Bezpecnostni seminar

Big data

Analyticky Ecosystem

RDBMS a MapReduce

Lubos Musil
Enterprise Architect



Cile prezentace

Predstavit koncepci Analytického Ecosystému
- Masivné paralelni databaze a Map reduce
- Discovery platforma
- Integrace systému v Ecosystému

[ERADATA ASTER



Big Data: Od transakci k iteracim

User Generated

Content

Mobile Web

User Click Stream

Web logs

Offer history

A

ERP

Purchase detail
Purchase record
Payment record

Segmentation
Offer details
Customer Touches

Support Contacts

BIG DATA

Sentiment

A/B testing
Dynamic Pricing

Affiliate Networks
Search marketing
Behavioral Targeting

Dynamic Funnels

Social Network

External
Demographics

Business Data Feeds

HD Video

Speech to Text

Product/Service Logs

SMS/MMS

Increasing data variety and complexity
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Klasické BI vs. Analytika v oblasti Big Data

Classic BI Method
Structured & Repeatable Analysis

Business determines what IT structures the data to
questions to ask answer those questions

“"Capture only
what’s needed”

?

Business explores data for

Big Data Analytics

Multi-structured & Iterative Analysis

IT delivers a platform for
storing, refining, and
analyzing all data sources

questions worth answering

“"Capture in case
it’s needed”
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Mapreduce reference: Yahoo Hadoop clusters

Vice jak 100,000 CPUs v 25,000+ pocitacich s bézicim Hadoop
Nejvétsi Hadoop cluster: 4000 nodd (boxUl)

2*4 jadroveé CPU boxy s 4*1TB disk a 16GB RAM

Uzito pro Ad Systems a Web Search

Vice jak 40% z Hadoop jobl Yahoo jsou Pig joby




MPP RDBMS reference: eBay

« Analyticky systém pro analyzu Web log o velikosti 42 PB
« Vyuziti MPP RDBMS Teradata

« Similar structure of net-connected nodes

- Different approaches to processing and storage

- Complementary functionality enables a wider scope
of analysis
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Hadoop MapReduce vs. MPP RDBMS

Hadoop MPP RDBMS
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Srovnani zakladnich vilastnosti

File system foundation

Scale out to 1000s of nodes

Open source prices

Embryonic open source

Numerous programming languages
Batch processing

Programmer optimizes each job
Single large fact table

Simple star schema like queries
First attempts at Bl tools integration
Complex multi-step processing
Schema-less

Extensive text parsing functions
Java programmer reporting

1-10 concurrent jobs per cluster
100s of skilled programmers
Limited or no system management
No security; LDAP only

Fault tolerant data blocks

< 1% market adoption

RDBMS foundation

Scale out to 2048 nodes

Commercial vendor pricing

Mature proprietary code base

Java, C++, C, and a few others

Batch, interactive, real time processing
Cost based query optimization
Integrated subject areas

Unlimited query flexibility/composition
Dozens of robust Bl and ETL tools
Single step SQL process

External schema

Basic text parsing

End user interactive reporting

10s to 1000s of concurrent queries
100s of thousands of BI/EDW programmers
Extensive system management
Encryption, role based access control,
privacy tools, single sign-on

Failover, fast recovery, checkpoints, redo
logs, hot standby nodes, etc.

50-60% market adoption
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Evoluce uziti Map Reduce

- Technologie vyuzivajici MapReduce framework se od roku 2011
dynamicky rozviji

- SMP RDBMS jsou nahrazovany MPP RDBMS

- Oba svéty se zacinaji integrovat.....?

O EEEED

Innovators Visionaries  Early Majority Late Majority Laggards
2.5% 13.5% 34% 34% 16%

Base diagram: Geoffrey Moore, Crossing the Chasm, Harper Business Press, 1991, pp 17 IERIQ\D:“&TA ASTER



Unifikovana Big Data architektura
Premosténi klasického BI a Big Data Analytického svéta

Classic BI Method

Structured & Repeatable Analysis

y

Business determines what
questions to ask

IT structures the data to
answer those questions

SQL performance and stru

&)

duce Processing F

ture  “capture only
what’s needed”

xibility

?

