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Abstract 

Software Ecosystem (SECO) is a new and rapidly evolving trend in the field of software engineering. The main challenge faced 
by software companies is inability to present their software products in non-technical way to people with limited knowledge of 
software architecture. Tools available such as unified process for modelling software products are too technical for clients with 
limited knowledge of software architecture to understand. Therefore, the focus of this study was designed for filling part of the 
gaps in SECO. The study was based on design research methods and case study. This resulted to a generic models; PCD 
WordTech and SSN WordTech for modelling software product using Product Context Diagram (PCD) and Software Supply 
Networks (SSN). User survey of the developed models recorded average rating of 4.08 which proved that the models were good. 
Also user’s survey confirmed that PCD WordTech and SSN WordTech models can be used to describe software products in non-
technical way to the satisfaction of stakeholders with limited knowledge of software architecture. 

Keywords – software ecosystem, software product, product context diagram, software supply network, software architecture. 

 

1. Introduction 

The software industry is constantly evolving and is currently undergoing rapid changes. Not only are 
products and technologies evolving quickly, many innovative companies experiment with new business models, 
leading occasionally to fundamental shifts in entire industry structures and how firms and customers interrelate (Xu, 
L. et al, 2007) . In 2009, Jansen, Finkelstein and Brinkkemper defined a SECO as “a set of businesses functioning as 
a unit and interacting with a shared market for software and services, together with the relationships among them". 
The software industry is a relatively young industry that is still developing at a high pace - Organisation for 
Economic Co-operation and Development OECD (2000) and (2001). It is, therefore surprise that a few research has 
been conducted in the area of business models for software products. The software product industry accounts for 
substantial economic activity all over the world (OECD (2000) and (2001)). In 2001, the total market of the software 
product industry was estimated to be 196 billion USD, which is just 9% of the overall Information Communication 
Technology (ICT) spending of 2.1 trillion USD worldwide. “The software product sector is among the most rapidly 
growing sectors in OECD countries, with strong increases in added value, employment and Research and 
Development (R&D) investments (OECD, 2001), Xu et al (2007) developed the following definition of software 
product; “A software product is defined as a packaged configuration of software components or a software-based 
service, with auxiliary materials, which is released for and traded in a specific market.” 
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The software business is a special industry where it costs about the same to make one copy or one million copies of 
a software product (Cusumano, 2004). Investing in a software product can result in substantial productivity gain and 
strategic advantage (Brynjolfsson, 1993), much like in the movie, music and medicine production industries. Weill 
and Vitale (2001) developed an e-business model schematic but lack specific features to model the supply chain of a 
software product. Jansen et al (2009) describe software supply network models for company that provides printing 
machines for software product that focuses on software product development process instead of business models. 

 

2. Problem Statement 

In the past few decades, we have witnessed different types of software Product modelling prominent among them 
are the Unified process, Architecture of Integrated Information Systems (ARIS) and Entity-Relation (E-R) models 
respectively. The challenge of this model is that they are too technical to explain software products to people with 
limited knowledge of software architecture. Hence, this paper is to undertake a systematic process to develop a 
standard model that can be used to model software products in a simple manner. 

 

3. Objective of the Study 

The goal of this study is develop a model that can be used to describe a software products to people with limited 
knowledge of software architecture. 

4. Research Question 

 How do we define and evaluate a set of models that describes the business model of a software product? 

 

5. Literature Review 

An extension on Moore’s business ecosystem theory is the research  of  (Iansiti  and  Levien ,2004),  who  in  their  
book  on business ecosystems define a number of different roles that exist in   business   ecosystems:   keystones,   
dominators   and   niche players. A keystone and a dominator are both hubs in an ecosystem. Where a keystone, 
however, creates and shares value with the rest of the ecosystem, a dominator seeks to extract as much value from 
the ecosystem, consequently destroying it. Niche players make up the rest of the ecosystem and they are all 
connected to the central hub. According to Iansiti M., et al ( 2004) a niche player “acts to develop or enhance 
specialized capabilities that differentiate it from other firms in the network, leveraging resources from the network 
while occupying only a narrow part of the network itself. Niche players, individually, do not have broad-reaching 
impacts on other species in the ecosystem, but collectively they constitute the bulk of the ecosystem both in terms of 
total mass as well as variety”. Hagel et al (2008) further divides niche players (or participants as they call them) into 
influencers, hedgers and disciples. “An influencer is a niche player that commits early and prominently to one 
shaping strategy (or keystone strategy). A hedger develops its products or services to support multiple shaping 
platforms (or keystone platforms). A disciple commits exclusively to one shaping platform (or keystone platform)”. 

