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ABSTRACT 

Turbocharged diesel engine has been adopted into marine industry for a long time. 

Hence, turbocharger becomes the important equipment due to its task in supplying 

compressed air into the combustion chamber. The absence of turbocharger will 

result in lower power produced by the diesel engine. As turbocharger is running, the 

problems may occur on the turbocharger. The turbocharger’s manufacturer offered 

troubleshooting for turbocharger in the form of matrix charts. The user will only be 

given a few possible causes regarding to the problem occurred. Then the user 

started to think which cause fits best for giving rise to the problem. Therefore, 

turbocharger troubleshooting software is recommended to overcome this problem. 

It is able to give a shortcut to the user in eliminating the causes by giving only two 

possible causes that might lead to the problem. There will be an explanation 

regarding to the reason in selecting the cause. Any shown cause will be followed up 

with its troubleshooting. It is meant to give information to the user whether the 

troubleshooting could be done on board or not. The software can be updated with 

latest data in order to keep the troubleshooting more accurate. The user will be able 

to operate the software easily and shorten the time taken to find out the cause of 

turbocharger problem and its troubleshooting. 

Keywords: Troubles, Turbocharger, Troubleshooting, Database 
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ABSTRAK 

Mesin diesel yang dilengkapi turbocharger telah diadopsi ke dalam industri 

kemaritiman untuk waktu yang lama. Oleh karena itu, turbocharger menjadi 

peralatan penting karena tugasnya dalam memasok udara terkompresi ke dalam 

ruang bakar. Ketidak-hadiran turbocharger akan menghasilkan daya yang lebih 

rendah pada mesin diesel. Saat turbocharger sedang berjalan, masalah dapat terjadi 

pada turbocharger. Pabrikan turbocharger menawarkan pemecahan masalah untuk 

turbocharger dalam bentuk bagan matriks. Pengguna hanya akan diberikan 

beberapa kemungkinan penyebab masalah yang terjadi. Kemudian pengguna akan 

berpikir penyebab mana yang paling cocok untuk menimbulkan masalah. Oleh 

karena itu, perangkat lunak pemecahan masalah turbocharger direkomendasikan 

untuk mengatasi masalah ini. Hal ini mampu memberikan jalan pintas kepada 

pengguna dalam menghilangkan penyebabnya dengan memberikan hanya dua 

kemungkinan penyebab yang mungkin mengarah ke masalah. Akan ada penjelasan 

mengenai alasan dalam memilih penyebabnya. Setiap penyebab yang ditampilkan 

akan ditindaklanjuti dengan pemecahan masalah. Ini dimaksudkan untuk 

memberikan informasi kepada pengguna apakah pemecahan masalah bisa 

dilakukan di kapal atau tidak. Perangkat lunak ini dapat diperbarui dengan data 

terbaru untuk menjaga pemecahan masalah lebih akurat. Pengguna akan dapat 

mengoperasikan perangkat lunak dengan mudah dan mempersingkat waktu yang 

dibutuhkan untuk mengetahui penyebab masalah turbocharger beserta pemecahan 

masalahnya. 

Keywords: Masalah, Turbocharger, Troubleshooting, Database 
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CHAPTER I 

INTRODUCTION 

This chapter provides the explanation of background, problem formulation, 

objectives of research, and research boundaries of this thesis. 

1.1. Background 

MV. “XXX” is one of the container vessel that PT. Samudera Indonesia Ship 

Management is responsible for. The condition of the ship is the very 

important for this company. For that, this company have applied a schedule 

for maintenance and inspection. This is a part of the ship management 

process. This maintenance schedule is designed so that the ship will be fully 

operational at its best condition all the time. Although some accidents or 

failures might not be predicted and prevented. 

On February 2017, this vessel had to deal a worse situation. The turbocharger 

which gives power and efficiency to the main engine is broken. The rotor 

shaft is bent and resulting to the rubbing of both the turbine and compressor 

blades. This problem leads to further damage to the blades. On the turbine 

side, the blades are chipped on the edges. It will result to small parts of the 

blade to enter the exhaust manifold which may lead to further damage to 

the exhaust manifold. 

  

Figure 1. 1 Damaged compressor side of turbocharger  

(Source: Samudera Indonesia Ship Management) 
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Nevertheless, the ship shall be able to voyage as soon as possible. The 

replacement of turbocharger system is done and the ship is able to continue 

the voyage. The repairing report is kept to undergo the failure analysis for 

the further likely event. Ship management needs to find out what the cause 

of any failure especially for the turbocharger in order to prevent the same 

failure occurred in the future. This prevention will result a reduction in 

unexpected cost for repairing. More than that, the ship will smoothly do the 

voyage for the contracted time and the customer will not have a delay 

shipment. Of course, the name of the shipping company will be better. 

Unfortunately, the problem is arisen when the ship management tend to 

have not enough time to take deep research about the cause of failure. The 

important task of ship management is to ensure the ship in a good condition 

and the ship is always ready to sail. When the accident like that is happened, 

they will be focused on restoring the performance of the ship to be able to 

do the voyage due to every time taken by the ship for not doing the voyage 

is claimed by the company so as soon as possible they must restore the ship 

to the healthy condition. In addition, the improvement needed for the ship 

management to support them in determining the cause of the turbocharger 

failure due to the effect given by the turbocharger failures was big enough 

to affect the ship voyage. This thesis acted as the supporting tool to reduce 

the time taken for determining the cause of turbocharger failure. 

1.2. Statement of Problem 

Based on the description above the statement of problem of this thesis are; 

1. What caused the turbocharger failure? 

2. How did the causes lead to failure? 

3. How to prevent such an event in the future? 

4. What is the recommended database for the turbocharger failures? 

Figure 1. 2 Damaged turbine side of turbocharger  

(Source: Samudera Indonesia Ship Management) 
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1.3. Research Limitations 

The limitations of this thesis are; 

1. Human Error in this case are neglected. 

2. Planned Maintenance System has been well implemented including 

on M/E maintenance. 

3. The failure came from the electronic control system on M/E is 

neglected. 

4. The errors came from Planned Maintenance System is neglected. 

1.4. Research Objectives 

The objectives of this thesis are; 

1. Collecting all of the possible failure causes. 

2. Determine the root cause of turbocharger failure. 

3. To develop software application of troubleshooting on turbocharger. 

4. Supporting PMS application for turbocharger. 

1.5. Research Benefits 

The benefits of this thesis are as follows; 

1. Acknowledging the turbocharger failures. 

2. Develop a troubleshooting software of turbocharger failures. 

1.6. Deliverable 

The benefits of this thesis are as follows; 

1. Database of the turbocharger failures. 

2. Troubleshooting software for turbocharger 
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CHAPTER II 

LITERATURE REVIEW 

 

This chapter provides the literature study as the basic information for the thesis. 

2.1. Problem Overview 

Shipping is a vast growing business especially the waterway sector due to 

the large area of Earth which covered with water. These were resulted by the 

people which started to communicate across the border of every country. 

They started to exchange their personal goods with their own needs and all 

of them were involved by everyone on the globe. It was the important thing 

that triggered the growth of shipping business. 

As the shipping business growing each year, the company needed a fleet to 

support the business. The idea of having more fleets was come from the 

demand itself. The shipping company wanted to find any customer who were 

able to deal a contract with them. Along with this action, the shipbuilding 

company is also triggered to produce more suitable merchant ship. The 

shipbuilding company provided their ship with the latest technology to 

improve their value for selling the ship. 

  

Figure 2. 1 Freight volume by sector (Source: China Economic Review) 
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Many engineers were involved in inventing the technology which would later 

be installed on the ship. The inventions are including the construction, 

machinery and electricity equipment on board. Then the ship becoming 

more capable of doing shipping business. One of the sector on ship which 

provides the energy into ship was the machineries. Due to the ship used 

diesel engine as its main source for propulsion, there are invention which 

cause the greatest improvement to the diesel engine and it was called as 

turbocharger. 

