Fundamentals Of EA - Viewpoints, Metamodel, Change/Development
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Enterprise Architecture

Small and relatively simple Enterprise architecture provides the basis for defining and
organisations can often afford to then managing an organisation’s resources, their interactions
ignore the architecture and manage and their outcomes. An enterprise architecture is a model of
in a gut feel, holistic fashion. an organisation’s business assets that reflects:

As organisations become larger and
more complex the interactions,
dependencies and connections

* The current state of those assets and their interaction
* The target state of those assets and their interaction

between their internal and external * The transitional states as transformation and change
resources create many different programmes and projects are implemented

effects and need to managed at a

number of levels and from a Having effective documentation of these perspectives enables
number of different perspectives. an organisation to achieve enterprise alignment and

integration in order to manage change, optimise cost and
value, improve quality and satisfaction, and reduce “time-to-
market”.

Enterprise architecture is the highest-level, most strategic
type of architecture and its directives, such as principles,
policies and business rules, may apply everywhere within the
enterprise, including within solution architecture and the
resulting solutions.
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Solution Architecture

A solution addresses a problem, risk
or opportunity facing a business.

Over time many solutions are
produced, even if they are not
named as such, and once
established they become
indistinguishable from each other
and part of the fabric of the
enterprise.

Solutions may address newly arising
situations or seek improvements to
the business by modifying existing
provision in a specific area, in other
words replacing an existing
solution.

Solution architecture, is a structured way to address a
problem, risk or opportunity and produce an effective
solution. It is called solution architecture because of the
comprehensive and systematic approach that ensures the
solution design truly addresses the problem and will work
within the larger structure of the business.

Solutions are not the same as IT systems. Plenty of problems
can be solved, risks avoided, and opportunities seized by
changes in staff behaviour or making better use of existing
resources, for example. Many solutions do involve new or
modified IT systems, but these are rarely able to solve the
problem on their own.

Solution architecture treats a solution as a system with
component parts that interact to produce the required
behaviour. The components may be new or existing and may
be shared with other solutions. The interactions occur via
interfaces between the components where information is
exchanged.
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Elements Of An Architecture Description

A system is a
collection of building
blocks / components
organized to
accomplish a specific
capability or set of
functions.

A concern is a key
interest that is
crucially important to
stakeholders, and may
determine the
acceptability of the
system

Adapted from the
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ISO /IEC/IEE 42010:2011 - Single System - Viewpoints & Views
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Extending the ISO 42010 Standrd To Include The Enterprise

& provide the basis for
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Viewpoint & View Example

Viewpoint - the
convention/schema for
expressing concerns
about business activity

Model Kind: UML
Activity Diagram

<<external>>
make loan
request

<<queued>>
approve loan

[ loan amount
>10,000]

[ loan amount

<<offered>>
authorise loan

View - the business
activity
documentation of the
process that is to be
changed

Model Kind: UML
Activity Diagram

<=10,000] This activity

is part of the
<<queued>> manage
Inform account
customer business
process

[ loan <= 10,000approved ]
[ loan > 10,000 authorised ]

¢ mmmmmm———

o070

<<external>> <<queued>>
receive reply process reply

[loan <= 10,000 not approved |
[ loan > 10,000 not authorised ]

[ loan not accepted ]

[loan
accepted ]

<<queued>>
open loan
account
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The Enterprise Metamodel

General Entities

Associated with All Objects
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Predecessor & Successor Phases

Preliminary

A
Architecture
Vision

B
Business
Architecture

H

Architecture
Change

Management

©

Information
Systems

Architecture

Requirements

G
Management

Implementation
Governance

D
Technology
Architecture

F
Migration
Planning

E
Opportunities
&
Solutions

Requirements

Management

\ '
H I
Architecture

Change
Management

Predecessor and Successor Phases

The previous phase must finish before the successor phase
completes, but the successor phase can start once there is some
requirement or other business reason for it to do so.
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Predecessor & Successor Phases

Logical Sequence Actual Sequence
Business
Architecture
started
Preliminary Business
Architecture

completed after other
phases have started

A Continuous AT e IE Change
: interaction Change cycle
Arc\rll;;?;:r:ure and feedback Management completed

H
Architecture
Change
Management

B
Business
Architecture

Predecessor and Successor Phases

C

G ’ Information . .
Implementation Requirements Systems The amount of work done in each phase is bounded by the scope agreed by the
Governance Management

Architecture stakeholders for each complete cycle of change during the architecture vision phase

(equivalent to defining a backlog of sprints for a product when using agile methods).

F
Migration
Planning

D
Technology
Architecture

The previous phase must finish before the successor phase completes, otherwise
something is being missed. However, each successor phase can start once there is
some requirement or other business reason for it to do so.

E
Opportunities
&
Solutions

© The Open Group
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The Basic Steps In The ADM

Preliminary
Uncover, understand and identify
Govern the start and issues and potential solution
completion of each cycle of components
change A
Architecture
Vision

H B
Architecture Business
Change Architecture
Management

C
Information
Systems
Architecture

G
Implementation
Governance

Requirements
Management

F D
Migration Technology
Planning Architecture
E
Opportunities . . .
Plan the creation/acquisition and & Specify and integrate the solution

transitions from the potential

deployment of the solution Solutions
solution components

transitions
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Experts and Expertise:

A situation of continual conflict and necessary resolution

Expertise occurs at all levels and is often in conflict. A solution involves some set of often (unique) expertise.

Enterprise effectiveness expertise

Overall global, societal,
enterprise
implementation & use.

Perspective of the specific use
in context from minimal to
everywhere.

Portfolio / Platform integration expertise

Area of integration of
knowledge & expertise.

T — /
Perspective of the set of shafts / / /
= . il

contributing to the area.

Segment / Capability specialist expertise

- < —
Shafts of specialised S S gr— —

. > >

knowledge & expertise. & ) < 2 £ < 8 g % g

2 S = ! 3 2 = 5 2 2

£ & 3 o o o 3 = o ]

[S} ] = o a

Perspective within the shaft. s & . = S 8 3 o
— C
5 =
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Solutions Use Different Sets Of Capabilities Across Many Platforms Tp

Deliver Enterprise Effectiveness

Expertise occurs at all levels and is often in conflict. A solution involves some set of often (unique) expertise

Enterprise effectiveness expertise

Overall global, societal,
enterprise
implementation & use.

Perspective of the specific use
in context from minimal to
everywhere.

. . Portfolio / PItform integration effpertise
Area of integration of
knowledge & expertise.

Perspective of the set of shafts
contributing to the area.

w
]
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Shafts of specialised
knowledge & expertise.

Sociology
Psychology

Perspective within the shaft.
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Architecture Levels & Roles
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Segments and Domains

Enterprise architects evolve
and govern aspects across
and between segments to

achieve goals and objectives

Segment architects evolve
and govern capabilities
within segments to achieve
goals and objectives

Capability (specialist) designers

and builders create and change
capability in building blocks to
satisfy requirements

Level

*
Enterprise L. has >

1.* 1.*

Segment

< enables

offers> 1..*

< organised by

Solution architects

organise capabilities into new or
changed solutions delivering

services to meet requirements

* *
Capability ..* | enables > 1.. Service
< utilises
1+ 1.*
- performed by v
1.*
System
\%
1.*
A
implemented by >  1..* Building
Block

< implements
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Segments and Domains

Enterprise architects evolve
and govern aspects across
and between segments to

achieve goals and objectives

Segment architects evolve
and govern capabilities
within segments to achieve
goals and objectives

Capability (specialist) designers

and builders create and change

capability in building blocks to
satisfy requirements

Solution architects

organise capabilities into new or
changed solutions delivering
services to meet requirements

Level
* * * * * * .
Enterprise 1. has> 1. Segment 1. offers> 1.. Capability 1. enables> 1. Service
< enables < organised by < utilises
A 1.%
1 .
- performed by v
1.*
System
\%
1.*
A
1.*  utilises capabilities from> 0.* | Information implemented by > 1..* Building
Domain System . Block
< provides capabilities to Domain <implements
A
XX XX

TOGAF identifies one overall business domain
that may be broken down further e.g. business
function / process portfolios depending on
what a business actually does e.g. Finance,
Manufacturing, Legal, HR, Customer

Management, Service & Support

TOGAF identifies three starting information
system domains which may be broken down
further e.g. (Technology) into Software,
Servers, User Devices, Execution
Environments, Networks, Buildings &

Mechanical Devices
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TOGAF Architect Role Definitions

The Enterprise Architect

* has the responsibility for architectural design and documentation at a landscape and technical
reference model level. The Enterprise Architect often leads a group of the Segment Architects and/or
Solution Architects related to a given program. The focus of the Enterprise Architect is on enterprise-
level business functions required.

The Segment Architect

* has the responsibility for architectural design and documentation of specific business problems or
organizations. A Segment Architect re-uses the output from all other architects, joining detailed
technical solutions to the overall architectural landscape. The focus of the Segment Architect is on
enterprise-level business solutions in a given domain, such as finance, human resources, sales, etc.

The Solution Architect

* has the responsibility for architectural design and documentation at a system or subsystem level, such
as management or security ......... for a specific solution.
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TOGAF Comments On Architect Roles

“An architect is involved in the entire process; beginning with working with the customer to understand
real needs, as opposed to wants, and then throughout the process to translate those needs into
capabilities verified to meet the needs.

Additionally, the architect may present different models to the customer that communicate how those
needs may be met and is therefore an essential participant in the consultative selling process.

However, the architect is not the builder and must remain at a level of abstraction necessary to ensure
that they do not get in the way of practical implementation.

The following excerpt from The Art of Systems Architecting (Rechtin and Maier, 2000) depicts this
notion: "It is the responsibility of the architect to know and concentrate on the critical few details and
interfaces that really matter, and not to become overloaded with the rest.”

The architect's focus is on understanding what it takes to satisfy the client, where qualitative worth is
used more than quantitative measures. The architect uses more inductive skills than the deductive skills
of the builder. The architect deals more with guidelines, rather than rules that builders use as a
necessity.”
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The Foundational Problem Of The Architect’s Role

Global vs Local Optimisation

Any solution (at the strategic, segment | % % %

or capability level) will have to balance '\“"’” e e
its specific impact for a particular actor ~‘- ~ . ‘

and on a specific module with the

wider impact on all of the other actors [
and modules within the enterprise. R DE A :

—1 Y

e®00e

.

.
e Channels
.

—1

-
<<Presentation Lay?Package >> <<Presentation Layer Package>>
-

-—

It is almost never the case that the
optimum outcome for a one local -

Business Process Layer e
.

viewpoint is the same for other local — st —

. . . . . °e <<Business Process Layer Package>>
viewpoints or the global viewpoint. <<Busines process Lavépaggge>> R
One of an architect’s unique busines Function ayer g
responSibiIities is to bring OUt this . <Business Function Layer Package>

<Business Function I.%er Package>.

— — DY XXX

conflict, explain the issues, and work
with others in the business the shape
the delivered solution to do the best
combination of greatest benefits and
least harms.
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Example of Global vs Local Clashes

Sales in a regulated environment such
as the drug industry.

Bt A %

Actor 1 is in sales and wishes to I hctor { cr? Actor 3
change a module, removing what they \4_ - : ‘
see as redundant steps and checks to ‘»\

speed up the sales process and P

increase yearly revenue. P e

—1 Y —1

-
<<Presentation Lay?Package >> <<Presentation Layer Package>>
-

Actor 2 is in compliance and wishes to -~
add new steps and checks to ensure
compliance to new traceability Business rocess Layer .
regulations, required to operate in the <<Business proces;w‘yzm;@g’e? <<Business rocess ayer Package>>
market without penalties. '
Business Function Layer P =
Each individual set of requirements — # —
requires different changes to business el — RN P e

process, applications and data. The
enterprise, solution and specialist
architects’ role is to recognise the
conflict and help to broker a solution
that achieves the right balance.
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Architecture / Architects vs Design / Designers

The difference between the practice and roles of architecture/architects and design/designers is not
always clear. In reality there are many overlaps, and many people perform both or some of both roles

Architecture without design (specific implementation and practice) is slide ware, while design without
architecture (context and scope) delivers cul-de-sacs and closed off local optimisations.

Architects

Architects focus more on the abstract and
logical; strategy, purpose and structure; and the
integration of components (ABBs)

Designers

Designers focus more on the concrete and physical;
implementation and practice; and the internals of
components (SBBs)

So, who is Enterprise Architecture and TOGAF for:

Enterprise, Solution and Segment/Specialist Architects at all levels who construct and govern
architecture building blocks (ABBs) to enable the creation of effective solution building blocks.

Enterprise, Solution and Specialist Designers at all levels who need to design solution building blocks

(SBBs) and must work within defined architectures.

Programme and Project Managers who lead projects that develop architecture and solution building

blocks.
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Positioning Architecture - Four Main Views Of An Organisation

Organisations are driven from four main views, that reflect the goals, change, structure, actions of and
outcomes for that organisation.

New opportunity and change programme Structure and integration
impacts on strategy and planning - Strate_gy . impacts on strategy and planning
(Defining the projection for the

future)

Directives

Organisation ‘O'rganisotion
vision and goals vision and goals
for the future. for the future

Opportunities and
requests for change

Change, Development & Architecture
L Transformation (Structuring and integrating __
(Moving the organisation the organisation and its assets)
forward) 5 St

Operations
e (Running the organisation)

N Enablers, constraints A
! for and outcomes of !
! change !
1 1
Operational i | 1
|~ i Change Enablers and i Operot/onal
q - . . 1 requirements and
- i programme constraints i .
constraints for ! implementation  for operation i constraints for
change I ' structure and
I ' integration
i |
1 1
1 1

Requir¢ments Drivers —
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The Operating Model and Interoperability Requirements

Key to establishing
interoperability is the
determination of the
corporate operating
model, where the
operating model is “the
necessary level of
integration and
standardisation services
to customers.

An operating model
describes how a
company wants to
thrive and grow.

The corporate operating model will normally indicate what type of
interoperability approach will be appropriate. This model should be is
usually provided by the enterprise's strategy team.

Design
Council

* Accountability
* Responsibility

Worldwide
Business

Research &

Development

* Accountability
* Responsibility

* Accountability
* Responsibility

Delivery
Infrastructure

* Accountability
* Responsibility

1. Single shared global implementation
2. Single shared global model, local implementation
3. Multiple different local models and implementations

Example interoperability/integration patterns
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Capability Planning Context (TOGAF Approach)

Interaction between planning and control framework that reflect the goals, change, structure, actions of
and outcomes for an enterprise.

© The Open Group
Capability Planning

Business Architecture
Direction Governance
b Archit t/ |
Resources IRieEadra
Runs the Direction Structured
Enterprise Direction
Operations < Delivers N  Portfolio/Program/Project Maﬁ:;l:r(:ent
Management Management B aniansa
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Value Streams & Business Capabilities

Example Business Capability (38) Map - Structured By Value Streams (7)

Attract
Customer

Supply Customer

Attract
interest

Customer Use & Payment

Schedule
order

Measure service
consumption

Billing

Revenue
assurance

Cash
collection

Continuous operation and service delivery

Manage
prospect

Manage
customer owned
services

Manage
own
services

Manage
processes

Manage
solution

components

Business continuity
services

Service

reporting

Manage value
added
services

Gain
customer
commitment

Product and service development

Know
markets

Manage product &
service

Define
new / changed
product & service

Design
new / changed
capability

Develop
& test capability

Trial & implement
capability

Hand over
toin life

Evaluate & improve

Generic management and support capabilities

Customer
issue
resolution

Receive
request / problem

Manage customer
relationship

Manage
incident

Resolve
problem

Finance, treasury
& accounting

Procurement, contracts,
legal & regulatory

Compliance
& risk

Facilities
management

Technology
management

Business
management

Partner & supplier
management
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Architecture Contexts

City planning is an often- City / Enterprise Building / Component
used analogy for / District / Domain

enterprise architecture. O

In simple terms a city can

be considered to have at | @

least three organising ©

contexts. _\ \

* City (Enterprise) —
The structures and integration
needed across the whole city
(sewers, roads etc.).

