Enterprise Architecture

Framework



CONTENT

Enterprise Architecture over the age
Enterprise Architecture Framework

- Zachman

- Togaf

Enterprise Architecture reference model



CONTENT

* Enterprise Architecture over the age



“Enterprise” Architecture Challenges
over the ages

Enterprlse Architecture evolution



IT Project Statistics
., Table |

ey Standish project benchmarks over the years
4 Year Successful (%) Challenged (%) Failed (%)
¢ Challenged
Successful 53%
16% 1994 16 53 3
199 21 33 40
T 1998 26 46 28
Success Rate of Change 2000 98 49 23
Projects
2004 29 53 18
2006 35 46 19
B Challenged
M Failed 2009 32 44 24

R ]
Success/Failure Rates of IT Projects

Figure 1 Source: Standish Group, Chaos Study 2011



REASONS

Contributing Factors

‘ uxc consulting |

Percentage of reasons for Project Failure

4%

Arras People Benchmark Report 2010

M Lack of executive support

M Incomplete requirements

M Expectations not set / managed

M Scope creep

M Project/ Organization not aligned
M Lack of resources

M Technology Issues

M Other

M Lack of user involvement

M Poor Planning

M Inexperienced PPM People

Reasons for IT project /roll out failure

m Vendors not delivering

33%
m T Staff Mismanagement

" Staff Mindsets About
Change

Something Else
36%

Businessvulnerabilities, not technology

Project
Management
Executive Change
Sponsorship Management

Stakeholder Third-Party
Involvement Relationships

IT
Project Resource

Availability
Success
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Enterprise Architecture Conceptual

sdanilasnssussans (Enterprise Architecture: EA)
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Enterprise Architecture Artifacts

Business Architecture
» Defines the business strategy, governance, organization, and key business
processes

Data Architecture
« Describes the structure of an organization’s logical and physical data assets and
data management resources

Application Architecture
« A Dblue print for the individual application systems to be deployed, their interactions,
and their relationships to the core business processes of the organization

Technology Architecture
« Hardware, Software IT infrastructure, middleware, networks, communications,
processing, standards, etc



Why need Enterprise Architecture?

» Tuilsgtiussuumalulas
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technologies \ /

Enterprise ‘ No formal |
to improve things | Architect authority |
L |
Need for new /,' No budget

Source: Forrester Research Mayl1th 2007



Application with out EA
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Application with out EA
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1PS Integrated A/C Refend

ECI ADD AWA ELS

Pl GC1

without EA vs.
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:
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Remote

y
TAX
Client Staff | AGENTS |

Without Enterprise Architecture

Inefficient IT

Complex and Delay Response

with EA

Business | | Business | | Business | | Business
Service | | Service | | Service || Service

Community
Service

Platform as a Service

/ EE EEEE
Service Service: Service Service
tQrage

ecun

With Enterprise Architecture

Productive IT
Cloud, Big Data, Social, Mobile
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Technology Architecture Improvement

a 3 & &

Customers Operation Staffs Executives Business Partners
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Transform Strategy to outcomes

@ Goals ‘
e (]

Enterprise Architecture Culture

| leadership |
| people |

4
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Enterprise Architecture Overview

Strategy

Business Enterprise
Architecture Architecture

Information/Data Application
Architecture Architecture

Infrastructure
Architecture




Enterprise Architecture Conceptual

BUSINESS

DATA

Application Architecture
- Services

APPLICATIONS

Technology Aschitecture
E Hardware

B Software

- Network

Architecture Domains

Enterprise Architecture



S

:Ehterprise Architecture ‘C‘anept‘ugrl—:ayérs

~e,

Application
Architecture
B Core Business Processes
Layer Functional Architecture
—— Bus Bus Bus .
Process A || Process B || Process C Reporting
Data
Physical —®>  App.A App. B AppR-C Warehouse
Layer
Integration Architecture
Data Architecture
Enabling
Layer

Enterprise Architecture Development

-—

Management
Architecture
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Enterprise Architecture Domains & Sub-Domains

Sub-Domains: EA Domains are further divided into sub-domains depending on the elements within a domain.

