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Abstract: The enterprise-wide management of master data is a prerequisite for companies to meet strategic business 
requirements such as compliance to regulatory requirements, integrated customer management, and global business 
process integration. Among others, this demands systematic design of the enterprise master data architecture. The 
current state-of-the-art, however, does not provide sufficient guidance for practitioners as it does not specify 
concrete design decisions they have to make and to the design options of which they can choose with regard to the 
master data architecture. This paper aims at contributing to this gap. It reports on the findings of three case studies 
and uses morphological analysis to structure design decisions and options for the management of an enterprise 
master data architecture. 
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INTRODUCTION 
 

Motivation 
The management of master data on an enterprise-wide level has received increasing attention in the 
practitioners’ community, lately [6, p. 2, 33, p. 63]. One of the reasons for this is the important role 
master data plays in many companies in meeting strategic business requirements, as the following 
examples show: 
 
 Companies from the process industry have to meet the provisions of REACH, which is an EU 

guideline regulating registration, evaluation, authorization, and restriction of chemical substances. 
Companies affected by REACH need to gather data and give evidence of the properties of their 
chemical substances across the entire supply chain [8]. 

 With fierce competition in a highly saturated market, insurance companies need to be able to view 
their customers from a 360° perspective, i.e. all customer master data, contract data, and 
performance data must be available in a consistent, up-to-date, and complete form across the 
company [24, p. 330]. This requirement is enforced by regulations and promulgated under the 
Insurance Mediation Directive as well as the Markets in Financial Instruments Directive (MiFID) 
[12]. 

 In order to be able to conduct a comprehensive spend analysis in multi-divisional companies, the 
central procurement department has to have access to consistent supplier master data and product 



 

group codes. Also, ownerships structures of suppliers and their affiliates must be transparent so that 
purchasing volumes of all subsidiaries can be taken into account in an evaluation [10]. 

 
Master data represents the business objects which are agreed on and shared across the enterprise [6, p. 35] 
whereas the management of master data is referred to as an application-independent process which 
describes, owns and manages those “core business data entities” [33, pp. 65-66]. It ensures quality of 
master data through a set of guidelines for their management [6, p. 5]. With regard to this purpose, master 
data management (MDM) comprises several design decisions. Among them are the identification of roles 
and the assignment of responsibilities in the management and use of data – often referred to as Data 
Governance [cp. 37] – and the design of an enterprise master data architecture. Being part of the 
enterprise architecture, the latter describes the company’s key business objects and the relationships 
between them on a conceptual level as well as the application architecture comprising the entirety of a 
company’s applications that create, store and update instances of the business object types defined in the 
conceptual data model. Knowledge of the essential issues a company has to deal with when designing an 
enterprise master data architecture as well as the corresponding design alternatives is a prerequisite for 
actively managing and improving the quality of master data. Only with this knowledge companies are 
able to initiate well-directed activities for master data quality management that best fit their requirements. 
 
A large body of knowledge exists which deals with various aspects of enterprise architecture 
management. Many widely accepted frameworks such as The Open Group Architecture Framework 
(TOGAF) also cover data architectures and their constituents. Due to their overall scope, however, they 
fall short of providing details regarding design decisions and design options with regard to enterprise 
master data architectures. On the other hand, one can find a number of reports from business analysts, 
consultants, and software vendors with recommendations for MDM in general [cp. 38, 39], master data 
architectures in particular [36] and deployment scenarios for individual solutions [11]. But they focus on 
specific aspects (e.g. data distribution) of and perspectives (e.g. certain industries or master data domains) 
on enterprise master data architectures. 
 

Research Question and Approach 
The strategic importance of master data requires design decisions regarding enterprise-wide master data 
architectures to be based on solid ground. Against this background, the research question in this paper is: 
What are design decisions companies have to make in the design of enterprise master data architectures 
and which design options exist? 
 
The paper uses three cases studies to investigate the research question. Case study research can pursue 
two different goals: firstly, case studies can examine, describe and explain phenomena in a given 
(business) context in an explorative manner, secondly, case studies allow to test and develop new theories 
[7, p. 533, 31, pp. 11-12]. As our study aims at the former, our case studies can be defined as explorative 
[cp. 41] describing and investigating a complex area of research and trying to identify and explain 
interdependencies or cause effect relations [41, p. 15]. 
 
