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ABSTRACT 

 

Requirements analysis is very important phase of the software development life cycle (SDLC). It is used to 

build domain or conceptual models from requirements analysis. These models are helpful for defining 

stakeholders and functional requirements. Also, these functional requirements are easy to define for local 

systems, but they are very difficult to define for distributed stakeholders or systems. In this paper, we 

proposed a new approach to generate integrated requirements for a distributed system. This approach is 

composed of four steps: The first one is to generate an event table with a proposed template that suitable for 

requirements collection. This event table will be filled for each department and branch. The second one is 

to generate a normalized event table for all departments and branches. The third one is building and 

analyzing an integrated table to define the redundancy of functional requirements for all departments and 

branches. The final one is to generate and propose a new UML notation for distributed functional 

requirements. This approach is applied to a real ERP system as a case study and shows a significant result. 

Keywords: Analysis Models, Distributed requirements, Transformation, Distributed Global Use Case, 

Distributed Local Use Case, Event Table, Use Case Notation. 

 

1. INTRODUCTION  

 

The requirements gathering and analysis phase, is 

the most important phase in the software 

development life cycle (SDLC). In this phase, 

analysts communicate with stakeholders to acquire 

the requirements for a project. The requirements 

serve as inputs for upcoming phases of the SDLC. 

They need to be as complete as possible. Changes to 

requirements during subsequent phases of the project 

can be more expensive than during the requirements 

phase. A major problem with functional 

requirements is that of unstated or implicit 

requirements, which stakeholders presume the 

analyst knows. Also, if the functional requirements 

and stakeholders are distributed, this will cause many 

challenges for the analyst in order to build system 

models. Some stakeholders have trouble 

understanding the requirements presented in the form 

of text and analysts may also have some problems to 

build system models from the form of text. 

While many tools exist to render and visualize 

requirements models, not many tools exist to assist 

the requirements analyst during the requirements 

analysis phase. For the purpose of visualizing 

functional requirements, the system models such as a 

use case model are valuable. A use case model was 

proposed by Jacobson, et al. [18], they proposed an 

approach to deal with documenting the stakeholder 

functional requirements in an easy way that leads to 

discover what classes are needed to be implemented. 

The same approach was developed by Cockburn [24] 

and other authors [19]. A use case is a description of 

user-system interaction expressed in natural 

language.  

Use cases can be identified by using an events 

decomposition technique or by focusing on users and 

their goals. Also, a system analyst can identify an 

event table by using manual or brain storming 

techniques. Event table is a catalogue of use cases 

that lists events in rows and key pieces of 

information about each event in columns. The event 

table was used as the preferred event analysis 

technique in the requirements engineering process as 

in [20-22]. Event table is a list of actions that lists 

events in rows and the information about each event 

in columns. The results of event analysis are 

documented in an event table. The event table used 

in the both structured approach and object-oriented 

approach, in structured approach, event analysis 
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recognizes a basic set of processes. While it is an 

event discourses an essential use-case in object-

oriented approach as in [23].  

This paper includes the following phases: first the 

requirements for each branch will be entered into the 

proposed customized event table. Secondly, the 

normalization process will be applied on the 

customized event table. Thirdly, the integration 

process is used to identify and classify the 

requirements for local and global requirements. This 

work will adds significant improvements in the 

software engineering process by generating a new 

UML notation for local and global use cases. In 

addition, this work will be helpful in software 

analysis and design for classifying the requirements 

in the distributed systems. This research will address 

many literature problems such as the weight of the 

requirements, the redundancy of the requirements, 

the importance of the requirements and the local and 

global requirements while most applications today 

are works for local and global environment. Besides 

that, the main contributions of this paper are: 

• Propose an adaptive event table to meet the 

proposed transformation approach. 

• Propose a transformation model that generates 

use cases from an event table, even if the 

requirements are distributed globally or 

locally. 

• Propose a novel UML notation for a 

distributed global and local use case. 

This paper is structured as the following: Section 1 

presents an introduction about the proposed approach 

and the importance of requirements and the event 

table. Section 2 presents a survey of the related work 

in this field. The methodology and the proposed 

work phases are presented in section 3. Section 4, 

illustrates an example that applying the phases of the 

proposed approach using rent a car system as a case 

study. Finally the conclusion and future work 

presented in section 5. 

