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Adoc¢ao e Inovacao em Tecnologias de Informacao

A introducao de tecnologias de informacao nas organizacoes
tem sido alvo de inumeros estudos, complementados com as
guestdes de mercado e de como estas sao adotadas

Tomando precisamente uma perspetiva de adocao de
tecnologia e a sua difusao, sao apresentados alguns dos
estudos associados com a inovacao para discutir o surgimento
da computacao em nuvem

A Cloud Computing é apresentada como um exemplo de
inovacao recente em tecnologias de informacao e discutida
numa perspetiva de ciclos de transformacao e do impacte que
pode ter no contexto do digital e das organizacoes e das
tecnologias de informacao



As vagas da inovacao
(desde a revolucao industrial)
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Aceleracao das vagas de Schumpeter

* Asvagas de inovacao tecnologica ocorrem cada vez mais

rapido, com os ciclos econdmicos relacionados com os ciclos
de inovacao institucional e tecnologicas
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Ciclos de Kondratiev

Um ciclo de Kondratiev tem um periodo de duracao determinada de vinte
(20) anos, subdivididos em cinco (5) anos, que correspondem
aproximadamente ao retorno do mesmo fenédmeno
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As vagas de inovacao nos computadores
2010 Facebook (redes sociais)?

The Five Waves of Computing

Mobile Internet
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Vagas de inovacao em tecnologias de
informacao

e (Cada vez mais utilizadores e envolvendo maiores
valores de investimento

Waves of IT Innovation
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Vagas de inovacao

Reduzir custos
anos 60: atingir poupancas de custos admnistrativos e de servico, pela
automatizacao de processos manuais

Avalia¢ao de investimento
anos 70: tornar mais eficaz o negdcio e aumentar os seus lucros

Melhoria de produtos e servi¢os
anos 80: recurso a tecnologias de informacao para produzir valor acrescentado,
criando novos negadcios e servicos ou melhorando a atividade

Melhoria da decisao executiva

final dos anos 80: pensar o uso das tecnologias de informacao na gestao do
negodcio, a tempo real

Chegar ao consumidor

anos 90: comunicar com clientes de forma directa e pela criacao de novos
negocios com recurso a Internet

Outras formas de colaborag¢ao
anos 2000: partilha de informacao e processos de negdcio



expectations
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Avaliacao de tecnologia
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Ciclo Hype para Cloud, 2011

expectaions
Platform as a Service
{Paas)
Cloud Security
Cloud Email
Application Paas (aPaaS)
Muititenancy
Elasticity
Cloud Collaboration Services
Browser Client OS
Database Platform as a Service (dbPaas)
Cloud-Enabled BPM Platforms
Cloud Parallel Processing
Cloud Applic ation Development Services
*Big Data" and Extrem e Information
Processing and Management
Hyorid Cloud Computing
Cloud Services Brokerage
Cloud-Optimized Applic ation Design

Private Cloud Computing
Q Cloud Computing
Q Infrastructure as a Service (1aas)

Q Public Cloud Computingthe Cloud

Real-Time Infrastructure

Public Cloud Storage

Cloudbursting
Community Cloud

Dedicated Email Services

®
Cloud Advertising
Sales Force Automation SaasS

Cloud/Web ® Virtualization
Private Paas Travpans Software as a Service (SaaS)
IT Infrastructure U tility
Cloud Secunty and Risk Standards Enhanced Network Delivery

DevOps

As of July 2011

Peak of
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Trigger Ex:’nemgns Disillusionment Slope of Enlightenment Productivity
time v
Years to mainstream adoption: obsolets

O less than 2 years
Source: Gartner (July 2011)
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Tempos de adocao de tecnologia

Tech Adoption

Historical adoption rates of communication technologies
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U.S. Technology Adoption Rates

U.S. market penetration for nine technologies shows the speed at which they
gained traction, reached maturity, and achieved saturation. Data through 2010.