The study design is characterized by multi-case studies as the cases of DB Netz, SBB Cargo and Deutsche 
Telekom are examined with regard to the same topic [41, pp. 38ff.]. This leads to increased 
generalizability of findings compared to single case studies [2, p. 58]. Data collection in the cases follows 
the principles of case study research in the domain of business engineering as proposed by Senger and 
Österle [cp. 32]. The cases are described in the third section in a brief manner due to space limitations. A 
more detailed presentation of the cases is available in the referenced literature. Data analysis is carried out 
case-by-case in a first step, followed by a morphological analysis [cp. 26] in a second step. The paper 
concludes with a result summary and an outlook to future research questions. 
 



 

RELATED WORK 
 

Master Data Management 
Data can be divided into master data, transaction data, and inventory data. Master data refers to the 
characteristics of core business objects within an organization [38, p. 2]. Typical master data classes are 
material and product master data, supplier and customer master data, and master data regarding 
employees and assets [5, pp. 176-177, 17, pp. 5-6]. Transaction data describe business transactions and 
represents input and output of business processes. It is constantly created in the course of business 
activities, references master data and indicates changes to inventory data [6, 35]. Examples comprise 
purchase orders, invoices and shipping notes. Inventory data refers to stock and account levels, e.g. to 
bank account balances or reserved stock of finished goods [21, p. 107]. Table 1 compares the different 
types of data with regard to: 
 
 the dependence of data from a certain point in time(time reference),  
 the frequency data is updated or changed during a certain period of time (change frequency),  
 the growth in volume of data over time (volume volatility), and  
 the degree to which data needs to reference other data types (existential independence). 

 
The comparison is based on analysis of the definitions found in the referenced literature. 
 

 
Time reference Change frequency Volume volatility 

Existential 
independence 

Master Data Low Low Low High 

Transaction Data High Low High Low 

Inventory Data High High Low Low 

Table 1. Types of Data (based on [6, pp. 35f., 21, p. 107]) 
 
MDM is an application-independent process for the description, ownership and management of core 
business data objects [5, p. 171, 33, pp. 65-66]. In this sense, the term MDM does not primarily refer to a 
certain class of information systems. Instead, it comprises design activities on a strategic, an 
organizational and on a information systems level [20, p. 15]. While data management has been 
investigated for a long time, MDM has not been well established in the past. Only recently, companies 
and research have been working on management concepts that consider specific characteristics of master 
data (see Table 1) [9, pp. 17f., 33, p. 64]. 
 

Enterprise Master Data Architecture 
According to ANSI/IEEE Standard 1471-2000, an architecture is defined as the “fundamental 
organization of a system, embodied in its components, their relationships to each other and the 
environment, and the principles governing its design and evolution” [13]. The information architecture as 
information system sub-architecture is often referred to as consisting of two parts [22, p. 198, 23, p. 39]: a 
conceptual master data model describing a company’s key business objects as well as the relationships 
between them on a conceptual level (e. g. in a data object model) [5, p. 63] and an application architecture 
comprising the entirety of a company’s applications that create, store, and update instances of the entity 
types defined in the conceptual master data model. The enterprise master data architecture is an 
information architecture whose scope is restricted to a specific data type (master data). It comprises both 
static and dynamic aspects of MDM focusing on cross-application consistency of master data definitions 
and distribution. As illustrated in Figure 1 this includes the exchange of data elements between different 
applications represented as data flows [40, p. 2].  



 

 

 
 
Figure 1. Components of Enterprise Master Data Architecture 
 

Architecture Frameworks 
For comparison of existing approaches for designing architectures we have taken into consideration 
approaches that fulfill the following requirements: 
 
 They are widely disseminated among both researchers and practitioners (i.e. approaches for which 

a high number and availability of publications exist). 
 They include a methodical component (e.g. procedure model, techniques). 
 They address the design of information or data architectures, yet are not necessarily limited to this. 

