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The Metamorphosis, Cloud, Big Data, IoT/IoE, Smart Workforce
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Agenda

• Today Digital Business
• Digital Business Maturity
• Big Data Introduction
• Key Big Data Use Cases
• Digital Transformation Reference Model
• Digital Transformation Domains
• Digital Transformation Worksheet
• Summary
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Today Digital Business

Digital Business

Smart
Workplace
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Application
Areas

Smart Cities Smart
Environment

Smart
Energy

Smart
Agriculture E-Health Retail Logistics Industrial

Control

Internet of Things

Monika, 2015
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New Digital Touch Points
Not only application software
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Smart Farming

Monika, 2015
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Smart Home

Monika, 2015
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Self Driving Car

www.google.com/selfdrivingcar/

EV Car

suncountryhighway.com/
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http://sloanreview.mit.edu/article/the-nine-elements-of-
digital-transformation/

http://www.forbes.com/sites/gilpress/2015/03/09/5-things-to-
do-when-you-lead-a-digital-transformation/#1d8021a2624d
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https://www.capgemini-
consulting.com/digital-transformation
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http://www.digitaltransformationbook.com/tag/harvard-business-review/
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Digital Strategy vs. Digital Transformation

Digital Strategy Digital Transformation

Project or Program Level Enterprise Wide Level

Quick Term Win Medium to Long Term Win

Bottom-up or Top-Down approach Top-down approach

Technology Leads The Changes Process or Culture Leads The Changes

Serve the needs of one particular
business group

Serve the needs of an enterprise or
inter-enterprise

Eg. Create Digital Channel and Social Analytic for
Marketing Business Unit,

Image processing for Production Business Unit

Eg. Re-define company mission, transforming
organization and revise business processes with related
policies and adopt new technologies into cross-function

business units

Related Technologies: Cloud Computing, Big Data, Smart Devices (Mobile, IoT/IoE, 3D Printing, etc.), Social
Network/AI Technology, Cyber-physical system (CPS), Advanced System Architectures and Securities
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Digital Transformation

Digital transformation is the process of transforming
an vision, missions, services, organizations, digital

initiatives with business processes and technologies
to the organization.

Digital Business
Smart Workplace
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Digital Transformation Reference Model
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Digital Platform

Business Services &
Business Objectives

New
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Cloud

Vision,
Mission
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Digital Transformation Reference Model

The Business Services and
Business Objectives

• New Services
• Optimized Services
• Retired Services
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Business Services and Business Objectives

• Client:________, Service Name: ___________, Objective:____________, Released Date: _______

New
Services

Optimized
Services

Retired
Services

New
Services

New
Services

Optimized
Services

Optimized
Services

New
Services

Retired
Services

• Client:________, Service Name: ___________, Objective:____________, Released Date: _______

• Client:________, Service Name: ___________, Objective:____________, Released Date: _______

• Client:________, Service Name: ___________, Objective:____________, Released Date: _______

• Client:________, Service Name: ___________, Objective:____________, Released Date: _______

• Client:________, Service Name: ___________, Objective:____________, Released Date: _______

The Brainstorm Workshop
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Digital Transformation Reference Model
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Capabilities Definition
• Knowledge
• Experiences
• Skills
• Characters
• Behavior

Organizations need to be
established after identified
capabilities and
functions required
from manned and
unmanned
workforce
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Digital Organization

• Start paperless organization in some process
• Always online
• Fellowship vs. Employee
• Machines and Decision engines
• Unmanned Staffs
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Digital Initiatives
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Digital Transformation Reference Model

Business processes
and digital touch
points need to be
designed together.
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BPaaS and Digital Initiatives

• Business Process for customers need to be more flexible
• Business Process for operation need to be more

automation
• Business Process for back office (HR, payroll, finance) need

to be more control
• Digital initiatives and Business process in “To Be” state
• Enterprise Metamorphosis will redefine a new vision

Digital Initiatives

Data Monetization

New  Customers,
Channels

IoT, Smart Devices

Business Process
Optimization/Outsourcing

Smart Workforce

Enterprise
Metamorphosis

Business Process as a Service
More ControlMore Flexible
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Business Process, IoT and Social Integration

• Enrich citizen profile
• Improve citizen relationship
• Improve business rules and approval conditions
• Enhance operational transparency

Michael Moyal, Blue Corw, 2008

Sensor
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Business Service Analysis Worksheet

Service Name: Key Objectives:

Service Owner:

Version: Date/Time:

Business Check Points, Information

Key Business Issues: Key Technology Issues:

1. ___________, __________
2. ___________, __________
3. ___________, __________
4. ___________, __________
5. ___________, __________

1. ___________
2. ___________
3. ___________
4. ___________

Business
Function1

Business
Function2

Business
Function3

F1_P01 F1_P02 F1_P03

F2_P01 F2_P02 F2_P03

F3_P01 F3_P02

1

2

3

4

5
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Enterprise Repository
Owner: Business Units
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Owner: Technology Unit

Owner: Business Unit with supported by Technology Unit

Enterprise Repository
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Enterprise Repository
Owner: Technology Units

• #
• Applications / Touch Points / Database / Data

Store Name
• Total Connections
• Concurrent Connections
• Required Response Time (sec.)
• Actual Response Time (sec.)
• Development Software Languages /

Framework (for App)
• Package / In-House (for App)

• Private / Public / Hybrid Cloud
• OS / Platform (Windows, Linux, Docker, etc.)
• Monitoring Tool Name
• Sign On / Security System Name
• % growth / year
• Initial Cost(Baht)
• M.A. Cost /year (Baht)
• Remarks
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Digital Transformation Reference Model
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Digital Transformation Reference Model
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Digital Transformation Reference Model
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Digital Transformation Domains

# Domain Increasing of
Revenue
(ม ัѷงค ัѷง)

Resource
Optimization
(ย ัѷงยนื)

Reduce Risk
(ม ัѷนคง)

1 Finance Increase Revenue Create Services
Portfolio

Compliance with laws
regulations

2 Customer New Products,
Service, Promotion
Innovation

Reuse Business
Channels

Service Continuity and
Availability, Retired
Services

3 Internal Create New
Business Process

Eliminate Production
Cost

Standardize Change
Control, Eliminate
unnecessary laws

4 Learning
and
Growth

Seek more Talent
People

Standardize Skill
Required

Enterprise Knowledge
Repository, Work from
home, Smart workplace
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Digital Transformation Domains

# Domain Increasing of
Revenue

Resource
Optimization

Reduce Risk

1 Finance

2 Customer

3 Internal

4 Learning
and
Growth
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Digital Transformation Worksheet
Who
(Who care)

What Service
Type

Why
(Objectives)

When
(to be
released)

Digital Data
Source
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Initiatives Projects 2016 2017 2018 2019
H1 H2 H1 H2 H1 H2 H1 H2

Executive
Intelligence  and
external integration

Data Interoperability

Information Service for
Business Partner

Dev Stabilization DevOps Standards

Business Process
Optimization
&
Application
Consolidation

Identify Processes and PMO

Core Processes
Optimization

Applications Consolidation

Open Data for PPP

Business Intelligence

Digital Platform Cloud, Big Data Platform

Governance Framework

IoT and Social Integration

Network and Office
Automation

Digital Transformation Master Plan
(DX Master Plan)

Standardization &
Optimization Growth
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Digital Transformation Reference Model
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The Summary
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Enterprise Architecture
for Digital Transformation
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Agenda

• Why do we need Enterprise Architecture (EA)?
• What is an EA and key benefits?
• EA and ERP Implementation
• Building EA

• Enterprise Reference model
• Business Architecture
• Application Architecture
• Data Architecture
• Technology Architecture
• Key EA Activities

• EA and Digital Transformation Master Plan
• Summary
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Why do we need Enterprise Architecture
(EA)?
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IT Silos
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IT Silos
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Top Concerns from IT Silos

• แตล่ะหน่วยงานในองคก์รใหข้อ้มลูทีѷไมต่รงกันแกล่กูคา้
ผูรั้บบรกิาร

• ขอ้มลูรายงานผดิพลาดเมิѷอตอ้งใชใ้นการตดัสนิใจดา้น
ธรุกจิ

• มหีลายกระบวนการทํางานทีѷซํѸาซอ้นกัน
• ขาดความคล่องตัว และใชเ้วลามากเมืѷอตอ้งปรับปรุงเพืѷอ

รองรับบรกิารใหม่ๆ
• ตอ้งใชค้วามพยายามอยา่งหนักในการทําใหท้กุๆระบบ

ผา่นการตรวจสอบดา้น IT Audit, Regulatory
Compliance, หรอื ISO ตา่งๆ

• ตอ้งใชทั้กษะดา้น IT หลากหลายเกนิความจําเป็นตอ่
การดําเนนิธรุกจิ

• IT เป็น Bottleneck ตอ่การขับเคลืѷอนธุรกจิ
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What is an EA and key benefits?
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Enterprise Architecture

What is an Enterprise Architecture?
A structure design to ensure alignment between
the business and IT strategies

สถาปัตยกรรมด้าน IT/Digital ให้กบัองค์กร เพืÉอเป็นโครงสร้างในการต่อยอดธุรกิจได้อย่างยัÉงยืน
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Enterprise Architecture

Enterprise Architecture is a
structure design to ensure

alignment between the business
and IT strategies plus operating

model, guiding principles.
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Enterprise Architect
Responsibilities

• Understanding of business needs and technology
limitation.

• Facilitate experts to work for enterprise goals
• Promotion of shared infrastructure and applications
• Management of the risks associated with

information and IT
• Build staff knowledge and skills in specific areas.
• Involvement in the standards and policy guidelines.
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without EA vs. with EA

Quick build and difficult to scale Design for scale and maintain

VS.
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without EA vs. with EA

Quick build and difficult to scale
Difficult to apply security

Design for scale and maintain
Secure architecture for growth

VS.
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without EA vs. with EA
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Enterprise Transformation

Brian H. Cameron, Ph.D., Executive Director, Center for Enterprise Architecture, The Pennsylvania State University
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Types of Architectures

Architecture Description
Business Architecture Creating business operating model, business services,

organization and business process/policy

Solution Architecture Creating an information system with its integration

Application Architecture Creating an application touch points with screen flows
and creating report results

Data Architecture Creating data model both structured and unstructured
data and governance framework

Technology and Infrastructure
Architecture

Creating digital infrastructure and smart office including
network, office automation, wireless, storage, cloud, big
data and security infrastructure

Enterprise Architecture Creating enterprise blueprint with facilitate all architects
and key users to build transitioning roadmap
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Key Benefits from Enterprise Architecture

Benefit Description
Productivity Faster to build new service from existing IT inventory

Innovation Enterprise can be able to create new innovation by
using EA centralized repository

Cost Saving Cost saving with reusable process, application, data and
infrastructure

Reduce Risk EA governs the change impact analysis for new services
deployment

Digital platform establishment EA creates a foundation for digital business execution
including cloud, big data, social, mobile, and smart
workforce

Enterprise Architecture Creating enterprise blueprint with facilitate all architects
and key users to build transitioning roadmap
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A Foundation for Business Execution
Key Components Reference Models/ Artifacts / Guidelines

Operating Model
The necessary level of business
process integration and the necessary
level of business process
standardization

Enterprise Architecture
The Reference Models, Relationships,
Maturity Model with Guiding
Principles for Business and IT
Alignment

Engagement Model
The Development Process,
Governance  and Project
Management

EA Repository

Diversify

Unify

Replication

Coordination

Le
ve

lo
fI

nt
eg

ra
tio

n

Level of Standardization

EA Maturity ModelEA Reference Model
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Operating Model
“The operating model is an abstraction representation of the necessary level
of business process integration and the necessary level of business process

standardization”
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Operating Model in Business

“The operating model is an abstraction representation of the necessary level of
business process integration and the necessary level of business process

standardization”

MIT Sloan Center, 2011

Diversify

Unify

Replication

Coordination

Le
ve

lo
fI

nt
eg

ra
tio

n

Level of Standardization



Danairat T.

Business Strategy Map

Purpose • A Business Strategy Map is a visual representation of the
strategy of an organization. It illustrates how the
organization plans to achieve its mission and vision by
means of a linked chain of continuous improvements.

How to
Use the
Artifact

• Business Strategy Maps describe an organization’s
strategies from four perspectives:
• Financial perspective
• Customer perspective
• Internal (business) process perspective
• Learning and growth perspective

Audience • Executive Stakeholders
• Line of Business Executives
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Group Workshop - Business Goal and Strategy Map

Financial
Perspective

Customer
Perspective

Internal
Processes

Learning
&  Growth

Perspective

Human and Organizational Capital

Operations Management Customer Management Innovation Management Regulatory & Social

Customer Value Proposition

Objectives /
Measurements

Initiatives/ Business
Processes

Business Goals /TargetsPerspectives
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Business Process Management
Business process management (BPM) is a management
approach focused on aligning all aspects of an
organization.

It promotes business effectiveness and efficiency while
striving for innovation, flexibility, and integration with
technology.
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Business Process Management

People

Process Data &
ToolsConsumes,

Generates,

Transforms

Access,

Ownership,

Permissions

Roles,

Responsibility,

Governance
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EA and BPM

• Efficiency
• Automating steps and handoffs
• Integrating systems and data

sources
• Compliance

• Achieving and proving
standardization

• Agility
• Changing processes quickly and

easily
• Visibility

• See what’s happening in a
process

• Enterprise planning
• Describe current and future

state of the structure of an
enterprise

• Business-IT alignment
• Links between

business/technology artefacts
• Business visibility and

measurement
• Change-friendly capability delivery

• Adaptable and agile for
continuous change

EA Goals BPM Goals
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Business and IT Alignment

MIT Sloan Center, 2011
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พฒันาการของการใชไ้อทใีนองคก์ร

• ตา่งคนตา่งทํา แลว้
มาเชืѷอมกนัทหีลงั

• ระบบงานกระจดั
กระจาย เชืѷอมตอ่กนั
ขาดมาตรฐาน

• เปลีѷยนแปลงยาก

• ขยายระบบยาก

• ใชเ้วลามากในการ
จดัการ และ
แกป้ัญหา

• มคีวามเสีѷยงสงู
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พฒันาการของการใชไ้อทใีนองคก์ร

Security

SFAProduct LMS
Inv

MGMTB2Bproduct SCM product DBERP MES-
Dev

SFA
SFA-
Test

SFA-
Stage

Product

Product
ERP-
StageERP-

Prod
MES-
Stage

MES-
Prod

product
DB-

Stage B2B-
StageB2B-

Dev

Security Security Security

Pt. to Pt. Integrations

SFAProduct LMSInv
MGMT

product SCM product DBERP MES-
DevProduct ERP-

Stage
product

DB-
Stage

• ตา่งคนตา่งทํา แลว้
มาเชืѷอมกนัทหีลงั

• ระบบงานกระจดั
กระจาย เชืѷอมตอ่กนั
ขาดมาตรฐาน

• เปลีѷยนแปลงยาก

• ขยายระบบยาก

• ใชเ้วลามากในการ
จดัการ และ
แกป้ัญหา

• มคีวามเสีѷยงสงู

Rationalization• จดักลุม่กระบวนการ
ทํางาน และ
ทรพัยากรไอที

• มมีาตรฐานในการ
รบัสง่ขอ้มลู

• ประหยดัคา่ใชจ้า่ย
ดา้น SW License
และ support

• ลดตน้ทนุดา้น IT
project
time/costs/risks
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พฒันาการของการใชไ้อทใีนองคก์ร
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• ตา่งคนตา่งทํา แลว้
มาเชืѷอมกนัทหีลงั

