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Abstract—Author presents the results of a study conducted to
identify criteria of efficient information system (IS) with service-
oriented architecture (SOA) redization and proposes a ranking
method to evaluate SOA information systems using a set of
architecture quality criteria before the systems are implemented. The
method is used to compare 7 SOA projects and ranking result for
SOA efficiency of the projects is provided. The choice of SOA
realization project depends on following criteria categories. IS
internal work and organization, SOA policies, guiddines and change
management, processes and business services readiness, risk
management and mitigation. The last criteria category was analyzed
on the basis of projects statistics.

Keywords—multiple criteria threshold agorithm, service-
oriented architecture, SOA operational risks, efficiency criteriafor IS
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|. INTRODUCTION

HE problem to choose the best project of service-oriented

architecture implementation within one line of business or
cross lines of business is well-known to enterprises regardless
the industry. From the moment SOA was invented the most
developed enterprises (first-adopters) are trying to find the
way successfully adopt this approach in I1T-landscape and got
the promised benefits. Companies get lots of proposals from
software-providers who developed diverse platforms on the
basis of SOA. Each project design proposed for SOA
realization has advantages and disadvantages. Normally the
requirements for information systems with service-oriented
architecture are service re-usability, application flexibility,
short response time, and probability of service request
rejection and minimized operational risks of innovative
architecture (personne risks, information systems risks, and
technical risks). How to choose efficient project for service-
oriented architecture realization?

Practically tasks of efficient project choice are solved via
analysis of core project characteristics using linear order
algorithm. Often the decision on the I T-project is made based
on the economic efficiency parameters. However, in case of IS
with service-oriented architecture the benefits are rather
qualitative than guantitative and they have indirect effect on
key efficiency parameters. And linear order of key project
parameters is not objective enough, because high value of one
parameter compensates |low values of others.
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In the article author defines key architecture characteristics
of SOA and propose method to chose efficient project of IS
with service-oriented architecture using multiple criteria
threshold algorithm with a set of architecture quality criteria
Proposed method was applied to analyze seven projects of
SOA implementation in companies from different industries.
As a result through defined criteria and method one best
project was chosen.

I1.PRELIMINARIES

Alternatives of information systems design with service-
oriented architecture could be evaluated via n-dimensiona
vector of criteria. Let’s define the alternative as an | T-project
of SOA implementation which is evauated by means of
several key characteristics or criteria.

The purpose of this paper is to describe a method to rank
the aternative projects and chose the most efficient project to
implement  information system with  service-oriented
architecture. The choice is made with help of multiple criteria
threshold algorithm for four grades ranking of criteria adopted
for SOA. According to this agorithm the conversion of
criteria values per dternative is done with help of aggregation
rule. The method helps to rank projects and give more precise
and non-compensatory assessment of SOA efficiency. It is
important to emphasis that efficiency in this case means not
economic efficiency or project profitability but effect on the
IT-landscape and correctness of service-oriented architecture
implementation.

To verify the method several enterprises have been chosen
from oil&gas and banking industry. This decision was made
based on the assumption that projects of IS with service-
oriented architecture can be compared with each other taking
into account SOA definition and architecture design. The
questionnaires were prepared to evaluate together with SAP
architects and experts the projects of IS with service-oriented
architecture which are proposed as alternatives for analysis.
Detailed description of the aternative projects is provided in
APPENDIX 1. Each project analysis also has risk estimation
part for service-oriented architecture.

1. RISK ANALYSIS

Estimation of risks for IS with service-oriented architecture
was made via error statistics gathered for all analyzed projects.
Quality of information system architecture is connected with
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continues error quantity in diverse system comptmenfunctions specific Web-service wrap is used. Thiews

Correspondingly the risks of

IS with service-oreht calling the function from any other applicationsub-system.

architecture can be decomposed on the system cangon Different definitions of term service-oriented aitelsture exist

risks. The approach author proposes classifies riskm IS
with service-oriented architecture in a followingyw

1) Input-output errors (/O or user interface risks,

2) Functional risks,

3) Middleware risks,

4) Data risks,

5) System risks.

Totally 4435 errors were analyzed per seven prejéating
the period of 2006-2010 (Table 1). All errors haves of four
priorities (“very high” — “high” — “medium” — “low)} which
correspond to the level of damage and importancéasi
fixing.

