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The paper presents a knowledge conflict resolving in supply chain man-
agement systems by using consensus methods. Most often user independently
resolves this conflict by analyzing individual variants and taking a decision
which of these variants choose. It is time-consumption and process, which is
tied with risk of incorrect variant choice. To eliminate these inconveniences it
can be use the consensus methods. These methods allow the automatic de-
termine by system one variant, that is presented to the user. Therefore, the
knowledge structure, which represents individual variants of solution, was
defined in article. This definition is necessary to determine consensus algo-
rithms, which allow to resolving knowledge conflicts supply chain manage-
ment systems.
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1. Introduction

In contemporary economic situation, one of the key fields of operation for
companies is the supply chain, since a well-defined and promoted product with
lowest prices and superb characteristic will simply not suffice [9]. Low margin as
well as consolidation and globalization of the market are all posing a serious threat
to a great number of companies, including those on Polish market. Competitive



advantage is more and more often becoming subject to efficient orderliness of
product supply with minimum expense, as well as proper customer service. That is
the reason why many companies are implementing supply chain management strat-
egies. A supply chain is a logistic network composed of suppliers, factories, ware-
houses, wholesalers, distribution centers, retail outlets as well as resources, produc-
tion in progress and ready-made goods that are transferred between them [10].

Supply chain management, however, is a series of actions taken for the pur-
pose of effective integration of suppliers, manufacturers, warehouses and stores so
that goods is produced and distributed in the right quantities and to the right places,
in order to minimize expenses, meeting the needs in the right measure [10].

A contemporary supply chain is characterized by [10]:

- it ability to response quickly and satisfy rapidly changing demand,

- flexibility, the potential to adapt to an optimal cost-to-service level ratio,

- the ability to use company’s resources effectively,

- the competence to use all available information.

The reality of rapidly developing market forces companies to search for op-
portunities to build competitive advantage outside its structure, for individual effort
often proves to be insufficient to fully meet customer expectations. In order to meet
them halfway, companies are forced to conduct joint operations together with their
business partners.

The most important benefit gained in supply chain management is a signifi-
cant decrease in numbers of inventories, both on the part of the supplier and the
customer. The traditional approach assumes supplying in large batches, which is
argued by the so-called economic amount of the batch. Additionally, suppliers
exercise discounts subject to the amount of a single delivery, which causes further
increase in orders. This in turn is the reason for large inventories both on the sup-
plier’s part and the customer’s. Additionally, it is also the reason for an unbalanced
workload on the supplier’s production resources and the customer’s problems with
cash flow [6]. The supply chain should be managed to fit the JIT (just-in-time)
model, synchronizing production plans with frequent and relatively small supplies.
Such model triggers a number of positive effects, such as a decrease in the number
of inventories, more balanced workload of production resources and a decrease in
the need for resources, which in turn must be replaced by an increased need for
information [8]. Therefore, it is necessary to change production plans, so that it is
possible to co-ordinate them and acquire precise information on supplies (orders)
and invoices. Many companies use computer systems to gather information and
improve communication, both within the company structure and with business
partners. Recent years have shown a growing interest among companies in systems
aiming at integrating the SCM (Supply Chain Management). The said solutions are
used to accurately co-ordinate actions taken by business partners, which is usually
achieved through EDI (Electronic Data Interchange). However, professional writ-
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ings on the subject point out more and more often that the systems should respond
to market demands dynamically, thus increasing the value of all companies partici-
pating in the supply chain [2]. In other words, SCM systems should operate in real
time, which is a difficult matter, considering the computing complexity of algo-
rithms used in these systems and the fact that SCM systems are often based on ERP
(Enterprise Resource Planning) [4] data, creating the necessity to integrate flexible
analytical applications with rigid data-gathering applications [9]. Therefore, fre-
quently the SCM system presents a number of different alternatives for product
transfer between various contractors and the user must make the final decision to
choose one of them, having performed proper analysis. It is a time-consuming pro-
cess, where the user risks selecting the wrong alternative. Such situation is often
referred to as conflict of knowledge. However, if the chain management support
sys-tem is to facilitate dynamic and efficient management of the supply chain, con-
flicts of such nature must be solved.

