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Abstract - This paper presents an application and usage of Soft Domain Driven Design Frameworkfor  information systems 
development process. The framework use SSM as a guiding methodology within which we have embedded a sequence of 
design tasks based on the UML leading to the implementation of a software system using the Naked Objects 
framework..This framework have beenused in action research projects that have involved the investigation and modelling of 
business processes using object-oriented domain models and the implementation of software systems based on those domain 
models. Within this framework, Soft Systems Methodology (SSM) is used as a guiding methodology to explore the problem 
situation and to develop the domain model using UML for the given business domain. The frameworkis proposed and 
evaluated through differentpractical case studies and through teaching, to show different practices and evaluation of the 
framework in different business domains. We argue that there are advantages from combining and using techniques from 
different methodologies in this way for Information Systems Development. The framework is overviewed and justified as a 
multi methodology based on Mingersmulti methodology ideas. The framework is evaluated through different real case 
studies and “The students association will be presented here: SAS”. The application and evaluation of the framework 
through development and teaching is presented and the results show that this combination is attractive for ISD. 
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I. INTRODUCTION 
 
To support the business domain, good information 
systems software used to support the organization 
work by handling the internal business process and 
control all aspects affecting the execution of the 
process. The business domain for any organization 
accommodates the organization business process that 
must be well defined and modelled for the 
implementation.  
 
The business process must be supported with good 
business process modeling (domain modeling) and 
implementation techniques that can analyze, model, 
and implement the business process in a professional 
way to achieve the organizational goals [18]. The 
failure of software support systems has been well 
documented over the years, and many of these failures 
have been attributed to poor business process 
modelling [1]. One of the main reasons for 
information systems failure is a tendency to 
concentrate on the technical aspects of design rather 
than understanding the business needs [2]. There is a 
need for a systematic approach for capturing the 
information required by business processes [1]. This 
suggests a need to bridge the gap between business 
process modelling, information systems modelling, 
and implementation. The bridging framework may be 
will enhance the development of proper information 
systems and the IS development process. The  
proposed and evaluated framework is called SDDD 
(Soft Domain-Driven Design) and it aims to 
investigate, analyze and model a business domain so  
 

 
that we can implement it as a software  system 
[4],[5],[21]-[25]. SDDD is a multimethodology 
systemic framework consisting of four phases with 
guiding procedures to steer the developer between the 
various compromises that need to be made throughout 
the development process. The paper will be presented 
as follows: 
 
Section II reviews related work. Section III briefed the 
research methodology used. Section IV is introduced 
the framework as a multimethodology approach. 
Section V is a brief description of a practical case 
study “Student Association System:SAS” in which the 
method has been applied. Section VI presents a 
reflection on the framework and the learning process 
of applying it. Section VII is conclusion and future 
works.  
 
II. RELATED WORKS 

 
A. Domain Driven Modelling (DDM) 
The business domain for any organization 
accommodates the organization business process that 
must be well defined and modelled for the 
implementation. Business domain comprises 
thebusiness process that can be defined as ‘the 
transformation of something from one state to another 
state through partially coordinated agents, with the 
purpose of achievingcertain goals that are derived 
from the responsibility of the process owner’ [16]. 
There are many definitions of “business process”, and 
the most of these definitions are based on the idea of a 
business process as a deterministic system that 
receives inputs and transforms into outputs following 
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a series of activities. For example [17] defines 
business processes as “‘‘structured sets of activities 
designed to produce a specified output for a particular 
customer or market’’. Business processes are similar 
in different business domains running the same 
industry of business. To support the business domain, 
good information systems software is used to support 
the organization work by handling the internal 
business process and controlling all aspects affecting 
the execution of the process. The business process 
must be supported with good business process 
modeling (domain modeling) and implementation 
techniques that can analyze, model,and implement the 
business process in a professional way to achieve the 
organizational goals [18]. 
 