2. RELATED WORK  

 

The process of generating the requirements 

analysis from the row requirements is one of the 

difficult tasks in the software development process. 

In addition, the transmission of analyzing 

requirements to design or implementation is also 

considered as a difficult activity during the software 

development process. The complexity related to it 

can cause many errors mainly if the ambiguity of 

requirements exists. To eliminate this ambiguity, 

many researches were done for providing semi-

automated ways to generate analysis and design 

models or code artifacts. The traditional requirement 

engineering is facing many problems such as 

requirement prioritization, validation, 

communication gaps, over scoping, and customer 

involvement [25] 

Various approaches were proposed to solve this 

problem. Some researchers focused on requirements 

in respect to their precision by defining new 

languages for this purpose, such as in [6] and [7]. 

The disadvantage of these approaches is that they do 

not propose further code generation. Some 

approaches can be distinguished by their use of use 

case scenarios for requirements specification. 

Giganto et al. [8] propose an algorithm to identify 

use case sentences from requirements specifications 

written in controlled natural language and as a 

result–automatically obtain classes from use cases. 

Whereas Mustafiz et al. [9] propose transformation 

rules for creating different types of behavioral 

diagrams from use case scenarios.  

Deeptimahanti et al. [10] suggest analyzing 

requirements specifications presented in natural 

language, using Natural Language Processing 

techniques and generate use case diagrams and class 

models. Most of the solutions focused on code 

generation use graphical notations like UML [11] to 

specify static and dynamic aspects of systems. One 

example is the open source AndroMDA [12] code 

generation framework which supports the Model 

Driven Architecture [13] paradigm. As input,  

Hussain and Clear in [27], they reported the 

results of a study in two global software 

development based on client-vendor relationships. In 

both cases, they used spreadsheet technology for use 

locally and for bridging across sites, these 

spreadsheet files were embedded within different 

collaborative technologies. They are practices co-

evolved with the spreadsheet artefacts to managing 

requirements change. Each single spreadsheet cell 

content has far wider implications for global 

requirements change management. Other researchers 

show the importance of requirements agility in 

global environment [26] they reflected the 

differences of ‘traditional’ and agile requirements 

changes. 

AndroMDA takes UML models from various 

CASE tools and provides generation of deployable 

applications and software components. In turn, 

textual specifications used as input, turn out to be 

often too formalized and thus difficult to understand 

by the end-users where the purpose is specifying 

requirements [14]. There are also numbers of 
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solutions focusing directly on graphical user 

interface generation. Many of them, however, use 

notations designed specifically for this purpose, e.g. 

the one proposed by Falb, et al. [15]. Some other 

solution uses the existing software development 

notations. However, these notations operate at 

significantly lower level of abstraction than 

requirements specification, as e.g. proposed by 

Janssen et al. [16]. There also exists a solution based 

on requirements scenarios [17], but it only generates 

a graphical user interface mock ups.  

 

 

3. PROPOSED APPROACH  

 

In this paper, we proposed a new novel approach 

to generate a global and local use cases for 

distributed systems. The methodology and the 

proposed work framework are illustrated in Figure 1. 

This approach composed of five phases: the first 

phase is filling up the requirements in the proposed 

event table. The second phase is the normalization 

process to normalize the requirements in an event 

table and eliminating the redundancy rows and actors 

in the local event table at branch level. The third 

phase is the integration process to concatenate the 

distributed event tables into integrated one and to 

define the local and global definitions. The fourth 

phase is to generate a new Use Case Notation for 

Global and Local distributed requirements. Finally, 

the result of this approach is to construct a new 

distributed notation for Global and Local distributed 

use cases. 

 

This approach will go throw many processes to 

get an analysis models mainly use case model 

(Global/Local Distributed Use Cases, Use Cases and 

Actors) and will consists of the following processes. 

 

 

Figure 1. The methodology and the proposed work 

framework. 

 

 

3.1 Entering Process  

 

In this process, we propose the adaptive event 

table that is customizable and adapted to contain the 

requirements of local and global levels. This 

requirements entered by the system analyst as 

demonstrated in Table 1. This event table will be 

entered for each department in the branch and for all 

branches in the distributed system. 
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Table 1. Customized event table 

 

Where, E: is Event, IM: Input Message, SS: 

Source/Subject; BV: Behavior/Verb; OM: Output 

Message; O: Object; BN: Branch Number; DN: 

Department Number; BR: Branch Redundancy; and 

DR: Department Redundancy. 

