APPRAISAL OF SIMULATION FOR A QUEUING SYSTEM

 (A CASE STUDY OF IMO STATE TRANSPORT COMPANY ITC OWERRI)

Abstract

The project looked into the concept of simulation system that provides method of handling problems, which are difficult or costly to solve analytically. It is also allows the study or learning the behavior of the system. To text hypothesis and design a system that may be available for direct observation or experiment and by applying digital simulation to help find the solutions to problems relating to resources allocations to production of efficiency. The programming language to be used is visual basic become of its visual interface and familiarity of the language.
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CHAPTER ONE: 

INTRODUCTION 

1.0
Introduction
As the world's population grew, so did the number of lineups and their length. More clients equals more commercial transactions in the business sector. An effective queuing system is one of the numerous strategies to attract consumers since it decreases a customer's waiting time. As a consequence, the decreased wait time makes customers happy, and one thing is certain: a pleased client will return for more business. As opined by Onyekwere, Amos, Chris &  Nnenna  (2015), Queuing is defined as the mathematical study of wait periods or queues. They do indefinite mathematical analyses of several connected activities, such as queue arrival, queue waiting, and being serviced by servers at the head of the queue. The introduction of computer systems has brought significant changes to many sectors of human activity throughout the years. This technology has increased the speed and precision with which information is processed. With the arrival of computers into practically every aspect of life, laborious tasks may now be completed with minimal time and effort. Our modern computers may be utilized for airline reservations, transportation, and patient diagnostics, as a disability help, and to successfully provide hospital information systems.

On the other hand, Allen  (2016), a computer system is defined as an electrical device that receives data as input, processes the data, and produces information as output. Its applications in simulation are not to be disregarded. Simulation is the process of experimenting with or utilizing a model and recording the outcomes. It is utilized in a technique known as computer-assisted instructions. This has resulted in computers being used on a daily basis by scientists, engineers, medical experts, and businesses, as well as in transportation, industries, science, and education. Creating a simulation is frequently a difficult mathematical task. Initially, a set of rules, relationships, and operating procedures are described, together with other factors, such as establishing the simulation's objectives and input variables. Differentiate between controlled and uncontrolled variables, etc. the interactions of these event new rules, which subsequently evolved as the simulation methods Simulation implementation spans from simple paper and pencil simulations to elaborate computer-aided interactive systems. Simulation, as a teaching approach, enables pupils to cope with critical issues in a realistic manner. Computers can be used in the simulation of a queuing system. Simulation entails portraying aspects of business that a computer may change by attempting numerous options on the simulation model. The computer can properly predict outcomes in the actual world. For example, if a simulation model for investing practices is established, numerous investment methods may be tested to see which has the best chance of success.

The term queue refers to a group of people waiting to be served and can be found in transportation, such as people waiting to purchase tickets for their journey, banks, supermarkets, hospitals, offices, and restaurants, among other places. This is an important and specific application of the queuing theory. By studying these scenarios to determine typical waiting times, arrival rates, and so on, assistance may be acquired for making decisions accessible at specific times of day to process clients faster or if extra queue spaces are required(Garry 2016).

Imo Transport Company (ITC) has multiple terminals; however, its operations are not automated. Customers are given tickets when they pay, and the work is done by hand. Their queuing system can be stimulated with the use of digital models. This will go a long way toward increasing efficiency and providing adequate client satisfaction.
Statement Of The Problem

There are many factors that lead to the investigation or study of this system, queuing is an important issue that need to be resolved in Imo state transport company’s operation. Some of the problems that motivate the research to study of this system include:

Time wasting

Idle time at service facility

Dissatisfaction encounter in the company as a result of queue

To allocate resources according to encourage customers satisfaction

Objective Of The Study

Basically simulation is the imitation representation of the behavior of a dynamic system (capture expostulation) by that of another system namely a computer base mode.


Therefore the objective of this study include amongst others:

To test hypothesis and to design or experiment with system that may not yet be available for direct observation or experiment

By applying digital simulation to help find solutions to problems relating resources allocations to production schedule.

To achieve an economic balance between the cost of service and the cost associated with the wait required for the service.

To provide adequate but not excessive service facility. This is because if too much facility is provided, the service facility will be often idle. And if too little service is provided, it will lead to excessive waiting cost. Which shall lead to customer’s frustration and loss of goodwill.

Significance Of The Study

The significance of this study cannot be overemphasized owing to the various areas in which it is applied. The study of stimulation by the use of model in getting results in the world, which can be more accurately determined, Its significance can also be seen in the following reasons:

The study will go a long way to understand complex interaction of physical or social environmental factors.

The flexibility of the study is provided because it is easier, less costly and safer to change a representative of a system than to change the system itself.

One of the major significance of this study is to provide an adequate but not excessive service faculty. This is because if too service facility is provided, the service facility will often be idle and if too little service is provided it will lead to excessive waiting costs in terms of customers frustration and less of good will

This study will save cost in terms of time and money

With the use of simulation model, the risk involved in working on the real system is avoided.

The complexity of the real life system demands a representative model will ease the understanding of the model

   Scope And Limitation  

The research is basically limited to the case study of Imo state transport company. The simulation of queuing system in this aspect is limited to queuing in transportation. Manipulation of a simulation system concerns the acceptance of input and generation of output.

    Background Of The Case Study

Imo state transport company formally called Imo Transport Corporation is a limited liability company incorporated under the companies Act of 1968, the company commenced transport business in August 1988, the same month it was commissioned.


