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l Ei 24 Data warehouse

¢ A data warehouse is a subject-oriented, integrated,
time-variant, nonvolatile collection of data in

support of management decisions
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T A {0]EEZE Data warehouse

¢ Increasing customer focus, which includes the analysis

of customer buying patterns.

¢ Repositioning products and managing product

portfolios by comparing the performance of sales by

time or regions, to fine-tune production strategies

¢ Analyzing operations and looking for sources of profit

¢ Managing the customer relationship

¢ Managing the cost of corporate assets
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' Data warehouse 514

¢ for analytical tasks, using data from multiple

applications DT ARERAE

¢ relatively small number of users with relatively long
interactions EARBAR®R) - EEFEES

read-intensive B &E
periodically updated 38 8A 14 & &

contains current and historical data FiEE R 7F

® & o o

Each query frequently results in a large result set

and full table scan and multi-table joins E&EE X
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¢ Why not use Database directly ?

® update-driven approach is inefficient.

® Potentially expensive for frequent queries.

¢ Use Data warehouse instead
® query-driven approach is enough for making strategic
decisions.
® Separate the operational DBMS for daily and critical

operations.
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' Data warehouse EIE RIS

¢ data warehouse processing (original)

Data Layer

.

Database Storage

Data

Compute Layer

€

Network

Database
Server

Data

Application
Server

User
Query
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¢ data warehouse processing (original)

Data
Integration Interactive
And Analysis
Consolidation

Making
Strategic
Decisions

Heterogeneous
Data Sources

Data Cleaning
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Source Data Staging Area Data & Metadata
Data Systems Storage Area
‘ l Data warehouse
. AN
Processing N
clean ‘ aata
reconcile R
derive SR, N
match \D—’/ N
. ata
combine Mart. |\ U
remove dups bl VA X
standardize © N\ K
transform ‘ Data AVALY,
dimensions
Cleaned Bl |
Internal dimension | €xport to data [h)llaat;
External data marts =
‘ "‘ ata Z
A Mart J

?

End-User
Presentation Tools

f

Ad hoc query
tools
matched to

presentation
format

Report writers
OLAP tools

End-user
applications

Modeling/
mining tools

Visualization
tools

Business
performance
management
tools

Model/query results
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I Data warehouse JRIE — Data cube

¢ A multidimensional, logical view of the data

¢ Concept hierarchy
® Multiple data granularity ZERE R FEHIE
e Data summarization & iN42

® Data generalization Bl —#z{E
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¢ The challenges

® There are 2N combination for data cube computation.
® Concept hierarchy and Aggregations makes it more

complicated

¢ Efficient data cube computation

>
(o
-

® Materialize every, none, or some ?

® Algorithms for selection A " i

- Based on size

Addr Time Addr: tem

_Time, Item

- Based on sharing,

- Based on access frequency.

Address, Time, Item
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l On-Line Analytical Processing (OLAP)

¢ Fast on-line processing of data cubes or multi-

dimensional databases
® Drill down / Roll up * Pivoting #&#lt 37 - Slicing / Dicing, etc.
¢ Provide interactive analysis and quick response to
OLAP queries.

® Summarization and aggregations at every dimension

® Retrieval and display of data in 2-D or 3-D cross-tabs, charts,
and graphs, with easy pivoting of the axes.

® Analytical modeling : deriving ratios, variance, etc.

® Use for forecasting, trend, statistical analysis.

Copyright © Proprietary and Confidential. All rights reserved.
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Corporate information factory

departmental

data marts
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Data warehouse 2.0

¢ The BI matrix

Strategic Bl Tactical Bl Operational Bl
Business Achieve long-term Manage tactical initiatives Monitor & optimize
focus business goals to achieve strategic goals operational business processes
Primary Executives & Business analysts, LOB managers, operational
users business analysts & LOB managers users & operational processes
Time- Months Days to weeks Intra-day
frame to years to months to daily
Historical Historical Real-time, low-latency
Data data data & historical data
Mode of User driven User driven Event driven
operation Data centric Data centric Process centric
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¢ New architecture

Rules &
Policies

1

i D_e‘c,is'iqn"'ihltelf'i;fgenéé i)

-

]
Business process

intelligence

Event
analytics

Embedded

[
Business data

intelligence
1

Bl & decision

|
Business content

intelligence

Gontent
analytics

Information
expertise

Content

e S ST SR 2 e

Query— = Irzditorizl
P Vo o4

Store

services
Requests

Events

Operational

Query

analysis
application

Collaborative

processes

Event, transaction
& Master data

Acquire

Low-latency data

& Social
computing

Business
content
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Transactional 3

Systems

Transactional

Systemsﬁ

Transactional |_5

Systems

0O

ODS

—

o

ODS

o

ODS

.