In these definitions, one essential term is mentioned, being the ecosystem platform. According to Iansiti M., et al 
(2009) an ecosystem platform is “a set of solutions to problems that is made available to the members of the 
ecosystem through a set of access points or interfaces”. In SECOs, the platform is usually a software product, but it 
can also consist of software libraries which niche players can use to extract and create value. 

Business ecosystem health is an analogy from natural ecosystems research (Rapport D J, et al, 1998). The term 
business ecosystem health was first used by (Iansiti M. et al, 2009) to describe the performance of a business 
ecosystem. According to them, ecosystem health consists of the level of productivity, robustness and niche creation. 
These business ecosystem characteristics and their relationships can be seen in the domain model in Fig. 1 below. 
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Fig 1: Domain model of the relationships between the currently existing terms in Software Ecosystems (van den 
Berk I., et al 2010) 
 
6. Software Product Modelling 
 

The software industry has developed several methods and models to describe their products on a very 
technical level. Some examples of these established methods are ARIS (Scheer, 2000), and the Unified Process 
(Jacobson et al. 1999). These models are excellent in describing a product at detailed level but lack the ability to 
describe a software product to people with less knowledge of software architecture but more knowledge about the 
business side of creating software. 
 

In the past software companies developed their software completely in house, while today most software 
companies develop their software around and on top of generic software components supplied by other software 
companies. This evolution has led to a change in the industry. Software companies are transforming from mainly 
self-oriented to firms that are part of a network of other software companies (Farbey and Finkelstein, 2001). Being 
part of a network also creates dependencies between the companies in a network. These dependencies become more 
important but the software industry lacks a method to identify and visualize the networks behind a software product. 
Weill and Vitale (2001) developed an e-business model schematic that is a graphical representation highlighting 
important elements that comprise an e-business model. Although e-business is related to software product, the 
schematic of Weill and Vitale lacks specific features to model the supply chain of a software product. Jansen et al 
(2005) showed that platform providers in a software supply network determine the speed of development, not only 
for their own products, but also for those of third parties. Furthermore, Jansen et al (2007) describe software supply 
network models for a company that provides “printing” machines for software products, enabling retail stores to 
always have the latest version of a product available and create product compact disks (CDs), manuals, and boxes on 
demand. These works have a strong focus on the software and product development process, instead of business 
models. 
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7. Research Methodology 
 
Software Ecosystems (SECOs) is a young field, as a result, the research methods that are applied are: case study and 
design research method. 
 
7.1 Design Research 
 
According to Brinkkemper S. et al (2007), there is hardly any research in the field of business modelling for 
software product. Therefore, we adopt research design method which consists of the following five process steps: 

1) Problem awareness 2)Suggestion 3)Development 4)Evaluation and 5) Conclusion 
 
7.2 Modelling Approach 
 

To develop a functional model a literature study was conducted to find related research and models. With 
the knowledge gathered from literature study during the suggestion step, it was possible to develop the proposed 
model. To evaluate the model a case study was carried out according to the case study methods of Yin (2003). These 
case studies resulted in models for a number of software products. The software product company evaluated the 
created model by determining if the model reflects their actual situation. After the evaluation, it was possible to 
assess whether the proposed model was able to describe the real world situation. The proposed model for a software 
product covers two aspects – technical and organisation. Based on the literature found about business models and 
software products we adopted two diagrams namely; the Product Context Diagram (PCD) and the Software Supply 
Network (SSN) diagram. 
 
7.2.1 Product Context Diagram (PCD): The Product Context Diagram (PCD) describes the context in which a 
software product operates. The PCD consists of other software products, which are required for the main software 
product. Besides, software products, the product context diagram also shows how the different software products 
communicate with each other.  