The project risks are going to be used as a sepeadégory

[3],[4]. To identify characteristics and criteriathor analyzed
information system with SOA from the perspectivesgétem
organization efficiency, work effect, service andatal
governance efficiency, existence of key platforrmponents
and governance rules as well as SOA operationig.riSuch
approach to estimate quality of architecture isntyabriented
on Information systems with SOA governance improgetn
and gives a mechanism to modify specific unprodecti
components of SOA management. Interestingly enasigfmat
success of SOA implementation project depends niyt on
software components and architecture but alsoroalyi risks
identification of SOA approach to design informat&ystem.
The approach proposed in this paper is designeddate

of criteria which affects the decision making one th quality of IS architecture in four key categories:

alternative. For final ranking on this categoryksisstatistics
will be aggregated using maximin method.

IV. CRITERIA DEFINITION

TABLE |
STATISTICS ON RISKS REALIZATION
Risks types
Ne Priority I/0  Functional Middlewa Data risks System
risks risks re risks risks

Very high 1 19 1 4 9

1 High 44 462 25 17C 12¢
Medium 140 1251 82 509 283
Low 1 12 1 6 7
Very high 0 7 0 1 7

2 High 24 109 24 21 73
Medium 45 151 29 18 192
Low 3 8 20 1 14
Very high 0 0 0 0 1

3 High 0 0 0 0 0
Medium 5 11 1 4 3
Low 1 1 0 0 1
Very higt 0 0 0 1 0
High 0 17 1 5 5

4 Medium 10 59 1 10 18
Low 0 0 0 0 3
Very high 0 2 1 0 1

5 High 9 26 2 5 13
Mediunr 10 49 3 23 1C
Low 0 1 0 2 0
Very high 0 1 0 1 0

6 High 2 48 0 17 5
Medium 6 74 3 26 5
Low 0 0 0 0 0
Very high 0 1 0 0 1

7 High 0 4 1 2 5
Medium 3 4 2 2 4
Low 0 0 0 0 0
Total 304 2318 197 828 788

Let's define solution architecture quality for S a set
of characteristics and criteria which help to praeenpliance
with service-oriented architecture principles. $eworiented
architecture [4] — is a solution architecture whiemgctions are
defined via independent services with callable rfates.
Application

logic is implemented as usual in sefmra
applications and sub-systems but to access applicat

1) Internal work and organization of IS with service-
oriented architecture stands for quality of application

architecture, process management, usage of key SOA

principles for data, service and application managg.
2) SOA poalicies, guidelines and change management are

measures used to adopt SOA in enterprise and twoton

the operations. This category checks the avaitgbdf

SOA governance policies and verifies the change

management activities to adopt SOA.
3) Readiness of process and business services stands for
level of process standardization, readiness anitbailay

of service identification methods and regulatiorss t

support SOA requirements coverage and further amtopt
of SOA in the enterprise.

4) Operational risks are defined as potential losses from

errors of SOA implementation in the enterprise.

Each category contains a set of criteria to compare

alternative projects of IS with service-orientedrétecture:

A. Internal work of |Swith service-oriented architecture

1) Level of service platform existence is measured by

availability of required and sufficient
components which meet the SOA definition.
following components are evaluated:

- Readiness of platform for people integration,

platform

- Readiness of platform to connect information saosirce

and receivers to technical services,

- Readiness of platform to consume services and to

connect processes to technical services,
- Readiness of development platform
maintain technical services.
Ranking are assigned per level of availability isted

criteria accordingly and can be defined as follows:

availability of at least one platform components ofi

four (1), availability of two components (2), three

component availability (3), all components are e

(4).

2) High availability of services means that concepts i
development already in place which describe how to

make technical service highly available from theibass

The

to change,
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perspective and how to deal with a non-availabteise. 3)
According to definition services in SOA must prowid
high level of readiness, availability and visihjilibetween
service-provide and consumer. Service readinessniisp

on the extension to which service-provider has

relationships with service-consumer. Service abdity

depends on level of connection between servic®
participants and quality of communication chanridie
criteria assessment differentiate the notificatioathods
about service availability, the level of servicadmess
and accessibility:

- Grade 1 means low level of service-consumers
notification, low readiness and accessibility,

- Grade 2 stands for publication of service requests,
medium readiness and accessibility, 5)

- Grade 3 is sending notification about serviceshhig
readiness and accessibility,

- Grade 4 means using the unified repository to manag
service relationships with consumers, very high
readiness and accessibility.