Turbocharger was a turbine-driven device that increases an internal 

combustion engine's power output by forcing extra air into the combustion 

chamber. This improvement is done by the compressor that is able to force 

more air and proportionately more fuel into the combustion chamber than 

atmospheric pressure. The objective of a turbocharger is to improve an 

engine's volumetric efficiency by increasing density of the intake air allowing 

more power per engine cycle. 

By undergoing that action, turbocharger was believed to reduce the 

dimension of main engine. There will be an increase in free space of engine 

room to be filled with other equipment. On the other hand, the volume of 

engine room will be much lower than the engine room with the large 

dimension of main engine. The lower the engine room resulted an increase 

in the cargo space which indicate the increase of shipment on every voyage. 

These also increase the profit for the shipping company. 

Figure 2. 2 The capacity of merchant ship (Source: World Ocean Review) 
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As the turbocharger has to provide the forced induction air to the main 

engine, it was meant that the turbocharger became an important equipment 

onboard. The pressure, temperature and others related to turbocharger shall 

be maintain in order to keep the performance of main engine. If the 

turbocharger is damaged, the main engine will slightly loss the power and 

reduce in speed couldn’t be neglected. In the worse scenario, the 

turbocharger will stop rotating and there is no air entered the main engine. 

The result is the main engine will be stopped. This is bad because the ship 

shall do the voyage for the contracted time with the company. This accident 

will eventually reduce the profit owned by the company and also increase 

the money spent by the company to repair and maintenance the ship. 

One of the bad scenario was happened to MV. “XXX”, one of Samudera 

Indonesia’s ship. On February 2017, this vessel had to deal with a rough 

situation. The turbocharger which gives power and efficiency to the main 

engine is broken. The rotor shaft is bent and resulting to the rubbing of both 

the turbine and compressor blades. This problem leads to further damage to 

the blades. On the turbine side, the blades are chipped on the edges. It will 

result to small parts of the blade to enter the exhaust manifold which may 

lead to further damage to the exhaust manifold. 

The turbocharger was jammed and the main engine was stopped. The ship 

was berth to wait for the repair that handled by the company. The shipping 

company has the ship management division to overcome this kind of 

situation. Due to the main engine was built by MAN B&W, it has time taken 

to order the spare part of the turbocharger and these resulted the increase 

in time to berth. 

The repair data and the latest inspection data were collected to find out what 

the cause of the failure. Then it was found two possibilities which categorized 

as the root cause. The first cause is coming from the intercooler. It was failed 

to reduce the temperature of charged intake air and then caused the 

incomplete combustion. The result was black carbon residue which attached 

to the turbine side of turbocharger. The black carbon residue increased the 

rotating moment of turbine and increase the speed of turbine that connected 

to the compressor side. The compressor then rotated in over speed condition 

and increase the pressure of intake air. The high pressure in the compressor 

will give such a great back pressure to the compressor. After that the surging 

was happened and cause the shaft to bend. When the shaft was bent, it will 

lower the clearance of either the turbine side or the compressor side. For this 
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case, the shaft was bent to the compressor side which led to jammed 

compressor. 

Besides that, the information was gathered by the MAN B&W costumers that 

the turbocharger was not able to perform better if the RPM of turbocharger 

is greater than 9700 RPM. According to the inspection data, the turbocharger 

was performed at 10075 RPM which is greater than the value stated by them. 

This cause will be the information for the further operational of turbocharger 

as the precaution of turbocharger failure. 

Ship management needs to find out what the cause of any failure especially 

for the turbocharger in order to prevent the same failure occurred in the 

future. This prevention will result a reduction in unexpected cost for 

repairing. More than that, the ship will smoothly do the voyage for the 

contracted time and the customer will not have a delay shipment. Of course, 

the name of the shipping company will be better.  

Unfortunately, the problem is arisen when the ship management tend to 

have not enough time to take deep research about the cause of failure. The 

important task of ship management is to ensure the ship in a good condition 

and the ship is always ready to sail. When the accident like that is happened, 

they will be focused on restoring the performance of the ship to be able to 

do the voyage due to every time taken by the ship for not doing the voyage 

is claimed by the company so as soon as possible they must restore the ship 

to the healthy condition. In addition, the improvement needed for the ship 

management to support them in determining the cause of the turbocharger 

failure due to the effect given by the turbocharger failures was big enough 

to affect the ship voyage. 

2.2. Turbocharger 

A turbocharger is an exhaust-powered supercharger1, means that it is a 

turbine-driven device that increases the engine's power output by forcing 

extra air into the combustion chamber. The compressor will force more air 

into the combustion chamber. The delivered air has more pressure than 

atmospheric pressure. Thus, turbocharger is able to improve the engine's 

volumetric efficiency by increasing the density of air into the engine. 

 

 

                                                 
1 Dempsey, P. (2008). Diesel Engine Troubleshooting and Repairing.   
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The turbocharger has three main components: 

1. The turbine  

2. The compressor 

3. The center housing 

2.2.1. Turbine 

Turbine will rotate by the energy stored in exhaust gas. The exhaust 

gas has heat energy that is able to be converted to rotate the energy. 

The size of turbine wheel depends on the performance of the 

turbocharger. It means higher turbocharger performance will result a 

bigger turbine wheel. 

2.2.2. Compressor 

The compressor delivers more mass of intake air into the combustion 

chamber by compressing it until more than the atmospheric pressure. 

The compressor increases the mass of intake air entering the 

Figure 2. 3 Turbine wheel (Source: Uniturbine.com) 

Figure 2. 4 Compressor Wheel (Source: Marineturbo.co.uk) 
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combustion chamber. The compressor mainly consists of an impeller 

and a diffuser. 

The compressor used in the turbocharger is centrifugal compressor. 

The engine attached by turbocharger achieves an increase in air 

intake pressure by adding kinetic energy to a continuous flow of fluid 

through the impeller. This kinetic energy will be converted to an 

increase in pressure by slowing the flow into a diffuser on the 

compressor wheel.  

2.2.3. Center Housing 

The center housing maintains the shaft or rotor that connected the 

compressor impeller with turbine. A bearing needs to be placed to 

suspend the shaft or rotor in order to allow the shaft or rotor for 

rotating in very high speed with low friction. The housing may be 

attached by individual water-cooled for cooling down the lubricating 

oil. This will prevent lubricating oil to undergo oil coking from the 

extreme heat from the turbine. Ball bearing is used to support the 

turbine shaft dealing with high speeds and temperatures. It also helps 

the turbocharger to accelerate more quickly and reduces an event 

called turbocharger lag. 

Figure 2. 5 Center Housing (Source: Mitsubishi Heavy Industries)  
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2.2.4. Intercooler 

As the intake air gained more pressure, the temperature of intake air 

will also increase.  Furthermore, the heat from exhaust gases on the 

turbine side will also heat the intake air. When the temperature intake 

air increase, it becomes less dense and lower oxygen molecule that 

will be delivered to the combustion. To overcome this situation, 

turbocharger often uses an intercooler or charged air cooler, to cool 

down the intake air and make the compressed intake air denser. On 

ship, the coolant used is either fresh water or sea water. 

2.3. Turbocharger Failures 

A turbocharger is able to fail because of many factors. It may come from the 

turbocharger itself, or it may come from other parts that are connected to 

the turbocharger. Turbocharger failures diagnosis are generally divided into 

4 which are impact damage, insufficient oil supply, dirt in oil, carbon build-

up.  

