British Columbia
Library Association

BCLA Browser: Linking the Library Landscape Volume 4, no. 1 (2012)

Winds of change:
Libraries and cloud computing

By Matt Goldner.

Executive Summary What is cloud computing?

First there must be a definition
of cloud computing for this
discussion.The Gartner Group
defines cloud computing as
"a style of computing in which
massively scalable and elastic
IT-enabled capabilities are
deliveredas aserviceto
external customers using
Intfernet technologies.”iln
various presentations KPMG
breaks thisinto essentially four
different types of cloud
computing: infrastructure, platform, applications and
services.To put thisin more concrete terms, examples
of each can be:

Cloud computingis a new technology model for T
services whichmany businesses and organizations
are adopting. If allows them to avoidlocally hosting
multiple servers and equipment and constantly
dealing withhardware failure, software installs,
upgrades and compatibilityissues. For many
organizations, cloud computing can simplify
processes and sav e time and money. This article
defines cloud computing and shows how it is different
from other types of computing. It also discusses how
cloud computing solutions could be beneficial fo
librariesinthree basic areas: fechnology, data and
community.
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Introduction

Cloud computing can transformthe way systems are

built and ser\(ices delivered, pr_oviding libraries with Type What it is Examples
an opportunity fo extend theirimpact. Infrastructure Buying space / time on external servers Argzrz:;r;:fi
Cloud computing has become a major topic of Platform An existing software platform to build your Facebook

. . . own applications on
d'SCUSF'Or? and qebOTe. for any business or Applications Software applications accessed with a Web Google Docs
organizationwhich relies ontechnology. Anyone pp browser Salesforce.com
connectedto the Internet is probably using some Services Ready to use services accessed with a Web ADP
type of cloud computingon aregular basis. W hether browser

they are using Google's Gmail, organizing photos on The above tableillustrateswhy there are varying

Flickr or searching the W eb with Bing they are
engaged in cloud computing. As Geoffrey Moore
points out, the interesting thing about cloud

definitions of cloud computing. Many cloudservices
actuallyincorporate two or more of these types. For
example, Google docs provide infrastructure as well

computingisit did not start as a technology for the
business enterprise, but was driven by the public with
services like Facebook and Flickr.

as applications. It should also be noted that many
cloud applications and services are actually using
another providers’ cloudinfrastructure torun their
service, whichwill be fouched on laterin this article.
Overthelast few years businesses have startedto see
the value of cloud computing causing if fo become
a major technology solution for businesses and
organizations around the world. Looking across the
information and broader fechnology landscape, it is
not difficult to find success stories of switching to
cloud computing, disaster stories, and a great deal of
debate about what cloud computingis, orisn’t. The
purpose of this article is tolook specifically at how
cloud computing can be employed by libraries and
what needs to be considered before movingintoa
cloud computingsolution.

How is cloud computing different?

For much of the past 25 years, software development
and system engineering has centered primarily on
the personal computer.The PC era was
characterized by monolithic, proprietary operating
systems and programs that had long development
times and release cycles.In that environment, the
design of software wasisolated and all attention
focused on a single application.
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With cloud computing, hardware and functionality
tfraditionallyinstalled and runin a local environment is
now performed on the network,in the Internet cloud.
In essence, the Infernet cloud becomes the
development platformand the operating systemto
which programmers write reusable, constantly
updated software components that are delivered
overthe networkand that can be embedded or
loosely coupled with other W eb applications.

Libraries hav e been using some cloud computing
servicesforoveradecade. Online databases are
accessed as cloud applications. Large union
catalogs can also be defined as cloud applications.
However, alook outside librariesis warranted to
betterunderstandthe value proposition of cloud
computing.

Jeff Bezos of Amazon has repeatedlyspoken of the
70/30rule. He states that it canbe demonstrated that
businesses which run applications spend 70% of their
time and money supporting the infrastructure
requiredto keep their business going.i This only leav es
them 30% of time and money to work oninnovation
and ways toimprove and grow their business. He
goes on toshow that when a business mov es their
core applications to a cloud-based solution, they
can invert thisratio thus giving them 70% of their time
and money toimprove and grow their business. In a
recent conversationwiththe director of alarge
academic researchlibrary, this propositionwas set
forth.She startedlaughing and said she wished they
were only expending 70% of the time and money on
infrastructure.