On inception in August 1988, the company’s “fleet” size was 20 vehicles made up of 10 nos 0365, 42 seater Mercedes Benz buses and 10 nos. 17 seater J-5 buses distributed over nine operational routes. The main objective of the company is to provide transport and allied services in the stave and beyond at an affordable rate.

   Background Of The Study

The research is faced with the basis of transportation. The company is an establishment with over fourthy two (42) branches Andover two hundred (200) buses serving as the background of the study. The research is faced towards different services as well as effective use of the available resources.

1.7
Definition Of Terms  

Simulation: Simulation is the process of experimenting or using a model and noting the results, which occur. It can also be defined as the imitation of some real things, state of affairs or process.

Model: a model is any representation (physical or abstract) of a real thing, event or circumstance.

Queuing: Queuing is the mathematical study of waiting times or queues.

Input Process: this is the manner in which units arrive at the queuing system.

Calling Population: this is the probability distribution of time between successive arrivals

Service Facility: this describes how customers are served and how they leave the queue system.

First Come First Serve: (FCFS) services are rendered to customers in the order in which they joined the queue.

Last Come Last Serve: (LCFS) services are rendered to customers in the reverse order in which they enter the queue.

Random: there is no order in which customers are served.

Computer Stimulation: this is an attempt to model a real life or hypothetical situations on a computer so that it can be studied to show how the system works.

Computer: computer is an electronic device that accepts data as input and processes it to give information as its output. It has been describe by several authors to mean several thing example:

Ndukwe (2005) windows based application packages described computer as a robot, an idiot, a magic machine etc. the author defined computer as an electronic device operating under stored-programme concept that accept data as input, processes the data and produces result as output.


Okafor (2006) file design, organization and management said that efficient file/data management requires the use of a computer database, which implies that computer is needed in this research work for record of the system.

CHAPTER TWO: LITERATURE REVIEW

2.0
Introduction

The topic simulation of queuing system covers a wide area of human endeavor, for instance banks, hospitals, transportation etc. hence it is a very important topic. Because of its versatility many authors have given different definition and explanation on it.


Eric (2009) operation research is of the opinion that waiting lines or queues occur very often in everyday life. He said that queues arise when a person must wait for the service because the service facility operating at full capacity is temporally unable to provide that service. Examples of queue situations are:

Patient who visit a doctor for medical care

Hungry men who visit the restaurants to be served

Prospective students who go to the registrars office to be registered

Customers who visit the bank to transact business

Customers who visit supermarkets

Here, to predict the number of units or persons demanding a service and the time it will take to provide the service facility to accommodate the demands becomes very difficult. Hence resulting to queues.


He further defined queuing theory as the mathematical study of waiting times or queues. They study endless mathematical analysis of several related processes including arrival of the queue, waiting in the queue and being served by servers at the food front of the queue. 

http// www.mammas.com.
(Discrete event stimulation) is of the opinion that the type of queuing system a business uses is an important factor in determining how efficient the business is run. He said that two types of queuing system. The single channel and the multiple channels queues, which are commonly seen in banks and fast food restaurants respectively, He also said that general queue also exist on the rare cases.


Ibe (1996) project work in computer science department is of the opinion that a queue formed at any time when the demand for a serviced exceeds the capacity of the service facility result in service facility being queued up. A queue usually consists of people but object too can form queues. It is important to say in ones everyday activities encounter one type of queuing situation or the other. The work by IBEC (1996) viewed source of queuing situation that are more or less required simulation of queuing system. They includes:

Passengers queuing for bus

Machines awaiting maintenance services

Cars waiting at traffic line

Company accounts awaiting audit 

Goods waiting in inventory

Telephone subscribes waiting for a clear time

People on a council housing list

As indicated, queues clearly differ from one to another. Some forms slowly and dipper rapidly. The study of queuing situations together with its analysis and technique is termed “queuing theory” and queuing theory is considered as a branch of operations research because the results are often used when making business decisions about the resources needed to provide service. It is applicable in business, commerce, industry, healthcare engineering and public service. Ibe C. dramatically sketch out symbols for queuing theory. The diagram is below

Fig 2.0  symbols for queuing theory 

 


System

In general, a queue is a line of people or thing waiting to be handled. Usually in sequential order starting at the beginning or top of the line or sequence, In computer technology, a queue is a sequence of work objects that are waiting to be processed.

Types Of Queue

According to Donald (2007), Introduction to managerial reveals that the type of queue depend generally on the way the queue are being managed. Some of the types reviewed in this work include:

General queue system

Single channel queuing system

Multiple channel queuing system

General Queue System

  Allen (2006), Pension planning. revealed that in general queuing system, the calling population is assumed to be infinite. That is, if a unit leaves the calling population and joins the waiting line or enters service, there is no change in the arrival rate. In general queuing system, the arrivals occur one at a time in a random order and once the customer joins the queuing system he will eventually receive the service. In general queuing system, the arrival rate and services are modeled as variables, which follow statistical distributions. If the arrival rate is greater than the service rate, the waiting line will grow without bound.

Single Channel Queuing System

Eric (2009). He is of the opinion that a single channel facility is one that has only one service facility. For this type of queue situation, the following features must be present:

The Arrival pattern is poison

 The service times are described by exponential distribution

Queue discipline is first come first serve (FIFS)

Arrivals is infinite

There is only one channel 

Mean arrival rate is less than mean service rate.