• ระบบงานกระจดั
กระจาย เชืѷอมตอ่กนั
ขาดมาตรฐาน

• เปลีѷยนแปลงยาก

• ขยายระบบยาก

• ใชเ้วลามากในการ
จดัการ และ
แกป้ัญหา

• มคีวามเสีѷยงสงู

Rationalization • ตัดกระบวนการทํางาน
ทีѷซํѸาซอ้น

• ลดทรัพยากรทางไอที
ทีѷไมจํ่าเป็น

• ผลติบรกิารดา้นไอทไีด ้
เร็วขึѸน

• เพิѷมความปลอดภัยดา้น
ไอที

• จดักลุม่กระบวนการ
ทํางาน และ
ทรพัยากรไอที

• มมีาตรฐานในการ
รบัสง่ขอ้มลู

• ประหยดัคา่ใชจ้า่ย
ดา้น SW License
และ support

• ลดตน้ทนุดา้น IT
project
time/costs/risks
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พฒันาการของการใชไ้อทใีนองคก์ร
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• ตา่งคนตา่งทํา แลว้
มาเชืѷอมกนัทหีลงั

• ระบบงานกระจดั
กระจาย เชืѷอมตอ่กนั
ขาดมาตรฐาน

• เปลีѷยนแปลงยาก

• ขยายระบบยาก

• ใชเ้วลามากในการ
จดัการ และ
แกป้ัญหา

• มคีวามเสีѷยงสงู

IT-as-a-ServiceRationalization • แบง่กลุม่บรกิาร
ทางดา้นไอทโีดยมุง่
การตอ่ยอดบรกิาร
ใหม่ๆ  ใหเ้ร็วทีѷสุด

• ผลติบรกิารไดเ้ร็ว
และปลอดภยั

• การวางแผนทาง IT
ทาํควบคูไ่ปกบัการ
วางแผนทางธุรกจิ

• เจา้หนา้ทีѷไอททีํางาน
ไดเ้ต็มประสทิธภิาพ

• ตัดกระบวนการทํางาน
ทีѷซํѸาซอ้น

• ลดทรัพยากรทางไอที
ทีѷไมจํ่าเป็น

• ผลติบรกิารดา้นไอทไีด ้
เร็วขึѸน

• เพิѷมความปลอดภัยดา้น
ไอที

• จดักลุม่กระบวนการ
ทํางาน และ
ทรพัยากรไอที

• มมีาตรฐานในการ
รบัสง่ขอ้มลู

• ประหยดัคา่ใชจ้า่ย
ดา้น SW License
และ support

• ลดตน้ทนุดา้น IT
project
time/costs/risks
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Enterprise Architecture Maturity – Details

• Local IT silos

• Peak load sized

• Difficult to scale

• Difficult to change

• Expensive to
manage

• Complexity driven
risk

IT-as-a-ServiceRationalization

• Pools of resources

• Consolidated

• Better productivity
• Higher QoS

• Improved IT agility
• Improved security and

management

• Rapid provisioning

• Lower costs

• IT as a “Business”

• Faster project
turnaround

• Greater focus on
business
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Security
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Security Security Security
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DevProduct ERP-
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• Standardized
interfaces/systems

• Lower license and
support costs

• Increased utilization of
IT skills

• Reduced IT project
time/costs/risks

Silo Standardization Optimization Modularity
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Enterprise Architecture Maturity Model

Center for Information Center Systems Research (CISR)
2009 MIT Sloan CISR – Ross
Source: Enterprise Architecture as Strategy: Creating a Foundation for Business Execution, J.
Ross, P. Weill, D. Robertson, HBS Press, 2006
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Enterprise Architecture Maturity Model
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Enterprise Architecture Maturity Model
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Building Enterprise Architecture
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There are many of related standards/guidelines
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Digital Transformation Reference Model

Digital Initiatives

Digital Platform

Business Services &
Business Objectives

New
Services

Optimized
Services

Retired
Services

Big Data Digital
Security

“Innovation”
“Efficiency”

“Sustainability”

Cloud

Data Monetization

New  Customers, Channels

IoT, Smart Devices

Business Process
Optimization/Outsourcing

Smart Workforce

Enterprise
Metamorphosis

Digital Organization

Business Process as a Service
More ControlMore Flexible

Vision,
Mission

Statements
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Building Enterprise Architecture
The Digital Transformation Guideline

1. Select program or project to start (NOT high risk)
supported by C-Level

2. Establish Virtual Team maintain standard
architecture development method

3. Acquire and Maintain Knowledge of Enterprise
Architecture Development with change and feed
back communication system

4. Create architecture reference based on current
deployments

5. Develop new architecture layered model from
current deployment with business alignment and
operation life cycle consideration

6. Replicate to new program or project development
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Architecture Principles
No. Name Statement

1 Primacy of Principles These principles of information management apply to all organizations within the enterprise.

2
Maximize Benefit to the
Enterprise Information management decisions are made to provide maximum benefit to the enterprise as a whole.

3

Information
Management is
Everybody's Business All organizations in the enterprise participate in information management decisions needed to accomplish business objectives.

4 Business Continuity Enterprise operations are maintained in spite of system interruptions.

5
Common Use
Applications

Development of applications used across the enterprise is preferred over the development of similar or duplicative applications
which are only provided to a particular organization.

6 Compliance with Law Enterprise information management processes comply with all relevant laws, policies, and regulations.

7 IT Responsibility
The IT organization is responsible for owning and implementing IT processes and infrastructure that enable solutions to meet user-
defined requirements for functionality, service levels, cost, and delivery timing.

8
Protection of
Intellectual Property

The enterprise's Intellectual Property (IP) must be protected. This protection must be reflected in the IT architecture,
implementation, and governance processes.

9 Data is an Asset Data is an asset that has value to the enterprise and is managed accordingly.

10 Data is Shared
Users have access to the data necessary to perform their duties; therefore, data is shared across enterprise functions and
organizations.

11 Data is Accessible Data is accessible for users to perform their functions.
12 Data Trustee Each data element has a trustee accountable for data quality.

13
Common Vocabulary
and Data Definitions Data is defined consistently throughout the enterprise, and the definitions are understandable and available to all users.

14 Data Security
Data is protected from unauthorized use and disclosure. In addition to the traditional aspects of national security classification, this
includes, but is not limited to, protection of pre-decisional, sensitive, source selection-sensitive, and proprietary information.

15
Technology
Independence Applications are independent of specific technology choices and therefore can operate on a variety of technology platforms.

16 Ease-of-Use Applications are easy to use. The underlying technology is transparent to users, so they can concentrate on tasks at hand.

17
Requirements-Based
Change Only in response to business needs are changes to applications and technology made.

18
Responsive Change
Management Changes to the enterprise information environment are implemented in a timely manner.

19
Control Technical
Diversity

Technological diversity is controlled to minimize the non-trivial cost of maintaining expertise in and connectivity between multiple
processing environments.

20 Interoperability Software and hardware should conform to defined standards that promote interoperability for data, applications, and technology.
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Zachman Framework

• Zachman developed a
structure or framework for
defining and capturing an
architecture

• This framework provides
for 6 perspectives or
“windows” from which to
view the enterprise.
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TOGAF Architecture Development Method

The ADM method consists of eight main phases. As preliminary work, the enterprise
architecture framework and architecture principles are fixed for the effort. In the
following, a short description of the phases.
A. Architecture vision is the analysis phase of EA project. The project is organized;
the scope and domain requirements and constraints are stated. Business scenarios
can be used for this.
B. In the Business architecture phase, the current baseline architecture is stated,
target architecture is designed and a gap analysis between the two takes place.
C. Information systems architecture consists of the parts Data and Applications. For
Data architecture, the types and sources of data needed in the enterprise are
defined and a data model is created. A gap analysis is conducted and data model is
compared with the business architecture. As to the applications, the applications
needed to meet the specified business requirements and data model are turned into
an applications architecture and are checked back with the business architecture.
D. For Technology architecture, the previous phases deliver inputs. In this phase, a
baseline architecture is stated, and the target technology architecture is designed.
E. Opportunities and solutions is the evaluation phase, where the solutions are
selected.
F. Migration planning is the point for checking dependencies in the environment and
preparing for implementation of the target architecture.
G. Implementation and Governance is about the administration of implementation
and deployment phase of the development project.
H. Architecture change management is the maintenance phase. A new baseline is
created and changes in business environment are monitored as well as new
technology opportunities.

www.opengroup.org
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Business Architecture & IT Architecture

Architecture
Business

Architecture

Application ArchitectureApplication Architecture

Data ArchitectureData Architecture

Technology ArchitectureTechnology Architecture

Enterprise
Architecture

IT
Architecture

Business
Architecture

Opportunities Management, Change Management,
Governance, Maturity, Continuum
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The Enterprise Reference Model

ข้อมูลหลัก

บริการหลัก
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The Enterprise Reference Model

Customer Data Product Data Payment Data Accounting Org. Hierarchy
ข้อมูลหลัก

บริการ

งาน

คุณภาพ

และ

กฎระเบียบ

บริการ

งาน

สนับสนุน

บริการหลัก
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The Enterprise Reference Model

Customer Data Product Data Payment Data Accounting Org. Hierarchy
ข้อมูลหลัก
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The Enterprise Reference Model

Customer Data Product Data Payment Data Accounting Org. Hierarchy
ข้อมูลหลัก
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บริการหลัก

เทคโนโลยี

ติดตาม

สถานะ

ระบบรักษา

ความปลอดภยัโครงสร้างสถาปัตยกรรมด้านเทคโนโลยี
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The Enterprise Reference Model

Customer Data Product Data Payment Data Accounting Org. Hierarchy
ข้อมูลหลัก
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ช่องทางการส่งมอบบริการหลกั
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The Enterprise Reference Model

Customer Data Product Data Payment Data Accounting Org. Hierarchy
ข้อมูลหลัก
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The Enterprise Reference Model

Customer Data Product Data Payment Data Accounting Org. Hierarchy
ข้อมูลหลัก
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FEA 2.0, www.whitehouse.gov/omb/fea
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FEA 2.0, www.whitehouse.gov/omb/fea
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The Enterprise Reference Model
Mapping with Federal Enterprise Architecture
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Enterprise Reference Model (ERM)

บริการ

ผลการ

ดาํเนินงาน

บริการ

งาน

ส่งเสริม

บริการ

งาน

คุณภาพ

และ

กฎระเบียบ

บริการ

งาน

สนบัสนุน

บริการหลกั

เทคโนโลยี

ติดตาม

สถานะ

ระบบรักษา

ความปลอดภยัโครงสร้างสถาปัตยกรรมดา้นเทคโนโลยี

ข้อมลูหลกั

1. ชว่ยทําใหก้ารมอง IT จาก
ภาพของธุรกจิ

2. ชว่ยทําใหม้องเห็นบรกิาร
และกระบวนการทํางานทาง
ธุรกจิไดอ้ย่างครอบคลุมและ
เป็นระบบ

3. ชว่ยทําใหม้องเห็นความ
สอดคลอ้งระหวา่ง Business
กับ IT ไดใ้นระดับ Strategic
View

4. เป็นจุดเริѷมตน้ของการทํา
รายละเอยีดในระยะตอ่ไป

ERM ชว่ยทําใหก้ารมองภาพความสอดคลอ้งระหวา่ง Business และ IT ในระดับ
High Level เพืѷอ:-
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Government Reference Model

Citizen Data, Services Data, Condition Data, Policy Data, Open Data, Law,  Gov. Staffs

System
Monitoring

and
Management

Security/
Auditing

and
Identity

Management

Enterprise Infrastructure



Danairat T.

Banking Reference Model
Agile, Secure and Standard Platform
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Branch Internet Mobile ATM, Kiosk

Payment

Loans

Deposits
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Trade Finance

Cash Mgmt

Loans

Deposits

Fees & Commissions

Compliance & Limits

Balance & Positions

Performance Mgmt

Etc. Etc. Etc.

Customer Data Product Data Payment Accounting Org. Data
Enterprise Information Management

External
Interfaces

Others

Credit Rating

SWIFT

Market Feeds

Check Order
System

Monitoring and
Management

Security/Auditing
and Identity
Management

Storage, Network Infrastructure

Server Platform, New Application Development Framework

Data Lake, Big Data

Business Process Technology

Web Scale UI, Mobile Access

Identity Gov.

Data Gov.

Process Gov.

Monitoring

Sentimental

Service Level
Management

Network SecCloud
Management

Enterprise Infrastructure
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Business
Insight and
Monitoring

Sale and
Marketing

Corporate
Administration

Regulatory
Compliance

Core Business

Access Channels

Enterprise Information Management

System Monitoring
and Management

Enterprise Infrastructure Security/Auditing
and Identity

Management

Performance
Management

Corporate
Communication and

Relation Management

Business Development

Briefing Room

Aeronautical Information Service and
Aeronautical Charts

Air Traffic Service

Aeronautical Communication, Navigation and
Surveillance System/Service

Related Services

HRM & HRD

Policy & Strategy

Finance

Procurement &
Inventory

IT

Aircraft Operation

Legal Affairs & Secretary

Facilities Administration

Internal Audit

Services Standards

Safety Management

Flight Inspection

Test Equipment
Calibration

Employee Data

Customer Data

Flight Data

Accounting Data

Organization Data

Strategic Data

Project Data

Procurement Data

Network Monitor &
Management

Information Security
Management System

Access Control

Office Automation

Log Capture

RDBMS

Virtualization

Server Blade

SAN Storage

Modern Network

Wireless Network

Software Development
Life Cycle (SDLC)

IT Services

Network Security

Risk Management

Identity Management

Server Monitor &
Management

Storage Monitor &
Management

Sample Enterprise Reference Model
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Sample Enterprise Reference Model
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Sample Enterprise Reference Model
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Sample Enterprise Reference Model
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Sample Enterprise Reference Model
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Group Workshop - The Current State
Enterprise Reference Model

Enterprise Reference Model
Write down your
existing enterprise architecture
foot print

Team Name: xxx
1. Name, Company, E-mail
2. Name, Company, E-mail

3. Name, Company, E-mail
4. Name, Company, E-mail

บริการ

ผลการ

ดาํเนินงาน
บริการ

งาน

ส่งเสริม

บริการ

งาน

คุณภาพ

และ

กฎระเบียบ

บริการ

งาน

สนับสนุน

บริการหลกั

เทคโนโลยี

ติดตาม

สถานะ

ระบบรักษา

ความปลอดภยั

โครงสร้างสถาปัตยกรรมดา้นเทคโนโลยี

ข้อมูลหลกั
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Business Service Analysis Worksheet

Service Name: Key Objectives:

Service Owner:

Version: Date/Time:

Business Check Points, Information

Key Business Issues: Key Technology Issues:

1. ___________, __________
2. ___________, __________
3. ___________, __________
4. ___________, __________
5. ___________, __________

1. ___________
2. ___________
3. ___________
4. ___________

Business
Function1

Business
Function2

Business
Function3

F1_P01 F1_P02 F1_P03

F2_P01 F2_P02 F2_P03

F3_P01 F3_P02

1

2

3

4

5
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Enterprise Repository
Owner: Business Units
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Owner: Technology Unit

Owner: Business Unit with supported by Technology Unit

Enterprise Repository
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Enterprise Repository
Owner: Technology Units

• #
• Applications / Touch Points / Database / Data

Store Name
• Total Connections
• Concurrent Connections
• Required Response Time (sec.)
• Actual Response Time (sec.)
• Development Software Languages /

Framework (for App)
• Package / In-House (for App)

• Private / Public / Hybrid Cloud
• OS / Platform (Windows, Linux, Docker, etc.)
• Monitoring Tool Name
• Sign On / Security System Name
• % growth / year
• Initial Cost(Baht)
• M.A. Cost /year (Baht)
• Remarks
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Group Workshop - Enterprise Reference Model
The Future State

Enterprise Reference Model

Team Name: xxx
1. Name, Company, E-mail
2. Name, Company, E-mail

3. Name, Company, E-mail
4. Name, Company, E-mail

15 mins.
presentation

New
Changed
Retired
Unchanged

บริการ

ผลการ

ดาํเนินงาน
บริการ

งาน

ส่งเสริม

บริการ

งาน

คุณภาพ

และ

กฎระเบียบ

บริการ

งาน

สนับสนุน

บริการหลกั

เทคโนโลยี

ติดตาม

สถานะ

ระบบรักษา

ความปลอดภยั

โครงสร้างสถาปัตยกรรมดา้นเทคโนโลยี

ข้อมูลหลกั
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Key Deliverables from Enterprise Architecture

Deliverables Description
1. EA Reference Model Describe the dependency between business and IT

2. EA Repository Enterprise assets inventory with the components
relationships for change impact analysis

3. IT Configuration Model for
better problem solving

Diagrams and artifacts for the system problem solving
with traceability

4. Business Transitioning
Roadmap

The transitioning phase for EA capability improvement

5. EA Governance framework Sustainable framework for digital business growth
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Digital Organization Chart
CEO

Innovation

Chief of Digital
Strategy

Customer Care

Service Science

Key
Performance

Innovation

Digital
Marketing

Operation

Operation BU1

Operation BU2

Operation BU3

Operation BU4

Operation BU5

Corporate
Management

CFO

PMO

Budgeting

HR

HCM

HRM

CIO

IT Architecture
and Security

Shared
Services

DevOps
Team

Enterprise
Architecture

Business
Architecture

Application
Architecture

Data
Architecture

Technology
Architecture

Security
Architecture

Risk
Management

Chief
Governance

Regulation  and
Compliance

Steering
committee
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Business Architecture
Business Process Management
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Business Process Management
Business process management (BPM) is a management
approach focused on aligning all aspects of an
organization.