0

(

(

The City Planning Analogy

 District (Domain/Segment)

The structures and integration Different capabilities are planned and managed at the different levels .

needed to manage the district and

its buildings and integrate back » Roads, sewers, water pipe, electricity grids tend to be planned across the city

into the city-wide structure.  Types of activity, (business, leisure, housing) are often “zoned” into specific
districts.

* Building (Component/Capability)

The structures needed to deliver * Individual buildings are then designed within these contexts and to meet their

the specific properties of the specific requirements.
building and integrate back into
the district structure. City planning sets the context and the basis for integration for district and then

building planning.
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POPIT

People Organisation Process |nformation Technology

> Application
p) p) Information
) | (Data)

Technology
?
‘ SW & HW
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Requirements & Vision
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Requirements & Specification Viewpoints

Requiremen
Initial ey Changing oy Final ts Focused
Requirement Requirement Requirement

I I I Stakeholder
Sponsors

Never quite align because of different
backgrounds and ways of looking at the

wTd

INitial ey CNANGING ey FiNA

Specification Specification Specification Specification
Focused
] ] ] Stakeholder
Providers
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The Nature Of Change

e All architecture is intentional.
* The question is what is the nature of the intention?

e Specific truisms:

* Doing nothing is a plan.

* All change is planned (even if the plan is empty and pure discovery)
* All change generates discovery

* All change generates learning

* All change is founded on previous change (or existing elements)
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All Change Is A Direction Of Travel

Intentional architecture is essentially planning. A plan is an expectation for the future and
organising the move towards that future with more or less detail.

e All futures are aspirational, that is they are attractive targets that are moved towards.
The future is something we cannot fully know and therefore all plans to move into the
future have to deal with change.

e All methods for business and information systems development include change and an
expectation that the future will need adjustment. Even in heavily contractually driven
work there is always a mechanism to deal with change.

e There is no such thing (and never has been) as a fixed waterfall lifecycle for delivery of
any complex system change at scale.

e Although there are more or less specific statements of requirements and solution
specifications that reflect the need-to-know beforehand verses the need to
discover as capability is developed.
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The Characteristic Flow of Change

A Initial Objective

Iterative change 7’
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The Characteristic Flow of Change

A Initial Objective

Iterative change 7’
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The Characteristic Flow of Change

» Initial Objective

Iterative change and 7
Increment deployment P

The Aspiration / The Attractor
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The Characteristic Flow of Change

Iterative change and
Increment deployment

» Initial Target

1st Revision

The Aspiration / The Attractor
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The Characteristic Flow of Change

A Initial Target

Iterative change and 7
Increment deployment P

- = = = =0 1st Revision

The Aspiration / The Attractor

Major Course Changes
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The Characteristic Flow of Change

» Initial Target

Iterative change and 7
Increment deployment P

s 2nd Revision

o = e - . 1st Revision

The Aspiration / The Attractor

\/

Major Course Changes
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The Characteristic Flow of Change

A2 |nitial Objective
7’

7
lterative change and 7 “
_'V 5 7 » Final Revision
increment \<
deployment -

7

o - — — -0 1st Revision

The Aspiration / The Attractor

\/

Major Course Change
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The Change Space
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The Change Space
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The Change Space
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The Need For A Paradigm Shift

General Destination Known - Specific Destination Unknown

grow a city but cannot know
what it will evolve into

11 We know we are trying to

Starting Point
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Trade Off & Transition
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Architecture And Design Is A Series Of Trade Offs

As architecture and
design progresses the
differences and
contradictions
between the desired
and available
properties emerge.

Architecture and
design is often a
process of trading off
between different
requirements and the
ability of different
potential solutions to
best meet those
requirements.

[ Requirements ]

v

A 4

[

Architecture &
Design Directives &
Guidelines

-

A 4

Architecture and design is
a process of trade off
between the
requirements and the
potential existing,
acquirable and creatable
solution components.

These components may
themselves be
contradictory

Exislting
Capabilities &
\ Solutions Y,
Acquirable

Capabilities &

\ Solutions :

Creatable

Capabilities &

L Solutions )
[

A

!

Potential Patterns &
Solution Integration

Test & Confirm
Outcomes
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The Evolution Of An Enterprise Architecture

An enterprise architecture is — provides becomes the
. Motivation the basis for Change next current state
not static but changes over
time. This can be viewed as a
. e ey shapes the transition
series of state definitions architectures
representing:

is built upon | . I progresses towards
Current to create i Transition ! the target Target
. Architecture i Architectures ! Architecture
e A current/baseline : :
architecture (the current | A~ — 7 ] """ o changes over timeas
st ate ) and implementation tprog:jesi/s rr;ade
" . s e o e e
* Transition architectures
Guidelines & Controls For Ch
(steps on the path towards Hideines & -onirol rorthange
the ta rget architecture) Business Information Technology
e Ata rget architecture (the Architecture Syétems Architecture
. Architecture
future desired state)

Each organisation decides which components to formally manage and may create a series of change
roadmaps. The most commonly found roadmaps tend to be for:

e Business service and process evolution and management (sometimes combined as business portfolios)
e Technology and application evolution (sometimes combined as information system service platforms)
e Information and data evolution and management
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EA Tailored For Different Implementation Approaches
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TOGAF And Development and Implementation Methods

User Story Led
Generic Agile

Prototyping Led
DSDM

Design Led
Unified Method

Architecture Led
TOGAF

Theme Business Case Business Case Business Case Goals &

Scoping o
EPIC / Stories Feasibility SAGA / Use Case Context Vision Objectives
Use Case Descriptions C:u:;:)r;ﬁ:iZs
Stories Requirements Class/Object Diagrams P +
. Foundations Package Diagrams . Requirements

UnderStandlng Acceptance Models Sequence Diagrams - Bﬁirlf:lri]rl'nte;tllcj)rcis

Criteria Prototypes Activity Diagrams &

State Machines Level Across Landscape
Transition
More Solution Design Class Diagrams Architecture
Detailed Stories Architecture Communication Diagrams +
Specification Package Diagrams Architecture Contract )
Acceptance Evolutionary Component Diagrams Constraints
Criteria Development Deployment Diagrams - Solution
Building Blocks
. . : : Implemented KPls
Build Engineering Implementation slluition (3l i e N
Implementatlon Acceptance Review & Test . Deployment
. . Implementation ]
Criteria Benefits Assessment Environment

Governance
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Example Deliverables Of Full Software Engineering Approach

REQUIREMENTS

ANALYSIS

ARCHITECTURE

DESIGN

IMPLEMENTATION

SAGAS
Use Case Model

Use Case
Specifications

Analysis Class [¢

Diagram

/

y

Component

Architecture
N

Design Class
Diagram

N

V.

Design Class

Specifications
A

Application

(Code)
Building Blocks

<| Scenarios GUI
i Prototype
N
N
System Operations
N
Y
Component > P_ackage
Collaborations Diagrams
N
y
Object Collaboration Deployment
Diagr\ams Diagrams
5| Database Design > Locality
Model Diagrams
\4 y
Technology Location Details
Database > (Device) > (e.g.
Building Blocks Data Centre)
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Example Deliverables Of More Limited Agile Engineering Approach

REQUIREMENTS

ANALYSIS

ARCHITECTURE

DESIGN

IMPLEMENTATION

Themes EPICS GUI Prototype
User
Stories

______ |
1 1
! Stories \
L e e e 1

/
______ \ 2
i 1
: Stories :
e 1

/
______ |
1 1
! Stories i
L o e e e 1

/

\ 4 4
Application Technology Location Details
(Code) Database > (Device) > (e.g.

Building Blocks

Building Blocks

Data Centre)

mOzZ2Z>»X0V0TMMIOUMT

Ro
>->0
<OO0OrozITomH

<—4-r->»CoO
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Integrating EA, Stories & Use cases
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Example Aligning EA, Stories and Use Cases

Plannin Controls and
SM 0.* € Directives
anagesO0 ..
BL;:;S; :Dr?g;'ﬁ; Facility Location Supplier
*
Vel - Availableat 1..*
- Manages 1..*
-> Delivered from 1..*
Contract Offering Process Information System Platform (& any other platforms)
(C2M, L2C, T2R)
Sub - Platform
Schedule C“Sto_mer People
Experience
{ Groups 1 ..*
4 Generates1..* Network X
Other Technologies
Component
Item .
Proposition Skills
Information Component Infrastructure Natural
System P Component Eco-systems
4 Satisfies 1..%
{ Groups1..* - Ispartof 1..* "
sw Software
Perfi)er‘r/r;‘ance Product Role Component Application
\ Offers1.* - performs 1..*
/> Offeredby 1..* { Offers1..* Operation
I N * . .
Simlafe srf 05| s senie e Tt
> Fronts 1.*
Terms & Business Customer/ Business N
Conditions Service [ | internal ourney ||| Process i * bata Entity
T Y -> Receiveand / or returns O..
—> Contracfually
delivers 1.* { Comprises
A=
Price Exter.nal Internal Service Operational Capability Non Capability Capped Strategic Tactical Data Attribute
Service Procedures
Customer Customer / A.ctlvny U & Sequence Diagram Communlcatlon
User Story Diagram Diagram
Other
Goals & Objectives Requirements Class / Entity Platform & Package D
& Constraints Diagram Diagram Diagram
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Example Solution Building Block Set

An example set of
artefacts/building blocks that
might be needed to address a
specific change to an existing
customer service is shown.

- Availableat 1..*

=

)

Facility

\Locaion/

Planning

Controls and
Directives

Supplier

- Delivered from1..*

Process
(C2M, L2C, T2R)

Information System Platform (& any other platforms)

Sub - Platform
tQmer People
lerience
/ Generates1..*
c:‘:pvzf‘rekm Other Technologies
tem ‘— Proposition Skills
Information Component Infrastructure
System P Component co-systems'
/> Satisfies 1..* / \
{ Groups1..* —> Is partof 1..* /
SwW Software
Performance Product Role Component Application
Level
\ Offers1.* -> Performs 1..
> Offeredby 1..* { Offers1..* \ /_ Operation
— 0.* Business Service \ / Callable |V Actson1.*
1% N Interface S Fronts1..* Interface
Terms & Business Customer/ Business N :
ns ) - = Data Entity
Conditions Service Internal Journey Process eiveand / or returns O..
-> Offers0..* N
= Contrac _/
delivers i L Comprises
/- 1.*
i Capped Strategic Tactical
Price External Service Internal Service Operational Capability Non Capability PP € ( Data Attribute
Procedures
SN~—
Customer / 0 A Use Case \ Sequence Diagram Comr.numcatlon
. - \_/ =
Other
Goals & Objectives I;egulremgnts Class / Entity Platform & Package Deployment
onstraints Diagrarv/ Diagram \ Diagram
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Example Catalogues

| CATALOGUE CATALOGUE
- Manages 0 .* Shared PrinCiP|eS
) LOCATION & SUPPLIER Capabilities Policies
aLu‘:\e ngsfs :;?::;ﬁ; iy Sl CATALQGUE ourses of Action[| Standards
J Groups 1..* o TR CATALOGUE Programmes & Best Practices
DEEEB A [ vetvereatom T7 Projects Business rules
Of ! ] Information System Platform (& any other platforn I
|
CUSTOMER PEOPLE Sub - Platform
CONTRACTS EXPERIENCE CATALOGUE
CATALOGUE CATALOGUE INFORMATION Other
& Groups 1. Lo SYSTEM TECHNOLOGY
. I - I CATALOGUE / ECOSYSTEMS
TECHNOLOGY CATALOGUE
SKILLS & CATALOGUE
PRODUCT ROLES |
CATALOGUE [~ CATALOGUE
{ Groups1..*
|| | | APPLICATION
T CATALOGUE
1 Offerdermyr—r |
| | | — ImEIeJente usin| T
BUSINESS JOURNEY
+ offerso - SERVICES CATALOGUE INTERFACE |
o CATALOGUE CATALOGUE v~
AU T CATALOGUE
PROCESS
External ) CATALOGUE
Service Internal Service
|
STORY
Customer CATALOGUE —|  BUSINESS INFORMATION
SYSTEM SYSTEM
I CHANGE CHANGE CATALOGUE
CATALOGUE
Goals & Objectives BUSINESS CASE
CATALOGUE
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Viewpoint Scope
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Global vs Local vs Specific Viewpoints
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Global vs Local vs Specific Viewpoints
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Global vs Local vs Specific Viewpoints

Solution Solution
% Path 1 ia Path 2
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Global vs Local vs Specific Viewpoints

Solution Solution
% Path 1 ia Path 2
I .
\
S o o
=~ ~
\
/
- -
= : == :
- — B S~ ] eeeeectt
- - \ ........
........ \‘ Gecese
...... \ .
SV S S N A § ey y Enterprise
S U . i Architect
= g . (Global Viewpoint)
b = - I % .
-~
¢
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Global vs Local vs Specific Viewpoints

Solution Solution
% Path 1 ia Path 2
I .
\
S - o
=~ ~
\
/
- -
= : p——— ;
” -—— =T ~ L Leeeeeett
—— N Leedele
....... N
...... \ e ® .
— . Enterprise
S U . i Architect
= g . (Global Viewpoint)
_|e-- PRI K
- = /
¢
— e B e —————
Specialist
Architect

(Specific Viewpoint)
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Architecture Portal & Repository Structure
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Portals & Repositories

\ /

Direct
connection or
specific query

Generalised
queries

\ /
X
[\

] —
// \\

v v v v v 4
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Layering Information System Solution Components & Scope
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UMLODbject Types (Interface / Controller / Entity Function)

Interface / Session Layer |

||||||||||||||||||_Ej

Process / Controller Layer |

||||||||||||||‘Ej

|||||||||||||‘Ej
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Change Timescales

% Applet ’
‘\\

Interface / Session Layer

~
\\A

Change
Timescales

@ 1 -5 Days

Process / Controller Layer

~Ej 1 -4 Weeks

~Ej 1 - 3 Months
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Characteristic Viewpoints For Management & Control

The Integrated End To End Architecture

The
Cstem ) Agile /Digital
Space
Change
Timescales

| | @ 1-5 Days

- | *Ej 1 - 4 Weeks

I | *@1—3Months

The Integrity & Fundamental
Operations Space @ B siceos



High Level Building Blocks - Services & Modules
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Service Oriented Architecture

Architecture and design is
about bringing different
components together to
deliver a set of outcomes.

Service Oriented
Architecture (SOA) is an
approach to both business
and technical services
based on a set of principles
about how components can
be defined and interactin a
managed and visible
manner (based on ideas

developed about contracts).

SOA principles provide the
basis for defining and
implementing services that
integrate components to
deliver specified business
outcomes.

A service

represents the delivery of an agreed outcome, by a provider within the bounds
of defined performance, quality and service levels; in response to a request by a

client.

technology)

A business service delivers a specific outcome to a
customer using the relevant resources of a business
(people, organisation, process, information and

In some cases, the business service can be delivered by just using none,
one or more software services, in other situations additional elements such
as visiting buildings, talking to people, delivering or installing physical

devices; may also be needed

request/event

A software service delivers a specific outcome in terms of
an internal information system state change and/or a
return of information; in response to an identified system
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The General Properties Of A Service

The "SOA Manifesto The manifesto provides set of overall general tendencies for a good
Working Group", have service oriented architecture that value:
defined a SOA Manifesto.

* Business value over technical strategy.

Its aim is to provide clarity * Strategic goals over project-specific benefits.
about the basic properties * Intrinsic interoperability over custom integration.
of a good service oriented * Shared services over specific-purpose implementations.

* Flexibility over optimization.

architecture. ) . e :
* Evolutionary refinement over pursuit of initial perfection.

These are underpinned by a set of basic properties that should apply to
the components within a SOA:

* Reuse

* Granularity

* Modularity

* Composability

* Componentization

* Interoperability

» Standards-compliance (both common and industry-specific)
* Service identification and categorization.
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The Specific Properties Of Effective Services

SOA tends to focus on the » Standardized Service Contract — Services adhere to an agreed contract, as defined collectively

. f soft by one or more service-description documents.

properties of software » Service Loose Coupling — Services maintain a relationship that minimizes dependencies and

services. The properties only requires that they maintain an awareness of each other.

listed show key aspects of » Service Abstraction — Beyond descriptions in the service contract, services hide logic from the
outside world.

* Service Reusability — Logic is divided into services with the intention of promoting reuse.

* Service Autonomy — Services have control over the logic they encapsulate.

