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1. FURPS+ 

 

FURPS+ stands for Functionality, Usability, Reliability, Performance and Supportability. 

These are five main categories for organising requirements. It was developed by Robert 

Grady at Hewlett Packard.  It is a technique that business analysts use in order to sort the 

requirements of a system both functional and non-functional. 

At the same time, the main categories are broken down in other categories. 

 

1.1. Functionality 

The functionality category gives the system its features, capabilities and level of security. In 

other words, what the system must be capable of doing. Furthermore, it provides with the 

user requirements that can be depicted by using use cases. 

 Features 

“Features are things a system can do. They should pass this linguistic test: The system shall 

do <feature X>”.  Larman(2002.p.96) 

For example, “Search product information”. 

 Capabilities 

A capability is a problem that the system is solving. For example, “share picture with 

contact”. 

 Security 

A basic feature that the application must have is a log-in/log-out feature that would prevent 

other people from using a specific user account that could contain critical data such as a 

debit card number.  

 

1.2. Usability 

The usability is used to indicate the clarity that users can interact with an application, 

website or input/output interface. 

 Human factors 

A human factor in the scenario could be a friendly layout on the screens with the 

appropriate font size that would make it easy to be visualised by the users.  
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 Help 

An option to explain the user how to use certain features of the app could be implemented 

in different ways. For example, some descriptions of the parameters that can be changed in 

the search feature in order to be more effective in finding promotions. 

 Documentation 

It depends on the stakeholder documentation could mean different things. For the end user, 

a manual in a PDF file could be included when installing the application that could be 

accessible from one of the screens. 

 

1.3. Reliability 

This can be defined in statistic terms as the probability of error free of a program in a 

determined environment and for a specific period of time. 

 Frequency of failure 

Frequency of failure has to do with the failure rate of the application. It would not be 

acceptable that the application failed performing a specific task many times in a determined 

amount of time.  

 Recoverability 

In case of failure of an external system (database, internet) while retrieving information of a 

product, the application could give the option to access to information stored in a 

temporary folder of previous requests. 

 Predictability 

Predictability has to do with easy-to-use interfaces that makes the user experience more 

pleasant. For example, using concepts that the users have already assimilated as standard 

such as swipe and the zoom pinch will make the application more predictable. 

 

1.4. Performance 

System speed and use efficiency of resources. 

 

 Response times 

The navigation in the app needs to be fluid. For example, the loading times between 

screens, fluid animations, etc. 
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 Throughput 

Something that can improve the throughput of the app is the improvement in the system of 

classification and tagging of metadata that will allow a better indexing and data recovery, as 

a result a search can be performed more quickly and efficiently.  

 Accuracy 

A customer uses the feature to search promotions, namely the one for the cross-selling 

offer. The system should show products that are related to the customer taste according to 

the items that he has scanned or bought after a promotion search. This is a good example 

for accuracy. 

 Availability 

The infrastructure of hosting distributed in quick and safe centres of data that allows to 

have the app always available and scalable according to the needs of the moment. 

 Resource usage 

The application could be developed for high-performance mobile phones which have many 

resources, such as 1 GB ram. In this case, the application could have not been optimized for 

a less powerful device, which will slow down the experience. 

 

 

1.5. Supportability 
 

It includes set up requirements and configuration, as well as facilitation to maintain and 

manage the operation of the system. 

 Adaptability 

Has been the application designed to be ported easily to another operative system? For 

example, the application could have been initially developed for Android but having in mind 

a possible version for IOS. 

 Maintainability 

Has the application been designed in order to add new functionality if required by the 

client? For example, add a new capability to the chat subsystem where a user can use 

emoticons in the conversations.  Furthermore, this includes the capacity of fixing bugs. If it is 

more expensive to re-rewrite the code, this means that maintainability is not good.  

The product management will be carried out by connecting a content management system 

to the company data base. 
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 Internationalization 

For example, depending on the country, Date/time format changes. Therefore, if the 

application has an input for a date, it should be the appropriate one. For example, the 

format in Spain is dd/mm/yyyy 

 

 Configurability 

Customers may need different types of configurations. For example, a user may prefer to 

have notifications activated for possible promotions. 