It promotes business effectiveness and efficiency while
striving for innovation, flexibility, and integration with
technology.
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EA and BPM

• Efficiency
• Automating steps and handoffs
• Integrating systems and data

sources
• Compliance

• Achieving and proving
standardization

• Agility
• Changing processes quickly and

easily
• Visibility

• See what’s happening in a
process

• Enterprise planning
• Describe current and future

state of the structure of an
enterprise

• Business-IT alignment
• Links between

business/technology artefacts
• Business visibility and

measurement
• Change-friendly capability delivery

• Adaptable and agile for
continuous change

EA Goals BPM Goals
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Business Process Management

People

Process Data &
ToolsConsumes,

Generates,

Transforms

Access,

Ownership,

Permissions

Roles,

Responsibility,

Governance
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Example Cases: Sales Process
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Four phases of Business Process Development
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• The purpose
– to analyse a building block as a whole
– to discover its functional characteristics and some

related artefacts
• The method

– the business story behind this building block should
be carefully analysed to determine some of its
artefacts

• Recommendations
– at this point, don’t go into excessive detail for each

artefact; this should be done later

Blackboxing phase
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• The purpose
– to analyse a building block from within to determine

its internal structure and its major artefacts

• The method
– determine the main functional (or logical) steps
– add check-points between steps
– classify artefacts for these steps

• Recommendations
– don’t have more than 7 steps
– avoid loop-back over check-points

Structuring phase (1)
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• The purpose
– to synthesize an initial version of the formal

coordination: some kind of process skeleton
• The method

– add intra-step logic
– start formalising the business objects involved
– collect test scenarios

• Recommendations
– consider implementation of human activities as

interactive forms

Re-construction phase (1)
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• The purpose
– to enrich the process skeleton by adding more

automated activities
• The method

– add pools
– apply different practical patterns
– use a business rule engine if available
– collect test scenarios

• Recommendations
– work iteratively (step-by-step)

Instrumentation phase (1)
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• The diagram

Instrumentation phase (2)



Danairat T.

Group Workshop: Business Process Modeling
Writing BPMN

1. Introducing Group Members
2. Giving Process Name and Descriptions
3. BPMN Phase 1: Block Boxing Phase
4. BPMN Phase 2: Structuring Phase
5. BPMN Phase 3: Re-Construction Phase
6. BPMN Phase 4: Instrument Phase
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Sample: Business Process Consolidation
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I.T.

Claim Requester

Data Validator

Approval Analyst

Finance

App
Requests

Data
Capture

Data
Validation

Data
Validate?

Y

N

Incomplete
Data Rejected

Reports

1. Complete End-to-end Business Process Level-3 with Data In and Out of each activity

Save
Validate

Data State

Claim
Amount

Calculation

Claim Policy
Knowledge

Base

Save
Approved

StateY

N

Insufficient
Justification

Rejected Reports

Approve?

Payment

Claim
Requests

Data

Claim
Requests

Data

Claim
Requests

Data

Hospital
Data

Validate
d Data
Status

Claim
Policy

Approved
Status

Payment
Data

การปรบัปรงุดา้น Business Process
Sample Case: Request Approval Process
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I.T.

Claim Requester

Data Validator

Approval Analyst

Finance

App
Requests

Data
Capture

Data
Validation

Data
Validate?

Y

N

Incomplete
Data Rejected

Reports

2. Tag Screen ID to the activities which required user interaction

Save
Validate

Data State

Claim
Amount

Calculation

Claim Policy
Knowledge

Base

Save
Approved

StateY

N

Insufficient
Justification

Rejected Reports

Approve?

Payment

Claim
Requests

Data

Claim
Requests

Data

Claim
Requests

Data

Hospital
Data

Validate
d Data
Status

Claim
Policy

Approved
Status

Payment
Data

SCN-DV01

SCN-CA01

SCN-FIN01

การปรบัปรงุดา้น Business Process
Sample Case: Request Approval Process
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3. Build All User Interaction Screens

SCN-DV01
Data Received Date: Branch ID:15-May-14 CHOL-0003
Data Validation User: dvuser001

Claim Date Short Desc Amount Details Select

12-May-14 xxxxxxxxx 5,000 Details

12-May-14 xxxxxxxxx 80,000 Details

14-May-14 xxxxxxxxx 120,000 Details

14-May-14 xxxxxxxxx 12,000 Details

14-May-14 xxxxxxxxx 24,000 Details

SubmitReject

3.1. หนา้จอของ  Data Validator

SCN-CA01
Data Received Date: Branch ID:15-May-14 CHOL-0003
Claim Analyst User: causer001

Claim Date Short Desc Amount Details Select

12-May-14 xxxxxxxxx 80,000 Details

14-May-14 xxxxxxxxx 120,000 Details

3.2. หนา้จอของ  Approval Analyst

SubmitReject

การปรบัปรงุดา้น Business Process
Sample Case: Request Approval Process
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การปรบัปรงุดา้น Business Process
Current and Target State

Current

• Too many redundancy processes

• Delay response for new services
• Create cost of maintenance

• Create business Risk
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Target

• Better productivity

• Flexibility and design to change
• Reduce cost of maintenance

• Reduce business risk

การปรบัปรงุดา้น Business Process
Current and Target State

Current

• Too many redundancy processes

• Delay response for new services
• Create cost of maintenance

• Create business Risk
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Application and Automation

• BPM Application
• Portals or intranets
• Social Integrated Event

Capturing
• Business Rules Engine
• Network drives where you

can store shared documents
• Email and the capability to

design forms
• Text messaging
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IoT and Social Network Integration

• Enrich customer profile
• Improve customer relationship
• Improve business rules and approval conditions
• Create Innovation
• Enhance operational transparency

Michael Moyal, Blue Corw, 2008

Sensor
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Practical Application Architecture
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Design Principles

Operation
Management
Automation

User Features, Functions
Ease of Use and Response Time

High Availability,
Cloud,

Distributed
Architecture

Security, Access Control,
Standard and Compliance, Governance
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Application Development Framework

An application framework
represents the partial
implementation of a specific area
of an application
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Packaged Application

A packaged application is a large-grained
Commercial-Off-The-Shelf (COTS) product that
provides a significant amount of capability (and
reuse)

• The amount of custom development required is
greatly reduced.

• Primary focus is on configuring the application
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When to use which methodology

Complicated

Waterfall Projects
V-Model Projects

Simple

Complex

Anarchy

Difficulty of Supported Technology

Di
ffi

cu
lty

of
Re

qu
ire

m
en

ts
Agile Projects

Chaotic Projects
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Waterfall Model

Requirements

Design

Develop

Testing

Deployment
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V-Model

Requirements

High Level
Design

Detailed
Specs

Development

Unit Testing

Integration
Testing

Acceptance
Testing

Validation

Validation

Validation
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Agile – Scrum Method
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How to Measure the Success Level

0 Non-existent when
There is no process for designing and specifying applications. Typically, applications are obtained based on
vendor-driven offerings, brand recognition or IT staff familiarity with specific products, with little or no
consideration of actual requirements.

1 Initial/Ad Hoc when
There is an awareness that a process for acquiring and maintaining applications is required. Approaches to
acquiring and maintaining application software vary from project to project. Some individual solutions to
particular business requirements are likely to have been acquired independently, resulting in inefficiencies
with maintenance and support.

2 Repeatable but Intuitive when
There are different, but similar, processes for acquiring and maintaining applications based on the expertise
within the IT function. The success rate with applications depends greatly on the in-house skills and
experience levels within IT. Maintenance is usually problematic and suffers when internal knowledge is lost
from the organization. There is little consideration of application security and availability in the design or
acquisition of application software.

Application Development and Management Maturity Model

CobiT 5, isaca.org
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How to Measure the Success Level

3 Defined when
A clear, defined and generally understood process exists for the acquisition and maintenance of application
software. This process is aligned with IT and business strategy. An attempt is made to apply the documented
processes consistently across different applications and projects. The methodologies are generally inflexible
and difficult to apply in all cases, so steps are likely to be bypassed. Maintenance activities are planned,
scheduled and coordinated.

4 Managed and Measurable when
There is a formal and well-understood methodology that includes a design and specification process, criteria
for acquisition, a process for testing and requirements for documentation. Documented and agreed-upon
approval mechanisms exist to ensure that all steps are followed and exceptions are authorized. Practices and
procedures evolve and are well suited to the organization, used by all staff and applicable to most application
requirements.

Application Development and Management Maturity Model

CobiT 5, isaca.org
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How to Measure the Success Level

5 Optimized when
Application software acquisition and maintenance practices are aligned with the defined process. The
approach is component based, with predefined, standardized applications matched to business needs. The
approach is enterprise wide. The acquisition and maintenance methodology is well advanced and enables
rapid deployment, allowing for high responsiveness and flexibility in responding to changing business
requirements. The application software acquisition and implementation methodology is subjected to
continuous improvement and is supported by internal and external knowledge databases containing reference
materials and good practices. The methodology creates documentation in a predefined structure that makes
production and maintenance efficient.

Application Development and Management Maturity Model

CobiT 5, isaca.org
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Practical Data Management Improvement
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Data Architecture Frameworks

1996,
TOGAF

1967,
CobiT 1980,

DMBOK

Create Data
Architecture
Process

Create Data
Governance
Process

Data
Management
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Operation Team

Head of Business Units

Executives

Discovering the Enterprise Data

Master Data

Executive Summary Data

Transactional Data
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Discovering The Enterprise Data
Drill in the Executive Reports

Transactional Data

Master Data

Master Data Transactional Data

Master Data

Transactional Data

Transactional Data

Master Data

Transactional Data

Master Data

Transactional Data

Master Data

Master Data

Transactional Data

Master Data

Transactional Data

Master Data
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Enterprise Data Flow
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Enterprise Data Flow

App1
Data

App2
Data

App3
Data

Master Data

Data Management Process

ODS/Big
Data

DataData
Warehouse
/Big Data

Data Governance, Data Architecture Management, Data Modeling, Data Quality, DW/BI,
Metadata Management, Document/Content Management

Application
Specific

Data

Enterprise
Operational

Data

Enterprise Historical
Data

ETL/ELT

ETL/ELT

SOA/
Micro

services

Transactional
Integration

Data

WS

WS

WS
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Transactional Integration Data

Guidelines:-
1. Define Transactional Integration Data
2. Identify Source and Target Systems
3. Put All Data Models in XSD, or JSON format
4. Acquire Metadata Tool for data modeling
5. Leverage for data transformation tool
6. Secure the data service with Proxy Interface
7. Use of Tool to perform online Data Field

Mapping between Enterprise Name and
Application Specific Name

8. Acquire Real-time Data Integration
Monitoring Tool

App1 Data

App2 Data

App3 Data

Master Data

Data Management Process

ODS/Big Data

Data
Warehous
e/Big Data

Data Governance, Data Architecture Management, Data Modeling, Data Quality, DW/BI,
Metadata Management, Document/Content Management

Application
Specific

Data

Enterprise
Operational

Data

Enterprise
Historical Data

ETL/ELT

ETL/ELT

Transactional
Integration

Data

WS

WS

WS

SOA/
Microser

vices
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Application Specific Data

Guidelines:-
1. Acquire Open Standard Industry Data Model

where possible
2. Standardize Data Definition throughout

Applications
3. Do Not Try to Create New Data Fields before

Checking Application Data Template
4. Adoption of WS and WS Attachment for

Integration part
5. Minimize Point to Point Batch Integration where

possible to reduce Eco-System Overhead
6. Always define Data Cleansing Roles in Business

User rather than doing in IT Department
7. Maximize Centralized Master Data Usage
8. Also Classify an Unstructured Data in both

Master Data and Operational Data types

App1 Data

App2 Data

App3 Data

Master Data

Data Management Process

ODS/Big Data

Data
Warehous
e/Big Data

Data Governance, Data Architecture Management, Data Modeling, Data Quality, DW/BI,
Metadata Management, Document/Content Management

Application
Specific

Data

Enterprise
Operational

Data

Enterprise Historical Data

ETL/ELT

ETL/ELT

Transactional
Integration

Data

WS

WS

WS

SOA/
Microser

vices
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Enterprise Operational Data Store

Guidelines:-
1. Focus Data only for Business Operation Level
2. Understand ODS Usage Pattern

• Exchange Data between Applications
• For Enterprise Operational Reporting

3. For structure data, leverage 3NF for ODS
Database

4. For structure data, standardize Data Key (eg.
Customer ID) for All Application where possible

5. For structure data, Define Data Create/Update
Sequence from authorized Application Systems

6. For unstructured data, leverage Data Lake
technology

7. Define Data Remove Process
8. Maximize Master Data Usage
9. Leverage System Monitoring

App1 Data

App2 Data

App3 Data

Master Data

Data Management Process

ODS/Big Data

Data
Warehous
e/Big Data

Data Governance, Data Architecture Management, Data Modeling, Data Quality, DW/BI,
Metadata Management, Document/Content Management

Application
Specific

Data

Enterprise
Operational

Data

Enterprise Historical Data

ETL/ELT

ETL/ELT

Transactional
Integration

Data

WS

WS

WS

SOA/
Microser

vices
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Data Lake Overview

www.digitalnewsasia.com
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Enterprise Historical Data

Guidelines:-
1. Focus Data only for Business Long Term Strategy
2. Create a reliable system architecture for some ac-

hoc query might impact to overall performance
3. Always pro-active advertise the new set of subject

available to Business Users
4. Educate End-User for the Dashboard/Alert Tool
5. Distribute Summary Report to End-User to

Minimize Large Data Inquiry Cost
6. Big data technology for predictive and prescriptive

analytics

App1 Data

App2 Data

App3 Data

Master Data

Data Management Process

ODS/Big Data

Data
Warehous
e/Big Data

Data Governance, Data Architecture Management, Data Modeling, Data Quality, DW/BI,
Metadata Management, Document/Content Management

Application
Specific

Data

Enterprise
Operational

Data

Enterprise Historical Data

ETL/ELT

ETL/ELT

Transactional
Integration

Data

WS

WS

WS

SOA/
Microser

vices
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Master Data

Guideline:-
1. Define Master Data Owner and Change Control
2. Adopt Data Governance for MDM process
3. Master Data Classification
4. Define Source and Target of Master Data
5. Acquire Data Profiling and Quality Tool for Data

Cleansing
6. Define Master and Replica Data if any

App1 Data

App2 Data

App3 Data

Master Data

Data Management Process

ODS/Big Data

Data
Warehous

e

Data Governance, Data Architecture Management, Data Modeling, Data Quality, DW/BI,
Metadata Management, Document/Content Management

Application
Specific

Data

Enterprise
Operational

Data

Enterprise
Data Warehouse
and Data Marts

ETL/ELT

ETL/ELT

Transactional
Integration

Data

WS

WS

WS

SOA/
Microser

vices
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Data Quality

The state of completeness, validity,
consistency, timeliness and accuracy that
makes data appropriate for an enterprise use

Three Main Data Quality Metrics
• Business Relevance

• Executive Reports/Critical Business Process
• Accountability
• Controllability and Track-ability
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Sample Customer Data Profiling
Customer Entity Name Description
ACCOUNT TYPE Lookup for account type. The account type could include Installment Payment Account, Charge Account, Trade Account, Layaway Account, and Rental

Account.
ADDRESS LOCATION Address of an individual location.
CUSTOMER An individual or organization that purchases, may purchase, or did purchase goods and or services from a retail store.
CUSTOMER ACCOUNT A charge account or other accounting relationship a customer has with the store or organization. An account exists to allow the store to record a series of

transactions with the same customer and keep an ongoing record of monies owed by the customer and monies due to the customer.

