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Abstract 
 

This paper proposes a reservation scheduling system for vehicle inspection center 
(VIC) with the goal of achieving efficiency using object-oriented methodology. 
Scheduling areas play important role in vehicle inspection centre, as for customer 
they expect shorter waiting time and the management of VIC demanded high 
throughput.  This paper we focus on design phase of the reservation scheduling 
system development incorporating by Unified Modeling Language (UML) approach 
as a tool for modeling design.  

 
 
Introduction 

 
This research studied in reservation scheduling for vehicle inspection center as their 
aim in optimizing vehicle examiner in an inspection lane. Currently this research is 
developing a reservation scheduling system particularly in design phase. In this phase, 
we use UML tool to design the architecture of the system particular the use case 
diagram and class diagram will be presented in this paper. UML diagrams are a key 
part of program design. They can enhance understanding of complex programming 
concept, and assist in problem analysis and solution design [1]. 
 
This paper is organized as follow. Section 2 summarizes the previous work which had 
been done in the past.  We furthermore describe our preliminary study about UML in 
section 3. Section 4 constitutes the main part of this paper which is devoted to process 
modeling in UML. In this part the design and modeling system will be generated in 
the diagram. By the end of this paper, we end with conclusion and a little bit about 
our future work. 
 
Background Study 
 
In the previous work, we had visited at some of vehicle inspection centre to collect the 
real information about vehicle inspection process. From this study we found some of 
the problem in the present system only being able to do very limited operations, such 
as stated below: 
 

- Customers take a long time to wait their vehicle to be inspected.  
- The data vehicles will be registered when they come for initial inspection. 
- There is no specific time are allocate to finish for every inspection.  
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- The system can generate the future appointment with manually by increasing 6 
month for every inspection date doing by clerk. 

- This system are not identify a holiday. So before create the inspection date the 
clerk will refer to calendar to find the available date. 

 
Data Collection 
 
Data collection has been carried in vehicle inspection center. We use this method to 
get real data especially in processing time. The processing time for each of the vehicle 
being inspected is in seconds due to precision.  
 
From data collection, the data analysis is initiated by extracting data into the 
algorithm. Data analysis is some of steps for transforming data with the aim to 
generate some algorithm that will serve as an engine to this new system to solve time 
constraint problem [2]. 
 
System Requirement Specification (SRS) 

The description of the new system to be developed will be explained in SRS 
document. This requirement is presented in UML designs that are easy to read and 
understand by both technical experts and non-technical people. With this document it 
also can minimize misunderstandings between users, the product development team 
and other stakeholders. Finally, by concentrate on functional as well as non-functional 
requirements we ensure that specifications detail not only product features but also 
address performance, reliability, security, maintainability and other critical issue 

Character istics of Unified Modeling Language in Design  
 
What is UML? 
 
The UML is a very important part of developing objects oriented software and the 
software development process. [3] The UML represent a collection of best 
engineering practices that have proven successful in the modeling of large and 
complex system. The UML can help even non-programmer to understanding the 
overall functionality of the system. We choose this method because the modeling 
design patterns with UML have several advantages include [3]:- 
 

- It quite naturally to object oriented modeling 
- Process models can be communicated more easily in a large number of people 
- UML provide a large set of diagram which can be used to define both 

structured and behavior of dynamic software process 
- Object oriented modeling support the earlier phase of process model 

development 
- By UML process model it easy to map them to programmed systems. 

 
Types of UML diagrams 
 
UML defines various types of diagrams: use case diagram, class diagram, sequence 
diagram, activity diagram, deployment diagram, component diagram, collaboration 
diagram and object diagram. This paper we just focus in use case, sequence, activity, 
and class diagram. The UML diagrams were recommended used as input to test cases. 
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Use case were input functional test specification, sequence diagram were input to 
integration testing and class diagram were input to unit testing [4]. For further detail, 
here some description about UML diagram and their function. 

