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What is Cloud Computing?

To understand cloud computing it is best to start with an understanding of the metaphor behind it: the
cloud. What is the cloud? It is, of course, the Internet. The term comes from conventional depictions of
the Internet in bubble diagrams.
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Figure 1: The Cloud

Each oval is a server in the system and the individual lines represent the channels by which data can

travel between them and the end-users. INLIN> QG A OF f | LILJ AOF A2y > GKS a2adl
and most users will take in far more data than they send out, but the basic idea of machines transferring

data between each other is at the core concept of the Internet.

This discussion of the basics of the Internet is all well and good, but what does it have to do with cloud
computing? If the Internet is the cloud, then it is not a large leap to start thinking about cloud computing
ast and this is an extreme over-simplification, which we will see very shortlyt Internet computing. This
is true in so far as cloud computing is based upon a number of new ideas about the Internet, the most
central of these being software as a service (SaaS) and platform as a service (PaaS). These models use
the Internet to provide a pay-as-you-go system for both user and developer clients to give them access
to services and a means to create applications that decrease client costs. To see how cloud computing
cuts cost, first a walkthrough of how it works in both forms will be necessary.
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Platform as a Service

Howtapping into a cloud cut®sts

Cloud computing begins simply with a server or datacenter. Amazon, for instance, has a number of large
datacenters where they store and host their data. With all of these servers, Amazon has decided they
glyid G2 dzaS ¢KIGSOSNI SyLlie aLlk OS (GKSe& KI @S
applications. The success of these practices has led Amazon to create purpose-built datacenters and
other companies, like Microsoft and IBM, have done the same. Microsoft, seeing an economic
opportunity, created the Azure Cloud Computing Services Platform. This platform, like those provided by
Google or Amazon or a number of others, is the starting point for cloud computing, as it is a mechanism
for Platform as a Service. By having a service platform, Microsoft has created an environment where
software developers can create applications using languages and tools of their choice and then run
GKSasS 2y aAi ONisa\®eb dpplications Srétlies mMabledvailable to the user via Windows
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having to oversee the hardware necessary for such a potentially large user base.

Cloud computing is frequently compared to the electricity and telecommunications industries, in that
individual companies no longer create their own power, for instance, but instead a company uses power
provided by an electricity company that is connected to a larger national electrical network. Because of
this, cloud computing is sometimes also referred to as utility computing.? With cloud computing, the
actual computing power or data storage is no longer being housed on-site and companies are tapping
into a larger national networkt here the Internet cloud via the PaaS providert for these resources.

Effectively, then, cloud computing eliminates a large portiont IBM touts it can be up to 75%°t of the
capital costs required to create a Web application and lowers drastically the barriers of entry by
converting those that do remain into operational costs. Before cloud computing, vendors were forced
to piece together their own on-site datacenters and to maintain them, accounting for such factors as
peak traffic; a large hardware investment would have to be made that would see infrequent use at best.
By hosting a Web application on the cloud, a developer can instead devote resources to their application
and only pay a variable cost for space actually used.

! "Azure Services." Azure Services Platformdlicrosoft. 16 Jun 2009 <http://www.microsoft.com/azure/services.mspx>.
2 Explaining Cloud Computirgjr. Christopher Barnatt. Perf. Christopher Barnatt. Streaming Video. ExplainingComputers.com, 2008. Film.
3 "IBM - CloudBurst." IBM Official SitelBM. 16 Jun 2009 <http://www.ibm.com/ibm/cloud/cloudburst/>.
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Figure 2: How cloud computing cuts costs

Other PaaS Benefits

How cloud computing caleeate your service beyond costting

Placing an application on the cloud has advantages beyond just the removal of capital costs. For one, the
space itself is often provided by a company, like Microsoft or IBM, with proven and reliable datacenters.
Another benefit for a vendor who hosts their software on a platform like Microsoft Azure or Google App
Engine is that they will also have access to a pre-existing user base, as individuals with a Windows
Live/Azure or Google account will already have a means to use their service since they already tap into
the existing infrastructure. This benefit is also indicative of how developers can build onto the cloud and
y20 61 adS NBaz2dz2NDSa 2-gkistifigfraStaeili sSsuchiayusetinfaiger@ehtdrdzR Q&  LIN
other data-handling technology (SQL or BLOBs, for instance).* Developers have seized upon this to easily
build applications on an Internet-scale; the best cloud computing services support developer clients
through authentication, flexible storage, synchronization, and other essential services for dynamic,
highly scalable Internet software.