These aspects are equa”y * Service Granularity — A design consideration to provide optimal scope and the right granular
level of the business functionality in a service operation.

* Service Statelessness — Services minimize resource consumption by deferring the

well formed SW services.

important when applied to

business services (Within management of state information when necessary

which the software services * Service Discoverability — Services are supplemented with communicative meta data by which
they can be effectively discovered and interpreted.

operate).

* Service Composability — Services are effective composition participants, regardless of the size
and complexity of the composition.

As an architect or designer’ * Service Normalization — Services are decomposed and/or consolidated to a level of normal

form to minimize redundancy. In some cases, services are denormalised for specific purposes,

you should always be aware such as performance optimization, access, and aggregation.

of these aspects when * Service Optimization — All else equal, high-quality services are generally preferable to low-
designing the integration of quality ones.

f tract * Service Relevance — Functionality is presented at a granularity recognized by the user as a
components Tfor contracts, meaningful service.
products and services. The * Service Encapsulation — Many services are consolidated for use under the SOA. Often such
more that each of these services were not planned to be under SOA.

* Service Location Transparency — This refers to the ability of a service consumer to invoke a

compositions support these service regardless of its actual location in the network

aspects the greater the
potential for future reuse.
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Heuristics For Good Architecture And Design

A heuristic is :

A distillation of experience
about a way of working that
has been found to be of
value.

By following good
heuristics, you improve our
overall architecture and
design practice.

The core heuristics for good architecture and design are:

Understand your context

Produces satisficing (good enough) designs

Manage dependent outcomes

Prioritise your activities and deliverables

Actively manage risks

Simplify, simplify (but don’t oversimplify)

Create modules

Build solutions from available modules

Focus e2e solution design on the interfaces

Use agile / iterative / evolutionary development lifecycles
Deliver frequent deployments based on short sprints / cycles
Develop stable intermediates

Design for testability and test often

Do not optimize too early
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Interoperability Requirements

Interoperability is the ability to
share information and services.

Defining the degree to which the
information and services are to be
shared is a very useful
architectural requirement,
especially ina complex
organisation and/or extended
enterprise.

* Operational or Business
Interoperability defines how
business processes are to be
shared.

* Information Interoperability
defines how information is to
be shared

* Technical Interoperability
defines how technical services
are to be shared or at least
connect to one another.

Key to establishing interoperability is the determination of the corporate
operating model, where the operating model is “‘the necessary level of business
process integration and standardisation for delivering goods and services to
customers. An operating model describes how a company wants to thrive and
grow. By providing a more stable and actionable view of the company than
strategy, the operating model drives the design of the foundation for execution.

For example, if lines of business or business units only need to share documents,
then the Architecture and Solution Building Blocks (ABBs and SBBs) may be
simpler than if there is a need to share structured transaction data. Similarly, if
the Architecture Vision includes a shared services environment, then it is useful
to define the level the services are to be shared.

The corporate operating model will normally indicate what type of
interoperability approach will be appropriate. This model should be determined
in Phase A (Architecture Vision) if not in Phase B (Business Architecture), and
definitely by Phase E (Opportunities & Solutions).

Complex enterprises and/or extended enterprises (e.g. across a supply chain)
may have more than one type of operating model. For example, it is common for
the internal operating model (and supporting interoperability model) to differ
from the one used for the extended enterprise.
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Systems, Modules, Interfaces, Patterns and Services

Module System
A separate element or unit 1 % < includes An aggregation of at least one
performing one or more module performing at least
operations. one service.

0.* A a.1 parameterised request via a service

1..% | V performs

External Interface 0.% | < a. parametrised request Business Service
An entry or exit point from Underlying operations organised
which information can be and /or into a meaningful, measured &
passed into & out of a module, monitored set of work (activities
enabling interoperability. 0-* | < b, specific request and processes).

V' a.2 resolved

0..* | specific request 0..* | vV b.1specific request
Operation (Simple / Complex) Pattern
Performs one or a compound of A usually repeatable way in
individual algorithms, queries or which modules, services &
transforms. operations are connected,
combine & interact.
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Generic Business Service — Application Pattern

Application / Module

Business
Service

1.*
1.*

Business Service: connects one or more
operations into a service to satisfy a requesting
actor

Service
Interface

Service Interface: provides standardised access
to one or more operations

Application: / Module: one or more components
performing one or more operations offered as an
integrated and managed set of functionality

Component
Operation
Interface

1.*
1

Component: module performing one or more
operations

Component
Operation

Component Interface: provides access to a specific
operation offered by a component

Component Operation: the execution of a unit of
business functionality
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Business Service ( with interfaces & operations)

Segment / Domain Platform Business Service
Commercial Account Services Create New Account

Capability Platform A Capability Platform B Capability Platform C

Application A Application A

Xo1

Component . Component Component
cp.1 g Check if cp.1 P
Customer %
Already
Component . Component Component
P2 Exists cpP.2 cpP.2

Application B Application B

Application A

Application B

Component Component B56 Component
cP3 Identify cP.3 B58 cP3

Charging

Component Y Component B30 Component
CP.4 A8 cpP.4 B34 cP.4
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Example Real World Business Service & Application Platform View

An Enterprise Level Application Platform And
Platform Architecture . . . .
Exambl Business Service Interaction Diagram
Xample.
«component 15] «component» ij «component» ﬂ
Collaboration Paltform . Customer Management Platform Seven Sisters Platform =
xcomponents 5 Q__ «components I «component» o5
Agent.com = \' \ CMPS 2l PMF el
MCCP (To get existing cpntact dtls) i
«components =
ManageCtgtomerNotification ChPs ]
=) IF1972 DigtbuteProduct ]
«component» 3:[ «components ek — — — [ —
MCSO Oneview
CMPS calls | «components A
all to get Collaboration Paltform =
gQ (Cj)avt;oget O fKCIdﬂs?e ] ollaboration Paltform
1 fmy.d/ i tr &
- IF282 Managd) Customer (] [ s /@ mcpﬁgen 2l
« t o % ts
hteom =l conpnent? Sl 4698 s Open Depoy o
.~
[F7015 KCI Event Tr!gg = -
W R T «component: &)
/\(}( MUM :
: O
% ?
IF5285 ManageUserMessagin
IF115 Manage Billing Disputes : ol
«components
& ‘ A Computing Infrastructure i]
IF7015 DataService IF121 ManagePrint&Dispatch IF 118Wanagd Biling Order Platform
IF3218 Send Email Mg
«conjpanent> & «component» \\ & <comparents a1
Enterprise Information o Biling and Payments Platform e THRS .
«component «components «COMPONENt® o7
EDW ﬂ AMDOCS éﬂ BALA =)
!
a A

« » Slide 76



Architecture Patterns & Module Interactions
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Modularity and Interactions

— — —
/1 ————————— > - b ,
/ 5 5
— . !
1
Modules \\ Interactions i
\ 1
\ — |
- ‘\\ 1
: - S~ol 1
Boundaries — .- m——— —

Enterprise architecture provides the blueprint, plan or model and the management practices to more
actively and effectively manage the complexities within an organisation by facilitating the:

Definition of the resources within a business

Definition of systems, modules and patterns

Definition of the boundaries and relationships between these resources

Negotiation and management across these boundaries
* Management of the shared processes, information, objects and systems across these boundaries

Establishment of trust across these boundaries

Establishment of responsibilities for resources within the business

Governance for those resources from the perspective of the complete business ecosystem.
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Architecture Patterns L1/L2

The term design pattern is * An Architecture Pattern expresses a fundamental structural
often used to refer to any organization or schema for solutions (systems and services of all
pattern which addresses types). It provides a set of predefined structures and interactions,

specifies their responsibilities, and includes rules and guidelines for

issues of software o : _
organizing the relationships between them.

architecture, design, or

programming * A Design Pattern provides a scheme for refining the subsystems or
implementation. components of a specific type of system component such as a

software system, or the relationships between them. It describes a
We often also need to commonly recurring structure of communicating components that
work with higher level solves a general design problem within a particular context.

architecture patterns. o N _ _
* Anldiom is a low-level pattern specific to an implementation

context (such as a programming language). An idiom describes
how to implement particular aspects of components or the
relationships between them using the features of the given
implementation description / language.

« » Slide 79



Component Interaction Styles

Synchronous / Blocking Asynchronous
(Wait) (Fire & Forget)

X '3
. ,%: =00

Interface definition
Pre - condition
Post - condition

Interface definition
Pre - condition
Post - condition

« » Slide 80



Component Interaction Styles

Serial / Stateless
(Pass By Value)

ﬁ
B
B

Interface definition Interface definition Interface definition Interface definition
Pre - condition Pre - condition Pre - condition Pre - condition
Post - condition Post - condition Post - condition Post - condition
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Component Interaction Styles

Serial / Stateful
(Pass By Reference)

~ N , v
So N L 4 e -7
Interface definition . Interface deftpition Interface definition Interface definition
S YA ape - L.
Pre - condition oL Pre - condition . Pre,r’condlt'lc.)n _.-~Pre - condition
Post - condition ~.Post - condition N Pést - condition  _-“"  post - condition
< , -
~ \ 7’ -
. . .
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Component Interaction Styles

Orchestration / Controller

<«->

Interface definition
Pre - condition
Post - condition

Interface definition Interface definition Interface definition Interface definition
Pre - condition Pre - condition Pre - condition Pre - condition
Post - condition Post - condition Post - condition Post - condition
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Data Management Patterns

Pessimistic and Optimistic Patterns Of Interoperability

ACID (Atomic / Consistent / Isolated / Durable)

e Control / predictability / consistency

e Consistency is created beforehand ensuring the operations follow the rules.

e Planning across resource managers and explicit management of dependencies.

BASE (Basic Availability / Soft State / Eventual Consistency)
e Flexibility / simplicity / speed

e Consistency created afterwards as a result of the best efforts if any
compensation is required (which may not fully address any problems).

e Real time discovery of dependencies and limited planning across resources
managers.
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Tailoring The TOGAF Content Metamodel For Each Organisation
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An Overview Of TOGAF L1/L2

Support for different Enterprise Architecture styles — Integrated with other standards and
frameworks — Adapted to different verticals and use-cases — Scalable

Standard adapted to fulfill Market driving changes ‘ ‘
different needs to the standard v

Business needs TOGAE® Conc epts New business capabilities

driven by the market . needed — changes in
delivering problems Introduction business and operational
to be addressed models

ADM Techniques

Architecture
Development
Method

Enterprise Changes needed
Architecture to operational model

saljiqeden ssauisng

Framework providing

SI9ALI( PUB UOISIA Ssauisng

business solutions and Capability and to become adaptive
refined business needs Governance and responsive — new
capabilities to deliver
business value

TOGAF® Series Guides

dnosgy uadg eyy @

Q@usiness drivers demanding new and improved business capabilities Business and operational model creating new business needsU
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The Enterprise Metamodel V 10

General Entities

Associated with All Objects
Delvers
Prnciple Constraint Assumption Requirement Location Gap Nork Package — 1 Capability
Is delivered |
by
BUSINESS ARCHITECTURE
Creates is made specific s tracked against
— Drniver Goal Objective Measure
Addresses Realzes Sets performance
A [ criteria for
Is realized by
Realzes
Nserian Course of Action
Influences I1 Influences influences Infuences Influences
| 15 peocucea vy Is motivated by | [ Participates in is inNvenced by Is influenced by Is Infuenced by
I b Delivers Enables
Product S produced by Olga':xzauon gusm:'ss Value Stresm , l:;»u-smess
Delivers | nit 1s used by apability 1= enabled by nformation | Used 1o
erive
Is Enables I I Contains L X J Uses >
- o Is delivered by Uses | Is operationalized Is triggered by, Is operationaized Is used by
4 by Invoives by
Owns and
governs Performs a task in Delivers Operationalzes I Is realized
by
Orchestrates. i
s owned by Deltvers Belongs to T —_ = o J Operationalizes I [ s used by
Supports Pankipates in Is guided by
F s interacts with Scto Supgorts, s s Ensures comrect Cootrol
Is influsnced by | Supports, Petforms [RETRIITIS Le s By ts produced by Orchestrates, cperation of
I= bounded by Is realized by Ge ¥ o da Generates, | Decomposes
Consumes necakes, . odormed s performed by, Resohes
Reszohes Pe oy involves
Supples or
consumes Role Performs,
FPartcipates in
Service Applies to
75 1050180 by, Event 75 resoned by, Quality Theots Contract
Is generated by = generated by Appiies 1o O
measures
Provides gaverned Is oamed and SABAONGL. 1Y Supports Is governed and
interface 1o access governad by Is peovided o Rescives Is realized by MNeets measwad by
Is desived
Business Service from
Uses
Is suppied or
consumed by Is accessed and Automates some Is implemented on
updated through or all of
Realzes Uses v Serves =
Data Entity Appication Service Technology Service
Used by $ is served by
Resides within Is realized through Is supplied by
Encapsulates Implements Supplies
Logical Data Uses Logical Application | Serves Logical Technology =
Component Componen Component | revlde‘b'
Used by Is served by —
Is realized by is realced by Is realized by
Realizes Realzes Realizes
Physical Data Uses Physical Application Serves Physical Technology
Component Compoment Component
Usad by is served by
DATA ARCHITECTURE APPLICATION ARCHITECTURE TECHNOLOGY ARCHITECTURE
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The Enterprise Metamodel V 9.2

General Entities & The Opan Group
Associaled with All Objecls
3 - - - - . Dﬂm =
Principle Constraint Assumplion Regquirermeant Location Gap Weork Package T Capability
BUSINESS by
ARCHITECTURE o —
Qrganization Unit —
m;-;d fs motivatad by Canfais Crwns Uses Proaucis
- BEaio 1= e 15 prodancad
Supphes or I Inleracts wath, n::l iz delvernad by LS
Motivalas  CORSINTIOS Parfarms Daiwars -
Ach "~ Suppors, E ” Y Business
Driver ctor ¥ porfarrand]by uncHon = Capability
P . & = oyjeralionaline
Aodnaanon Exension ElEe - T | b -
£ B é Triggers, | Parformis fask | Supporis, 15 boundpd  O¥ Eratios Is inlvariced  Is produesed
Croatas E £ B Participates in | in §|_%,Is reaizad by by L by by
S € — ) I bl by
= Is iggered by,
Addrasses = e | m tvoles Value
A
Goal o] 1. ) E,\% E - E Stream
Maotivation Extension [ izl by a8 ; Is Is
. Is performed Bl EE Aope-rar.bnanzedl infwancad
5 roalized by E‘ 2 by by
through = é Produees AN ~
Read Role
o8s . Procass Invelves | 1
I's performed Tni
_Ob_j“‘:“'“'“_ Parfarms, by, eolves r al= = LS
Aodivaion Extansion Participates H g g g - Course |
Is bracked in g 2 5£|= E Realizes of Action Inflvances
Agligsl é & é § = fnfuences |
@
Seis performance] 15 rosohed by, kT Enms_com;cl
crilesia for iz ganararad by . p— el SE Prefiios
[r— [as i Service Quality [ErErEEr Contract gorkmed
Govarnance Exransian Gg:;:::; - AMaoots = M':; ::;m
Sais pedormance| 15 resolved by Apphies o GOVEnS,
s tracked 3 15 govermd and|
e e criteris for against 15 provided to Resolves I3 realized by Megts Maasires maasured by
govemed by ~
- Business Service
Prowvides, Consumes [s implememied
Iz accassad and Autarmates an
s el i
Infarmation System
- Liza: Technolo
consumed by Data Entity = Service - ay
Lised = Savves Service
B x
Rasices willin & s roalized
ksl Logical Technology
'E:ﬂ:::‘[,:aar:la Usos Logical Application Component
Dala Extansion LJ;;{’ Component
Ig reakrad by Is sralipod by )
Physical A 2 15 senved
Physical Data Usaz yscca pplication b Physical
Component T amponent Technaology
Data Extension % S EEE Component
DATA ARCHITECTURE APPLICATION ARCHITECTURE TECHNOLOGY ARCHITECTURE
Mativation Infrasiructure Process Modeling Services Gowvernance Diata Modeling Core
Extension Consolidalion Extension Extansion Extenzsion Extansion Extansion Conbtant
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Using the architecture views as a frame

The architecture views can be
presented as a frame onto which we
place the solution building blocks.