John W aters gives anexample of thisrule at work. He
is executive director of the Minnesota Online High
School (MNOHS), which supports all of its courses over
the Internet forits students.Intalking about why they
switchedto a cloud solutionhe states:

“We were collapsing under the weight of the need to
support so many different computers ... Untilrecently,
the school provisioned those computers by sending
out CDs or itslicensed software and guiding

students through downloads or the open source and
custom applicationsit uses. ... MNOHS began looking
for a betterway. ... the schoollaunched a pilot
program to test a systemdesigned to moveits entire
operationtothe cloud. ... Student work doesn't
reside on computers anymore. All the applications
and data are storedin the cloud. No more CDs. No

more downloads. And if a laptop dies or getsstolen,
student work isn't lost.”iv

Essentially this let the Minnesota Online High School
switch their efforts frommanaging technology to
focusing on education. This should be the purpose of
cloud computing solutions, tolet a business or
organizationfocus on its core business or mission
instead of fechnologyto deliver that business or
missiontoits consumers.

Soturning to cloud computing and libraries, are there
real problems that can be solved? The answer is yes.
The library community can apply the concept of
cloud computingto amplify the power of
cooperationand to build a significant, unified
presence on the Web. This approach to computing
can help libraries sav e time and money while
simplifying workflows.

A brieflist of potential areas of improvement could
include:

e Most library computer systems are built on pre-W eb
technology

e Systems distributed across the Net using pre-W eb
technology are harder and more costlyto
integrate

e Librariesstore and maintain much of the same
data hundreds and thousands of fimes

e Withlibrary datascatter across distributed systems
the library’s W eb presence is weakened

o Withlibraries runningindependent systems
collaborationbetweenlibrariesis made difficult
and expensive

¢ Informationseekers workin common Web
environments and distributed systems make it
difficult fo get the libraryinto their workflow

e Many systems are only used to 10% of their
capacity. Combining systemsinto a cloud
environment reduces the carbon footprints,
making libraries greener

These improvements canbe grouped info three
basic areas: technology, data and community. Each
offers some general and some unique opporfunities
for libraries. Looking first at the technology that most
current library systems employ, sev eral benefits of
cloud computingsolutions surface.
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Cloud computing solutions af their essence are built
on current technology and should be architectedto
allow for fechnology shifts. Looking at the explosion
of mobile devices one sees how businesses and
organizations operatingin a cloud environment are
able to adapt and deliver theirservices to the new
devices much more quickly and less expensively.

The mainstay of librariesis the library management
system (LMS, also known as the integratedlibrary
systemor ILS). Library management systems were
developedbefore the Internet and W eb existed and
are generally closed proprietary systems. It has been
difficult and costly for these closedsystems to take
advantage of new technologies as they emerge. It is
also challenging tointegrate to external systems and
libraries must rely on their vendors to do any such
infegration.

Overtimelibraries have neededto add more systems
to manage theirchanging collections whichmoved
from strictly physical collectionmanagement toa
combination of physical, licensed and digitall
collections.Since each of these systems has stood
alone integrating them has been difficult and at
times not possible. What can change in a cloud
environment formanaging core libraryservicese

First would be the possibility of open service oriented
architecture. Many cloud solutions offer this type of
openness with published application program
interfaces (APIs) that any programmer can take
advantage of. This means if a new service or
technology emerges libraries will not always be
dependent on a vendor or other third party to start
taking advantage of these services and
technologies. Existing library systems hav e used APIs
fo connect to external services but theyhave
remained closed proprietary systems making it hard
tointegrate theminto external services. As Andrew
Pace statedit, ... demands fall short by merely
asking that local systems av ail themselves of other
W ebservicesrather than establishing themselves as
servicesintheirownright.”vWhenlibrarysystems are
deployed as open cloud solutions thenthe library
community itself canstep up to create extensions to
their core services and more importantly share them
throughout the community using cloud solutions. This
makes it possible tointegrate two services once and
re-use it across the community.