The diagram also indicates whether the Product of Interest (PoI) is the product for which the business 
model is to be made. The PoI indicates whether it is a stand-alone application or one that communicates with other 
software products via a medium, such as for client-server and Internet applications. If the software product is not 
a stand-alone application, the diagram is extended with at least two extra columns. One column indicates the 
medium through which the two software products communicate; the second column indicates the software products 
needed on the other side of the medium. Fig. 2 shows an example of a PCD. 
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Fig. 2: Product Context Diagram (PCD) (Brinkkemper S. et al, 2007) 

The PCD is a layered diagram in the sense that it stacks different software products on each other. The way of 
stacking is determined by the flow of information through the different software products.  The PCD differentiates 
four components: 
 

Table 1: PCD Components (Brinkkemper S. et al, 2007) 
 

 

 
For clarity and comparability, there is a set of rules for the PCD. These rules are listed below: 
 
Positioning 
 
1. The products in the PCD are stacked on each other according to the flow of data or flow of control through the 

different products. 
2. A medium connects two product stacks, so a medium is always between two product stacks 
3. It is allowed to put multiple products on the same level as some   products require multiple products to function. 

The width of the product symbol is adapted accordingly. 
 
Numbering 
 
1. The labels and numbering in the left corner of a product are the same as in the software supply network (SSN). 

More information on the software supply network is given in the SSN section. 
2.   In  cases  where  the  product  is  obviously  available,  such  as  an  Internet browser, the product is modelled 

without a label in the left corner. These products are necessary for the main product to function but the relation 
between the supplier of these products and the end-user is not relevant for the Software Supply Network and 
they do not have a P.* indicator in the left corner. (Please see the browser product in Fig. 2. 

3. A medium is used to connect two stacks of products. Besides the label indicating the name/type of a medium 
there are also two labels which describe both sides of product stacks. Common examples of side combinations 
are client-server, client-hosting and application-database. 
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7.2.2 Software Supply Network (SSN) Diagram: The Software Supply Network (SSN) diagram displays the 
different parties involved in the delivery and deployment of a software product or service. The different parties in a 
SSN are connected to each other by trade relationships. To give a better insight in a relationship there are flows 
attached to a relationship. Fig. 3 shows an example of a SSN diagram. 
 

 

 

Fig. 3.  Software Supply Network (SSN) Diagram (Brinkkemper S. et al, 2007) 
 
 

 
The SSN diagram differentiates parties, relations, flows, and a legend at the bottom. The different components are 
listed in the Table 2 below: 
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Table 2: SSN Components (Brinkemper S. et al, 2009) 
 

 
 
In some situations, one or more parties beside the Company of Interest (CoI) are not necessarily required to deliver 
the final product to the customers, for whom there is, an option to make the party optional. Optional parties are 
represented with the same symbols but they have dashed outlines. 
 A connector line displays the trade relationship between two parties. Two parties can only have one direct 
connector line. Connector lines do not have arrow ends to indicate the direction of a relationship. To provide insight 
and direction of a relationship there are flows which can be connected to a connector line, the direction of the arrow 
indicates the direction of al flow. Just like the different parties a relationship and the related flows can be optional. 
These relationships are also displayed by dashed lines. In some cases, there is a choice between two or more 
products. For example, in the case a customer purchases a product, which needs a Database Management System 
(DBMS). Suppose the supplier of the PoI supports two or more different DBMSs but the product only requires one. 
For these cases, there is the OR operator. When the customer has a relation with the OR operator, the OR operator 
has two optional relations with the suppliers of the DBMSs. 
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An SSN diagram is always accompanied by a legend consisting of all the flows in the model and a short description 
of each flow. The flows should be listed per flow type. Table 2 shows an example of a SSN legend. 
 
SSN Diagram Conventions: For clarity and comparability there is a set of conventions and rules for SSN diagrams. 
These rules are listed below: 
Positioning of parties and flows 

• The CoI is placed in the middle of the diagram. 
• Suppliers are placed at the left side of the diagram. 
• The customer is placed at the right side of the diagram. 
• Flow’s going to the right (towards the customer) are placed above of a relation. 
• Flow’s going to the left (from the customer) are placed below a relation. 