B. Domain-Driven Design 
Domain-Driven Design can be used to model the 
business process as a business domain model [6]. A 
Ubiquitous Language (UL) is generated first as a 
communication tool between different stakeholders 
and the domain model will be generated and 
implemented based on UL. UML diagrams are 
sufficient tools for requirement modelling to support 
business process modelling in an object-oriented 
domain model [19]. When it comes to implementing 
the system we have made use of the DDD 
implementation pattern (i.e. Naked Objects or True 
View) to reflect the system interface directly from the 
domain model. Naked Objects [20] and TrueView 
Domain Modeler are used for exploring Business 
Domains and creating rapid prototypes using Domain 
Driven Design. It helps you to work with your 
Domain Experts to understand business entities, 
relationships and the business' ubiquitous language 
and to write classes using.NET and the Naked Objects 
or TrueView framework. 
 
C. Soft Domain Driven Design 
Soft Domain Driven Design [21] is an approach that 
seeks to model the system processes as a domain 
model and develop a software support system based 
on it. In DDD Ubiquitous Language was used to 
create the domain model by the developers and 
domain experts [6] and to facilitate the 
communication between different stakeholders. UML, 
as a part of SDDD, defines a number of diagrams that 
can be used to model the business process [7] but 
lacks the ability to explore the soft issues related to the 
problematic situation, which can be handled using 
Soft System Methodology. SSM is an established 
means of problem solving that focuses on the 
development of idealized models of relevant systems 
that can then be compared with real world 
counterparts [8]-[10]. SSM is used in SDDD to model 
the business domain using rich pictures, root 
definition, and conceptual model. In our previous 
work [21], we have adapted the idea of a Ubiquitous 
Language into a “Soft Language” which incorporates 
certain artifacts of a SSM analysis into the model. The 

first step of the SDDD approach is to develop a ‘Soft 
Language’ as result of the application of Soft System 
Methodology. This language is an a compliment of the 
Ubiquitous Language described in Domain-Driven 
Design [6] which consists of different concepts, 
diagrams, and documents to facilitate the 
communications between the developers and domain 
experts. Some researchers have explored the 
relationship between SSM and object oriented 
analysis and design techniques in general [11] but less 
has been written about the application of these 
techniques in the context of the UML. An object-
oriented domain model can be extracted from this Soft 
Language through a transition process from SSM 
Conceptual Model to UML Use Cases. We argue here 
that SSM helps the developer to gain a deep 
understanding of different stakeholders’ perspectives 
which will need to be represented in the Soft 
Language. In this paper we argue that this transition 
supported the students understanding of modeling the 
business domain and implementing the software 
support system based on that. As described in our 
previous work [21,25] SDDD framework guides the 
developer into creating a “Soft Language” which 
consists of the output of the SSM stage to deal with 
the soft aspects which are not handled explicitly by 
Domain Driven Design. The SSM Conceptual 
Primary task Model (CPTM) is used to map human 
activity to a UML use-case model using a new 
elaboration technique. Use-cases, as abstractions of 
business activities, are used to model the business 
process in a domain model using UML diagrams and 
based on the philosophy of DDD which employs the 
idea of “Knowledge Crunching” during the different 
stages. To the best of our knowledge, this combination 
has not been applied in an intervention before, and an 
evaluation in teaching context and the application in 
business projects will be a contribution to this domain 
of research and software development. 
D. Other Related Works 
Previous works consider the SSM conceptual model 
as a focal point for linking SSM and UML by 
mapping the activities of an SSM conceptual model 
into UML use-cases [12], [13]. Recent examples of 
this approach can be found in SWfM[7] and our 
previous works [4], [5],[21]. Other researchers have 
made use of various extensions to the UML. For 
example[3] employed a systemic framework 
combining SSM and UML extensions proposed by 
[14] to model the business process of a manufacturing 
factory. Their framework is based on 
MingersMultimethodology ideas [15] but does not 
encompass the software implementation phase of 
development. 
E. Information Systems Failure 
By teaching systems modelling and design for many 
years by both authors, we found from teaching, the 
literature review that many software systems failed 
and the reason of failures because of the tendency to 
focus more on the technical aspects rather than the 
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Business Domain Processes modeling [1]. The 
majority of software development methodologies 
initiated from the software engineering science and 
not given sufficient attention to the business processes 
modeling for any given business domain. Involving 
the business experts with the technical people to 
investigate and model any domain needs a 
methodology or framework that can be used by 
different stockholders and facilitate the 
communication between them. Among this Domain 
Driven Design is dominant but still the 
communication depends on the technical system 
concepts which may be a problem for the business 
expert to understand. Soft System Methodology is 
well-established and known as an approach to explore 
problematic situation. Based on that, this ongoing 
research suggested the combination between SSM, 
UML as a modeling language, and an implementation 
pattern satisfied the philosophy of Domain-Driven 
Design as a dominant approach among others. The 
new approach is proposed and published in our 
previous work [21,25] and further evaluation from the 
development perspective taken place in this paper. 
 