Use Case Diagram is a way to capture system functionality and requirement in UML. 
Use case diagram consist of name pieces of functionality, the person invoking the 
functionality which called as actor and possibly the element responsible for 
implementing the use case. Generally, use cases express the behavior of a system, 
model the functionality requirement of system using actors and use cases without the 
excessive detail which often confuses people with a less technical background.  
 
Class Diagram shows the structure and behavior of program system. In class diagram 
contents using design elements such as classes, packages and objects, name, 
signature, and properties. 
There are several types of relationship in class diagrams such as association, 
dependency, generalization, aggregation, composition and realization. Each 
relationship is represented in the diagram by a difference type of arrow. 
 
Activity Diagram is used to model workflow or business processes and internal 
operation. It illustrates the dynamic nature of a system by modeling the flow of 
control from activity to activity. An activity represents an operation on some class in 
the system that results in a change in the state of the system.  
 
Sequence diagrams a very useful in elaborating and detailing the behavior of a 
system. This diagram show the interaction between the object involved in the use 
case, the actors and flows of events. On horizontal axis it shows of the object that it 
represented, while on vertical axis it shows the flow or sequence of the event. 
 
The Design Phase 
 
In order to have better performance on inspection appointment, we required for 
modeling and design the new model system to reduce any problem occurring in the 
manually system. Therefore, the new system can be more efficient and more effective. 
In the design phase, we present how the process modeling in UML will be designed. 
This part is very important because it can reduce the cost of communication and to 
minimize misunderstanding which result from drawing the diagram in many different 
way [4].The use case diagram will be described in section 4.1 and continued by class 
diagram that will be shown in section 4.2.  
 
Use case diagram 
 
A use case illustrate the overall function in the system and how the system should be 
respond in condition to a request of the user requirement. Human interact with this 
system in three different roles: as system maintenance, clerk and customer. For further 
explanation, we show our new system into use case diagram in Figure 1 and table 
below clarify all about their function. 
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Fig. 1: Use case in the new system 
 

Clerk Clerk is a main person who indicates a new appointment. By 
doing this system, clerk can insert or update form, login/ logout, 
update appointment, insert new appointment, view vehicle data 
and scheduling appointment and print the schedule.  

System maintainer This person responsible for environmental system especially in 
handling database system. System maintainer will generate the 
new variable and can change the value of variable in update 
database function. Generally, system maintenance can achieve 
all function in use case such as login / logout update form, view 
vehicle data and appointment scheduling and also can print the 
schedule. 

Customer In this system, customer can only view the data like view for 
vehicle data and scheduling appointment.                                                                                                                                                                             

 
Table 1: Clarification the function of use case 
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Class Diagram  
 
Class diagram represent the structure and global of program, showing classes, 
interfaces, and their relationships. They help software developer by abstracting 
implementation details and presenting view of the program lines of code. Class 
diagram would help software maintainers to understand programs architecture and to 
locate places requiring modifications during maintenance [5]. Here we present our 
class diagram in entire system and brief description will be explain in section 4.2.1. 
 

 
 

Fig. 2: Class Diagram in Entire System 
 
 Descr iption about class diagram 
 
Figure 2 presents the whole class diagram for new reservation scheduling system in 
vehicle inspection. This figure contains a class diagram, showing the data attributes 
and function in each class. There are eight classes: vehicle, schedule, calendar, 
customer, admin, inspection, new vehicle and registered vehicle which are connected 
to each other by various types of relationship such as dependency, association, and 
generalization with their multiplicities. As you can see in the diagram, there have two 
classes which are inheritance relationship to vehicle class (the parent). That means 
new vehicle class and registered class are child to parent class and the child can 
overwrite the method from parent class.  
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Conclusion and Future Works 
 
The paper present the initial part of design phase that is use case and class diagram, In 
the future, we will extend our design to sequence and activity diagram. With a full 
automation system, we believe that the efficiency of reservation scheduling will be 
improved. 
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