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What is IT Infrastructure?

Shared technology resources that provide the platform
for the firm’s specific information system applications.

IT infrastructure includes investment in hardware,
software, and services—such as consulting, education,
and training—that are shared across the entire firm or
across entire business units in the firm.

= For instance, a firm’s investment in thousands of new
desktop computers networked together and linked to the
Internet is an infrastructure investment because it serves
many groups, goals, and business initiatives.




The connection between the firm, IT

infrastructure, and business capabilities
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INFRASTRUCTURE COMPONENTS

< Computer Hardware Platforms

< Operating System Platforms

< Enterprise Software Applications
< Data Management and Storage

< Networking/Telecommunications
Platforms

+»Internet Platforms

< Consulting and System Integration
Services




The IT infrastructure ecosystem
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Defining IT Infrastructure

as technology

a set of physical devices and software
applications that are required to operate the
entire enterprise.

as services clusters

a set of firmwide services budgeted by
management and comprising both human
and technical capabilities (Weill et al., 2002)




As service Platform

Computing platforms used to provide computing services
that connect employees customers, and suppliers into a
coherent digital environment, including large mainframes,
desktop and laptop computers, and personal digital
assistants (PDAs) and Internet appliances

Telecommunications services that provide data, voice, and
video connectivity to employees, customers, and suppliers.

Data management services that store and manage
corporate data and provide capabilities for analyzing the
data.

Application software services that provide enterprise-wide
capabilities such as enterprise resource planning, customer
relationship management, supply chain management, and
knowledge management systems that are shared by all
business units.




As service Platform

Physical facilities management services that develop and
manage the physical installations required for computing,
telecommunications, and data management services.

IT management services that plan and develop the
infrastructure, coordinate with the business units for IT
services, manage accounting for the IT expenditure, and
provide project management services.

IT standards services that provide the firm and its business
units with policies that determine which information
technology will be used, when, and how.

IT education services that provide training in system use to
employees and offer managers training in how to plan for
and manage IT investments.

IT research and development services that provide the firm
with research on potential future IT projects and
investments that could help the firm differentiate itself in
the marketplace.




Level of IT Infrastructure

Shared/Centrally Coordinated Infrastructure

Business nit 1

Corporate Business Unit
Infrastructurs Infrastructure

Business Unit 2
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Infrastructure as A part of IT

Portfolio
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Enterprise Portfolio Management

Enterprise Portfolio Management

Investment Asset Risk IT Portfolio —
mental
Management @ Management @ Management @ Management
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Basic Portfolio Template

Basic Information Service and Risk and Value/State
Quality Uncertainty

(A Portfolio line
item is an
individual
application,
infrastructure
component,
service, or
management
activity)

Costs or Resources
Consumed ($ or FTE)
Technical Assessment
Strategic Alignment

Quantity
Functionality
Accuracy
Availability
Responsiveness
Business
Technology
Organizational
Project

ROI

ltem 1

ltem 2

ltem 3




Application Portfolio Example (individual

case)

Applications Portfolio
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Sales Force Automation # Transactions S 3 |Trans/Day 25 3 1 | Low
Sales Decision Support # Transactions S 1 |Invoice Days 42 5 4 | Low
Sales/Marketing Database # Payments S 3 |%In Process 12 1 2 | High |
Accounts Payable # Invoices B 5 |Call Wait 39 1 2 | Med
Financial Consolidations # Ednquiries B | 3 |Billing Days 16 4 2 | High
Five-Year Customer History # Clients S 1 |Client Proc Qual 43 2 2 | Med
Marketing Geographic Planning |# Sales S 3 |Inquiries 11 1 1 | High |
Human Resources Planning # Retained B 1 |Retention Rate 15 1 2 | Med
General Ledger # Accounts B 1 |Customer Sat. 32 2 4 | Low
Customer Information # Account Inquiries | S 4 |Percent Online Data 15 2 3 | Med




Portfolio Management
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Four Portfolio Categories (McFarlan)

Current HIGH FACTORY STRATEGIC
Importance of
IT to
Serprise MANDATED FUTURE
Operations LOW (Nondiscretionary) STRATEGIC
LOW HIGH

Importance of IT in the Future Competitive and
Business Capabilities of the Enterprise

Warren McFarlan, “IT Changes the Way You Compete,” Harvard
Business Review,
May-June, 1984, pp. 98-103.




Evolution of IT Infrastructure:

1950-2008
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. PCs
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IBM 0 1980-1985

~ Mainframe

O 1960-70s




Cloud Computing
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Cloud Computing

Definition
& pplications that are enabled For the cloud

Supports an architeciure that can run multiple
instances of itself regardless of location

stateless application architeciure
Maonthly subscription-based pricing model

Examples

« Google Docs
« Mo bilehMe

« Zoho

A plaiform that enables developers to write
applicaiiens that run on the coud

A platform would usually have several
applicalion services available for quick
deployment

+ Microsoft Azure

« Google App Engine
« Force.com

. A highly scaled redundant and shared
\  compuiing infrastructure accessible
using Internet technologies