This view enables us to see the
connections between the solution
building blocks across all of the
standard framework views.

We can also relate the specific
solution building block types to
requests for change in the form of
user story types.

LOB Portfolio
Architecture
(Contract)

LOB Portfolio
Architecture
(Offering / Service)

Process
Architecture
(C2M, L2C, T2R, EM)

Platform Architecture

Sub Platforms

Physical
Components

Building, Facility,
Groundworks &
Other Technology
Architecture

Changes
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The top level solution building blocks

We group the solution building
blocks into a set of major elements
that reflect the “assemblies” that we

* Customer contracts

* LOB propositions & products

* Business services

* Customer journeys

* Processes & procedures

* Software & Physical services
organised into Platforms.

use within the business. These cover:

Customer
Contracts

LOB
Products

BT
Business
Services

(including
operations
& support)

9

Customer
Journeys

(including
internal
only
journeys)

People
Processes
&
Procedures

Software
&
Physical
Services

Platforms

These represent the first level of reuse from which we can select elements to create new solutions.

The more that we can find existing solution capabilities in the left hand side of the diagram (i.e. existing contracts or already defined
products) the greater the reuse; as they already encompass the more detailed solution building blocks.

If we have to start looking for more granular capabilities at the right hand side of the diagram (i.e. individual software services or physical
devices) the amount of change, integration and testing that will be needed to deliver new business services, products or contracts.
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Finding and reusing components for delta designs

As we define the high level design we
should initially consider using
components from the existing LOB
solution building blocks (shown in Products
grey). Customer
. . lourneys People Software
As the solution stories are Customer Processes 2
decomposed we develop the design Contracts > ('i:i::r‘:‘;"lg & Physical Rlatekns
by selecting the components with BT only Procedures Services
the highest level of composition first Business Journeys)
(i.e. reusing an existing customer Services
contract or LOB product = . .
. (including
automatically reuses the more e
detailed components to its right). & support)
We look for the existing components LOB Systems
i i i Product Catalogue
in the various catalogues (shovyn in F— iy S Platf?rm iy
green) and only consider creating Catalogue Journey Process Services
. e g > Catalogue Catalogue Deployment
new components if we can’t find (DealPoint) Service Catalogue
L (SDK Repo) Catalogue
existing ones that can be reused. Catalogues
(Supportal)

As the high level solution design is developed and building blocks are selected from each level;
a set of interaction diagrams showing how they work together should be developed, detailing
the:

* The impacted journeys and their processes and people.
* Platform service changes; identifying the components involved, the cross platform flows
and responsibilities.
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Placing the solution building blocks into the architecture views

We then place the top level solution
building block onto the architecture
views.

This creates an integrated view of the
BT architecture enabling us to
connect various components
together and understand how they
interact.

You can find out about the solution
building blocks by accessing the
underlying catalogues accessible
from the DesignPoint reference
library.

Please browse all of the catalogues
in the reference library to find out
what they cover and which solution
building blocks are available.

Target

Baseline

In Development Deltas

LOB Portfolio | LOB Portfolio Process
Architecture | Architecture Architecture Platform, Buildings, Facilities & Other Technology Architecture
(Contract) (Offering / Service) (C2M, L2C, T2R, EM)
Platforms/ Sub-platforms Physical Infrastructure
Buildings, Facilities
People _ | Softvtlare Groundworks
Services & Other Technologies
LOB ) ’
B Products
E2E A
Customer Customer | | P | | | Inform(aéc;)“r/\l)& Dats | | Software
Contracts Journey rocesses Products
Scenarios
BT Business
— Services Internal
E2E . q

Business Manual Physical Computing & Network
L Journey Procedures Services Devices & Connections

Scenarios
\ 4 \ 4 A\ 4 \ 4 \ 4 $ \ 4

Changes
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https://office.bt.com/sites/CAO/DesignPoint/RefLibrary/SitePages/Home.aspx
https://office.bt.com/sites/CAO/DesignPoint/RefLibrary/SitePages/Home.aspx
https://office.bt.com/sites/CAO/DesignPoint/RefLibrary/SitePages/Home.aspx
https://office.bt.com/sites/CAO/DesignPoint/RefLibrary/SitePages/Home.aspx

Expanding the solution building blocks

We add the next layer to the solution
building blocks by exposing the level
at which we tend to manipulate
them on a day to day basis.

It is at this level that we create the
architecture/high level design of a
new solution.

It provides enough detail to
understand:

* Which components are used
within an e2e solution

* How they interact

* What the expected performance
properties (non functionals) are.

* What outcomes they will deliver
for our customers

Target

Baseline

In Development Deltas

LOB Location
I I ]
LOB Portfolio LOB Portfolio l Process Platform, Buildings, Facil!ties & Other Technology Architecture
Architecture Architecture Stack Architecture
(Contract) (Offering / Service) (C2M, L2C, T2R, EM) Platform
Sub - Platform
Standard Physical
Contract Proposition Components
Schedule Party
Patterns | | Platform ” "
Services Building, Facility,
(e.g. LgB Pafty Catalogue Systems Groundworks &
True North) Progluct Catalogue Catalogue Other Technology
Catafogue | Architecture
Item , System / Catalogue
Skills Application
Software
Product Service Building /
(SDK) e
Siepel | Facility
Customer cal "
Experience | | Logica Inte acg Other
PT\;IZ);;:::E Journey Role Interface Implementation Technology
Scenarios | Component
pdal Progess Logical Operation
Point Catall Operation Implementation W
Business B
Service Internal Product
Terms & Experience Process |
Conditions Journey 1
N Device Catalogue
Scenarios Data Catalogue
| Network
: Data Entity Device
Operations Other (EDM)
& Support
Price Computing
Operational Manual Da}ta Device
Service Procedures - Attribute
Physical
Catall .
Service
T
T
Changes
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Aligning changes to the solution building blocks with the architecture

| Target
To manage change to components | faseline
within the architecture we use user In Developmen Deltas
StOFIeS. LOB —| Location
I I ]
LOB Portfolio LOB Portfolio l ; Process Platform, Buildings, Facil!ties & Other Technology Architecture
H Architecture Architecture Stac Architecture
For eaCh req ul red Cha nge a delta (Contract) (Offering / Service) (C2M, L2C, T2R, EM) Platform
change story of the relevant type P
should be produced. standard Physical
Contract Proposition Components
schedule Patterns | | Party Platform Buildi Facili
The various user story types are e g afty Seres Systems aroungworks &
True North) Progluct Catalogue Catalogue
developed as they flow through the e catapbgue — U  ereremre
change process describing the frem Skill Anplication Catalogue
. . Product Ssog'yiige ildi
outcomes and acceptance criteria for (SDK) Building /
. . Siepel ility
the different types of solution Customer !
b . . performance Experience | | Logical Interfacg Other
uilding block / component that erformanc Journey Role Interface Implementation Technology
S i Component
need to be created, changed or ceneres '_ :
pdal Progess Logical Operation
i ntegrated . Polnt Catall Operation Implementation w
Busin»ess B Product
Terms & service euperence | | | orocens —
Conditions Journey I -
N evice Catalogue
| Scenarios Data Catalogue
Operations Data Entity le:/‘lilz;k
S?Support Other (EDM)
Price Computing
Opseer::_ional . Mandual At?r?ttlajte Device
. iz rocedures Physical
Service
T
Changes
Delta Delta Delta Delta Delta Delta
Demand CE Stor Process Platform Component Engineering
Story Y Story Story Story Story
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DesignPoint content sections — A & D Reference Library example 1

The Reference Library contains links to many of the architecture and design repositories collectively described as the BT Business Elements
catalogue. This is a key section of DesignPoint and navigation to the various elements in the catalogue is via either the clickable picture or

https:// office.bt.com/sites/CAO/DesignPoint/RefLibrany/SitePages/Home.aspx ~ G [ %2 | x M 2 Search BT intranet o -

File

Edit Wiew Fawvorites Tools Help

i Favorites | Reference Library - Home 5 - EJ — = d=n ~ Page~ Safety~

BT Homepage | BT A-Z | BT Today | BT Help |

- . ~Reference Library » Home =

] W
BT A site for teams to organise, author and share information. It provides preconfigured public and private document libraries, with major-minor wersi
Tros TS EErodrer i & il [Hrrer
DesignPoint  ision B Strategy = A & D Guidelines= A & D Processes = AnD REsIErEr.(EL.hrarv- ABD GDVI nnnnnnn asoreenns-  ~| The reference library page includes a

A B D Committees = A B D Templates/Forms = A B D Contacts Glossary

— description and then a graphic, following
| Referencs Library by a series of links. The graphic provides
coen X/isual representation of the key
elements in the list. The repositories in
the reference library are accessible by
o et st s —————,,, clicking on the graphic. Two examples

fevel 2 e gfonce oty are highlighted.

i[]

The Refersnce Library provides guidelines. templates, patcarns, and othar forms of refersnce material that can be levaraged in order co
M cacslogu=s srchitectures for the =nterpris=. (tzken from TOGAF S

Catalogus Types

BT Business Elements Catalogue

The BT Business Elements Catalogus illustrates the different compeonents a designer ne=ds te consider in the design precess g

& Recycls Bin where they fit in the owerall design process.

h All Site Content
Thers are tweo views of the BT Business Elements Catalogue a high level view and a mors detailed view.

Detailed Components view ] BT Business Elements -

In the the image below click on the catalogues that you require further information on

If you wou Id like to add new resources please raise an Change Issue Type on DesignPoint Jira I

l v 4

| 4 ) e— Seline

y 4 J In Development Deltas
LOB Portfolicd LOB Portfolio Process
ortire At = A Platform, Buildings, Faﬁlmes/mher're.:hnc.lomr.nrcmmaum
(Contract) (Offering / Service) (czm yfc, T2R, ERM)
Matrix Architecture Physical Infrastructure

Matrix Platforms Buildings, Facilities
People Ground works

B & Other Technologies
P ucts. frware
ces (SDK)
c Towe:
i er Processes Software
ki Journeys Information Products
and Data (EDM)
BT Business . :
[ Services nternal
E2E Manual P'“'s: cat Computing & Network
|| Business Procedures se * Devices & Connections
I Journeys
ll € Local intranet | Protected Mode: OFf #@ v~ T 85% -
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Simplified Elements Of An Enterprise Architecture

Our enterprise architecture connects our
business goals, objectives and Goals & Objectives
requirements to our information system

implementations. provide ' provide

context for {, require \ context for |,
The architecture guidelines (the
principles, policies and standards, Architecture . s .
roadmaps, reference models and patterns) Guidelines Business Capabilities gl
provide the context and controls for how

we develop and govern existing and new

) . realised by {,
solution components and integrate e2e

products and services for our markets. E Architecture & Solution E

i Building Blocks !

The building blocks (representing the ! follow where satisfy where i
. ! . .

actual business and technology : possible T . possible T !

components) provide the “raw material” T Products & Services | ---------------- E

we use in our current solutions and that | - i

we can reuse or change to create new ! provide i

[ : bility t :

solutions. ' follow where capanrityto satisfy where |

' possible T possible T |

The building blocks are grouped into ] Architecture | | i

| Domains |

* Specifications of what is needed: E :

Architecture building blocks i implement i

! & execute |

Implementations of what is needed: i follow where B satishy where |

¢ : ! possible T possible T !

Solution building blocks ! :

i Components | |-----------------
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Simplified Enterprise Architecture Viewpoint

We have identified these
elements as the most relevant
to our business.

The generic enterprise
architecture viewpoint
identifies the main business
and information systems
elements for the markets and
locations in which we operate.

This architecture viewpoint
supports the development of
separate and shared business
and information systems
components and their efficient
and effective use, as
determined by the relevant
business goals, objectives and
associated requirements for us
and each market.

. & located in
Business .
. Location
Capability
offered in delivered by {
Market| Portfolio . Platform
aligned
to > .
Environment
Product /
Service /e
Centre
made up of \, implemented in T
partly
implemented
. in = Physical deployed on = Physical
Business .
Application Technology
Process
Component Component
utilises |,
(CRUD)
& provided by Physical
Supplier Data
& operated by Component
& maintained by
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The Potential Catalogue Set (2)

For example: when creating a
new application component a
record of the component
should be placed in the
application component
catalogue and references to
that component created (if
relevant) against the:

* APIs it uses,

* application services it is part
of (if relevant),

* business capability it
implements,

¢ data centre / environment it
is deployed in

* market it addresses

* physical data components it
uses,

* platformsitis placed in,

* processes it is part of,

* products and/or services it
supports,

* suppliers who created it,

* suppliers who operate it,

* suppliers who maintain it,

* technology components it is
deployed on, and the

* technology services it is part
of.

= E |5 5 2 2

2 S g & gl (&

2| 82| =Y £ 2| 8|5

EleIB|5 |§] |S IHE

1ol gl =] |8 S Sl

SISIQIEl L& Sl el |.|B|BE

I R R E T
=|2|g|2|R| 8|2 2| £|5|c|8|5|s|8|8e
<|<|<|a|lall8|l8|3|la|lalalalalal=|lF~F]|=2

Application |API X 1
Application |Application Component X X | X [X XX [X[X[X|[X][X X |13
Application |Application Service X X |X XXX [X]|X[X]X X |12
Business Business Capability X | X X X | X 5
Technology |Data Centre / Environment XX X X[X|X]6
Business Location X 1
Data Logical Data Component X 1
Business Market X[ X|X X X | X 6
Data Physical Data Component X | X X X X 5
Technology |Platform X | X X | X X | X|X[X]|X]9
Business Process X | X X | X 4
Business Product X[ X|X X X | X X 7
Business Service X|X]X X X | XX 7
Business Supplier X | X X X [ X X[ X]7
Technology |Technology Component X | X X X X X|l6
Technology |Technology Service X | X X X X [ X 6
No Of Matrices For Column 1(13(12|5|6|[1]|1]|6|5(9|4|7[7|7]6]|6]9

(N.B. the total counts entries twice (horizontal and vertical) so the number of relations is 48)

« » Slide 98




How Much Work Is This And What Is The Value?

This seems at first sight to be a lot of
work but when broken down as
shown here, it can be seen to be
both much simpler and of significant
value.

Each domain architect is responsible
for the relevant entity catalogues.
The number of entities for each
domain is relatively few and many of
them (particularly in the business
and technology domains do not
change very often).

Part of effective solution design,
quality assurance and repair requires
that we understand, what we have,
the impact across any other
elements and what has actually been
created.

Additionally, knowledge of what we
already have and how it is deployed
within our environments makes it
much easier and faster to reuse
components and their capabilities;
avoiding time and money on new
solutions that may not be needed
and incur the greater risk of new
deployments.

Business Domain
Catalogues

Business Capability
Location

Market

Product

Business Service
Process

Supplier

Application Domain
Catalogues

API
Application Component
Application Service

Cross Reference Entries

Data Domain
Catalogues

Logical Data Component
Physical Data Component

Technology Domain
Catalogues

Data Centre / Environment
Platform

Technology Component
Technology Service

« » Slide 99




Change Lifecycles
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Development Lifecycle Shapes

Requirements

Waterfall

I - Analysis

I I Design

g Build
I - Deploy
I I - Maintain

Prototyping

Maintain
& Extend

Implement =

Planni

Initial
Planning

Evaluat

Requirements
ng

Iterative (Unified Process)

Analysis & Design

Implementation

Deployment
ion
Testing

Evolutionary Incremental
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The Agile Approach

Included In Original Inputs To Not Included In Original Inputs To The
The Agile Manifesto and Agile Agile Manifesto and Agile Alliance But
Alliance Some Aspects Included Later
Crystal Methods Lean Development Business Rules Based Iterative Development
Alistair Cockburn Toyota Bob Charette D evelopment Tom Gilb
Rapid Application Dynamic Systems Rapid Evolutionary Quality .Function Deployment
Development Development Development (The Voice of The Customer)
Many Method Lowell Jay Arthur Many Japan - US
UK DSDM Consortium
Object Oriented Component Based Development
SCRUM Development Many
Schwaber & Sutherland Many
Adaptive Extreme Contract Based Development
Software Programming (XP) (Design By Contract)
Bertrand Meyer

Develop ment Beck & Cunningham

Jim Highsmith
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TOGAF & Agile Lifecycles

H
Architecture
Change
Management

G
Implementation
Governance

E
Migration
Planning

Preliminary

A
Architecture
Vision

B
Business
Architecture

©
Information
Systems
Architecture

Requirements
Management

D
Technology
Architecture

E
Opportunities
&
Solutions



H
Architecture
Change
Management

G
Implementation
Governance

=
Migration
Planning

Overlaying TOGAF & Agile techniques

Preliminary

A
«rchitecture
Vision

B
Business
Architecture

C
Information
Systems
Architecture

D
Technology
Architecture

E
~1portunities

&

itions
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Blending TOGAF and Agile Techniques

Change Vision Backlog Change Vision Version Backlog
Product Backlog Minimum Viable Product Backlog

Transition Architecture Backlog
Delivery Sprint Backlog

@ B sicews




Change Profiles

Much (but not all) of what we change
can be shaped by the concepts within the agile approaches.