He said if the above conditions are satisfied, a single channel queuing system can be analyzed using the following formula

( - Means arrival rate of members into the queuing system per unit of time

( – Means service rate for the queuing system per unit of time.

1/( - Means (expected) inter arrival rate

1/( – Means (expected) service completion time

S – Number of servers in the system

P - (/( – utilization factor. The probability that the service facility is busy

Po – 1 – (/u – The probability that there are zero units in the system

Pn – ((/() n Po – Probability that there are no persons in the system

T – (/u – Traffic intensity. This is the ration of average service rate

L –(/(-( – Means (expected) number of customers in the queuing system, those being served and those in the queue

Lq – Means (expected) waiting time in the queue number in the queuing system

W – 1/(-( - Means (expected) waiting time in the queue (including service time)

Wq – (/ ( ((-() –Means (expected) waiting time in the Queue (excluding service time)

The single channel system can be seen in place such as banks and post offices, where one single queue will diverge into a few counters, the moment a customer leaves a service station, the customer at the head of the queue will go to the server.

Fig 2.1: Single channel stage, structure


fig 2.2: Single Channel multiple Stage Structure
Example of a single channel queue is a banking service entity that uses the single queue system customers in one queue and when they each the front, they will go to a server that is idle. The main characteristics of a single queue id the first come first serve

Multiple Channel Queuing 

Lucy (2002) quantitative technique  said in most cases two or more channels or queues are provided and members of the calling population from a single queue and wait for any one of the channels to be come available for service. Multiple channel system is commonly observed in fast food. It is a system whereby the consumers line up in rows directly in front of each served. They are arranged in relatively straight lines that do not converge. Gradually, the customers in the multiple channels queue feel happier because this queue length is shortened as they are distributed to different counter.

Fig 4 : multiple channel queuing system


Objective Of Queuing Theory

According to Lucy (2002), The major objective of the queuing theory is to provide an adequate but not excessive service facility. This is because if two much service facility is provided, the service facility will be often idle. And if two little service is provided, it will lead to excessive waiting costs in terms of customer’s frustration and loss of goodwill.


The objective of any queue system is to achieve an economic balance between the cost of service and the cost associated with the wait-required for the service.

The Queue Discipline

 The queue is the time of people waiting to be served. The queue discipline specifies the order in which customers entering the queue system are served. Queue discipline includes the following:

First come first serve: servers are rendered to customers in the order in which they joined the queue.

Last come first serve: services are rendered to customers in the reverse order in which they enter the queue

Random: there is no order in which customers are served.

Priority: there are two types of queue discipline. The pre-emptive discipline, which allows members of the calling population to interrupt members already receiving service and the non-pre-emptive, which arranges the queue so that the members with the highest priority get the first open service facility. For example an Okada accident victim may interrupt member already receiving treatment in a doctors office. 




Concept Of Queues In Series

According to Chukwuma  (1998) he have looked into the queues that assume that each series channel consist of one service point only. There are other situations that exist where each service channel may consist of several service points in series. In this situation, it is seen that customers to be served must pass successively through all these service points. If situation occurs in queues, it is regarded as queues in series or queues in random. This type of situation can be seen in multi-stage manufacturing system where each product is processed through a series of operations. It is illustrated as shown below:

Fig 5: queues in series



Queues in series

Simulation
Simulation has evolved into a mature discipline that is now one of the most widely used techniques in every area of human endeavor. For instance Robots has been simulated to virtually every kind of work done by real human.

Simulation stands in sharp contrast to the mathematical programming algorithms and statistics models. With simulation, the analyst creates a model of a system that describes some process involving individual entities such as persons, products or messages. The components of the model try to reproduce, with varying degree of accuracy, the actual operations of real components of the process. The components of stimulation are interconnected and can be viewed as a network with complex input-output relationships. Besides, the flow of entities through the system is controlled by logic rules.

Simulation has been defined by several authors to mean virtually same. 

Eric (2009) operations research and Lucy (2002) quantitative techniques said that simulation is the process of experimenting or using a model and noting the results or outcomes, which occur.

They said in a business context, the process of experimenting with model usually consists of inserting different input values and observing the resulting output values. For example, in a simulation of queuing situation, the input values might be the number of arrivals or service points and the output values might be numbers or times in the queue.

Eric (2009). Further explained that simulation is the imitation of some real things, state of affairs, or process. He also said that the act of simulating something generally entails representation concern key characteristics or behaviors of a selected physical or abstract system.

2.6.1
Why Do We Use Simulation

Garry (2006)  revealed There are several reasons why simulation is used in every  human endeavor. Some of the reasons include:

Simulation is used where analytical techniques are not available or would be overtly complex. Example production planning problems inventory control problem etc.

Simulation provides an insight into a problem, which would be obtained by other means.

Simulation maybe the only alternative to provide simulation to the problem under study or investigation

In most cases simulation is less costly than actual experimentation

Type Of Stimulation

We have two types of simulation models. They are:

1.
Continuous model: This deals with systems whose behavior changes continuously with time. The model uses differential equations to describe the interactions among the different element of the system. The study of population is a good example.

2.
Discrete Models: This deals with the study of waiting times with the objectives of determining the average waiting time and length of the queue.

2.6.3
Computer And Simulation

lucy(2002)quantitative technique said to carry out any sorts of realistic simulation, the use of a computer becomes a necessity. This is not because of any great complexity but merely because of the large number of times that one has to work through the model.