 



Software Systems Modelling Assignment 2013 
By Ari Josue Peiro Lopez 

 
Page 7 of 20 

 

2. Use Case Diagram 

Customer

Find product information

Find Promotion

Staff

Share user-generated content

Enter Product Information

Communicate 

“Actor”
Database

Contact

<<extend>> Require assistance

Find 
Cross-Selling Offer

Find Samples

Find Discount Offer

Communicate with Staff

Communicate with contacts

“Actor”
Database

Take Promotion

<<extend>>

<<extend>>

<<extend>>

<<extend>>

Staff

Floor Staff

Office Staff

Reserve Promotion

<<include>>
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The use case modelling is the simplest and most effective technique to model the system 

requirements from the user point of view. Use-case diagrams are used to show how a 

system or business work currently or how users want it to work. It is not an approach to 

object-orientation, it is really a way to model processes.  Therefore, it will help to 

understand the interaction between users and the system and capture requirements more 

efficiently “Whether developing a new system or replacing an existing system, it is very 

important to specify the requirements of the new system precisely and unambiguously. There 

are frequently many users of the system; in a large company, these might be engineers, 

marketing and sales staff, managers, IT staff, administrative staff, etc. The requirements of 

each group of users, often referred to as stakeholders, must be understood and specified.” 

(Gomaa 2011, p.72) 

Use cases could be considered as goals that users have when they interact with the system.  

Therefore, a good starting point is trying to find out the user goals. However, the actors that 

interact with the system must be identified first.  Larman (2002, p.61) says that “Actors have 

goals (or needs) and use applications to help satisfy them. Consequently, an EBP-level use 

case is called a user goal-level user case, to emphasize that it serves (or should serve) to 

fulfil a goal of a user of the system, or the primary actor.” 

 

2.1. Identifying the Actors  
 

2.1.1. System Boundary. 

In order to identify the actors, the first thing to do is to choose a system boundary. In this 

scenario the system boundary would be the application. Larman (2002, p64) supports this 

“If it is not clear, defining the boundary of the system under design can be clarified by 

defining what is outside the external primary and supporting actors.”  

 

2.1.2. Identifying Primary Actors and Goals. 

Primary actors could be more easily identified by listing their goals. Larman (2002, p.65) 

suggests “Record the primary actors and their user goals in an actor-goal list.”  

Next a table with possible users and their goals: 

Figure 1 

Actor Goal 

 Customer Primary actor  Get Information about a certain 
product. 

 Find promotions. 

 Create social media content. 

 Communicate with other users. 
 

 Staff Primary actor  Enter information about products. 
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Figure 1.1 

Supporting and off-stage actors 

 Contact as off-stage actor  Has an interest in the app. Receive 
messages from other users. Social 
media content is shared with 
Contact. 

 Database as a Supporting actor.  Provides information, customers, 
products, pictures, comments, etc. 

 Staff as Supporting actor  Helps customer when require 
assistance to find a product. 

 

Larman (2002, p.64) explains the difference between primary and supporting actors 

“primary actors have user goals fulfilled through using services of the system. They call upon 

the system to help them. This is in contrast to supporting actors, which provide services to the 

system under design." 

According to the previous statements: Customer and Staff are primary actors. They all have 

some goals to be fulfilled by the system. Contact is an off-stage actor that has an interest in 

the system. For example, social content can be shared with him/her. However, Gomaa 

(2001, p.76) states “A primary actor initiates a use case. Thus, the use case starts with an 

input from the primary actor to which the system has to respond.” Staff would initiate “Enter 

Product Information” and Customer “Find product information” a clearly symptom that they 

are primary actors. 

At the same time, a member of the staff could also assist a customer when required by the 

latter. I consider that the staff member is playing a supporting role in that case. 

The Database that will store the information generated by Staff and Customer is clearly a 

secondary actor. Larman (2002, p.70) defines supporting actor as an entity that “provides a 

service (for example, information) to the SuD. The automated payment authorization service 

is an example. Often a computer system, but could be an organization or person.”  

Contact is another role played by customer, not considered primary or supporting but off-

stage. Larman (2002 p.70) argues that an off-stage actor “has an interest in the behaviour of 

the use case, but is not primary or supporting”. For example in this role, “contact” can 

receive an accept request from a customer for the instant message feature as well as 

discussing a determined product when a customer takes a picture and share it with their 

contacts. 

The identification of the actors indicates that the system boundary is the mobile application. 
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2.2. Identifying Use Cases 

Cockburn (2001) argues that there are different levels of use cases. Summary goals, user 

goals, sub-functions goals and black goals that are the lowest level. Depending on the goal, 

the use case will have a different level. The most important for the shop mobile app are user 

goals. 

