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W eb Services and Next (Generation W ork force ™
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Abstrac:t Over the course of he past|g Years there has heen an ncreasing trend towards he Provision of service hased functonality
by In pmation SYStemS( IS' This has been due to a numher of driving f)rce;s however the man imPetus of this tendency has peen he
develim ent and mp fanentation of Weh Sewices technology Weh Services offer a sojution © deliver a dynamig fask driven canpu tihg
envijromm ent and shared puspness pmcesse;s while a]so reducing csts W ep Services have overumedmany tmd itiona] assump tims a
pout Infomation Systems TheY have enabled nnovaton and afforded a degree of flexhility notavailaple Previously fram an [nfom aton
System  This Paper wil] give a hrief ovewiew of Wep Services and correPmding technopgies [t wil] then examine the requ jred skills
of graduates and identify he roleswhere hese proficiencies wil] be requ jreq Finan},f 1twi]l propose that the flexibility afforded by he
use OofW eh Servicesmust he enufate] n the teaching of W & Services
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renty using than without acwally realsing it « Weh
services that are extemally availahle are in’creas'ngly

WEB Sewvices are a set of jnnovative and contjnu common  and atrtaCtiV,e and entemprises wil] exPlore
a]ly eme12ng technologies which have significantly ex then  apostwihout knowing it ata global leve] BY
panded the mle of autamated canmunicatpn and data yearendp((z 25 Percentof the Globalpgpp Will en-

1 Introducton

sharing€ hetveen sofware applications on ramote can. Ploy an externa] Weh sewvice n a strategic applica
puters W eh Services ach eves this by inte€rating a sys torr [

em of dstrbued canputhg with the existing infra To successfu]y mplement an SOA uti]sing€ W eb
structure of fhe nemet! ' Serwes requires a nunher of diffrent s ills and Profi

ciencies Educationa] institutions have afways heen re.
quired 0 provgde students with marketahle &kﬂl,s how_
ever asWeh Sewices and §)A conthue to progres,

For te purposes of this pape,r W eb Services are
described with i the context of a Service Orientated Ar
chitecture ( S)A), where W eh Services tchnologies o
are utilsed SDA is a concepal sty of achieving a anployment paterns have changed® = W ithin Web
¢ Joosely couple¢  or flexible Tn pmation Systan archi Service;s‘ there  overpp of skills requied and no
clear]y deem mnahle or canp kte segre@atpn of duties
Th s develobment has created an opportun ity for the ed-
ucational sector to provide graduates with a vared skill
set required for hese oles Jtalso offrs an opportunity
for students o fulfi] these roles requjred by mndustry

Sectionp of this Paper gjves an overvew of W eh
Servces tchnologies and current develobments m the
area Sectpn 3 describes the skills and mles required
o nplement and utilieW eh Sewvices Sectiong of the
paper proposes an approach © teaching W eh Services
mnorder {or students © attapn the required skill set to
fulfilWeb Sewviges mles Section 5§ Presents concu

spns

tcure Jt nvolves meging a sewvie provier and a
service consumer (o0 achjeve an end-goa] S)A reorfan
ses Infomatgon Systans as jndependent and reusahle
services that can create a flexjhle S enviommenthY of
fring these sewices over the ntemel

W eb Serwvices are now a upijquitous techno pgy and
therefore the technopgy i current]y spanning across a||
sectpns of industry Major vendors such asMicrosof[
Sunl\/[icros}’sten§ 13\4 HP and IBM are a]] pramo.
tngW eh Serwvices by deveppmg technolo€es and ajso
by mncorporating support for exsting W eph Serves tech
nojogies nto their currentpPlaforms Indeed W eh Serv.
ces are so widely avajlaple fat o18an satpns are cur.
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2 WEB Services

21 Technopgy overvew

The World W ide Web Consortiun (W3 ()
group ng of oran gatpns which defines Wep Serwgces
sandards Encampassed Within the W3C  the Web
Services Arch jtecture Working Group defpes a W eb
Service as« ... a software systam designed © support i
tmoperple machne tomachine jnteracton over a net
work ~ stans mnteract with the Web Sewvice n a
manner pPrescrhed bY it description using€ YHAPmes
sage§ typica]ly conveYed usm€ HTTP with an XM, se
rialization m conjuncton with otherW eh. related stand-
ards »19