Because of the importance of the computers in simulation, special simulation languages have been developed to facilitate the program writing and the use of the model. The GPSS (general purpose systems simulator) exist for most computer systems. In addition, there are universal availability of spreadsheet programs that are able to carry out many types of practical simulation e.g. GASP, DYNAMO, SING SCRIPT etc

Logic Of Simulation

Lucy (2002) said Simulation logic is shown using a flowchart figure and the result of the simulation would be entered on a simple worksheet. 


Fig 6

Simulation Logic Example

YES
NO


1 or 2


Drive on


NO

                                                                                                      Continue simulation


YES


YES


Monte Carlo Simulation Method

According to  Lucy (2002) quantitative techniques the Monte Carlo method provides approximate solutions to a variety of mathematical problems by performing statistical sampling experiment on a computer. Monte Carlo method are class of computational algorithms that rely on repeated random sampling to compute their results it is often used when simulating physical and mathematical systems. Because of their reliance on repeated computation and random or pseudo-rondo numbers, Monte Carlo methods tend to be used when it is infeasible or impossible to compute an exact result with a determination algorithm.

2.6.6
Example Of Simulation

According to Akunyelure (2009) Some of the simulation examples mentioned in this project work includes:

Computer Simulation: this is an attempt to model a real life or hypothetical situation on a computer so that it can be studied to see how the system works.

Finance simulation: in finance, computer simulation are often used for scenario planning, risk adjusted net present value

Military simulation: these are war games which represent models in which theories of war face can be tested and refined without the need for actual hostilities

The result of such simulation could be entered on a simple worksheet as shown below:
Table 2.0

	Minute
	No of arrival
	Queue length
	Attendant
	Attendant 
	Contribution earned
	No of unsatisfied customers

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5 etc
	
	
	
	
	
	


Stimulation worksheet for fig

Below this simulation worksheet with one attendant of fig

Table 2.1

	Minute
	No of arrival
	Queue length
	Attendant a
	Contribution earned
	No of unsatisfied customers

	1
	0
	0
	
	
	

	2
	0
	0
	
	
	

	3
	0
	0
	
	
	

	4
	1
	0
	Engaged
	
	

	5 
	1
	1
	Engaged
	
	1

	6
	0
	2
	Engaged
	4
	

	7
	1
	2
	Engaged
	
	

	8
	1
	1
	Engaged
	
	


Simulation worksheet is used to ascertain the number of satisfaction and unsatisfied customers. From the table above only one customer was not satisfied because of the number of arrivals and queue length


In the general sense, simulation is to pretend that one deals with a real thing, while really working with an imitation. In operations research the imitation is a computer model of the simulated reality.


Simulation are used for systems that change with time, such as a gas station where cars come and go that is to say that simulation deals with the study of dynamic system ever time.


The heart of simulation is the concept of a model. A model is any representative of reality and business models can take the forms of flowchart, formulae, equators etc.


Although simulation looks very much like sensitivity analysis, it’s not in itself an optimizing technique. It merely provides a convenient representation of reality and in some more advanced work can be used to improve systems performance by adjusting certain variables under the decision maker’s control.

Modeling 

According to the accounting dictionary, model is an abstraction of a real-life system used to facilitate understanding and to air in decision-making. The model can be classified as

Physical models e.g. tols

Graphical models e.g. a break-even chant

Mathematical models formulae or equations

Marketing dictionary defines model as computer based system that uses mathematical formulae to help marketers make better decision. A model represents some real system, process or outcome and is used to answer hypothetical questions of “what if” or “what is best”


In general a model is any representation of real thing, event or circumstance


 According to Kendall (2008) he said in any area where simulation is to be carried out, simulation models are designed to sample the characteristics of the system they represent by observing the system over time and subsequently gathering information.


Models are used because it save cost in terms of time and money, the risk involved in working on the real system is availed and the complexity of the real life system demands a representative model to ease understanding.

2.8 
Types Of Model

 According to Donaid ( 2007) an introduction to managerial disclosed that there are Three types of model  which include:

The simulation model

The mathematical models

The heuristic model

The Simulation Model

The simulation models imitate the behavior of the system over a period of time. The information about the performance of the system is accumulated as statistical observations, which are update as each event takes place.

The Mathematical Model

In this type of model, the components of what is represented and their inter-relationship are expressed in symbols. To formulate this type of model, it is assumed that all relevant variables are quantifiable.

The Heuristic Model

The heuristic model usually referred to, as the rule of thumb is a solution method that relies on intuitive or empirical rules that give a current solution to the model allowed to determination of an improved solution.


There are also three main categories of simulation model, which one can employ they are as follows:

Analogue model

Continuous model

Discrete model

The analogues model of simulation replaces the original (physical) system by an analogue, which is easy to manipulate. A typical representation of a mechanical system by an equivalent electrical system where the latter is simple to modify unlike the analogue model, both continuous and discrete simulations are basically mathematical models


Continuous model represents the system experiencing smooth changes in characteristics over time. The aim of the model is to plot the simultaneous (continuous) variation of the different characteristics with time. Take for instance in an inventory system the output might include time changes of inventory levels, sales, satisfied demand and book orders.


In discrete models, a system is simulated by observing it only at selected points in time, These points coincide with the accurate of certain events, which are likely to come or happen soon to affecting in system performance. 