Cockburn (2001, p.70) considers that “the user goal is the goal of greatest interest. It is the 

goal the primary actor has in trying to get work done, or the user has in using the system at 

all. It corresponds to "elementary business process" in the business process engineering 

literature.” 

According to Cockburn (2001, p.70) “A user goal addresses the question, "Can the primary 

actor go away happy after having done this?" 

In order to identify the user use cases I followed the EBP test. 

“The EBP Use Case requirements analysis for a computer application, focus on use cases at 

the level of elementary business processes (EBPs). EBP is a term from the business process 

engineering field, 4  defined as: A  task  performed  by  one  person  in  one  place  at  one  

time,  in response to a business event, which adds measurable business value  and leaves the  

data in a  consistent  state. e.g., Approve Credit or Price Order” (Larman 2002, p.60).  

For example, a customer that wants to know certain characteristics about a certain product 

such as price, availability, description of its functions will fulfil its goal by “Find product 

information”.  In most circumstances the EBP would pass the following test:  “One person, 

one sitting (2-20 minutes).test” Lamar (2002. P.60).  

Does “Find product information” pass the mentioned test? Sure it does, because it is a goal 

of the customer as user of the system.  

Summary use cases are higher level goals that take longer time than blue use cases. 

Cockburn (2001, p.72) states “Summary use cases typically execute over hours, days, weeks, 

months, or years.”  A summary goal would be “increase sales”. This goal would be higher 

than a user use case and the application would be an instrument to achieve it. The boundary 

for this goal would be the shop, therefore it would be out of the scope. 

Another test followed to identify the use cases has been the “Size Test”.  It argues that a use 

case typically contains many steps. For example, “Share user-generated Content” is a use 

case that will pass this test. However, “Add Contact” would not do it since it is a lower-level 

use case and therefore it is just one more step to fulfil the former. 
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2.3. Relationships 
 

2.3.1. Extend Relationship 
 

After finding the “product information” required the customer can choose whether “require 

assistance” in order to for example be guided to a determined item in the shop. Therefore 

the extended use-case is not compulsory (Figure 2). 

 

Figure 2 

Customer

Find product information <<extend>> Require assistance

Floor Staff

 

 
 

 

2.3.2. Include Relationship 

In order to complete the “Take Promotion” use case, the “Reserve Promotion” use case 

must be carried out first (Figure 3). 

Figure 3 

Customer

Take Promotion

Reserve Promotion

<<include>>
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3. Use Case Narrative. 

The Use case has been narrated following the essential style writing. “In an essential writing 

style, the narrative is expressed at the level of the user's intentions and system's 

responsibilities rather than their concrete actions. They remain free of technology and 

mechanism details, especially those related to the UI.” Larman (2002, p.67) 

 

 Use case Name: Share User-generated Content 

 Summary: Customer takes picture of a product that can be shared with other 

contacts. Then, customers can leave comments about the picture and start a 

discussion. 

 Primary Actor: Customer. 

 Dependency: Extends communicate with contacts 

 Precondition:  Mobile Phone must have camera. System must have access to the 

internet. 

 

 Description of insertion segment:  

  

1. Customer takes a picture of a product. 

2. System saves picture. 

3. Customer leaves a comment of product picture. 

4. System saves comment. 

5. Customer sends request to contact. 

6. Customer shares product picture with contacts. 

7. Other contacts comment the same product picture. 

8. System saves all comments. 

 

 Description of alternative sequence: 

6B. Contact does not accept request to share picture. Discussion about the picture cannot 

be started until contact accepts it. 

 Post condition: The content generated, pictures shared, comments left are saved. 

 Non-functional requirements: Performance: Contact must answer request sent by 

customer within one week otherwise the request has to be sent again. 
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4. Sequence Diagram 

 

:Customer :System

createPicture

createComment

shareRequest

shareRequest back

sharePicture

wait for contact acceptance

createComment

:Contact

picture saved

comment saved

comment saved

Alt

shareRequest = false

shareRequest = true
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5. The Domain Model  
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Larman (2002, p.132) states that “The quintessential object-oriented step in analysis or 

investigation is the decomposition of a domain of interest into individual conceptual classes 

or objects -- the things we are aware of.” 

The domain model will show conceptual classes rather than software classes. 

 

5.1. Identifying Conceptual Classes 

The first step is to find the conceptual classes. Conceptual classes must be meaningful in the 

domain of interest, the mobile application for the shop in this case. 

