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in o.lne courses the students have a chance to qel a wider perception oi the toojc
(vs infomahon gNen by the l€cturer dlnng a leclure) lo apply lhe nformalon lound n

c ha are deveoPed
pp e lnlernel on a

ia abl s P'esenlalons
:a?ba m th'are and files

,l= nosed n the crouo Educalional nstrtutons can lake advanlage ol cloud aPplEalLons

,-r,.rt" "trO""t" and leachers wLlh free or low_cost allematives to expensNe'

_:ernel can be accessed [14]

1 Conc.Ptfor virtuat inrr.skuciur€ lor collaboraiive l€arnin9
Crrrenr pra"r,""" in vrrtual collaboralon and inlraslruclure presupposes lhe

**'r"*i"" "i Vinrii r"rrasrrucrure for Serraborative leamrng (vlcoL) as redundant
: lud based platfom [1]

-cnrlor lhe ovoral progress and access
-;;;i "i ;"tu i,r,Jvrc"r," usuarrv saas (sorware as a setuice) envrcnmenr
' ...d no romoie cess 'o sofiwa'e a_o 'ls funt lro'!"';;';i;p;;; i"i".,,r.. ta vrcoL user rnreddce wi' oe desrsneo ro be e'sv ro

re wittr uiierera"Oaure and hluiiive access to common realures and srmple on_screen

. :;;,";i;;i;; aet on the redundanr crouds env ronment vrcoL wirr b' accessibre 24' 
";;il;;;:, davs a week (u.dlsruPred seruce provrsion) assured bv ssrected and

'lrqled orovder ol cloud setuces- -ii.;;;; 
",.;;ii,;; or vrcoL w provrde cJsromrzed rnrerrace on apolcaro'raver

r", *-ii"" i.Lr""r." and data consolidatron seNrces [4] io and ifom.€xtemal platfoms

lil .i *.lL "" 
., "t.g 

p,.pct partne.s learnrns manasemont svstem (LMS)

Oaia llow belween vlcoL and the erternal platforms will be running on three lavers

. data base lra.sa.lDnal laver - event-based p'edelined snapshols'

. XML dala APls exchange.

. Jornl documents manaqemenl oPen convenlon provrding delarled descnplo' of

f, bnational conlercnce on e'Lcarning'1 5 251

d other languases (accordln9,rna dessn docurnenGl'on,

,"i,,ling lb,rn';t ."t;"*o ro) persona dara. such as ln:,1,1*-'-il!.'.111 "lTiil;i,;i;;';;li;;;" -'l-,- o,-o,t","',', l9c'l-ll":.".1i"",,-'":,11/il.l;;'#i*' il ;;i,-;;i;;i;" ";; p;ss,b,r,ries ro accepvrqecr rac,riiy

ro lhe use of DersonaLdalai"l il;.;il;. ;"; ;;".'e-d o'o'ess r* rlrrrrr'e'r 
"1 I9!"-"1:: :"-T: :I.'fl::
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A Virtual lnlrastructu16 for Collaborative Learning

Donika Valcheva. lra€arila Todorcva, Oleg Asenov

Abst cr: rhe pugaso at thls p lpLnhg based sotLton t t tt, '
|]dratcanandent lat cottabatanve batnrq rhe n) ; qd!.t t
alep]ese.|edandsan...f1"k..y|eal1nesalape.LMs

X.y ntdr: c.ltabatntrc n:rnt

INTROOUCTION
Collaboratrve lea.nrng rs a silualion rn whlch two or more people earn or allehpl :

learn somelhing iogoiher lt rs an edu€lioaal approach to teaching and leaminq lF:'
invotvss groups of leamers workhg togelhor to solve a problem, complete a lask or c.ea.e
a prodlcl These rnclude face'toJace conve.saiions. compuler discussions (onlrne forun;
chat rooms, eic) and all modem ICT iools and serurces. which e.sure collabolalion

The question of how people e. l6arn hom each olher is parl ofthe arger queslro. .,
how lh€y work together {151

Collaboratve learn ng rather obvously rmplres learnrng wrth others whlch may t€
befler lhan learning but is nol rn rtsell a parlicularly excrthg rd€-
Collaborative leaming becomes powerful and excrtrng when rl occurs rn lhe conlen o' a
communrty ol praclice Such communiies have d€vooped a cenan level ot trusl an:
evolved sets of assumptions, practces h e.a.chies. and projecls which enable ihe-
members to work logother ln tho rsa world we learn most r. lhe pr@ess ol becomhg pa.
otsuch a communily and ol contrib!ting lo what I rs dohg

The purpose of lhis paper rs ro presenr a cloud computrg based solulion for burldrrg
a viriual learn ng envrcnmenr which combines a wd. range o( lechnology and toors lo

Th€ maln .dvanlago! of spplying vinual infrallructure in lea.ning proc.!.
could b. g.norallzod ts follows:

- provding incrcasod opponuniliestorparicpaton
studenl engagement and ac@ss lo.ealwo.ld learning opportun lies,
enablr.g qucker sludent feedbacki

