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Abstract: Problem statement: Enterprise Resource Planning (ERP) systems haske au important
role in global success and become more complextower Small Medium Enterprises (SMEs) follow
large enterprises in using ERP systems while ER®e hot addressed the SME’s specific challenges
such legacy systems as the main assets in SME&dkatnot considered in ERP solutions as well as
special situation requirements, budget and emplsydaowledge. Approach: This study
demonstrates and discusses most important crii@ERP-SME compatibility that extracted based on
literature review and survey results. So that arcléew of ERP success in SMESs is presented. Servic
Oriented Architecture (SOA) is evaluated accordiogsurvey that has been done within number of
SMEs to reveal its power in addressing SMES’ chalis based on extracted criteria and systematically
comparisonResults: The results of this study provide SMEs with valaamalysis that will guide them

to make correct and effective changes in theireririnformation systems. According to analyzing the
SMEs criteria and ERP characteristics a set of tpoias guidelines of information systems
implementation in SMEs were presented. Moreovesysdéematically comparison of suitability of SOA
on extracted criteria has been do@ienclusion: Evaluating results of the ERP systems that arechas
object oriented versus SOA based systems will bl gradation the SMEs performance.

Key words: Enterprise Resource Planning (ERP), Service Ornedtehitecture (SOA), Enterprise
Resource Planning (ERP), Small Medium EnterpriS&sKs)

INTRODUCTION applying IT tools in SMEs depends on their effeztigss
and benefits that should be tangible in short tioye

Small Medium Enterprises (SMEs) are biggestenterprise and specifically the managers themselves

portion of each economy (Levy and Powell, 1998) Th (Nach a’?d Lejeune, 20_08)' .

number and importance of SMEs increased in last Besides, Enterprise Recourse Planning (ERP)

decades (Levy and Powell, 1998). Number ofSystems have widely used in large enterprlses.as a

employees is one of the major factors of SMEs as §0Mmon software to support the most business

small enterprise has no more than 100 employeesrand functionalities (Huang and Palvia, 2001). However,

the other hand a medium size enterprise encompasses COmparison with large enterprises, ERP is new qunce

more than 500 employees. SMEs by their nature itack a@mong -S-MES apd faced considerable challenges that

resources such as high skills, budget, trainingsandn. ~ their origin are in SME’s nature such as budget and

Therefore, any solution should be consistent wigsirt ~€xpert staff (Huang and Palvia, 2001; Yuanqiang.,

constraints, for example due to lack of employee2009). Inconsistency of ERP systems that have made

knowledge in SMEs, designing the business procassesand customized for large enterprises with SME’s

a challenging task because the majority of thedstats ~ Structure leads to hindered them to obtain fulléfiés

are compatible with large enterprises, thus itsiseatial ~ Of information technology. This attribute of ERP is

to select a smaller scale method to Business Pyocefooted in ERP vendor's strategies as most of ERP

Modeling (BPM) in SMEs (Nielert al., 2010). customers are large companies with requirements tha
Nowadays, SMEs tends to use information systemgsomes from particular situation of theirs (Yenal.,

as a tool to improving their business developmemell ~ 2002). Consequently, untii now SMEs could not

as participating in competing with other companiése  achieve ERP benefits in total (Botta-Genoulaz and

main issue in SMEs is to gain the business goadsigh ~ Millet, 2005). Realizing the benefits is strongblated

rigid environment. Consequently, intensifying of to enterprise’s nature and their strategies. Thgpnitya
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of large enterprises consider the ERP as investfoent SME’s challenges in using ERP systems as reasons of
more than 5 years while SME’s manager tends to sekoldup in IT development has been done. Moreover,
the results of any investment in short time (Botta-necessities of eligible information systems thosgctv
Genoulaz and Millet, 2005). In addition, through have appeared as lacks in the SME and has not
literature review and real-world case studies som&@ddressed until now. Next, major characteristicat th
other crucial factors are revealed such as ERP’should be addressed and covered within any
complexity, vendor dependency, interoperability andinformation system in SMEs are discussed. Nextedas
so on that each of which have influenced on theon those characteristics main challenges poinER?
outcomes of ERP implementations. implementation in SME environment are presented.
One of the main motivations of widely ERP These points are effective in detection and
adoption is that it promises to embed agility anddetermination of what features exactly could be
flexibility in the organization. Generally the maioal of matched with SME’s situation. According to the
ERP’s customers has been defined as the integration extracted characteristics in previous steps a
applications and enterprise business processebr(Bste  systematically comparison between ERP and SMEs
al., 2009). Service Oriented Architecture (SOA) a®@  criteria and also SOA and SME criteria has beeredon
paradigm brings agility and flexibility and becomes The results could be as guideline to adopt thealsiait
pioneer in the today’'s enterprise information syste tool in SMEs environments. Thus this research &ba
structures. It is deigned to build services based oon qualitative study of SMEs by analyzing previous
business goals and this attribute could be coreidas  regyits of implementing ERP systems and also festba
d|st|_nct fea_ture of SOA. This fa_cto_r leverage the | o soA adoptions in large enterprises. In additite
business alignment which lack of it hinders theegmtse | oqits of survey have been used that is conduithih