1. Impact Damage 

It is caused by poor filtration of air that could bring foreign materials 

inside. This will then damage the impellers. If not attended 

immediately, a total loss of impellers may happen. Most extreme 

situation is the total loss of the turbocharger because of a broken 

rotor shaft due to vibrations. 

  

Figure 2. 6 Intercooler (Source: AAVID NIAGARA) 
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2. Insufficient Oil Supply and Dirt in Oil 

A lack of lubrication may cause to overheat of rotor shaft, this will 

cause carbonization of the oil inside. Then it will condense and build 

up carbon layers whether at turbine side or compressor side. The 

lubrication quality is important because if there are foreign objects, 

then it is able to cause scratches or even rubbing among parts in rotor 

shaft. Another factor is the exhaust gas quality and air filtration 

system. If the exhaust gas is not clean, then it may cause carbon layer 

to form in the turbine.  

3. Carbon Build-up 

It may cause severe damage to the shaft seal ring, bearings and shaft 

bearings. This will lead to loss of bearings function, which will cause 

the shaft to vibrate and eventually bend. This then will also cause the 

impellers to spin in different angles, which is able to cause scratching 

or rubbing between impellers and housing. This is a very dangerous 

situation because it could chip the edges of the impellers and those 

will rise another problem. So, it is wise to immediately repair bearings 

and sealing rings so that it does not escalate to a more extreme 

failure.  

Another factor that might have played a big role in turbocharger failure is 

that the combustion did not occur properly. This may happen because the 

air mass that is going to the combustion chamber is not balanced with the 

fuel mass. It might be that the air mass is more than the fuel mass or vice 

versa. This event will occur either because a faulty fuel injector or a faulty 

intake air system. 

Figure 2. 7 Carbon Deposits on Nozzle Ring 

(Source: Samudera Indonesia Ship Management) 
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1. Fuel Injector Fails 

This may happen because of: 

a. The fuel is in bad condition 

b. Fuel system blocked or clogged because of bad fuel quality 

c. Wear and tear in the fuel nozzle 

d. Blocked fuel nozzle 

e. Bad fuel pump condition 

2. Air Intake System fails 

This may happen because a lot of factor, such as: 

a. Bad quality of air 

b. High temperature of air intake 

c. Failure of intercooler 

d. Failure of compressor at TC 

e. Bad air filter 

Fuel quality will also contribute in the failure of a turbocharger, because if 

the fuel quality is bad, then the combustion quality will also be bad. This will 

lead to bad exhaust gas quality, it will contain more carbon than it should 

have. Which will make carbon deposits or carbon build-up inside the turbine. 

2.4. Microsoft Access 

Microsoft Access is a database management system from Microsoft with a 

graphical user interface and software-development tools. A database is a 

collection of information that is related to a particular subject or purpose.2 

2.5. Microsoft Visual Basic 

Visual Basic is a programming language and integrated development 

environment created by Microsoft for programming model. Microsoft Visual 

Basic application usually uses in the purpose of interface for database to 

make the database easier and more proper to be displayed. 

  

                                                 
2 Microsoft. (n.d.). Learn the structure of an Access database. 
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CHAPTER III 

METHODOLOGY 

 

This chapter provides the adopted methodology for doing the thesis. 

3.1. Methodology Flowchart 

The adopted methodology will be shown in the flow chart below. 

Figure 3. 1 Methodology Flowchart 
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3.2. Definition of Methodology Flowchart 

The explanation of each process are as follows, 

1. Statement of Problems 

In this stage, the early processes which include the selection of problem, 

objective and predicted solution shall be arranged. Thus, the objective 

and benefit of the thesis could be achieved. 

2. Literature Study 

After having a certain in problem, the literature study must be taken. 

This will be the reason in solving the problem. The literature study was 

done by reading some sources of information. There are books, journals 

and other thesis which came from the trusted sources. 

3. Collecting Data 

In this stage, the data collected will be matched with the literature study 

that has been done. The data collections are gathered to find the 

possible cause of the failure. Those are including the turbocharger 

troubleshooting diagnostic and turbocharger user manual. Some of the 

failure may come from the engine so the engine user manual might be 

needed. Other than the turbocharger data, some of the record must be 

taken as the data collection for the thesis. The records are regarding to 

the service report of the damaged turbocharger. 

4. Collecting all of the turbocharger failures 

This stage is divided into three parts: collecting from literatures, from the 

vendor of turbocharger and from the shipping company. Collecting from 

literatures started with reading the books or literatures and clustering 

the failure by the source of failures.  

Collecting from the vendor of turbocharger was meant to fulfill the 

information about the troubleshooting of turbocharger. The information 

collected is about the troubleshooting analysis that implemented there. 

Collecting from shipping company is purposed to collect the real cases 

happened from the shipping company. The cases will be used to test the 

software that will be created 
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5. Database processing 

When all of the failures data are collected, the failures must be clustered 

according to the source of the symptoms. In this case the source of them 

are located in between the turbocharger parts. This will act as abridging 

the evidence to match with the database. 

6. Developing database of turbocharger failures 

The troubleshooting data that has been collected and grouped will be 

processed in the form of a database table to be combined and easily 

read by the program (software) used. Program (software) that will be 

used is Microsoft Visual Basic, so the data is made in the form of tables 

in Microsoft Access. Microsoft Visual Basic program is used for the 

results that will be obtained in the form of application software, so that 

the user later is able to use and understand it easily. 

7. Developing application software for database 

The database troubleshooting has been compiled in Microsoft Access 

will be input into Microsoft Visual Basic. Database of turbocharger 

troubleshooting is inserted in window interface that will be accessed by 

the user. The interface is supposed to facilitate the user accessing the 

database. 

8. Software Verification 

In this section, rechecks the database data troubleshooting that has 

been prepared in Microsoft Access with project guide, literature books 

and website. This is done to minimize errors occurring in the grouping 

of troubleshooting types with the types of troubles that occur, other 

than that it aims to validate the troubleshooting database to be more 

relevant, well targeted, and help speed up the work of the planned 

database software because it does not experience any data changes 

again. 

9. Software Trial 

In this stage, the final software will be tested with new input from either 

the shipping company or the vendor for turbocharger. The input may 

come from random case of turbocharger failure. If the software could 

detect the problem and fit with the troubleshooting recommendation, 

the software may be categorized as “Ok”. Otherwise, if the input couldn’t 

be detected by the software, the software is not suitable yet for being 

used in the future and the act of revision must be taken.  
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CHAPTER IV 

DATA ANALYSIS 

This chapter provides the data analysis as the progress of developing software 

application for this thesis. 

4.1 Collecting turbocharger failures 

In developing software for turbocharger troubleshooting tool, the first step 

is collecting turbocharger failures. This is done by break-downing the 

turbocharger diagnostic matrix from MAN and from ABB. There are some 

additions from other manufacturer to give additional data of turbocharger 

failures. All of them could be seen on the attachments. 

The failures will be categorized by its own location that is occurred. This 

supposed to ease in determining the failures as some of manufacturer have 

the same meaning in stating the turbocharger failures but differ in words 

used.  For example: high lube oil consumption and lubricating oil loses. Both 

of them have the same meaning. 

 

Figure 4. 1 MAN turbocharger diagnostic matrix (Source: Turbotech 

Indonesia) 
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4.2 Determining the cause of turbocharger failure 

Every failure is happened by some of causes. Those must be categorized as 

root causes. Root cause is a factor that initiate the failures from beginning. It 

is good to overcome the problem in the future and prevent the same 

problem arises. 

The cause of turbocharger failure was available in the turbocharger 

diagnostic matrix used in the first step. Then the problem and cause are 

placed on the table and analyze to be clustered. As the causes coming from 

multiple sources, the causes with the same meaning will be grouped as 

shown in the table 4.1. 