Business explores data for

IT delivers a platform for Big Data Analytics
storing, refining, and
analyzing all data sources

Multi-structured & Iterative Analysis

guestions worth answering

“"Capture in case
it’s needed” JERADATA ASTER



ProC Unifikovana Big Data Architektura?

Zpristupnit véem uzivateldm anylyzy véech typU dat spole¢nosti

Java, C/C++, Pig, Python, R, SAS, SQL, Excel, BI, Visualization, etc.

Discover and Explore Repgrtlng s Exe_cutlon
in the Enterprise

Capture, Store and Refine

Al.Jd'O/ Images Docs Text Web_ & Fagnine CRM SCM ERP
Video Social Logs
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Unifikovana Big Data Architektura ve spolecnosti

Engineers Data Scientists Business Analysts

Java, C/C++, Pig, Python, R, SAS, SQL, Excel, BI, Visualization, etc.

Discovery Platform ntegratea bat
y Warehouse

Capture, Store, Refine

Audio/ B 1 -ges B Text bl & FlzEn s CRM SCM ERP
Video Social Logs
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Discovery platform - SQL MapReduce

14 v

Patentovany Framework pro pokrocilé analyzy, které je obtizné délat v MPP
RDBMS pomoci SQL

Couples SQL (relational) with MapReduce (SQL-MapReduce) providing a new framework for rich
analytics on diverse data (non-relational and relational).

User code is installed in the cluster, and then it's invoked on database data from SQL. Execution is
automatically parallelized across the cluster.

Includes library of pre-packaged Analytic Modules (50+ currently) to speed analytics development (e.g.
time-series, complex pattern/path, affinity, graph, data transformation, text, statistical...)

Leverage existing investments in BI, ETL tools & resources Aster Data nCluster
Complete support for ANSI-standard SQL and MapReduce

Supports custom analytics written in a variety of languages m m “
SQL-Hadoop integration via SQL-H™

G MapReduce

O 0 0
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Discovery platform Aplikacni portfolio
Aster data: Nekteré z 50+ analytickych aplikaci

Path Analysis

Discover patterns in rows of
sequential data

Statistical Analysis

High-performance processing of
common statistical calculations

Marketing Analytics

Analyze customer interactions to
optimize marketing decisions

Text Analysis

Derive patterns and extract
features in textual data

Segmentation

Discover natural groupings of
data points

Data Transformation

Transform data for more
advanced analysis
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Discovery platform - konektor do hadoop

Engineers Data Scientists Quants Business Analysts

MapReduce Portfolio IDW Analytics Portfolio
1 X R R R R A B | | |

SQL & SQL-MapReduce

Discovery Platform
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Discovery platform - konektor do IDW

High-Speed
Connection
/Discovery platform\ Supports Up to

MabR Terabytes of
apReduce Data Transfer

Workers per Hour

‘6D . .8 -GETIY)
SQL-MapReduce

Loaders/Exporters

-l @B @ -

Intelligent
Applications

Analytic Adapter Infrastructure

Example:
SQL-MapReduce based Relationship
External table functionality Manager
Bi-directional communication
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Discovery cyklus

Nejefektivnejsi cesta jak ziskat business hodnotu z Big Dat

Operational DB
or IDW

Analytical Idea

Discovery platform

Discovery platform ?@had@lﬂlﬂ

Operationalize
or Move On

Zero-ETL Data
Load/Integration

Evaluate

Discovery platform

SQL & non-SQL
Analysis

Results
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Big Data analyzy - Technické rozdily

RUzné datové typy potrebuji riznd schemata

Data that uses a stable schema (structured)

- Data from packaged business processes with well-defined & known attributes (e.g., ERP data, Inventory
Records, Supply Chain records, ...)

Data that has an evolving schema (semi-structured)

- Data generated by machine processes; known but changing set of attributes (e.g., Web logs, CDRs,
Sensor logs, JSON, Social profiles, Twitter feeds, ...)

Data that has a format, but no schema (unstructured)

- Data captured by machines with well-defined format, but no semantics
(e.g., images, videos, web pages, PDF documents, ...)

- Semantics can be extracted from raw data by interpreting the format and pulling out required data
(e.g., shapes from video, face recognition in images, logo detection, ...)