 
7.2.3 Scoping: The SSN diagram only shows parties and flows that have a direct relation with the PoI. The 
following types of parties are not in the scope of the SSN diagram: 
1. Suppliers of basic office related materials required for running a company (office rental, furniture, computers and 
others). 
2. Suppliers of development environments (Visual Studio, Borland Delphi, and others). An exception is when the 
development environment also delivers a platform/engine which is required for the PoI to function. In this case the 
development environment can be part of the SSN, but preferably the engine name is indicated instead of the 
development environment. 
3. Suppliers of packaging materials for the PoI. 
 
7.2.4 Numbering: Using a uniform numbering for the flows makes it easier to interpret a SSN diagram. Therefore, 
there is a set of rules for the numbering; The PoI uses the number 1: 
 1. Different kinds of flows that are connected to the same relation and are related to each other use the same flow 
number. So if for example, P.1 is the main product that is sold by the CoI then, there should also be a financial flow 
for the sold products, which is, therefore, labelled €.1. 
 2. Multiple financial flows should stay separate as far as possible and may not be combined to one flow. In some 
cases, the PoI requires an installation service (S.2) to function properly. 
3. If a flow is passed on by a party without making major changes, the flow keeps its flow number. For example, P.2 
of supplier X is bought by the customer via an intermediary Y, P.2 will first be connected to the relation between 
supplier X and intermediary Y. But, P.2 will also be connected to the relation between intermediary Y and the 
customer. 
4. Flow numbers do not need be numbered consecutively. As described earlier clarity is improved by giving related 
flows the same number. This can result in the fact that the sequence of numbers for a flow type is disturbed. For 
example a diagram can have three products flows P.1, P.2, and P.3, where P.1 and P.3 need to be bought; P.2 is 
distributed at no cost. Because of the fact that P.1 and P.3 need to be bought there will also be an €.1 and €.3 but 
there will be no €.2. 
 
7.2.5 Consistency between the PCD and the SSN diagram: PCD and SSN diagrams are closely related due to the 
fact that all product flows mentioned in the SSN diagram must also be in the PCD. The purpose of PCD is to give a 
better technical insight in the way different software products cooperate with each other. This relation is formalized 
by using the same numbering in the PCD and SSN diagram; a product flow mentioned in the SSN, for example, P.1 
should also be mentioned in one of the product stacks in the PCD. 
 There can be products in the PCD that are not in the SSN. These products are necessary for the main 
product to function but the relation between the supplier of these products and the end-user is not relevant for the 
Software Supply Network. Because of the fact that these products are not in the Software Supply Network, they do 
not have a P.* indicator in the left corner. An example of this is a web browser, a product considered to be a 
standard available for most operating systems. The customer does not have to make an arrangement with a supplier, 
which is irrelevant for the supplier in the Software Supply Network. 
 
7.3 Case Study 
To ensure validity and reliability a case study approach was developed. The case study method is based on the steps 
suggested by Soy (1997), which are based on the literature of well-known case study researchers Simons, Stakes and 
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Yin. Yin (2003) formulated the following four kinds of validity threats that can influence the research quality when 
using case study: 
 

   1. Construct validity. Each case study was conducted in the same way following the case study protocol. 

  2.  Internal validity. The results of the first interview were checked with the interviewee and a second employee 
in two separate sessions. 

   3. External validity. The case study is representative for the software product market in Nigeria with a different 
number of customers. 

   4. Reliability. Repeating the case study will generate the same results except for the situation in which the 
company has decided to change their business model. 
 
 
7.3.1 WordTech 

WordTech is a web-application whose main functionality is to help translate phrases from one language into 
another, by showing pre-translated phrases that are quite similar to or an exact match of the user’s input. The content 
(phrases) of WordTech is generated by the visitors themselves. By involving the users in the process of updating the 
content, the website is kept dynamic and up to date. Furthermore, it enables the visitors to contribute to the quality 
of the service.  
 

WordTech earns money in several ways; the most important are advertisements on the website, lead generation for 
related products such as language courses and dictionaries and the sale of digital phrasebooks (PDF) based on the 
content of WordTech. The WordTech is offered as a web application and must be accessed via a web browser. 
WordTech is built on the so-called LAMP (Linux, Apache, MySQL, and PHP) platform. 
 