The level of flexibility and scalability of SOA-pf@rm is

oriented on the following aspects: configuratioonfrthe

performance point of view, support of different\see

availability levels, capabilities to meet the needf 1)

changing business requirements especially from dnigh

requirements of service level agreement (SLA) avatl |
increase. There are the following ranking approach

proposed: (1) low platform flexibility and scalabjl (2)

— medium platform flexibility and scalability, (3) high

platform flexibility and scalability, (4) — very gh

platform flexibility and scalability.

Readiness of existing applications to consume and

provide services can be defined according to thel lef

customization and development needed to adopt mturre
applications to define and implement services. Rank
approach is the following: (1) — high customizatiand
development effort required for all systems, (2hedium
effort for all or for several systems, (3) — IT tlmecape
contains the systems providing services, (4) sydtems
are ready to provide and consume services.

B. SOA Guidelines, policies and change management

Level of services reuse in IT landscape which partl )
depends on the methods and procedure to adopingxist
processes to new way of systems design. The ranking
approach is as follows: (4) the level of servicaseeis
more than 40%, (3) the level of service reuse @ird
20%-40%, (2) the level of service reuse is aroufo-1
20%, (1) the level of service reuse is around 0910
Service design capabilities are measuring the kedgé

and expertise level required for service management
service requests processing and service appIiGatioEs)
change. In other words, the criteria check wheéxperts
know the methods to orchestrate and redesign ssvic
Ranking approach is as follows: (4) — very higherxige
level and enough experts available, (3) — high eigee
level, (2) — medium expertise level, (1) — low exjze
level.

Capabilities to support high service availabiligpgnd on
the experts availability and platform support. Ragk
approach is following: (4) — very high capacity and
support level, (3) — high capacity and support lle(@® —
medium capacity and support level, (1) — low capaci
and support level.

Change management for service provider is a avitetd
define readiness level of service provider, cajtasl to
offer business process and technical servicesffereint
(internal) customers at different service levelankng
approach is following: (4) — very high level of gee
provider flexibility and reliability, (3) — high iesl of
reliability, (2) — medium level of reliability, (1} low
level of reliability.

Service level (SLA) — criterion is used to defimwél of
service level agreement preparation. SLA should
simple, concrete and should define quality, pertoroe
and response time. Ranking approach is followidgy:—(
availability of SLA with control system, penaltiesd
incentives, (3) — availability of SLA with partiabntrol,
(2) — partly defined SLA, (1) — absence of SLA.

be

C.Readiness of process and business services

Service governance processes criterion controls the
existence of governance processes to identify isrief
standardization, reusable granularity, cutting and
designing the processes accordingly. It is impadrtan
take care of holistic life-cycle management forqasses
and services. Ranking approach is following: (4)
governance on the project portfolio level, (3) -
governance board level, (2) — separate servicerganee

on the line of business, (1) — partly governed.

Master data compliance level defines the levelomimon

and harmonized view for all master data objectssscall
systems. To simplify the service-oriented architest
adoption the master data should have common, dnifie
view on business partners, materials, employees,
organizational units and other data objects. Rankin
approach is following: (4) — very high level of dat
compliance, (3) — high level of data compliance), {2
medium level of data compliance, (1) — low leveldata
compliance.

Level of transactional data compliance. As trarieael
data is more the result of a business activity gsscthe
more it has the same look and feel, the higher the
application of harmonization and the less logic and
intelligence you need for the next business stepnap
and prepare the parameters. Ranking approach is
following: (4) — very high level of data compliand8) —
high level of data compliance, (2) — medium levietiata
compliance, (1) — low level of data compliance.

Version contrd! of process steps stands for the way of
process change control and version management. It
describes how to feed a business process (paranatet

! Let's define version control as new variants ofstxg process steps
which were changed because of new system impleti@mtand new rules
adoption.
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what expect from a business process (results).idfensg

vector has less multiplicity of grade one rathemtlsecond or

approach depends on how stable are versions oegsocthey have equal multiplicity of grade one and lesstiplicity
steps. Ranking approach is following: (4) — abseofe of grade two for first vector, or they have equailtiplicity of

process change and high service granularity, (3are
process change and low service granularity, (2fteno
process change and low service granularity, (1peiate
of version control.