Traction: Time from consumer availability to 10% penetration

Taxas de penetracao -

Telephone

Electricity

 Tracao
tempo para atingir 10% de

-

ast

5 Yrs 10 Yrs 15 Yrs

penetracao do mercado N———

« Maturagio
tempo para chegar do 10%
aos 40% de penetracao

e Saturacao

Tablets are omitted, having achieved the 109% traction threshold in 2011.

tempo para chegar dos 40% ot o s 75 st
aos 75% de penetracao

Fast Television

5 Yrs 10 Yrs 15 Yrs
Smart phones are omitted, having achieved the 40% maturity threshold in 2011.

Sources: ITU, New York Times, Pew, Wall Street Journal, U.S. Census Bureau

*Market penetration is percent of U.S. households (telephone, electricity, radio, TV, Internet)
or percent of U.S. consumers (smart phone, tablet).



A curva S, da adocao de tecnologia

Percent Adoption

Time From New Technology



Exemplos de curvas S normalizadas

The Spread of Products into American Households
THE SPREAD OF PRODUCTS INTO AMERICAN HOUSEHOLDsS
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O processo de mudanca tecnoldgica

Modelo simples e simplificado, designado por modelo
linear de inovacao

Inovacao

Duas versoes:
- Technology push: resultado do esforco de |&D
- Market pull: resultado das necessidade de mercado



Information Driven Capability

Evolucao e transicdes em curvas S

v' We are in early stages of Wave 3 information technology

v’ Mainframe and Client-Server waves remain in place /

v Waves represent many co-dependent 3. Internet - Cloud
technologies, matured over time «Virtualized compute; global

network enabled
v  Adding f ti / bility h
Ing functional capability has - Software decoupled from

become easier with each new wave hardware

v’ But enterprise infrastructure *Work from anywhere

gaps & vulnerabilities have
become more critical to

sustaining operations

2. Networked - Decentralized
* PC enabled and network enabled

» Software distributed in both server and client
computers

*Work from the user location

1. Centralized - Mainframe
* Central computer center
» Software in computer center only
* Work brought to the computer center

1950 1960 1970 1980 1990 2000 2010 2020
Information Technology Evolution



O desvio da assimilacao

* Diferenca entre o objetivo (aquisicao) e o
realizado (obtido)

Acquisition
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A curva de difusao de inovacao
Everett Rogers (1962)

The Technology Adoption Curve

As captured by Everett Rogers in his book Diffusion of Inmovations, people tend to adopt new techmologies at varying
rates. Their relative speed of adoption can be plotted as a normal disivibution, with the primary differentiator being

individuals " psychological disposition to new ideas.

Innovators
(2. 5% are risk
takers who hawve
the resources
and desire 1o ry
new things,
even i F ey fail.

Early Adopters

( 13.5%) are selective
about which
technologies they start
using. They are
consibdered the “one o
check in with™ for new
information amnd reduce
aothers” uncerainty abou
a new lechnology by
adopting it

Early Majority
(3494 take their time
before adopiing a new
idea. They are willing 1o
embrace a new
technology as long as
they understamd how it
fits with their lives.

Late Majority
(34%) adopt in reaction
0 peer pressure,

I:]TH.'."I.'E | I'Ig OIS, O
SODTIOIMIC NeCESSIy.
Most of the uncertainty
arcund an idea must be
resolved before they
adopi.

Laggards

[ 16%%) are traditional
and make decisions
based on past
experience. They ane
afien economically
unable o take risks on
new ideas.




O ciclo de vida da adocao de tecnologia
Geoffrey Moore, Crossing the Chasm (2006)

The Chasm
—— The Early

The Mainstream
Market

Market

The
Chasm




Lidar com o abismo...
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Comparando conceitos...

Peak of Inflated
Expectation
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Diferentes contextos, diferentes necessidades

?