Simulation Language

According to Garry (2006) computer simulation is a powerful tool for analyzing complex system. The tasks of designing programming a computer model for stimulating a complete system can be very time-consuming for the programmers. Moreover, bugging the program and verifying the accuracy of the logic can also become very difficult problems for systems analyst and programmers. A number of special purpose computer languages have been developed to facilitate the learning and using them for simulation studies.

CHAPTER THREE

RESEARCH METHODOLOGY, SYSTEM INVESTIGATION AND ANALYSIS

3.0
Research Methodology

There is no end to definitions of research; however many definitions share certain common features:

Research is a process of inquiring

Research is scientific

Research is consistent

Research is careful and systematic in its approach

Onyekwere, Amos, Chnis, Nnenna (2005) research for academic purpose defined research as to be a systematic and planned process of inquiring that follows a scientific approach to arrive at solution to a problem. They further said that research is oriented toward the discovery of new ideas, new skills and knowledge through a careful collection analysis and intergeneration of data.


Osuala (2001) argued that research is devoted to finding conditions under which a certain phenomenon occurs not occur in what might appear to be similar circumstances.


Importance of research cannot be over mentioned. In all research reveals new ways of doing things and at the same time, helps to discard the old methods.


Research methodology as the necessary steps to take in carrying out a research work

There are certain methods or techniques a researcher uses in finding out facts about a given system. In this project work, the major three methods used in fact findings, which includes:

Interview method

Observation method

Quantitative method

Interview Method

This is face to face discussion between the respondent and interviewer. During the course of this investigation the researcher discussed with the general manager, admin manager, operational officers and staff of the company existing ways of operation, which was the answer to questions, enabled the researcher to acquire a deep understanding of the existing system.

Observation Method

Observation method of data collection has to do with the observing the operation of the already existing system. This involves watching people, events and obtains a lot of concerned. The researcher took time for examine the day-to-day activities of days company. How buses are queued for means of studying the overall behavior of the people concerned and had the advantage of recording events as they occur. This method also helps to know the frequency and time duration of event observation also revealed the functions that are performed by different personnel this functions will be included in the other sectors of this chapter.

Personal Observation

 The researcher observed certain procedures that were going on during the course of this research. These observation serves as compliance to the interviews. During those periods when passengers queue in for obtaining tickets, there are times when customers will be much this entail wasting much time. Some customers leave with annoyance of not being satisfied.

Examination Of Documents

The researcher encounters problems in this aspect. Most of the documents were not released. Here the organizational structure of the ticket stand was looked into:

Fig 3.0


Paul and Peter (1996:107) defined questionnaire as “a structured sequence of questions designed to draw out fact and opinion and which provides a vehicle for recording the data”


David and Ronald (1992) added that it helps to obtain a measure of accurate and complete data.


A questionnaire may be used as an aid to interviewing as it has the advantage of containing pre-formulated questions. Answers to these questions are essential for the development of the new system in consideration. This approach avoids the possibility of over looking important facts. The questions are designed in such a manner that people to answer will understand them. It is usually in logical form and not numerous.

Objective Of The Use Of questionnaire 

There are certain objectives, which are achieved in the use of questionnaire as the most important method of fact finding in research. These objectives includes:

To draw accurate information from respondent

They provide standard form on which facts, comments and attitude can be written done

It facilitate data processing

But for the purpose of this study, the researcher used Interview Method to achieve the objective of this study because of the following reasons or advantages:
The interviewer can easily verify the responses

The interviewer has an opportunity to clarify questions to ensure that the respondent understand him

He can ask extended questions to enable the respondent provide more information

It allows both the research and the interviewee flexibility in structuring and answering questions

Interviewees tends to respond more to face to face interview than questionnaire

The avenue of chosen some questions to answer and some left behind is not there because it requires immediate answer to the questions.

3.1
System Investigation

To effectively understand the operation of Imo state transport company, it is necessary to review the recent system. This section is of help in designing the new system. The aim of this investigation is to identify the essential and non-essential part of the old system with a view to designing a system that will be better in performance than the existing system. 


For the aim to be achieved, the term system investigation was made to take two dimension to investigating Imo state Transport Company (ITC)

Fact finding’

Analysis of fact

The purpose of the fact-finding is to identify the application and implication of the system under investigation. And it is essential to gather all the facts about the existing system to ensure that all the strength and weaknesses are discovered.


To find facts of Imo state Transport Company, the researcher used interview method to achieve the aim. Because the details of the answers were given and some staff gave deeper explanation to some important fact required to carry out this project work successfully.

Some of the questions the researcher asked includes:

Is Imo state Transport Company computerized?

How many branches does ITC have?

How many buses do they have?

How do they issue tickets to their customers?

How do they mange their staff to ensure that their customers are satisfied?

How do they allocate buses to their customers?

What is the information provided for the customers in the tickets?

Are you married or single?

Do you want management to computerize ITC?

Do you think computerizing this company will increase productivity?

What positions are you occupying manager, senior staff, and junior staff?

3.2
Analysis Of Investigation

This section analysis involve both what the researcher observed and from the respondents during the interview.

The researcher observed that

Customer on arrival at the park locates the tickets stand. Here, customers pay the recommended transport fare by queue system. Using FCTs (First come First serve method) or what is called (first in first out). The workers concerned accept the money and issue the ticket to the customer which contain the details of the 

 a.
Payment

b.
Bus number

c.
Customer’s signature

d.
Destination of the bus.

