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Abstract

Supplychainsare complex systems with silos of information that is very difficult to integrate and analyze.
In order to effectively analyze these disparate systems, we propose theSugmplyf Chainintelligence(SCl).
This paper briefly describes challenges, issaes, trends related to supply chain intelligeritgaresents SCI
architecture and supply chainetdmodel for modellingf any supply chain network. The basis of the SCI
lifecycle and dimensional modelling are described. Finally, SCI analytical sohdsen on OLAP technologies
and Web portal thatnables companies to combine and consolidate information from their customer, partners,
and supplier in one location for analysiselping users make better informed business deciggresented
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Competing i n todayods
precipitates the need for successful integration and
collaboration strategies among supply chain partners.
Global environment is influenced by increased m

i

globalization and outsourcing, mergers, new ~ MAKE e
technologies, and-businessShorter timeto-market, + « +(ELVER (SOURCE)| (DELIVER/SOURCE)  (DELIVERSOURCE) (DELIVER)SOURCE) « » +
reduced product Iifecycle, buitb-order strate_gies, Sonpics «REVE;SELT.G‘WCS 4{REVERSE LOGISTICS | 4 REVERSE LOGISTICS —
pull systems, uncertainty, forces organizations to _suepler uppier OEM Customer | cistomer
adopt new ways of doing business. Supply Chain Tiers

I n t oda-yhaging fglolsak market
organizationseed to compete as supplyains, not
as single business entities [1]. Additionallgn However, despite the huge investment in SCM
organizationcan participate in many supply chains, software systems, theylid not provide desired
thus creating a complex supply network of Return onmvestment (ROI). The main reason is that
interconnected processes (see Rig.Supply Chain these systems mostly providaly transactiorbased
Management (SCM) was seen as a tool for gaining functionality. They lack sophisticated analytical
competitive advantage and offered a new way capabilities required to provide an integrated view of
rapidly plan, organize, manage, measure, and deliver the supply chain. This is where Business Intelligence
new products or services. (Bl) tools like data warehousing, ETL

Fig. 1. Supplynetwork



(Extraction, Transformation, and Loading), data
mining, and OLAP (OrlLine Analytical Processing)
can help adequately analyze the operational
effectiveness across the supply chain.

Supply Chain Intelligence (SCIl) is a new
initiative that provides the capability to reveal
opportunities to cut costs, stimulate revenue, and
increase customer satisfaction by utilizing
collaborative decision making [2]. SCI takes broader,
multidimensional view of supply chain in which,
using pattrns and rules, meaningful information
about the data can be discovered.

Many surveys conducted by the leading market
research firms show that Bl becomes one of the
Cl 06 s top priorities.
software will total about $6 billion by thené of
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Data security

Security is one of the main IT concerns, since
the information Bl provides is therganizatiod s
most valuable assets. Figeained authorization and
authentication, along with encryption are the
requirements.

Plenitude of data sources

Most of theorganizdions have huge volumes of
structured data housed in different data sources such
as mainframes and databases, and also unstructured
data sets. Providing the supply chain, integrating
data from such a variety of sources is prerequisite for
effective BI.

mar ket for Bl
Experts knowledgeable in both SCM and data

2005 [3]. Bl and business performance management warehousing/Bl are rare. Also, training is required

account for a full 30 percent of the technology
profile of a successful solution [4]. In next five years
we will see dramatic 40% increase in the number of
end users who use busingstelligence toolsand at
least 50% of the Fortune 500 will turn to outsourcing
contractors that have the neggneration technology
and necessary expertise [5].

Organizationsare now willing to invest heavily

in data warehousing software, servers and other

hardware becaesthey expect a rich paff. They
anticipate that data warehousing will make huge
numbers of employees more productive and
efficient, and result in better business decisions.
However, doing this in practice is very difficult and
confronted with many chahges such as:

Organizational and cultural differences
Cultural and organizational issues can be

for the business analyst and information workers in
order to yield most benefits from SCI systems.