!

¢ BaitFEERIWERERERE

data distribution in a data ware

Enterprise
Data
Warehouse

nouse today

Datamarts & ¢
Analytical |— - —>| Reports |
n:ﬂ;i'iatabases l
+ —>| Dashboards :
Datamarts & =
Analytical f— "
Databases Analytic
— Models
iy SOUIEE
Datamarts & Applications
Analytical }— <
atabases
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5% 5T AU 8

¢ Identify the business objective

¢ Understand the workload
e BANEHMEEEERIBMNERNE, LALDIEERNERNZ

Wide Wide Narrow Wide

Wide Narrow Narrow Narrow

¢ Understand the data

® Unstructured

® Semi-structured

Copyright © Proprietary and Confidential. All rights reserved.

23



¢ Understand the workload : 248 % #2518

-

SAN

(Database ' ’

Database

Storage)

Server

* Receives User
Query

¢ Scans disk for data

* Parses the data

* Sends data back to
the database
server of
requestor

Application
Server

s

T

-

e

End-User

Receives User
Query

Process query

with optimizer
Generates
execution plan
Sends /O requests
for data

Waits for response

Receives User
Query
Preprocess

Sends request to
database server

Waits for response

Issues a query
Waits for
response
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' o] & FARYFR 32 l0 (1) ZEmIs9lo

¢ Cloud computing components

a MANAGEMENT SERVICES:

= Security

» Usage

* Monitoring

k « Service Level Agreements (SLAs)

—

[ BUSINESS APPLICATIONS & SERVICES (SaaS) :

» Web 2.0 Business Models

+ Collaboration

» Social Networking

- Business Applications — HR, Sales, Supply
Chain Management, ERP

« Services — Payment, Hospitality, Tourism

» Communication — Email, Skype, GoToMeeting,
Join.Me

» Business Tools — Office, Notes, Calendar

\

-
%

PLATFORM SERVICES (PaaS):
« Security — Authentication & Authorization, « Workflow Automation
L ‘ gizg:aiisn-on * Application Development & Testing
ot
ﬁINFRASTRUCTURE SERVICES (laaS) : )
« Server « Virtualization
L « Storage * Management _J
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' o] {5 R RYFR $32115 (2)

¢ Different state of analytics and reporting

Sources l l

Q — Reports &
SCM SCM Ad-Hoc
- ——— Analysis
FIN FIN
gl Ndiseos oy casiooom
IR .
ERP ERP
< S e
CRM
CRM
Analytical Sandboxes Analytical Databases
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' o] (£ FRRYFT 12110 (3) B E G

¢ Data virtualization-based architecture

Copyright © Proprietary and Confidential. All rights reserved.

Analytics Metrics
. Ad-Hoc
Analytics Sandboxes Analytics DB Reports Analysis
Data Virtualization
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' FiBig datazz W& SData warehouse

¢ KNI ETER EIE

Data Data Data Data Data N
Discovery Analysis Preprocessing Integration Visualization //

¢ BEABHIELSEEER
¢ BEKEIEZEEEHIBI / Data warehouseZE i@
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¢ Workload category

Volume

A

High Volume of Data,
Low Latency, Simple
or Complex Processing

High Volume of Data,
High Latency, Simple
or Complex Processing

Low Volume of Data,
Low Latency, Simple
or Complex Processing

Low Volume of Data,
High Latency, Simple
or Complex Processing
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External data integration

—

ETL/

OuP L1 ety

Data cDC

Bi .
Da?a 1 Acquire

RDBMS d s
(DW, Datamarts) Analvtics
3 )
. 2
DATA BUS
Store
(Hadoop, NoSQL &  f——{ Discover |—> Analyze
Like)
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¢ Integration-driven approach

RDBMS
(DW, Datamarts)

_)

I

Hadoop & NoSQL Connector

I

ETL/

%¥1P > ELT/

e cDC

Big .
Data -»| Acquire

—>

Store
(Hadoop, NoSQL &
Like)

Business
Intelligence &
Analytics

Discover

1

——>» Analyze
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Conceptual big data appliance