7.4 Model Evaluation 
Clark (2007) defined criteria for evaluating model which we adopted, based on this, the criteria can be summarised 
as follows:  

 
• Does the model provide a structure to select the appropriate product for targeting a specific group of 

clients? 
•  Does the model stand as a valuable tool to the marketers working in the field?  
• Can the model provide designers with a list of questions that help in generating the clients 

‘requirements? 
• Does the model stand as a valuable tool to the developers/designers/project managers working in the 

field?  
To satisfy the model evaluation criteria, expert review approach was adopted  
 
 

7.4.1 Expert Review  
The expert reviews will demonstrate the concept of usefulness, originality provided by Charmaz (2006), external 
creditability provided by Patton (2002) as well as applicability provided by Goulding (2002).  Questionnaires were 
administered to users of a software product company to evaluate the model and statistical analysis was carried out on 
the responded results. 
 
 
 
8. Analysis and Results 
 
How do we define and evaluate the business model of a software product? 
The research question above was answered in several steps resulting in a business model consisting of the Product 
Context Diagram (PCD) and Software Supply Network (SSN) diagrams. The case studies for this research were 
evaluated by means of expert validation by company representatives and external evaluators. 
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  Backend (Server)                         Network           Client      

 

  Fig. 4. PCD WordTech 

 
WordTech must be accessed with a web browser via the internet. Request from the browser are answered by the 
Apache Webserver (P.2), which sends the request to the WordTech Web Application (P.1). The WordTech Web 
Application (P.1) uses the PHP scripting Language (P.3) to answer the requests. Furthermore, it uses the MySQL 
Database (P.4) to store the data related to WordTech. The components on the server side run on a Linux Operating 
System (P.5). 
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Fig. 5: SSN WordTech 
 
WordTech has three types of customers: users, advertisers and bookshops. The user obtains the phrases directly 
from WordTech. In the case that the user purchases a digital phrasebook from WordTech the intermediary Payment 
Service Provider is also involved in the transaction because they facilitate the payment. The Advertiser has two 
options to advertise on WordTech direct or via an intermediary online marketing partner. 
 

WordTech has three suppliers which all supply services. The Reviewer and Content supplier help creating the phrase 
data. The ISP supplies the hosting platform consisting of three software products, PHP scripting language (P.4) from 
the PHP Group, MySQL DBMS (P.7) from MySQL AB and the Apache Webserver (P.3) from the Apache 
Foundation. 
 

8.1 Types of Generic Patterns 

After conducting the case study we studied similarities between the different cases for each of the two diagrams. The 
similarities led to a generic patterns for both the PCD and SSN diagrams. 
 
8.1.1 Types of Product Context 

The PCD evolved during the case study. Before the case study, there were two types of PCD diagrams namely a 
one-column diagram for a stand-alone software product and a three-column diagram for a client server software 
product. Some of the products in the case studies indicated the need for a diagram with five columns. Sorting the 
cases by the number of columns created a categorization: stand-alone (one-column), client-server and enterprise 
software (five or more columns). 
 
After categorizing the product by their number of columns in the PCD diagram it was interesting to see what kind of 
products were in each category and if there are similarities between the products in a category. 
 
Stand-alone Software. A stand-alone software product has quite a small PCD diagram which consists of one 
column with 1-4 stacked products. The relative small size of the PCD diagram of a stand-alone product does not 
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indicate that product itself is technically less complex compared to other product types. The PoI can contain very 
advanced algorithms and logic. Figure 4.4 shows an example of the PCD diagram of a stand-alone software product. 
 

 
 

                       Fig. 6: PCD of Stand-alone Software Product 
 
 
The PoI only needs limited number of other software products to function. Besides an Operating System (OS) a 
stand-alone software product sometimes needs one or two other software products, such as, a DBMS or a Host 
Software Package. In some cases, there are optional products in the PCD, for example, software products, which can 
interface with the PoI or that use the PoI as a host, such as plugins. 
Client-Server. A client-server software product has a PCD diagram with three columns. The right column consists 
of the PoI client, the middle column only consists of a medium (Internet, LAN, WAN, and so on.) the left column 
consist of the PoI and the required components. Figure 3 presents an example of the PCD diagram of a Client-server.    
 