Enduser access

The key to having a successf8CI system is
having an interface that is simple to operate, and
offer personalization, customization,-adc queries,
and collaboration through web portals.

2. Business intelligence and supply chains
2.1 Bl applications in Supply Chain

Business inteijence is a generic term that
means different things to different people. Business

intelligence refers to sets of tools and applications
that query OLAP data and provide reports and

attributed to the fact that supply chain processes areinformation to enterprise decision makeBd. tools

distributed among many internal and external
organizational groups that tend to operate
individually.

Metrics

Existing metrics do not capture how the overall

supply chain has performed because they are ®

primarily internally focused financial metrics [6].
The supply chain padigm requires a new metrics
The central place in metrics dtee Key Performance
Indicators (KPI).

Data quality

One of the surveys showed that 75% of the
organizations experienced financial pain from
defective data [3]. Poor data quality costs them
money in terms of lost productivity and faulty
business decisions

and applications allow the leveraging of the

organization's internal and external information

assets for making better business decisions.
Organizations can apply Bl in the following

supply chain areas:

Plan Analytics 8 balancing supply chain

resouces with requirements.

Source Analytic®d improving inbound supply

chain consolidation and optimization.

e Make Analyticsd providing insight into the
manufacturing process.

e Deliver Analytics 8 improving outbound
supply efficiency and effectiveness.

e Return Analyticsd managing the return of
goods effectively and efficiently.



2.2 SCI Architecture operational systems. Organization can also choose
the OLAP storage mode (Relational,
As the organization's information infrastructure Multidimensional, Hybrid) depending of the specific
expands across the Internet to encompass the entireneeds and priorities (retime access, querying
supply chain, so does BIl. The Internet expands the performance, storage, etc).
information sources of the data warehouse. It reaches When observing the supply chain, thing are very
beyond what is contained within the organization's complex. Different organizations have different SCI
internal systems, across the Internet, to include architecture, while some of them do not have any BI
partner supplier, and customer systems. system. However, they need to integrate disparate
The primary source systems for Bl are the data sowes and collaborate at the global le&CI
internal operational sgems, while SCI integrates web portals are the ideal fromnd because they
data from partner and supplier information systems. utilize Internet technologies, offer personalization
What truly differentiates SCI from Bl is the ability to and customization, usériendly, analytical tools,
collect and aggregate data across the value chain.and security mechanisms. Usually the biggest
Data is then analyzed and the results distributed to organizaton in the supply chain acts aSCI
all parties alog that chain, regardless of location. integrator. Bas# on our practical experience and the
In order to collaborate effectively, organizations available literature, we propos8Cl architecture
must coordinate their businesses. According to latest shown in Fig2.
surveys, they are willing to share data and invest in
collaboration. Some organizations have established a2.3 SCI web services
Bl Conpetency Centrd7]. Team members should
be crossfunctional, fulktime individuals who have  Web services have the potential to dramatically
the mission to identify and work with all S@lated improve collaboration between customers, suppliers,
initiatives within the enterprise. Building the SCI partners and employees byogiding a dynamic and
must begin with an understanding of the combined flexible way for individuals from different
information needs of all users who might access the companies to be active participants in the decision
system. making process. This collaboration goes far beyond
The basic elements of SCI solution are: simply sharing information through a Web browser.
operational data store (ODS), data warehouse (with Web services help maximize the buess value of Bl
data and metadata), data mart (data warehouse that by separating the presentation layer from the
focuses on an individual subject area within the application logic layer so that Bl can be embedded
organization),ETL tools, OLAP engine analytical into business processeSd web servicescan
tools (reporting, data mining, etcand web portals provide greater access to scattered catgodata,
Combination of these elements forms a variety of while giving users asingle sigrin to view
possible scenarios which depend of the concrete consolidated information through one portal
organizational and informational structure of a interface.
organization and aupply chain.
Central to the SCI is a data warehouse.
Generally, it can be centralized or distributed. It is 3. SCI model
important to make distinction between physical and
logical view. For example, data warehouse can be In order to achieve SCI objectives we need a
centralized logically, but distributed physilgal supply chaiawide business excellence model that
thanks to the distributed DBMS technology. The will provide consistent framework for establishing,
politics, the economics, and the technology greatly modelling, managing, measuring, and improving
favour a singt centralized data warehousé. [8 supply chain processes. SCI model is based on the
Data warehouse can be built using the-down global supplychain excellence which unifies the
or bottomup approach [P Many organizations have  business domain (modelling, people, existing supply
built multi-tier warehouses (data warehouse with chain and business process models, best practices,
several data marts) using the bottam approach and quality management models), and the functional
because of the lack of resources and the pressure todomain (information technology infrastructure,
deliver solutions quickly. Toglown approach is modern objecbriented develpment methods, and
better because it improves the consistency of patterns) [1D and methodology for supply chain
information and rduces the number of extracts from processntegration [1].