After the ticket collection, the customer then locates the bus. A document will be filled in the bus containing the following details;

Customers name

Destination

Phone number

Signature

Next of kin

Relationship

Phone number

Address

From the facts collected, it was discovered that it was time wasting and the most procedure was cumbersome.

Finally most customers leave the company unsatisfied. Because they leave their home early to avoid being late yet their aim will not be achieved.

Analysis Of Facts

Table 3.0
Are you married or single?

	Option
	Response no
	%Response
	Degree

	Married
	40
	42.11
	151.60

	Single
	55
	57.89
	208.40

	Total
	95
	100
	360


Fig 3.1 pie chart showing marital status



Interpretation:

The response indicate that majority of the workers are singly only fourthly (40) staff are married. Because single put more effort and concentration in their work to produce efficiency

Table 3.1
Is Imo state transport company computerized?

	Option
	Response no
	%Response
	Degree

	Yes
	5
	5.3
	19.08

	No
	90
	94.7
	340.92

	Total
	95
	100
	360


Fig 3.2: Pie chart showing   whether Imo  transport company is computerized. 




INTERPRETATION

From the responses it shows that Imo state Transport Company has not been computerized. But for the respondent that say yes further inform the researcher that they do not know what it means for a company to be computerized, which show from implication that some people are still ignorant of computers 

Table 3.2
How many branches does ITC Company have?

	Option
	Response no
	% Response
	Degree

	11-20
	5
	5.26
	18.986

	20-30
	10
	10.53
	37.91

	31-40
	20
	21.05
	75.78

	41-50
	60
	63.16
	227.38

	Total
	95
	100
	360


Fig 3.3: Pie chart  showing how many branches ITC have. 






INTERPRETATION

The response indicate that Imo state Transport Company is above fourthy branches, which simply means it ranges from fourthy one and above branches. But from the table some staff said other answer reason being some are new staff, while some said they are not in operations department.

Table 3.3 
How many buses do they have?

	Option
	Response no
	% Response
	Degree

	10-50
	0.0
	0.0
	0.0

	50-100
	0.0
	0.0
	0.0

	100-150
	15
	15.789
	56.8404

	150 and above
	80
	84.211
	303.1598

	Total
	95
	100
	360


fig 3.4: Pie chart showing how many buses ITC have 


INTERPRETATION

From the responses gotten from the respondents, it was observed that, the company has from 150 (one hundred and fifty) buses and above which  aid them in carrying out their functions effectively.

Table 3.4
How do they issue tickets to their customers?

	Option
	Response no
	% Response
	Degree

	Manually
	67
	70.526
	253.894

	Electronical 
	18
	18.948
	68.213

	None of the above
	10
	10.526
	37.894

	Total
	95
	100
	360


Fig 3.5: Pie chart showing how tickets are issue  to customers 








INTERPRETATION

From the table above, it was observed that there response to the question show that they use material method. That means that the system has not been computerized. 18.948% said that system used to issue tickets are electronic when their researcher further explain what it means to issue ticket electronic they said it has not been fully done, which means they use manual method to issue tickets.

Table 3.4
Do you want management to computerize ITC Company?

	Option
	Response no
	% Response
	Degree

	Yes
	75
	78.947
	2.84.2092

	No
	20
	21.053
	75.7908

	Total
	95
	100
	360


fig 3.6: pie chart showing whether staff of ITC wants management to computerized ITC company



INTERPRETATION

The responses of the respondents to the question show that 21% said to computerize ITC is not advisable because it will lead to unemployment to many unskilled workers, while 79% said they will like it. If ITC Company will be computerized. Because it leads to accuracy in processing data

Table 3.5
Do you think computerizing this company will increase productivity?

	Option
	Response no
	% Response
	Degree

	Yes
	85
	89.474
	322.1064

	No
	10
	10.526
	37.8936

	Total
	95
	100
	360





INTERPRETATION

From the table above, 89.5% agree to the question, while 10.5% disagree because they said most of the work done manually cannot be computerized.

Eg calling of customers (passengers) to enter bus, to their destination

  Finding Of The Investigation

In the course of the investigation, the researcher / interviewer received the information listed below:


Imo state Transport Company is a government owned company. The operations of the company are manually handled. It was also discovered that there are no arrangement to have some or the entire department and the entire company computerized. This problem is/was due to lack of funds and change of governance (government), The aim of establishing the firm was to help alleviate problems of the masses, which have in transport as the cheapest rate.


It was also discovered that the staff secure their customers to their best ability. Efforts are always made to provide alternative transport to customers/passengers in case of breakdown of any bus during the course of journey.

3.5
Function Of Existing Personnel

Presently, the number of staff available in the company has considerably increased, the jobs carried out in the company is done as follows:

In the COMPANY, Imo state transport Company there exists some levels of hierarchy in their organizational structure. The company’s personnel functions started from the board of directors to the general staff. Some of there functions includes:

1.
Board O f Directors: These are the top management whose work is to manage the general welfare of the entire staff. They take decisions of action to be carried out. They also

Direct the activities of the organization

They make sure the government policies are actually implemented.

They serve as the covering body to the organization

They are responsible for the infrastructural development, finance and staff of the body. 

2.
General Manager: The general manager controls, direct and manages both human and material resources, which the firm works with. He also ensures that the organization is run according to guidelines instructions.

