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Cloud Computing Technology in Academic Libraries

Dr. D.D. Lal* & Dr.Yogita Talwar™

ABSTRACT

Libmry services have chonged mpmficantly simece compoters and  othor  communication
icchnolosics were irodoced. Libmnes wre night now bomg trensformed mto virtusl or degiial
librarics through somation, networking. and other changes. Numerous facets of cloud computing,
includmg varictics and uscs, arc coverod m thes paze. In academic hbrancs, people arc having en
ongomg discasmon over the benefits and fomtabons of cloud computmg The cmay also olfcrs
suppcstions on how 0 make the most of the bencfits of clime! computmg for acidemic and
profeesions] hibrarmns worldwide The creution of cloud-based services for acudemic Tibranes
might benweRit from this article. The article makes the case that Tulure improvements W acadermie
libwary resources should be fnfitnted by the high quatity of service provided by closd providers, the
growth of Tntermet capaesty, and the speed at which information s tnnsfemed.

KEYWORDS

Cloud Computing, Scrvice Muodel, TanS, PaaS, SasS, Deployment Model, Apphication of cloud
computmg, Clowd Libranan

INTRODUCTION

Drise 1o thie (et that library patrony’ methods of scarching lor miormation hnve boon greatly impacted
by informotion and commumcations lechmology (1CT) In todoy's environment, students are nghly
meguamnicd wath therr smartphones_ tublots, laptops, mod persansd computers with mielhgence but me Tt
mmticipatd that consemens would purchase fewer multipurpose devices, Tike smart phones, ami that their
usaee of clood-based services ond apps, such viruosl mafboxes, will merease drematically. The fourth
voncepl propescd by Dy, Ranganathen is gute relovent when discussing cloud computing. We save the uscr's
time by providime mformation that 15 accessible from anywhere at any time. [t should be poasible for users to

* Technical Oificer (Librorian & Head) &Del CON Coordinator Nationa! Brain Research Centre
(Deeznesd Liniversity ), {Department of Bistechnology, Mintstry of Scienee & Techmohogy )
NERC, NH-OM, Nainwal Mode, Manesar, Clirpaon, Haryana Pincode @ 12051,
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nicess the services soven davs b week, twenly-four hours a day, provided they bave o sirong infernel
connection. fosteud of coneentrating on dovcloping now iechnologics 1o offor services o users; Ibroorms:
must now focus on providing proactive services: and shiftmg towards sinndsrd services o porsonulize
information resources: for the-beiterment of neadenio socicly,

We will define a "clond™ as the Rifmgs, smaneing soliware, and information centers in a seambicss
conversation. A flawless cxample of clowd estimation is Gmnl, Yahoo M, and so forth. Nobody wants to
be o member of the mibing cless m uny way, These services are cost-eifective lur all customens up lo o certuin

‘amount, and they alko provide ndfitional depository expertise and aversight responsihilitics for the sock
cxchanye.

Cloud computimg i a compulernctwork that is pomanly wied to caloolafe imknown aress: lis assels,
reguesis; and dossicrs are provided to acollection of calculations and shermsic despns based on coltimg edec
compuier network (cehnology, Consequently, the process of cloud computing is carmicd out via a serics of
approved computer network quenics that are dependent om the corresponiding appropriate secess nghts:

What s cloud computing? Generally speaking. cloud computing is deweribed as on sseonl computer,
where tasks 3md informahon are lochled in ardoosly mseendible micrmation conters within the cloud and
miay be actorrphished by various connectod compuier systems schemcs. Clowd compoting may bo the
practice of offering copious sssisinnee on machiney that are essentully allotted over 8 Targe virtual system
pool that is hoosed inside the clodd. However,_ cloud compating provides o supenor decision-makimg ability
due 1o its diverse reasonmmg capabifitics and stomge capabifitics. which are housed msude the clomd's:
provvidied cnvironment.