4 Chappell, David. "Introducing the Azure Services Platform." Oct 2008 5. Web.16 Jun 2009.
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Software as a Service

What the cloud can provide your-esd

Software as a Service is the other founding concept of cloud computing. Just like PaaS, SaaS presents an
on-demand model for using cloud-based applications. The software usert instead of paying a fixed cost
for every machine that needs the softwaret pays for a subscription to use the software for a period of
time. The subscriber is then no longer limited to one computer for running the software and can instead
access it via the Internet from any number of machines. The SaaS model plays to the needs of firms
looking to avoid making multiple purchases for the access keys to use a software on multiple computers.

Software, then, is no longer a fixed purchase that is bought and then possessed; software is
conceptualized as a legitimate service that one pays for as used. In a way, this is a software as utility
model. There is no more need for maintaining end user license agreements or to constantly patch or
update software, because the Web application itself can be modified to meet client needs and
whenever the user accesses the application it will be the most recent version.

Cloud computing lends itself to a SaaS model because by providing the service via the Web, the

application provider is attempting to broaden the channels of access to their software. One of the major

benefits to the end user of cloud services is that multiple devicest PCs, laptops, mobilest can all tap

into the same cloud. This means that these devices can use the same software and applications and a

SaaS model allows this by not limiting the usS N2 a I O O $nachine Basfs (which bd&idllittle sense

in a market where most users have multiple devices to begin with). Therefore, SaaS is a desirable model

Ay GKS Y2RSNY YIFIN]SGLXIFTOS a Al 020K LINB&YLIGa Iy
meets his needs most adequately and efficiently.

eGovernment and Cloud Computing

Tailoring the cloud to specific budget cutting needs

In a time of budget shortfall and varying degrees of economic crisis, states all over the country are now

faced with the harsh reality of budget cuts. Cloud computing and, more generally, eGovernment

solutions are a major way for states to become more efficient in their administration and reduce their

costs in house. This is hardly news. eGovernment groups have created an environment where local,

state, and federal governments can improve their services, establish more integrated settings for
corporate/private and government organization interplay, and see to vastly improved transparency. One

of the most recent eGovernment movements, built on the Microsoft Azure framework, is the Open

Government Data Initiative (OGDI). Announced by Microsoft on May 4, 2009, the OGDI is a tool for open

government reformt in particular for increasing transparencyt dza A y 3 a A ONR aferi.i Qa & SNIJA

° "Microsoft announces the Open Government Data Initiative." [Weblog OGDI Blog] 04 May 2009. Microsoft. Web.16 Jun
2009.<http://opengovdata.spaces.live.com/Blog/cns!FO1B99EA317B9569!129.entry>.
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The Opn Government Data Initiative

Providing transparency and a database for eGovernment Solutions

The OGDI provides a database of public documents that grants centralized access to both private
developers and the public. The intent is to boost transparency and offer data for developers to use to

create better eGovernment solutions.® Often times government agencies publish this information on the

Web, but it is frequently buried on their state agency Websites. By centralizing the information on one

part of a cloud the information will be available to those that can best use it. By placing it within the
Microsoft Azure environment, the data is ready for integration into other applications built within

I'T dzZNBQa FNI YS62N] ® Lpgrs caharaate yhérSplicatichsdiliestly dddop dRBed St 2
F3SYyOASEAQ @I NA2dzA Lzt AO RIGFaSdao

Though still in its infancyt the OGDI is still in beta as of this writingt the OGDI already provides an API
and citizen and government developers are making a strong push to encourage the client government
agencies to release their information to the database to be better able to serve those clients.