CUSTOMER ADDRESS Assigns the address location to a Profile or Customer.
CUSTOMER AFFILIATION Associates a customer with a customer group.
CUSTOMER GROUP A group of customers based on specific demographic and marketing attributes and properties. Examples include over 65 year old customers, students,

unions, and other associations.
CUSTOMER GROUP ITEM An association of Item and Customer Group, the data for this may come from external source.
CUSTOMER CLUSTER Customer clusters and their descriptions. The data may come from an external source.
CUSTOMER occasion Events celebrated or observed by a customer. For example, Mother's Day, Thanksgiving, and others.
CUSTOMER occasion TYPE Lookup for Customer Occasion types.
CUSTOMER RELATIONSHIP Association between customers. Example associating the Husband-Wife relationship.
CUSTOMER RELATIONSHIP INFO Information regarding the customer or prospect that is restricted to comply with privacy and other laws. This table is encrypted.
CUSTOMER PREFERENCE Merchandise preferences of a Key Customer, for classes of items or other general categories.
CUSTOMER STATUS Lookup for customer or prospect status.
CUSTOMER QUICKFACTS Collection of Customer related measures.
DEMOGRAPHY ATTRIBUTE A sub-level group or category further qualifying a set of data (Profile Group) collected about a customer to assist in marketing efforts. Examples: NC -

Number of Children, EDL - Education Level, and others.
DEMOGRAPHY GROUP The domain of classifications used to group profile information about a Party. Examples include the following:

•CH - Credit History
•ED- Education
•EM - Employment
•EQ- Equipment
•HB - Hobbies
•HH - Household
•OR - Organization
•Other relevant demographics and psychographics

DERIVED VALUE Derived value of the customer as defined by the user.
HOUSEHOLD Household statistics and demographic information.
INDIVIDUAL DEMOGRAPHY VALUE Detailed demographic information describing customers. For example age has Demography group as AGE, Attribute contains various bands and value as

15 years, which would be stored in this entity.
MEMBERSHIP ACCOUNT Membership Account details such as frequent shopper membership points.
MEMBERSHIP TYPE Lookup value for membership type.
STATUS Lookup for status reason.
STATUS REASON A reason why a particular Party Status Type may be assigned to a customer
STATUS TYPE Lookup Table for status type:

A - Active
I - Inactive
P - Prospective
U - Unmarketable (for example, deceased)

VALUE MEASURE User defined measures that help define the derived value of customer or prospect.
VALUE TYPE User defined value types that help define the derived value of a customer or prospect.
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Sample Customer Data Model
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Common Data Lost Classification

− Planned and unplanned outages
− Loss of the server hardware
− Disk hardware failure
− Operating system failure
− DBMS software failure
− Application problems
− Network failure
− Data center site loss

− Security and authorizaƟon problems
− CorrupƟon of data (due to bugs, poor design)
− Loss of database objects
− Data replicaƟon failure
− Severe performance problems
− Recovery failures
− Human error
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Data Governance

Definition
• The exercise of authority and control (planning, monitoring, and
enforcement) over the management of data assets

Goals
• To define, approve, and communicate data strategies, policies, standards,

architecture, procedures, and metrics
• To track and enforce regulatory compliance and conformance to data policies,

standards, architecture, and procedures
• To sponsor, track, and oversee the delivery of data management projects and

services
• To manage and resolve data related issues
• To understand and promote the value of data assets
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N
o.

Master/
Transactional
/
Summary
Data

Data
Name

Owner Used by
Critical
Business
Processes
(Y/N)

Use By
Executive
Reports
(Y/N)

Change
Control
(Y/N),
Change
Procedur
e

Sample
Data
Structure,
Data Type,
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Enterprise Data Management Worksheet
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How to Measure the Success Level

0 Non-existent when
Data are not recognized as corporate resources and assets. There is no assigned data ownership or individual
accountability for data management. Data quality and security are poor or non-existent.

1 Initial/Ad Hoc when
The organization recognizes a need for effective data architecture and management. There is an ad hoc
approach for specifying security requirements for data architecture and management, but no formal
communications procedures are in place. No training on data architecture and management takes place.
Responsibility for data management is not clear.

2 Repeatable but Intuitive when
The awareness of the need for effective data architecture and management exists throughout the
organization. Data ownership at a high level begins to occur. Security requirements for data management are
documented by key individuals. Some monitoring within IT is performed on data management key activities
(e.g., backup, restoration, disposal). Responsibilities for data management are informally assigned for key IT
staff members.

Data Management Maturity Model

CobiT 5, isaca.org
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How to Measure the Success Level

3 Defined when
The need for data management within IT and across the organisation is understood and accepted.
Responsibility for data architecture and management is established. Data ownership is assigned to the
responsible party who controls integrity and security. Data management procedures are formalized within IT,
and some tools for backup/restoration and disposal of equipment are used. Some monitoring over data
management is in place. Basic performance metrics are defined. Training for data management staff members
is emerging.

4 Managed and Measurable when
The need for data management is understood, and required actions are accepted within the organisation.
Responsibility for data ownership and management are clearly defined, assigned and communicated within
the organisation. Procedures are formalized and widely known, and knowledge is shared. Usage of current
tools is emerging. Goal and performance indicators are agreed to with customers and monitored through a
well-defined process. Formal training for data management staff members is in place.

Data Management Maturity Model

CobiT 5, isaca.org
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How to Measure the Success Level

5 Optimized when
The need for data architecture and management and the understanding of all required actions is
understood and accepted within the organisation. Future needs and requirements are explored
in a proactive manner. The responsibilities for data ownership and data management are clearly
established, widely known across the organisation and updated on a timely basis. Procedures
are formalized and widely known, and knowledge sharing is standard practice. Sophisticated
tools are used with maximum automation of data management. Goal and performance
indicators are agreed to with customers, linked to business objectives and consistently
monitored using a well-defined process. Opportunities for improvement are constantly explored.
Training for data management staff members is instituted.

Data Management Maturity Model

CobiT 5, isaca.org
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Technology Architecture
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SOA and Microservices

www.soa4u.co.uk
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Cloud Computing

NIST, 2015
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Group workshop - Business Services and IT Alignment
1.5 hrs. brainstorm and 15 mins. presentation

Call Center Marketing Core
Service Finance HR

App01

App02

App03

App04

App05

App06

App07

App08

App09

App10

App11

App12

DB01

DB03

DB02 DB04 DB05

DB06

DB11DB10

DB09

DB07
DB08
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Logical Configuration Management Model
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Logical Configuration Management Model
Example – HR Service

User Interface Layer

Process Server Layer

Data Bus Layer

Application Layer

Database Layer
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OS Host Layer

HW Layer

Network Storage Layer

Network Layer

Service Layer
M

on
ito

rin
g/

M
an

ag
em

en
tL

ay
er

Se
cu

rit
y

La
ye

r

HR Service

Internet Web Content Mgmt

HR Core App

HR DB

Sys-lin001 Sys-lin002 Sys-lin003 Sys-lin004

HW-001 HW-002 HW-003

SAN-001

Intra-Network

Web Proxy

OS Security

DB SecurityDB Mgmt

App Mgmt

OS Mgmt

Network Mgmt

Storage Mgmt

HW Mgmt

Web Mgmt

Network Security

data001/ ws

data001/ ws

data002/ ws

data001,
data002
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deploy
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deploy
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mount mount mount mount
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Detailed Layer of Technology
Architectures



Danairat T.

Technology Standard and Key Consideration
Database Server and Application Server

Database
• ANSI (American National Standards Institute) SQL
• DB Programming support
• DB and System Diagnostic and Tuning Tool
• Segregation of Duty Support
• Active-Active Clustering
• DB Machine
Application Server
• Open Development Framework
• Monitoring Matric; eg. JMX, Managed Bean
• In-Memory Session Clustering
• Deployment Descriptor
• Declarative Transaction
• Declarative Security Access Control
• Application Server Machine

Customer Data Product Data Payment Data Accounting Org. H ierarchy

Enterprise Information Management

Data Centric
Process Centric

User Centric
Enterprise Infrastructure

System
Monitoring

and
Management

Security/
Auditing

and
Identity

ManagementH/W, Storage, OS, Database, AppServer Platform
Decision Centric

Insight
and

Monitoring

Sales and
Marketing

Regulatory
Compliance

Corporate
Admin.

Core Systems

Access Channels

Integration and
Channel Systems



Danairat T.

Virtualization Technology

http://www.readwriteweb.com, Aug 2011

Virtualization Technology is a technique
to consolidate server resources, reduce
cost, promote IT share service and
become more energy efficient

With a move toward delivering a cloud
experience with IaaS, PaaS, DaaS, and
SaaS, virtualization technology must
integrate with applications to facilitate
the deployment and management of
complete system
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Technology Standard and Key Consideration
Decision Layer

• Inference Rules Engine; User Invocation
• Event Condition Action; System Monitoring
• Rules describe in XML, POJOs, flat files
• Enterprise Metadata Repository System

Customer Data Product Data Payment Data Accounting Org. H ierarchy

Enterprise Information Management

Data Centric
Process Centric

User Centric
Enterprise Infrastructure

System
Monitoring

and
Management

Security/
Auditing

and
Identity

ManagementH/W, Storage, OS, Database, AppServer Platform
Decision Centric

Insight
and

Monitoring

Sales and
Marketing

Regulatory
Compliance

Corporate
Admin.

Core Systems

Access Channels

Integration and
Channel Systems
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Business Rules Technology
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Business Rules Technology
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Technology Standard and Key Consideration
Data Integration Layer

• Reliable Data Transfer (persistence)
• Queuing System
• Transfer Priority and Security
• XML Declaration
• Routing Simulation
• Monitoring System and Exception Capturing
• Side-By-Side Versioning in Runtime

Customer Data Product Data Payment Data Accounting Org. H ierarchy

Enterprise Information Management

Data Centric
Process Centric

User Centric
Enterprise Infrastructure

System
Monitoring

and
Management

Security/
Auditing

and
Identity

ManagementH/W, Storage, OS, Database, AppServer Platform
Decision Centric

Insight
and

Monitoring

Sales and
Marketing

Regulatory
Compliance

Corporate
Admin.

Core Systems

Access Channels

Integration and
Channel Systems
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SOA for Interoperation

Services are well-defined business functionalities that are built as software
components (discrete pieces of code and/or data structures) that can be
reused for different purposes

SOA is a method of designing and developing software in
the form of interoperable services.

Independent Platform
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SOA for Interoperation
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Enterprise Service Bus
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Technology Standard and Key Consideration
Process Integration Layer

• BPMN 2.0 aware system
• Business Process Execution Language
• Standard Workflow Patterns

(FYI., Sequential, Vote, Delegation, Reassignment, etc.)
• XML Workflow Application
• Process Simulation
• WSDL
• SOAP, REST (Representational State Transfer)
• UDDI (Universal Description Discovery and Integration)

• Side-By-Side Versioning in Runtime

Customer Data Product Data Payment Data Accounting Org. H ierarchy

Enterprise Information Management

Data Centric
Process Centric

User Centric
Enterprise Infrastructure

System
Monitoring

and
Management

Security/
Auditing

and
Identity

ManagementH/W, Storage, OS, Database, AppServer Platform
Decision Centric

Insight
and

Monitoring

Sales and
Marketing

Regulatory
Compliance

Corporate
Admin.

Core Systems

Access Channels

Integration and
Channel Systems
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Process Integration with BPEL

BPEL is an XML-based language
for describing a business process
in which most of the tasks
represent interactions between
the process and external Web
services. The BPEL process itself is
represented as a Web service, and
is realized by a BPEL engine which
executes the process description.

BPMN is a standard set of
diagramming conventions for
describing business processes and
to be export into BPEL format.
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Enterprise Workflow Application
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Technology Standard and Key Consideration
User Interface and User Collaboration Layer

• Open User Interface Development Framework;
JSF, etc.

• Event Driven UI; JSF, .NET, etc.
• XML UI with Data Binding; JSF, ADF, Taglibs,

etc.
(enable you to render in graph, table, map)

• Calendar and Holiday Aware System; .ics, etc.
• Metadata Management
• Search Capability; Thai
• Present Technology over HTTP

Customer Data Product Data Payment Data Accounting Org. H ierarchy

Enterprise Information Management

Data Centric
Process Centric

User Centric
Enterprise Infrastructure

System
Monitoring

and
Management

Security/
Auditing

and
Identity

ManagementH/W, Storage, OS, Database, AppServer Platform
Decision Centric

Insight
and

Monitoring

Sales and
Marketing

Regulatory
Compliance

Corporate
Admin.

Core Systems

Access Channels

Integration and
Channel Systems
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Web Portal Anatomy
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ECM General Practices

1. Capture

2. Store &
access
control

3. Version

4. Search

5. Record
Archive

6. Business
Process

Integration

7. Distribute

8. External
Integration
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Lang Support, Multi-Protocol, Versioning, Rendition, Workflow & Integration, Notification

Common Platform

The ECM Solution Architecture

DMS CMS WCM RM IRM

Access Control and SSO

Repository

Authors Editors Contributors Viewer

HCM

ERP

CRM

CMS
(Others)
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ECM Best Practices

#1. Document Scan and Search Solution

Best Practices
1. Identify User Access Controls/Roles (Editors, Contributors, Viewers)
2. Language support both keywords and full text
3. Scan feeder, OCR and automatic document classification
4. Content transformation to Web Documents (PDF, HTML and JPG)
5. Content versioning with change alert/notification, Usage tracking
6. 2-8 months project implementation timeframe

1. Capture

2.  Store  &
access
control

3. Search

4. Vers ion

5. Record
Archive

6. Business
Process

Integratio
n

7.
D istribute

8.
External

Integratio
n

1. Authors 2. Editors 3. Contributors 4. Viewer

DMS CMS WCM

- Scan. OCR, Barcode
- Upload

- Review, Approve
- Index
- ACL

- Edit & Version
- Contribute

- Web Viewer
- Desktop Viewer
- Search & Notification
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ECM Best Practices

#2. ECM and Business Process Integration

Best Practices
1. HCM, ERP, CRM Integration solution
2. Standard BPEL with calendar aware approval process
3. ECM Single Sign On and Portlet Solution
4. Record and Retention management with Content server Adapters
5. Content versioning with change alert/notification
6. 4-8 months project implementation timeframe

1. Authors 2. Editors 3. Contributors 4. Viewer

DMS CMS WCM

- Scan. OCR, Barcode
- Upload

- Review, Approve
- Index
- ACL

- Edit & Version
- Contribute

- Web Viewer
- Desktop Viewer
- Search & Notification

1. Capture

2.
Stor
e &
access
control

3.
Sear

ch

4. Vers ion

5. Record
Archive

6.  Business
Process

Integration

7.
D istribute
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Integration
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ECM Best Practices

#3. Secured Content Distribution

Best Practices
1. Information Rights Management
2. Web Content Management
3. Standard BPEL with security integration solution if needed
4. Content versioning with change alert/notification
5. 3-4 months project implementation timeframe

1. Authors 2. Editors

DMS, CMS

- Scan. OCR, Barcode
- Upload

- Review, Approve
- Index
- ACL and Usage Policy

IRM

1.
Captur

e

2.
Stor
e &

access control

3.
Sear

ch

4.
Versio

n

5.
Recor

d
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6.
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s
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ation

7. D istribute

8. External
Integration

3. External Viewers

- Authenticate
- View Secured Content
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Technology Standard and Key Consideration
Monitoring and Management

• Simplistic as possible
• Segregation of Monitoring and Management
• JMX; Java Management Extension
• SNMP support
• Text, Graphical with actionable support
• Information Correlation support

Customer Data Product Data Payment Data Accounting Org. H ierarchy

Enterprise Information Management

Data Centric
Process Centric

User Centric
Enterprise Infrastructure

System
Monitoring

and
Management

Security/
Auditing

and
Identity

ManagementH/W, Storage, OS, Database, AppServer Platform
Decision Centric

Insight
and

Monitoring

Sales and
Marketing

Regulatory
Compliance

Corporate
Admin.