A shared pool ol adapiable computing assels (such ax netwiorks, survers, stomge, apps, anid servces)
that arc able to quickly provisioned amd refeased via minimal service provider or manugoment itemation is
muile possible by the cloud computing model. This approsch makes network socess everywhaore, accessible,

‘and upon request. '
Cloud compuimg " 3 phrase that s beme used woday 10 desenbe the not of stonng. soccssing, snd
‘shunog datn, apphications, and computing power o cyberspace.” <Pow Internel Trust

(NIST) "cloud computing 25 a2 sivle of computing in which scaluble and clastic IT-enabled
capsibilitics arc delivered s a serviee using Internet teehnologies” -Gariner TT Glossary.

It a symicm that mukos vie of virtual servers for ity mirnsiraciore and makes thimgs svmlable online
(o otsade parties:

Characteristics of Oloud Computing:

Mosi likely through the wie of monagerial toalk Cloud computing aliems with a sit of chamacleristics,
thic most imporiant of which are:
I. On-Demand Tnstantaneoas Self-Service

You moy sulormubically provision compuier tesourees with cloud computing, such nn network
storage sl server time. There won'lL be any commnunication between you and the provider. Using a web-
baxed selFservice portol, cload users may secess their services, keop an cye én their consumption, and
provision and de-provision scrvices:

2. Wide-ranging Network Connectivity

An additional croci Feture of cloud computing is extensive network seccesibifity. Through the
network sl on portnble devices fike laptops, desktop computers, tnblets, and mobile phines, osers may
utilize cloud services. The private cloud makes ise of 4 local area network, while a public cloud leverapes
the interned. Since Inlencics and bandwadih have @n fmpact on service quality, they bre inrportant factors in
Cloud computinge and wide nebwork seecss.
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3. Pooling ol Resuurces

Usinga multi-tenant design, resorrce pooling allows severnl customers scocss to physical resourocs.
According to demand, this approuch redutributes both offtine and online rosources, Users muy scces
simmilar ifrastrocture or apps while preserving secunty snd privacy thanks o multi-tenancy. Users can be
able 1o designute the exaet posiion of ther resources at 8 grealer degree of abstraction, fike a nation, state,
and dats center, even though weers cannol determine the exact kscation of the resources they hive. Users may
ahnre resourecs ke memony, procesang power, and boandwiidth.

4. Quick Adjustment

In orider w cnnble clients o seale swiflly in respomse (o demond. eloud services are able to lexibly
provided and relessed-sometimey atonemaously. There are essentially infinile capabilitics that can be
provisioncd. Consumers can use these fealures in any number und at any time. Users don'tneed to pay mare
for subscriptions or other fees to grow cloud application, ability, or cost. Rupid flexibitity will climinate the
reguirement for handware purchoses. Coan utilive the cloud computmg resources rovided by the clomd
provider alternutevely 5. Service Metrics

A moloring foeature m cloud systems improves resourco whilnaton af pn sbstraction lovel saitable for
thi kand of sgrvice: You can utiline 8 mensured scrvice, for imstanoe, forusers, processing, bandwidih; snd
storage. Poy-for-what-you-use pricing w calculated on lh-l:ﬂﬂ‘ﬂﬁlmlﬂ'ﬁmunl comumpion. Both service
providers and customers benefit from o transparent expericnces that 1s establshed through resource
consImpiion monitorme control, snd reporting:

6. Availability sond Resilience

Io cloud computing, resifience s the capacity of 2 service to bounce back Tast from any sctbeck. Thc
speed at which o cloud's notworiks, servers, and dutaboses resiart snd recover after dumagee 15 8 oy mdicaior
of its resihience. Cloud services make a copy of the data they save m grder to prevent data loss. The copicd
versum from the other scrver recovers data in (he cvent that one server loses data for whatever reason.
Another importmt topie m clowd computmg s availaifity, One sdvantage of chond services i that they may
b sccessed romotely, meaning that crnploying clowd resourees is not limited by geography.