Problem Cause before analysis Cause after analysis 

Compressor 

surging 

turbine wheel heavily fouled 
Air filter fouled and 

damaged 

turbine nozzle ring heavily 

fouled/narrowed 
Intercooler failure 

foreign bodies before or in turbine Leak in intake line 

foreign bodies before or in 

compressor 

Faults in injection 

system 

low air inlet temperature 
Insufficient 

ventilation 

intercooler fouled 
Burnt valves and/or 

piston 

charge air temperature too high 

Wastegate 

mechanism set 

incorrectly 

deposits on inlet or exhaust valve / 

slots of engine 
 

exhaust gas back pressure too 

high 
 

fuel injection pump or fuel 

injectors incorrectly set or 

disturbed 

 

grid dirty  

air filter fouling  

turbine blade wear damage  

problem with engine room 

ventilation 
 

Table 4. 1 Problem and causes 
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In order to eliminate multiple causes, the yes/no question must be 

determined. Each question asked user regarding to the symptoms of the 

cause. Then the answers will result in summary so user will have less work in 

checking the causes occurred in the turbocharger. 

QUESTION_ID QUESTION 

1 Does your air filter seem dirty? 

2 Black smoke produced? 

4 Abnormal turbocharger speed? 

5 Is the scavenge air pressure lower than 1.0 bar? 

6 
Is there any scratch on either turbine or compressor 

wheel? 

7 Does the air inlet temperature exceed 50 C? 

9 Does your engine suffer a poor idle and starting issues? 

10 Does your exhaust gas temperature exceed 350 C? 

4.3 Determining the troubleshooting for every causes 

In overcoming the causes, troubleshooting is needed to fix the condition. 

The troubleshooting is divided into two components. General 

troubleshooting and detailed troubleshooting.  

4.3.1. General Troubleshooting 

General troubleshooting is a main feature of troubleshooting that 

stated in the turbocharger diagnostic matrix. The example of general 

troubleshooting is shown in table 4.3 

CAUSE_TITLE TROUBLESHOOTING 

Air filter fouled and damaged Clean the air filter 

Intercooler failure 

Inspect for the fouling on intercooler 

and check the coolant used in 

intercooler 

Leak in intake line 
Inspect for the leakage and repair. 

Replace if needed 

Faults in injection system 

Overhaul the injection system and 

adjust faulty components. Replace if 

needed 

Insufficient ventilation Improve ventilation 

Table 4. 3 Causes and general troubleshooting 

Table 4. 2 yes/no questions 
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4.3.2. Detailed Troubleshooting 

Detailed troubleshooting is a further explanation of general 

troubleshooting. In case the person who access the troubleshooting 

software has lack of knowledge about turbocharger, the detailed 

troubleshoot will briefly explain how to do it. The precautions, 

procedures and visualization by image will be shown in detailed 

troubleshooting. 

4.4 Developing database 

All of the data will be put into Microsoft Access in order to create database 

that is able to be read by the software. The figure below shows the data 

that been inserted into Microsoft Access. 

Figure 4. 2 Detailed troubleshooting (Source: Private Document) 
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Then the database will be verified by rechecking with the data from 

literature study and turbocharger diagnostic matrix. It is important to check 

the relationship of every table in Microsoft Access due to the software will 

be depended on the database.  

4.5 Developing software application 

After the database is established, software application will be developed in 

Microsoft Visual Studio. The flowchart of creating the software is shown in 

figure below. 

 

Figure 4. 3 Database in Microsoft Access (Source: Private Document) 

Figure 4. 4 Flowchart of creating the software  
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4.5.1. User 

User is a person who want to access the software. Every user must be 

assigned in the software and then authorized by username and 

password for every user. 

4.5.2. Login 

To access the software, user needs to use the data of both username 

and password. This is supposed to track the person in charge of 

troubleshooting action that will be printed on the report. 

 

 

4.5.3. Window Interface (Home) 

After user has logged in, the window interface will be first shown to 

user is as figure below. 

Figure 4. 5 User Login  
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The process of finding the troubleshooting started from the window 

interface so it was called home. There are search engine to find the 

problem. Another way to find problem is by manually searching the 

available problems. After finding the troubleshooting, user will be 

directed back to home. 

Figure 4. 6 Window Interface (Home)  
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4.6 Working principles of turbocharger troubleshooting software 

The picture above shows the working principles of turbocharger 

troubleshooting software. 

4.7 Software Trial 

The software will be tested by some of problem from either shipping 

company or the vendor of turbocharger. The result of trials are as follows: 

1. Software was tested with MV. XXX case and SOLVED. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. 7 Working principles of turbocharger troubleshooting software 



33 

 

 

 

 

 
 

 
 

 
 

 

Figure 4. 8 Input from MV. “XXX”  

Figure 4. 9 Output for MV. “XXX” = SOLVED 
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2. Software was tested with “YYY” case and UNSOLVED.  

 

 
 

 

 
 

Figure 4. 10 Input from “YYY”  

Figure 4. 11 Output for “YYY” = UNSOLVED  
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Remedy is taken and found out that the software is not able to detect 

the problem because the ship was sailing in 35oC of engine room 

temperature that categorized as acceptable as stated in the 

disclaimer. 

3. Software was tested with 5 random samples of problem by PT. 

Turbotech Indonesia (Surabaya). The result is 4 of them SOLVED.  

 

 

 

Figure 4. 13 Output for sample 1 = SOLVED 

 

 

Figure 4. 12 Input from sample 1  
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Figure 4. 14 Input from sample 2  

 

 
 

Figure 4. 15 Output for sample 2 = SOLVED 
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Figure 4. 16 Input from sample 3 

 

 

Figure 4. 17 Output for sample 3 = SOLVED 
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Figure 4. 18 Input from sample 4  

 

 

Figure 4. 19 Output for sample 4 = SOLVED 

 



39 

 

 

 

 

Figure 4. 20 Input from sample 5  

 

Figure 4. 21 Output for sample 5 = UNSOLVED 

 

Remedy is taken and found out that the software could not detect 

problem if it caused by misleading referring to the disclaimer items. 
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4. Software was tested with MV. “ZZZ” case and SOLVED.  

 

 

 

 

 

 

 

Figure 4. 22 Input from MV. “ZZZ”  

Figure 4. 23 Output for MV. “ZZZ” = SOLVED  
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CHAPTER V 

CONCLUSION AND SUGGESTION 

This chapter will provide information about the conclusion and suggestion 

regarding to the thesis. 

 

5.1 Conclusion 

The conclusions of this thesis are; 

1. Turbocharger is mainly failed due to the effect coming from the main 

engine. For example: fault in injection system, damaged piston, 

intercooler failure and others. 

2. Other than the causes coming from the main engine, turbocharger will 

also be damaged by any cause locating inside the turbocharger. For 

example: turbocharger flange or bolt loose, unbalanced the rotating 

part, worn bearing and some other in the form of flaw item that coming 

from the manufacturer defectiveness. 

3. For causes coming from the main engine, the causes will affect the 

turbocharger through the turbine side of turbocharger. The damaged 

main engine will give either low or high energy to the turbine side 

affecting its rotational movement. If low energy transferred to the 

turbocharger, the result is low in compressed air intake. Nevertheless, 

a greater energy transferred to the turbocharger will cause the 

compressor side to overspeed. As the main engine has a limit in volume 

to absorb the air, the excess pressurized air will force back outward the 

compressor side and surging may occurred. This can lead to many 

causes for the turbocharger. 

4. Turbocharger troubleshooting software could be run well and 

operated easily to suit all data input on the database that has been 

stored. 

5. Turbocharger troubleshooting software could provide information as 

a source of information regarding the troubleshooting on 

turbocharger. 