III. RESEARCH METHODOLOGY 
 
This research, as part of on-going research work, aims 
to answer the following research question: 
How to apply and use Soft Domain Driven Design as 
a frameworkfor Information Systems Development 
Projects? 
Both authors are involved in teaching in their 
Universities. This encouraged us to use the approach 
of Action Research since we are actors and part of any 
system in the education environment and for us it is 
the domain to apply any research. To answer the 
above research question and to apply the research as 
it's designed, the following methodology followed:  
1. Review the current situation of business domain 

processes modelling through teaching and 
literature review. A comparison between different 
approaches done based on that. 

2. Formulate and propose a multimethodology 
framework considering soft and hard business 
domain aspects. 

3. Evaluate the framework through different practical 
case studies as an undergraduate and Msc projects 
(Peer-Tutoring System,University Students 
Associations System, and Information Retrieval 
system). 

4. Reflect on the implementation and record learning 
from the methodology application in order to guide 
further applications. 

5. Evaluate the framework by practicing it through 
teaching the ISD module ‘Methods and 
Modelling’ using different investigation 
techniques.  

6. Reflect on the framework as an approach of 
Information Systems Development 

IV. THE SDDDFRAMEWORK 
 
The SDDD framework [21,25] was developed into an 
action research intervention based on research of 
multimethodology, which justifies combining methods 
for the same business intervention [15]. It is a multi-
method framework which intended to guide the 
developer through an investigation of a problematic 
situation. The purpose here is to insure that a 
comprehensive understanding is achieved in order to 
facilitate the modelling and implementation of the 
domain-driven business processes as a software  
system. The modelling will produce an object-oriented 
domain- driven model as the bases of developing the 
software system. Accordingly our case studies have 
involved development projects within our own school. 
In this paper, aStudents Association 
Systemisinvestigated as an undergraduate Project to 
evaluate the SDDD applicability in developing SAS as 
a software system. The researchers are part of the 
school and they are participating in the daily activities 
related to the case studies. They supervised the 
students and guided them to the final stage of the 
projects and teaching courses related to business 
domain modelling and implementation. The SDDDF 
Framework (Fig. 1) is focused on modelling and 
implementation of the domain-driven business process 
as a software system. SSM is used as a guiding and 
learning methodology with techniques including UML 
and implementation pattern (Naked Object or 
TrueView) embedded within it. The DDD philosophy 
is adapted to generate a “Soft Language” (SL) as a 
compliment of“Ubiquitous Language” (UL) and it 
used as an input to the next stages. The 
implementation pattern is used after the generation of 
the final refined change report which is an input to the 
implementation process.  Using [15] generic model 
which discussed in [21], the SDDD framework 
consists of four phases and each phase consists of a 
group of activities. The framework satisfies the 
generic process of conducting an action research in the 
business intervention. SDDD represented in Fig. 
1;Fig. 2 represents the conceptualization of the 
framework; and Fig. 3 represents the logical processes 
embedded in it. For more details about these phases 
refer to [21], [22]. 