 
Included in the evaluation are the Zachman Framework [cp. 42], The Open Group Architecture 
Framework (TOGAF) [cp. 18], Enterprise Architecture Planning (EAP) [cp. 34, cp. 35], the Federal 
Enterprise Architecture Framework (FEAF) [cp. 4], and the Enterprise Architecture Cube (EAC) by 
BERNARD [cp. 3]. In addition, we incorporated the Guide to the Data Management Body of Knowledge in 
which the Data Management Association (DAMA) addresses challenges related to (master) data and 
information architectures in the context of data and data quality management [cp. 5]. Comparison of the 
frameworks is based on the evaluation of the referenced publications. Several approaches were left out 
here, because they either do not address the area of information or data architectures (e.g. the approach by 
LANKHORST [cp. 14]), are very similar to other approaches (e.g. the Treasury Enterprise Architecture 
Framework (TEAF) which is based on the Zachman Framework) or represent a modeling notation only 
(e.g. The Open Group’s ArchiMate modeling language [cp. 15, 19] that complements TOGAF.  
 
The different architecture frameworks were evaluated based on criteria that had been derived either from 
the conceptual background of our research (see section Background) or from the actual challenges 
companies are currently facing (see section Case Studies). The criteria include: 
 
 Focusing on the enterprise master data architecture. An organization’s architecture cannot be 

analyzed in its full breadth (i.e. including all of an organization’s specific architectures) and with 
sufficient depth (i. e. to a high degree of detail for each specific architecture) at the same time [1, p. 
39]. Consequently, it is advisable to restrict analysis and design efforts to a certain specific sub-
architecture in order to be able to provide detailed recommendations. 

 Addressing all components of an enterprise master data architecture. Each approach or framework 
should take into consideration all components of an enterprise master data architecture as depicted 
in Figure 1, i.e. they should go beyond mere data storing issues (application systems) and 
encompass data distribution between applications (data flows) as well as the business perspective 
on data objects (unambiguous understanding of business objects). 

 Referring specifically to master data and its characteristics (see Table 1). 

Enterprise Master Data 
Architecture

Conceptual Master 
Data Model

Application Architecture 
for Master Data

Application Systems Data Flows



 

 Describing design decisions in detail. In order to allow for application in practice, it is not 
sufficient to just list models or architecture components and their relationships. Rather the approach 
needs to show which decisions a company needs to take to ensure a sustainable development of the 
enterprise master data architecture. 

 Providing concrete guidelines and design options for each design decision.  
 
The feature based comparison in Table 2 is based on the evaluation of publications (e.g. conference 
papers, literature, magazine articles) on single approaches. 
 

 Zachman TOGAF EAP FEAF EAC DAMA 

Enterprise master data architecture 
focus     

Coverage of all enterprise master 
data architecture components        

Reference to master data 
 

Design decisions 
 

Design options 
 

Legend  does fulfill criteria 
completely 

does fulfill criteria 
partly 

does not fulfill 
criteria at all 

Table 2. Evaluation of Architecture Frameworks 
 
One result that can be derived from Table 2 is that all approaches address the different sub-architectures 
that compose an enterprise master data architecture as defined in the background section (Criterion 2). 
However, only the DAMA approach has a clear focus on the design of the enterprise master data 
architecture (Criterion 1). This basically results from the fact that the DAMA framework concentrates on 
the (quality) management of data exclusively, while the other frameworks and models analyzed all 
present holistic approaches for designing and managing corporate architectures as a whole. Consequently, 
the DAMA framework is the only approach that specifically accounts for characteristics of different data 
types, including master data (Criterion 3). If we reconsider the statement that an organization’s 
architecture cannot be analyzed in full breadth (i.e. including all of an organization’s specific 
architectures) and with sufficient depth (i.e. to a high degree of detail for each specific architecture) at the 
same time, it becomes quite obvious that the demand for concrete guidelines and design options can only 
be met to a small extent (Criterion 5). While all approaches present – in one way or another – a process 
for designing the architecture, it is only EAP (with its implementation methodology) and TOGAF (with 
its Architecture Development Method) that come with a detailed procedure model allowing to design the 
different views of the corporate architecture systematically. Among those, EAP is the only approach 
offering a high degree of detail in order to provide users with practicable techniques for analysis and 
design including concrete design options. 
 