 
   

Fig. 7: PCD of a client-server software product 
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Besides the three columns, the PCD for a client-server software product often has more software components in the 
PoI column. This can be explained by the fact that these types of software products are used to centralize data and 
logic, which often require software such as application, database and file servers. The client side mostly consists of 
one component, which is sometimes extended by, for example, a plug-in or host component. 
 
Enterprise Software. An enterprise software product consists of five or more columns. An enterprise software 
product can be considered as an extension of client-server / web service software. An enterprise software product 
can be accessed through a medium. The component that accesses the enterprise software is not always directly 
controlled by a human such as the client / web browser. An enterprise software product is often part of a larger 
system such as Enterprise Resource Planning (ERP) system. 
 

 
 

Fig. 8: PCD of an Enterprise software product 
The reason behind the use of two or more extra columns is mainly because enterprise software products require 
more resources which are supplied by multiple physical servers systems, each performing a specific task which in 
most cases requires different operating systems on each physical server. A common example of this situation is an 
application server running on a Linux OS and a database server (MS SQL / Oracle) on Windows OS. The use of 
more columns often results in more software components to facilitate the communication between the different 
components. 
 
 
8.1.2 Types of Software Supply Network 
 
Direct Channel: This is the most simpler and common way of selling a software product. The customer purchases 
the product direct from the customer CoI as shown in Fig 9. 
 

 

 

 

 

 

 
 

 
 

Fig. 9: SSN Direct Channel design 
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Indirect Channel: As the name states, there is no direct relation between the CoI and the customer. The delivery of 
the product goes via one or more third parties / intermediaries as indicated in Fig 10. The indirect channel is a 
common used method of selling software. The product stays the same throughout the process, the financial flow 
changes because the reseller takes its margin from the retail price. 
 
 
 
 
 

 

 
 
 
 

Fig. 10: Indirect Channel SSN Agent + Reseller design. 
 
Value Added Reseller/Partner: In this design a reseller creates a new product (combination) by combining the 
software of the CoI with a product from another supplier before selling it to the customer as in Fig. 11. The 
difference between a Value Added Reseller and a Value Added Partner lies in the fact that a reseller adds a product 
where a partner adds a service to the PoI. 
 

 

 

 
 

Fig. 11: SSN Value Added Reseller/Partner Design. 
 
Direct/Indirect Channel combinations: It is also possible to combine two of the above mentioned designs. The 
most common two combinations are: Direct and Reseller combination, this is a combination of the Direct and 
Reseller design. The main reason for selecting this design is the opportunity to sell more products with the help of 
the reseller. Direct and Value Added Reseller/Partner combination. 
  Fig. 12 shows an example of the Direct and Value Added Reseller/Partner Design. In this design two 
different products are sold namely the PoI (P.1) and the combination product (P.2) of the PoI (P.1) and a second 
product (P.3). This design is often used because combining and reselling products is not the field of expertise of the 
CoI. 
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           Fig. 12: SSN Direct + Value Added Reseller / Partner design 

 
9. Model Evaluation Analysis 
In conducting the model evaluation, questionnaire was designed and administered to some software 
developers/analyst/designers and clients. The survey questionnaire was divided into five sections namely: background 
information, effectiveness of the model, efficiency of the model and user satisfaction with the model. Each section of 
effectiveness, efficiency and user satisfaction contains four questions represented by Q1, Q2, Q3 and Q4. The 
questionnaire aims at eliciting information from the respondents to measure the model. A total of 12 questionnaires 
were administered but only 10 responses were received, analysed and reported (see Table 4). The questions were 
designed using five-point like-scale where 1= strongly disagree, 2 = disagree, 3= undecided, 4 = agree and 5= strongly 
agree. Table 3 below shows the survey questions. 

Table 3: User survey results - Number of respondent (N) =10 

Survey Questions   AVG    SD    VAR 

Background Information 

Would you support the use of a software product  

model for presentation? [yes] [no] 

   6/4   

Do you need more computing skills/training/time to 

 be able to use the model? [yes] [no] 

   5/5   

Effectiveness 

Q1 The model provide a structure to select the appropriate 
product for targeting a specific  
group of clients 

4.10 0.57 0.32 

Q2 The model stand as a valuable tool to the 
 marketers working in the field 

4.00 0.82 0.67 

Q3 The model provide designers with a list of  
questions that help in generating the clients ‘requirements 

4.00 0.47 0.22 

Q4 The model stand as a valuable tool to the 
developers/analysts/designers/ working in 
 the field? 