Therefore in this article it is proposed to use consensus methods to resolve
knowledge conflicts and, in consequence, automatically determining one of the vari-
ants by system. This variant is presented to user and, in consequence SCM system
can be more elastic.

2. Knowledge conflicts in supply chain management systems

Conlflicts of knowledge in supply chain management support systems result
from inconsistency or contradictions in the system’s knowledge [5]. If we assume
that the sides of a conflict are various alternative solutions generated by the system,
then inconsistency occurs when there is a given feature occurring or not occurring
within a given period of time in one of the alternatives, but another alternative con-
tains no information on such feature. Contradiction occurs when a given feature
occurs within a given period of time in one alternative, but it does not occur in the
same period of time in another alternative.

Therefore, conflicts of knowledge occur when the same objects and the same
features are given different values by the sides of the conflict. Assuming that the
SCM system has generated various alternative solutions (for instance, resulting
from using different methods of supply chain management support), for example:

- to transport 5 kg of goods t1 starting at location m1 at 10.00 hours so that

the goods reach their destination m2 at 11.00 hours,

- to transport 10 kg of goods t1 starting at location m1 at 9.00 hours so that

the goods reach their destination m2 at 11.00 hours,

- to transport 15 kg of goods tl starting at location m1 at 9.30 hours so that

the goods reach their destination m2 at 11.00 hours,
then conflict of knowledge applies both to the feature ‘quantity’ and the feature
‘time’.
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The conflict concerns values of features, therefore one may state, it results
from contradicting knowledge and its nature is multi-attribute and multi-value.

The paper [3] defines the following sources of conflicts of knowledge:

1. A fight over management of certain resources. A conflict occurs when one
side of the conflict thinks that the other side should not possess knowledge of a
given resource, while the other side thinks that such knowledge is rightful.

2. Conflict of ideology. It occurs when the sides of the conflict have different
beliefs on a certain matter. The said beliefs may result from the type of environ-
ment where a system works or from an established course of action.

3. The necessity to integrate different elements or units. If there is a need to
integrate a number of system elements into one entirety, a conflict occurs naturally
(for instance different structures of knowledge, different ways to present
knowledge).

4. Conflicts resulting from operating the knowledge management system.
A conflict occurs when neither side of the conflict considers itself responsible for
managing knowledge contained in the system.

Supply chain management support systems usually face conflicts stated in 1
and 3.

It is obvious that sources of conflicts of knowledge are vast, that is why many
projects have been launched to detect and solve the conflicts. However, the prob-
lem of using the method of consensus in solving conflicts of knowledge in supply
chain management support systems has never been discussed yet.

However, the concept specified in the article [12] assumes that the SCM sys-
tem modules that concern suppliers, manufacturers, wholesalers, retailers and indi-
vidual customers, generate different alternative solutions for each link of the supply
chain, based on information provided by transaction systems (e.g. ERP) and analyt-
ic systems (e.g. MES, CRM) and employing different criteria or methods of analy-
sis (such as aforementioned: lowest price, shortest delivery time, nonlinear pro-
gramming, genetic algorithms). The alternative solutions differ in terms of attrib-
utes and values for attributes. Therefore, the system faces a conflict of knowledge
among those alternatives.

Solving conflicts of such nature is very important, because only then the sys-
tem can present correct alternatives. If the system ignores this aspect, the user may
experience problems with proper management of the supply chain.

The next part of the article will characterize the process of defining algorithms
for determining consensus.