CASE STUDIES 
 

Case Study Selection and Approach 
As already mentioned in the introduction, the paper relies on three case studies that are used to identify 
design decisions and design options for the enterprise master data architecture as the occur in business 
contexts. The similarity of all case studies consists in the challenges they are facing with managing their 
master data and that are related to architectural aspects. They slightly defer with regard to the dominant 



 

business requirement as well as to the scope of the MDM initiatives. The three case studies are 
characterized in Table 3. 
 

 DB Netz SBB Cargo Deutsche Telekom 

SIC code 40 (Railroad Transportation) 47 (Transportation Service) 48 (Communications) 

Markets served Central Europe Central Europe International 

Business requirements Compliance reporting, 
process harmonization 

Cash-flow reporting Merger of two business 
units 

Organizational scope Enterprise-wide Enterprise-wide Business unit 

Master data classes Infrastructure master data All All 

Complete case study --- [29] [30] 

Table 3. Categorization of Three Case Studies 
 

Case A: DB Netz 
The first case refers to Deutsche Bahn AG, a state-owned German railway operator, more precisely its 
subsidiary DB Netz. DB Netz is responsible for maintaining and operating Germany’s railway network 
infrastructure, i.e. tracks, stations, tunnels and bridges. DB Netz is faced with two major challenges. 
Firstly, the company’s yearly subsidization by the German Federal Railway Authority is directly related 
to the quality of infrastructure data, i.e. on the ability of the company to provide accurate, consistent and 
timely information on the number and maintenance status of the national infrastructure assets. For the 
inventory of all infrastructure assets that is reported once a year data from several applications needs to be 
consolidated in a single infrastructure register. This consolidation process, however, considerably lacks 
transparency on where certain data is stored and requires substantial manual effort leading to a loss of 
quality of the resulting register. 
 
The second challenge is of operational nature. Most of the business processes go beyond the boundaries 
of single business units and require involvement of virtually all business functions such as construction 
planning, timetable planning, railway network operation, maintenance, or energy provision. One example 
for such a cross-functional business process is the rebuilding of a station track, which consists of seven 
sub-processes: basic evaluation, preplanning, design planning, implementation planning, implementation, 
commissioning, and documentation. Due to its cross-functional character the business process is 
characterized by many media breaks, missing and inconsistent data, a low level of process constancy, and 
long process lead times. In order to improve the situation, DB Netz has decided to develop an enterprise-
wide infrastructure master data architecture. In the process of analyzing the initial situation and designing 
a to-be architecture, the following problems have occurred: 
 
 What is a common definition of the business object “station track”? (master data object definition) 
 Which of the business object’s attributes must be used in a standardized way across different 

processes, and which need not? (master data validity, master data object definition) 
 Which of the business object’s attributes are currently stored, altered, and distributed in which 

application systems? (metadata management) 
 How do data flows between application systems look like? (master data application topology and 

distribution) 
 Who is responsible for which data? (master data ownership) 
 What data is created, used, changed in which activity of the business process? (master data 

lifecycle, master data operations) 
 Should data describing station tracks be stored in a central system or in several, distributed 

systems? (master data application topology)  



 

 

Case B: SBB Cargo 
SBB Cargo AG is market-leading provider for rail freight services in Switzerland. The market 
deregulation in 2001 caused a rapid business development, relocating the focus on cross-border transport, 
most notably the Alps crossing freight transport connecting the North Sea with Italy. The resulting 
internal re-organization, adjustment of business processes and introduction of new services virtually 
neglected the management of master data leading to master data redundancy, differently used object 
definitions, a lack of ownership of master data objects and the disruption of business processes. One of 
the most critical aspects was the existence of peer-to-peer data flows between an ever increasing number 
of (proprietary) applications that created, stored and updated master data objects redundantly. 
Consequently, distribution of master data on different applications was not transparent anymore. 
Furthermore, operational and financial data were held independently leading to a situation in which 
planning and reporting of the services provided were based on completely separate master data basis. 
 
With the long-term goal of establishing an integrated, service-based master data architecture as part of the 
enterprise-wide MDM initiative, SBB Cargo defined several fields of action: 
 
 Determine common uniform definitions and structures for the company’s master data objects 

(master data object definition, conceptual master data model) as well as unique identifiers for each 
master data class for unambiguous identification (master data validity).  