Business Application
Architecture Architecture

Enterprise
Arhitecture
Domains

Enterprise
Arhitecture
Technical
Sub-Domains

Solution
Architecture
(Projects)

Business Strategy

Governance

Organization

Business
Architects

Event Architecture

Application
Portfolio

Application
Development

Application
Architects

Information
Architecture

Data Architecture

Bl Analytics &
Reporting

Metadata &
Semantics

Master Data
Management

Data Quality

Data Integration

Information
Architects

Technical
Architecture

Computing
Storage

Middleware
Database

Device

Telecom

Data Network
Transport

Wireless

Monitoring

Infrastructure
Architects

Telecom
Architects




Enterprise Architecture Deployment

J

Feedback

usines
rchitectu

W
<

Information

Architecture Enterprise
Discretionary &
Prescgribes Non-Discretionairy
Standards/

Information Systems Requirements
Architecture

Identifies \

Data Architecture

Supported by \

Delivery Systems Architecture
Hardware, Software, Communications

19



Enterprise Architecture need Expertise

Systems
Thinking

Business
Knowledge

Big Picture
Thinking

Interpersonal
Skills

Understands IT
operations

Influencing
/ Leadership
Skills

Understands
Data
Architecture

Enterprise
Architect

¥

Understands
Technical
Architecture

Coaching Skills IT Financial

Management
Experience

Presentation
Skills

Time
Management

Able to explain
IT to Executives

Exposure to EA
Frameworks
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Enterprise Architecture Framework Concept

A Methodology to design and develop the architecture
InzgnnstivantsaanuuuLazwaun Tilasanilaanssuiingilszasduazivunzay

As must describe the methods to design an information system in terms
of its building blocks and to integrate them together
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Tools and terminologies
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Interoperability standards
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EA Frameworks Evolution
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IT Relevance

>

Specific

Holistic

There are many related standards/guidelines

ITIL
ISO 20000

1SO 27001
27002
(17799)

TOGAF,
MIT Sloan,
ISO 42010

SOX
(6(0)0)
Basel Il

Low

High
Abstraction
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Organizing management and technology best practices

Strategic

L evel Balanced

Scorecard

EA is the organizing
meta-context and

SWOT . «
SixSigma standards authority

Business cPIC Alternatives for mplementing
Level SOA . Analysis all management
Business
PMBOK Cases BP1/ BPR and technology

best practices

IeChFOIOgy ITIL Object-Oriented Mobile
eve ; ;
CORBA Design & Analysis sSpDLC
Cloud Computing Information Assurance

The Enterprise Architecture

25



Enterprise Architecture Domains & Sub Domains

Application/
integration

* Enterprise Application
Integration Components

Custom Application
Development

= Services Definition

* Process Alignment

= Services/Event
Architectures

Information/Data

* Data integration

= Data Architecture

* Master Data Mgmt

* Metadata Mgmt

= Data Delivery
Architecture

* Dashboards & Analytics

* Business Intelligence

= Enterprise Reporting

= Corporate Perforrmance
Mgmt

* Data Modeling

* Data Quality

Content Mgmt

Technical/
Infrastructure

- Servers

* Networks

* Telecom

Operating Systems

* Deskitop

* Middleware

* Database Infrastructure
= Security

- Storage

Other hardware

EA Domains and Sub Domains

Business
Architecture

= Business Reguirements

* Business Rules

= Organization Structure

= Critical Success Factors

= Business Process
Design & Modeling

*Mission /Vision

26



Erterprise Value Measures (ROI, Profit | Earnings)

Enterprise Architecture Component

Business Outcome (Single View of Customer, Single View of Products)

\%

Business Unit Value Measures
(Time to Market, Customer retention, Inventory)

Organization .