success (Kohlboret al., 2009). 20 SMEs to identify the situational variables ahdirt
In addition, SOA unlike ERP systems could US€riteria in information systems adoption.

existing systems without forcing the enterpriséotiild
their services from scratch by leveraging existing
software, data and this ability reduces the amaint

budget that required for SOA transformation praoject
decrease risks of designing new systems. Moreoveg
SOA has ability to give independency from vendars t
users that also is a determinative factor consiiémne

ERP characteristicss Majority of enterprises use

variety of application to cover their lacks in messs,

ain more business agility and overcome in their

ompetition in business. As result the complexityTo

environment turns into the main problem of entesgsi

. : ; . (Hopkins and Jenkins, 2008). Over last years the IT

ﬂ;%rgé?ggﬂ Zsoec;g)ctlon for an SME (Kelliher and development trends shows decrease in the IT systems
’ : relationships and thereby their complexity of

The main goal of this siudy is to evaluate the; tegrating them into comprehensive software sueh a

: . i
amount of consistency of SMEs with ERP systems anéIRP Zaitun and Zaini (2008) defined ERP as stahdar
service oriented solutions. In order to achieve tjoal soﬁWare that is comprehensiveness and highly

the ERP-SME consistency are debated. This ideia}.I : ; : :
. ... mtegrated. Integration means integrating islands
promises to address the lacks of the SME fam#jiarit applications that cover enterprise business preseiss

and is an encourage point into new techniques asch . . : e
A X L 7 variety of enterprise areas. Enterprise Application
SOA that is widely used architecture with introdgri Integration (EAI) is a high level enterprise suljérat

pOteIr:'alzr?enrilre?#geg:;rt':%uﬂon romotes SMEs toneeds revising enterprise strategy (Themistocleous
9 ' P ~and Irani, 2000). This ability offers more efficgnto

rearrange their enterprise systems based on servigfe siness process and especially to intercoedect

solutions instead of object oriented based ERFeByst £rocesses between enterprises sections. ERP seftwar
_ This study is organized into 5 sections. Section Zynnorts this idea and solve application islands
is focused into ERP characteristics and SMESprobIem (Oliveira et al., 2011). It should be

situations in implementation ERP that presentedset ~qnsidered that completely integration of enterpris

criteria is discussed in of this study as sectioN&t,  gppjication within an ERP system requires prepanati
the results that achieved from previous methodsys 51 ERP modules.

ggnmcﬁﬁgiz(r)]n:nésre%?gr?csesln section 4 followed by ai5o ERP systems provide comprehensive and
' consistent parts software in variety of fields as o
MATERIALSAND METHODS product. This factor leads to decrease data rechayda
and amount of data entry. As by using one common
In this study the effective challenges of applyingcore of ERP systenother parts of ERP could use
ERP in SMEs will be discussed and then evaluation orequired data without data entry such as staffquersl
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information, products attributes and so on. Analyzi Short time to implement every project or plan in
ERP disadvantages in SME’s environment will beSMEs should appear a clear output in short times iEha
discussed in discussion section. constant rule in any investment in SMEs as theyotin
tolerate a long time to see the benefits of anstment.
RESULTSAND DISCUSSION Besides, the frequency of environmental factors

changing force expectation of getting the resultaof

b plan in a short time.
Return of Investment (ROI) indicates the level of

saving achieved after ERP implementation
‘deravkoviet al., 2007). SMEs resources do not permit
waiting for a long term period so in most of SMEsre
is no long term strategies (Sahrenal., 2010). Also

nlike big enterprises they do not seek to ach&litle
efficiency upgrading (e.g., 5% of improvement) by
implementing a specific solution. So, small applmas
that provide rapid results and benefits to the rpnise
are preferred in SMEs. In many cases those apiolicat
are emergency and comes to survive portion of
enterprise with rapid feedbacks.

