdfs.HDFSDataStream: Serializer = TEXT, UseRawlLocalFileSystem = false
|2015-09-10 @9:47:08,425 INFO org.apache.flume.sink.hdfs.BucketWriter: Creating hdfs://Data.nodel3:B@20/user/flume/eventtweets/15/09/10/09/47/05/FlumeData. 1441853228394

.tmp
2015-09-10 @9:47:38,47@ INFO org.apache.flume.sink.hdfs.BucketWriter: Closing hdfs://Data.nodel3:8020/user/flume/eventtweets/15/09/10/09/47/@ eData. 1441853228394 .
tmp \

|2015-29-10 @9:47:38,484 INFO org.apache.flume.sink.hdfs.BucketWriter: Renaming hdfs://Data.nodel3:8020/user/flume/eventtweets,/15/09/10/@ Ata.1441853228394
|.tmp to hdfs://Data.nodel3:8020/user/flume/eventtweets/15/09/10/09/47/05/FlumeData. 1441853228394

2015-89-10 @9:47:38,485 INFO org.apache.flume.sink.hdfs.HDFSEventSink: Writer callback called.

|2015-29-10 10:25:33,633 INFO org.apache.flume.sink.hdfs.HDFSDataStream: Serializer = TEXT, UseRawlLocalFileSystem = false ;
2015-89-10 1@:25:33,664 INFO org.apache.flume.sink.hdfs.BucketWriter: Creating hdfs://Data.nodel3:8020/user/flume/eventtweets/15/09/10/1@
.tmp
2015-09-10 10:26:03,7@9 INFO org.apache.flume.sink.hdfs.BucketWriter: Closing hdfs://Data.nodel3:8020/user/flume/eventtweets/15/09/10/10/25/3
tmp

2015-89-10 10:26:03,720 INFO org.apache.flume.sink.hdfs.BucketWriter: Renaming hdfs://Data.nodel3:8020/user/flume/eventtweets/15/09/10/10/25/31/FlumeData. 1441855533634
|.tmp to hdfs://Data.nodel3:8020/user/flume/eventtweets/15/09/10/10/25/31/FlumeData. 1441855533634

2015-09-10 10:26:03,722 INFO org.apache.flume.sink.hdfs.HDFSEventSink: Writer callback called.

a.1441855533634

umeData.1441855533634.

Hadoop Cluster Information
Hadoop Version

Hadoop 2.x, (Yarn) ~

File System *

hdfs://Data.nodel 3:8020

Example: hdfs://namenode. example com:B020

An Configuration of Visualization Tool

Enable Pass Through Authentication

Resource Manager Address

hdfs://Data.nodel 3:8032

Resource Scheduler Address

hdfs://Data.nodel 3:8030

Node26:

Visualization
Tools

Node20:
Infrastructure Crawl Twitters

Layer Node 13, 27, 28,
... : HDFS
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Scalability

'

Vertical Scaling

Increasing capacity of

individual systems (e.g.,

adding faster
processors)
Traditional Systems

[1] B. Bhagattjee, “Emergence and Taxonomy of Big Data as a Service,” Working Paper, Cambridge, 2014

!

Horizontal Scaling

Increasing capacity by
adding more machines

Distributed computing
architecture.

Horizontally scalable to
handle large datasets.

For example, using Hadoop,
users can add more ‘nodes’
or computer systems to the
existing architecture to scale

up. /-f'\ﬂ\

G-Cloud

Government Cloud Service




Processing

Processing

+ Memory
+ Storages
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Data Management: MapReduce .

® An architectural model for parallel processing of tasks on a

distributed computing.
® Allows splitting of a single computation task to multiple nodes.
— Number of nodes determines the processing power of the system.

® For starting a job, like copying codes and scheduling, is another
problem that prevents it from executing interactive jobs and

near real-time queries. @

® An implementation of MapReduce is the Apache Hadoop

[1] B. Bhagattjee, “Emergence and Taxonomy of Big Data as a Service,” Working Paper, Cambridge, 2014
[2] S. Shahrivari, “Beyond Batch Processing: Towards Real-Time and Streaming Big Data,” Computers 2014, 3, 117-129.