A

Standards

= Principles

- Templates

- Guidelines

- Best Practices
- Patterns

» Methodologies
= Design Models

Structure
Roles & Responsibilities
Domain/Technical Skills
Competencies
Performance Management

~°do fng Too'®

Enterprise Business Process
= Strategy Planning

» Customer Services

= Product Processing

- Account Management

= Payment Processing

- Financial Management

= Portfolio Management

= Regulatory Reporting

Information

- Data Architecture &
Management

- Business Information

= Customer Data

Technology

= Application Services

- Product Platform

- Integration Services

= Infrastructure Services
- Packaged Services

EA Readinessfor Future Enterprise & AS:|s State of Enterprise



Example Enterprise Architecture Framework Diagram (ideal situation)
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Enterprise Architecture by Objective
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Strategy thru Finally Outcome
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732 Perfect it!
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without EA vs. with EA
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EA : 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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Enterprise Architecture : Zachman framework

Scope

Business |
Model

System |
Model

Technology |
Model |

Detailed
Representations

Functioning
Enterprise |




Enterprise Architecture: Zachman Framework

Contextual

Conceptual

Logical

Physical

Business Drivers,
Mission Alignment

Requirements,
Performance
Objectives, Service
Descriptions

Business Rules,
Business & Technical
Service Levels

Business Activity
Monitoring

How

What

Where

When

Who

ConOps, Value
Chain

Business Services
Process Flow,
Process Definitions
(BPMN)

Process Simulation

(BPEL & UML) Use

Cases (UML)#

Business Process
Management, COTS
Applications

List of Business
Objects and
Subjects

ERD, Information
Exchange Matrix,
Business
Vocabularies

Data Flow Diagrams,
Business Taxonomy,
ntology, & Semantics

Data Domain
Services

List of Locations

Locations mapped
to roles and
processes

Systems
Architecture,
Managed Services
locations

Infrastructure Domain | Management, COTS

Services

List of Key
Business Events

Business Domain
Event Models

Process
Orchestration

Business Process

Applications

List of Roles, COls
& Organization

Mapping of roles
and processes to
COls and
Organization

User Profiles

Security Domain
Services (SSO)




Enterprise Architecture : Zachman framework

What? How? Where? Who? When?
Function Network People Time Motivation
Planner’s
Viewpoint Scope
Contextual
o s Enterprise
Viewpoint
Models
Conceptual
Designer’s
Viewpoint Systems
Models
Logical
Builder’'s Tachnol
Vie int echnoiogy
wpo Models
Physical
Sub-contractor’s
Viewpoint a m"gl
Out-of-context - ons
Functioning Actual
Systems

Enterprise




Objective/Scope

(contextual)

Role: Planner

/achman Framework

Enterprise Model

(conceptual)

Role: Owner

System Model

(logical)

Role:Designer

Technology Model

(physical)

Role:Builder

Detailed Reprentation

(out of context)

Role: Programmer

Functioning
Enterprise

Role: User

DATA FUNCTION NETWORK PEOPLE TIME MOTIVATION
What How Where Who When Why
List of things List of List of List of List of List of
important in Business Business important Evarts Business Goal
the business Processes Locations Organizations & Strategies
Conceptual Business Business Work Busi
Data/ Process Logistics Flow glcahs ;311 = Plt:;:ness
Object Model | Model System Model
Logical System Distributed Human Processing Business
Data Architecture Systems Interface Sl s Rule
Model Model Architecture | Architecture Model
Sra‘{as/ig?;ss gee(:;gr?logy Technology | Presentation | Control Rule
Model Model Architecture Architecture Structure Design
Data Program Network Security Timing Rule
Definition Architecture | Architecture Definition Speculation
Usable Working Usable Functioning Implemented | Working
Data Function Network Organization | Schedule Strategy

2016, Danairat T.



Digital Transformation Reference Model

Vision,
Mission
Statements

Sus.ty,,
“E ”
‘Innovation”

Business Services &
Business Objectives

New Optimized Obsoleted
Services Services Services
Digital Organization

CEO

CMO
] |

Business Process as a Service
More Flexible $ >More Control
Digital Initiatives

[oe]e]
] |

New Customers, Channels Business Process 0-ptimization/ Enterprise Metamorphosis
Outsourcing
° o o
Data Monetization loT, Smart Devices Smart Workforce

Digital Platform
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Enterprise Architecture Framework

How, Where, and When

What, How Much, and
How Frequently /

Who and Why Organizational

Enabler



EA : TOGAF Framework



TOGAF 9 : Using ADM

= The ADM consists of 9 phases:
@ — The Preliminary Phase
— Phase A: Architecture Vision

— Phase B: Business Architecture

— Phase C: Information Systems
Architectures

— Phase D: Technology Architecture
‘ — Phase E: Opportunities & Solutions
Implomentation : — Phase F: Migration Planning

G

— Phase G: Implementation Governance

— Phase H: Architecture Change
Management

— And Requirements Management

» Each phase contains a series of steps



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.