There are various departments under the general manager, which includes:

AGM/FIN, ADMIN

AGM MTCE 1075

Under which we found the 

Admin manager

Personnel manager

Accountant 1

MTCE manager

OPS manager etc

The accounts department has people like the account manager; accounts supervision, account clerk. These are major skilled personnel. They keep track of all available funds that are obtained, normally; this department usually gives an audit report at the end of every financial year.


The personnel department comprises of the manager in charge of personnel. The personnel supervisor and clerks, Usually, in every organizational set up, the work of the different officers in the personnel department seems the same. The jobs of personnel can be seen to include the following:

Recruitment: This is an operation that is always carried out when staffs are to be employed. They see people to be employed for any position. They usually get approval for the board of director.

Training: Since knowledge is power and no knowledge is a waste in service. Training of workers is usually embarked upon from time to time. This geared towards better performance of the workers

The personnel also see to the welfare of its workers. This covers benefits like leaves, medical benefits. This helps in the proper upliftment of people involve.

The personnel officers fix the wages and salaries of different workers

They enforce discipline among workers by putting up rules and regulations that guides the behavior of workers in the working environment.

CHAPTER FOUR

SYSTEM DESIGN IMPLEMENTATION AND MAINTENANCE

4.0
System Design

Once the researcher has documented the existing system, problem areas and future requirements the next stage is to design a new system. The authorization is usually based on the online design in the feasibility reports plus an expected statement of requirements and problems produced after detailed analysis and investigation system design includes the task of detailed specification of processing requirements inputs, outputs, master files and segmentation of processing into programs.


Design is the most technical task facing a system analyst and the most  time consuming. It is also conical to the ultimate success of the system in meeting its objectives. The purpose of the new system design is to work from the requirement specification, which produces system specifications. This system specification will be a detailed setoff documents that provides details of the features of the design.


The aim of input and output design is to produce actually good desired result. The design of the new system can conveniently be divided into the followings:

Output

Input 

File and data

Procedures

4.1
Scope Of Design

The new system will cover input and output of the computer-based system that will help to simulate the queuing system that exists in Imo state Transport Company.

The scope of the design is:

The design and printing of tickets receipt for customers

The design of the system to achieve an expected activity of all processing coming up with lively information

Computerization of file, maintenance, organization and storage of information

Simulate a system of queue arrangements

4.2
Design Consideration

In this portion of thesis, it is important to outline some of the consideration taken

Which include:

-
Output

-
Input

-
File

-
Procedures

4.3
Output Form

Output design is often necessary to consider what is required from the system before deciding how to set about producing it. This is because the output usually determines the necessary input and processing method. The output of the new system can be seen as receipts/tickets issued to customers.

The following can be seen in the output form.

Company’s name

Company’s logo

Customers name

Customers permanent address

Customers mailing address

Customers destination

Customers phone number

Price or transport fare

Seat number (optional)

Departure time

Condition of customers luggage

Customers next of kin

Next of kin phone number

Relationship

This output will be printed in hardcopy for customers use

4.3.1
Output And Form Specification

	Field name
	Field description
	Length
	Type

	Comp’s N
	Company’s name
	30
	Alphabetic

	Cust. N
	Customers name
	30
	Alphabetic

	Cust. P. A
	Customers permanent address
	40
	Alphanumeric

	Cust. M. A
	Customers mailing address
	35
	Alphanumeric

	Cust. D
	Customers destination
	7
	Alphabetic

	Cust. P. N
	Customers phone number
	24
	Numeric

	T. Fare
	Transport fare
	17
	Alphabetic

	Seat no
	Seat number
	3
	Numeric

	Cust. Next of K
	Customers next of kin
	30
	Alphabetic

	Next of kin P, no
	Next of kin phone number
	22
	Alphabetic

	Relationship
	Relationship
	7
	Alphabetic


4.3.2
Output Device

The output device will include printer (laser or line printer) magnetic disc and a visual display unit (monitor).

4.4
Input Design (Interface)

Imo State Transport Company Owerri Branch

Customers name






[            ]

Customers permanent address




[            ]

Customers mailing address




[            ]

Customers destination





[            ]

Customers phone number





[            ]

Price or transport fare





[            ]

Seat number (optional)





[            ]

Departure time






[            ]

Condition of customers luggage




[            ]

Customers next of kin





[            ]

Next of kin phone number





[            ]

Relationship







[            ]

The input for this system can be seen as customer’s details. The most obvious input device is the keyboard that is used to enter information into the computer system.


Input in this case are those information that are require to be key into the computer to produce output

4.5
File And Data

The type of software developed for any system is influenced by the nature of the business operations in an organization and the way data are handled or stored, retrieved, and processed on the computer.

4.5.1
Data Management

The control, retrieval and storage of data to be processed is what is known as data management.


By the term control, we are referring to this authorization and supervisors of data management process.


By the term retrieval, we mean the process whereby data in the system are located, structured, and ordered for the end users. 


Storage, in common sense, is the location where things are kept. In computer terminology, storage is a term used to indicate the way data are represented both logically, and physical on some storage media such as magnetic tapes, disk, purchased cards etc.

4.5.2
File

File is defined as a collection of all records that represent a related group of entities. It must be realized that a logical file may or may not be contained in one physical file. These are cases where a very large data file is involved; in which case, the logical files occupy more than one physical file.