7. Flexibility

Busmesses must cxpand as therr opemtions do, Customers have more flexibility with the cloud 1o
scale s needed without having to restant the server. Additionally, customers have a vanety of payment
alicmatives to pick from, preventme them fromsplurgng on ermecessarny resources;

5. Remolec Work

Cloud computimy faoibitutes remote work for osers, Employees who work remolely can swiflly and
securely aceess company data wong lapiops and coll phones. Using the cloud, distant workers can efficiently
do thewr tmiks and micract with onc another.

TypesModels af Cloud Computing

You huve varving degrees of control, Roxibafity, snd mumagement depending onthe fond of clond
service vl choose and bow 1w deployed. Deployment mcthodolowes and the disimcbions between the
three conventional cloud computing maodels (Infrestructoe as o Scrvice, Mutform ns n Scrvice, and
Softenrcas g Service) will help you dotermine which sct of services best suits your reguircments.

. Service Muodels

] NImfrstructure ax 8 Service [ laas)
. Platform ava Serviee (PuaS)

+  SoftwarcasuServiee (SuS)
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. Deplovment Models

. Frovaie Cloud

o Commumity Clodud

. Public Cloud

. Hyhrad Cloud
Infrastructure s a Service (liaS)

The fumdamental components of ¢loud computing are found in Infrestructore as a Service {laaS),
which also offcrs scocssilbity to networkimg capabilitics, computers {virtuml as well s real hondware), and
dutn storage. Providers of mfrastricture @8 2 service (lauS) cun offer you the greatest degree of
customization and menagemont control over the IT assets you have and ane Urpely comparable (o the
resources  that wre cumently in wie amd are well-known o mmmerous [T dopariments and
developers Example: Amayon Web Scrvices, Joyent

Platforms as & Scriiec (PaaS) By minuemg the infrsstrociure that anderlics the applicabion (oflen
hordware and opemtmg systems), platiorms as s service (PanS ) providers free up onlerprscs o concontatc
on the development and admimstroiion of thor oppheanons. As o result, yoo can operste your spplication
more efficiently becume you wont have to deal showt zenenc besvy liftme such ax capacity planning,
maimenames of 5o fiware, updating, or resoures seguisiton: Exampic: Google App Eneme.

Software us a Service Saals

Software as a Service (SaaS) providors mive you necess to software progroms that they hose,
it nod operate, Whon mgest poople talk shout Software ny a Sorvice, thoy'ne talkmg aboot end-user
upps that are developed by third partics. With a software s 8 service (Saa8) prodoct, your only concermn
should be how you intend to uttlize the speeific picee of so fiwirc-you don't necd 10 worry regandme how the
product or service is mantamed or the method by which the underlymg infmstructure s mamtamed. Web-
based emml, which allows you to send as well as recerve enmails without having to handle featore changes to
the omail service or manage the operating system and server that the cmail progrem is oporating on, 1 @ wl
mstamee o a soltware as a serviee (SusS ) spplication. Example: Google mail, Sales Force com

Public Cloud Third-party supplicrs offier cloud services via the internet ufider o public cloud
deploymeont peradizm. The resourees, which include sérvens slornee, ond appheabons, cim be utilvzed by
muliople individisils and arc open (o the pablic. Tn gencral, poblic cloods provide Tess conirol and
customsaiion thitn pnvaie clowds bal they ane more scaluble, Mexible. and economical Examples ol Public
Cloud; CGroogle App Engime, Microsoft Windows Azure, TBM Sman Cloud, Amuson ECZ
Private Cloud

Aprivate nctwork that i esually owned and rurn by & single company is usod (o host cloud services in
o privale cload doploymient paradigmn. In comparison o poblic clouds, privale ¢liods provide more
customization; secunty, and control. Thoy are especinlly appropriate for confidential mformution handling
cnicrpriscs or those with stmopent secunty ond comphance; Exumplcsof Private Cloud: Fucalypius, Ubunio
Enterprise Cloud, UEC (powered by Euealypios), Amozon VPC (Vinund Povate Cloud), VMware Cloud
Infmstrocture Suite, Microsoft ECT dalscontor nocds.

