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Abstract. Domain Modeling Methods (DMMs) are used to improve quality in 

the development of complex software systems such as product families. This pa-

per examines how the effectiveness of such methods in combination with appro-

priate case tools (CTs) can be evaluated with regard to (1) the complexity of a 

model to be created and (2) the reusability of the developed source code. We 

formalize an effectiveness coefficient and its compulation using structured data 

resources and quantitative metrics. The proposed approach is illustrated by ana-

lyzing and comparing the DMMs JODA (Joint integrated Object oriented Do-

main Analysis) and ODM (Organizational Domain Modeling) as well as the CTs 

Actifsource and Eclipse Modeling Framework.  
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1 Introduction: Problem Actuality and Research Aim 

The main goals of modern software engineering are to provide a quality of the devel-

oped product with regard to the robust realization of all requirements, cost effectiveness 

as well as the shortest possible time to market. One approach to achieving these goals 

is Model-Driven Software Development (MDSD) [1], which aims to generate execut-

able source code from a domain model (DM) to be created usin an appropriate DMM. 

This raises the question for a concrete software project: which of the available DMMS 

is most effective for a given project?  The assessment of an effectiveness of DMMs is 

widely discussed in the literature, where DM complexity and reusability of generated 

source code are key criteria. In [2], results of an empirical study on code reuse (CR) 

trends in open source software are presented, and a collection of reuse metrics to define 

the most important CR factors is proposed. [3] focuses on constructing a relationship 

between CR extent (CRE) and values of software complexity metrics in object-oriented 

programming. A more detailed analysis of these issues can be found in [4]. 

The aspect of model complexity and its estimation, for example, is dealt with in [5] 

analyzing all structural model components like objects, relations, types and number of 
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operations (methods). [6] presents simple metrics that allow, for a given DM, to esti-

mate the complexity of its interface, elements, and attributes, and suggests a combina-

tion of these three values to obtain a total complexity index. [7] proposes an advanced 

approach to assessing DM complexity in terms of both, functionality and dynamic as-

pects. But only a few studies address (e.g. [8]) the relationship between DM complexity 

and DMMs effectiveness, however, is rarely analyzed. We present an approach to an-

swering this question, which is essentially based on a special metric: “effectiveness 

coefficient ratio (ECR)” that can be used to assess the effectiveness of alternative 

DMMS and CTs in terms of DM complexity and code reusability. 

2 An Approach to Evaluation 

Within the last 10-15 years, a variety of DMMs have been developed, and one of their 

possible classification is presented in [4]. We examined two of these methods in more 

details: JODA and ODM. JODA (Joint Object oriented Domain Analysis) uses the ob-

ject-oriented approach to cover the domain analysis phase.  ODM (Organizational Do-

main Modeling) systematically supports the mapping of domain-specific artifacts into 

project assets that can be reused in future software development activities.  

Obviously, any DMM without a supporting CT is only of limited use in software 

development practice. There are many such CTs  with very different capabilities, and 

their comparative analyse is also shown in [4]. For the purpose of our research, such 

CTs as Actifsource and Eclipse Modeling Framework were chosen.   

One of the aspects to be considered here is the question of whether one can select a 

DMM, and a CT for a given DM in such a way that one obtains the most effective 

solution possible. For this purpose, we introduce  a collection of heuristics, denotations, 

and definitions which we have taken from the literature or gained from our own expe-

rience of DDD-oriented software development:  

 We denote a certain domain modeling method by μi, a certain case tool by γi. 

 We call a pair τij=(μi γi) a Domain Modeling Technique, if γi supports μi, and we 

assume that a τij ensures consistency of any Model Mτij created using it. 

 Furthermore, we assume that we can associate to each (consistent) Model Mτij a 

code framework Φ(Mτij) using an appropriate generator.  

 The Complexity Level DMC(Mτij) of a model and the Reusability Extent 

CRE(Φ(Mτij)) of a code framework is expressed by a positive value. The algorithm 

for calculating these values is presented in Section 3.2. 

Based here-on, we define the Effectiveness Coefficient E(Mτij) of using a technique τij 

for creating a model Mτij by the quotient  

 E(Mτij) = CRE(Φ(Mτij)) / DMC(Mτij) , (1) 

and we define an Effectiveness Coefficient Ratio ECR of two techniques τa and τb for a 

given domain model M with E(Mτa) > E(Mτb) as the quotient:  



 𝐸𝐶𝑅𝑀,𝜏𝑎,𝜏𝑏
=

∆(𝐸(𝑀τ𝑎), E(𝑀𝜏𝑏)) 

E(𝑀𝑡𝑏)
  (2) 

The computation of the reusability extent CRE(Φ)  utilizes the well-known software 

structural complexity metrics [3]: WMC (Weighted Methods per Class), RFC (Re-

ponses for a Class), DIT (Depth of Inheritance Tree), NOC (Number of Children), CBO 

(Coupling between Object).  In [4] the follows formula is constructed  

  CBONOCDITRFCWMCCRE *2000,0*3603,0*2801,0*0398,0*1198,0     (3) 