D.Minimized operational risks,
1) The criterion aimed to check potential operatiorisks

from errors of information system work with SOA [6] 5

Risk analysis is provided on the basis of clasaiiin
approach and statistics, described in chapter 2.
For each project (or alternative) solution architez and
implementation readiness estimations were madeallyof
projects were analyzed. Every project got gradescpeeria
listed earlier in this chapter. All criteria proeidqualitative
estimation using following ranking approach:
1) Lowrisk—1
2) Medium risk— 2
3) Highrisk -3
4) Very high risk— 4.

V.AGGREGATION METHODS

After defining the method of data processing onethaf
main tasks is to get the most constructive andifiedt
assessment of architecture quality for analyzedeptrawith
service-oriented architecture. To reach the goal methods
were used: multiple criteria threshold algorithmr ffour
grades and maximin method.

A.Multiple criteria threshold method

Identified criteria of information system architert
evaluation couldn’t give a clear understanding loé imost
efficient project without aggregation approach. ialy for
such tasks the linear order method is used. Howéeeuse of
this method for some types of tasks is not efficienough
because of “compensatory” disposition of estimatateria.
In other words criteria after application of linesggregation
could compensate low values for one criterion lghhralues
of others. Unlike the linear order, multiple cri,emethod [1],
[2] is based on final ranking of criteria categerieith 4
grades. Values are aggregated per category ficstlean the
procedure is repeated second time for resultingesto get
final ranking. Aggregation is made according to theeshold
rule. Binary relationships are generated by thigghold rule
and are defining the preferences for variety ofeuts.

The set of projects with service-oriented architestis
evaluated using identified criteria. Every projgets grade for
every criteria using 4-grade scale.

Aggregation is made using following threshold rule

Wi = {(W)Iva(x) < va(y)] or [va(x) = w(y) and ¥(x) <
Va(y)] or [vi(x) = vi(y) and w(x) = vo(y) and w(x) < va(y)l},
where \(x) — the multiplicity of grade one («1») in vector
Vo(X) — correspondingly multiplicity of grade two (%2 and
va(X) — multiplicity of grade three («3»). So theatbn W
represents a set of binary pairs of vectors forchvigither first

grades one and two, and less multiplicity of grédee for
first vector. As a result the vectors are ranked.
In case of four grades and three criteria to compare the

whole set of vectors can be grouped following way:

1. {1,1,1} —all criteria has grades «low»,

{2,1,1}, {1,2,1},{1,1,2} - all criteria except onavith

grade «2», have grades «low»,

{3,1,1}, {1,3,1},{1,1,3} — all criteria except onavith

grade «3», have grades «low»,

4. {411}, {1,4,1},{1,1,4} - all criteria except onavith
grade «4», have grades «low»,

5. {2,2,1},{2,1,2}, {1,2,2} - all criteria except oneavith
grade «1», have grades «mediumy»,

6. {1,2,3}{2,3,1}, {1,3,2}, {2,1,3}, {3,1,2},{3,2,1} — vector
consists of the grades «low», «medium» and «high»,

7. {1,2,4}{2,4,1}, {1,4,2}, {2,1,4}, {4,1,2},{4,2,1} — vector
consists of the grades «low», «medium» and «vegiphi

8. {1,3,3},{3,3,1}, {3,1,3} — all criteria except onewith
grade «1», have grades «high»,

9. {1,3,4}{3,4,1},{1,4,3}, {3,1,4}, {4,1,3},{4,3,1} — vector
consists of the grades «low», «high» and «veryshigh

10. {1,4,4}{4,4,1}, {4,1,4} — all criteria except onewith
grade «1», have grades «very high»,

11. {2,2,2} — all criteria have grade «mediums,

12. {2,2,3}{2,3,2}, {3,2,2} — all criteria except onewith
grade «3», have grades «mediums,

13. {2,2,4}{2,4,2}, {4,2,2} — all criteria except oneawith
grade «4», have grades «mediums,

14. {2,3,3}{3,3,2}, {3,2,3} — all criteria except onewith
grade «2», have grades «high»,

15. {2,3,4},{3,4,2}, {2,4,3}, {3,2,4}, {4,2,3},{4,3,2} — vector
consists of the grades «medium», «high» and «\ighsh

16. {2,4,4}{4,4,2}, {4,2,4} — all criteria except onewith
grade «2», have grades «very high»,

17. {3,3,3} — all criteria have grade «high»,

18. {3,3,4}{3,4,3}, {4,3,3} — all criteria except onewith
grade «4», have grades «high»,

19. {3,4,4}{4,4,3}, {4,3,4} — all criteria except onewith
grade «3», have grades «very high»,

20. {4,4,4} — all criteria have grade «very high».