HybridCloud

Public and private clond componcnis wre combined m a hvbod cloud deployment approach. By
keeping sensitive dils and imporiant dpps m prvale clouds, i crables onlorprised (o berichit from the
scalabiiny sod affordabiiity of public clouds. Smooth dote ond sppheation  portaiaiity  betwoen
coviremmenis s made possible by hybnd cloods Examples of Hybnd Clood: Windows Azure (capablc of
Hybmid Clood), VMware viOloud ( Hybnd Clowd Scrvices)
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Cominunily Clogd A community clowd deployment sirategy shares clotd mifrastruciure meross
muliplc eniorprises who huve stmitor poats; mdustry-speciic specificabions, or adheromee to regulntions.
Commuomty cloods meod purticoior roguremonts within g given community or busimess and foodinie
shornyg of resmooes amnd coopembon. Examples of Commumiy Cloud: Google Apps  Tor Govermment,
Microsoft CGrovernment Commumnity Cloed.

Library Services in Clood

‘ sSoalable, _
Pastic, Shared,
histered

‘-ﬂu‘ﬂ I
T e, Ry

Enhancement of Library Service
1. Lending Service for E-Books: Cloud platforms sremorcasmyty bomp used to lond E-Books.

2, Linion/Shared CatalogueOPAC: Network Btwames have soeess to thor collection on 2 simghe
plutform and can share the sime plitform. The umon catslogoe can be created relatively casily with

eloud computimg.

3 Document Downloed Service: Hnctwork acocss 15 allowed. downloading documents s sample:
Drigital preservation/Scanning Service: One can minimizz repetition of this kmd of ledious tasks
by contralizmy thi digitizstion and semning prscesses,

5. Article Delivery Serviee: Lilirarics can leverase clod computing (o provide users with an srticle
delivery service. Publisheni hivve already provided librancs secess (o this new technol tay.

. Current Awareness Service: Cloud computmg has made it symple fo offer current awarencss
services Wwall wwers.

7. Document Sharing: Cloud computing has misde it simple to shure docurments.

E. Bulletin board service: Using this tcchnology, we may alfernovel smenitios on bulletin boands:

Advantages of Cloud computing

I. Cost-effectiveness: 1 1s arpuably the most cconomical (echmgue to employ, upgmde, and mumtmn.

X Scalubility: "Pay as you go” enables more effective costeomimol,

3. Increased setarity and sceessibility: Resources may be accessed from mny location, snd they can
be teslod and assessed lor froe.
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4.

Portability: Because the seirvice wsaccessihle vin thi imicroel, anyone can e a Browser Lo nocessal
Irom amywhiore m the zlobe.

Adjustable Sterage: Il the server i smaller compared o what 15 available it comventionml
system. The freshly mstalléd server ought to take the place of the old one. While storpe space o this
comnputing is managed by the service provider, its eapacity for storage may be changed wo st the
reguirements of the librunics.

Unlimited Storage: The clowd offers nearly limitless slorape space.

Cloud OPAC: Onime eatuligs are avalable forthe majonty of hbrancs workdwide. These cutalops
can be weeessed online (hrowsh therr local server within the fitrary. Users will benelit more from
being able 1o access the fibrary's catalpgue vinthe cloudf that miormation is made public

Buckup and Recovery: The majorily ol cloud service providers are typically capable of managing
ifurmistion reoovery. As & roall, compeared (o other convenbional methods ol dals stormee; 1bmakes
the backup and recovery procedure more simpleroverndl.