Larman (2002) explains that is usual to forget classes during the identification and found 

later on while considering attributes or associations or during the design stage. Therefore 

Larman (2002, p.133) defends that “It is better to over specify a domain model with lots of 

fine-grained conceptual classes than to underspecify it.” 

In order to identify them, various strategies can be performed. The strategy followed is one 

that Larman (2002, p.133) proposes “start the creation of a domain model by making a list of 

candidate conceptual classes.” 

The table with the classes specified next (figure 4): 

 

Figure 4 

Table that categorizes possible types of conceptual Classes 

Conceptual class category 

 physical or tangible objects  Item 

 specifications, designs, or 
descriptions of things 

 Product 

 places  Shop 

 transactions  

 transaction line items  

 roles of people  Customer, staff 

 containers of other things  

 things in a container  Message 

 other computer or electro-
mechanical systems external to the 
system 

 

 abstract noun concepts  

 organizations  

 events  

 processes  
(often  not  represented as a 
concept, but may be) 

 

 rules and policies  
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 catalogues  Catalogue 

 records of finance, work, contracts,  
legal matters 

 

 financial instruments and services  

 manuals, documents, reference  
papers, books 

 

 Product or service related to a 
transaction or transaction line item 

 Promotion 

 

 

Another method that has been used is the linguistic analysis.  Larman (2002, p.135) 

describes it as a way to “identify the nouns and noun phrases in textual descriptions of a 

domain, and consider them as candidate conceptual classes or attributes.” 

Therefore, applying this technique on the use case narrated in chapter 3, it is possible to 

identify: 

Picture, customer, contact, comment and product. 

The conceptual category table already showed customer, and product. This technique is 

unveiling picture, contact and comment. I consider that contact should not be a class since it 

is basically a customer but in the context of social media.  

Therefore the list of classes are: 

 Product 

 Customer 

 Item 

 Shop 

 Staff 

 Catalogue 

 Promotion 

 Picture 

 Message 
 

For example, Product is considered a description of items. When a customer is taking an 

Item is also taking a product of certain characteristics and if the items are deleted the 

description remains. Customer and Staff are roles that interact with the system. Catalogue is 

the group of products that shop contains. Shop is the physical space where most of the use 

cases take place. Promotion is a service related to a product. 

In order to avoid mistakes while identifying Classes and confuse them with attributes, I 

followed the guideline suggested by Larman (2002, p.138) “If we do not think of some 

conceptual class X as a number or text in the real world, X is probably a conceptual class, 

not an attribute.” 
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5.1.1. Association class 

An association class is often generated from a relationship between one-to-many or many-

to-many. 

When a customer shares a picture, this can generate comments about the picture. Hence, 

the association class with their own attributes (Figure 5). 

 

Figure 5 

Relationship between Customer and Picture 

 
 

 

5.2. Associations 

Larman (2002, p.154) suggest to consider the follow guidelines to find associations: 

 “-Associations for which knowledge of the relationship needs to be pre- served for some 

duration ("need-to-know" associations).    Associations derived from the Common 

Associations List.” 

For example one association that needs to be pre-served for some duration is the one 

between product and promotion (figure 6). 

 

Figure 6 
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Some examples of associations from the common list suggested by Larman (2002) are the 

following (figure 7): 

Figure 7 

A description for B 

 
 

 

Figure 8 

A communicates with B 

 
 

5.2.1. Aggregation and Composition 

An example of aggregation and composition in the domain model can be found in the 

associations that the Shop has with Catalog, Item and StaffMember. Shop has an 

aggregation relationship with StaffMember and Item. In the event that the Shop had to 

cease its activity, staff members could be re-employed in another shop and the items could 

be sent to be part of another shop as well (figure 9). 

 

Figure 9 

 
 

The association between Shop and Catalogue is a composition. When the shop stops its 

activity the catalogue of that shop stops existing as well (figure 10). 

 

Figure 10 
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There is no need to use roles in Aggregation and Composition since it is assumed that the 

whole has the “parts”. 

 

5.2.2. Generalization 

It indicates that a class inheritance the attributes specified by a more general class. An 

example in the domain model is the promotion that has more concrete classes: Sample, 

Cross-selling offer and DiscountOffer (figure 11). 

 

Figure 11 

 
 

 

5.2.3 Realization 

Realization refers to the implementation of an interface by a class. Firstly, the class must 

declare the implementation of the interface. Secondly the class must define a body of 

methods imposed by the interface.  

In this example (figure 12), the interface searchable imposes the body of methods that will 

be have to be defined in the classes so that the can be searched by the Customer. 

 

Figure 12 
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