The initiative is reflected in a larger scale plan by the Obama Administration, led by Chief Information

Officer, Vivek Kundra; Kundra has stated the major objectives of his office will be to increase

transparency, lower costs, and boost participation.” The OGDI seeks to achieve these very same goals.

Kundra himself has seen to the implementation of Data.gov, a similar database for Executive Branch

documents. However, OGDI has two primary distinguishing features: (1) it integrates the database off-

AAGS dzaAy3 1T dNBQa Of 2dzRX OdzidAy3a O2aida S@Sy TdzNI
database available for practical use via its API. Therefore, what makes the OGDI essential is that it

applies the new utility model of cloud computing for its database, shifting hosting requirements from

the government itself, thereby decreasing government cost and increasing its viability as a transparent

entity.

6 "Microsoft announces the Open Government Data Initiative.” [Weblog OGDI Blog] 04 May 2009. Microsoft. Web. 16 Jun 2009.
<http://opengovdata.spaces.live.com/Blog/cns!FO1B99EA317B9569!129.entry>.

! Tiemann, Michael. "US CIO Vivek Kundra Advocates Open Source Software." [Weblog Michael Tiemann's Blog] 04 June 2009. Open Source
Initiative. Web.16 Jun 2009. <http://www.opensource.org/node/440>.
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Figure 3: How can state agencies harness the OGDI?

Potential eGovernment Clo8dlutions

For a more affordable government administration

The sheer scope of potential eGovernment solutions is astounding and almost all of them can benefit or
be in some way integrated with or improved by cloud services. One major area of eGovernment being
implemented by almost all of the states in the country is corporate filing. States are creating online
mechanisms whereby private business owners can file to incorporate their company online for a fee or
allow existing corporations to make their annual or biennial reports to the states online as well. This
service is instantly creating a desperately needed profit for states. They no longer have to worry about
the costs of receiving paper forms, entering the data in a digital format, storing the digital information in
a database, or maintaining the hardware for database storage. Instead, states can use the online service
and receive money for every filing and as the user inputs the data directly, the state no longer has to pay
those costs.

States can also create one application which will file with multiple agencies, allowing them to integrate
the process and no longer require multiple filings or pay to record the information in multiple
RSLI NIIYSYGad CdzZNIHKSNE AT GKS AYyTF2NXIGA2Y A&
servers or datacenters of their own, which further would save capital; if the service is built by a citizen
developer, too, and placed on a cloud, the state can also pay a monthly fee for it to be made available
on their site, instead of having to pay enormous upfront costs for installation.

Other potential services includet but are not limited tot online lien filing using the Uniform Commercial
Code and online tracking and posting of information about campaign finances. Clearly, these benefits
apply to most of the online services that could be placed on a cloud by citizen developers for local, state,
and federal government use.
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Conclusion

eGovernmentis no longer the fuuiret 6 s t he necessity in the pres
Cloud and pay-per-use services are becoming the new standard for IT solutions and the eGovernment

movement would serve itself well by integrating fully with the new, dynamic, cost-saving practices that

are being made available through cloud computing. Therefore, it is essential that states embrace the
administrative opportunities available to them within the cloud and through online Web services in

order to cut costs and better provide for their citizens.

Why is IT pushing for the switch?

+ Reduced Cost
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+ Receive cloud service
support for building
Web Apps

+ Pay for space as used

+ Uses reliable cloud
datacenters

« Build into cloud
infrastructure

* Pre-existing user base

+ Pay via subscription

* Access anywhere via
web

* User not limited to one
machine per purchase

+ Multiple devices (PCs,
mobiles, laptops) can
all tap into the same
cloud

Figure 4: Why switch to Cloud Computing?
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