Prelim:
Framework and
Principles

A
Architecture

H Vision
Architecture

Change
Management

G
Implementation
Governance

F
Migration

Planning E

Opportunities
and Solutions

B
Business
Architecture

C
Information
System
Architectures

D
Technology
Architecture

WWW.0pengroup.org
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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. o opengroup.org

H. Architecture change management is the maintenance phase. A new baseline is created and .,
chanoes in business environment are monitored as well as new technoloov obportunities.



TOGAF 9 Components

— ADM

Architecture Content
Framework

Reference Models

ADM Guidelines
& Techniques

Architecture Capability
Framework
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TOGAF w. other management frameworks

The Open Group Architecture Framework (TOGAF)
aligned with other management frameworks

- The Architecture Development Method (ADM) is an iterative
approach to planning, designing, realising, and governing the

architecture. ppa—
.(:.»,..........h—-) (G RE g =

= identification
ISO/IEC 20000: 2005 o [ﬁo 38500:2008
= .) Decommission £ Concept
(WS ITIL v\
Operation =

Implementatio

\ 'nUP“_ \

Detailed —
Design

ISO/IEC 15504 (SPICE) —

Requirements |
o

( PRINCEZ
ISO 21500:2012

Preliminary

LU 10, vdlidiidu 1. 40



Which tramework to use ?

‘ -
‘““. S -

look "“w l“ work
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The Enterprise Reference Model

Core Services
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The Enterprise Reference Model

Core Services

Enterprise Information Management
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The Enterprise Reference Model

Corporate

Core Services Admin.

Enterprise Information Management

Regulatory
Compliance
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The Enterprise Reference Model

Insight
and
Monitoring

Sales and

Marketing Corporate

Or . :
Citizen Core Services ol

Relationship
Management

Enterprise Information Management

Regulatory
Compliance
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Insight
and
Monitoring

Sales and
Marketing
Or
Citizen
Relationship
Management

The Enterprise Reference Model

Core Services

Corporate
Admin. Compliance

Enterprise Information Management

System
Monitoring
and
Management

Enterprise Infrastructure

Security/
Auditing
and
Identity
Management




The Enterprise Reference Model

Access Channels

Integration and
Channel Systems

Insight Sales and
and Marketing
Monitoring Or
Citizen
Relationship
Management

Core Services

Enterprise Information Management

System Security/

MO“;rt]‘()jﬂ'“g Enterprise Infrastructure Augr"ﬂng
Management Identity

Management
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The Enterprise Reference Model

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

Integration and
Sales and
Marketing Channel Systems

- Gateway System, Proxy Service, Clearing House

-HR

. - Procurement
-Innovation

-Benchmarking Sales Core Services - Accounting

- Finance
-Performance -Trading - The Service Systems to deliver - Facility

Ranking core business values (D’;?V’aefl‘c‘ﬁ‘e":t

nterprise Information Managemen
Customer Data Product Data Payment Data Accounting Org. Hierarchy

System Security/

Henitoring Enterprise Infrastructure A“:r"ﬂ”g

Management Identity
Management
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The Enterprise Reference Model

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

Integration and
Channel Systems

- Gateway System, Proxy Service, Clearing House

Sales apd

Vidl KE [

Regulatory

-HR

. - Procurement
-Innovation

-Benchmarking Sales Core Services - Accounting

- Finance
-Performance -Trading - The Service Systems to deliver - Facility

Ranking core business values (D’;?V’ae'l‘c‘ﬁ:‘e":t

Enterprise Information Management

Customer Data Product Data Payment Data Accounting Org. Hierarchy

Enterprise Infrastructure
User Centrlc. S
Process Centric Auditing
and

Identity
Decision Centric Management

System
Monitoring

and Data Centric
Management

H/W, Storage, OS, Database, AppServer Platform
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The Enterprise Reference Model
with TOGAF

ssaulsng

ales an
Insight Marketing

. Ny
ana

ot~ Cit?ien 1
Monitoring . Core Services

21N12311YdJy

Lompuance

94N3231LYdly
uolnyeolddy

Enterprise Information Management
Citizen Data Service Data Operating Data Accounting Org. Hierarchy