One of the most disth&uishing faures of Web
Services s that they allow pro€rams rather than humans
10 exchange mnfomatpn and canmands n the fom of
X tenshle Makup Language( XMQ messages W eh
Services aflow peoPle 10 do thing8s differently and it is
within 8 context thatW eb Serwvices have hecane in-
portant as we]] as continumng t0 he a key technopgy for
the future Tt is inpor@nt 10 recAnjse that the use of
nfomation systems ajone does not derive benefit§
benefits flov fran hov nfomation systans are actually
utilised © henefitan oranjsatioh”

To fully understand the benefis offered bYW eb
Service§ 1t 18 beneficia] 10 exam jne the under]y ng Pro
vcols and stndards which Web Services rely on to
carmunicate These are ®Pically set and mantined
by independent not for profit organjsations composed
of a diverse memhershiP

The under]ly ng€ protocols and standards are(T) eX-
ensihle Markup Languagg @ W eb Services Descrip-
tion Language (3 SimPle Ob pct Access Protoco] and

@ Universa]DescrjptiQ} Discovery and Integratjon

B a

(1) XtensibleMare up [anguage W eb Services
can canmunicate hecause they a]] sPeak the sane lan
guage caled eXtensple Mark_up Language( Xl\/[L)
XML, Proovides a standard way t0 descripe fpmation
sent hetwveen wo seParate systambk® ?

(2) W eb Services Descrp tion Language WL
1san XML, document hat defines hoth the mnputs and
ouputs of aW ep Servic9 descrihes what functiona [jty
aW ep Service offers and acts as an pterface for oher
applrations® 19

(3) Simple Object A ccess Potwcol SOAP is an
XML based pmotoco] and it offrs a sinple and [Bht
we Bhtmechanign {or creatng stuctured data packages
10 he sent heween newoik applicatons'o '

(4) Unjversa] Descriptiog Discovery and Inte
gratiog The UDDI $ecification creates a cammon
Place for sprng and accessing nfomatpn Jke what
services are avaﬂablg: what their nterfaces Jook ke
and where they can he pund'?

Figurel shows a graphica] rePresentation of a P
ca]W ep Services dePlo¥nent [t shows the nteraction
beween c]ien,t server nterfaces and a directory All
of these mteractions require Protocols Or rujes 10 exjst
W eb Services now jncorporaesmuch more that the pas
ic sewp as d#Plaved in Figure | Tems lke<« Web
2 (¢ and< Mashups can he ncorporatd nto He do
mapn of Weh Services technolgies and Pardigns
Web o o refers 10 a percePtpn of a nextgeneration
utilisaton of the W eh as a pPlatfom by develobers and
endusers and not a change n the technica] specifica
ton of heW orldW deW ey’ A furher development
of theWebp ( concept is the idea ofm ashup§ which
1s the development of an appljcatpn or serw e hy can_
binng wo ormore d stnctW ep Services mto a hybrd
applatioh  One of the most we|] knovn mashups

Data and control exchanged

using XML inside SOAP wrappers
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services
Server

Client
interface

Points to
Service

Finds Service

Fg

interface

Describes
Service

WSDL
Setup, Billing,
Service

Description

Points to

Description —-

W eb Services Setup Adaped| ¢



2 GLEESONM

W eb

53

can he opserved when accessing (7008le Maps where
¢ layers of data fran separate sources are d spPlayed
within he mappmng of an area as requested by the us
e&.IS] .
2 2 Roks and Skilk

The successfu] mPlanentaton of an YHA utilising
W eh Serwvices technologies requjres enployees with a
diverse gk ]l set © undertake varjous posjtions The Ja
bellng of e techno|BY as¢« W eh Services offers a
fewed description of what exactly W b Sewvices tech
nology nwlves DesPite having te tem ¢ We]j’ te
technopg&y does not mplicitly require any weh, pages ©
be designed or dihyed
userW eh Servees entaj] mfomaton t0 he accessed or
disPlayed on ﬂqueb these are referred to as¢ Con
stmer Mashups L4 < EnterPrise Mashups  are
generated at a¢ pack eng leve] pcusing on functjon
ality and data plesentatior} proving an omganisaton
with an end product sujtahle for its pusmess redqu jre
mentglél 18] .