 Establish a central organizational unit responsible for carrying out changes on master data objects 
(master data operations, master data ownership). 

 Determine the “leading system” for each master data class and optimize architecture of applications 
administrating master data (master data application topology). 

 Create a Master Data Map depicting assignment of master data objects to applications and the data 
flows between them (master data application topology and distribution). 

 Design and implement tool-supported MDM processes (master data lifecycle, master data 
operations). 

 

Case C: Deutsche Telekom 
The third case refers to one of the leading European companies in telecommunications. Due to a merger 
of two formerly separate business units that managed their master data independently, the company faced 
the challenge of consolidating the partly redundant data on customers and infrastructure in order to allow 
for integrated product and service bundle offerings. With the absence of a systematic approach for 
preventative MDM, Deutsche Telekom was confronted with a lack of transparency on: 
 
 Origin and distribution of master data objects on its current application architecture (master data 

application topology and distribution) 
 Semantics of master data objects leading to ambiguous understandings and inconsistent usage 

(master data definitions, metadata management) 
 Business requirements on enterprise-wide data quality of certain master data objects (master data 

validity) 
 
For resolving the identified problems the company pursues an approach that closely interlinks data quality 
measurement activities (rather short-term) with techniques for the design of the enterprise master data 
architecture (rather long-term). The latter is based on a uniform data architecture that results from an 
integrated data modeling approach on all four layers of the enterprise architecture (see Table 4). Within 
this approach, the logical architecture layer plays a pivotal role for harmonizing different understandings 
of the company’s master data objects between business and information technology (IT) departments (in 
the Business Object Model). Moreover it interlinks the master data architecture with the application 



 

architecture by assigning master data objects to applications (in the Data Map) and functional domains (in 
the Group Domain Model). Deutsche Telekom uses the Data Map to define leading systems for each 
master data class with the goal of centralizing the formerly distributed storage of master data objects. 
 

Architecture Layer Architecture Model Data Model Type 
Exemplary 
Data Model 

Business Process 
Architecture 

Business process model Business object glossary 
(master data definition) 

Data Model resulting from 
“Processes and Data” project 

Logical Architecture Group Domain Model 
and Data Map 

Semantic data model 
(conceptual master data 
model) 

Business Object Model 

Application / System 
Architecture 

Application Landscape 
(master data application 
topology and 
distribution) 

Logical data model of a 
single application 

Data model of the CRM 
application 

Infrastructure 
Architecture 

(not applicable) Physical data model Database model of the 
application 

Table 4. Interrelation Between Enterprise and Data Architecture at Deutsche Telekom 
 

DESIGN DECISIONS AND OPTIONS 
The case studies reveal the complexity of designing and developing an enterprise master data architecture. 
The individuals in charge had to focus on the master data perspective of architecture management and at 
the same time take into account the interdependencies of the latter to other architectural perspectives such 
as the business architecture. Therefore, the data collected in the three cases was analyzed applying the 
concept of morphological analysis. 
 
Morphological analysis allows to fully capture and structure complex problems and identify alternatives 
for a solution [26, pp. 3-4]. RITCHEY describes it as a “general method for non-quantified modeling”. The 
method allows to comprehensively illustrate the solution space of a multi-dimensional problem and to 
reduce complexity by limiting the number of design options for a solution [27, pp. 795-796]. The central 
element of a morphological analysis is the morphological field, which consists of several dimensions or 
variables. For each dimension or variable possible manifestations are entered in the respective line, which 
generates a matrix in the end. Alternatives for solution are produced by combining selected 
manifestations of different dimensions or variables (so-called configuration of the morphological field) 
[27, p. 794]. The morphological field is a helpful instrument to have complex issues discussed and 
structured by experts (e. g. during case study data collection) but also for outlining future development 
scenarios. 
 