- Sometimes format data is accompanied by meta-data that can have (Stable Schema or Evolving
Schema) - that needs to be classified and treated separately
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Priklad Formatu ,,No Schema"

Image processing

« Millions of files or objects
« Find key object and transform it
- Convert BMPs to JPGs
- Convert DOCs to PDFs
- Change NYC to New York City
- Etc.
« ETL but data stays on node
* New York Times
Convert 11M articles to PDFs
Convert TIFFs in clouds
Use Amazon EC2 and S3 clouds
4TB of articles > 1.5TB of PDFs
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Analyticky workload

Unifikovana Big Data Architektura musi podporovat dany workload optimalné

Low cost storage and retention
- Retention of raw data in manner that can provide low TCO per terabyte storage costs
- Access in deep storage still required but not at same speeds as in a front line system

Loading and refining
- Load: bring data into the system from the source system

- Pre-processing / prep/ cleansing / constraint validation: prepare data for
downstream processing - e.g., fetch dimension data, record new incoming batch, archive
old window batch, etc.

- Transformations: Convert one structure of data into another structure. This may
require going from 3NF in relational to star/snowflake schema in relational, or going from
text to relational, or going from relational to graph - I.e., structural transformations

Reporting
- This is querying of what happened, where did it happen, how much happened, who did it

Analytics (user-driven, interactive, ad-hoc)
- Relationship modeling that can be done via declarative SQL (e.g., scoring, basic stats)
- Relationship modeling done via procedural MR (E.g., model building, time series)

[ERADATA.ASTER



Kdy pouzit jakou platformu?
Nejvodné&jsi pfistup je dle charakteru pozadavku a dle datovych typu

Loading and Refining )
Low Cost : : ; : Analytics
Storage & | Data Pre-Processing, . Reporting | (User-driven,
Retention Prep, Cleansing . Transformations : interactive)

Stable

Schema

: Interactive data discovery

- Evolving Web clickstream, social feeds
. Schema Set-top box analysis

’ CDRs, Sensor logs, JSON
Format, Image processing

' No Schema Audio/video storage and refining
: Storage and batch transformations

* Aster — example of Discovery platform TF_RADAT}\ ASTER



Kdy pouzit jakou platformu?

N\ 4

Nejvodnéjsi pfistup je dle charakteru pozadavku a dle datovych typd

Loading and Refining )
Low Cost . Analytics

Storage & Data Pre-Processing, Reporting (User-driven,
Retention Prep, Cleansing i Transformations interactive)

MPP
RDBMS / MPP RDBMS MPP RDBMS
Hadoop

MPP RDBMS
(SQL analytics)

Schema

Aster* Aster*
i (joining with ¢ i (SQL + MapReduce
i structured data) Analytics)

Format,

: No Schema (MapReduce

Analytics)

* Aster - example of Discovery platform TERADATA ASTER



Hadoop captures,

stores and

transform images
and call records

Multi-Structured
Raw Data

Call Data

Call Center
x
Check Images

Traditional Data Flow

Check Data

Capture,
Retention

¥ dnAjeuy

Transformation

I Dimensional Data

ETL Tools

Presnéjsi identifikace odchodu zakaznikl (Churn)

Aster does path
and sentiment
analysis with
multi-structured
data
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Analyticky Ecosystém - eBay

500+ 150+ 25-50

el Ko BonBondon)

EDW Singularity Hadoop
Enterprise-class System Low End Enterprise-class System Commodity Hardware System i
10+12 PB 36+6 PB 20+20 PB
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eBay si ovérila, ze MPP RDBMS je vhodnéjsi nez
MapReduce pro jejich Web analyzy

"I talked with Oliver Ratzesberger and his team at eBay last
week, who I already knew to be MapReduce non-fans. This
time I added more detail.

Oliver believes that, on the whole, MapReduce is 6-8X
slower than native functionality in an MPP DBMS, and hence
should only be used sporadically. This view is based on part
on simulations eBay ran of the Terasort benchmark. On 72
Teradata nodes or 96 lower-powered nodes running another
(currently unnamed, as per yet another of my PR fire drills)
MPP DBMS, a simulation of Terasort executed in 78 and 120
secs respectively, which is very comparable to the times
Google and Yahoo got on 1000 nodes or more.

And by the way, if you use many fewer nodes, you also
consume much less floor space or electric power.”

http://www.dbms2.com/2009/04/14/ebay-thinks-mpp-dbms-clobber-mapreduce/
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