3. The process of defining consensus determining algorithm

Essentially, consensus means agreement [7]. If the SCM system generates up
to a dozen alternative solutions, based different criteria or methods of analysis, then
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using the consensus method will help determine one alternative which will be pre-
sented to the user after-wards. The alternative does not have to be an SCM-
generated solution. It may be a totally new alternative created on the basis of exist-
ing alternatives (SCM-generated) [11]. Because of this, all SCM-generated alterna-
tives can be considered. Such course of action allows, among other things, to short-
en the time necessary to determine the final solution (the user does not have to
analyze each alternative and make their selection — the system will do it for them)
and to decrease the threat of selecting the worst alternative solution (since all alter-
natives are considered in the consensus method). Consequently, the supply chain
management process can be performed faster and more effectively.

What needs to be emphasized again at this point, until today the consensus
theory has not been used to support supply chain management. Let us note, howev-
er, that the results obtained from using the consensus method are a good represen-
tation of a given set of SCM-generated alternatives, because they take into consid-
eration literally all the alternatives, while the methods of selection (one alternative
is selected among all alternatives generated by the system) consider only one alter-
native in large measure, while other alternatives are considered in small
measure.

The process of determining consensus is composed of three basic phases:

1. The First Phase includes thorough examination of the structure of the set
with all SCM-generated alternatives to determine the features that represent those
alternatives and the fields of their values. The structure is the arrangement of the
components and the relations between and among them, specific for a given system
as a whole. In other words, it is a set of features of a given alternative [1]. The
structures of these alternatives compose the structure of knowledge in the SCM
system.

2. In the Second Phase it is essential to define the function to compute the dis-
tance between the alternatives.

3. The Third Phase includes designing algorithms to determine consensus,
meaning an alternative that is located at minimum distance from all the other SCM-
generated alternatives (according to different criteria).

This article pays special attention to the first Phase of determining consen-
sus, as only formal determination of the structure of knowledge in the SCM system
will allow to continue work at both stages that follow. Therefore, let it proceeds to
the formal definition of the structure of alternative, being the structure of
knowledge in the SCM system.

Definition
Following sets are given:
set of products T ={t,ts,...,tx}, (1)
set of places M ={m,my,...m;}. (2)
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The structure of variants is called following sequence:
W: {(tl,mp,mq,dtmp ,dtmq ,l.l,k1>,<t2,mr,ms,dtmr ,dtms ,iz,k2>,...

oty my,my,dt, ,dtmy Jv.kyyt Q)
where:
P-q,7>8, %,y ={1..L},
dtmp , dtmr - dtmx - date and time of come out the places My, My, My

by products #,75,...,¢

“tn>

dtmq sty e dtmy - date and time of come in the products #,7,,...,7,
to places Mg Mg,y My,

ij,15,..., [y - number of transport products ¢,¢,,...,¢,,

n-

ky,ky,..., ky - cost of transports products #,7,,..., ¢

If it is assume that:
T ={productl, product2}, M = {enterprl,enterpr2,enterpr3},

then an example of structure of variants can be following sequence:
W = {{ product 1,enterpr 1,enterpr 2,2012-08—-0110.00,2012-08-01 15.00,10,100.00),

{product 2, product 3, product 2,2012—-08-0111.00,2012—-08—-01 15.00,3,%450.00)}

In this example productl in number 10 must come outenterprisel the first of au-
gust 2012 at 10.00 hour and come in to enterprise2 at the same day at 15.00 hour,
cost of a transport is 100, instead product2 in number 3 must come out enterprise3
the first of august 2012 at 11.00 hour and come in to enterprise2 the same day at
15.00 hour, cost of transport is 50.
Elaborated definition enable to present particular variants of solution at uniform
structure. It is complex, multiattribute structure. It is appears different types of data
at this structure.

If the variants structures generated by SCM are different or values of attribs of
these structure are different then at the system a knowledge conflicts appears. It is
necessary to go to second and next to third phase of consensus determining.