Secondlylibraries canget out of the business of
technology and focus on collection building, patron
services andinnovation.Servers canbe
decommissioned and no longer require replacement
everyfiveyears (orless).Staff no longerhas to

maintain the complex software stacknecessary to
run local systems and worry about compatibility of
the stack during upgrades. Instead technical skills
can be re-deployed for extending cloud services
into theirenvironment and their environment into
othercloud services.

Whendatais storedinthe cloud it offersseveral
advantages. Common data can now be easily
shared among services and users. The need forlocal
storage, maintenance and backups is remov ed.
Agreements can be forgedto share data that
normally would be considered private to asingle
business or organization. And finallylibraries can
achieve Webscale when they massively aggregate
data and users, something a cloud environment
makes possible.

Like the advantages of fechnology deployed and
accessed as cloud solutions, datastorage in the
cloud brings many benefits forlibraries.The easy one
torecognizeis the same data being stored hundreds
and thousands of times across libraries. Consider how
many copies of the cataloging data there are fora
serial publicationsuch as the Economist. And ifa
change isneeded tothe catalogingdata tokeep it
current each library must performthat change. When
this data is maintained in the cloud, maintenance
and backup of this datais now done once and if a
change isneeded, once one library performs the
change allshare it.

Another great benefit of data storedin the cloud is
the opportunity for collaboration and cooperative
intelligence. Libraries canagree to share pools of
data for cooperative collection building,
cooperative preservation or digitization, cooperative
sharing of materials, etc. And withmassively
aggregateddata new services canbe createdsuch
as recommender services based ona broad base of
usage data.

As stated abov e when library data is widely
distributed across systems it makes library W eb
presence weak. Whensearch engines such as
Google, Yahoo and Bing can harvest fromlarge data
storesit opens the opportunity for the collective to
work on search engine optimization, orthe
improvement of library collections appearing more
relevant fosearchengines thus displayedhigher in
searchresults. Thisis a complex and ever changing
task that would be prohibitive forindividual libraries to
accomplish. Further, aggregated data can aftract a
much larger aggregation of users who interact with
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the data, add toit and re-useit. The resultisevery
user adds benefit for everyotheruser.

Libraries have a somewhat unique opportunitywith
cloud computing, to create an online information
community network.Such a community isreally two
communities, the infernal community of libraries
collaborating withinasingle institution and across
institutions and the external community of libraries
and informationseekers.The value to librariesis the
“network effect” that coming tfogetherinthe cloud
provides.The cooperative efforts of libraries will
create scale savings and efficiencies, bring wider
recognitionforlibraries, and provide cooperative
intelligence for better decision-making,

and provide the platformon which libraries can
innovate.

Looking externally the first community cloud
computing offersis taking adv antage of social
media. Businesses and organizations can both build
social communities around their services and
participate inexisting social communities such as
Facebook or Twitter.

The infernal community formed through the cloud
offers new possibilities and efficiencies for current
workflows.Starting with asingle organizationthe

simple task of collaboratively working on documents

and maintaining v ersion control eitherrequires

extensive manual processes between colleagues or
a locallyinstalled system to assist in collaboration and
version control. Many librarians hav e discovered the

power of services like Google Docs foreduce the

effort of working jointly.Services like these allow them

to easily share ongoing work whenev er they want
and wherever theyare.

The potential for collaborationbetweenlibrariesis
trulyrevolutionaryina cloud environment. When
data and functions are shared in the cloud libraries

can make joint decisions on collection development,

preserv ation, digitization, inreal fime. As
demonstrated by OCLC's QuestionPoint virtual
reference service andit’s 24/7 cooperative asingle

libraries ability to assist patron’sis expanded beyond
the constraint of its ownwalls and hours of operation

tobecome a frue cloud service (last year
QuestionPoint loggedits five millionth answerto a
reference question).

To date, the main focus of libraries movinginto the
cloud has been discoveryservices, the need to
disclose their vast collections onthe W eb.Though
library OPACs attract existing patrons they are not
integrated with most information seekers common
workflows.So a first step forlibraries has been to start
massiv ely aggregating data about their collections
infocommon pools. OCLC's W orldCat, the first
example of this, is now fortyyears old and

pre-dates both the Web and cloud computing. Other
similar union catalogs hav e existed throughout the
world most commonly supported by national libraries
and large union catalogs, such as the National
Library of Australia, the Bayerische Staatsbibliothekin
Germany, and Bibsysin Norway. Howev er the advent
of the Web has allowedlibraries to extend this
original visioninnew ways.