 
Fig. 1 The SDDDF Model 
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Fig.2The conception of SSDDF 

 
V. THE DEVELOPMENT OF STUDENTS 
ASSOCIATIONSYSTEM (SAS) USING SDDD 
FRAMEWORK 
 
Since we have been engaged in an information 
systems development project using SSM and UML 
techniques within an agile framework to make 
recommendations about the development of an 
intranet for the academic school in which we are 
employed. At the beginning of the project the 
department had an operational intranet but this was 
not widely used. An information system strategy was 
initiated to investigate ways in which the intranet 
could be developed to support the university mission 
and departmental goals. Initially we used use cases as 
the primary fact-gathering technique but certain 
limitations in this approach led us to a more thorough 
SSM-based analysis of the situation. We argue that the 
techniques of SSM can help the developer to identify 
a richer set of use cases than would otherwise be 
possible but developers with a full use case model still 
have many challenges ahead of them. We are 
interested in object-oriented design and the view that 
all business behavior identified in the use case model 
should be encapsulated as methods on domain objects. 
Thus, a Student object should not just be a collection 
of data about the Student; it should encapsulate all the 
behaviors that we need to apply to a student. In 
Domain-Driven Design these are often referred to as 
'behaviorally-rich' domain objects. A number of 
software systems required supporting the department 
and one of these is the Student Association System 
(SAS) is a system required to manage various 
activities of the Transportation and Student Affairs 
Departments in Ajman University, UAE where the 
first researcher is employed as a lecturer. The 
objectives of SAS were to help the students’ 
association to manage and organize students’ activities 
and requirements. These included managing the 
election process (to choose the association’s 
members) and producing the activities schedule. The 
SAS system would be managed by the Student 
Association Department in the University and 

accessed by many users (university departments and 
students). 

 
Fig.3SSDDF logic Pre-SSM Phase 

A. Pre-SSM Phase 
1. The ProblemIdentification 
In previous publications some of these applications 
investigated using SDDDF and this one will 
investigate the Students Association System requested 
by the University.The students of the project groupand 
the researcher (supervisor) as an actor conducted 
different interviews. With some ideas, participants 
were better explained by face to face interviews for 
example expressions which may not be fully 
explained in writing or over the phone. These actions 
were being noted throughout the interviews and 
appreciated unlike over the phone that these cannot be 
appreciated. The students reported in their project that 
the Scientific Student Association in Ajman 
University required a system to solve the problems 
that they were facing in their work. From the different 
stakeholders’ views, they identifiedthe key problem 
areasthat need adequate attention. They werethe need 
to simplify the election process for the association’s 
members, to offer easy communication between 
student members, and to produce the activities 
schedule and alsoorganize them. 
2. Stakeholders Determination 
The stakeholders defined in this case are the people 
that will be using the system, and who will benefit 
from it. The stakeholders of the required SAS system 
were determined to be association 
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management,association members,students affairs, 
colleges, and transportation.The stakeholders have 
different expectations of the system based on their 
roles.  
B. SSM-Phase 
3. Investigating the Problem Situation Using a 
Rich Picture 
A rich picture is a drawing that graphically illustrates 
the issues expressed by people, processes involved in 
the transformation, people involved with or affected 
by the change (stakeholders), working climate, 
conflicts and structures within the change process 
[26]. 
In order to develop a rich picture of the situation 
under study, a number of information sources were 
used to capture views of Students Association System 
from the perspective of  different stakeholders. In 
SAS, the commonly used elements are the actors of 
the system that are presented by different 
shapes.Accordingly, the undergraduate student group 
investigated the problem situation of the Students’ 
Association System and came up with therich picture 
presented in figure Fig.4 
 