True Enterprise Agility
Is Enabling The Optimum Change Profiles
Based On The Goals, Objectives & Requirements
Of Each Specific Change and Its Possible
Solution Options
(Not A One Size Fits All Approach)

Robust Change Agile / Functional Change Rapid Change
e.g. Nuclear e.g. Sales e.g. Two Weeks
Power Station, Campaign Left Before
Aircraft Control Systems , Async Messaging Systems Market Windows
Core Banking Systems | Information and Document Sharing | Closes

Higher Integrity Lower Integrity Arbitrary Integrity
Higher Risk Lower Risk Arbitrary Risk
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Change Scale & Lifecycle Choices

Fully Engineered/Iterative @60 process steps

Aglle/lte rative @ 20 process steps

Fast to Market/Iterative @ 5 process steps
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Change Scale & Lifecycle Choices

Fully Engineered/Iterative @60 process steps

Aircraft Control Systems

ATM Systems

Bank Account Management Systems
Core Data Systems

Agile/Iterative @ 20 process steps

Social Media Sites
General Information Sites
Information Aggregator Sites

Fast to Market/Iterative @ 5 process steps

Google Glass
Make The Time Window Non Critical Systems
Save the Business Systems
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Recommended Books For Understanding The Developing Ideas

ANNIVERSARY EDITION WITH FOUR NEW CHAPTERS

ONINIINIONT IAVYMLIOS NO SAVSS3I

MYTHICAL
MAN-MONTH

FREDERICK P. BROOKS, JR.

Fred Brooks 1975/95

Observation on creating large
scale systems from architect
of the IBM mainframe
operating systems.

One of the first classics of
software development.

TOM GILB

PRINCIPLES OF
SOFTWARE

ENGINEERING
MANAGEMENT

Tom Gilb 1988

The classic text describing the
flood of iterative and incremental
customer focused requirements
responsive approaches. Includes:

* The Principle of Fuzzy
Numbers

* The Norwegian Mountain
Survival Principle

e The Juicy Bits First Principle

* The Mountain Goat Principle

* The “How Little ?” Principle

Agile Software
Development
Ecosystems

The Agile Software Development Serie:

Foreword by Tom DeMarco

Jim Highsmith

Jim Highsmith 2002

A record of the Snowbird,
Utah meeting that set up the
Agile Manifesto.

Describes many of the 1980
and 1990s techniques that we
aggregated into the Agile
approaches.

A

3Caling e
dortware Agility

best Practices for Large Enterprises

The Agile Software m

Alistair Cockburn and Jim Highsmith,
Series Editors

Dean Leffingwell 2007

Described the issues
associated with practicing
agile at scale.

Is the basis for what

subsequently emerged as
SAFe®.
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Collaborative Working

||

SA
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% ] P % ? %

Time Function
Cost Quality
Resource | 50% | Performance



TOGAF Change Cycle

The TOGAF® Standard
For Enterprise Architecture

Plan

. Manage change

Architecture
Requirements

Architecture
Techniques

.. Develop and organise the

vision for a change Architecture
Styles

... Govern and assure the
implementation of a change

Architecture
Development Architecture
Method Governance

. . Management
... Define the architecture of, and plan for, F:an:leworks

the implementation of a change

Roles
& Skills

Check

Optimizing your business, technology & information systems into
an integrated environment that is operationally effective,
responsive to change and implements your business strategy.



https://pubs.opengroup.org/togaf-standard/adm/chap13.html
https://pubs.opengroup.org/togaf-standard/adm/chap13.html
https://pubs.opengroup.org/togaf-standard/adm/chap02.html#tag_02_05_05
https://pubs.opengroup.org/togaf-standard/introduction/chap03.html#tag_03_16
https://pubs.opengroup.org/togaf-standard/introduction/chap03.html#tag_03_16
https://pubs.opengroup.org/togaf-standard/adm-techniques/chap01.html
https://pubs.opengroup.org/togaf-standard/adm-techniques/chap01.html
https://pubs.opengroup.org/togaf-standard/architecture-roles-and-skills/
Quick%20Guide%20Diagrams%2019.pdf
Quick%20Guide%20Diagrams%2022.pdf
Quick%20Guide%20Diagrams%2021.pdf
Quick%20Guide%20Diagrams%2020.pdf
https://pubs.opengroup.org/togaf-standard/applying-the-adm/chap03.html#tag_03_02
https://pubs.opengroup.org/togaf-standard/architecture-content/chap02.html
https://pubs.opengroup.org/togaf-standard/architecture-content/chap07.html
https://pubs.opengroup.org/togaf-standard/architecture-content/chap06.html
https://pubs.opengroup.org/togaf-standard/introduction/chap03.html#tag_03_13
Quick%20Guide%20Diagrams%2017.pdf

TOGAF Activities & Main Deliverables

Review new
requirements

F-—--

I
1 Requirements
Management
|
Is the
1 change
| successful?
===l

Change
Management

s

Preliminary

Lo

Architecture
Vision

-

Architecture

Implementation
Governance

Delivering Effective Business, Technology & Information Systems

Requirements

Assessment

dentify and describe
new or changed
requirements and their potential impact

Request For
Architecture
Work

If there s a change to progress or review, produce a new
request for architecture work including the development
and governance process to be adopted

The TOGAF® Standard
For Enterprise Architecture

Into Your Solutions Landscape

Enterprise Segment Solution
stratesic capabity Capabiity
Identify the

types of change

Requirements
Repository

Maintain requirements
records including changes

Architecture
Board

Oversees and governs
architecture change

Identify the skills,

[om)

55

Tailor TOGAE Establish & evolve a repository
roles, processes and continuum classifications
and tools needed for building blocks and artifacts
[& & & gﬂ ;
e
dentify all Collect all of their concerns Identify the
stakeholders and begin to develop the views involved
for the relevant viewpoints system(s)
Landscape

Architecture
Requirements
Specification

Architecture
Definition
Document

Identify and confirm the requirements,
performance properties and
implementation guidelines

Architecture
Contract (for
implementation!

Gain sign off from all stakeholders
to the contract

Identify and collect the
artifacts describing the
architecture building blocks

Implementation

Agree the implement

governance model

Governance Model

Place the ABBs to be referenced and
reused in the architecture
repository for future use

ation

Identify the potential
entity meta-model for
building block types

Compliance
Assessments

Establish the baseline
architecture and change

Describe the organising
dimensions for the
architecture landscape

Evolve aset

of
architecture
principles

Architecture

Develop the target
architecture

Evolve an
enterprise
roadmap

Statement of

Generate a statement of architecture work

including the scope of change & expected
progress towards the architecture vision

Identify items
(SMART) that
could be
addressed

Decide there
isa change to
address and

on completion

whether it has
been well
implemented

Ensure that

addresses the
requirements

associated
change

Gain
stakeholder

commitment
to progress

Developa
ifreatione

context vision
— Implementation Architecture
— —— & Migration Plan Contract (for

plementation

Produce the roadmap of
transitions and work packages
or

and contract for

Formalise and complete the
transition and work package plan

Complete the compliance assessments
for product/project change deliverables

Update revised ABBs to be referenced

for the project

Document and agree the draft
contract details with all
stakeholders

Architecture Landscape

Solutions Landscape

Building

Solution & Solution

Blocks

Building Blocks

and reused in the architecture
repository for future use

Utilise the SBBs in
the operational and
su

efiVirofimenits

relevant views

Implement the
systems for
each specified

service and
solutionin I
with the
contract



http://www.enterprise-architecting.com/eaex/TOGAF%20Quick%20Guide/Quick%20Guide%20Diagrams%2018.pdf
http://www.enterprise-architecting.com/eaex/TOGAF%20Quick%20Guide/Quick%20Guide%20Diagrams%2018.pdf
https://pubs.opengroup.org/togaf-standard/adm/chap13.html
https://pubs.opengroup.org/togaf-standard/adm/chap12.html
https://pubs.opengroup.org/togaf-standard/adm/chap03.html
https://pubs.opengroup.org/togaf-standard/architecture-content/chap04.html#tag_04_02_08
https://pubs.opengroup.org/togaf-standard/architecture-content/chap04.html#tag_04_02_20
https://pubs.opengroup.org/togaf-standard/architecture-content/chap04.html#tag_04_02_17
https://pubs.opengroup.org/togaf-standard/architecture-content/chap04.html#tag_04_02_17
https://pubs.opengroup.org/togaf-standard/architecture-content/chap04.html#tag_04_02_18
https://pubs.opengroup.org/togaf-standard/architecture-content/chap04.html#tag_04_02_18
https://pubs.opengroup.org/togaf-standard/applying-the-adm/chap03.html#tag_03_02
https://pubs.opengroup.org/togaf-standard/architecture-content/chap04.html#tag_04_02_07
https://pubs.opengroup.org/togaf-standard/adm-techniques/chap02.html#tag_02
https://pubs.opengroup.org/togaf-standard/architecture-content/chap04.html#tag_04_02_06
https://pubs.opengroup.org/togaf-standard/architecture-content/chap04.html#tag_04_02_03
https://pubs.opengroup.org/togaf-standard/architecture-content/chap04.html#tag_04_02_14
https://pubs.opengroup.org/togaf-standard/adm/chap10.html#tag_10_03_05
https://pubs.opengroup.org/togaf-standard/architecture-content/chap04.html#tag_04_02_07
https://pubs.opengroup.org/togaf-standard/architecture-content/chap04.html#tag_04_02_02
https://pubs.opengroup.org/togaf-standard/architecture-content/chap04.html#tag_04_02_13
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TOGAF Activities & Main Deliverables

Review new
requirements
Fr---- -
Requirements
I Management
—-— o e —
Is the I
change I

successful?
11—
———=d==»

Change
Management

L &

Preliminary

- &

Architecture
Vision

-3

Architecture
Specification

e T e Rl R

el milesibaieiiell mall B E—

Implementation
Governance

r-

Requirements
Impact
Assessment

Identify and describe
new or changed

requirements and their potential impact

Request For
Architecture
Work

If there is a change to progress or review, produce a
new request for architecture work including the

@

Tailor TOGAF

b Aad

Identify all
stakeholders

development and governance process to be adopted

Enterprise
Strategic

Identify the skills,
roles, processes
and tools needed

Collect all of their concerns
and begin to develop the
views for the relevant

Architecture
Requirements
Specification

Identify and confirm the

requirements, performance properties

and implementation guidelines

Architecture
Contract (for
implementation)

Gain sign off from all stakeholders
to the contract

Architecture
Definition
Document

Identify and collect the
artifacts describing the
architecture building
blocks__

Implementation
Governance Mode|

Agree the implementation
governance model

Establish & evolve a repository
and continuum classifications
for building blocks and artifacts

Identify the
involved system(s)
of interest

Identify the potential
entity meta-model for
building block types

Architecture Landscape

Architecture Building
Blocks

Place the ABBs to be referenced and
reused in the architecture

repository for future use

Compliance
Assessments

Segment
capabifty

Identify the
types of change

Establish the baseline
architecture and change
context

Requirements
Repository

Maintain requirements
records including changes

&

Architecture
Board

Oversees and governs
architecture change

Architecture

Architecture
Vision

Develop the target
architecture
vision

= = 7‘ Principles -_—

| — -
Describe the organising Evolve a set of Evolve an
dimensions for the architecture enterprise
architecture landscape principles roadmap

Statement of
Architecture
Work

Generate a statement of architecture work
including the scope of change & expected
progress towards the architecture vision

T—

Produce the roadmap of

transitions and work packages

for implementation

Complete the compliance assessments
for product/project change
deliverables

Implementation
& Migration Plan

Formalise and complete the
transition and work package
plan for the implementation

Architecture Landscape

Architecture

Contract (for

implementation

Identify items
(SMART) that
could be
addressed

Decide there is
achange to
address and on
completion
whether it has
been well
implemented

Ensure that the
capability
exists to
addresses the
requirements
and associated
change

Gain
stakeholder
agreement on
the target
vision and
commitment
to progress

|
I
I
|
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|
I
I
|
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|
I
I
|
-
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I
I
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Develop a I
specification, plan
and contract for I

impl. ion of

Document and agree the draft
contract details with all
stakeholders

Solutions Landscape

the vision I
including all
relevant views I
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Blocks

Architecture BuildingJ

Solution & Solution
Building Blocks

Update revised ABBs to be referenced
and reused in the architecture
repository for future use

Utilise the SBBs in the
operational and
support environments

Impl the
systems for I
each specified
service and I
solution in line
with the I
contract
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The Four Viewpoints of Scaleable Agile
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Levelling Viewpoints and Artefacts
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Making Sense Of The Capabilities, Services, Processes & Functions

. The TOGAF content framework Identify which specific abilities a business should have
differentiates between the Business
processes of a business and the strategy Competencies Capabilities
services of a business. layer

provide the context for choosing which services to offer

— Business services are
specific processes that

have explicit, defined Business : :
boundaries that are management Business Services
explicitly governed. layer provide the contractual

terms for the execution o

—  Services are distinguished

from processes through provide the context for manage require the

the explicit definition of a Logical and sequencing of the state of participation

service contract that , of
operations - - "

defines a post condition IaF:/er Proge.s_ses > Fulnctlpﬂallly > En'FItIeS <

and it performance (Activities) (Algorithms) (Objects)

attributes.
record

o The granularity of business may invoke identify the processing required by sltLZ(:e

services should be determined | IS /Application Services of

according to the business )

drivers, goals, objectives, and Phy5|ca?I Aoplicati Data

measures for this area of the operations pplication change the ..

business. Finer-grained services layer Components state of Entities

permit closer management and provide the v v

measurement (and can be execution Platform/Technology/Infrastructure Services

combined to create coarser- platform for 7'y 7y

grained services), but require

greater effort to govern. Technology Components
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Completing The Business Architecture View (POPIT)

Identify which specific abilities a business should have

Business
strategy Competencies Capabilities

layer

provide the context for choosing which services to offer

Business BUSI S :
management : usSINess services
| provide the contractual
ayer terms for the execution of
provide the context for manage require the
Logical and sequencing of the state of part/ctl);])cat/on
operations Processes | Functionality | Entities |,
layer (Activities) (Algorithms) (Objects)
record
may invoke identify the processing required by ;hi
, state
| IS / Application Services of
icati > Data
Appllcatlon change the .-
Components state of Entities
Physical v v
operations provide the Platform/Technology/Infrastructure Services
layer execution A A
platform for
Technology Components
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Tools For Architecture Development - Archimate

There are ostensible advantages

associated with selecting a single tool.

Organizations following such a policy
can hope to realise benefits such as
reduced training, shared licenses,
guantity discounts, maintenance, and
easier data interchange.

However, there are also reasons for
refusing to identify a single mandated
tool, and the fact that a single tool
would not accommodate a variety of
architecture development maturity
levels and specific needs across an
enterprise.

Successful enterprise architecture
teams are often those that harmonise
their architecture tools with their
architecture maturity level,
team/organizational capabilities, and
objectives or focus, using a separate
Portal to integrate information from
various sources.