K — is a number of equivalence classes.
_ (m+3)(n+2)(n+1)

K=", @)
where n — is number of criteria within the categdy a result
the enumerating scale is generated which can tecred on
the segment [0,1]. As an aggregated value of 18gcay the
following values can be used

v=">€[01], @)
where i — index of equivalence class.

B. Maximin method

In case of risks ranking author proposes to useimiax
method to analyze data [5]. Ranking is generatedrding to
the following rule:
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Construct a matrix S+ such that,
vx,y €A4,5t = {n(x,y)}, (3)

wheren(x,x) = +oo, A — project set

TABLE Il
AGGREGATION OF VALUES IN1°" CRITERIA CATEGORY
Criteri Project
riteria
1 2 3 4 5 6 7

andn(x,y) = {I|P(x) > P,(y)}.

Organization of

In other words, in matrix S+ in the intersectionrofv X  |swith soA 006 062 097 097 097 097 097
and column Y the number is put n(x,y) equal toribenber of
criteria in which alternative X has higher valuelart TABLE lll
alternative Y taking into account the measuremerdreln RANKING RESULTS IN17 CRITERIA GROUP
this paper alternatives X and Y correspond to coega  Criteria e Proiea - - -

projects, andh(x,y) — number of criteria to compare risk types.

Organization of

Choose row minima from every row (for every altéive.  |swith SOA 3 4 4 4 4 4
Then choose the highest value from the identifigdinmum
values. Final «maximin» value (i.e. risk categoggts the TABLE IV
highest rank. Then this procedure is repeated [fdha other : PROJECT DESCRIPTION IN ANUTSHELL
risks. So the maximin rule can be presented asvsl| Prffd Description
x € G (A) iff 1 Design of enterprise applications with servicierted architecture.
n(x,y) = max {min{n(a, b)}} D_ev_elopment qf 4 composite applications with 9 grise services
acA Ubea within one business process.
for somex,y € A. 2 Implementation of application «transport-managsupporting

In case of maximin criteria guaranteed bottom vdbreall

composite process of presenting a request on ansging service
approach of integration platform.

n(x,y) is gotten, which is seen as advantage comparing to3
linear order method.

VI. FROM NUMERICAL VALUES TO RANKS

Development of application providing «single satbannel,
integration of client interaction channels, managetof unified
client database, and the ability of flexible adoptof this functions
according to new business requirements, new preductales
channels.

Creation of information system for all tasiannected with handlir
and usage of data in the enterprise. Solution gdes/an opportunity
to integrate with different information systems @&Rccountingand
manufacturing) on the data levelith the capability to restrict acce
rights to the information.

The aggregation method is applied for every nuraéric 4
value within four criteria categories: for firstrée categories —
multiple criteria threshold algorithm is used [fdr the last
one with risks — maximin method is applied. Forragation -

purposes the resulting numerical values are coedeitito
ranks. The conversion is made for every initialkiag result
of four criteria categories. To covert numericalugs into
rank let's divide the interval [0,1] into 4 equadrts. It allows

An integration project of local information syste is done for
efficient work of enterprise information systemsgeraction of all
catalogs and databases of the enterprise. Thecpi®jasing single
technological platform and service-oriented ardhitee design. The
project developed user-friendly mechanism of actessormation
regardless of local systems and platforms.

grouping the ranking results into 4 ranks: 3
1) The first and the lowest rank belongs to the irdefo;
0,25],
2) Medium rank is in the interval [0,25; 0,5],
3) High rank s in the interval [0,5; 0,75],

The project is oriented on integration of ERReysand oil&gas
system (OIS) supporting the transparency of busipescesses with
ability to use data from different systems-providétractically the
automated process provides actual data about exentition using
standard documents of ERP system and statemerdr&ffrom the
maintenance system which is OIS compon