Legacy systems are main assets in SME’s IT life
cycle. Lack of budget, employee’s habits of working
ywith specific software and also SME’s culture jfysti
complexity, interoperability, short time to implenteand 233/;2%;0;? éd(;r(;a\;)llein a;tneynt;%r;twtgrep::a;rt]-:‘sr;grr]rglatl%%ati:r)]/

legacy systems. SMEs should be remaining most as possible of legacy

Vendor dependency means the amount of use§ystems by reusing the code, design and data to

dependency to the sof_tware vendor in any stage frorHecrease the time and budget needed for implengentin
support, data preparation, hardware platform ang an o system

B o g Above fctors. coud organize i Tigh. leve
’ y 9 categorization that is more close to strategic mtam

enterprises requirements and also thel_r budget. Tr\?\le propose business, technical and economic aspects
main challenge could be less attention to small

enterprises in software customization (Cruz-Cunhat three main factor in top management of an SME
2010)p (Damaskopoulos and Evgeniou, 2003). Figure 1 shows

Complexity could be defined as level of relations of those aspects with mentioned factassit

understandability, learn ability and usability (Tenal., is obvious, Fig. 1 demonstrates that economic aspec

. . ) takeover the most relations with information system
2009). Itis one of effectlyg factors so.that mlcbdecrea;e success factors. Factors that have numbered 3adAd 5
the performance and efficiency of IT in an enteriThis

i . C 6 have positive effect that means straight relztigm
factor has direct relationship with amount of &tiég that b 9

lated withi ft In last two decadeshe with economic aspect. However, among them 3 and 4
e?capslg af w mdso \lxv?re. r? as b t\?v ecath 'tr have more technical characteristics than 5 andaé th
of applications and refationships between eirtspar 1o,q more to business subjects. Generally, thigtres
increased the complexity as in the first glancegration

. . ) not a surprise, so that most concern in SMEs comes
and abstraction to decrease or hide the compleatame o jacks in budget. This aspect should consider
a necessity.

strongly in any SME’s solution. Also factors thatvie
Interoperability means the ability to use the wafe gy y

-~ i > numbered 2, 3 and 6 affect the technical aspethef
capabilities without dependency on special hardveare enterprise. Complexity is one of the main barrigrs

software such as operating system. Precisely, Wdi&ol  jnformation system acceptance and implementation in
should not only independent in special software org\Es (Tanet al., 2009). Complexity factor could be
hardware but in specific network’s or based on ipec geterminant in technical developing or understagdin
protocols too. Interoperability could be determinied the application as well as in business aspectdald
different levels for example ability to connectimgth  acts as hinder of changing in modules of informmatio
standard protocols or ability to data transforming  systems that correspond to a specific business asd
standard formats. decrease the flexibility.
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SME criteria: SMEs try to get its chunk from ERP
following large enterprises or manage by magazin%ost
method to select ERP software, without a systemati
study in proportion of this type of software witME’s
situation. However, they could not achieve ERP’s
benefits because of their specific capabilities an
incapabilities (Haddara and Zach, 2011)

Main prerequisite for successful implementation of
ERP are availability for experts, budget, long term
strategic plan. Lack of those parameters in SMiEEses
in losing to utilization suitable information systeand
thus losing their competitive power while using
unsuitable information system (Quiescesitial., 2006).
We will illustrate the important factors for SMEs i
adoption an effective information system that ettd
from literature review and are vendor dependenc
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Business
aspect

Return of Technical aspect

investment

egacy systems
transformation

SME dimension e~
Fact o ° Vendor
actor
Interoperahility dependency

Fig. 1: Relations of SME's high level aspects aridrmation system’s success factors