3.90 0.32 0.10 
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Average  4.00 0.55 0.33 

Efficiency 

Q1 Using the model saves me time  4.10 0.57 0.32 

Q2 I was able to complete my task on time  4.00 0.47 0.22 

Q3 I was well able to navigate the structure on  
time when using the model  

4.20 0.42 0.18 

Q4 I didn’t have to carry out too many/difficult 
 steps before completing my task 

4.10 0.57 0.32 

Average  4.10 0.51 0.26 

User Satisfaction 

Q1 The model was easy to learn  4.00 0.67 0.44 

Q2 The model was easy to use 4.40 0.52 0.27 

Q3 I am satisfied using the model 3.90 0.57 0.32 

Q4 I feel the model met my need 4.30 0.48 0.23 

Average  4.15 0.56 0.32 

Resultant Average Rating 4.08 0.54 0.30 

 

Table 4: Descriptive Statistical Analysis of Questionnaire Data 

Summary of Study Variable 

Model 
Measures 

Responses from 
developers/Analysts/ 
designers 

Responses 
from clients 

Total # of 
respondents 

Total Mean 
Rating 

Effectiveness 4 6 10 4.00 

Efficiency 4 6 10 4.10 

Satisfaction 4 6 10 4.15 

   Average Mean Rating    =                                                                 4.08 

 
The average (AVG) ratings, standard deviation (SD) and variance (VAR) to determine the mean and dispersion of data 
collected for the model attributes are presented in Table 4 above.  In terms of question such as, “Would you support the 
use of a software product model for presentation?” 6 users said “yes” and 4 said “no”.  Q4 under effectiveness which is 
“The model stands as a valuable tool to the developers/analysts/designers/ working in the field”, was lower compared to 
other variables. Notwithstanding, the user survey results were encouraging, particularly, all the questions under user 
satisfaction in Table 4 It was proposed by Sauro J., et al (2005) that “Good Model” should have a mean rating of 4 on a 
1-5 scale and 5.6 on a 1-7 scale. Therefore, it can be concluded that the model developed has “Good Model” based on 
the average (AVG) total rating of 4.08. The model analysis graph for each survey variable tested is shown in Figure 13 
below: 
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10. 
Contr
ibutio
n 

We 
have 

illustra
ted that PCD and SSN are valuable tools that can be used to describe the business process of software 
Product Company. 

 
We have proposed a generic model that can be used to define and evaluate a set of models that describes the 
business model of a software product company. Results of evaluation proves that the model  can be used to present 
software product in a simple manner to  people with little knowledge of software architecture which can significantly 
improve returns on investment especially for a start-up software company. 

 
11. Future Direction 

 
The modelling method presented in this paper is limited. Further steps need to be taken by formalizing the 

data related to the objects of a diagram. In the current diagrams the data related to an object is limited to basic 
information, such as name and price of a product. This can be extended with all kinds of other information such as 
license type, requirements, programming language, etc. 

 
 12. Conclusion 
 

The PCD and SSN diagrams have been used to model several businesses since its inception. The case study for this 
research was evaluated by means of expert validation by company representatives. The PCD and SSN Diagrams 
proved to be simple to apply and create, providing a quick insight into the core of a business model. Furthermore, the 
creation of the diagrams supports the process of evaluating business models. During this process opportunities and 
threats can be discovered which can result in alternative business models. 
 

Due to the relatively simple structure of PCD and SSN diagrams, they can be used to communicate business models 
to persons without in-depth IT knowledge. The PCD gives insight to the deployment architecture and operational 
environment of a software product. The SSN diagram also determines the internal organization design.  

 
As a company grows, its PCD and SSN diagrams tend to change. The diagrams can be used to illustrate and 

evaluate a developing product and business model of a software company through time. Such diagrams can elegantly 
demonstrate how software product vendors develop and change their strategies throughout their lifetime. 
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