4) Very high rank belongs to the interval [0,75; 1]. 7
For example the category of criteria «Internal wofklS
with service-oriented architecture» has 4 critedad 7

Key project objective is to integrate accounsgygtem, ERP and
other systems (like «Spherax;, 1 otus, TIBCO BW). This helps to
streamline accounting functions, resource manageamehcross
business processes using data from different s-sources

numerical values per each. After application of tiplé

criteria threshold algorithm the values in the gatg are TABLE V
displayed in the Table 2. RESULTS OF ARCHITECTURE ANALYSIS
To provide final ranking on the projects level (ot the Criteria - = = Pr°f°‘5 = — =
level of project categories) the aggregation pracecshould Organization of IS with SOA
be done second time using as starting value theltre$ 1. Level of service 3 2 4 2 2 2 2
iteri i i i o platform availability
criteria categories gnaIyS|s. Ir_1 this case thehrrespo_nds 2. Sorvice relabiity . 1 5 3 3 3 3 3
only to one criteria categories «Internal work & With level
service-oriented architecture». What is neededefmeat the 3. LevelofSOA 1 2 4 4 4 4 4
L . . . platform flexibility
analysis that is to convert the numerical valués ianks. The and scalability
result of conversion is demonstrated in Table Htoposed 4. Curdrfentsxfstems 1 2 4 4 4 4 4
H H H . readiness
conversion method from r}umerlcal . values into ranks I Change manageTeT and reguaTons
applied to every category within the first stepaggregation T Tevelofreusabiity 1 2 2 2 2 2 2
and to every value in the step of final projectskiag. in enterprise
architecture
2. Capabilities in 1 3 3 3 3 2 3
Service design
3. Capabilities in 1 3 3 3 3 3 3

service support
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4. Service provider 1 4 4 4 4 4 4
change management

5. Levelof SLA 1 3 3 3 3 3 3
11l Processes and business services readiness
1 Level of service 2 2 2 2 2 2 2

* management
2 Level of master data 3 4 2 4 4 2 2

* compliance
3 Level of transaction 3 2 4 3 3 4 4

" data compliance
2 Process version 1 2 2 3 3 2 2

" control
\V Operational risk optimization
1. l/Orisks 1 1 1 1 1 1 1
2. Functional risks 4 4 1 1 4 1 1
3. Middleware risks 1 1 1 1 1 1 1
4. Data risks 2 1 1 1 1 1 1
5. System risks 3 4 1 1 1 1 1

VIl. PRACTICAL EXAMPLE

To verify proposed method of choosing the informati
system with service-oriented architecture 7 prgjeatere
selected. For each project the assessment of ectinié was
done including internal work of information systemd risks
of service-oriented architecture using identifiedalaation
criteria. There is a short description of analypedjects (see
Table 4). More details you can find in the AppentlixData
gathering for all categories of criteria excepksisvas done in
a form of questionnaire. SAP experts together witktomer
representatives provided the evaluations of archites. The
guestionnaire consisted of the proposed criterisesfjons

of the maximum errors quantity and demonstrateshiglest
risks correspondingly. In this case grade 1 is mite the
highest risk because the higher the risks valtlasvorse the
project is. Unlike the previous ranking example ather
categories, in case of risks the opposite rankimgr@ach is
used: grade 1 is assigned to the highest risk,egdad to the
lowest risks. Bearing in mind that in other catég®rthe
lowest value is assigned to grade 1, in case ké tise higher
value is assigned to grade 1. Ranking result isvehia Table
6. The values for other 6 projects for category rilized
operational risks» are done using the same priecipl

Next step is to apply miltiple criteria thresholda@ithm to
accumulated ranks from previous step, shown inTiddgle 5.
As a result the aggregated value is generated dor f
categories for every project (see Table 7). Then \thlues
from Table 7 are translated into ranks using apgoraef
conversion from numerical values to ranks (seed8hl