Core Systems

Access Channels

Integration and
Channel Systems
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Monitoring and Management Technology

Various Technologies in open communication protocol
and standard operation procedure
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Technology Standard and Key Consideration
Security Auditing and Identity Management

• Access Control and Authorization Server
• Encryption Mechanism
• Key Management Support
• Non-Repudiation Support
• Enterprise Roles Management
• User Roles an Accounts Provisioning
• SAML for IdM Federation

Customer Data Product Data Payment Data Accounting Org. H ierarchy

Enterprise Information Management

Data Centric
Process Centric

User Centric
Enterprise Infrastructure

System
Monitoring

and
Management

Security/
Auditing

and
Identity

ManagementH/W, Storage, OS, Database, AppServer Platform
Decision Centric

Insight
and

Monitoring

Sales and
Marketing

Regulatory
Compliance

Corporate
Admin.

Core Systems

Access Channels

Integration and
Channel Systems
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IT Security Overview



Danairat T.

IT Security Overview

http://www.esecurityto.com
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IdM and SSO Best Practices

1. HR Sync

2. Provisioning

3. SSO

4. Request access
to new

Application

5. Password
Reset

6. Position change
in HR System

7. Auditing and
Reporting

8. Reconciliation



Danairat T.

1. HR Sync

HR
- IdM Adapter or log db

for new or updated records

None Full-Time
Employee

IdM

6, 12 hr/sync

- Schedule retrieve new/updated records
- Create/Update IdM Users
- Create Application Roles
- E-mail Alert for Approval if required

Load  or Enter in IdM

Approver

IdM Admin
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2. Provisioning

282

IdM

- Create/update user account,
password and application role

- Align with App user id scheme
- Align with App password policy

AD (sso db)

E-mail

Apps

Apps

Provisioning

- Open standard integration
- Encrypted solution
- Standard IdM Connectors
- Centralized Roles Management

if required

Provisioning

Provisioning

Provisioning
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3. SSO

283

- Around12 mb size of sso client for non web application
- Encrypted wallet with proven in 15 million deployment users
- Disconnected support with encrypted mechanism
- Re-login support for very secured application

AD (sso db)

E-mail

Apps

Apps

Auto logon

Auto logon

Auto logon

Auto logon

SSO
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IdM

4. Request access to new Application

284

- The “Service Request Form” can be in Thai and do both create/update
account and application role

- Organization chart aware application or parameterized approver
- Requester can be manager or co-officer
- Standard SOA process management tool

Service Request
Application

App X
Provisioning

Provisioning
AD (sso db)

Requester

Notification &
Approval

Approver
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IdM

5. Password Reset

285

- Users can be able to reset applications password via IdM
“Service Request Application”

- Required end-user training to familiar with ““Service Request Application”
- If any pop up in application for expired pwd the SSO will detect the screen and

facilitate password change

Provisioning

Service Request
Application

Provisioning
AD (sso db)

User

Apps
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6. Position change in HR System

HR

IdM

6, 12 hr/sync

- IdM Adapter or log db
for updated records

- Schedule retrieve updated records
- Update IdM Users
- Create/Update Application Roles
- E-mail Alert for Approval if required

Approver

IdM Admin
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7. Auditing and Reporting

IdM

- Real-time Capture when change in account, role, application
- Usage Reporting from SSO eg. Success and Fail logon
- SNMP or window event support

Who has this role?How many roles in Mr.A? How many users in App? Success and Fail Logon
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8. Reconciliation

288

IdM

- Reconcile user id from systems
- Standard IdM connectors

AD

E-mail

Apps

Apps

Reconciliation

- Open standard reconciliation
- Encrypted solution
- Approval support

Reconciliation

Reconciliation

Reconciliation
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Current Technology Architecture
• เพิѷมบรกิารใหม่ๆ ยาก
• ตอ้งใชตุ้น้ทนุสูงในการขยายระบบ
• ใชเ้วลามากในการแกปั้ญหา
• เกดิความเสีѷยงสงูต่อการดําเนนิธุรกจิ

IT Architecture Improvement
Current and Target State
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App
1

App
2

Ap
p3

App
4

App
5

Access Layer

Application Layer

DB Platform Layer

ws/portlets

App
3

Digital PlatformDigital Platform

Customers Operation Staffs Executives Business Partners

ws/portlets ws/portlets ws/portlets ws/portlets

Unified Access and Control PlatformUnified Access and Control Platform

Current Technology Architecture
• เพิѷมบรกิารใหม่ๆ ยาก
• ตอ้งใชตุ้น้ทนุสูงในการขยายระบบ
• ใชเ้วลามากในการแกปั้ญหา
• เกดิความเสีѷยงสงูต่อการดําเนนิธุรกจิ

Target Technology Architecture
• สรา้ง common platform
• เพิѷมความยดืหยุน่ใหกั้บเงืѷอนไขบรกิาร

ใหม่
• สามารถผลดิ application ไดเ้ร็วขึѸน
• ลดความเสีѷยงตอ่การดําเนนิการ

Technology Architecture Improvement
Current and Target State
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Technology Architecture Maturity Level
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Technology Architecture Maturity Level

COBIT Framework

0 Non-existent when
Managing the technology infrastructure is not recognized as a sufficiently important topic to be addressed.
1 Initial/Ad Hoc when
There are changes made to infrastructure for every new application, without any overall plan. Although
there is an awareness that the IT infrastructure is important, there is no consistent overall approach.
Maintenance activity reacts to short-term needs. The production environment is the test environment.
2 Repeatable but Intuitive when
There is a consistency amongst tactical approaches when acquiring and maintaining the IT infrastructure.
Acquisition and maintenance of IT infrastructure are not based on any defined strategy and do not consider
the needs of the business applications that must be supported. There is an understanding that the IT
infrastructure is important, supported by some formal practices. Some maintenance is scheduled, but it is
not fully scheduled and co-ordinated. For some environments, a separate test environment exists.
3 Defined when
A clear, defined and generally understood process exists for acquiring and maintaining IT infrastructure. The
process supports the needs of critical business applications and is aligned to IT and business strategy, but it
is not consistently applied. Maintenance is planned, scheduled and co-ordinated. There are separate
environments for test and production.
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Technology Architecture Maturity Level

COBIT Framework

4 Managed and Measurable when
The acquisition and maintenance process for technology infrastructure has developed to the point where it
works well for most situations, is followed consistently and is focused on reusability. The IT infrastructure
adequately supports the business applications. The process is well organized and proactive. The cost and lead
time to achieve the expected level of scalability, flexibility and integration are partially optimized.
5 Optimized when
The acquisition and maintenance process for technology infrastructure is proactive and closely aligned with
critical business applications and the technology architecture. Good practices regarding technology solutions
are followed, and the organization is aware of the latest platform developments and management tools. Costs
are reduced by rationalizing, standardizing, optimizing infrastructure components and by using automation. A
high level of technical awareness can identify optimum ways to proactively improve performance, including
consideration of outsourcing options. The IT infrastructure is seen as the key enabler to leveraging the use of IT.
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Enterprise Architecture
Governance
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Why do we need Governance in EA?

• To enable Business/IT alignment via architecture development

• To  guide compliance with the organization’s EA Architecture Vision,
Strategic Roadmap, Architecture Principles and Standards

• To promote usage of a common architecture framework, process,
models, tools & best practices

• To facilitate collaboration and reuse across Architecture initiatives

• To monitor & measure the success of EA Initiatives
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Governance Environment (TOGAF)

Source: TOGAF
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EA Governance Addresses 3 Questions

1. What decisions need to be made?
– Decisions about major IT domains

2. Who should make those decisions?
– Rights are exercised in different governance styles

3. How will these decisions be made and
measured?
– Multiple mechanisms make governance work
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1. What decisions need to be made?

Related Term IT Domain Governance Decision Description Origin
Business Capabilities
& Solutions

Business
Application Needs

Business applications to be acquired or built Earl 1993

Architecture Principles IT Principles High level statements about how IT is used in the
business

Davenport,
Hammer &
Metsisto 1989
Broadbent & Weill
1997

Investment via
Business Case

IT Investment and
Prioritization

Decisions about how much and where to invest in
IT including project approvals and justification
techniques

Devaraj & Kohli
2002
Ross &Beath
2002

Architecture Vision &
Strategic Roadmap

IT Architecture An integrated set of technical choices to guide the
organization in satisfying business needs. The
architecture is a set of policies and rules that
govern the use of IT and plot a migration path to
the way business will be done (includes data,
technology, and applications)

Keen 1989
Weill, Subramani
&
Broadbent 2002

IT Strategy IT Infrastructure
Strategies

Strategies for the base foundation of budgeted-for
IT capability (both technical and human), shared
throughout the firm as reliable services, and
centrally coordinated (e.g., network, help desk,
shared data)

Keen 1995
Ross 2003

The Key IT Domains and Decisions for EA Governance

© 2003  MIT Sloan Center for Information Systems Research (CISR).
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2. Who should make those decisions?

Style Who makes the decisions?
Business
Monarchy

C-level executives, as a group or individuals,
including the CIO (but not acting independently)

x

IT
Monarchy

Individuals or groups of IT executives x

Feudal Business unit leaders or their delegates x

Federal C-level executives and at least one other business
group  (e.g., CxO or BU leaders)

x x x

Duopoly IT executives and at least one other business group
(e.g., CxO or BU leaders)

x x x

Anarchy Each individual business process owner or end user

C
xO

Le
ve

l
Ex

ec
s

C
or

p.
IT

an
d/

or
B

U
IT

B
U

Le
ad

er
s

an
d/

or
B

us
.

Pr
oc

.O
w

ne
rs

Decisions are exercised in six governance styles

© 2003  MIT Sloan Center for Information Systems Research (CISR).

C
entralized

M
ore

Less
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3. How will these decisions be made and measured?

Governance Mechanisms Objective
Executive committee Take a holistic view
IT council of business, IT executives Focus on driving value
IT leadership committee Coordinate across the enterprise
Architecture committee Identify strategic technologies
Business / IT relationship managers Ensure feedback, good iteration
Process teams with IT members Take a process view
Service-level agreements Specify, measure IT services
Chargeback arrangements Shape behavior, recoup costs

Many mechanisms make governance work

Adapted from Weill and Woodham, 2002; M. Broadbent & P. Weill , Leading Governance, Business and IT Processes, ITEP Findings, 1998
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Responsible, Accountable, Consulted, Informed Matrix

Purpose The RACI matrix is used define roles and responsibilities. In general,
you match up roles and responsibilities with processes.

How to Use
the Artifact

• The RACI matrix is a useful tool when rolling out a new change
management program, or just uncovering the processes that
make your organization function and identifying the participation
in those processes

• The RACI matrix uses the following notation:
• Responsible (R): owns the project/problem
• Accountable (A): to whom “R” is accountable who must sign

off (approve) on the work before it is effective.
• Consulted (C): has information and/or capability necessary

to complete the work.
• Informed (I): must be notified of the results but need not be

consulted.
Audience • Executive Stakeholders

• Line of Business Executives
• IT Executives
• IT Leads
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EA Governance RACI Matrix

302

Architecture Implementation Governance
Steering

Committee PMO EA Board
Project
Teams

Provide Communication & Awareness
and of standards & assets I C A & R C

Conduct Coherence & Compliance
Reviews I C A & R I

Provide cross-project
Communication and Guidance I A R I

Escalation Resolution A & R C C I

Allowance for Deviation and
Dispensation I A R I

Define Degree of EA team
engagement I R A C

Identify Resource Capability &
Capacity I A & R C C

Update Architecture Repository &
Capture change requests I C A R

Artifact Example

Responsible, Accountable, Consulted, Informed
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Enterprise Architecture Governance Process

Business
Architecture

Information
System

Architecture
Technology
Architecture

EA Roadmap and
Project Portfolio

Management

IT Development,
Operation &

Change Mgmt.

Business Goals
Planning

(Business and
EA)

Create Business
Initiatives

(Business and
EA)

Create Business
Process

(Business and
EA)

Create Application
Architecture

(Business, Dev
Team and EA)

Create Data
Architecture
(Business,

Information Mgmt.
Team and EA)

Define Development
Technology (Dev

Team and EA)

Define Monitoring and
Management
Technology

(Operation Team
and EA)

Define Security
Technology

(Security Team
and EA)

Define Integration
Technology

(Integration Team
and EA)

Create EA Roadmap
(EA)

Define Projects and
Business Cases
(Planning Team

and EA)

Create IT Solution
Architecture (Dev

Team and EA)

IT Solution Building
(Dev Team)

IT Solution Deployment
and Operation Change

Control
(Operation Team and

EA)

Define IT Operation
Maintenance

(Operation Team)

Red Color is EA main involve process
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Business Goals Planning and Business Initiatives

Activities and
Deliverables

Business
Executives

Business
Process/De
velopment

Owner

CIO Enterprise
Architect

IT Audit and
Control

Head of IT
Developmen

t

Head of IT
Operation

Create Business Goals A/R R C I I I I

Business Operation
Model/ Business and IT

Capability

A/R R C C C I I

Business Objectives
A/R R C I I I I

Create Business
Initiatives

C A/R C C C I I

Responsible, Accountable, Consulted, Informed
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Create Business Processes

Activities and
Deliverables

Business
Executives

Business
Process/

Developme
nt Owner

CIO Enterprise
Architect

IT Audit and
Control

Head of IT
Development

Head of IT
Operation

Develop Baseline
Business Process

Description

C A/R C I I I I

Develop Target
Business Process

Description

C A/R C I I I I

Perform Gap Analysis
C A/R C I I I I

Provide requirements
to the Data,

Application, and
Technology

Architectures

C A/R C C C I I

Finalize the Business
Process

C A/R C I I I I

Responsible, Accountable, Consulted, Informed
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Create Application Architecture

Activities and
Deliverables

Business
Executives

Business
Process/De
velopment

Owner

CIO Enterprise
Architect

IT Audit and
Control

Head of IT
Developmen

t

Head of IT
Operation

Application Architecture
Strategy (Consolidate, Plug

and Play Strategy)

I R C C C A/R C

Create Application
Portfolio Baseline

(Application Landscape)

I R C C R A/R R

Business Processes and
Application

Dependencies

I A/R I I I R I

Relationship to Application
Capability Increments

Transitioning

I R C C C A/R C

Responsible, Accountable, Consulted, Informed
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Create Data Architecture

Activities and
Deliverables

Business
Executives

Business
Process/De
velopment

Owner

CIO Enterprise
Architect

IT Audit and
Control

Head of IT
Developmen

t

Head of IT
Operation

Data Architecture Strategy
(Consolidate, Information as

a Service)

A R C C C R C

Create Enterprise Data
Platform (Data Landscape)

A R C C C R R

Application and Data
Dependencies

I R I I I A/R
(IT Data Management

Team)

C

Relationship to Data
Capability Increments

Transitioning

I R C C C A/R
(IT Data Management

Team)

C

Responsible, Accountable, Consulted, Informed
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Define Development Technology

Activities and
Deliverables

Business
Executives

Business
Process/De
velopment

Owner

CIO Enterprise
Architect

IT Audit and
Control

Head of IT
Developmen

t

Head of IT
Operation

Create Standard
Development Technology

(Open, Unify Tool Set)