The Archimate Tool Components

Extension Core (Steps B/C/D) Extension
(Steps P/A) (Steps E/F/G)
Motivation Active Structures Behaviour Passive Structures Implementation
& Migration
 — . .
stakeholder Business % Business (:D Business |:> Business D Business Representation Work
actor role process event Entity / object package
z
<
> —0 Product
. . rodu
Goal . ﬁ Business @ Business Business I:II Business (:) Meaning Deliverable
(Objective) c collaboration interface function service
K] —
3
<]
i Business contro0 Contract
Principle @ N Q \ Business (I) ( A
Location (Organisation unit) lit
(Policy) interaction servicequality —
i service level)) Plateau o
i
Driver 4 %
i' i E oplication |::| optication C | | |oata Gap
i) component collaboration function service Entity / object
& €
e S
28 Extension
Requirement = Application Application (D
EE interface interaction (Steps P/A)
o«
£
E - (Capabilities)
Constraint
. Q InfrastruﬁureQ Infrastructure (Architecture
Node @ Device function service Artefact D
2
2
:
Assessment ; u
System
Network
£
=
:
(Measure) = - —0
Communication Infrastruc‘tura_c
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Project Context Diagram Archimate

Business Sign Up For Manage
Services Service From Service

Card
Payment

Browse And
Order By Kiosk

Browse And
Order On-Line

Home Account

A
I
|
Business '
Processes !
Sign Up For = Manage = Log On To = Search = Order = Request Buy = Make
Account Account Service Catalogue Goods Installation Service Plan Payment

4 A A
Change = Print = = Request View =
Order Order Print Of Order Order History

On-line Ordering

Y

[ Cancel Order

Sign Up For
Service From
Home

i

Application Manage Browse And Card

Services Service Account Order By Kiosk Payment
/' /'

— N . Service From Home System N :

Application NN 1

N4 1

Components

Account % On-Line Order Card

Management Management Payment

Infrastructure
Services Interface Process / Network Integration Data Security Environment
(Web Server) Function Management Management
(App Server)

A Project Context diagram shows the scope of a work package to be implemented as a part of a broader transformation roadmap. The
Project Context diagram links a work package to the organizations, functions, services, processes, applications, data, and technology that will
be added, removed, or impacted by the project. The Project Context diagram is also a valuable tool for project portfolio management and

project mobilization.
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Project Context Diagram Archimate (Versioned)

Product Product Product
Business Sign Up For Manage Version 1 Version Browse And Browse And Version 2 Card
Services Service From Service Order On-Line Order By Kiosk Payment
Home Account
A A
| A 1 1 i
| | |- — == === - === === ! |
1 1 1
1 1 : 1
1 1 1
Business : : / On-line Orderin Product \ :
Processes 1 1 g Version 4 \
1 1 1
Sign Up For E> Manage E> Log On To ':> Search ':> Order ':> Request E> ':> Make ':>
Account Account Service Catalogue Goods Installation Serwce Plan Payment
A A A
Change ':> Print = Cancel Order = Request = View =
Order Order Print Of Order Order History
I 4 1
I I
Application Sign Up For Manage Browse And Browse And Card
Services Service From Service Account Order On-Line Order By Kiosk Payment
Home
X ~ X ~ :
\\ ’ A 7’ ;
N P On-line Shopping System AN i 1
Application NOL N7 1
Components A2 v !
Account Order Card
Management Management Payment
A
Infrastructure
Services Interface Process / Network Integration Data Security Environment
(Web Server) Function Management Management
(App Server)
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Modelling and UML
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Why modelling?

The Unified Modelling Language (UML) is When we look to create new business solutions we are faced with the tasks of
the preferred notation for modelling understanding:

software rich business solutions. As most

business processes are supported by ICT * The current state of our business environment

systems it has an application for most * The specific requirements for change

areas of our business. e How we translate those requirements into changes in our business

environment

Modelling for business and software
systems was initially developed through To help us in this we develop models. Models are abstractions of something for
the purpose of understanding and generally represent specific points of view

the 1970s-1990s as businesses began to AN
and simplifications of the real world.

use more systematic methods of
improving operation and increasing

. They enable us to focus on the essential elements and properties of a desired
automation of processes.

solution by:

Modelling enabled a better
understanding of existing processes and
systems and was increasingly aligned to
standard taxonomies creating shared
concepts and terms.

Highlighting different viewpoints and views

¢ |dentifying important structures and patterns

¢ Improving communication with various stakeholders
e Enabling early testing before full scale creation

e Reducing complexity for analysis and overall design

e Providing pre-defined concepts for optimising complex relationships when
needed
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The basic properties of UML

UML is a standardised visual modelling
language intended to be used for
modelling business process and their
underlying elements and the analysis,
design, and implementation of software
based systems.

UML can be applied to diverse business
domains (e.g., banking, finance, internet,
aerospace, healthcare,
telecommunications, etc.) and can be
used with all major object and
component software development
methods and for various implementation
platforms (e.g., J2EE, .NET).

UML was developed in the early 1990s to provide a consolidated
standard industry modelling language (from the pre-existing object,
function, process and data oriented modelling languages) and has
since become the worldwide standard managed by the Object
Management Group (OMG).

e UML version 1.1 adopted by OMG and updated to 1.3, 1.4, 1.5 with
minor revisions and additions.

e UML version 2.0 was introduced in Oct 2004 to support Model-
Driven Architecture/Model-Driven Development 2.4 is the version
released in 2011.

e Version UML 2.x refers to any of the version 2 minor versions.

It is intentionally development process independent and can be
applied in the context of different processes. However, it has been
developed in line with use case driven, iterative, agile and incremental
development processes. An example of such a process is Unified
Process (UP).
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The standard UML models

UML comprises a set of standard
structural and behavioural models
(shown on this slide) supplemented by
some more specialised ones such as:

* Composite structure

* Interaction overview

* Network architecture
* Timing

* Locality

The structural models represent the
"things” in the problem space, how they
are grouped, and their relationships.

The behavioural models represent
actions/activities and flows in the
problem space, how they are connected
and how they are sequenced.

Structural
Models

Object

Package

Component

Deployment

Additional

Specialised Models

Behavioural
Models

Use Case

Activity

Sequence

Communication

State Machine

Additional
Specialised Models
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When you use the models

The models can be used to capture three
different levels of information:

* Analysis (As Is and To Be)
* Design
* Implementation

All of the models can be used for
analysing the current or proposed
situation and capturing aspects of the
design.

You should choose the models relevant
to the specific solution being reviewed,
changed or developed.

In a number of cases you will want to
maintain both analysis and design
models as on-going documentation.

You may also layer the analysis and
design models to reflect different levels
of detail such as an overall architecture
view or a detailed design view.

Analysis

Use Case

Implementation

Class

Deployment

Object

Sequence

Activity

Package

Component

Communication

State Machine

Deployment
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Strategy / Business / Vision Artefacts
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Example Business Models

Business Approach Model

Word of mouth referral Confirmation of New
Business received

Customer sees advert
Sale

Customer identifies need
““_ Values/ Outcomes

Business Scenarios / Customer Journey

Business Events

[?eLféS;)%%{R/e Business Services are realised by Value Streams / Business Processes
g}esrlgge(g#\t/e Business Processes implement Business Services

Value Streams / Business Processes

* Accountability
* Responsibility

Business Operating Model

Design
Council

* Accountability
* Responsibility

Worldwide
Business
Research &

Development

* Accountability

Delivery
Infrastructure

= Accountability
* Responsibility * Responsibility

1. Single shared global implementation
2. Single shared global model, local implementation
3. Multiple different local models and implementations

Example interoperability/integration patterns

A Business Model is an arbitrary abstract diagram
that provides a coarse grained/high level view of how a business is structured and organised
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Business Model Canvas

Key Partners

Product
Manufacturers

Mational
Suppliers

Regional
Suppliers

Key Activities

Value Proposition

Customer E Low Prices
Analysis
b A . -
Supplier :EE\
Management rsonal Touc
~ "
Key Resources
vailability fo
Common and
Brand (0T} egional Need
Reputation -
Real Estate [y

Customer Relationships

Personal D
Assistance

Warranty @
Service

Channels

Retail —O
shopfronts

Web-based O
Inventry Info

Customer 5egments

Mass Market %

Regional
Specialization

Cost Structure

<<Cost=>
Facilities and
Jransport

<<Cost>>
Employees and

“-—__Eu ppl‘r_.:—""

<<Cost>>
Scale Across

S

Mation
—

< <Revenue:>
Profit on Sales

Revenue Streams

<<Revenue>>
Warranty Service

=<Revenue>>

Manufacture
Rebates

— R
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Example Business Capability Map
)

Strategic
capabilities

Operational
capabilities

Supporting
capabilities

Business management

Strategic EEE Fiscal & R'SI.( & Performance
accounting compliance
management management
management management
J
' o 4 ) )
Product :EE Marketing \:@ Sales and «H Customer care «H
management Distribution
Product o] Market o] D:::; t:‘:i:clm Customer C;T;::)nner
definition development service
management management
Product EEE Campaign E@ Sales f:;:::l Cu:::;"er
engineering management execution
management management
_ O AN J J
e ' ) X =)
Asset management ﬁ Money management «H Claim management H
Investment EEE Investment Banking dﬁ e Cpntract O
strategy performance lifecycle
management management settlement
management management management
Invgrsé:;;nt EEE inC::tec;( . Cash flow EEQ Money market EEE Contract EEE Claim EEE
m:nagement maintenar):ce management management administration administration
N J/ J J
. 7\
Business support H
Organizational HR Office <A Facility <A IT <A
development Management management management management
- J

A Business Capability map is a coarse grained/high level view of business structure, functionality and
activity to assist in planning, running and managing a business.
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Value Streams & Business Capabilities

Example Business Capability (38) Map - Structured By Value Streams (7)

Attract
Customer

Supply Customer

Attract
interest

Customer Use & Payment

Schedule
order

Measure service
consumption

Billing

Revenue
assurance

Cash
collection

Continuous operation and service delivery

Manage
prospect

Manage
customer owned
services

Manage
own
services

Manage
processes

Manage
solution

components

Business continuity
services

Service

reporting

Manage value
added
services

Gain
customer
commitment

Product and service development

Know
markets

Manage product &
service

Define
new / changed
product & service

Design
new / changed
capability

Develop
& test capability

Trial & implement
capability

Hand over
toin life

Evaluate & improve

Generic management and support capabilities

Customer
issue
resolution

Receive
request / problem

Manage customer
relationship

Manage
incident

Resolve
problem

Finance, treasury
& accounting

Procurement, contracts,
legal & regulatory

Compliance
& risk

Facilities
management

Technology
management

Business
management

Partner & supplier
management
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Example Value Stream Map

Series Guide: Value Streams EEE

This series guide provides guidance on how to to identify, define, model, and map a value stream to...

S Define >\ cmr?o>> Lo > Intareire >\ .

T brigran vyre. “eyrs -~n
oo iwe = m [Sunst hnbeg )
st e
L o m
[ Fontvn Avbusarns | [ Avemonae | o=
- (o v | ~n
:‘m R e
== Prwres myes
! ee— | =—
- | | e So trme W
[mn— = von e
Il s e
L
-

A Value Stream is a coarse grained/high level view of a full Process Flow
focusing on key value elements not a full process flow model
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Example Organisation Map

Company Organizational Chart

President
O W
[Mams]
} _ : _
VP - Sales VP - Production VP - Marketing
e Q
[Mame] [Name] [Name]
Managar Managar Managar
. Q Name] | © e -
Managar Managar Managar
" O [hamz] — O [hamz] [Hamz]
Managar Managar Managar
" C} [hamz] — O [hamz] [Hams]
Managar Managar Managar
I O [hama] T D [Hamz] [hams]
Managar
B O [hamz]
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Example Use Case Model

X

Customer

X

Loan
Specialist

process Loan System
/ reply

//W\

A

loan
/ request

approve
/' loan
authorise /
Ioan

pay

mform
customer interest

<<includes>>

credit
amount/

\ receive
\\ reply

=

Loan
Salesperson

X

Loan
Manager

|

=

Message
Delivery

A Use Case diagram shows Actors interacting with a System of concern identifying the
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Use case description

Each use case has a description in the
form of a set of structured clauses.

This format can be varied, the one shown
is about average for the format type and

level of complexity .

The aim of a use case is to clearly
describe all of the exchanges between

the actors and the system; and the state

that the system will be left in once the
use case completes.

A use case should be written so that all
stakeholders can understand it
minimising “technical” jargon.

High level use cases are similar to the
later developed concept of user stories
but tend to have a more formal
structure.

Use Case: Pay Interest
Description:

The due interest on all deposit accounts for the last month has been calculated and credited to
the accounts and a report produced showing the interest paid.

Actors:
Manager

Printer Queue

Assumptions:
None

Steps:
e The Manager starts the pay interest Use Case (on the 28th of each month)
¢ The pay interest job is submitted to the system

e For each deposit account held within the deposit account file, the interest due is calculated
and the credit amount Use Case is executed for each account that has interest due.
[ Exception: - Deposit Account Value <=0]

¢ When all of the accounts have been processed a report is created and stored in the system
showing the interest paid on each account and the total amount of interest paid; an e-mail is
sent to the to the Manager informing them to access and review the report; and the use case
terminates

Alternate Course:
None.

Exceptions:
[ Deposit Account Value <=0 ]

If a deposit account is found with a balance of zero or less then no interest is calculated, the
credit amount use case is not executed for that account, and the report entry for the account will
clearly highlight the account value.
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Use case description — quality and performance attributes

The use case description can be Use Case Performance Attributes:
extended by including a statement about
the performance and quality attributes. * The number of instances of each Actor:

There is one manager for each branch.

The set of performance and quality
attributes should reflect the latest set e The geographical distribution of the Actors / System Components:

requested as part of our specify and plan The managers will be located in the branch along with the branch system upon
which the request for processing interest payments is input. The calculation and

process this can be as small as 5 and as .
payments will be processed on a central server system.

many as 30-40.

e The number of concurrent instances of the Use Case:
A branch may have 1 concurrent instance of the Use Case. The central system may
have up to 500 concurrent requests from branches for processing interest
payments. These will be queued and processing sequentially

A sample set is shown on the slide.

e The response time required for an individual instance of this Use Case:
The Use Case should be able to be executed overnight in the month end batch
processing window of 17.00 to 08.00. All of the branch runs together should be
processed in a maximum of 3 hours.

¢ The security requirements for this Use Case:
The Use Case should only be able to be executed by authorised Bank Employees
performing the role of a Manager.

¢ The reliability of this Use Case in its execution:
The Use Case should always execute reliably unless there are system
infrastructure problems from which the Use Case should be able to exit gracefully.
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Supplementing the use case with an interface prototype

While not a formal part of UML
there is often a need to
produce a model of the user
interface to improve the
discussion about the
requirements and to also
identify and discuss all of the
alternate and failure paths.

In some cases, initial
discussions about
requirements should ignore
the physical interface issues
and just focus on the business
events . In others the user
interface makes it much easier
to have discussions about the
business events (but be careful
not to allow the nature of the
interface to determine the
business events).

Loan Specialist Activity Form

Activities Allocated / Not Started

Activities Started

Loan ID Activity A Loan ID Status Selected Date /N
Loan LP1234 approval Loan LP1214 approving 03/04/98
Loan LP1237 approval Loan LP1238 informing 03/04/98
Loan LP1267 inform customer
Loan LP1289 process reply v v
Proposed Loan ID LP1214 Requested Amount $30,000
Current Status Approved Amount 1]
Date Activity Started 03/04/98 Authorized Amount ]
Date Loan Requested 03/04/98 A
Note Date
Date Approved 1
Date Refused :l Other Loans 03/04/1998
Date Authorized 1 Previous Requests 03/04/1998
Date Customer Informed 1 Credit Rating 04/04/1998
Date Accepted L 1
Date Rejected 1
Date Account Credited \/
Save Changes ] [ Approve Loan ] [ Reject Loan ] [ Customer Informed ]

[

Close Form ]
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Supplementing the use case with scenarios using sequence diagrams

A scenario diagram is a specific type of
sequence diagram that describes the
interactions between an actor and a
system when a use case is run.

Each specific event is identified and the
exchange that occurs during the event.

Multiple scenarios may be modelled for
the “happy path”, “alternate paths” and
“failure paths”.

The one shown is the “happy path” for
the approve loan use case.

The scenario can be described by using
the defining sentences and / or the
specific operation names depending on
the level of detail required, the audience,
and the need to connect the logical
operation to their specific
implementations.

Approve Loan % %
Use Case

Loan Specialist System

The loan specialist requests to display the activities and
the system displays the allocated activities.