Short time to

Economic aspect )
implement

Legacy systems has considered that tied to tedhnica and standard documentation of enterprise
aspect, since legacy systems transformation is tabou business processes is required that often are
steps and roadmap that prepare the transformaton f absent in SMEs. Thus, one reason of

existing systems to the new technology withoutigsn
previous experiences, data and management fagilitie
Before ERP, incompatibility in enterprise
applications, particularly input, output and dataniat
of them resist integration and upgrading of infotioma

preserving legacy systems is lack of
documentation of business processes in SMEs
that means there in no documentation of tasks
in standard format. In addition, any solution

systems (Morabitoet al., 2005). Now inconsistency should ser.|ously consider legacy systems
between ERP systems became a new factor against transformation road map because they are
flexibility. In addition, failing rate in ERP props assumed as main source that contain enterprise
implementation is high; however this rate is muabren knowledge and its experiences.

among SMEs (Morabit@t al., 2005). Side effects of Point2: In large enterprises adoption of ERP is
such failure are high due to time and budget thad p planned and evaluated within long term

for ERP that increase the pessimism about infoomati
technology performance in SMEs.

Borner (2010) indicates that situational method
engineering demonstrates the differences betweeh©

strategic plans while SMEs tends to consider
tactical steps.
int3: ERP vendors consider large enterprises

different situations such as large and small enitap requirements and also their capabilities in
in applying engineering methods. Thus, in ERP designing, developing and upgrading their
implementation field there are some differences tha systems much more than SME’s concerns.
play a role in success of ERP systems. Some dPoint4: SME’s manager expects short implementing
differences are extracted from survey that has done time and with containing all modules while
within 20 SMEs and literature review that preserited large companies design a step by step within
the form of points: long process for ERP implementation.
Point 5: Large companies have few concerns about

Point 1: One of the main specifications of ERP esysst preserving legacy systems within ERP

is their flexibility that offers changing of implementation road map. On the other hand

existing processes in ERP over time. In order customized legacy systems for SMEs have

to using this attribute comprehensive, clear considered so critical that contains experts’
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experiences after SOA could address the requirements in cost and

upgrading. ROI aspects because of its ability to exposing dgga
Point 6: ERP packages cost is not very importattofa  Systems as service by its nature (Gramigmlial.,

in large enterprises in contrary SMEs consider1999; Zach and Olsen, 2011).

the cost as main factor. Furthermore, about fully or partially

implementation of the SOA in the enterprise thé¢af

SOA-SME compatibility: Service Oriented on budget factor as well as time to implementation
Architecture (SOA) proves its power in flexibilignd  factor, SOA has ability to divide the project to
agility. However these two specifications are alsoindependent parts and then to small and reusable
claimed by ERP systems but SOA has some importarglements that appears as granular services with the
attributes such as loosely coupling, granularity,fully comprehensive description and suitable cotresi
interoperability, reusability and ability to preser In addition, vendor dependency challenge is elitgida
existing systems (Kohlborat al., 2009). It is easy to in SOA by ability of selecting any service as alding
understand at the first glance that these capiabilitill block of architecture from different vendor or hy i
prepare better infrastructure than object orientechouse developing (SAP, 2009; Boerner and Goeken,
systems such as ERP. Especially, SMEs could mutat009). In addition, to discuss in more details abou
their IT infrastructure to get SOA benefits and @V SOA consistency with SME environment some criteria

ERP shortages that has been stated in many ressarchthat mentioned above have presented in Table 2 as a
as ERP drawbacks (Themistocleous and Irani, 2000). comparison between six popular service identiftrati

we would consider the 6 points that mentioned inmethods and SMEs criteria.

previous section as necessities of SMEs to implémen This comparison emphasis on the ability of SOA to
success information system, an analysis between ERR/ercome the complexity challenge in large
and SOA capabilities could be done. Table 1 acogrdi applications that aim to cover all enterprise taskile

to literature review presented above shows a perfegy service architecture defining fine grain witmited
match between SOA to answer SMES’ requirements.

years of editing and

Table 1: ERP-SOA comparison based on SME's criteria

tasks inside make the services more simple than ERP
parts. Also services by using variety of methodshsu
extracting a service from a limited area by plajtin