I I C C C A/R R

Create Standard User
Interaction Development

Technology

I I C C C A/R R

Create Standard Business
Process Management

Development Technology

I I C C C A/R R

Create Standard Application
Server and Database

Technology

I I C C C A/R R

Responsible, Accountable, Consulted, Informed
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Define Monitoring and Management Technology

Activities and
Deliverables

Business
Executives

Business
Process/De
velopment

Owner

CIO Enterprise
Architect

IT Audit and
Control

Head of IT
Developmen

t

Head of IT
Operation

Create Standard Monitoring
and Management

Technology

I I C C C R A/R

Create Standard Network/
Operating System

Monitoring and
Management Technology

I I C C C R A/R

Create Standard Database
and Application Server

Monitoring and
Management Technology

I I C C C R A/R

Create Standard
Application Monitoring

and Management
Technology

I I C C C R A/R

Responsible, Accountable, Consulted, Informed
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Define Security Technology

Activities and
Deliverables

Business
Executives

Business
Process/De
velopment

Owner

CIO Enterprise
Architect

IT Audit and
Control

Head of IT
Developmen

t

Head of IT
Operation

Create Standard Security
Technology

I I C C C R A/R

Create Standard Network/
Operating System Security

Technology

I I C C C R A/R

Create Standard Database
and Application Server

Security Technology

I I C C C R A/R

Create Standard
Application Security

Technology

I I C C C R A/R

Responsible, Accountable, Consulted, Informed
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Define Integration Technology

Activities and
Deliverables

Business
Executives

Business
Process/De
velopment

Owner

CIO Enterprise
Architect

IT Audit and
Control

Head of IT
Developmen

t

Head of IT
Operation

Create Standard Integration
Technology

I I C C C R A/R

Create Standard Business
Transaction Integration

Technology

I I C C C R A/R

Create Standard Batch
Integration Technology

I I C C C R A/R

Create Standard External
Integration Technology

I I C C C R A/R

Responsible, Accountable, Consulted, Informed
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Create EA Roadmap

Activities and
Deliverables

Business
Executives

Business
Process/De
velopment

Owner

CIO Enterprise
Architect

IT Audit and
Control

Head of IT
Developmen

t

Head of IT
Operation

Business and IT
Dependencies

I I C A/R C R R

Relationship to
capability increments

transitioning

C I C A/R C C C

Relationship to
opportunity

C I C A/R C C C

Responsible, Accountable, Consulted, Informed
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Define Projects and Create Business Cases

Activities and
Deliverables

Business
Executives

Business
Process/De
velopment

Owner

CIO Enterprise
Architect

IT Audit and
Control

Head of IT
Developmen

t

Head of IT
Operation

Identify IT Projects I C A C R R R

Provide Business Cases
and Business Value

I C A C R R R

Provide Business  Value
Measurements

C A/R C C C I I

Identify Risks and Issue
C A/R C R R I I

Provide Migration
Strategy

C A/R C C C C R

Responsible, Accountable, Consulted, Informed
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Create IT Solution Architecture (ABB, SBB)

Activities and
Deliverables

Business
Executives

Business
Process/De
velopment

Owner

CIO Enterprise
Architect

IT Audit and
Control

Head of IT
Developmen

t

Head of IT
Operation

Architecture Building Block
(ABB)

I I C A/R I I I

Solution Building Block
(SBB)

I I C C R A/R R

Monitoring and
Management Architecture

I I C C C C A/R

Security Architecture
I C C C A/R R R

Responsible, Accountable, Consulted, Informed
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IT Solution Deployment and Operational Change Control

Activities and
Deliverables

Business
Executives

Business
Process/De
velopment

Owner

CIO Enterprise
Architect

IT Audit and
Control

Head of IT
Developmen

t

Head of IT
Operation

Develop Solution Change
Deployment Description

and Instruction

I I I I C A/R R

Review and Approve The
Changed Solution for Data

Center

I I A R R C C

Perform Solution
Deployment to Data

Center

I I I I C R A/R

Rollback Solution
Deployment from Data

Center

I I I I C R A/R

Responsible, Accountable, Consulted, Informed
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Creating Business Case



Danairat T.

Business Case Overview
• Definition: A Business Case is used to justify a business decision and the

related investment of funds.
• Characteristics:

– A strong business case is aligned with the Client’s
strategic priorities.

– Successful business cases are a process of
developing consensus across stakeholders.

– A business case is about getting to “yes” -- it
answers the question, “Why” and “Why Now”.

– A clear financial analysis of the investments,
benefits and payback period is the most tangible
and credible foundation for a  business case.

The Value Proposition is explained using the Business Case
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Key Elements of a Business Case

• Business Challenge: A clear and well
defined business problem provides the
foundation of a business case

• Current State Constraints: Defines what is
lacking in their current environment and
the impact of a  “business as usual”
approach

• Future State Capabilities: Defines the
Oracle solution to create a vision for the
future state;  defines the value of
leveraging Oracle technology

• Impacts: Identifies and quantify the
tangible and intangible benefits associated
with the future state, ideally linked to
unique Oracle enablers

• Time: Implementation approach and
benefits over time;  it is import that the
customer understand how they will realize
the projected benefits

1. Executive Summary
• Key Business and IT Issues

2. Current Business State
3. Proposed Course of Action
4. Options Evaluation

• Tactical
• Strategic
• Status-quo (“do nothing”)

5. Financial Analysis
6. Management Practices

• Project Management
• Risk Mitigation
• Governance

7. Appendices

"Show me how this dream will become reality and give me the confidence to
invest."



Danairat T.

• Shortened project
deployment schedules

• Reduced testing
cycles, reduced error
rates

• Improved service level
performance

• Increased DBA
productivity for
operational tasks

• Lower server HW and
support costs

• Reduced cost for
interface development

• Reduced help desk
costs

• Increase
organizational
flexibility

• Reduced
security risks

• Consistent DBA
administration
performance

• Mobilized
organization

• Increased
accountability

• Defined roles &
responsibilities

$
Financial
Impacts

Non Quantified

Quantified
Tangible Intangible

Benefit Classification
Ongoing development during Current State, Future State and Roadmap Phases
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Risk Analysis / Risk Mitigation Overview
Risk Analysis: is the planning process

where you identify the types, probability
and severity of the risks that might
happen on a project

Risk Mitigation: is the plan for what to do
about the risks identified by Risk
Analysis. This can include a
combination of plans for:

• Risk avoidance: minimize the potential
for those risks to materialize

• Mitigation: of the consequences:
minimize the severity of risks if they do
occur

• Risk acceptance: be ready to deal with
risks when they occur

• Risk transfer: let someone else bear the
risk for you, someone who can handle it
better
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Risk Mitigation Template

Risk Category Risk Description

Probability
of
Occurrence

Potential
Business
Impact

Recommended
Risk Mitigation Actions

Operational Service Disruption Low High Ensure proper planning for application
migration – schedule off hours

Slow Performance of new
applications

Low High Ensure that target application goes
through full load/performance testing prior
to implementation

Financial Loss of revenue due to new
application complexity

Med High Ensure Proper training on new application
to all end-users

Increased SW maintenance costs High Low Ensure that retired application support
contracts are not renewed

Compliance /
Legal

Security for new application Low Med Ensure that security performs a full audit
of new system prior to implementation

PII data being migrated to new
system

High Low Ensure that new system meets PII
compliance requirements

Strategic Loss of business functionally Med Med Ensure that end to end process testing is
completed prior to implementation

Assess and Recommend Risk Management
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Key EA Deliverable Documents
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Digital Transformation Reference Model

Digital Initiatives

Digital Platform

Business Services &
Business Objectives

New
Services

Optimized
Services

Retired
Services

CEO

CFOCOOCMO

Big Data Digital
Security

“Innovation”
“Efficiency”

“Sustainability”

Cloud

Data Monetization

New  Customers, Channels

IoT, Smart Devices

Business Process
Optimization/Outsourcing

Smart Workforce

Enterprise
Metamorphosis

Digital Organization

Business Process as a Service
More ControlMore Flexible

Vision,
Mission

Statements
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The Enterprise Reference Model

Customer Data Product Data Payment Data Accounting Org. Hierarchy
Enterprise Information Management

Data Centric
Process Centric

User Centric
Enterprise Infrastructure

System
Monitoring

and
Management

Security/
Auditing

and
Identity

Management
H/W, Storage, OS, Database, AppServer Platform

Decision Centric

Insight
and

Monitoring

-Benchmarking
-Performance
Ranking

Sales and
Marketing

Or
Citizen

Relationship
Management

- Innovation
-Sales
-Trading

Regulatory
Compliance

- Audit
- ISO
- Law
- Policy

Corporate
Admin.

- HR
- Procurement
- Accounting
- Finance
- Facility
- Organization

Development

Core Services
- The Service Systems to deliver

core business values

Access Channels
- Kiosk, Web, Tablet, Mobile, Social Network, etc.

Integration and
Channel Systems

- Gateway System, Proxy Service, Clearing House
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Business Service Analysis Worksheet

Service Name: Key Objectives:

Service Owner:

Version: Date/Time:

Business Check Points, Information

Key Business Issues: Key Technology Issues:

1. ___________, __________
2. ___________, __________
3. ___________, __________
4. ___________, __________
5. ___________, __________

1. ___________
2. ___________
3. ___________
4. ___________

Business
Function1

Business
Function2

Business
Function3

F1_P01 F1_P02 F1_P03

F2_P01 F2_P02 F2_P03

F3_P01 F3_P02

1

2

3

4

5
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Enterprise Repository
Owner: Business Units
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Owner: Technology Unit

Owner: Business Unit with supported by Technology Unit

Enterprise Repository
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Enterprise Repository
Owner: Technology Units

• #
• Applications / Touch Points / Database / Data

Store Name
• Total Connections
• Concurrent Connections
• Required Response Time (sec.)
• Actual Response Time (sec.)
• Development Software Languages /

Framework (for App)
• Package / In-House (for App)

• Private / Public / Hybrid Cloud
• OS / Platform (Windows, Linux, Docker, etc.)
• Monitoring Tool Name
• Sign On / Security System Name
• % growth / year
• Initial Cost(Baht)
• M.A. Cost /year (Baht)
• Remarks



Danairat T.

Group Workshop - Enterprise Reference Model
The Future State

Enterprise Reference Model

Team Name: xxx
1. Name, Company, E-mail
2. Name, Company, E-mail

3. Name, Company, E-mail
4. Name, Company, E-mail

15 mins.
presentation

New
Changed
Retired
Unchanged

บริการ

ผลการ

ดาํเนินงาน
บริการ

งาน

ส่งเสริม

บริการ

งาน

คุณภาพ

และ

กฎระเบียบ

บริการ

งาน

สนับสนุน

บริการหลกั

เทคโนโลยี

ติดตาม

สถานะ

ระบบรักษา

ความปลอดภยั

โครงสร้างสถาปัตยกรรมดา้นเทคโนโลยี

ข้อมูลหลกั
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Enterprise Strategic Roadmap

Business
Architecture

Business
Objectives

Maximize ROI of local
business initiatives

Optimize IT efficiency
and lower IT costs

Standardize cost,
quality & consistency
of business ops.
Leverage knowledge
across BUs

Increase speed to
market and strategic
agility

Bus Op Model Diversified Coordinated Replicated Unified

Business / IT
Strategy

Maximize local
business unit agility
by maintaining full
autonomy

Share IT
infrastructure across
business units for IT
efficiency

Share core processes
and/or data for
business operational
efficiency

Provide plug-and-play
business process
modules for strategic
agility across
enterprise

EA Maturity Business Silos Standardized
Technology

Optimized Core Business Modularity

Application
Architecture

Architecture
Strategy

Customize & optimize
local apps for BU needs

Provide shared
infrastructure services
via apps rationalization

Rationalize, standardize
and optimize core
business processes.
Deploy enterprise apps.

Create/deploy/reuse
plug-and-play business
process components

Information
Architecture

Architecture
Strategy

Maintain data for BU
needs

Rationalize data used
by shared services

Standardize data assets
and interchanges.
Integrate and share info
across BUs and COIs

Provide real time BI and
implement predictive
models

Technology
Architecture

Architecture
Strategy

Optimize platform for
individual applications &
data access via tuning
configurations

Standardize tech;
provide shared
infrastructure platform

Optimize platform for
shared core business
apps/processes & data
via virtualization

Fully leverage a service-
oriented architecture

Current State Transition 1 Transition 2 Future State
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Initiatives Projects 2016 2017 2018 2019
H1 H2 H1 H2 H1 H2 H1 H2

Executive
Intelligence  and
external integration

Data Interoperability

Information Service for
Business Partner

Dev Stabilization DevOps Standards

Business Process
Optimization
&
Application
Consolidation

Identify Processes and PMO

Core Processes
Optimization

Applications Consolidation

Open Data for PPP

Business Intelligence

Digital Platform Cloud, Big Data Platform

Governance Framework

IoT and Social Integration

Network and Office
Automation

Digital Transformation Master Plan
(DX Master Plan)

Standardization &
Optimization Growth
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Governance Guideline

Governance Mechanisms Objective
Executive committee Take a holistic view
IT council of business, IT executives Focus on driving value
IT leadership committee Coordinate across the enterprise
Architecture committee Identify strategic technologies
Business / IT relationship managers Ensure feedback, good iteration
Process teams with IT members Take a process view
Service-level agreements Specify, measure IT services
Chargeback arrangements Shape behavior, recoup costs

Many mechanisms make governance work

Adapted from Weill and Woodham, 2002; M. Broadbent & P. Weill , Leading Governance, Business and IT Processes, ITEP Findings, 1998
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Key Elements of a Business Case

• Business Challenge: A clear and well
defined business problem provides the
foundation of a business case

• Current State Constraints: Defines what is
lacking in their current environment and
the impact of a  “business as usual”
approach

• Future State Capabilities: Defines the
Oracle solution to create a vision for the
future state;  defines the value of
leveraging Oracle technology

• Impacts: Identifies and quantify the
tangible and intangible benefits associated
with the future state, ideally linked to
unique Oracle enablers

• Time: Implementation approach and
benefits over time;  it is import that the
customer understand how they will realize
the projected benefits

1. Executive Summary
• Key Business and IT Issues

2. Current Business State
3. Proposed Course of Action
4. Options Evaluation

• Tactical
• Strategic
• Status-quo (“do nothing”)

5. Financial Analysis
6. Management Practices

• Project Management
• Risk Mitigation
• Governance

7. Appendices

"Show me how this dream will become reality and give me the
confidence to invest."
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Part 3
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Business Intelligence and Business
Analytics

อ.ดนยัรฐั ธนบดธีรรมจาร ี
Line ID: Danairat

FB: Danairat Thanabodithammachari
+668-1559-1446

• Understand Enterprise Analytics Needed
• Traditional Business Intelligence
• Big Data for Business Analytics
• Group Activities
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Agenda
• What is Business Intelligence (BI)?
• What is Business Analytics (BA)?
• Business Analytics and Business Intelligence
• Choosing between BI and BA
• Choose the Right Presentation Chart Types
• Understand Enterprise Analytics Needed

1. (Re)Identifying your vision and missions
2. Identifying Business Services and Objectives
3. Identifying BI for Management Level

• Top Business Questions from CMO
• Top Business Questions from COO
• Top Business Questions from CFO
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Agenda

4. Identifying Operational BI
5. Identifying BI and BA Platform

• Traditional DW and BI Platform
• Big Data for Business Analytics Platform
§ Big Data People and Team Structure
§ Big Data Project Life Cycle

• Business Analytics vs. Business Intelligence Activities
Worksheet

• Summary
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What is Business Intelligence (BI)?

Business intelligence systems are used to maintain, optimize and streamline
current operations. BI improves and maintains operational efficiency and helps
businesses increase organizational productivity. Business intelligence software
confers many benefits, notably powerful reporting and data analysis
capabilities. Using BI’s rich visualization mechanisms, managers are able to
generate intuitive, readable reports that contain relevant, actionable data.