Essay Information Accessibititv: Usors can acecss the miormation fromm any location with an
intermet conmdction uy long as they reemster inthe cloud. services, particulirly with the ereation of
digital fibraries. In this digital age, LIS professionals ploy a crucial mle m developmg cloud-hased
systems that users can rely on o defiver ibrary services in auser- fnendly and rustworthy misnner
Automatic Updstes: Duc to clood computing technolopical advances, service providens may
performroatine softwaro updnics snd muamtonance sutomatically, rehevimg IT and library porsonme]
of thesc tasks.

Disadvantages of Cloud Compuoting

Concerns regarding data secorily and privacy: [l i very concermmg thal thore mity be o nisk o
daty security and privacy. [l is more dingerous whonover the dati is highly seniitive, such consumer
crodit cord nformation, snd can be sccessed by others over the cloud, In the ovent of » system falure
oraninsdequate backup, thore isalso & chance thisd dais will be Jost.

Network bamdwidth and connectivity: The fact that this service s direetly eommeeted 1o the

imemel s woriows coneemns 4% well A user is unsble o sceess i there 15 an mtemet conmection

fmilure.

Service providers have nitimuste power: Because these servioes sre delvered by ountade partics,
compames rely hesvily onthe service providers and have vory bitle control over them,
Knuwledpe and integration: Having n-house I'T porsonne] wath fammlanty with elovd compuimg
15 3 crucind prerequisite forenterpnses, Hnot, the service provider s in change.

The problem of cload interoperability: The "Hary Clood™ phonomeni ik cinsied by the fact that
every clond providir bk a unigoe mcthod Forusems, opps_ and chicsts Lo commuicnte with he clood.
Service level agreement: When customors mowve thoir cssonbial busmess aperations o ther tneted

cloud, they xtill need o guarantee the quality, availshility, dependability, and functionality of those
resources oven whien they posscss no conirol over the computess lundamonial resources.

Rile o Clowd Librarian

Tomonttor member data snd actaty

To define validity and give students necess (o Acoess Pins, (The sefiware has the oplion o define
virhidity snd produce pro notomatically, |

Tokeep i touch with the participating libraries that arc shanme ther reseuroes on the clood
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. To interact with database providors, consortioms, publishen and distributors of journals, and c-
books

. To disouss creatmyg vomous prckaves for vanous facolives smd clawses with ibrmmong, subjeet maticr
speciulists, and Gculty members.

. Tokcep up with lechnology

. Toprovide member librarics with technolosionl assistance

. Tocarry out reader education and awareness campaoigns

. Tomaminm cloud resouree consimmphion records;

. Toofferinterlibray luans;

’ To create digital collections

. To mantam documentation of tmeible resources i order to offor roforml servioes,

. Handling Cloud resources and players and choosing thc hest deal

. To koop up onc's own online porsona by startmg d blog orsocial medim account and engmprmg with
other uwers. Thie same platform can be used 1o leach customers bow 10 me clowd mirmstrocture and
providereforence sorvices for cloud resources:

. To apply their capacity for strategie planming and decvaon-makmg 3 vanious phases of ercating »
cloud hibrary.

Notably Popalar Service Provider

. Ammzzon Web Services { AWS)

. Ciongle Cloud Plaiform (GCF)

] Mucrosofl Avure
. Digiial Occan

- Ruockspace

. Red Hat

. Citnix Systoms

. Salesforoe com

. Lamoide VM Ware

Cloud Computing Libraries

. Povate Cloud ke that of TIT Delln'’s High Performance Computing or HPC
o Commumity Cloud Fike Central Library, [FTT's Bl

. OCLC

«  Libmryof Comgress (L)

. Worldent Community Clond lke ¢-Grunthalnys

. Exbibrix
. Polaris
] Soribd

. Dscovery Service
. Ciongle Docs/ Google Scholar
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. Encore

. Drurs Cloud, cic

Cloud computing applications and services

Fow clowd compuiing services and spps that owr Tbmry commumity thmks wouold cohance what 11
provides:
. Goegle Apps:

Gioogle is b stromp competifor ol Microsoll ond Amazon when il comes io clood computing and apps
whuch the puhlic canubifon: 1o entimec thorcore services:

Sites: Use Google Sites 1o bald & fully working website. Rescarchers e have scoows to arare colleetion by
having it digitiead mio searchable papers. You can sean and upload any metiutional document or news atom
fior Free bo Gioogle Sites.