RDBMS

Integration Layer

(Big Data Appliance)

OLTP oy

Data ELT/
CDC

DBa:?a Acquire

Hadoop

Business
Intelligence &
Analytics

e —— T TV TATE AW T PV —— L T T AT Y o

Discover

> Analyze
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¢ Data virtualization-based big data integration

ETL/ RDBMS

ELT/ p—> (DW,
CDC Datamarts)
DB;?a —b# Acquire p—>

Business
Data :
| Vinualization Intelligence &
Analytics
Enterprise Data Store
(Hadoop, NoSQL & > Discover Analyze
Like)
1
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¢ Data virtualization-based : semantic framework

Lexical Processing

I Entity Extraction

Relationship Models

Toxonomy / Ontology

\Z

Clustering
Affinity / Proximity Classification Linkage / Hierarchy
Semantic Knowledge Processing
Domain Learning Programming Metadata Linkage

K

i

Information Extraction

K-

Visualization
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Data-driven architecture for big data

¢ Enterprise use of data before big data : 7 E{EIF %4

Market
'; Research H 3

Business

Feedback Case

Sales
Fulfillment

Ideate

«-"-’”"3%‘
-

Prototype |
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¢ Enterprise data-driven architecture : #—BY{ER A

Data Analytics & Visualization

Enterprise Data

Warehouse

Metadata (Taxonomy, Semantic Technologies, Ontologies)
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- - .;:‘%v"f\‘ . Y& 1.( i N (' 1( ; - \ r ’ \ (_ g2y Wr \
Market Business : Sales g
Research Cass Research Ideate Prototype || Production Eulfillment Feadback
LA A )\ P, g R I J
Master Data Management
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¢ Data processing cycles with integration of MDM and

metadata

l Acquire I l Process I

Store I l Distribute

[ g g g
Extract data from source Examine data for Load output from processing Extract data for downstream
directly completeness to tables processing
3 - ) 3

Data can be sent as files

Run Data-quality checks

Create additional aggregate
struclures

Extract data for analytical

change data capture

processing logic

Run audit process

processing
L] L4 . B
Data can be sent via service G Create any additional Create interface for
Standardize with MDM executing reporting and
bus performance structured analytics
[ & g 2
Data can be shared via Execute transformation

Run audit process

Run audit process

Run audit process

Master Data

METADATE - BUSINESS & TECHNICAL
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= -

Sl E1EHiLife cycle of big data

¢ Data governance teams

Chief Data officer
Executive Chief Risk Officer
Governance Chief Marketing Officer
Board Chief Sales Officer

Chief Financial Officer
1

1

Program 3 Data
Governance Governance
Council & Council
1
[
Business . Business Data Stewards
Quners Stewards (IT)
Business
T IT Teams
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Implement the big data/DW in real life

¢ Current state architecture

Multiple
Organizations

Business Units

Store
Management
Services

Financial Services

Enabling
Functions

W owmwnmooo= T

Multiple Data
Warehouses

DWs

Financial

DWs
\_——/

<A

DW
\____.-—/
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Multiple Bl
Solutions

Multiple Analytics &
Reporting Solutions
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¢ Big data modular architecture conceptual model

Governance Framework

M

a

S

Enterprise Data Enterprise Visualization Enterprise Reporting t

Discovery Platforms Platforms Platforms e

o Datameer / Karmasphere Tableau / Spotfire Legacy / Qlikview r

D

E Enterprise Analytical Support Enterprise Data Warehouse & Decision a

F Platforms Support Platforms t

A SAS / R Mahout Teradata / Oracle / DB2 a
D

A Data Exploration Data Exploration Reporting and Analytics M

T Platforms Platforms Platforms a

A Hadoop Cassandra Columnar DB / Appliance g

Enterprise Data Repository Platform g

Hadoop €

m

e

n

t

Process Architecture
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l %5 (1) Database approach

Enterprise DB

E, L E,FL E,FL

Departmental / Departmental / Departmental /

Operational DB Operational DB Operational DB

For structured data :
heterogeneous sources — ETL
data integration — middleware
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X * S (2) Big data approach

Enterprise Portal

crawl &rindex crawl &rindex meta search

Departmental / Departmental / or other

Operational DB Operational DB Search Engines

For (un)structured data :
heterogeneous sources — crawl & index
data integration — query & result
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¢ Data integration from various sources, both

structured and unstructured data.
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¢ Innovation - reorganize all travel information
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