Popular business intelligence solutions include; SAP BusinessObjects, QlikView, IBM Cognos, Microstrategy, etc.

https://selecthub.com/business-intelligence/business-intelligence-vs-business-analytics/
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What is Business Analytics (BA)?

Like business intelligence, BA collects and analyzes data, employs predictive
analytics and generates richly visualized reports, helping identify and address an
organization’s weak points. That’s where similarities end. Business analytics
software is used to explore and analyze historical and current data. It utilizes
statistical analysis, data mining and quantitative analysis to identify past business
trends.

Popular business analytics solutions include; SAP Business Analytics Suite, Pentaho BA, Birst BI and Tableau BIg Data Analytics.

https://selecthub.com/business-intelligence/business-intelligence-vs-business-analytics/
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Business Analytics and Business Intelligence

Digital Initiatives

Digital Platform

Business Services &
Business Objectives

New
Services

Optimized
Services

Retired
Services

CEO

CFOCOOCMO

Big Data Digital
Security

“Innovation”
“Efficiency”

“Sustainability”

Cloud

Data Monetization

New  Customers, Channels

IoT, Smart Devices

Business Process
Optimization/Outsourcing

Smart Workforce

Enterprise
Metamorphosis

Digital Organization

Business Process as a Service
More ControlMore Flexible

Vision,
Mission

StatementsBusiness
Analytics

BI

• What will happen?
• What if and Why did it happen?
• Predictive Modeling
• Simulation/Optimization
• Advanced Statistic Models
• Data Mining (Text, Multimedia)
• Data Science

• Who did that task?
• What happened?
• Dashboards, Alerts
• Scorecards Monitoring
• Slice & Dice, Drilling
• Reports

• DWH
• Data Lake

Danairat T.
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Choosing between Business Intelligence (BI)
and Business Analytics (BA)

While superficially similar, the difference between business intelligence vs business
analytics is clear:
- BI uses past and current data to optimize the present for current success.
- BA uses the past and analyzes the present to prepare businesses for the future.

Choosing the solution for your business depends on your aims.
- If you are satisfied with your business model as a whole and mainly wish to improve

operations, increase efficiency and meet organizational goals, business intelligence
may be an optimal solution.

- If you intend to change your business model and need to know where to start,
business analytics might be the best option.

https://selecthub.com/business-intelligence/business-intelligence-vs-business-analytics/
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Choosing between Business Intelligence (BI)
and Business Analytics (BA)

Business Intelligence (BI)
BI has the added advantages of targeting a business’s weak areas and providing
actionable solutions to those problems. Business Intelligence software is an excellent
solution for managers who want to improve decision making and understand their
organization’s productivity, work processes and employees. And, with that
understanding, improve their business from the ground up.

Business Analytics (BA)
If your organization is a new entity, or in the midst of significant changes, business
analytics software is a serious contender. BA uses historical data, current information,
and projected trends to ensure your business makes the right changes. Business
analytics is the solution if you want to analyze your company, your market, and your
industry with the dual goals of optimizing current performance and predicting
business trends to help you remain competitive in the future.

Most businesses want a combination of current success and future preparation. Alone or together, business analytics and
business intelligence can help you take your business where you want it to go.

https://selecthub.com/business-intelligence/business-intelligence-vs-business-analytics/
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Choose the Right Presentation Chart Types

http://img.labnol.org/di/data-chart-type.png
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Understand Enterprise Analytics
Needed Using Digital Transformation

Reference Model
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Digital Transformation Reference Model

“Innovation”
“Efficiency”

“Sustainability”

Vision,
Mission

Statements

Big Data Digital
SecurityCloud

Key Technologies for Digital Transformation
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Digital Transformation Reference Model

“Innovation”
“Efficiency”

“Sustainability”

Vision,
Mission

Statements

An
al

yt
ic

s
In
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at

iv
es

?

Big Data Digital
SecurityCloud
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Digital Platform

Business Services &
Business Objectives

New
Services

Optimized
Services

Retired
Services

Big Data Digital
Security

“Innovation”
“Efficiency”

“Sustainability”

Cloud

Vision,
Mission

Statements

1. (Re)Identifying your vision and missions
Strategic and Top Decision Making:-
- Political and Policy Reports
- Economic Reports
- Customer Analytic Trends
- Technology Trends
- Economic Value
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Digital Platform

Business Services &
Business Objectives

New
Services

Optimized
Services

Retired
Services

Big Data Digital
Security

“Innovation”
“Efficiency”

“Sustainability”

Cloud

Vision,
Mission

Statements

2. Identifying Business Services and Objectives

Business Services/Objectives:-
- Social Listening Analytics
- Customer Experiences / UX
- Discover Unmanned Customers
- Demographic Analytics
- Voice of Customers
- Objectives/Measurements

Results
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Driving Data to Business Values

Data Inputs:-
• Business Activities
• Conversations
• Web Logs
• Social Media
• Words
• Picture
• Voice
• Videos
• Sensors
• Etc.

Business Values:-
• Pricing analytics
• Text Analytics
• Sentiment Analysis
• Relationship Analysis
• Contextual Analysis
• Face Analysis
• Voice Recognition
• Behavioral Analysis
• Fraud analytics
• Etc.
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3. Identifying BI for Management Level

Digital Platform

Business Services &
Business Objectives

New
Services

Optimized
Services

Retired
Services

CEO

CFOCOOCMO

Big Data Digital
Security

“Innovation”
“Efficiency”

“Sustainability”

Cloud

Digital Organization

Vision,
Mission

StatementsManagement BI:-
• Promotion Impact Report
• Channel Productivity
• Operational Efficiency
• Profit and Loss Report
• Compliance Reports
• Internal Policy Adoption
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Digital Organization

• CEO : combine all successes from all C-Level
• CMO: innovation for new products offering
• COO : operation and automation
• CFO : finance, budgeting, HR, Audit, QA and IT
• Put the right skill on the right role
• Promote paperless policy organization

CEO

CFOCOOCMO
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Top Business Questions from CMO

CMO

Chief Marketing Officer (CMO), Innovation, Sales and Promotion:-
• Which customers should we target?
• What has caused the change in my pipeline?
• Which are my most profitable campaigns/region?
• Did store sales spike when we advertised in the local paper or

launched the campaign?
• What is the most profitable sales channel and how has that

changed over time?
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Top Business Questions from COO

COO

Chief Operation Officer (COO):-
• Lead time and cost of production for each products
• Which order processing processes are most inefficient?
• Which vendors are best at delivering on time and on

budget?–
• How many additional personnel do we need to add per

branch?
• Percent of error or defect trend for each product
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Top Business Questions from CFO

CFO

Chief Financial Officer (CFO):-
• What is the fully loaded cost of new products

deployment?
• What are the current trends in cash flow, accounts

payable and accounts receivable and how do they
compare with plan?

• What is the expected annual profit/loss based on
current marketing and sales forecasts?

• How are forecasts trending against the annual plan?
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Digital Initiatives

Digital Platform

Business Services &
Business Objectives

New
Services

Optimized
Services

Retired
Services

CEO

CFOCOOCMO

Big Data Digital
Security

“Innovation”
“Efficiency”

“Sustainability”

Cloud

Data Monetization

New  Customers, Channels

IoT, Smart Devices

Business Process
Optimization/Outsourcing

Smart Workforce

Enterprise
Metamorphosis

Digital Organization

Business Process as a Service
More ControlMore Flexible

Vision,
Mission

Statements

4. Identifying Operational BI

Operational BI:-
- Task Tracking Status
- Alerts on Progression
- Error correction and

recommendation
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BI and Alerts for Operational Level

• BI and alerts for customers need to be more flexible
• BI and alerts for production operation team need to be more automation
• BI and alerts for back office (HR, payroll, finance) need to be more

auditable

Digital Initiatives

Data Monetization

New  Customers,
Channels

IoT, Smart Devices

Business Process
Optimization/Outsourcing

Smart Workforce

Enterprise
Metamorphosis

Business Process as a Service
More ControlMore Flexible
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Key Questions Type in each level of enterprise

Who

How

What

Why

When

Digital Initiatives

Digital Platform

Business Services &
Business Objectives

New
Services

Optimized
Services

Retired
Services

CEO

CFOCOOCMO

Big Data Digital
Security

“Innovation”
“Efficiency”

“Sustainability”

Cloud

Data Monetization

New  Customers, Channels

IoT, Smart Devices

Business Process
Optimization/Outsourcing

Smart Workforce

Enterprise
Metamorphosis

Digital Organization

Business Process as a Service
More ControlMore Flexible

Vision,
Mission

Statements
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Digital Initiatives

Digital Platform

Business Services &
Business Objectives

New
Services

Optimized
Services

Retired
Services

CEO

CFOCOOCMO

Big Data Digital
Security

“Innovation”
“Efficiency”

“Sustainability”

Cloud

Data Monetization

New  Customers, Channels

IoT, Smart Devices

Business Process
Optimization/Outsourcing

Smart Workforce

Enterprise
Metamorphosis

Digital Organization

Business Process as a Service
More ControlMore Flexible

Vision,
Mission

Statements

5. Identifying BI and BA Platform

BI &
Business
Analytics
Platforms :-
• Traditional BI
• Big Data
• Cloud
• Digital Security
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5.1 Traditional Data Warehouse
and Business Intelligence

Platform
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Traditional Data Warehousing and Business Intelligence

Metadata and Logical Data Model / APIs

Data Sources
Layer

Foundation Layer Access LayerStaging Layer Presentation Layer

Data Marts

Operation Level

Management Level

Executive Level

Data
warehouse

Staging DB/ODS
OLTP

OLAP

Data Mining

ETL ETL

Application 1

Application 2

DB or Files

Data Mart / Cube

DW Tools BI Tools



Danairat T.

Traditional Data Warehousing and Business Intelligence

Metadata and Logical Data Model / APIs

Data Sources
Layer

Foundation
Layer

Access LayerStaging Layer Presentation Layer

Data Marts

Operation Level

Management Level

Executive Level

Data
warehous

e
Staging DB/ODS

OLTP

OLAP

Data
Mining

ETL ETL

Application 1

Application 2

DB or Files

Data Mart / Cube

DW Tools BI Tools

1. Data Source Layer: defining
which data will be loaded into
the system and analyzed.
• Text Files
• OLTP, Databases
• XML
• JSON
• Spreadsheet Files

Source Dara Examples:-
- Retail POS system
- Web Site
- DBMS
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Traditional Data Warehousing and Business Intelligence

Metadata and Logical Data Model / APIs

Data Sources
Layer

Foundation
Layer

Access LayerStaging Layer Presentation Layer

Data Marts

Operation Level

Management Level

Executive Level

Data
warehous

e
Staging DB/ODS

OLTP

OLAP

Data
Mining

ETL ETL

Application 1

Application 2

DB or Files

Data Mart / Cube

DW Tools BI Tools

2. ETL (Extract, Transform, and Load)
and Staging Layer:

• Tools to move data to staging
DB

• Staging DB is a temporary
storage to be loaded to DWH

• Staging DB could be
operational reporting
tool/platform
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Traditional Data Warehousing and Business Intelligence

Metadata and Logical Data Model / APIs

Data Sources
Layer

Foundation
Layer

Access LayerStaging Layer Presentation Layer

Data Marts

Operation Level

Management Level

Executive Level

Data
warehous

e
Staging DB/ODS

OLTP

OLAP

Data
Mining

ETL ETL

Application 1

Application 2

DB or Files

Data Mart / Cube

DW Tools BI Tools

3. Data Warehouse:-
• Used for reporting
• A scalable DB storing historical

enterprise data
• Online Analytical Processing
• Not used for transaction

processing
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Traditional Data Warehousing and Business Intelligence

Metadata and Logical Data Model / APIs

Data Sources
Layer

Foundation
Layer

Access LayerStaging Layer Presentation Layer

Data Marts

Operation Level

Management Level

Executive Level

Data
warehous

e
Staging DB/ODS

OLTP

OLAP

Data
Mining

ETL ETL

Application 1

Application 2

DB or Files

Data Mart / Cube

DW Tools BI Tools

4. Access Layer:-
• Data Mart for business fast

query (Star Schema)
• OLAP uses a

multidimensional data
model, allowing for
complex analytical and ad-
hoc queries with a rapid
execution time

• Data mining for mostly in
structured data format
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Traditional Data Warehousing and Business Intelligence

Metadata and Logical Data Model / APIs

Data Sources
Layer

Foundation
Layer

Access LayerStaging Layer Presentation Layer

Data Marts

Operation Level

Management Level

Strategic Level

Data
warehous

e
Staging DB/ODS

OLTP

OLAP

Data
Mining

ETL ETL

Application 1

Application 2

DB or Files

Data Mart / Cube

DW Tools BI Tools

5. Presentation Layer:-
• Need to gather

requirements from
Business Units for
Visualization and Touch
points

• Need to identify data
sources and method to
deliver results

• Enterprise dashboards,
reports and alerts that
present findings from the
analysis
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5.2 Big Data for Business
Analytics Platform
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Big Data Architecture for Healthcare

Big Data InfrastructureBig Data Infrastructure

BI/Report EHR, EMR

Parallel Data Processing, Refinery

Ingestion and Acquisition

Distributed Data Store, Data Lake

Monitoring,
Resource

Management
and Metadata

Framework

Security and
Control

Framework

Predictive
Analytics

Descriptive/
Diagnose Analytics

Prescriptive
Analytics

Big Data Platform

Big Data Applications

Compute Storage, Network

Doctor Decision
System

Remote Patient
Mgmt.

Cyber
Security
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Big Data System Architecture

Storage Server and Network Infrastructure

NoSQL with Maps DB

Application Server
Hadoop

HDFS, YARN, Spark, Storn, MRv2,
Hive, Mahout, Zookeeper, Mesos,

Etc.

App1 Executive
ReportsApp2 Advanced

Analytics

Sy
st

em
M

on
ito

rin
g

Sy
st

em
Se

cu
rit

y

Physical Data Center

Access Channels

Staffs Partners ManagersCustomers Executives Experts

InfraPlatformAppsAccess
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Block Size =
64MB/128MB/256MB
Replication Factor = 3

HDFS: Hadoop Distributed File System

Cost/GB is a few
¢/month vs $/month

apache.org/hadoop/
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MapReduce: Distributed Processing

apache.org/hadoop/
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Key Activities, People and Deliverables
Analytic Types

Descriptive/Diagnostic analytics answers the question, "What happened in the
business?" It looks at data and information to describe the current business
situation in a way that trends, patterns and exceptions become apparent. This
takes the form of reports, dashboards, MIS, etc.

mu-sigma.com
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Key Activities, People and Deliverables
Analytic Types

Predictive analytics answers the question, "What is likely to happen in the
future?" Here data modeling and forecasting are used to determine future
possibilities

mu-sigma.com
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Key Activities, People and Deliverables
Analytic Types

Prescriptive analytics is the combination of the above to provide answers to the
"So what?" and the "Now what?" For example, what should a business do to
retain key customers? How can businesses improve their supply chain to enhance
service levels while reducing costs?

mu-sigma.com

Action!
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Big Data Maturity Model

Business
Monitoring
Report

Business
Insights

Business
Optimization

All Transaction Logs
Monitoring and Summary

Integrate Social Data for
Better Insights

Real-time Data Feed:
IoT and Real-time
Operation Actions
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Big Data Maturity Model

Business
Monitoring
Report

Business
Insights

Business
Optimization

All Transaction Logs
Monitoring and Summary

Integrate Social Data for
Better Insights

Real-time Data Feed:
IoT and Real-time
Operation Actions

Business Monitoring Report
Mine all the transactional data at the
lowest levels of detail
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Big Data Maturity Model

Business
Monitoring
Report

Business
Insights

Business
Optimization

All Transaction Logs
Monitoring and Summary

Integrate Social Data for
Better Insights

Real-time Data Feed:
IoT and Real-time
Operation Actions

Business Monitoring Report
Mine all the transactional data at the
lowest levels of detail

Business Insights
Integrate unstructured data with
detailed structured (transactional) data
to provide new metrics and new
dimensions against which to monitor
and optimize key business processes.
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Big Data Maturity Model

Business
Monitoring
Report

Business
Insights

Business
Optimization

All Transaction Logs
Monitoring and Summary

Integrate Social Data for
Better Insights

Real-time Data Feed:
IoT and Real-time
Operation Actions

Business Monitoring Report
Mine all the transactional data at the
lowest levels of detail

Business Insights
Integrate unstructured data with
detailed structured (transactional) data
to provide new metrics and new
dimensions against which to monitor
and optimize key business processes.