Calendur: An events-filled yesr-roomd library ¢alendar can be crealed.

Forme: Use Google Form w plun events, send ol questionnaimes, weess students, or eollegd dats. Exeel
sheels and forms can be connected. Answers sre instuntly sent (o 3 worksheet if the form is Imked to one.
Chat: To assigt people m findimg mformation ONLINE, & roforonce librurisn may make wee of this ch
fieatture

Droc: You can ereale and shane dociomenswith others. View, alier, orsubscrbe bl

. Mendeley (Reference Manzagement Software) offcrs open soctal networking and reference
manugemient for sesdemin. Mendeley i an organizing fool for research thut lets you engiure with
othcrs onling ind explore novel resesrch.

. With Dropbox, you may use consumer sppe (0 kave, coordimale, and retricve duly in the clowl
Crgnnetions can wie Dropbox (o un o cortuin folder on every single compuier, which Dropbox
subsequenily synes to mitke it appear m the simmlar folder rmopective ol the sysicin il s opomicd on
(with tho sume mformation], n onder o assure ancformuty. Thes directory’s: contents mrght be
socessod through mobile apps aodwwebsate. (Wikapedia)

. The must widecly used websile for shurng mned watehing videos via emmil, mobile devices, and the
internet ismow YouTube. ltmakes it possible for you to effoctively oreate and share YouTuhe videos.
Youmay alsn ulitize YouTube video content on a website, app, or device by using the Yoo Tabe APL
Must ofthe NPTEL vidoos are hosted on YouTobe,

. A free, opon-source cmail and calendar application i available for deskiop compulers nming
Wmndows, Mac 05, and Lo 1 con be syneed wsing the 1Phone ond Black Berry nmd oporaies bath
oiffine ond onfme,

. iBovksheil scrves a5 your hibrary. 3 comprechemaive book datubase commled and updated by
individuals just ke you. Beoide on the book display sclup. You can look through the books in your
fibrary und keep note of who you've bommowed or lent them, the process ol musnualty or automatically
mdcbing  fresh tille (by entoning itx ISBN). [t alsg inclodes onformaton on the amount that i costs,
whure tobuy it smd where bo find it ot the Titeary! ieven provides you with m formotion.

. Facchook allows users. (o stay o touch with fnends, lammify, anid coworkors by ereating profiles,
uplasding vnases, and sending messages, The websiic hos public features and 1 avmlable m 37
lanzuages. You might create and marks! your own paee as woll. News and cvents cam be shared by
the library via the Faccbook app. A hive Faccbook chat service could be oficred by o hbrary:

. {HEee 365 from Microsnlt One can subsonibe 1o Mirosofl Office and use il whenever and froen
wherever, There o IM, audio, and video conforenemy acecseible A Froe frind is availnble on the

Orpporiumtics and Challenges for Libmanes in the Changing Education and Socinl Construct / 225



wihsile.

CONCLUSION
When it comes (o eloud computing, Security mnd privacy arc crocinl concems, particularly when

handling sonsitive diada fike credit cind numbers. The date siored m the cloud coulyd be attscked by vimuses,

thell, snd other types of identity theit and frood when there is still no smtble security Lemplate.

Furthermore, since services are provided over the Intemnel, it is impoessible to wdentify the new locations of

servers and software and o conduct a sceunty madit In addition, thero is o chance ol dats Joxs due to

irsu Micient backup dnd filure olthe system. How our usors engiee with the cloud, and whethor our seirvices

noed (o b pdyusted o pocommodaic new user behovors? Whot would occurm the event of & cloud burst?

Libranes should consider whether they may regure changos to thewr services to properly adopt to the wey

st wsors intoract with the clowd, as s alveady nreahity,
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