W hile positions such asW eh Services Architec,t
Weh Serwrges Developer and Weh Services Systeam
Management are identiﬁab]él‘)l’ the skills required pr
these positions are ncreasingy overppping The evolw
ton fran a traditiona] structured hasedc ppB © amore
innovativ§ unstrucured ¢ role has peen more preva
entwith te increased use of W eh Services and DA

Thenature and flexihility of W eb Services expands
the effect of poundary shiftng€ and a certajn anount of
disortion of emp pyee rolek*  Therepre it is even
more essentia] 10 clear]y identify the set of skills that
are required © devis§ creat and manage an S)HA
which utilisesW eb Services technopgies

Table1 disPlays the Positons ofW ep Services At
Chitegt Web Serwrges Developer and W eh Services

however most carimon

Tah 1

Systan sManageament and the corresponding roles re
qujred for each positon Jtako [ists skills thatare re
lated t© wo Pecific development environmen@ name.
Y IBVI sW ebSPhere and M icrosofts,  Net Platforn Tt
can he inferred from Table] that he skills required for
each mk identified can and do overlap The core tech
nolgies of XM, SOAP WL and UDD] are easily
dentifiable as requjred across a]] positpn () ther skills
such as ASP Net p EE and related technojogies are al
so required across wo of the identified Positpns For
skills such asUMI, (X) Progranm ing and W S Securi
t}’ these are required only i a |n fted context for the
positons identified

Table 1 s linited © roles and skills for wo devel
opment envirorrnent’s many other development Pht
foms existwhich require differing technoloegies such as
BEAW eblL.og8ic and Nove][s exteNd, Ths is not an
extensive [ist of the varpus technopges and skills that
are availaple for each of the wo stated development en
vioments The skills it can he expanded further 10
include contnuingly developng technojogies relating to
business processes andmanagement This has an affect
on the skill set requjed Pr each role or posiion
volved m Wep Services desigg mplementation or
managanent Research has sated that « BY 2015
more than g, Of obs will be unique © a canpany
That i§ f]u'[j custan 12d and wihout camparg
son » 1 ¥l ,and this statement is reflected bY the Prolif
eratpn of requjred skill set forW ep Sewvices

W eb Services as a echnology is driving€¢ hounda
ry spanning moks in he enploment market A key
finding bHyY a Gartner Research report suggests that
« Boundar_spannng roles wi]] becane pvofl.. the
roles themseves defy taditiona] joh asumptions and

demand new approaches’l?d  There are a numher of

Web Services Rofes and Skilk AdaPed[ 19

WS Ardhitect

W S Developer

W S Systen sM anaganen t

Architctue Desgn

Envirom ent Selection
Roles APPlication ServerDesign

Security Des€n

00O Analysis and Desgn

(0 Programm ing

Java Developmen t
Web APPlication Deve jopm ent
Enterise APPlication Develppm ent

APP [icaton Server A dm i S tratjon
W eb Services Adninjstaton

APP lication Security

Packaging€ and DepPloyment

ML Web Servlets, JP W eb SPhere

W eb Servlets ; JP ASP net pages . net

ASP netpages bEE, EJB W S Seaurity

bPEE / EB net)M anaged Canponents W DL
Skills = netManaged Camponents AD() net UDDI

JDBC OAP XML

XML XML OAP

SOAP DI

WL WSDL
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mplicatpns {for the Education Sector arjsing fran 1hi§

notahly te requirement © provde graduates wity he
varied skill set required © fi]] these¢« houndary. span
ning roles and thiswill be discussed further m Sectpn
4

23 Educa ton Requ jrem ents

One of an eJucapr s Prinary responshilites s
10 teach students princiPals thatw ] outlast any Pecif
€ technology and this Princialmust he mcorPorated
into the teaching of Weh Servicet?!  This must he
balanced howeve}r agamst the requiranent © deve pp
graduates with martketahle skill set t© f{il] boundary
spanning mles in the area of W ¢h Services and this 1S
crucia] forg rd leve] pstitutions

Due © rapidly anerging sandards tad itiona]
teaching methads are struggling to keep up_ta.date with
deve ppments with regard tOW eh Services (One exam.
Ple beng paper hased txthooks hecan jng outdated al
most inmediately after publicatioh'®  The Prolifera
ton of wles and skills nvolved wih W eh Services pra
vides another difficulyy encountered bHY educa101§
nanely the varpus canpPetng Plathms avajphle to de
velop Web Sewvices each Platbm requiring different
skills and support vol © taclj?®’  (One on the most
common jssues faced by educators it that of hov to fit
Proplan s of suffcient canp exity nto a smgle college
edJucatpna] progran pn orjer to pPovide mndustty with
desirahle 8raduats Table | diPhYs the skills re
quired for wo development enviomments His jlus
trates the extensiye chojce and therefore ’oanplexity a
vaipble in relation OW eh Sewvices Finaﬂy there are
a numher of mPJratons for EJucational pstjtutions re
garding he shift fram a traditpnale job  based Positon
10 a 1 based positiop as discussed i Sectiny of
this paper

We propose the Webh Services Next (Generatpn
W ork force ( WSN(}\V) which wi]] require Sraduates
with a varied skill set and rea]worl experjence with a
high degree of canp exity mvoled W e contend thata
hybrid of online teach n€ methods and rea] world pra
pct teams can pProvge graduates with he required
SkilLSG} knowled8e and exPergence t0 satisfy the re
quiraments of the W SNGW.