The calculation of the complexity level of a given model M supposes the calculation of 

complexity values for each class included in this M, the complexity values of all rela-

tionships between classes in M, and finally the overall  complexity  level value 

DMC(M). The appropriate expression for this purpose is the follows [7]: 

 DMC = KC ∗ (#Class) ∗ CC + KRC ∗ RC; KC = 0.7; KRC = 0.3  (4) 

where (#Class) is the number of DM classes, СС (ClassComplexity) is a value that 

determines quantitatively the overall structural and functional class’s complexity, RC 

as summarized value of relationships complexity, and the weight coefficients 0.7 and 

0.3 have been defined with the appropriate expert-oriented procedure with usage of 

Analytic Hierarchy Process [9]. 

3 Case Study: Experimental Results and Discussion 

The framework for evaluating the proposed approach has been elaborated in [7]. In this 

context two use case DMs were developed for the Universe of Discourse «Students 

Personal Data Processing in Education Management System» using the methods ODM 

and JODA, and the CASE-tools EMF and Actifsource respectively. In this publication 

we present the new experimental results to prove the proposed approach to assessment 

of effectiveness coefficient ratio ECR.  

We have defined 8 test cases with different numbers of domain objects (see Table 

1), and constructed the corresponding DMs using the both modeling technologies.   

Table 1 Test variants  

№ Domain Objects 

Test 1 11 

Test 2 10 

Test 3 19 

Test 4 15 

Test 5 12 

Test 6 19 

Test 7 27 

Test 8 34 



This led to the results presented in Table 2. They show that the applying the ODM/EMF 

technology to all test cases provided more effective than the JODA/Actifsource tech-

nology. 

Table 2. Experimental results for the test cases 

 MτODM,EMF MτJODA,Actifsource  

 DMC CRE E DMC CRE E ∆E ECR 

Test 1 82,52 20,52 0,25 107,53 9,08 0,08 0,17 1,89 

Test 2 64,04 15,34 0,24 87,09 7,22 0,08 0,16 1,81 

Test 3 30,91 11,78 0,38 30,46 4,87 0,16 0,22 1,38 

Test 4 56,51 12,26 0,22 91,05 7,84 0,09 0,13 1,51 

Test 5 120,79 16,83 0,14 162,50 7,64 0,05 0,09 1,91 

Test 6 627,08 47,60 0,08 727,00 31,14 0,04 0,04 0,70 

Test 7 1071,81 83,47 0,08 1191,96 54,54 0,05 0,03 0,66 

Test 8 1889,73 125,23 0,07 2058,40 78,94 0,04 0,03 0,52 

To discuss this result briefly, we point out once again that the reusability extent CRE 

of the source code depends more on the CASE-tool used to support a given DMM, 

while the complexity level DMC depends more on an expertise of the modeler. To an-

alyze the latter impact factor we considered the relation between the DMC parameter 

and the efficiency coefficient E (see Fig. 1) which proves that the effectiveness coeffi-

cient E decreases substantially with an increasing DM complexity.  

 

Fig. 1. The impact of complexity on the effectiveness coefficient E 



This fact indicates a sufficient validity of our proposed approach to determine the ef-

fectiveness of different domain modeling techniques when applied to given domain 

model. Moreover, the proposed evaluation approach ensures the selection of a domain 

modeling technique with a favorable values of ECR (in 0.5-1.9 times in our tests). 

Finally, we investigate the ratio of how the ECR is dependent on the number of 

domain objects (#DO) in the given DMs. Table 3 and it’s visualization in Fig. 2 show 

that this ratio decreases, if the number of domain objects increases.  

Table 3. The influence ECR/#DO ratio 

 ECR #DO ECR/#DO 

Test 1 1,89 11 0,17 

Test 2 1,81 10 0,18 

Test 3 1,38 19 0,07 

Test 4 1,51 15 0,10 

Test 5 1,91 12 0,16 

Test 6 0,70 19 0,04 

Test 7 0,66 27 0,02 

Test 8 0,52 34 0,02 

 

Fig. 2. Visualization of Table 3 

Finally, we note that the test data computation described above were performed using 

a special tool [7] developed with the license-free Java and MySQL software. 

4 Conclusions and Future Work 

We have identified as a key variability driver for a given MDSD-project the choice of 

the most effective combination of a domain modeling method and a supporting CASE 

tool.  In order to provide  this selection, we have developed and presented suitable met-

rics (Effectiveness Coefficient E and Effectiveness Coefficient Ratio ECR) that also 



consider the aspect of reusability of the generated source code. For two alternative do-

main modeling techniques: ODM/ JODA and EMF/Actifsource, we performed a series 

of tests that proved the proposed approach.  

What interests us in future is how we can generalize this approach so that it provides 

reliable results for all models created with a Domain Specific Modeling Languages 

(DSMLs) [10]. Therefore, the metrics would then have to reflect the properties of the 

metamodels underlying the DSMLs considered, instead of the concrete domain model 

properties. 
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