Business Optimization
Leverage real-time (or low-latency)
data feeds to accelerate the
organization's ability to identify and act
upon business and market
opportunities in a timely manner.
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Big Data Maturity Model

Business
Monitoring
Report

Business
Insights

Business
Optimization

Data
Monetization

Business
Metamorphosis

All Transaction Logs
Monitoring and Summary

Integrate Social Data for
Better Insights

Real-time Data Feed:
IoT and Real-time
Operation Actions

Data as a Service:
Creating Revenue from
Data by Exchange or Trade

Artificial Intelligence for
Business Sustainability,
Value-Set, Passion:
Transforming Behavior,
Relationship, Culture ,
Ecosystem
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Big Data Maturity Model

Integrate predictive analytics into your key business processes to uncover insights
buried in the massive volumes of detailed structured and unstructured data. (Note:
having business users slice and dice the data to uncover insights worked fine when
dealing with gigabytes of data, but doesn't work when dealing with terabytes and

petabytes of data.)
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Big Data Maturity Model

Driving new business models, new processes, more meaningful business interactions,
innovation, improved and faster decision making, and a more agile organization

A digital ecosystem is a business community of organizations and individuals transacting
across a distributed, adaptive, open, social, technical system with collaboration,

transparency, constant evolution, self-organization, scalability and sustainability.
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Big Data People and Team Structure

Big Data Program
Committee

Project
Manager

Big Data
Architect Data Scientist Business

Analyst

DataData
Integration
Specialist

Developer

Big Data Evangelist
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Big Data Team Structure
No. Roles Description
1 Big Data

Program
Committee

The Team to develop Big Data initiative and deliver solution
results

2 Big Data
Evangelist

The business evangelist must have a combination of good
communication and presentation skills and deep contextual
business knowledge, as well as a clear understanding of
technology in general and big data techniques.

3 Project
Manager

The project manager “owns” the development schedule and is
expected to ensure that the right architects, designers, and
developers are brought into the project at the right times.

4 Big Data
Architect

The person who has background in parallel and distributed
computing architecture. This person is knowledgeable about
fundamental performance “gotchas” that will impede the
speed, scalability, and extensibility of any application requiring
massive data volumes.
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Big Data Team Structure
No. Roles Description
5 Data

Scientist
The data scientist combines knowledge of computer science,
the use of high-performance applications, and statistics,
economics, mathematics, and probabilistic analysis skills.

6 Business
Analyst

The person who engages with the business process owners and
solicits their needs and expectations. Business analysts
who are able to effectively translate business expectations into
specific data analysis results.

7 Data
Integration
Specialist

The person who has experience in data extraction,
transformation, loading, and data transformations in
preparation for cleansing and delivery to target systems. Seek
people with experience with data federation and virtualization,
data quality, and metadata analysis.

8 Application
Developer

The technical resources with the right set of skills for
programming and testing parallel and distributed applications.
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Big Data Project Life Cycle

Big Data
Planning

• Identify Targeted Users
• Identify Target Opportunities

/ Key Measurements
• Identify Data Sources/Types
• Identify Data Capturing

Approaches
• Identify Data Processing and

Visualization Planning
• Identify Big Data Platform
• Identify Security
• Identify Governance and

Change Control for Operation
• Identify Team Structure
• Identify Phasing, Budget and

Cost

Big Data
Development

• Develop Use Cases
• Develop Requirements

Definition
• Develop Big Data Solution

Framework
• Develop the Development

and Test Environment
• Develop Data Capture
• Develop Analytics
• Integrate Visualization
• Manage Assets and

Configurations

Operation and
Support

• Monitor Big Data Platform
Availability, Utilization and
Capacity Planning

• Manage Operation Tasks
(Admin. Scripts,
Commands), Data
Capturing System,
Upgrading or Patching

• Manage Service Requests
and Incidents

• System admin. Training
• Helpdesk Training
• End-User Training

(Analytic Results)

Evaluation

• Adoption Rates for each
analytics results

• No. of Missing Analytic
Results

• No. of Missing Data
• Lost hours per month
• Avg. of each Analytic Result

Response Time
• No. of Technology System

Failure per month
• Evaluate Activity

Conformance with Policies
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No. Phases Activities People Deliverables

1 Planning Identify Targeted Users Big Data Program Committee Big Data Discovery
Worksheet

2 Planning Identify Target Opportunities Big Data Program Committee Big Data Discovery
Worksheet

3 Planning Identify Team Structure Big Data Program Committee Team Organization Chart

4 Planning Identify Data Sources/Types Big Data Architect, Data Scientist,
Data Integration Specialist

Data Sources Types
Information

5 Planning Identify Data Capturing
Approaches

Data Integration Specialist, Data Scientist Data Capturing Information

6 Planning Identify Data Processing and
Visualization Planning

Business Analyst, Big Data Architect, Data
Scientist, Developer

Data Processing Framework
and User Interface
Summary

7 Planning Identify Big Data Platform Big Data Architect, Project Manager Big Data Platform Summary

8 Planning Identify Security Corporate Information Security, Big Data
Architect, Project Manager

Security Scope Summary

9 Planning Identify Governance and
Change Control for
Operation

Internal Control Team, Corporate
Information Security, Big Data Architect,
Project Manager

Governance, RACI, Change
Procedures Summary

10 Planning Identify Phasing Budget and
Cost

CIO, CFO, Project Manager, Business
Analyst

Project Investment
Summary

Key Activities, People and Deliverables
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No. Phases Activities People Deliverables

1 Development Develop Use Cases Business Users, Business Analyst, Big Data
Architect, Big Data Evangelist

Use Cases Summary

2 Development Develop Requirements Definition Business Users, Business Analyst, Big Data
Architect

Requirements Summary

3 Development Develop Big Data Solution
Framework

Big Data Architect Solution Component
Diagram

4 Development Develop the Development and
Test Environment

Big Data Architect,
Data Integration Specialist, Developer

Development and Test
Environment

5 Development Develop Data Capture Data Integration Specialist, Developer Data Capturing Module

6 Development Develop Analytics Data Integration Specialist, Developer Data Analytic Module

7 Development Integrate Visualization Data Integration Specialist, Developer User Interface and
Visualization Results

8 Development Manage Assets and
Configurations

Project Manager, Big Data Architect,
Corporate Information Security, Head of IT
Operation

Assets Inventory and
Configurations Change
Procedure

Agile Methodology may apply in Big Data Development Phase.

Key Activities, People and Deliverables
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Key Activities, People and Deliverables
No. Phases Activities People Deliverables

1 Operation and
Support

Monitor Big Data Platform Availability,
Utilization and Capacity Planning

IT Operation Team Availability, Utilization and
Capacity Planning Report

2 Operation and
Support

Manage Operation Tasks (Admin. Scripts,
Commands), Data Capturing System,
Upgrading or Patching

IT Operation Team, Big Data
Architect

Schedule or Ad-Hoc
Operation Activities

3 Operation and
Support

Manage Service Requests and Incidents IT Operation Team Service Requests and
Incidents Procedures

4 Operation and
Support

System Administration Training Big Data Architect,
Data Integration Specialist,
Developer, IT
Administration, IT
Operation

System Administration and
Operation Training  Activity

5 Operation and
Support

Helpdesk Training IT Administration, IT
Operation, IT Helpdesk

Helpdesk Training Activity

6 Operation and
Support

End-User Training (Analytic Results) Business Analyst,  Business
Users

End-User Training  Activity
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Key Activities, People and Deliverables

No. Phases Activities People Deliverables

1 Evaluation Create Adoption Rates for each
analytics Results

IT Operation Percent of user adoption

2 Evaluation Create No. of Missing Analytic
Results

Big Data Program Committee No. of Missing Analytics
Report

3 Evaluation Create No. of Missing Data
Results

Big Data Program Committee No. of Missing Data Report

4 Evaluation Create Lost hours per month
Results

Big Data Architect, Data Scientist,
Data Integration Specialist

Lost hours per month
Report

5 Evaluation Create Avg. of each Analytic
Processing and Response Time
Results

Data Integration Specialist, Data Scientist Analytic Processing and
Response Time Report

6 Evaluation Create No. of Technology System
Failure per month Results

Business Analyst, Big Data Architect, Data
Scientist, Developer

Technology System Failure
per month Report

7 Evaluation Evaluate Activity Conformance
with Policies

Big Data Architect, Project Manager Change Control Log Report
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Business Analytics vs. Business Intelligence Activities Worksheet

Who
(Who care)

What Service
Type

Why
(Objectives)

When
(to be
released)

Digital Data
Source

Customer Mobile BI App
and Alerts

Digital innovation
program alignment

Adhoc,
Weekly

CRM App, Plant
Data, ERP Data

CEO Business
Performance
Report

Stake holder
benefits 100%

Weekly ERP System,  Fin.
Spreadsheets

CMO Target Customer
Recommendation
Report

Expand
revenue 10% by
end of quarter

Adhoc,
Weekly

Social Network,
Twitter

COO % Reduce
waste in Plant

Reduce cost
(opex) 15% by
end of year

Weekly Plant data

CFO Cash flow
Report and
Alerts

Support Risk
Control and
reduce cost
(opex) by 15%

Adhoc,
Monthly

ERP System,  Fin.
Spreadsheets

Business
Partners

Activity
Tracking Alert

Increase
productivity
20%

Daily CRM App, Plant
Data, ERP Data

New
Services

Optimized
Services

Optimized
Services

Optimized
Services

New
Services

New
Services

Samples
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Who
(Who care)

What Service
Type

Why
(Objectives)

When
(to be
released)

Digital Data
Source

Business Analytics vs. Business Intelligence Activities Worksheet
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Sample Customer Data Quality Management
Worksheet

N
o.

Master/
Transactional
/
Summary
Data

Data
Name

Owner Used by
Critical
Business
Processes
(Y/N)

Use By
Executive
Reports
(Y/N)

Change
Control
(Y/N)

Sample
Data
Structure,
Data Type,
Data Range

Current Issues
With % of
Records are align
with its  profiling

Remarks

1 Master Custom
er-
Individu
al

Retail-
Marketin
g

Y, Core Retail
Sales process

Y, Customer
Profitability
Reports

Y See atth. 75% Goals 100%
of data
quality
completion

2 Master Custom
er –
Organiz
ation

Corporat
e-
Marketin
g

Y, Core
Corporate
Sales Process

Y, Customer
Profitability
Reports

Y See atth. 99% Goals 100%
of data
quality
completion
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Enterprise Data Quality Worksheet
N
o.

Master/
Transactional
/
Summary
Data

Data
Name

Owner Used by
Critical
Business
Processes
(Y/N)

Use By
Executive
Reports
(Y/N)

Change
Control
(Y/N)

Sample
Data
Structure,
Data Type,
Data Range

Current Issues
With % of Records
are align with its
profiling

Remarks
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Big Data Governance Worksheet
N
o.

Master/
Transaction
al/
Summary
Data

Data
Name

Owner Used by
Critical
Business
Service (Y/N)

Volume
(MB/GB/TB)

Varieties of
Types
(Text, XML,
JSON, Image,
Sound, VDO,
etc.)

Velocity
(How fast
data
change in
minutes)

Change
Control
(Y/N),
Change
Procedure

Current
Issues
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Summary

Digital Initiatives

Digital Platform

Business Services &
Business Objectives

New
Services

Optimized
Services

Retired
Services

CEO

CFOCOOCMO

Big Data Digital
Security

“Innovation”
“Efficiency”

“Sustainability”

Cloud

Data Monetization

New  Customers, Channels

IoT, Smart Devices

Business Process
Optimization/Outsourcing

Smart Workforce

Enterprise
Metamorphosis

Digital Organization

Business Process as a Service
More ControlMore Flexible

Vision,
Mission

StatementsBusiness
Analytics

BI

• What will happen?
• What if and Why did it happen?
• Predictive Modeling
• Simulation/Optimization
• Advanced Statistic Models
• Data Mining (Text, Multimedia)
• Data Science

• Who did that task?
• What happened?
• Dashboards, Alerts
• Scorecards Monitoring
• Slice & Dice, Drilling
• Reports

• DWH
• Data Lake
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Part 4
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People Transformation

อ.ดนยัรฐั ธนบดธีรรมจาร ี
Line ID: Danairat

FB: Danairat Thanabodithammachari
+668-1559-1446
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Where the transformation starts!?

People
คน

Enterprise
องคก์รVS.

No right and no wrong

The Digital Transformation
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People Transformation Reference Model

ความสุข

สิѷงทีѷยงัไมรู่ ้

The Happiness is now
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People Transformation Reference Model

ความสุข

สิѷงทีѷยงัไมรู่ ้

The Happiness is now

ทําประโยชน์
หรอืรอกอ่น?
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People Transformation Reference Model

1. เห็นวา่
สขุคอืเดีѺยวนีҟ

The Happiness is now

สิѷงทีѷยงัไมรู่ ้
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People Transformation Reference Model

2. คดิเสรมิคณุคา่

1. เห็นวา่
สขุคอืเดีѺยวนีҟ

The Happiness is now

ความใวว้างใจ, ความรัก, การเป็นคําพดู

สิѷงทีѷยงัไมรู่ ้
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People Transformation Reference Model

2. คดิเสรมิคณุคา่

3. ทาํประโยชนเ์พิѷม

1. เห็นวา่
สขุคอืเดีѺยวนีҟ

The Happiness is now

ไม่รังแกตนเอง, ไมก่ลา่วโทษผูอ้ืѷน, ทําประโยชน์ใหเ้กดิขึѸนจรงิ

ความสขุสง่ตอ่ใหผู้ค้น

ความใวว้างใจ, ความรัก, การเป็นคําพดู

สิѷงทีѷยงัไมรู่ ้
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People Transformation Reference Model

2. คดิเสรมิคณุคา่

3. ทาํประโยชนเ์พิѷม

1. เห็นวา่
สขุคอืเดีѺยวนีҟ

4. เชืѷอมโยงความรู ้

The Happiness is now

ไม่รังแกตนเอง, ไมก่ลา่วโทษผูอ้ืѷน, ทําประโยชน์ใหเ้กดิขึѸนจรงิ

ความสขุสง่ตอ่ใหผู้ค้น

ความใวว้างใจ, ความรัก, การเป็นคําพดู

เตมิความรูท้ีѷจําเป็น, ไมต่อ้งรูไ้ปเสยีทกุอยา่ง, เดนิหนา้หาความรูท้ีѷเกดิประโยชน์

สิѷงทีѷยงัไมรู่ ้
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People Transformation Reference Model

2. คดิเสรมิคณุคา่

3. ทาํประโยชนเ์พิѷม

1. เห็นวา่
สขุคอืเดีѺยวนีҟ

5. เรยีนรูว้ธิกีารเรยีนรู ้(เพราะสิѷงทีѷไมรู่ย้งัมอียูเ่สมอ)

4. เชืѷอมโยงความรู ้

The Happiness is now

ไม่รังแกตนเอง, ไมก่ลา่วโทษผูอ้ืѷน, ทําประโยชน์ใหเ้กดิขึѸนจรงิ

ความสขุสง่ตอ่ใหผู้ค้น

ความใวว้างใจ, ความรัก, การเป็นคําพดู

เตมิความรูท้ีѷจําเป็น, ไมต่อ้งรูไ้ปเสยีทกุอยา่ง, เดนิหนา้หาความรูท้ีѷเกดิประโยชน์

ไมท่ะนงตน, ยอมรับในสิѷงทีѷตนยังไมรู่,้ พฒันาตนใหม้ทีักษะในการเรยีนรู,้ รูจั้กตัวเอง, ประมาณตนได ้
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