TABLE VII
RESULTS OF AGGREGATION PER GROUP
o Projects

Ne Criteria I > 3 2 3 3 2
| Organization of 0,06 0,62 0,97 0,97 0,97 0,97 0,97

IS with SOA
Il Change 0 084 095 084 0,84 0,76 0,84

management

and regulations

Il Processes and 0,38 0,65 0,64 0,79 0,79 0,64 0,64

- - business
were grouped per three main categories. As a rggallyzed services
projects got the evaluation for every criteria withthree readiness
categories aimed to define the quality of serviderwed IV Operationalrisl 025 0,16 0 0 005 0 O
architecture.Answers are given in a form of fouac values optimization
(«very high» - 4, «high» - 3, «medium.» - 2, «low»l) TABLE VIl
Integral value on the category level is calculatesing RESULTS OF MULTIPLE RANKING PER GROUP
multiple criteria threshold algorithm [1] in casé fost three N Criteria Projects
categories and using maximin method in case ofsrisk 2 3 4 5 6 7
Gathered projects assessments are shown Table sks Ri ! %fgangg? of 1 3 4 4 4 4 4
. . . WI
assgssments. were gathered not via questlonna!rerbme Il Change 1 4 4 4 4 4 4
basis of statistics for the systems used as seniitesvery management
analyzed project. The maximin method was used tb ge andregulations
; ; Il Processesand 1 3 3 4 4 3 3
accumulative value for every risk type. To demaatstrthe business
method let’s look on the risks of first projectésEable 6). services
readiness
TABLE VI IV Operational rist 4 3 1 1 2 1 1
PROJECT1 RISKS optimization
Risks type Very high High Medium Low Ranking
/O risks 1 44 14C 1 4
Functional 19 463 1251 12 1
risk
Middlewar 1 25 82 1 4
e risks
Data risks 4 170 509 6 3
System 9 128 283 7 2
risks

Minimum values for risk type are emphasized wittoco

Then conversion method was applied to translateenicad
values into grades. As a result the grade 1 wasngio
functional risks. During the ranking the highesmiers from
the minimal values should be chosen. This gives\atview
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Final ranking per category allows conducting theosel
aggregation and ranking of values already on tlogeprt level
(see Table 9). Final ranking is accomplished usingrades
according to 7 analyzed projects.

TABLE IX
FINAL RANKING RESULTS
o Project:
Ne Criteria > 3 7 3 5 >
| Aggregation 0,08 091 0,53 0,56 0,82 0,53 0,53
Il Final ranking 1 7 4 4 6 4 4

Looking at the aggregation results (see Tablé®)second
project is a most efficient way to implement IS lw#ervice-
oriented architecture. This project is second toentaking
into account architectural characteristics ana)ysigernal
work of information system with service-orienteddtecture
and potential operational risks. Besides, choseojegr
complies with SOA principles more than other prigec
Second place is taken by project 5. Forth plaazcupied by
projects 3, 4, 6 and 7, and the last or the werptaject 1.

VIII. CONCLUSION

In the article the method is proposed to suppodisiten
making process around service-oriented architectlagign
and implementation. In fact the choice of the infation
system with SOA depends on a set of criteria ihofahg
categories: (1) internal work and organization rdbrmation
system with service-oriented architecture, (2) Sgdddelines,
policies and changed management, (3) readinessockgs
and business services, as well as (4) minimizedatipeal
risks. Evaluation of the last category is definedaading to
the statistics of service-providers work. The taskhoose the
most beneficial project of IS with service-orientaghitecture
is solved using multiple criteria threshold algomit The
quality criteria for service-oriented architectiae defined to
apply evaluation algorithm. Each criterion is rathkesing 4
grades which show either priority («very high», gthi,
«medium», «low»), or maturity level of business visr
(«best», «good», «medium», «painful»), or autonmat&vel
(30%-50%-70%-100%). At the beginning the analysidone
within each category to aggregate criteria assessnéhan
the procedure is repeated to get final aggregatedranked
values for each project. Advantages of proposechodetre
«non-compensatory» characteristics of comparednaltiees.
Ranking results give clear understanding of projabrity
and efficiency according to identified criteria.

Quality analysis for information system with sepAdc
oriented architecture in different companies givas
opportunity to compare it with projects (or altéimes) and to
define the priorities for further development ofns@ered
information systems to meet business goals. Adtilig this
allows generalizing the best practice of implemgote
projects with service-oriented architecture design.

TABLE X
PROJECT DESCRIPTION

Project 1 Oil&Gas company

Project
description

Design of enterprise applications with service-igel
architecture. Development of 4 composite applicetioith 9
enterprise services within one business prtc.

