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What Is architecture?

N

® Architecture. specifies what modules will be
part of the system and what their functions
will be

# Architecture has:

o Interfaces. describe Iin detail how the modules will
Interact, including how they fit together and
communicate

e Standards: t e s t a+-mo-a-u-t-—e-o-5-+e-0-f-
ruyul es and measure the mod
relative to other modules.
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Question

#® Does architecture capability affect firm
success?

Architecture capability

# The ability to access new knowledge
from outside the boundaries of the
organization and the ability to integrate
knowledge flexibility across disciplinary
and boundaries within the organization




Architecture = artifact + process
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Artifact :

Specification of thenodules(functions) that are part of
a system, theinterfaces(interaction mechanisms) and
thestandards(principles) by which they will be built,
operated, and measured.

Process

Purposeful activity to d
current and future state in a way that helps answer ke
guestions from multiple constituents
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A set of logical and consistent principles derived from business
requirements...
.. Implies convergence upon a common set of
technologies, tools and techniques..



It IS ongoing..
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Why do 1t?
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# Design

A Designsare the instructions based on knowledge that turn
resources into things that people use and value

# Modularity
A Degree to which a systemO0s compon
recombined [Schilling 2000]

A A module is a unit whose structural elements are powerfully

connected among themselves and relatively weakly to elements in
other units [Clark and Baldwin].

E Interdependence within and independence across modules

E Abstraction, information hiding, and interface.

# Interoperability

A The ability of two or more systems or components to exchange
information and to use the information that has been exchanged

Modularity, interoperability and loose coupling are
desirable properties .



Who are the stakeholders for

architecture?
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# Business strategyi CEO/BU head
# Planneri CIO
# Tech strategy -- CTO

# Designeri Architect
A Enterprise
A Systems
A Application
A User interface
# Builderi Project Manager
# Subcontractor i Programmer

# Userl Businessusers




Designers
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#® EA helps set the goals
A Operating principles
A Business integration (standards)
A Innovation

# SA helps align the systems with the goals and determines
A Options Technology stack (OpenSource/Proprietary)
A Architecture patterns
A System integration (SOA)
A Interoperation
# Application architect (along with data, information, Ul) makes sure that
an application supports the SA goals.
A Specific stack
A Data design
A Application integration (API)
A Productivity
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Why design?

# Design for a context before you build

#Have a model to understand and
respond to changesi move from as-is

to to-be

#® Theory /business model or a road map
of your assumptions about the business

# Design can be conscious or un
conscious
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Design process: Build, Evaluate and rearchitect
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Benefits of modularity

#Increases the range of manageable
complexity

#® Allows concurrent work on different

parts of a large design
# Accommodates uncertainty
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Benefits of interoperability

# Reuse of assets
# Business/information integration

# Communication with other apps,
components and ecosystem partners

# Deal with Uncertainty
#® Allows experimentation
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Architectural views

# Representations are abstractions
# Stakeholders and purpose (zachman, 1987)
# Here we use a components and dependencies

view of an I/S architecture

A Structural view links architecture to performance

(Ethiraj and Levinthal 2004; Baldwin and Clark 2006; MacCormack
et al 2006)

A Common logic for structure T UML, Model views
(Zachman, 1987)

# Next: components and dependencies
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Component

# A module is a unit of construction whose
elements are more highly connected to each

other than with elements in other units. (Baldwin
& Clark 2000)

# A component is a type of module that can be

delivered and deployed independently of
other modules (Hopkins 2000)

A External, visible interfaces and internal, hidden
Implementation details

A Conveys decision rights to organizational actors

A Examples: ERP applications and Laboratory
Information Management Systems
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Dependency
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# A dependency exists if one component has
knowledge of another such that a change in one
could affect the other. (OMG 2007 p. 62)

# Structural dependency

A Hierarchical decomposition

A Generally visible at build-time

A Examples: required infrastructure (servers) and components
(CORBA, EJB, COM+)

# Behavioral dependency(our focus)
A Not necessarily hierarchical; Not necessarily visible at build-
time
A Examples: messages, methods, and function calls
# Dependencies may be known; interaction effects
among them may be unknown.
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Components and dependencies

selection

D

A Include components that reflect I/S
function and purpose

A Exclude components that only provide
runtime environment

# Implications of component definition

A Components with decision rights regarding
commissioning, decommissioning, and
Integration

#Based on decisionma ker 6 s pur
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nCompIexity of dependencies

%Measurable characteristic of dependency
# Non-obvious interaction effects T simon 1969

# Interactions among design parameters |
Baldwin & Clark 2000

®|mpinges on cognition willer 1956; Wood 1986;
Anderson, Reder et al. 1996; Banker and Slaughter 2000; Darcy,
Kemerer et al. 2005;

#Increases difficulty of design-context fit
Levinthal 1997; Ethiraj and Levinthal 2004; Baldwin & Clark 2000
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So what?

#® Complexity impacts ability to make
changes and success
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Context

D

# Operational efficiency
#®Mergers and acquisitions
#Respond to market changes
#®\Work with partners

# Qutsourcing

E Transforming the enterprise IT architecture for business effectiveness
E Introducing or revamping applications
E Infrastructure consolidation
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Sample information system architecture
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Architectural control points
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The set of nodes that collectively provide
the greatest influence over the
subseguent evolution of the information

control points (ACPSs)

system as tamhkiteca/ia/st e mo s
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Types

#® Enterprise
#® System

# Inter -organizational
#®People
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Ecosystem analysis

# Loose networks of suppliers, distributors,
outsourcing firms, makers of related products
or services, technology providers, and a host
of other organizations that affect or are

affected by the creation and delivery of the a
companyos own offering:

# |Innovation ecosystems 1 collaborative
arrangements through which firms combine
their individual offerings into a coherent,
customer-facing solution.

24



Mash-up Ecosystem
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