Extending these services beyond traditional library
collectionsis wellillustrated by the National Library of
Australia’s (NLA) Trove. It has used the Webto
accomplishtwo tasks. Thisis done by first combining
the collections of Australianlibraries with other
important Australian and international collections
and informationsources such a Wikipedia and
secondly to open much of this content so the public
can tagit, editit, collect it and reviewit.

The explosion of digitization projectsinthe last
decade has driventhis gathering of informationin
new directions withexamplesinadditionto NLA's
Trove to otherslike the Hathi Trust, OAISTER and
Europeana. The Hathi trust is building a repository of
digitized books and journals from major research
librariesinthe United States. OAISTERIs a service
started by the University of Michigan and now
managed by OCLC which seeks to harvest all the
major digital repositories around the world.
Europeana is gathering the digitized collections from
Europe’s galleries, libraries, archives and museums.

W hat makes these aggregations and others like them
important is theirintent fo allow their content fo be
mashed up info otherservices andre-used.

Other benefits growing from massiv ely aggregated
data about collectionsis the ability fo aggregate
user opinionand use. LibraryThingis a good example
of being able to build recommender services based
on the aggregation of what thousands of people
hold in their personal libraries.

However, thereisno reason to extend cloud-based
servicesonlytolibraries’ end users. As Marshalll
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Breeding points out, “We can't let the current focus
on front-endinterfaces make us complacent about
the software systems that we use to automateroutine
library functions.” v

It is here that libraries can look fo gain new
efficiencies bothinternally and among the

entire library community. W henlibrary software
suppliers create the user personas that will use their
software the focusis generally on external personas
but there are also many internal personas that need
to take advantage of new technologies and Web
capabilities. One such example has been givenwith
reference librarians now able to both better assist
their patrons online but also to build a large network
of librarians globally who can answer specific
questions and be available 24/7. W hat other
personas in the library can benefit from cloud
solutionse

e Acquisitions librarians managing increasingly
diverse collections

e Cataloging librarians seeking to describe anever
increasing body of information and information
sources the libraryis managing

e Serialslibrarians working to maintain control and
accessto collections spidered across the Web

e Electronicresource librarians managing
burgeoning collections, and ever-changing lists of
vendors

The dramatic change in library collections often blurs
the lines between fraditional jobrolesinlibraries. An
acquisitions librarian probably also needs o manage
licenses for electronic materials as well as manage
purchasing for multiple formats, oftenfor the same
item.They need to accessinformation fromsuppliers,
reviewers,local constituencyand otherstaffin a
unified manner. This begs for an open system
deployed where it can easily be accessed by
external systems and pull in data and servicesinfrom
those same systems. Cloud computing solufions can
create the new workflows needed by librarians
because it offers the opportunity fora cooperative
platformforlibraries to build on. There are four key
principles of a cooperative platform.

e Openness, meaning that services and data are
made available o support greater interoperability,
not only withinand between cloud services, but
alsowith library-dev eloped and third-party
applications;

e Extensibility, meaning that the platform can easily
accommodate the additionof new services and
applications, developedeither bythe service
provider or by members of the community;

e Datarichness, meaning that alibrary can interact
with and expose a wide variety of information
about purchased, licensed, and digital content
through this platform; and

e Collaboration, meaning that libraries can harness
the collective power of the community of libraries
toinnovate and share solutions.

And it is precisely this that the business world and
social media have demonstrated can be done with
cloud computingsolutions. Through cooperative and
community building libraries canhav e the same
possibilities.

However, iflibraries are fo consider moving more of
theirservicesinto the cloudthere are certain
questions that must be addressed. Foremost is
whether this service will make the library more
efficient and help it offer betterservice toits
constituency. It goes without saying that adopting
tfechnologyfor technologies sake is not a good
management decision.Once it is determined a
cloud solutiondoes accomplish this for the library
then considerations tolook at are:

e Does theservice have built-inscalability, reliability
and security?e

e Isit multi-tenancy?