Technology
challenges ERP SOA Create,_ Read, Update, Delete (CRUD) tasks or
Point 1 Not considered Considered converting a table that represent a bounded data as
Point 2 Partially considered Partially considered ~ Service and so on this architecture prepare an &asy
Point 3 Not considered Considered achieve and not limited techniques for enterprieeget
Point 4 Not considered Considered , . . .
Point 5 Partially considered Considered SOA’s  benefits (Baghdad'* 2006; Klose and
Point 6 Not considered Partially considered ~Knackstedt, 2007; Jamshidial., 2008).
Table 2: Comparison of service identification methbased on SMEs challenges
Author Klose and Kohlmann and Jamskaoal. Chernet al.
Challenges Knackstedt (2007) Alt (2007) Amsden 200(2008) (2005) Baghdadi (2006)
Lack of Guide Not Not Automate portion Not Used
experts lines considered considered of analyspsste considered automatic tool
Business IT Business process Define both IT Not xtreeting services  Based on relations Not
alignment and relationship and business considered base on tasks power between  considered

with stakeholders process services
Economic Issues  Using legacy Not Not Not Not Cotingrexisting
(Implement and systems as input considered coreglder  considered considered tables to services
maintenance costs)
Lack of long- Lines of interaction ~ Sourcing Not eoered  Not considered Not considered Not consitere
term planning and line of visibility  strategies

of stakeholders
over time

Not considered
Fine grain services

Stability
Complexity

Interoperability Fully supported

Not considered
Not considered

Fully supported

Not conside Not considered

Not considered Not considered

Notsidered Tasks-CRUD Not considered A service gidet
operations-cohesion
liFsupported  Fully supported Fully supported  Fulypported
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Through the comparison it is clear that SOA as
architectural method can respone main SME
challenges. In more than one SOA approaches, lack
of experts has been tried to be covered by tools to
automating the service identification from entesgti
business processes, or leverage existing databases
order to transform them as services (Baghdadi, 006
(Jamshidiet al., 2008). Also, the comparison has
revealed a focus on business-IT alignment in SOA
methods that is a main challenge in SMEs that suffe
due to this gap between their business and
information systems even when they implement ERP
system that not fully compatible with their busises
and enterprise structure.

According to the important SMEs poins thet a
extracted from servey results and the discussion
section it is cleae that SOA sourower is in its
flexibility and agility. However, these two
specifications are also claimed by ERP systems but
SOA is charactarized by attributes such as loosely
coupling, granularity, interoperability, reusakyjlénd
ability to preserve existing systems (Kohlbatral.,
2009). It is clear that these capabilities will peiee
better infrastructure than object oriented based
systems such existing ERP systems. Especially,
SMEs could mutate their IT infrastructure to getASO
benefits and cover ERP shortages that has bee stat
in many researches as ERP drawbacks
(Themistocleous and Irani, 2000). The points that
mentioned in discussion section as necessities of
SMEs and the systematic comparison in Table 2
indicate the SOA potentials in handling SMEs
environment.

Also, the analysis between ERP and SOA based
on those points shows the SOA compatibility in
SMEs situations. Also, it could be concluded from
comparison that has been done in Table 2 that
previous methods confirm the SOA capabilties in
addressing SME’ challenges.

CONCLUSION

ERPs have been considered as popular solution
to integrate enterprise IT infrastructure in lasbt
decades. Over time, ERPs are produced and
developed to address large enterprise challenges.
Also, SMEs have been used ERPs to cover their
shortages in agility and obtain enough ability to
competence in their field. However ERP’s
inconsistency with SMEs’ nature leads to lose the
mentioned benefits and seems to have lost their
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competitive edge. Cost is another effective fatbor
SMEs as majority of ERPs forced high investment to
SMEs.

In this study set of criteria of suitable
information system of an SME was extracted from
previous researches and discussed. Then, ERP
success and failure reasons in SME’s situation were
discussed and also set of points as noticeable
properties of ERPs in SMEs were presented. In
addition, relationships of high level enterprispexgts
and information system success factors were showed
to demonstrate the pain points of SMEs in selecting
an information system. In order to demonstrate the
potential role of SOA in SMEs the SOA capabilities
with emphasis on extracted SME’s challenges were
presented. Describing the advantages of the service
and outcomes of them in comparison with ERP is
demonstrated. Also, important changes that wiltcdor
by that concept in an SME environment will be
studied as well.

The results of this study provide SMEs with
valuable analysis that will guide them to make
correct and effective changes in their current
information systems architecture. A model for
implementing SOA based system based on SME's
case studies could be considered as future work.
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