-lhs hfraskucture alows siudenls and staff lo access vlrlual desktops and
applrcatrons va Web bolh in compuler classes al lhe Universly and lor self wo.kng ar

, the studenls have access to a wider vaneiy ol courses ihan when they are nol heo
io physical drstances or spaces

- flex b{(y ihe sludents can lit lhe sludies lo match wlh thetr personal lrfe (work

- on fle couBes make rt possible to speed up the studEs and graduate laster than
lollowing a lradilional ofl-lhe path.

rniernet and also lo gel lhe "big picture" ol the courso ropic \\- ;::' "; i;EG;'"'q,", "rc". "', ":*" l:1i"1!:::, 1'-"1,'-':::":::
The main dlsadvrnlag€s:
- may hurl the physrcalcass particrpalon and engagemenll

may be perceived as a substrlule ot physEal presence n classroom.
' somelimes rt rs ha.d lo rdentily who rs on lhe student computer;

the sludeflts need to be more sel-discrplrned when eaming online hrgher d.op-out

the systems and software appled are nola ways working as they shou d

4.
if:)

?;?)

;iJ':i;;;;il;;^;;i;";it":"-; ;""'..,s p"'poses in coniuncton with the
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seNice p.ovide(s). lakhg rnto accoLrnl their exisling regrskatoo modu es and the specr:
n66ds ol lhe prolect's stakeholders

VICoL wll be des€nod as a powedul and hishly scalable on,line servrce-provd,..
platlom wih access possibrlities lor iarge and hcreasing number of usels t8l w(hoL
doiofloration rn thetr response I me and perromance

2 Virtu8l lnfr8.tructure requiromonB.nd lp€clflcations
As a iypical open archiiocture plattorm VICoL wll be rnlegrated usng standarc-

complrant codes l9l rn order lo ensu.e compatibillly in a wide variely ot devrces
environmenls and APls. Web brow!..s lnlem.t Explorer 9. 10&11 Fkefox 36 & 90 (with Wrndows I
F refox version 5), Googo Chrcme, Safa.i. Phigins - Flash player 11 1 102 55, Java Vrduai Machine I 6 updare 11 & hqher
Java Runlrme Envrcnmo.t (JRE)

. Ope.allng lyrlom.'Windows 8. Windows 7, Wrndows XP Whdowsvrsla MAC
OS X@ 10 1l. Appllcatlons MS OAce (all versbns) Open Offrce PDF prcglams

The core ol VICoL wll be serected by consonium an open so!rce Lt S F01
' The most popular open-source so utrons allstarled o!t p(manty armed at andr.

some cases developed by lhe hrgher edlcaron ma.ket Boih Sakar and Moodte lor
example. have lher .ools n academ a, and continue lo bo domha nt p aye.s there [1 1 ]

Although no op€n-so!rc€ L[,4S platlorm is pertecr tor every organrzalionat srtuaron
some ol lhem compare qute lavolrably lo therr mmmercia counterpa.rs and ofler a
numbsr of advantag€s, ncluding. Ease of cusiomizatron because ther code is open, rt can be easity accessed
and modrlied to me6r specrfrc organrzatrcnal ne6ds. such as hleraclng wth other

. Enenslbrny lhrough thtrd-party add,ons. Ease or localizalion- aSain, lhe open-source code can be eas ry mod fEd ro. use n
languages ihai mosl @mmercral ve.dors would rgno.e. Fl€ribility to hosi, cuslomize, devetop a.d obtarn serurces, lrarning, and support
lrom a vanety of vendoG rather lhan from a single company. No [censhg cosls, leav n9 more budgels for system lailorinq and otien redlc no
lotal product lrtespan cosls

' Generally lasler bug frxes. new secunly palch .eleases and

. Proleclon from commercEl produ.t ofieang drsirptons or drs.ontinuatrons
caused by v€ndor collapse. rhergers and acqursrtrons

Powered by selecled open LMS VICoL wi provrde wde range of Busrness
lntellgence (Bl) tools to allow rhe producrron of onrne reports drcc y by the protecl

3. Key foalures ol Open LMS as a cor€ ol VICoL {121:. Adaptabil y. So. how can a single software deproymenr satisfy lhe distinct neods
of indlvidual organrzaton un ls and .e9ons wrthout sacnlchg the benefrts rnherent to a
cenlralized deproymenl, The answer is Dynamic Targei Groups One optlon s lhai a
single deployment co! d co.,rg!re domalns to accommodate m! tiple separcte useE h
lhis erample each Tarcet Group could part,l,on oft lher data. conf€ure rhetr own
.Iormalron processing logic. design their own workilows, author unrqle noltcarions
speclc lo lheir doman. and provide ther users wrlh uniqle testhg and lrarnrng caialog
laxoflomy and change lhe enlre userexpenence rndependent olany otherdomarn