Target Customer

Visionary LOB
or functional

:
:

Compelling
Reason to Buy

Dramatic
competitive
advantage

Whole Product

Application focus,
ated

|

Fartners & Allies

BPR and SI1
service providers

Distribution

Direct sales

Pricing

Value-based,
gain motivated

Competition

|
33
5

Fositioning

Technology-based

Mext Target

Another visionary
in a differant
industry

&

Pragmatist
departmental
manager

Fix a problem

business process

Application focas,

standardired

Recruited for
specific whole
product

Direct sales
transitioning
to VARS

Value-based,
pain motivated

Application vs.
application

MNMiche market
leadership

Adjacent niche
market

Pragmatist
technical buyer

Adopt mew
infrastructure
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Penetration
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Resisténcias a Inovacao

"This really is an innovative approach, but I'm afraid
we can't consider it. It's never been done before.™



Exemplo: Cloud Computing

* N3o existe uma definicao universal para o termo: como se
trata de tecnologia emergente, estao constantemente a
aparecer novas formas de oferta de servicos e
funcionalidades

* Definicdes mais comuns:

— Capacidade normalizada de tecnologias de informacao
(infraestrutura, software e servicos) oferecida pela Internet em
formato de autoservico e pagamento por utilizacao (Forrester)

— Um modelo caraterizado pela oferta de recursos
independentemente da localizacao, com acessibilidade por
redes ubiquas, a pedido e em autoservico e de grande
elasticidade de funcionalidades, com um modelo de precos
baseado no pagamento por uso (Gartner)

— Um video sobre o conceito:
http://www.youtube.com/watch?v=ae DKNwK ms



http://www.youtube.com/watch?v=ae_DKNwK_ms

Cloud diferente de Grid




A taxionomia 3-4-5 (NIST) da

computacao em nuvem

3 modelos de oferta de servicos:
— laaS (infrastructure as a service)
— PaaS (the platform as a service)
— SaaS (the software as a service)

4 modelos de implementacao

— Publico -- Privado
— Hibrido -- Comunidade

5 carateristicas fundamentais
— Elasticidade de recursos
— Abordagem centrada no servico de Tl
— Consumo a pagar, baseado na medicao
— Acesso por rede ubiqua, em autoservico
— Disponibilizacao de recursos independentemente do local

NIST Cloud Computing Collaboration Site:
http://collaborate.nist.gov/twiki-cloud-computing



http://collaborate.nist.gov/twiki-cloud-computing
http://collaborate.nist.gov/twiki-cloud-computing
http://collaborate.nist.gov/twiki-cloud-computing
http://collaborate.nist.gov/twiki-cloud-computing
http://collaborate.nist.gov/twiki-cloud-computing

Exemplo: Cloud Computing

Vehicle of Digital
Interconnectivity of “Life
Fabric”

“Disappears”;
Always-on

7 Vehicle of Digital Turn on-off device
Interaction (smartphone, iPad etc)

Vehicle of Digital

z Go to where the Communication is
Connection




Exemplo: Cloud Computing

Society continues to be Transformed by the Web

Internet: from Vehicle of Connectivity to Interconnectivity to Life Fabric

“Read” Web “Read/Write” “Semantics” Web:
: (UGC) Web Internet disappearing?

.‘ c. 0 = -
A \ﬁ) » S

First era, the “Internet™
of Documents/Web

e o o o INsight

Reducing cost and Using search, service Connecting people,
time to access composition and social services and things
information; networking to spawn new together to provide
increasing individual business models: providing opportunity for
productivity without unprecedented levels of transformative
fundamentally efficiency and innovation change in
changing human for consumers— “IT operational
behavior Consumerization” innovation and
resource efficiency




Exemplo: Cloud Computing

Cloud Computing as a Platform: The 4 Waves

Cloud: 4 Waves of Disruption Disruption of other
industries

Disintegration of vertical —"  Wave 4:

Cloud Computing stacks ot

Healthcare, Financial,
services; Energy

Addressing unmet needs
of business ecosystems — Wave 3:

Service Grids

Startup World .
~S Interaction Services
", . 3
SaaS/PaaS/laas T &Noy |
- e Info source: John Hagel & John Seely Brown
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