 
Fig 4 SAS Rich Picture 

4. Modelling the Relevant System Using SSM(Root 
Definition & Conceptual Model) 
Modelling the system using Root Definition is 
described by [9] as a movement from the real world to 
systems thinking about the real world. Reference [26] 
mentioned that during root definition stage, points of 
views from the different stakeholders are drawn out 
from the rich picture and have them in a structured 
development process. Root Definition (RD) of the 
SAS is as follows: 
“To develop a Students’ Association System for the 
Students’ Association Department to control and 
schedule students’ activities and meetings, organize 
the election process, select the association members 
depending on students’ votes, set the activities 
schedule and manage communication between 
students and management through the association 
members”. 
Root definition has been used to extract the conceptual 
model which represents the different stakeholder 
views. So the conceptual model describes activities 
that might take place if the relevant root definition 
was to be an accurate representation of the work of a 
system. The following Conceptual Model of SAS 
(Fig. 5) represents the different stakeholders’ views, 

the actions that must be taken based on their views, 
and also meeting their particular cultural, political and 
social requirements of the system. All of these issues 
are expressed in the rich picture and modelled using 
the conceptual model.  Rich picture, root definition, 
and conceptual models represent the output of the 
SSM phase, and it’s called “Soft Language”.  
5. Post1-SSM Phase: Moving from Soft Language 
(SSM Phase) to Domain Model 
Domain Model will be represented using UML. 
Domain modeling starts with the conversion from the 
Conceptual Model into Use Cases and Use Case 
modeling. The extracted Use cases will be used to 
develop UML Sequence Diagram, Class diagram, and 
Activity Diagrams development. The next subsection 
1 will show the conversion from CM to Use Cases. 

 
Fig.5 The Conceptual Model of SAS 

6. Transition from SSM Conceptual Model toUML 
Use Cases 
The conversion process is presented in Fig.6. Any 
activity required software support will be selected as a 
use case. The stage of moving from an SSM 
conceptual model to a use cases l is not as 
straightforward as this high-level discussion would 
suggest. In thinking this through we have been pushed 
towards making a clear distinction between 
stakeholder goals, business activities and use cases. 
Fig. 6 shows the relationship between these key 
abstractions. 

 
Fig.6Moving from an SSM to use case diagram 

The students identified the use cases for SAS and 
reported that the developed model represented a 
hierarchy of business activities related to the 
stakeholder goals, which had encouraged the 
development of the system. The identified use cases 
for SAS, together with the embedded activities in 

Use Case
Business Activity

Name
Description
Conceptual Model (image)

nn nn

nn
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Description nn nn
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each use case (Table 1The students identified the use 
cases for SAS and reported that the developed model 
represented a hierarchy of business activities related 
to the stakeholder goals, which had encouraged the 
development of the system. The identified use cases 
for SAS, together with the embedded activities in 
each use case are presentedin (Table 5-7)  

 
Table 5-7 Use cases of SAS 

7. Generate the ActivityDiagrams 
The student group created 6 activity diagrams 
presenting election process, Preparing Activities 
Schedule, Preparing Candidate Schedule, Preparing 
Student Application, views of(Management, 
Association and Students), and views of(Student 
Affairs, Colleges and Transportation). Fig7 presented 
the election process activity diagram as a sample of 
the mentioned activity diagrams. 

 
Fig. 7:The election process of SAS 

8. Generate the sequence diagram 
The sequence diagram is a kind of interactive UML 
diagram that showed the operation of processes 
amongeach other along with their order of 
occurrence. The students prepared three sequence 
diagrams to represent the election process, preparing 
the activities schedule, and activities application. 
Figure 8 present the election process sequence 
diagram. 

 
Fig. 8 Election Process Sequence Diagram 

 
9. Generate Class Diagram 
A class diagram is a representation of a basic structure 
of a system, it shows what classes will be present in 
the system, how the classes are going to link between 
themselves and how many links to one class there 
would be from another. It’s a presentation of the 
system to more detail. Each use case presented using 
textual template, activity diagram, sequence diagram, 
and all use cases are combined in a use case diagram. 
The next step in the process is to take the business 
logic identified in the use cases and associate it with 
classes in a class diagram. We have followed the 
guideline that all important business logic must be 
implemented in classes in the domainmodel. Class 
diagram is the major part of the Domain Model that 
can be used to generate the programming code 
through the implementation pattern. Class diagram of 
SASis presented in Fig. 9. 