5e entorced groba y (r.e. password expiElon, a.cess co
iLher sellrngs can be deegated lo indrvdual user gro!p
key be shared (su.h as slobal mmpelency l,sts and a

.rcan zation wide) whre olher dala w(l be ava able o. y

vrew", aL ow assocranons , elc ) vlcoL wll nol lim I lhe number ol domains w[h n an

by managemenl user roles do not comp icale upg.ades
to be,ng h€hlv conrig!rable VICoL will b€ also

ovrde hooks lhal enable cuslomers lo add capabrlles
L s capabllftes rn ihe conlexl ofolher aPplrcations

VICoL extensons srl reslll lrom standards-based web seNces VICoL w lgo lo

.eed lo bare add.esses when upgradrng lo newer versrons otv coL
. Sc.labillly The vlcoLs LIVS effrcrenlv scales i.om a 24t7 mrssron cni'al

app[calion lhat supporls hundreds of lhousands ol !sers lo an oPeralon economcallv
ac.ommodating a peak oad ol severa hund.ed users srmultaneouslv When the VlCoLs
L[,4S applEalon detects mulple web setueE, I automalcally wl synch.onize all o-
tearn ng conienl, knowedge documents, trarnrnq certrfrcate templates, crystal reporls, and
other lypes ot conienl lhai are uploaded bv end lsers across a sgruers rn the web (a'm
ln od;;to min,mize lhe cosl and complexty ol adding new hardware lo. vlCoL's LMS als'
will p.ovide a means ol asynchronously readyrng a seru€r by .ep canng lhe requtred
maleaals lrom a serue. rn operalDn lo a server lhal was receniv added lo lhe web lom

For users lhat prefer lo run conlenl kom a 3rd Parlv repository o. whsre bandwdth is
n shori supply. VICoL LMS wlL p.ovlde an rnnovatrve Remote Conient Sorver The
solullon rs to @-locale conlent next to lhe use.s so that bandwdlh_hungry cou6eware rs

, vO \ e l.aming rsqurres lhat LMS wll Prcvrde a'coss
\-.,,- !^ \ The days ol acc€pling nformstion rsl.nds are
\ez: ?.\ ns lgsting and leamins svstems with other

\'/. , \

t^.€tnational Conlerence oo e-Learning l5

lljA ,,"... .rs desEn wrr rncuoe ,ntosrar'o4 *nh ar roasr rwo svsr€ms errernarlo rhe

me cases cLrslome6 des re bts
and rea trne rnlegralon wn e Ln orhe.s data transler n a s nge d.eclon and a

Y-s.,,1 rs accornp shed The vlcoL s LMS wtll provides mullrple oPlrons to
less and cost efleclve nt€/operabllty with olher appllcanons porlals and

253

ces whether rmplemenled . Java or NET, and rndependent of whelh€r lhey
bn UNIX mainhame or w.dows Through slandards based web services

" F./S 's "rn"ut" lor nleroperab ly belwee. busrness svslems n addton lo

d ---

'!!t)t-'
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w€b seNrces rmplementation suPP
(XML) Srmple Oblecl Access Proio
(wSDL) Thrs archrleclure enaDles
and unllze vlcoLs L[,lss pans v
valuable than the lime or monev saved dunn
The .eal value is lhe business aqrlrty lhal
vl5"lt"'Lr,rTir"; provroes a num-beior burt-h rntes'atrons to connecr to a 3'dpanv e

alCC JavascrrDt AICC HA P) VlCoLs LM
ii*"-.o,, e.irr,o*-". sr So'l NETg NETg 'onlenl serve' ouesl@rma'l Per( epl'o
6.-".niCos. a"p." rcus. centra lnlerwrse and webEx vLcoLs LMS also will provde
I"'rr ,n t*oon r., .rrup," srle'l aull'Pnlrcalron svslefs rcl-drng N I lrLsled co'recrons
,"J ."r".i" r", Mrcrosoll PassPort Mr'v 'uslomers 

choose !o everage r'lo'P
;;;."#i,- merhods s,rurtaneousry l''s rs e,pecrdlrv r'ue tor deolovmenrs bevo'd
hternal employees, to customers and Panners

CONCLUSIONS AND FUTURE I\IORX
Collaboraton syslems enable people rn remole places lo communlc€le and

-.*i"l.lnu .p.n ** developed as a res! t iiom one ol lhe outpuls or lhe European
.."-"r,^ r^" r,".".t Erasmus'proq.arme Kov Aclon ? Cooperahon for l'_ovalor
1.7-*re exchanqe ot Oood Pracl'@s Tr'e rrle ol i\e p'oFcl 's'SOCal CompeGn(es
e.t.pl*ul"hiri and Sense or lnilialive Developed and Assessmenl Nelwork

:oDroDnate soltware platform was chosen" in. trr"r" wo'^ rs conneoeo w,ttr ,q'of lhe J'nua' Parnrng erv'onre-l a-d
devolop;€nl and lesl ol 2 ol cases to' rollaboral've €ar''nq o' slJoe_ls tor lr'c
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