. Conslsts of servers, storage, securily,
L databases, and ol her peripherals

[t

« Amazan EC2, 53, eic,

- Racks pace Mosso offering
« 5un's cloud services

« Terremark cloud offering

While cloud-based software serwices are mafuring, cloud plafform

and infrastruciure Dﬂ"e.rings are sfill in their early stages




Cloud Computing

Recent notable cloud launches

Desktop and business applications Worldwide IT spending by consumption 2008, 2012
Cloud : $800
applications m -
—J GO L)g [e [ /7 cloud services
$600- . i
Soft latfarm to host cloud-based SRR, g
oftware platform to host cloud-base " —
Cloud enterprise applications c - o 27%
software . =
development £J Windows Azure GO | [e &
| Ug $367 451 [s5%
pratiore salesforce.com $200+
Success, Mot Sofvwan
Servers, storage, security, databases $0 Sooe I el0s
2008 2012

Cloud-based
infrastructure




< ELECTRONIC ACCOUNTING MACHINE ERA: 1930-
1950

< GENERAL-PURPOSE MAINFRAME AND
MINICOMPUTER ERA: 1959 TO PRESENT

< PERSONAL COMPUTER ERA: (1981 TO PRESENT)
<+ CLIENT/SERVER ERA (1983 TO PRESENT)

< ENTERPRISE INTERNET COMPUTING ERA (1992 TO
PRESENT)




A multitiered client/server network (N-tier)
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Web Server Application Server
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Infrastructure Dimension
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Sennce himms
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Technology Drivers of Infrastructure Evolution

Moore’s Law and microprocessor performance

1971
1972
1974
1978
1982
1985
1989
1992
1997
1999
2000

Moore's Law Means
More Performance




Moore’'s Law and microprocessor performance

Falling cost of chips

Moare's Law Means
Decreasing Costs

fMoore's Law
Bagins 1965

1993

Packing more transistors into less

space has driven dramatic reductions

in their cost and in the cost of the preducts
they populate.
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Technology Drivers of Infrastructure Evolution

THE LAW OF MASS DIGITAL STORAGE

PC Hard Drive Capacity Imegabytes)
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The capacity of hard disk drives
grows exponentially, 1980-2004




THE LAW OF MASS DIGITAL STORAGE

The cost of storing data declines
exponentially, 1950-2004

Magnetic Data Storage
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Exponential Scale Doubling time: 15 months

Source: Kurzweill, 2003.




Technology Drivers of Infrastructure Evolution

METCALFE’S LAW AND NETWORK ECONOMICS

The value or power of a network grows exponentially as
a function of the number of network members.

Metcalfe and others point to the increasing returns to
scale that network members receive as more and more
people join the network.

As the number of members in a network grows linearly,
the value of the entire system grows exponentially

and theoretically continues to grow forever as members
InCcrease.




METCALFE'S LAW AND NETWORK ECONOMICS

DECLINING COMMUNICATIONS COSTS AND
THE INTERNET

2.00 —

1.50

1.00—

S0+

Cost per kilobit (5)

1§95‘ 1997 1999 2001 2003
Year

—

Exponential declines in Internet
communications costs




METCALFE'S LAW AND NETWORK ECONOMICS

Standard

Amarican Standard Cade for Information
Irterchange (ASCH)1958)

Comman Business Oriented Language
(COROLY (1953

Linix { 1965-1975)

Trarsmission Contral Protocol/Internet
Fratocol ( TCRAR (1974)

Ethemeat (1972}

[EMMicrosoft/Intel Personal
Computer (1221)

Warld Wide Web (1985-192a%)

STANDARDS AND NETWORK EFFECTS

S_ig_niﬁc_a_i nce

iade it possible for computer machines from different manufacturers to exchange
data; later usad as the universal language linking input and autput devices such as
keybaards and mice to computers, Adoptad by the American Matianal Standards
Instituatz in 1963,

An easy-touse software language that preatly expanded the ability of programmers to
write businessrelated programs and reduced the cost of saftware. Sparsored by the
Ceforse Daparttment in 1959,

A powerhul multitasking, multiuser, partable opeating system initially developed at
Ball Labs i 12690 and later released far usa by athers (19753, It aperates an 8 wide
wariety of computers from different manufacturers, Adopted by Sur, IBM, HE and
athers in the 1980z and bacame the mast widely tsed enterprise-level operating
system.

Suite of cormmunications protacals and a common addressing scheme that enables
millions of camputers ta connect together in ane giant global netwark (the Intemet).
Later, it was usad as the default networking pratocol suite for local area netwarks and
intranats. Developed ini the early 1970s far the US. Department of Defensa.

& netyeark standard for cormecting desktap computars into kacal area netwarks that
enabled the widespread adoption af dient/sener computing and lacal area netwarks
and further stimulatad the adoption of personal computers,

The standard Wintel design far parsonal desktop camputing based an standard Intel
processors and ather standard devices, Microsoft DCS, and later Windaws software.
The emeargenice of this standard, law-cost praduct laid the foundation far a 25-year
pariad of explasive grawth in computing throughoot all arganizations araund the
glabe. Taday, mare than 1 billion PCs powser business and govermment activities
every day.

Standards far storing, retrieving, formatting, and displving informmation as a warldwide
web of electranic pages incorpomEting text. gaphics, audio, and video anahbles the
credtion af a global repository af billions of Web pages by 2004.




CONTEMPORARY HARDWARE PLATFORM

TRENDS

The Integration of Computing and
Telecommunications Platforms

Grid Computing

On-Demand Computing (Utility Computing)
Autonomic Computing

Window on Management

Edge Computing