5.2 Suggestion 

The suggestions for this thesis are; 

1. Before running the turbocharger troubleshooting software, the user 

needs to install the required software in order to operate the 

turbocharger troubleshooting software in their computer. 

2. Any user login information must be kept to secure the data so that the 

username logged on to access the data is recorded. 
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3. To keep the accuracy of the troubleshooting software, it is 

recommended to update regularly the database with any latest 

turbocharger problem. In addition, the data could be updated only by 

the person in charge to minimize the errors. 
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Annex A 

Source Codes 
 

Form 

1. LoginForm 

Imports System.Runtime.InteropServices 
 
Public Class LoginForm 
 
    Private Sub LoginForm_Load(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles MyBase.Load 
        'TODO: This line of code loads data into the 'UserDatabaseDataSet.User' 
table. You can move, or remove it, as needed. 
        Me.UserTableAdapter.Fill(Me.UserDatabaseDataSet.User) 
    End Sub 
 
    Private Sub LoginButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles LoginButton.Click 
        Dim username As String = UsernameTextBox.Text 
        Dim password As String = PasswordTextBox.Text 
 
        If Me.UserTableAdapter.LoginQuery(username, password) Then 
            Dim role As String 
            If Me.UserTableAdapter.RoleQuery(username, password) Then 
                role = "admin" 
            Else 
                role = "notAdmin" 
            End If 
            DataForm.user = username 
            DataForm.role = role 
            SearchForm.Show() 
            Me.Close() 
        Else 
            PasswordTextBox.ResetText() 
            MessageBox.Show("The username or password you entered is 
incorrect", "Login Error", MessageBoxButtons.OK, MessageBoxIcon.Stop) 
        End If 
    End Sub 
End Class 

 

2. ChangeUsernameForm 

Public Class ChangeUsernameForm 
 
    Private Sub BackButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles BackButton.Click 
        SearchForm.Show() 
        Me.Close() 
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    End Sub 
 
    Private Sub goToLogin() 
        LoginForm.Show() 
        SearchForm.Close() 
        Me.Close() 
    End Sub 
 
    Private Sub ChangeButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles ChangeButton.Click 
        Dim username As String = DataForm.user 
        Dim currentUsername As String = Me.CurrentUsernameTextBox.Text 
        Dim newUsername As String = Me.NewUsernameTextBox.Text 
        Dim password As String = Me.PasswordTextBox.Text 
 
        If currentUsername = username Then 
            If Me.UserTableAdapter.LoginQuery(currentUsername, password) Then 
                Dim result As Integer = 
Me.UserTableAdapter.Update(newUsername, password, currentUsername, password) 
                If result = 1 Then 
                    MessageBox.Show("Change username successful.", "", 
MessageBoxButtons.OK, MessageBoxIcon.Information) 
                Else 
                    MessageBox.Show("Change username unsuccessful.", "", 
MessageBoxButtons.OK, MessageBoxIcon.Stop) 
                End If 
                goToLogin() 
            Else 
                MessageBox.Show("Please enter your current password 
correctly.", "Invalid Current Password", MessageBoxButtons.OK, 
MessageBoxIcon.Stop) 
            End If 
        Else 
            MessageBox.Show("Please enter your current username correctly.", 
"Invalid Current Username", MessageBoxButtons.OK, MessageBoxIcon.Stop) 
        End If 
    End Sub 
End Class 

 

3. ChangePasswordForm 

Public Class ChangePasswordForm 
 
    Private Sub PasswordForm_Load(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles MyBase.Load 
        'TODO: This line of code loads data into the 'UserDatabaseDataSet.User' 
table. You can move, or remove it, as needed. 
        Me.UserTableAdapter.Fill(Me.UserDatabaseDataSet.User) 
    End Sub 
 
    Private Sub BackButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles BackButton.Click 
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        SearchForm.Show() 
        Me.Close() 
    End Sub 
 
    Private Sub goToLogin() 
        LoginForm.Show() 
        SearchForm.Close() 
        Me.Close() 
    End Sub 
 
    Private Sub ChangeButton_Click_1(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles ChangeButton.Click 
        Dim username As String = DataForm.user 
        Dim currentPassword As String = Me.CurrentPasswordTextBox.Text 
        Dim newPassword As String = Me.NewPasswordTextBox.Text 
        Dim reNewPassword As String = Me.ReNewPasswordTextBox.Text 
 
        If Me.UserTableAdapter.LoginQuery(username, currentPassword) Then 
            If newPassword = reNewPassword Then 
                Dim result As Integer = Me.UserTableAdapter.Update(username, 
newPassword, username, currentPassword) 
                If result = 1 Then 
                    MessageBox.Show("Change password successful.", "", 
MessageBoxButtons.OK, MessageBoxIcon.Information) 
                Else 
                    MessageBox.Show("Change password unsuccessful.", "", 
MessageBoxButtons.OK, MessageBoxIcon.Stop) 
                End If 
                goToLogin() 
            Else 
                MessageBox.Show("Please enter new password and confirmation 
password identically.", "New Password Error", MessageBoxButtons.OK, 
MessageBoxIcon.Stop) 
            End If 
        Else 
            MessageBox.Show("Please enter your current password correctly.", 
"Invalid Current Password", MessageBoxButtons.OK, MessageBoxIcon.Stop) 
        End If 
    End Sub 
End Class 

 

4. AddUserForm 

Imports System.IO 
 
Public Class AddUserForm 
 
    Private Sub UserForm_Load(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles MyBase.Load 
        'TODO: This line of code loads data into the 'UserDatabaseDataSet.User' 
table. You can move, or remove it, as needed. 
        Me.UserTableAdapter.Fill(Me.UserDatabaseDataSet.User) 
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    End Sub 
 
    Private Sub BackButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles BackButton.Click 
        SearchForm.Show() 
        Me.Close() 
    End Sub 
 
    Private Sub goToLogin() 
        LoginForm.Show() 
        SearchForm.Close() 
        Me.Close() 
    End Sub 
 
    Private Sub AddButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles AddButton.Click 
        Dim username As String = Me.UsernameTextBox.Text 
        Dim password As String = Me.PasswordTextBox.Text 
        Dim rePassword As String = Me.RePasswordTextBox.Text 
 
        If password = rePassword Then 
            Dim result As Integer = Me.UserTableAdapter.Insert(username, 
password) 
            If result = 1 Then 
                MessageBox.Show("Add new user successful.", "", 
MessageBoxButtons.OK, MessageBoxIcon.Information) 
            Else 
                MessageBox.Show("Add new user unsuccessful.", "", 
MessageBoxButtons.OK, MessageBoxIcon.Stop) 
            End If 
            goToLogin() 
        Else 
            MessageBox.Show("Please enter password and confirmation password 
identically.", "Password Error", MessageBoxButtons.OK, MessageBoxIcon.Stop) 
        End If 
    End Sub 
End Class 

 

5. RemoveUserForm 

Public Class RemoveUserForm 
 
    Private Sub goToLogin() 
        LoginForm.Show() 
        SearchForm.Close() 
        Me.Close() 
    End Sub 
 
    Private Sub RemoveButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles RemoveButton.Click 
        Dim username As String = Me.UsernameTextBox.Text 
        Dim password As String = Me.PasswordTextBox.Text 
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        Dim rePassword As String = Me.RePasswordTextBox.Text 
 
        If password = rePassword Then 
            Dim result As Integer = Me.UserTableAdapter.Delete(username, 
password) 
            If result = 1 Then 
                MessageBox.Show("Remove user successful.", "", 
MessageBoxButtons.OK, MessageBoxIcon.Information) 
            Else 
                MessageBox.Show("Remove user unsuccessful.", "", 
MessageBoxButtons.OK, MessageBoxIcon.Stop) 
            End If 
            goToLogin() 
        Else 
            MessageBox.Show("Please enter password and confirmation password 
identically.", "Password Error", MessageBoxButtons.OK, MessageBoxIcon.Stop) 
        End If 
    End Sub 
 