Demo: Move processing to data
& MapReduce Jobs
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+ Cluster

+ Application
| v Job
Overview
Counters

Configuration

Map tasks
Reduce tasks

AM Logs

+ Tools

Job Name:
State:
Uberized:
Started:
Elapsed:

ApplicationMaster
Attempt Number

Task Type
Map
Reduce

Attempt Type

Maps
Reduces

MapReduce Jok

Logged in as: dr.who

- .J'ob Clverviéw .
SPLK_Data.node26_useri__useri__search__search5_1441852537.2000_0

RUNNING

false

Thu Sep 10 09:37:28 ICT 2015
3mins, 35sec

Start Time Node Logs
Thu Sep 10 09:37:22 ICT 2015 Data.node28:8042 logs

Progress Total Pending Running Complete
10000 9883 10

0 0
New Running Failed Killed Successful

1=
© g

98393

= |-Dl
° g

= o
oo



» Cluster

» Application
~ Job

Overview
Counters

Configuration

Map tasks

Reduce tasks

AM Logs

+ Tools

task 1441553098625 0011

FY

m_000000

task 1441553098625 0011

m 000123

task 1441553098625 0011

m_000002

task 1441553098625 0011

m 000003

State ¢
SUCCEEDED

SUCCEEDED

SUCCEEDED

SUCCEEDED

Start Time %

Thu Sep 10
09:37:37
+0700 2015
Thu Sep 10
09:41.27
+0700 2015
Thu Sep 10
09:37:37
+0700 2015
Thu Sep 10
09:37.37
+0700 2015

3098625_0011

Search:

Finish Time <

Thu Sep 10
09:38:14
+0700 2015
Thu Sep 10
08:41:44
+0700 2015
Thu Sep 10
09:38:21
+0700 2015
Thu Sep 10
09:38:06
+0700 2015

Logged in as: dr.who

Elapsed Time
37sec

17sec

44580

29sec
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Attempt F’rogres:\s State 2 Statuns Node p LOQAS Startci
attempt_1441553098625_0011_m_000000_0 100.00 SUCCEEDED map Data.node16:8042 logs Thu Sep
10
09:37.37
+0700
2015
Showing 1 to 1 of 1 entries
'Show 20 + entries
Attempt Progres:\s State & Stanis Node & I‘ng' Starlaci
attempt_1441553098625_0011_m_000123_0 100.00 SUCCEEDED map Data.node2B8:8042 logs Thu Sep
10
’ 09:41:27
+0700
2015
Showing 1 to 1 of 1 entries
Show 20 34 entries
Attempt Progreis State 2 Statlis Node 2 LogAs Starteii
attempt_1441553098625_0011_m_000002_0 100.00 SUCCEEDED map Data.node27:B042 logs Thu Sep
10
09:37:.37
+0700
2015

Showing 1 to 1 of 1 entries

il

Finished Elapsed

Thu Sep
10
09:38:14
+0700
2015

37sec

Search:

Finished Elapsed

W

Thu Sep 17sec
10

09:41:44

+0700

2015

Search:

Finished Elapsed
Thu Sep
10
09:38:21
+0700

2015

44sec

MNote &

Container killed by
the
ApplicationMaster.
Container Kkilled

on request. Exit
code is 143
Container exited
with a non-zero
exit code 143

Note &

Container killed by
the
ApplicationMaster.
Container killed

on request. Exit
code is 143
Container exited
with a non-zero
exit code 143

Note %

Container killed by
the
ApplicationMaster.
Container Kkilled

on request. Exit
code is 143
Container exited
with a non-zero
exit code 143



Data Management

® Batch Processing
® Interactive Processing

® Real-time Processing
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Architecture of Big Data Hadoop on Cloud Computing

Machine Learning:
Mahout, Revolution R Open with
MapReduce

Cloudera Management Visualization Tools:

Visualization Layer Services Splunk, Tableau, etc.

Data Management Batch Processing:
& Computing Hive, Pig, Others with
Platform Layer Map/Reduce

Interactive Processing:
Cloudera Impala

Legacy Data
warehouse: MySQL

Work Load YARN
Management

Kettle

(Pentaho Stora
ge
Data Layer HDFS NoSQL (Hbase)

Integration)

Data: Structure, Unstructure, Semi-Structure

Data Integration Layer

Infrastructure G. Cloud
Layer

Security Compliance

Powered by 2 g

Government Cloud Service




BDaaS-Big Data-as-a-Service

DATA ANALYTICS A

DATA MANAGEMENT

Ease of Use

COMPUTING

DATA STORAGE

CLOUD INFRASTRUCTURE

INFRASTRUCTURE

Adapted from http://web.mit.edu/smadnick/www/wp/2014-06.pdf

R, Tableau

Pig,5qoop,HBase

Map Reduce,APls

HDFS

laaS,0pen Stack

Hardware platform,
high capacity servers