The loan specialist selects a queued loan and the
system marks the loan as selected for work.

The loan specialist requests a selected loan to work on
and the system displays the loan details.

The loan specialist changes the details and saves them.
The system requests confirmation of the changes.

The loan specialist confirms the changes and the
system records the changes.

The loan specialist approves the loan. The system
requests confirmation of the approval.

The loan specialist confirms the approval. The system
records the approval and if the loan is for an amount
greater than or equal to $10,000 it is offered to Loan
Managers for authorisation, if it is less than $10,000 it
is queued to a Loan Specialist to inform the customer

regDisplayLoanSpecialistActivities

displayLoanSpecialistActivities

< ______________________________

selectQueuedinstance

reDisplayLoanSpecialistActivities

< ______________________________

selectProposedLoaninstanceToWorkOn

displayProposedLoanDetails

< ______________________________

updateProposedLoanDetails

requestUpdateConfirmation

confirmUpdateOfProposedLoanDetails

approvelLoan

requestApprovalConfirmation
B

confirmLoanApproval
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Information Model / Conceptual Data (Entity - Relationship) Diagram

cardinality
Customer association
\L Account
1.% \L 0..*
A
Customer Owns Account
T <— inheritance
entity
association entity
Current Account Loan Account

The key purpose of the Conceptual Data diagram is to depict the relationships between
critical data entities within the enterprise.
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High Level / Vision Package Architecture (UML Package Diagrams)

Banking System

—— —

<<Global Shared Server>>
Security Services <<Global Shared Server>>

Clearing Interface

A

1 A

1 1

1 1

1 1

1 1

1 1

1 1

L 1
<<(;UI II(n;\erface?>> ______________ > <<Local Shared Server>>  |_ _ _ _ _ _ _ _ __ ______ > <<Local Shared Server>>

ank Accoun Account Services Customer Management Services

Management Forms

|

e e e e e e e o = S <<Local Shared Server>>
Branch Services

|

s

[ ] [ ]

<<Local Shared Server>> = |_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ > <<Global Shared Server>>  |_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ > <<Global Shared Server>>
Batch Submission Services Branch Batch Queue Central Account
Services

« » Slide 140



Component Collaboration & Responsibilities

Component

Responsibilities

Collaborating Components

Account Services

Create Accounts

Branch Services

Close Accounts

Customer Services

Debit Accounts

Clearing Interface

Credit Accounts

Transfer Funds

Get Balance

Validate Account Types

Validate Account

Customer Services

Validate Customer

Branch Services

Validate SortCode

Clearing Interface

Update Target Account

Central Account Services

Process Interest Payment

Batch Submission Services

Batch Submission Services

Submit Process Charges Request

Branch Batch Queue

Process Charges Completed

Submit Pay Interest Request

Pay Interest Completed

Branch Batch Queue

Process Process Charges Queue

Central Account Services

Queue Process Charges

Batch Submission Services

Process Pay Interest Queue

Queue Pay Interest
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Additional Business Architecture Artefacts
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Process Model

<<external>>

make loan
request

A4

<<queued>>
approve loan

[ loan amount >
10,000 ] f <<offered>>
L authorise loan This activity is
[ loan amount <= part of the
10,000 ] manage
<<queued>> ]4 account
Inform customerJ‘ business
process
[ loan < =10,000 approved ] 7

[ loan > 10,000 authorised ]

<<external>>
receive reply

‘ [ loan not accepted ]

<<queued>>
process reply

[ loan
accepted ]

[ loan < = 10,000, not approved |
[ loan > 10,000 not authorised ]

v

<<queued>> ]

open loan account
|

A Process Model describes the flow between a set of activities that generate some meaningful value
to the process users and together deliver a coherent set of business function.

« » Slide 143



Example State Transition / Data Lifecycle Diagram

/ Loan.createRecord ( customer informed
@ >L requested ~Loan.setCustomerinformedTimestamp State Transition Diagram
start approval For the Loan Entity
" Loan.setApprovalStartedTimestamp
" Loan.setPeformerID
being approved
do: process small loan ] ( . refused ] (®
. do: inform customer
do: process large loan
T

loan refused / loan.refusedDate is set
loan approved / loan.amount is set

Loan.setRefusedTimeStamp loan refused / loan.refusedDate is set
“Loan.setApprovedTimestamp ALoan.setRefusedTimeStamp
\4
loan > 10,000 . .
approved ] [ J ( being authorizing
do: inform Customer J L do: authorize large loan
start authorization ) )
ALoan.setAuthorizationStarted Timestamp loan authorized / loan.amount is reset
[ loan < = 10,000 ] / loan.authorizedDate is set
) : authorized
customer informed / Ioan.accept(_edDate is set do: inform customer _
Loan.setCustomerinformedTimestamp customer informed
customer informed
"Loan.setCustomerinformedTimestamp

do: open account

exit: do process reply do: credit account

Ve
other response > accepted accepted
 — waiting for customer decision

-

[ timer > 20 days ] rejected

p
other response rejected ]—@
(.

The State Transition / Data Lifecycle diagram is an essential part of managing business data throughout its lifecycle from conception until
disposal within the constraints of the business process. The data is considered as an entity in its own right, decoupled from business
process and activity. Each change in state is represented on the diagram which may include the event or rules that trigger that change in
state. The separation of data from process allows common data requirements to be identified which enables resource sharing to be

achieved more effectively.
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Application / Software Architecture Artefacts
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Scenario Event Diagram — Open Account

O O
: Teller : Bank Account
: System
1: [
| display () |

2. displayOpenAccountWindow ()

T 3: openAccount ()

4: displayOpenAccountResult ()

5: close ()
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Application Component Collaboration Diagram

. openAccountEvent

| v

<<GUI Interfaces>>
Bank Account
Management Forms

[

> <<Local Shared Server>>

Account Services

1: account := createAccount(customerlD, sortCode)

1.1: result := validateSortCode(sortCode)
>

[

<<Local Shared Server>>

1.2: result := validateAccountType(accountTypelD)

[ ]

<<Local Shared Server>>
Customer Services

1.3: result := validateCustomer(customerlD)

Branch Services
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Open Account System Operation Specification

Description: A new account record is created for a customer.

Reads: supplied customerld: Int
supplied accountTypeld: Int
supplied sortCode: Int
customer: Customerinfo
branch: Branch

Changes: new account: Account
new returnMsg: String
accountType: AccountType
openAccountScreen: OpenAccountScreen
Sends:
Assumes:

Results:

1. If there was no stored customer, for the supplied customerld then a returnMsg has been created, initialised with
“Invalid Customer ID.” and displayed on the openAccountScreen

1. If there was no stored branch, for the supplied sortCode then a returnMsg has been created, initialised with
“Invalid Sort Code.” and displayed on the openAccountScreen

1. If there was no stored accountType, for the supplied accountTypeld then a returnMsg has been created, initialised
with “Invalid Account Type.” and displayed on the openAccountScreen

1. Otherwise, the stored accountType lastAccountNumber has been incremented by 1 and the new
lastAccountNumber retrieved. A new account has been created for the supplied accountType, initialised with the
retrieved accountNumber, today’s date, and balance (set to 0) and stored. A returnMsg has been created and
initialised with “Account <<accountNumber >> successfully Opened.” and displayed on the openAccountScreen.
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Open Account Communication Diagram
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Open Account Interaction Diagram

a: dcramd [
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Application Communication Diagram

«product>
Provides framework Web Af Framework
for the presentation

layer of the application

pplicat
«pojo»
Action Handler

«pojo»
Business Delegate

Used to locate a
service supporting
a process or task

«pojo» <jsp» «pojo» «product> «singleton>
Action Handler View Business Delegate Web Application Framework || Service Locator

= 5

Used to locate a
service in a
different tier

«singleton».
Service Locator

<<ear >> <<ear>>
Workflow.ear <System>Application.ear
<< jar >>

Business Process Layer <System>=.jar

«sesssion EJB» «sesssion EJB» «pojo» Created to support
Worklist Handler Task Controller Transfer Object coarser grained
it EEEE—— N e et communication

between layers

«sesssion EJB» «pojo»

Used to access the «pojos
Task Controller Helper Transfer Object

workflow service in
particular the process
controller

«sesssion EJB»
Process Controller

«pojo» Optionally used for common

Helper | —_____| inter-package collaborations
refactored from Task
Controllers

«pojo» «p0jo»
Business Object Home Business Function Mediator
«pojo» «pojo»
Business Object Data Access Object

™

<Technical Service>.jar

«pojor
Business Function Mediator

Optionally used for intra
package collaboration for

logic that cannot be allocated
to a Business Object

«pojo»
Business Object

Gateway used to AN
communicate with
external systems.
May require state.

Using hibernate as
framework for Object
to Relational Mapping
(ORM)

«product>
ORM Framework

«pojo»
Gateway

The purpose of the Application Communication diagram is to depict all models and mappings related to communication between
applications in the metamodel entity. It shows application components and interfaces between components. Interfaces may be associated
with data entities where appropriate. Applications may be associated with business services where appropriate. Communication should be
logical and should only show intermediary technology where it is architecturally relevant.
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C4 System - Software Architecture Viewpoint

interacts with >

interacts with >

includes > 1.

interacts with >

includes > 1.*

interacts with >

implemented by > 1.*

A software system is made up of one or more containers (applications and data stores), each of which contains
one or more components, implemented by one or more code elements (classes, interfaces, objects, functions,
etc.) & people may use the software systems that we build.
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C4 System - Software Architecture Viewpoint

The C4 model for visualising
é« software architecture

Source: https.//c4model.com/img/c4-overview.png

=0 =
=
= B
g——- EE - Zoom in
2 B BEy————
Level 1 Level 2 Level 3 Level 4
Context Containers Components Code

« » slide 153



C4 System — Software Approach — Example Similar Model Using UML

5 Lopenh
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Information / Data Architecture Artefacts
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Information / Data Organisation Hierarchies

Wisdom
(Generating effectiveness and
Conceptual goodness)
(Term / Subject) Knowledge
(Using information to carry
out tasks and act in the world)
Information
(Values placed into a context /
Logical BCS talks model for analysis and use)
Entities / Attributes / about
Relations) these two Data
(Discriminable values we
can observe)
Attention
(Which things that exist that
Physical we are addressing)
(Data Structures
In Motion, At Rest and In Use)
Awareness
(What we perceive to exist)
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Data Management Patterns

Pessimistic and Optimistic Patterns Of Interoperability

ACID (Atomic / Consistent / Isolated / Durable)

e Control / predictability / consistency

e Consistency is created beforehand ensuring the operations follow the rules.

e Planning across resource managers and explicit management of dependencies.

BASE (Basic Availability / Soft State / Eventual Consistency)
e Flexibility / simplicity / speed

e Consistency created afterwards as a result of the best efforts if any
compensation is required (which may not fully address any problems).

e Real time discovery of dependencies and limited planning across resources
managers.
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Information Model / Conceptual Data (Entity - Relationship) Diagram

cardinality
Customer association
\L Account
1.% \L 0..*
A
Customer Owns Account
T <— inheritance
entity
association entity
Current Account Loan Account

The key purpose of the Conceptual Data diagram is to depict the relationships between
critical data entities within the enterprise.
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Logical Data (Entity - Relationship) Diagram

cardinality
Customer association
\L Account
# custID : integer \L
# custSurname : string 1.* 0.* # accountlD: string
# custFirstName : string # dateOpened: date
# custTitle : string # dateClosed : date
# dateOfBirth: date
Customer Owns Account
T dateAddedtoAccount : date
dateRemovedFromAccount : date . .
entity <— inheritance
association entity
Current Account Loan Account
# accountValue ; float # loanValue: float
# accountODLimit : float # loanOutstanding : float
# loanPeriod: float

The key purpose of the Logical Data diagram is to show logical views of the
relationships between critical data entities within the enterprise.
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Physical Data Dissemination Diagram

X

Custrmer ﬂVIanage Application Data Physical

— Customer Component(s) Entity(s) Data Store(s)
Device °
Service
M Party
Internet View customer details (R) Cujtr;z:ssr et sz’zzzngér
View my orders (R) (CRUD) ustomer

(WWW View my order history (R) Role ng:zs
Salesforce.com
Milton Keynes Site

The purpose of the Data Dissemination diagram is to show the relationship between data entity, business service, and application
components. The diagram shows how the logical entities are to be physically realized by application components. This allows effective sizing
to be carried out and the IT footprint to be refined. Moreover, by assigning business value to data, an indication of the business criticality of
application components can be gained. Additionally, the diagram may show data replication and application ownership of the master
reference for data. In this instance, it can show two copies and the master-copy relationship between them. This diagram can include
services; that is, services encapsulate data and they reside in an application, or services that reside on an application and access data

encapsulated within the application.
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Data Migration Diagram

Extract Transform Load

Denormalise from 3NF

Customer Data

Customer Fact
Tables

Operational Data Store Analytic Data Store

Data migration is critical when implementing a package or packaged service-based solution. This is particularly true when an existing
legacy application is replaced with a package or an enterprise is to be migrated to a larger package/packaged services footprint.
Packages tend to have their own data model and during data migration the legacy application data may need to be transformed prior
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Technology / Infrastructure Artefacts
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Environments and Locations Diagram (Top Level)

Video Conference User
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NW
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A _ XX(“"ES owned by -~~~ _ S N Data Centre User
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A Searcher Organisation 54 Kbps ~ So
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L Point To Point Tistmork X% TTTTe-
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% L ’// WAN \ 128 Kbbs T ~=_ . 3,128 kbps Zetafax, marketing,
- , \ mail fax, Test
Searcher 7 L NW Government =~ E
User << Organisation >> User Video
100 McAlpine - Organisation

rioe Retwor Qopasorz ﬁ o
1
The Environments and Locations diagram depicts which locations host which applications, identifies what technologies and/or
applications are used at which locations, and finally identifies the locations from which business users typically interact with the
applications. This diagram should also show the existence and location of different deployment environments, including non-
production environments, such as development and pre-production.
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Logical Data Centre Diagram

| << External User Support PC / D

Workstation / Thin Client >>

<< RoS PC (Mobile or Laptop) / RoS
Workstation>>

<< RoS User Thin Client>> U

<< User Device / External System Domain >>

| << External System >> U

| << External User Thin Client >> U

<< BT Management Firewall >> |

1
________ - = Private
Network

<< System, Network Management & Backup
Domain >>

<< Operational Management Server >>

| << Backup Server >>

| <<Tape Array >> D

<< External LAN User
Firewall >>
—————

<< Internal Session & Presentation Domain >>

<< External Session & Presentation Domain >>

| << Load Balancer >>

D | << Presentation Server >> U

| << Load Balancer >> D

1

<< Central Data Domain >>

| <<NAS >> D
| <<SAN >> D
| << Optical Server >> D

| << HTTP Server >>

ial Combined Server i ial Combined Server
Process/ Activity/ Task / Function/ << HTTP Server >>
Database >> Database >>

| Process/ Activity / Task / Function / D

1
1
1
1
1
1
1
1
1
1
1
1
1
<< Presentation Server >> :
1
1
1
1
1
1
1
1
1
1
1
1

<< External DMZ Firewall >>

—

| << Transactional Database Server >> D

I —
<< Technical Process & Function Domain >> <<Business Process & Function Domain >>
<< Database Firewall >>
. L . ial Combined Server ion/ << Business Process / Activity Application
<< Technical Process / Activity Application P 5
! o e/ e ity Applicati Process / Activity/ Task / Function/ Server >>
Database>>
ial Combined Server i
<< Database Server Domain>> Process / Activity/ Task / Function/
Database>>
<< Analytic << Technical Task / Function Application << Contral Scanner 55 << Business Task / Function Application
Database Server >> Server >> Server >>

The Software Distribution diagram shows how application software is structured and distributed across the estate. It is useful in systems
upgrade or application consolidation projects. This diagram shows how physical applications are distributed across physical technology and
the location of that technology. This enables a clear view of how the software is hosted, but also enables managed operations staff to
understand how that application software is maintained once installed.
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Deployment diagrams

: <<Process & Presentation Server>>
IBM P690 / AIX << JDBC >>

<< WebSphere Web Container>>
A\V4
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Application Packages To Be Deployed In Containers On Devices

«product>
Provides framework Web Af Framework
for the presentation

layer of the application

pplicat
«pojo»
Action Handler

«pojo»
Business Delegate

Used to locate a
service supporting
a process or task

«pojo» <jsp» «pojo» «product> «singleton>
Action Handler View Business Delegate Web Application Framework || Service Locator

= 5

Used to locate a
service in a
different tier

«singleton».
Service Locator

<<ear >> <<ear>>
Workflow.ear <System>Application.ear
<< jar >>

Business Process Layer <System>=.jar

«sesssion EJB» «sesssion EJB» «pojo» Created to support
Worklist Handler Task Controller Transfer Object coarser grained
it EEEE—— N e et communication

between layers

«sesssion EJB» «pojo»

Used to access the «pojos
Task Controller Helper Transfer Object

workflow service in
particular the process
controller

«sesssion EJB»
Process Controller

«pojo» Optionally used for common

Helper | —_____| inter-package collaborations
refactored from Task
Controllers

«pojo» «p0jo»
Business Object Home Business Function Mediator
«pojo» «pojo»
Business Object Data Access Object

™

<Technical Service>.jar

«pojor
Business Function Mediator

Optionally used for intra
package collaboration for

logic that cannot be allocated
to a Business Object

«pojo»
Business Object

Gateway used to AN
communicate with
external systems.
May require state.