    Private Sub BackButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles BackButton.Click 
        SearchForm.Show() 
        Me.Close() 
    End Sub 
End Class 

 

6. SearchForm 

Imports System.IO 
 
Public Class SearchForm 
    Dim role As String = DataForm.role 
    Dim Access As SQLControl 
    Private contextMS As ContextMenuStrip 
 
    Private Sub SearchForm_Load(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles MyBase.Load 
        SearchTextBox.Select() 
        If role = "admin" Then 
            contextMS = ContextMenuStrip1 
        Else 
            contextMS = ContextMenuStrip2 
        End If 
    End Sub 
 
    Private Sub SearchButton_Click_1(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles SearchButton.Click 
        Dim inputtext As String = Me.SearchTextBox.Text 
        If String.IsNullOrEmpty(inputtext) Then 
            MessageBox.Show("Please enter the keyword.", "No Keyword", 
MessageBoxButtons.OK, MessageBoxIcon.Warning) 
            Exit Sub 
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        End If 
        Search(inputtext) 
    End Sub 
 
    Private Sub Search(ByVal input As String) 
        Dim SQL As String 
        Access = New SQLControl 
 
        SQL = buildQuery(input) 
        Access.ExecQuery(SQL) 
        If Not String.IsNullOrEmpty(Access.Exception) Then 
            MessageBox.Show(Access.Exception) 
            Exit Sub 
        End If 
        If Access.RecordCount < 1 Then 
            MessageBox.Show("Please enter other keyword.", "Keyword Not 
Found", MessageBoxButtons.OK, MessageBoxIcon.Warning) 
            Exit Sub 
        End If 
        goToProblem() 
    End Sub 
 
    Private Function buildQuery(ByVal input As String) As String 
        Dim SQL As String 
        Dim keywords() As String 
        Dim keywordsUB As Integer 
        Dim counter As Integer 
 
        SQL = "SELECT DISTINCT Problems.PROBLEM_TITLE " _ 
                & "FROM Problems, Tags " _ 
                & "WHERE Problems.PROBLEM_ID = Tags.PROBLEM_ID AND (" 
        If Not String.IsNullOrEmpty(input) Then 
            keywords = Split(input, " ") 
            keywordsUB = UBound(keywords) 
            For counter = 0 To keywordsUB 
                If Not counter = 0 Then 
                    SQL = SQL & "OR " 
                End If 
                Access.AddParam("@keyword", "%" & keywords(counter) & "%") 
                SQL = SQL & "Problems.PROBLEM_TITLE LIKE @keyword " _ 
                        & "OR Tags.TAG LIKE @keyword" 
                If Not counter = keywordsUB Then 
                    SQL = SQL & " " 
                End If 
            Next counter 
        Else 
            Access.AddParam("@text", "%" & input & "%") 
            SQL = SQL & "Problems.PROBLEM_TITLE LIKE @text " _ 
                    & "OR Tags.TAG LIKE @text" 
        End If 
        SQL = SQL & ") ORDER BY Problems.PROBLEM_TITLE " 
        Return SQL 
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    End Function 
 
    Private Sub goToProblem() 
        DataForm.ProblemList = Access.SQLDS.Tables(0) 
        ProblemForm.Show() 
        SearchTextBox.ResetText() 
        Me.Close() 
    End Sub 
 
    Private Sub AllProblemsButton_Click(ByVal sender As System.Object, ByVal 
e As System.EventArgs) Handles AllProblemsButton.Click 
        Search("") 
    End Sub 
 
    Private Sub SettingsButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles SettingsButton.Click 
        contextMS.Show(SettingsButton, -(contextMS.Width - 
SettingsButton.Width), SettingsButton.Height) 
    End Sub 
 
    Private Sub ChangeUsernameToolStripMenuItem_Click(ByVal sender As 
System.Object, ByVal e As System.EventArgs) Handles 
ChangeUsernameToolStripMenuItem.Click, ChangeUsernameToolStripMenuItem1.Click 
        ChangeUsernameForm.Show() 
        Me.Close() 
    End Sub 
 
    Private Sub ChangePasswordToolStripMenuItem_Click(ByVal sender As 
System.Object, ByVal e As System.EventArgs) Handles 
ChangePasswordToolStripMenuItem.Click, ChangePasswordToolStripMenuItem1.Click 
        ChangePasswordForm.Show() 
        Me.Close() 
    End Sub 
 
    Private Sub AddNewUserToolStripMenuItem_Click(ByVal sender As 
System.Object, ByVal e As System.EventArgs) Handles 
AddNewUserToolStripMenuItem.Click 
        AddUserForm.Show() 
        Me.Close() 
    End Sub 
 
    Private Sub RemoveUserToolStripMenuItem_Click(ByVal sender As 
System.Object, ByVal e As System.EventArgs) Handles 
RemoveUserToolStripMenuItem.Click 
        RemoveUserForm.Show() 
        Me.Close() 
    End Sub 
 
    Private Sub LogOutToolStripMenuItem_Click(ByVal sender As System.Object, 
ByVal e As System.EventArgs) Handles LogOutToolStripMenuItem.Click, 
LogOutToolStripMenuItem1.Click 
        LoginForm.Show() 
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        Me.Close() 
    End Sub 
End Class 

 

7. ProblemForm 

Public Class ProblemForm 
    Dim Access As SQLControl 
    Dim problem As String 
 
    Private Sub ProblemForm_Load(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles MyBase.Load 
        'TODO: This line of code loads data into the 
'KnowledgeDatabaseDataSet.Problems' table. You can move, or remove it, as 
needed. 
        Me.ProblemsTableAdapter.Fill(Me.KnowledgeDatabaseDataSet.Problems) 
        'TODO: This line of code loads data into the 'DiagnoseDataSet.diagnose' 
table. You can move, or remove it, as needed. 
        Me.DiagnoseTableAdapter.Fill(Me.DiagnoseDataSet.diagnose) 
        ' Load Problems List 
        Me.ResultListBox.DataSource = DataForm.ProblemList 
    End Sub 
 
    Private Sub ResultListBox_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles ResultListBox.Click 
        Diagnose() 
    End Sub 
 
    Private Sub ResultListBox_KeyDown(ByVal sender As System.Object, ByVal e 
As System.Windows.Forms.KeyEventArgs) Handles ResultListBox.KeyDown 
        If e.KeyCode = Keys.Enter Then 
            Diagnose() 
        End If 
    End Sub 
 
    Private Sub MainButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles MainButton.Click 
        Diagnose() 
    End Sub 
 
    Private Sub Diagnose() 
        Dim SQL As String 
 
        problem = ResultListBox.GetItemText(ResultListBox.SelectedItem) 
        DataForm.problem = problem 
        Access = New SQLControl 
        SQL = buildQuery() 
        Access.ExecQuery(SQL) 
        If Not String.IsNullOrEmpty(Access.Exception) Then 
            MessageBox.Show(Access.Exception) 
            Exit Sub 
        End If 
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        If Access.RecordCount < 1 Then Exit Sub 
        goToDiagnose() 
    End Sub 
 
    Private Function buildQuery() 
        Dim SQL As String 
 
        Access.AddParam("@problem", problem) 
        SQL = "SELECT Causes.CAUSE_ID, Questions.QUESTION " _ 
              & "FROM Problems, Causing, Causes, Asking, Questions " _ 
              & "WHERE Problems.PROBLEM_TITLE = @problem " _ 
              & "AND Problems.PROBLEM_ID = Causing.PROBLEM_ID AND 
Causing.CAUSE_ID = Causes.CAUSE_ID " _ 
              & "AND Causes.CAUSE_ID = Asking.CAUSE_ID AND Asking.QUESTION_ID 
= Questions.QUESTION_ID " 
        Return SQL 
    End Function 
 