Architecture Design of unified system of request approval fqpensive

description goods acquiring (4 composite process are used areb9
services). The system includes usage of processeats
from local systems existing in the IT landscaperrprise
with system mySAP Enterprise Resource Planning JERE
Supply Relationship Management (SRM). Using intégna
platform SAP NetWeaver data is disctributed to the
mentioned systems. As a user interface corporatelp®
used. Master data is handled in SAP NetWeaver VBst&
Management (MDM).

OrganizationBusiness process owners are defined and are thefpar

al support  organizational unit supporting SOA (process own83A
architect, business-analyst, service developergiation
exper).

Project 2 Oil&Gas company

Project Implementation of application «transport-manager»,
description supporting composite process of presenting a réegues
transport using service approach of integratiotfqien.

Architecture Development of composite application on the baktek®

description SAP NetWeaver platform to tier the engineering and
controlling systems in IT-landscape (IS-AT, GIS,FSA
systems), provide flexible and fast system desigreguest,
to optimize current transport management process.

OrganizationIntroduction of new process roles into IT orgariaal
al support__ structure

Project 3 bank company

Project
description

Development of application providing «single salBannel»,
integration of client interaction channels, managetof
unified client database, and the ability of flegilldoption of
this functions according to new business requirdsjerew
products or sales channels.
Architecture Ket tas of the system — integration of accountiygjesms,
description SAP R/3 and «non-SAP systems» («Spher@y|btus), to
provide the just in time work of specialist. Coptesi
applications support:
- Single user interface oriented in joint work (WMaterface)
- Unified handling of master data
- Independence of process from the busirsesgice specific
OrganizationNo
al support

Project 4 Oil & Gas company

Project Creation of information system for all tasks cortadavith

description handling and usage of data in the enterprise. Balut
provides an opportunity to integrate with different
information systems (ERP, accounting, and manufacfy
on the data levelyith the capability to restrict access right:
the information.

Architecture Creation of unified system for master data managee

description the basis of SAP NetWeaver MDM with phasing rollotit
technical landscape and central data storing, ditpall key
catalogs and classifications of enterprise appinat(like
ERP, accounting and engineering). Creation of basis
integration infrastructure on the basis of SAP Netker.

OrganizationIntroduction of new process roles into IT orgariaadal

al support  structure

Project 5 Oil & Gas company

Project
description

An integration project of local information systeimslone
for efficient work of enterprise information system
interaction of all catalogs and databases of therprise. The
project is using single technological platform aedvice-
oriented architecture design. The project develasea-
friendly mechanism of access to information regzssliof
local systems and platforms.
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TABLE X
PROJECT DESCRIPTIONCONTINUATION)
Project 5 Oil & Gas company

Architecture Integration of implemented SAP systems with local

description information systems using SAP NetWeaver integration
platform. The solution is designed to work with ksgndards
like Microsoft.NET and J2EE to integrate modern
applications.

OrganizationIntroduction of new process roles into IT orgaricaal

al support  structure

Project 6 Oil&Gas company

Project The project is oriented on integration of ERP systad

description oil&gas system (OIS) supporting the transparency of
business-processes with ability to use data frdferént
systems-providers. Practically the automated pmopesvides
actual data about event execution using standarndndents
of ERP system and statement of work from the maamnee
system which is OIS component.

Architecture The project provides integration of OIS and R/3jaluhs

description oriented on the following functions:
- Support of existing protocol and data transtemiats.
- Support of new systems connection to existifigracture
without failures.
- Guaranteed provision of data from sender toivecevith
monitoring and controlling data flow tools.
- Efficiently use of existing communication chatsnend use
reserved tools of data transfer.

OrganizationNo

al support

Project 7 bank company

Project Key project objective is to integrate accountingteyn, ERP
description and other systems (like «Sphera®, Lotus, TIBCO BW).
This helps to streamline accounting functions, uese
management and cross business processes usirfgodata
different system-sources.
Architecture Projects is oriented on the SAP R/3 and «non-SAesys»
description integration. It helps to provide following functien
- Support of existing protocol and data transtenfats..
- Support of new systems connection to existing
infrastructure without failures
- Helps to integrate projects on the organizafiasavell as
information and technology levels.
- Provide implementation of new business proceisges
existing process environment of the enterprise.
OrganizationNo
al support
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