"Iy
vle(]

System Security/

MO”;rt]‘()jﬂ'”g Enterprise Infrastructure Augr"ﬂng

Management Identity
Management
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Insight
and
Monitoring

ales an
Marketing
Citizen
Relationship

The Enterprise_Reference Model
with Zachman

Core Services

Citizen Data

Enterprise Information Management

Service Data Operating Data Accounting

Org. Hierarchy

Lompuance

System
Monitoring
and
Management

Enterprise Infrastructure

Security/
Auditing
and
Identity
Management




Financial

Insight
and
Monitoring

Customer

ales anc
Marketin 3
Or
Citizen
Relationshif
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The Enterprise Reference Model

Three Pillars of Organization and Technology Platform

Revenue Cost ____Risk

Access Channels

Integration and
Channel Systems

Insight Sales and Corporate :
and Marketing Admin. C
Monitoring

Core Services

Enterprise Information Management
Customer Datx Product Data Payment Data Accounting Ory. Hierarchy
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User Centric ; y
- ecurity
Process Centric s
Monitoring : Auditing
and Data Centric and

Management Decision Centric M;ﬂiggr;yent

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

Technology Platform for Consolidation
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Enterprise Reference Model (ERM)
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Government Reference Model
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Analytics
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Bankiqgg’ Reference Model

Access Channels

Internet Mobile ATM, Kiosk

Customer Experience Customer Experience Customer Experience

Internet
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Internet
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Servicing
Lead Mgmt
Call Center
Financial
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Deposits Deposits Performance Mgmt
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Leasing Trade Finance Fees & Commissions
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Aeronautical Enterprise Reference Model

Business Insight and | Sale and Marketing Access Channels Corporate Regulatory
Monitoring Administration Compliance
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Storage Monitor & Management Virtualization
Identity Management
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Trading Enterprise Reference Model
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Write down your
existing enterprise architecture
foot print

Group Workshop - The Current State
Enterprise Reference Model

Team Name: xxx
1. Name, Company, E-mail 3. Name, Company, E-mail
2. Name, Company, E-mail 4. Name, Company, E-mail

Enterprise Reference Model

Access Channels

Business Sales and Corporate
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Write down your
future state

New
Changed
Retired

:] Unchanged

Group Workshop - 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

Enterprise Reference Model
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Business Objectives

B Business Goals

Business Processes

Business
# Process Name Owner

Business Objectives

Strategic
Business Main Service
Process (Y/N) Description

Enterprise Architecture Repository
Owner: Business Units

Main Business Users
(Sales,Marketing,
Core Processing,
Corp Admin)

Owner

High Level
Business
Process
(Please attach
up-to-date
document)

Business Services Business Processes Remarks

Expected Actual

Transaction Transaction

Complete Complete Total of
Duration Duration Transaction /

(hr,day,week) (hr,day,week) year

% of

Transaction

Duration done

by automated  Supported by

system Application(s) Current Issues

T

Remarks



Enterprise Architecture Repository

Owner: Technology Unit

Applications /

High Level Application Flow with

User (SOD) Roles Partitioning Application Integration Details
(please attach up-to-date (Online/Batch) to which
# Application Name Owner document) systems Data Required Current Issues Remarks

Owner: Business Unit
Data

Change Control of  Sample of data
# Master Data Name Owner Description master data (Y/N) structure if any Current Issues Ramarks



Enterprise Architecture Repository

Technology
Application
Single User  Availability
Application 0S Dashboard Monitoring Database 0S
Application Virtualization  Single sign-on Portal (Y/N)if Tool (Y/N)if % of Virtualization Database
Total AverageEnd  Application ~ Custom Built/ Application ~ (Y/N)ifyes, (Y/N)ifyes, yes please  yes please  Application  Application ~ Database Database (Y/N)ifyes, % of Database System
Application  Users/Concurr User Response Software Application ~ Operating please provide please provide provide provide system growth Maintainance Vendor- Operating please provide system growth Maintainance

# Name ent Users Time (sec.) Language Vendor System product name productname productname productname |/ year Cost /year Version System  productname [year Cost / year
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