    Private Sub goToDiagnose() 
        Dim rows() As DataRow = Access.SQLDS.Tables(0).Select() 
        DataForm.rows = rows 
        DataForm.problemForm = True 
        Dim result As Boolean = GenerateDiagnose() 
        If result = False Then 
            Return 
        End If 
        Me.Close() 
    End Sub 
 
    Private Sub BackButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles BackButton.Click 
        BackToSearch() 
        Me.Close() 
    End Sub 
End Class 

 

8. SpeedTypeForm 

Public Class SpeedTypeForm 
    Public question As String 
    Private Const CP_NOCLOSE_BUTTON As Integer = &H200 
 
    Protected Overloads Overrides ReadOnly Property CreateParams() As 
CreateParams 
        Get 
            Dim myCp As CreateParams = MyBase.CreateParams 
            myCp.ClassStyle = myCp.ClassStyle Or CP_NOCLOSE_BUTTON 
            Return myCp 
        End Get 
    End Property 
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    Private Sub SpeedTypeForm_Load(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles MyBase.Load 
        QuestionLabel.Text = question 
        DataForm.slow = False 
        DataForm.med = False 
        DataForm.high = False 
    End Sub 
 
    Private Sub SlowButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles SlowButton.Click 
        DataForm.slow = True 
        Me.DialogResult = Windows.Forms.DialogResult.OK 
        Me.Close() 
    End Sub 
 
    Private Sub MediumButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles MediumButton.Click 
        DataForm.med = True 
        Me.DialogResult = Windows.Forms.DialogResult.OK 
        Me.Close() 
    End Sub 
 
    Private Sub HighButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles HighButton.Click 
        DataForm.high = True 
        Me.DialogResult = Windows.Forms.DialogResult.OK 
        Me.Close() 
    End Sub 
End Class 

 

9. DiagnoseForm 

Public Class DiagnoseForm 
    Dim Access As SQLControl 
    Dim problem As String = DataForm.problem 
    Dim causeslist As ArrayList = New ArrayList() 
    Dim dominanCause As ArrayList = New ArrayList() 
    Dim troubleshootlist As ArrayList = New ArrayList() 
    Dim dominanCauseNum As ArrayList = New ArrayList() 
    Dim troubleshootlistNum As ArrayList = New ArrayList() 
    Dim yesNumber As Integer 
    Dim contact As Boolean 
    Public notyet As ArrayList = New ArrayList() 
    Public question As ArrayList = New ArrayList() 
    Public counter As Integer 
    Dim cause10highest As Boolean 
    Dim cause19highest As Boolean 
 
    Private Sub DiagnoseForm_Load(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles MyBase.Load 
        Me.DiagnoseTableAdapter.Fill(Me.DiagnoseDataSet.diagnose) 
        yesNumber = 0 
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    End Sub 
 
    Public Sub YesBtn_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) 
        If TypeOf sender Is Button Then 
            Dim cb As Button = DirectCast(sender, Button) 
            If TypeOf cb.Tag Is Integer Then 
                Dim index As Integer = DirectCast(cb.Tag, Integer) 
                Dim nobtn As Button = CType(Me.Controls("NoBtn" & index), 
Button) 
                Dim textbox As TextBox = CType(Me.Controls("TextBox" & index), 
TextBox) 
                If Me.DiagnoseTableAdapter.ValueQuery(index) = False Then 
                    yesNumber = yesNumber + 1 
                    Me.DiagnoseTableAdapter.Update(True, index) 
                    cb.BackColor = Color.Green 
                    cb.ForeColor = Color.White 
                    nobtn.BackColor = Color.Gainsboro 
                    For i As Integer = 0 To notyet.Count - 1 
                        If TypeOf notyet.Item(i) Is Integer Then 
                            Dim notyetindex As Integer = 
DirectCast(notyet.Item(i), Integer) 
                            If question.Item(i) = textbox.Text Then 
                                Me.DiagnoseTableAdapter.Update(True, 
notyetindex) 
                            End If 
                        End If 
                    Next 
                    If textbox.Text = "Is the scavenge air pressure lower than 
0.8 bar after the intercooler?" Then 
                        cause10highest = True 
                    ElseIf textbox.Text = "Is your engine room pressure lower 
than 1000mmHg (1.33 bar)?" Then 
                        cause19highest = True 
                    End If 
                End If 
            End If 
        End If 
    End Sub 
 
    Public Sub NoBtn_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) 
        If TypeOf sender Is Button Then 
            Dim cb As Button = DirectCast(sender, Button) 
            If TypeOf cb.Tag Is Integer Then 
                Dim index As Integer = DirectCast(cb.Tag, Integer) 
                Dim textbox As TextBox = CType(Me.Controls("TextBox" & index), 
TextBox) 
                If Me.DiagnoseTableAdapter.ValueQuery(index) = True Then 
                    Me.DiagnoseTableAdapter.Update(False, index) 
                    cb.BackColor = Color.Red 
                    cb.ForeColor = Color.White 
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                    Dim btn As Button = CType(Me.Controls("YesBtn" & index), 
Button) 
                    btn.BackColor = Color.Gainsboro 
                    If textbox.Text = "Is the scavenge air pressure lower than 
0.8 bar after the intercooler?" Then 
                        cause10highest = False 
                    ElseIf textbox.Text = "Is your engine room pressure lower 
than 1000mmHg (1.33 bar)?" Then 
                        cause19highest = False 
                    End If 
                End If 
            End If 
        End If 
    End Sub 
 
    Private Sub NextButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles NextButton.Click 
        determineCause() 
        analyzeCause() 
        Dim result As Boolean = troubleshoot() 
        If result = False Then Exit Sub 
        Me.DiagnoseTableAdapter.Delete() 
        If yesNumber = DataForm.questionsNumber Then 
            MessageBox.Show("YOU MIGHT ENTER WRONG ANSWER(s), PLEASE RE-CHECK 
YOUR ANSWERS." & Environment.NewLine & Environment.NewLine & 
Environment.NewLine & "IF YOU ARE SURE ABOUT YOUR ANSWER(s), YOUR 
ENGINE/TURBOCHARGER COULD BE IN BAD CONDITION OR HAVING A MAJOR DAMAGE(s). 
PLEASE SEND IT TO REPAIR FACILITY OR CONTACT AN AUTHORIZED WORKSHOP!", 
"WARNING", MessageBoxButtons.OK, MessageBoxIcon.Warning) 
        End If 
        Summarize() 
    End Sub 
 
    Private Sub determineCause() 
        Dim SQL As String 
 
        Access = New SQLControl 
        SQL = buildQuery() 
        Access.ExecQuery(SQL) 
        If Not String.IsNullOrEmpty(Access.Exception) Then 
            MessageBox.Show("No causes found. Please check your answers.", 
"Causes Not Found", MessageBoxButtons.OK, MessageBoxIcon.Warning) 
            Exit Sub 
        End If 
        If Access.RecordCount < 1 Then Exit Sub 
    End Sub 
 
    Private Function buildQuery() 
        Dim causesDT As DataTable = Me.DiagnoseTableAdapter.GetCauses(True) 
        Dim notCausesDT As DataTable = 
Me.DiagnoseTableAdapter.GetCauses(False) 
        Dim causes() As DataRow = causesDT.Select() 
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        Dim notCauses() As DataRow = notCausesDT.Select() 
        Dim cause As DataRow 
        Dim notCause As DataRow 
        Dim count As Integer 
        Dim SQL As String 
 