We have creed the SCOR Metamodel
(see Fig. 3), which enables creation of any supply
chain configuration and it is the basis for further
modelling. The Metamodel is normalized and
contains all SCOR elements such as processes,
metrics, best practices, inputs and outputs. It also
incorporates busineskgic through relationships,
cardinality, and constrains.

The Metamodel is extended with additional
entities to support supply network modelling. That
way, processes, metrics and best practices can be
related tothe specific node and tien the supply
network. SCOR defines processes at these levels
of details. With this Metamodel, lowéevel
processes also can be modelled thus providing more
detailed view of supply chain processe®sl metrics

3.2Dimensional modelling

For every supply chain, it is essential to make a

model of the business. Models provide visualization

(visualize final situation, show relationships between

fi 0 b eammegity managementfiocus on one
Fig. 2.Distributed SCI echitecture aspect at a time, reuse patterns/objects), and
communication §tandard symbols, go in details).

Authors suggest using UML (Unified Modeling

Language) notation and the set of diagrams for

Processes are important assets. They are amodelling requirements, processes, activitiagd
P ' y dynamicsof the supply ch

companvyss cor e compet e | a’n. Lhe resul'ltinﬁ artefacts
buSi P 3; M . d P & t&n'o€ uded adahit for mEt&datg rhodblli g?cubes,
usiness performance. Managing -and measuning g, .t ang dimensions report building,data mining

business processes is critical for SCI. X . .
Supply Chain Operations Reference (SCOR) mggg:s, web portal interface desigrand security

Dusiness process reengineering, benchmarking, and_ e Dusiness process dimensional moiela
P 9 9 9 specific discipline for modeling data that is an

E;Onigivsorkmaer?dsféerrgigt Mﬂlr;;%us?r s(;;un dmatrg?flz alternative to normalized modeling. A dimensional
’ P y model contains the same information as a normalized

Itr contains stfa:n%ar\i r(jkesclf”rpﬁ'ot?sn Orfi mar:ﬁlgr?m(tar?t model but packages the data in a symmetrical format
zt:r(]:g:jes,rjcesies 2tan?1larg amoetficspst(? rr?egsurg whose design goals are user understandability,
P ’ {)usiness intelligence query performance, and

p:gglej(szz pbe;;(t)nrlez;r;e, 2?%rmzﬁigenégggfﬁ;:etga esilience to changeFig. 4 shows the complete
P P : business intelligence lifecycle [13].

on five distinct management processes: plan, source, In the OLAP environment, the engine is

make, d(_ellver, return. Thanks t_o the standarqllzanon specificallydesigned to support dimensiomabdels.
and metcs system, partners in supply chain can Performance is achieved in largeart by pre

communicate more unambiguously, collaboratively reqating within and across dimensions
measure, manage, and control their processes, andaggAgdimegnsional model is made up of. a central
establish benchmarking for performance comparison fact table (or tables) and its associated dimensions
and uncover best business practices for gaining
competitive advange.

3.1Process pproach