4. Conclusion
Employing the consensus methods to solve conflicts of knowledge in supply

chain management support systems enables to use the results from a number of
alternatives for supply chain management at the same time, so it is time-saving,
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because the system user does not need to wonder which alternative to select. It also
avoids analysis of each alternative, per-formed by the user. Consensus is a solution
that considers all alternatives generated by SCM system modules and uses them as
basis for determining an alternative that will be presented to the user. In other
words, each alternative contributes to the consensus. Consequently, this allows to
effectively integrate all elements of the supply chain as well as per-form proper
risk management in this field. Since the system automatically generates the final
version of the alternative solution using the consensus method, which shortens the
time for selecting the right alternative considerably, it is possible for the system to
operate in near-real time. It is also noteworthy that the use of the consensus method
enables to generate a satisfactory alternative for the user. Since the decision made
by the system is utilizable to some extent for the user, it becomes possible to ‘raise
the bar’ so that the decision becomes more and more utilizable. Because of this,
supply chain management may become more dynamic, which obviously influences
the operational effectiveness of each unit as well as the entire supply chain.

The structure of knowledge (alternative) defined in this article will allow to
conduct further research in the field, which includes defining the function to com-
pute the distance between the structures, devising formal algorithms to determine
consensus, and creating a module that determines consensus in the SCM system.

REFERENCES

[11 Adamczewski P., Evolution in ERP-ekspanding functionality by bi-modules in knowl-
edge-based management systems, in: Kubiak B.F., Korowicki A. (red.), Information
Management. Gdansk University Press, Gdansk 2009.

[2] Billewicz G., Billewicz A., Informatyczne Systemy Logistyczne, in: Olszak C. M.,
Ziemba E. (red.), Strategie i modele gospodarki elektronicznej, PWN, Warszawa
2007.

[3] De Long D. Seeman P. Confronting Conceptual Confusion and Conflict in Knowledge
Management, Organizational Dynamics, 2000.

[4] Drelichowski L., Narzedzia wspomagania wdrozen systemow zintegrowanych jako
zrodlo przewagi konkurencyjnej adaptacji do zmian zachodzqcych w otoczeniu, in:
Chmielarz W, Turyna J. (red.), Komputerowe systemy zarzadzania, Wydawnictwo
Naukowe Wydziatu Zarzadzania UW, Warszawa 2009.

[5] Katarzyniak R., Nguyen N. T., Model systemu wieloagentowego z procedurami gru-
powej aktualizacji wiedzy opartymi na metodach teorii konsensusu, Raport z serii
SPR nr 3, ISiTS PWr, Wroctaw 2000.

[6] Matuszak K., Zarzqdzanie Lancuchem Dostaw, Wyd. Stowarzyszenie ,,Wolna Przed-
sig-biorczo$¢”, Gdansk 2002.

[7] Nguyen N.T. , Metody wyboru consensusu i ich zastosowanie w rozwiqzywaniu kon-
Sliktow w systemach rozproszonych, Oficyna Wydawnicza PWr, Wroctaw 2002.

166



(9]

[10]

[11]

[12]

Owen K., Willis R., Criticial success factors in the development of folksonomy-based
knowledge managements tools, in: Dumova T., Fiordo R. (red.), Handbook of re-
search on social Interaction technologies and collaboration software: concepts and
trends, IGI Global, Hershey, New York 2009.

Rutkowski K., Systemy informatyczne w zarzqdzaniu tancuchem dostaw, in: Zawila-
Niedzwiecki J., Rostek K., Gasiorkiewicz A., Informatyka Gospodarcza, tom 2, Wy-
dawnictwo C.H. Beck, Warszawa 2010.

Siurdyban A., Meller C., Towards Intelligent Supply Chains: A Unified Framework

for Business Process Design, International Journal of Information Systems and Sup-

ply Chain Management, No 5/2013, IGI Global, IGI Global, Hershey, New York
2012.

Sobieska-Karpinska J., Hernes M., Determining consensus in distributed computer
deci-sion support system, in: Dziechciarz J. (red.), Ekonometria. Zastosowania metod
ilosciowych, nr 31, Wydawnictwo UE we Wroctawiu, Wroctaw 2011.

Sobieska-Karpinska J., Hernes M., Wykorzystanie metod consensusu w procesie za-
rzqdzania tancuchem dostaw, Konferencja KISIB, Katowice 2012. (w druku).

167