 

 
Fig. 9 SAS Class Diagram 

 
10. Change Report Generation and Refinement 
As shown in the framework (SDDD), there is a draw 
back to the previous stages to refine what’s done 
during Pre-SSM, SSM, and Post1-SSM. This 
refinement is essential to be sure that the exact 
changes required already modelled well as a domain 
model. As a guiding methodology, SSM focus on the 
generation of the required change report as a result to 
be recommended for the management actions [8]-
[10].So, before leaving this stage, Domain model 
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supposed to be refined and ready for implementation. 
 
C. Post2-SSM Phase: Software Implementation 
SDDD framework considered the domain model as 
the base to extract the programming code using the 
implementation pattern. Naked objects [20] and True 
view are recommended as implementation patterns. 
The purpose of this paper is to show the business 
modelling part and the implementation is still going 
on and not presented here. 
 
VI. REFLECTIONS ON THE FRAMEWORK 
 
After developing the system, the students reported the 
following benefits: (1)The utilization of SSDDD 
framework helped them to improve their development 
and documentation skills.(2) The adoption of the 
framework as an integrated approach for software 
development was beneficial to comprehend the soft 
and hard requirements. However, the students raised 
certain issues regarding their project, which are 
summarized as: (1) The time frame allowed to 
complete this project was not suffient, since the 
students needed to explore different aspects of Naked 
Objects, as it was new to them, and required more 
practice to improve their professional development. 
(2) The required resources must be available, 
especially original copies of Naked Objects. (3)more 
time is required to deal with Naked Objects, but if 
given enough time, some of them will handle it well.  
As the students were junior developers, they insisted 
that the developed system had a high potential of 
further enhancements and refinements. They hoped to 
improve the system so that it could be available online 
for any member to access remotely. 
 
Therefore, it can be reflected that though the 
framework provides successful implementation of the 
system, it needs time to comprehend all the related 
concepts and gain proficiency. For an undergraduate 
student, more training is required to understand the 
SSDDD framework, along with high availability of 
resources.From our perspectives as researchers, our 
work in applying the framework to a series of real-
world development projects has focused our attention 
on a number of issues that we had not considered at 
the  outset. Some of these present difficulties for the 
further development of the framework which present 
opportunities for further research which may include 
the investigation ofthe Role of Re-Use and Design 
Patterns in Domain Modelling, Representation of 
Implicit Information in the Domain Model, and 
Ambiguity in the Definition of “Business Process” 
 
CONCLUSION AND FUTURE WORK 
 
The work done in this paper reviewed and highlighted 
the need for a multimethodology framework that can 
handle both soft and hard issues of domain business 
process modelling and implementation as a software 

system. The new proposed framework is developed 
based on the idea of Domain-Driven Design (DDD) 
and Soft Systems Methodology (SSM). We have 
added a “soft” perspective on DDD to form “Soft 
Domain-Driven Design”. The approach is described as 
a systemic framework for Information Systems 
Development  The framework is proposed and 
justified as a multimethodology framework, 
incorporating guiding steps through various key stages 
in the development process. The framework is being 
evaluated and further developed in an action research 
program. We briefly provided the example of a 
“Students Association System: SAS” case study to 
show how the proposed framework can be applied to a 
real problem situation. More evaluation, of the 
framework,has been done through the development of 
other projects within the University of Huddersfield. 
These projects are “Combined Studies Program 
Development System”, “Peer-Tutoring System”, 
“Placement Unit Management System. All evaluation 
results show the applicability of the framework as a 
domain modelling and implementation approach for 
ISD projects. Also pedagogical evaluations show the 
applicability of the framework as a teaching approach. 
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