Using hibernate as
framework for Object
to Relational Mapping
(ORM)

«product>
ORM Framework

«pojo»
Gateway

The purpose of the Application Communication diagram is to depict all models and mappings related to communication between
applications in the metamodel entity. It shows application components and interfaces between components. Interfaces may be associated
with data entities where appropriate. Applications may be associated with business services where appropriate. Communication should be
logical and should only show intermediary technology where it is architecturally relevant.
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Technology Solution Patterns

Technology Solution Patterns show how infrastructure interacts
to provide an effective execution and managed environment.
Example: Virtualisation Pattern

Virtual
Machines

Virtual
Machines

Virtualisation Server

Virtual
Machines

Virtualisation Server

Virtual
Machines

Virtualisation Server

Virtualisation Server
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Roadmaps & Conformance Checkpoints
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Example Benefits Diagram
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The Benefits diagram shows opportunities identified in an architecture definition, classified according to their relative size, benefit, and
complexity. This diagram can be used by stakeholders to make selection, prioritization, and sequencing decisions on identified opportunities.
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Example Roadmap - Transformation Roadmap Format

O Date (Months)

@ Each building block in the Version

. map has its own roadmap

4
I |

Date (Months)

2020 2021 2022 2023 2024

xxx — Current (repurpose) xxx —Remove xxx — Replace/Add
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Example Roadmap - Transformation Roadmap Owners

P

— The Programme/Project Solution Architect(s)
develops Programme/Project Roadmap (supported
by the Programme/Project Manager(s)

Date (Months)

Each building block in the Version
map has its own roadmap

," Date (Months)

The Specialist Architect(s)
develop the individual Building
Block Roadmaps (supported by
the Enterprise Architect(s)

2020 2021 2022 2023

xxx — Current (repurpose) xxx —Remove xxx — Replace/Add

2024
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Real World Architecture Conformance Checkpoints

Project Management: Cycle

Opportunity \ Feasibility Deliver Realise

Enterprise Architecture Conformance Cycle

TOGAF Phase A TOGAF Phase B - F TOGAF Phase G TOGAF Phase H

Develop initial Develop high level Review on-going development, Review in-life reality against architectural expectatio

architectural view solution architecture back track to develop high level solution architecture i respond appropriately

and align to enterprise changes during detailed design and build require it
architecture

EA Review Gate 3

Confirm or otherwise of architecture
compliance for specific solution that has
been developed

EA Review Gate 4

Identify effectiveness of
architectural decisions and
capture learning points for

Confirm or otherwise of
architecture compliance for
specific solution to be developed

Record project as
architecturally
impacting or exempt

EA Review Gate 1 . EA Review Gate 2 . .
': ': ': improvement
Architecture E Migration E Implementation E Change
Vision | Planning ! Governance | Management
Phase A | Phase F | Phase G | Phase H
Business Investment Cycle ': i
Investment Business case « Value creation Benefits

proposal realisation
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The Balance Between Planning and Discovery

Why do we often need some level of
planning and intentionality?

There may be many levels of constraint
across building blocks and systems imposed
by societal and organisation rules and
regulations that must be planned and
accounted for; as well as specific
requirements for capability.

These may often be in contention (especially
in multi-national, multi-product, multi-
location enterprises).

Change Approach

Intentional
(Planning Practices)

Emergent
(Discovery Practices)

Stronger Coupling

Dimension Looser

[
»

-
<

More planning,

Early global testing,

More early integration,
Larger and more varied
systems and sub-systems,
More integrity &
consistency.

Cohesion
More Complex

e Less planning,

e Early localised testing,

e More late integration,

e Smaller systems and sub-
systems,

e Less integrity &
consistency.

Dimension _
Simpler

P
<

a
»

« » Slide 174



Security, TOGAF & SABSA
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TOGAF Security Architecture View
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Enterprise Security Architecture

Information Security Management

Information Security Management (ISM) is a process
that defines the security objectives, assigns ownership
of information security risks, and supports the
implementation of security measures.

The security management process includes risk
assessment, the definition and proper implementation
of security measures, reporting about security status
(measures defined, in place, and working), and the
handling of security incidents.

According to ISO/IEC 27001:2013 [4], the ISM system
preserves the security aspects of information by
applying a risk management process, and it gives
confidence to interested parties that risks are
adequately managed.

The ISM system is part of and is integrated with the
organization’s processes and overall management
structure. The standard specifies the requirements for
the ISM system.

Enterprise Risk Management

The Information Technology security and
information security industry has evolved
over its lifetime a view of operational risk
that is concerned only with threats,
vulnerabilities, and loss events (negative
impacts).

However, as noted earlier in Section 1.2,
this Guide uses the ISO 31000:2009 [6]
definition of “risk”, an “uncertainty of
outcomes”, and risk management is
presented as striking a balance between
positive and negative outcomes resulting
from the realization of either
opportunities or threats.
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SABSA Elements -1

SABSA (Preliminary Elements)

Sherwood Applied Business Security Architecture

* Business Drivers/Business Objectives
* Security Principles

Risk Appetite

Key Risk Areas/Business Impact
Analysis

Security Resource Plan

SABSA (Architecture Vision Elements)

Sherwood Applied Business Security Architecture

 Satisfy the security stakeholders that the end-
state does not represent any unknown or
unacceptable risk and aligns with corporate
policies, standards, and principles

 Satisfy business stakeholders - in particular those
who control the budget - that the Security
Architecture is instrumental in enabling and
supporting the overall architecture required to
deliver the business opportunities and benefits
identified with the right balance between risk,
compliance, and business benefits

SABSA (Requirements Elements)

Sherwood Applied Business Security Architecture

* Business Attribute Profile
» Control Objectives/Security Objectives
* Security Standards

SABSA (Business Architecture Elements)

Sherwood Applied Business Security Architecture

* Security Policy Architecture

* Security Domain Model

* Trust Framework

* Risk Assessment

* Business Risk Model/Risk Register

* Applicable Law and Regulation Register
* Applicable Control Framework Register
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SABSA Elements - 2

SABSA (IS Architecture Elements)

Sherwood Applied Business Security Architecture

* Security Services Catalogue
* Security Classification
* Data Quality

SABSA
(Opportunities & Solutions Elements)

Sherwood Applied Business Security Architecture

* Risk Mitigation Plan

SABSA (Migration Planning Elements)

Sherwood Applied Business Security Architecture

* Migration is itself a business process that
needs to be secured. The migration strategy
should include a risk assessment and a Risk
Mitigation Plan. In Phase F, the Risk
Mitigation Plan is limited to the transition.

* In addition, migration planning should
include a security impact analysis to
understand any security impacts of the
target state of the change.

SABSA (Technology Architecture Elements)

Sherwood Applied Business Security Architecture

* In most cases, the development of specific Technology
Architecture security artifacts is not necessary, as long as it
incorporates the relevant security controls and mechanisms
defined in earlier phases.

* The Security Architect must ensure that the required controls
are included in the Technology Architecture and verify whether
the controls are used in an effective and efficient way. This
includes the technology for the provision and regulation of

system resources, such as electric power, processing capacity,
network bandwidth, and memory.

SABSA (Implementation Governance Elements)

Sherwood Applied Business Security Architecture

* Security Audit
* Security Training and Awareness

SABSA (Change Management Elements)

Sherwood Applied Business Security Architecture

* Phase H does not produce tangible security outputs but defines
two processes essential for security.
* Enterprise Risk Management
* Architecture Governance
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Security Acronyms

ABB
ADM
ERM
ETSI
ISM
ISMS
O-RA
O-RT
O-ESA
O-ISM3
PCI-DSS
SBB

SABSA

Architecture Building Block

Architecture Development Method

Enterprise Risk Management

European Telecommunications Standards Institute
Information Security Management

Information Security Management System

Risk Analysis Standard (Open FAIR)

Risk Taxonomy Standard (Open FAIR)

Open Enterprise Security Architecture

Open Information Security Management Maturity Model
Payment Card Industry Data Security Standard
Solution Building Block

Sherwood Applied Business Security Architecture
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SABSA Operational Risk Model

Positive
ll-
outcomes

Opportunities

Risk context

Negative -"

outcomes

at risk

ikelih f ikelth f
tLhr:alood 2 Asset Asset tp:ovtm:
value value
materialising materialising
Likelihood of Negative Positive Likelihood of
weakness impact impact strength
exploited value value exploited

% € € %
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ISO 31000:2009 Model for Risk Management

{ |

Communication =) Establishing the Context .;":.I Monitoring and =
and Review
Consultation J
Risk Assessment l =
Risk Identification =
; 4
Risk Analysis =
; ’
Risk Evaluation =
#
l- v
Risk Treatment =
v o o

L I
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Topology Options
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Network Topology

How to connect nodes in a network?
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Network Topology (Point to Point)

Local
Local Changeable
Changeable Catalogue
Catalogue
Local
Local Changeable
Changeable Catalogue
Catalogue

Point to Point

Hub/Bus

Ring

Broadcast
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Network Topology (Ring)

Point to Point

Hub/Bus

Ring

Broadcast
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Network Topology (Hub/Bus)

Local
Local Readable
Readable Catalogue
Catalogue
Z
Local
Local Central Readable
Readable Changeable Catalogue
Catalogue Catalogue

Point to Point

With this architecture consider
Hub/Bus

publish and subscribe mechanisms

Ring

Broadcast
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Network Topology (Broadcast)

—~

N

Point to Point

Hub/Bus
Ring

Broadcast

\\
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Network Topology (Set of Choices)

Point to Point

Hub/Bus

Ring

Broadcast
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Example Maturity Model For EA
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Example CMMI Style Model (For Enterprise Architecture Maturity)

Maturity Viewpoint Your Your Ad-hoc -Level 1 Repeatable - Level 2
Viewpoint Element capability capability
score evidence
Enterprise Organisation There is no repeated There is a set of repeated
Architecture set of enterprise enterprise architecture
architecture roles or roles and activities but
4 activities. they are not fully
documented.
Skills There is no defined  There is a generally
set of skills expected excepted set of skills for
of requirements requirements engineers
3 engineers. but they are not
documented or available.
People There are few people There are a number of
in the organisation  enterprise architects in
with the relevant place but they have a
2 enterprise variable knowledge and
architecture skills. skillset.
Training There is no There is training in place
repeatable training in for requirements
place for engineers that most
3 requirements undertake but it is not
engineers. formally documented and
scheduled.
Tools and There are no standard There are commonly used
Models and widely used tools tools in place but they are
and models to used on a case by case
2 support enterprise  basis at the discretion of

architects. the enterprise architects.

Defined - Level 3

There is a defined and
available organisation
structure and definition
of roles and
responsibilities for
requirements engineers.

There is a set of skills
defined and available for
most enterprise
architecture roles.

There are enterprise
architects identified and
in place for most
enterprise architecture
roles.

There is a defined and
available set of training
for requirements
engineers.

There is a defined set of
tools and models
documented for
enterprise architecture
which are used in most
cases.

Managed - Level 4

Formal management
with targets is in place
for the enterprise
architecture roles and
teams.

The skills required by

Optimised - Level 5

The enterprise architecture
team and support structure
are frequently reviewed for
its effectiveness and
efficiency, with initiatives in
place for performance
improvement.

The skills needed by the

the organisation and the organisation and the skills
skills of each enterprise of each enterprise architect

architect are recorded
and reviewed.

The enterprise
architects act as a
collaborative and
professional group in
addition to their roles
within specific
management /
reporting lines.
Enterprise architect
training is monitored,
funding and time is
made available and
training outcomes are
recorded.

The use of appropriate
tools and models is
funded and checked to
ensure consistency in
enterprise architecture
deliverables.

are reviewed and
investment is made to
develop and improve those
skills.

The enterprise architects in
run an effective professional
community continually
identifying and addressing
areas for improving
enterprise architecture
practice and outcomes.

Enterprise architecture
needs and associated
training are continually
reviewed and the training
programmes are revised as
appropriate.

The tools and models used
to support enterprise
architecture are continually
reviewed and revised /
replaced as appropriate.
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Example CMMI Style Model (For Business Architecture Maturity)

Maturity  Viewpoint  Your Your Ad-hoc -Level 1 Repeatable - Level 2 Defined - Level 3 Managed - Level 4 Optimised - Level 5
Viewpoint Element capability capability
score evidence
Business Organisation There is no repeated There is a set of repeated  There is a defined and Formal management The business architecture team
Architecture set of business business architecture roles available organisation with targets is in place  and support structure are
architecture roles or and activities but they are  structure and definition for the business frequently reviewed for its
2 activities. not fully documented. of roles and architecture roles and  effectiveness and efficiency,
responsibilities for teams. with initiatives in place for
business architects. performance improvement.
Skills There is no defined  There is a generally There is a set of skills The skills required by the The skills needed by the
set of skills expected excepted set of skills for defined and available for organisation and the organisation and the skills of
of business architects. business architects but they most business skills of each business  each business architect are
3 are not documented or architecture roles. architect are recorded  reviewed and investment is
available. and reviewed. made to develop and improve
those skills.
People There are few people There are a number of There are business The business architects The business architects run an
in the organisation  business architects in place architects identified and act as a collaborative and effective professional
with the relevant but they have a variable in place for most business professional group in community continually
4 business architecture knowledge and skillset. architecture roles. addition to their roles  identifying and addressing areas
skills. within specific for improving business
management/reporting architecture practice and
lines. outcomes.
Training There is no There is training in place for There is a defined and Business architect Business architecture needs and
repeatable training in business architects that available set of training  training is monitored, associated training are
place for business most undertake but it is not for business architects.  funding and time is madecontinually reviewed and the
5 architects. formally documented and available and training training programmes are
scheduled. outcomes are recorded. revised as appropriate.
Tools and There are no standard There are commonly used There is a defined set of The use of appropriate The tools and models used to
Models and widely used tools tools in place but they are  tools and models tools and models is support business architecture
and models to used on a case by case basis documented for business funded and checked to are continually reviewed and
3 support business at the discretion of the architecture which are  ensure consistency in revised / replaced as

architects. business architects. used in most cases.

business architecture
deliverables.

appropriate.
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Example Overall CMMI Style Assessment (For 10 Aspects)

Organisation XXXXXXX

Name

Assessed
Architecture
Maturity Level

Organisation
Skills

People
Training
Tools

Total

XXXXXXX

3.42

Enterprise
Architecture

2.80

Solution | Business | Information/Data Application/ Technology Requirements Programme& Operations Change  Architecture Average
Architecture Architecture  Architecture Software  Architecture  Capture / Project ~ Management Management Governance
Architecture Management Management
4 2 4 5 4 3 4 3 3 4 3.64
5 3 5 4 3 2 2 4 3 5 3.55
3 4 2 3 4 3 3 3 3 3 3.00
2 5 3 4 5 4 4 3 3 2 3.45
4 3 4 5 4 3 3 3 3 4 3.45
3.60 3.40 3.60 4.20 4.00 3.00 3.20 3.20 3.00 3.60 3.42
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