¢ Whoowns the data storedinthe systemand what
rights does the library have to extract their datafor
oftheruses or eventoleave theservice entirely?

e Isit an open systemso that external dataand
services canbe economicallyintegratedinto this
service anditsservices canbe economically
integratedto external services?

In discussions of cloud computing security and
privacy are raised as serious concerns throughout the
literature and especially by librarians. W hen
considering a cloud applicationtwo aspects of
security and especially privacy must be examined,
technical and legal. Does the provider demonstrate
the necessarytechnical expertise and explanation of
theirenvironment toinsure there will be no
unauthorized accessto a library's data storedinthe
cloud? And have they consideredthe legal
requirements of the government bodies the libraryis
answerable to?2 This means it is also important to
know exactlywhere the datais going to be stored
since different countries have much different privacy
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requirements and standards. And since many cloud
solutions are actuallyrunning on another suppliers
cloud infrastructure due diligence isrequired. First fo
be certainwhere dataisstored and secondly what
the servicelevel agreements foraccesstothe

data and preservationof the data are for the actual
infrastructure supplier.Regardless, one important
take-away remains—data privacy and security are
not mutually exclusive to cloud based solutions.

Multi-tenancyis critical for scalability of any cloud
service. "Multi-tenancyrefersto a principlein
software architecture where a single instance of the
softwareruns on a server, serving multiple client
organizations (tenants). Multi-tenancyis contrasted
with a multi-instance architecture where separate
software instances (or hardware systems) are set up
for different organizations. With a multi-tenant
architecture, asoftware applicationis designedto
virtually partitionits data and configuration thus each
client organization works with a customized virtual
applicationinstance.”iThisis the architecture that
makes cloud solutions highly scalable thus must be
consideredwhen adopting a cloud service.

Data ownership cannot be overstressed. The library
must know it has complete accessto all their data
while using the service so theycan take it and re-use
it as necessary, whetherin another service or simply
for reporting purposes. Just as important they must be
certaintheycan extract all of theirdata at any point
in the future should they decide to leave the service.
It is also important to know what provisions are in
place fordata access should the supplier go out of
business.

Finally a library must know that the serviceis fruly an
open, service oriented architecture which can fruly
change the future of libraries. This allows libraries to
shift the use of infernal technical expertise from
maintaining software and servers towardsinnovative
uses of cloud servicesintheirlocal environment.

Libraries hav e the opportunity foimprove their
servicesandrelevanceintoday's information
society.Cloud computingis one avenue for this
mov e intothe future. It can bring sev eral benefits for
libraries and give them a different future.

The cooperative effect of libraries using the same,
shared hardware, services and data—rather than
hosting hardware and software on behalf of
individual libraries—canresult inlowering the total
costs of managing library collections and enhancing

the bothlibraryuser’s experience and library st aff
workflows.

W hile locallibrary systems served an important
purpose earlierinlibrary automationthey now
represent a tremendous duplication of effort. Each
library builds and maintains a database, buys
equipment and installs and updates the software.In
fact,some libraries can get stuckin perpetual
upgrade mode, whichinvolveslots of testing and
retesting and time-consuming customization.

With cloud computing, all of thisis taken care of
fransparently for the library and user. Among the
benefits of a cloud computing approach:

e Take advantage of current and rapidly emerging
technologyto fully participateinthe Web's
informationlandscape

e Increased visibility and accessibility of collections

e Reduced duplication of effort fromnetworked
technical services and collection management

¢ Streamlined workflows, optimizedto fully benefit
from network participation

e Cooperativeintelligence and improvedservice
levels enabled by the large-scale aggregation of
usage data

¢ Make libraries greener by sharing computing
power thusreducing carbon footprints

The visionis to use cloud computing fo deliverlibrary
resources, services and expertise at the point of
need, withinuser workflows and in a manner that
users want and understand.

It should free libraries from managing technology so
they can focus on collection building, improved
services andinnovation.The cloud computing model
will encourage libraries and their users to participate
in a netfwork and community of libraries by enabling
them toreuse information and socialize around
information.It can also create a powerful, unified
presence for librariesonthe Web and give users a
local, group and globalreach.
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