Table 5 shows a morphological field for the design of an enterprise master data architecture with each 
dimension standing for a necessary design decision and the according manifestations representing design 
options. Both the dimensions – i.e. design decisions – and the related design options emerged from the 
cases analysis. The open questions which were discussed in the three cases as well as potential answers to 
them were compared and conceptualized. The results were then reflected – as a form of triangulation – 
against selected other sources of knowledge, e.g. books and reports in the practitioners’ domain. An 
example which illustrates the approach is the identification of “master data ownership” as a variable. In 
case A the question regarding “responsibility” for data was raised, similar to case B where the need for 
the assignment of responsibilities for master data was identified with regard to the lifecycle of master 
data. In case C the point was discussed in the context of organizational validity of the data. In the cross-
case analysis these findings were conceptualized as “master data ownership”. The concept was confirmed 



 

after reflection against results of current research on the topic [37, p. 6]. 
 
The morphological field has to be instantiated per master data class. In order to clarify the interrelation 
between the morphological field and the aforementioned use cases, we additionally included a column 
referencing the cases in which each design decision was considered relevant. The companies analyzed in 
the case study showed an “arbitrary” understanding of decisions which they had to make. However, they 
missed a consistent and complete conceptualization of the latter. Moreover, the morphological analysis 
shows that design decisions do not only relate to the enterprise master data architecture components, but 
do also affect related business architecture elements (depicted in italics). 
 

Design Decision  Case Coverage Design Options  

Master Data 
Ownership  

A, B and C Defined enterprise-wide  Defined locally 

Master Data Validity  A, B and C Enterprise-wide Specific business unit 
Single business 
process 

Master 
Data 
Lifecycle 

Creation 

A and B 

Centrally 
standardized 

Hybrid Local design 

Update 
Centrally 
standardized 

Hybrid Local design 

Deactivation 
Centrally 
standardized 

Hybrid Local design 

Master Data 
Operations 

A and B 
Centralized execution (e.g. by a 
central organizational unit) 

Local execution (e. g. by owner) 

Conceptual Master 
Data Model 

B and C 
Enterprise-
wide, 
unambiguous 

Per business 
unit 

Per project Not defined 

Master Data Object 
Definition  

A, B, and C 
Enterprise-
wide, 
unambiguous 

Per business 
unit 

Per project Not defined 

Metadata Management A and C 
Owned and defined enterprise-
wide 

Not actively managed 

Master Data 
Application Topology  

A, B and C Central system  
Leading 
system  

Consolidation 
Hub 

Repository 

Master Data 
Distribution 

A, B, and C Push Pull 

Master Data 
Processing 

B and C Batch Real-time 

Table 5. Morphological Field with Design Decisions and Options 
 
In all cases, a major concern was the definition of ownership for business objects. In the investigated 
cases, the unanimous conviction was that a business function has took over ownership because only 
business has the expertise to define the organizational validity of business objects and define and execute 



 

the business process which manipulates and uses master data objects. Typically, data governance 
identifies appropriate roles for ownership and also assigns responsibilities accordingly [37, p. 6]. 
 
Master data lifecycle management determines the activities within business processes which create, 
update/change, and deactivate master data elements as well as the corresponding responsibilities for each 
of the tasks. Here, the case studies reveal a common tendency of increasingly centralizing lifecycle 
management tasks, as in the case of customer and infrastructure data at SBB Cargo. However, currently 
processes for different master data lifecycle activities are either designed (and implemented) locally (as in 
the case of SBB Cargo) or centrally for a small number of master data objects only (as in the case of DB 
Netz). While the investigated companies put considerable effort on defining responsibilities for creating 
and updating master data objects, they most often omit the assignment of roles for the deactivation or 
deletion of outdated master data objects leading to increased redundancy and reduced master data quality. 
We therefore explicitly state this design decision within the morphological field. 
 
Looking at the dimensions related to master data modeling (rows 5-7), it becomes evident that all aspects 
(master data object definitions, a conceptual master data model and metadata management) should 
preferably be designed on an enterprise-wide level in order to guarantee unambiguous understanding and 
uniform utilization of master data objects. All investigated companies are currently conducting initiatives 
to consolidate and harmonize project and business unit specific master data definitions as a prerequisite 
for consistent MDM. For the time being, master data objects have only been defined for a certain business 
unit (Deutsche Telekom), a certain project (SBB Cargo) or not at all (DB Netz). Moreover, as the case 
study of Deutsche Telekom shows, an integrated approach that interconnects different layers of the data 
architecture (e. g. the glossary containing common master data object definitions with the conceptual data 
model) should foster transfer of the master data harmonization reached on a conceptual level to the 
application layer and at the same time contribute to the alignment between requirements of the business 
and implementation by IT.  
 