3.2 Normalization Process  

 

This process will normalize each table by 

eliminating the redundancy of use cases in each 

branch and for each department. This normalization 

algorithm is demonstrated in Figure 2 and the result 

will be shown as assigned symbols in DR attribute in 

a new normalized customized event table. 

 

Figure 2. Normalization Algorithm 

 

3.3 Normalization Process  

 

After the normalization process, the row 

redundancy and data redundancy in each event table 

at department level will be eliminated. These 

normalized event tables will be integrated by 

applying integration and global use case definition 

Algorithms as demonstrated in Figure 3 and Figure 

4. Also, the result will be shown as assigned symbol 

in BR attribute in a new integrated normalized 

customized event table. 
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Figure 3. Integration Algorithm. 

 

 

 

 

Figure 4. Global Use Case Definition Algorithm. 

 

 

3.4 Normalization Process  

 

This process will generate the use case notations 

such as: global distributed use cases, local 

distributed use cases, use cases and actors with their 

relations. The use case generation process algorithm 

is demonstrated in Figure 5. The results of this 

algorithm shown as a new notation use case diagram 

as demonstrated in Figure 6. 
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Figure 5. Use Case Generating Algorithm 

 

 

 

Figure 6. Notation of Global/Local Distributed Use Cases 

 

To illustrate the proposed methodology and the 

framework we present a case study example that 

represents a distributed system for one of a “Car 

Rental System” in Jordan. 

 

4. CASE STUDY OF THE PROPOSED 

APPROACH  
 

This case study takes a car rental system a broad 

Jordan called “JOR Rent a Car”. This company has 

many branches distributed across Jordan. The 

proposed approach will be implemented as the 

following:  

 

4.1 Entering Process 

 The system analyst will enter his requirements in 

our template and the result will be saved in the 

following customized event tables as shown in Table 

2 and Table 3. 

 

 

 

 

 

 

 

 

 

 

 

 



Journal of Theoretical and Applied Information Technology 
 15

th 
September 2016. Vol.91. No.1 

 © 2005 - 2016 JATIT & LLS. All rights reserved.   

 

ISSN: 1992-8645                                                       www.jatit.org                                                          E-ISSN: 1817-3195      

 
7 

 

 

Table 2. Customized event table for branch 1. 

 

 

 

 

Table 3. Customized Table for Branch 2 

 

4.2 Normalization Process  

This process will be implemented for each 

customized event table by using a normalization 

algorithm and the result will be saved in a 

normalized customized event table as demonstrated 
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in the following tables for each branch as shown in 

Table 4 and Table 5. 

 

Table 4. Normalized Customized Event Table for 

Branch 1. 

 

Table 5. Normalized Customized Event Table for 

Branch 2 

 

4.3 Integration Process  

This process will integrate all the normalized 

event tables by implementing integration and 

defining global/local distributed use cases algorithms 

as mentioned above. Table 6 shows the results in one 

Integrated Normalized Customized Event Table.  
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Table 6. Integrated Normalized Customized Event 

Table. 

 

4.4 Use Case Generation Process  

The results of this process and the overall 

algorithm are shown in Figure 7. The proposed new 

notations are illustrated in the figure below. These 

notations are a new novel method to identify and 

manage the local and global requirements in the 

software engineering requirement process. 

 

Figure 7. Rent a Car Use Case Diagram with New 

Notations 
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5. CONCLUSION AND FUTURE WORK  
 

This paper proposes a novel method and 

algorithm to identify and managing an enterprise 

requirements. These requirements are identified and 

classified into standard requirements, local 

requirements or global requirements. This 

identification will add a significant improvements of 

the enterprise system analysis since, this algorithm 

identified the department location, the branch and 

the importance of the entered requirement. This 

approach will help the software designer and 

analysts in the software engineering process.  

The results of the case study show the importance 

of the proposed work in identifying the redundant 

requirements and to discard them, in addition to 

classifying the requirement into local and global one 

and to what branch or stakeholder it belongs to. This 

is illustrated in the tables resulting from applying the 

proposed algorithms.    

Besides that, the proposed work needs a good 

starting point of requirements collection based on 

categorized questions that are suitable to the system 

domain. 

The future work is to implement the proposed 

algorithm and measure the accuracy and the 

performance of different type of requirements. 
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