4.5.3
File Types

In data processing, there are different types of files used in application processing these are:

a.
Master File


A master file contains a set of permanently stored records, which are used for references during application processing.

b.
Transaction File


This type of file contains records of transactions used in updating the corresponding records in the master file.

c.
History File


This is an out-dated master or transaction file, retained for historical reasons or for backup purpose

d.
Report File


A report file contains records extracted from the master file for use in preparing reports.

4.6
Procedure Of Accessing File

There are three methods of accessing file. They includes:

Serial Accessing Mode: The term “serial” is used because all records of input files are processed on following the other. Also, the new master file is created record-by-record one after the other.

Random Access: This is normally used in on-line system to activate a direct access to files

Index Sequential access: This is the combination of the best features of both serial and random method of accessing file.

Implementation And Maintenance

4.7
Implementation

System development is concerned not only with the design of a new computer, but also with the way the system implementation involves testing the system, documenting, installation, operation of the newly designed system, training of the personnel to operate and use the system, and conversation from “old” to the “new” system. These activities are brief summarized or explained in this project work.

4.7.1
Planning

This activity involves the development procedures and schedules for training, testing, and installation of the new system. Planning is part of this project.

4.7.2
Acquisition

The first step in acquisition process is the evaluation of the proposals of developers and other supplier who furnish the hard ware and software components required by the system specifications. In this case, the software to be acquired by the organization should only be the once that the organization programmes will not develop.

4.7.3
Training

Implementation of a new system involves orientation and training of management, end-users, and the operating and computer personnel and the selling of the new system to each, of these groups.


Imo State Transport Company computer personnel must be trained before the system “goes live” and is used by the end-users.


This training must be provided on a continuous basis as new personnel join the organization. Training may take the following means in implementation process.

a.
The Organization Or In House Training: this is usually carried out by large organizations that have established training departments.

b.
Computer Manufacturers: Many computer manufacturers have training center where customers can be trained on any aspect of the computer usage (hardware or software) such as operating systems, languages, etc.

c.
Training Firms: A general training such as in programming languages like Visual Basic may be obtained from a large number of training firm. This is an economical and viable method of training especially when a small number of staff is involved.

Training for end users is concerned with how the users can obtain information system operates. End users training can be achieved through the following types of courses.

i.
In house short causes

ii.
On the job training in which case, the end users carry out particular tasks with the help of staff from the computing divisions

4.7.4
Testing

A system implementation requires the testing of the newly designed and programmed system. This involves not only testing and debugging of all computer programs. But the testing of all other data processing procedures, including the production of test copies of reports and other outputs, Which should be reviewed by the users of the proposed system for possible errors.


System can be tested using the methods such as walk-through. Generally the following level of a system should be tested using test plans.

i.
Logic Testing


Programmers usually carry this out where the logic of the system modules is tested.

ii.
Program Testing


The effect of each program should be determined whether they are working as desired.

iii.
System Testing


This involves testing the complete system, hardware and software, as well as the supporting manual activities and documentations. There are five different ways of system testing at any particular level. These are

a.
 Controlled Testing


Input is designed so as to allow for processing of transactions covering all or at least the majority of input permutations. Thus, a fair sample of input data is tested and therefore the result is fairly reliable. However the preparation of input makes it very expensive.

b.
Production Testing


This method involves submission of all transactions to the system. The behavior of the programs is tested, and errors detected are corrected and the transaction re-submitted this method yields higher accuracy results, but the repetition involved makes it relatively expensive.

c.
Live Data Checking


Large data samples of real transactions are input into the computer system. The advantage of this method is that it is relatively cheaper and has a higher degree of reliability etc.  

4.7.5
Documentation

System documentation is an important part of system development. It uses the techniques and tools of system analysis and design to record and communicate the activities and result of each stage of information system development


Documentation is vital for proper implementation and maintenance of the new system.

4.7.6
Operation

The initial operation of a new computer-based system can do be a difficult task. Such operations is usually a conversion process in which the personnel, procedures, equipment input/output forms and data file of the old information system should be converted to the requirement of the new system

4.8
Maintenance

System maintenance involves the monitoring evaluation and modification of a system in order to give the desired or necessary improvement. It involves monitoring the progress of the other stages of systems development to ensure that the development plan and objectives are being accomplished.


For example, errors in the development, operation, or use of the system must be corrected by the maintenance activity. 


It is also possible that the personnel who operate and use the system may make mistake because they are not yet familiar with the system. Such errors may disrupt the proper functioning of the system maintenance is necessary for such and other unexpected failure and problems that arise during the operation of the system. System maintenance personnel should then perform a trouble shooting function to determine the cause and find solutions to the particular problem.

CHAPTER FIVE
CONCLUSION AND RECOMMENDATION

5.0
Conclusion

It is very important that at the end of every work done, conclusion must follow to help one understand the clear objective, while such work is being carried out. Towards the development and realization of this project work, after through investigation and analysis of the current system in Imo state transport company, It could be concluded that computerizing the firm by the introduction of simulation models which are computer aided will go along way towards achieving the aims and objectives for which the organization/ establishment was set up.


It could be also concluded that simulation will help towards the effective use of limited resources. More so, this project is open for further development and more exploration into the area not thus study as the need arise and new innovation enumerate to meet the changing society.

Recommendation

This project will be fulfilled if the following recommendation are adopted:

Introduction of computer

Training of staff and personnel on short-term awareness course on computer so as to acquire the basic computer knowledge

Lectures should be given on the type of computers to purchase, type of software to be acquired and mode of acquisition.
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