With regard to the distribution of master data to different applications as part of the application 
architecture, the cases indicated a distinction between a central and a distributed storage, with the former 
basically being better suited to ensure consistency of master data across different applications [28, p. 
158]. In the case of central solutions master data can be stored either in a central system, i. e. an 
application set up only to keep and store master data or global attributes, or in a leading system. A leading 
system denotes an existing application (e. g. a CRM system) that is selected to “lead” in the management 
of such data [16, p. 3]. In both variants data are usually replicated into local systems, producing controlled 
redundancy. 
 
If a central solution is not possible, either because of organizational or because of technological reasons, 
distributed keeping and storing of master data often represents a compromise. Distributed solutions can be 
distinguished by the fact whether there is a central instance for synchronizing locally held master data. 
The central instance is a consolidation hub that first extracts the globally used attributes from the local 
applications where they were initially created before it harmonizes these attributes [6, pp. 235ff., 25, p. 3]. 
In doing so, controlled data redundancy is deliberately created without any negative effects on data 
consistency. In a registry-style architecture in turn, only a master data index consisting of a minimal set of 
identifying attributes is held in a directory [17, pp. 166-168]. The registry references master data kept and 
stored in distributed applications. Usually, only the inquiry is directed to the registry, while the actual data 
exchange happens directly between the inquiring system and the application storing the data. Ideally, an 
architecture design pattern like that should do without data redundancy, as the existence of master data 
object attributes in other applications is checked in the registry before new attributes are to be created. 
 
Finally, regarding the application architecture decisions have to be taken on how data flows between the 
application systems are triggered and processed. This firstly concerns the question whether the 



 

implementation is based on a push or a pull principle, specifying whether an exchange of data is triggered 
by the sending (push) or by the receiving (pull) system, and secondly, whether changes on master data 
objects are propagated directly (real-time) to all relevant systems. This last design decision is strongly 
dependent on the application architecture decision as for instance real-time master data processing cannot 
be achieved in hub- or registry-style architectures. 
 

CONCLUSION AND OUTLOOK 
Due to the ever-increasing importance of master data for companies to respond to strategic business 
requirements, the management of master data has become more and more vital in the past. For being able 
to live up to this strategic importance of master data the intention of the paper was to identify and 
describe major decisions companies have to make in the design of enterprise master data architectures and 
show corresponding design options. 
 
The paper contributes to the advancement of the scientific body of knowledge because it investigates an 
area in which only little previous research is available. Apart from that, it also contributes to the 
practitioners’ community because it allows companies, such as those presented in the case studies of this 
paper, to systematically develop and advance their enterprise master data architecture as a fundamental 
basis for MDM. 
 
The paper consequently presents a number of relevant design decisions and design options organized in a 
morphological field. They were derived from three case studies of companies being faced with similar 
challenges regarding the management of their master data. The paper describes each design decision in 
more detail and also discusses possible interdependencies between the design decisions. 
 
Validity and generalizability of our research is restricted due to the relatively low number of cases 
investigated. This shortcoming should be compensated by extending the sample in the future. Findings 
described in this paper, however, will be helpful for a wider empirical study of decisions and options for 
enterprise master data architecture design. Moreover, future research should focus on identifying 
predefined architecture patterns (i. e. configurations of the morphological field) depending on enterprise 
contingencies. These architecture patterns could then be evaluated based on cost and quality related 
criteria. The patterns could also form the foundation for practitioner guidelines when to chose which 
design option. 
 
Another focus of future research addresses the question to which extent design decisions and design 
options depend on the specific usage scenario of enterprise master data, e.g. the reference, operational, 
and analytical scenario as proposed by Loshin [17, pp. 160-165]. And apart from that, an interesting 
direction of future research would be a longitudinal approach to investigate on the effects of enterprise 
master data architecture design on the quality of master data. 
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