Figure o gmphical]ly represents how skills and
Iole;s‘ rea|wor]d exPerence and a degree of canplexity
are a]| contriputing factors 1© heWSNGW BY cambi
ning onlmne teaching and reajwor} pmoject teams edu
cators can offr students the strucure o achieve al] of
these requjremen 1§

) 46
Skillsand
Roles
g
Web Services
Next Generation
Workforce
Real World Required
Experience Complexitiyy

FE 2 Canponents of W eh Services Next
Generatin W ork force

A Popct team envijrom en twi]] add ress he issues
n relaton © sk ills and roles as¢< houndary. f annng
rolesw j]] naurally evolve n a tean envijorment The
experence of selecting€ a develofment envirorment s
benefcial n itself however this selection wil]] a]so ad-
dress another jssue as jt wil]l autmatical]ly linit the
skills required t© Hat specific development env {ron
ment A fter selection of the deveoPment envirormen,t
an onljpne course n the requijred technojogies can he
utilised by students to leam the required skills for that
env romm ent

Rea]l wor]d experjence can he gamned by having a
rea] life purpose Pr the Project team An example of
this 8 the M cwosoft and BT sbPonsored nagine Cup
C(mpetitiog whih has been described as « The
World s Premier Sudent TechnolgY Campetitiorr 23
In this cqnpetitiog project eams are nvied © can_
Pete agapst other development teams fran unijversities
around the worl]

In the 2007 ccmpetit'pp Red DEINI”I a tean of
students fran the DIT Schoo] of Canputng cane sec
ond in their category n the magne Cup ( fram 160
tean sworﬂwide) bY deveoPing€ amashup that facilita
ted geoBraphically separated student teams to collaho
rate on fware Projects Their applicaton consisted Of
onlijne 1DE projec tmanagem ent sYsteng source code
reposit)ly nstantmessaging and online help uh ¥s
tans In addition © Providing each of these uph ¥s
tems asW €h Service§ te app Jication used W eh Serv_
ices fran Facehody (Google M icrosoft and Yahoo
The applicaton Waé builton ’1}1e1\/[ icrosoft  Net frame.
worg Red Dawn tan membper Mohanmed A ['Thas
staed« this canpetjton offered us the opportuniy to
develop a canplete appPcation fram analyss and de
sign © mmpPleamentaton wihh, the added advanuge of
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having a rea] world environmen’t this experience sin.
Ply wouH not have heen posshf to repPlcae n a
classroom enviromen,

Th s ako offers a Jeve] of canp exity not avaiahle
in tradjtjona] teachin8methods A tean assembled With
a tangihle goa] setwi]l face canplexities such as te
polieratpn ofW eh Services standar]s and requirjng a
varied skill set Boundany. spanning mles and a Project
tean¢ dynanijc wi]l a]so hbe encountered by a Project
team This campetjtpn gyves students a tangihle goa]
and this then reflects the rea]l wor]d naure of the pra
Ect

3 (Conclusion

Weh Services jn consumer terms Or i pusiness
tems afprds he abilivV © be flexble and dynamic¢
Th s benefit 1s one of the reasons why the technopgy
has evolved so qugk]ly and has been developed and
supported by themapr mpmation technolgY vendors
However we conclude hat the {exb ility offered by he
techno P&y must also pe enupted in the teaching of te
technopgy 1o student in canputing disciPlines

Fran the evolutpn of unstructured rles 10 devela
pmng technopges the W eb Services danain is dynam.
i,c fluid and constant]y changing W e further conclude
that forg rd leve] mstitutions o pProvide sujgble gradu
ates 10 this expandng disciPline they must ajso he d¥
nam ic in hejr approach 10 teaching

Traditiona] achng mode]s are static and as such
cannot pProvyge students with the redquired skill et
canplexity or rea] world experjence required to suc
cessu]ly fulil the WSNGW, We conclude that he
proposed hybrid of a rea]wor]d Pooject team and onlpe
teachmng ©vofs offers the abpility 10 develop graduates
with h redquired skill set
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