        Access.AddParam("@problem", problem) 
        SQL = "SELECT DISTINCT Causes.CAUSE_TITLE, Causing.SCORE, 
Causing.DESCRIPTION " _ 
                & "FROM Causes, Causing, Problems " _ 
                & "WHERE Problems.PROBLEM_TITLE = @problem " _ 
                & "AND Causing.PROBLEM_ID = Problems.PROBLEM_ID " _ 
                & "AND (" 
 
        count = 0 
        For Each cause In causes 
            Dim cancel As Boolean = False 
            Dim cause_id As Integer = cause.Item(1) 
 
            For Each notCause In notCauses 
                Dim notCause_id As Integer = notCause.Item(1) 
                If cause_id = notCause_id And cause_id <> 10 And cause_id <> 
19 Then 
                    cancel = True 
                End If 
            Next 
            If Not cancel Then 
                If Not count = 0 Then 
                    SQL = SQL & "OR " 
                End If 
                Access.AddParam("@id" & count, cause_id) 
                SQL = SQL & "Causes.CAUSE_ID = @id" & count & " " 
                count = count + 1 
            End If 
        Next 
        SQL = SQL & ") AND Causing.CAUSE_ID = Causes.CAUSE_ID ORDER BY 
Causes.CAUSE_TITLE " 
        Return SQL 
    End Function 
 
    Private Sub analyzeCause() 
        Dim causesDT As DataTable 
        Try 
            causesDT = Access.SQLDS.Tables(0) 
        Catch ex As Exception 
            Exit Sub 
        End Try 
        Dim causes() As DataRow = causesDT.Select() 
        Dim cause As DataRow 
        Dim min As Integer = 1000 
        Dim min2 As Integer = 1000 
        Dim score10 As Integer 
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        Dim score19 As Integer 
 
        For Each cause In causes 
            Dim score As Integer = cause.Item(1) 
 
            If cause.Item(0) = "Intercooler failure" Then 
                score10 = score 
                If cause10highest Then 
                    score = 2 
                    score10 = 2 
                Else 
                    score = 14 
                    score10 = 14 
                End If 
            ElseIf cause.Item(0) = "Insufficient ventilation" Then 
                score19 = score 
                If cause19highest Then 
                    score = 1 
                    score19 = 1 
                Else 
                    score = 14 
                    score19 = 14 
                End If 
            End If 
            causeslist.Add(cause.Item(0)) 
            If score < min Then 
                min2 = min 
                min = score 
            ElseIf score < min2 Then 
                min2 = score 
            End If 
        Next 
        ReportForm.causes = "" 
        For Each cause In causes 
            Dim score As Integer = cause.Item(1) 
 
            If cause.Item(0) = "Intercooler failure" Then 
                score = score10 
            ElseIf cause.Item(0) = "Insufficient ventilation" Then 
                score = score19 
            End If 
 
            If score = min Then 
                dominanCause.Add(cause.Item(0)) 
                If dominanCauseNum.Count > 0 Then 
                    ReportForm.causes &= Environment.NewLine 
                End If 
                ReportForm.causes &= dominanCauseNum.Count + 1 & ". " & 
cause.Item(0) & Environment.NewLine & "    " & cause.Item(2) 
                dominanCauseNum.Add(dominanCauseNum.Count + 1 & ". " & 
cause.Item(0)) 
            End If 
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        Next 
        For Each cause In causes 
            If dominanCause.Count >= 2 Then 
                Return 
            End If 
            If cause.Item(1) = min2 Then 
                dominanCause.Add(cause.Item(0)) 
                If dominanCauseNum.Count > 0 Then 
                    ReportForm.causes &= Environment.NewLine 
                End If 
                ReportForm.causes &= dominanCauseNum.Count + 1 & ". " & 
cause.Item(0) & Environment.NewLine & "    " & cause.Item(2) 
                dominanCauseNum.Add(dominanCauseNum.Count + 1 & ". " & 
cause.Item(0)) 
            End If 
        Next 
    End Sub 
 
    Private Function troubleshoot() 
        Dim SQL As String 
 
        Access = New SQLControl 
        SQL = buildTroubleshootQuery() 
        Access.ExecQuery(SQL) 
        If Not String.IsNullOrEmpty(Access.Exception) Then 
            MessageBox.Show("No troubleshoot", "Troubleshoot Not Found", 
MessageBoxButtons.OK, MessageBoxIcon.Warning) 
            Return False 
        End If 
        If Access.RecordCount < 1 Then Return False 
 
        Dim tsDT As DataTable 
        Try 
            tsDT = Access.SQLDS.Tables(0) 
        Catch ex As Exception 
            Return False 
        End Try 
        Dim tss() As DataRow = tsDT.Select() 
        Dim ts As DataRow 
        contact = False 
        ReportForm.troubleshoot = "" 
        For Each ts In tss 
            troubleshootlist.Add(ts.Item(3)) 
            If troubleshootlistNum.Count > 0 Then 
                ReportForm.troubleshoot &= Environment.NewLine 
            End If 
            ReportForm.troubleshoot &= troubleshootlistNum.Count + 1 & ". " & 
ts.Item(3) 
            troubleshootlistNum.Add(troubleshootlistNum.Count + 1 & ". " & 
ts.Item(3)) 
            If ts.Item(4) = True Then 
                contact = True 
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            End If 
        Next 
        Return True 
    End Function 
 
    Private Function buildTroubleshootQuery() 
        Dim SQL As String 
 
        SQL = "SELECT Problems.PROBLEM_TITLE, Problems.LOCATION, " _ 
              & "Causes.CAUSE_TITLE, Causes.TROUBLESHOOTING, 
Causes.CONTACT_MANUFACTURER, Causes.CAUSE_ID " _ 
              & "FROM Causes, Causing, Problems " _ 
              & "WHERE (" 
        For i As Integer = 0 To causeslist.Count - 1 
            If Not i = 0 Then 
                SQL = SQL & "OR " 
            End If 
            Access.AddParam("@cause" & i, causeslist.Item(i)) 
            SQL = SQL & "Causes.CAUSE_TITLE = @cause" & i & " " 
        Next 
        Access.AddParam("@problem", problem) 
        SQL = SQL & ") AND Causes.CAUSE_ID = Causing.CAUSE_ID " _ 
              & "AND Causing.PROBLEM_ID = Problems.PROBLEM_ID " _ 
              & "AND Problems.PROBLEM_TITLE = @problem " 
        Return SQL 
    End Function 
 
    Private Sub Summarize() 
        Dim SQL As String 
 
        Access = New SQLControl 
        SQL = buildSummaryQuery() 
        Access.ExecQuery(SQL) 
        If Not String.IsNullOrEmpty(Access.Exception) Then Exit Sub 
        If Access.RecordCount < 1 Then Exit Sub 
        goToSummary() 
    End Sub 
 
    Private Function buildSummaryQuery() 
        Dim SQL As String 
 
        If dominanCause.Count < 1 Then 
            Return "" 
        End If 
        Access.AddParam("@cause", dominanCause.Item(0)) 
        Access.AddParam("@problem", problem) 
        SQL = "SELECT Problems.PROBLEM_TITLE, Problems.LOCATION, " _ 
              & "Causes.CAUSE_TITLE, Causes.TROUBLESHOOTING, 
Causes.CONTACT_MANUFACTURER, Causes.CAUSE_ID " _ 
              & "FROM Causes, Causing, Problems " _ 
              & "WHERE Causes.CAUSE_TITLE = @cause " _ 
              & "AND Causes.CAUSE_ID = Causing.CAUSE_ID " _ 
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              & "AND Causing.PROBLEM_ID = Problems.PROBLEM_ID " _ 
              & "AND Problems.PROBLEM_TITLE = @problem " 
        Return SQL 
    End Function 
 
    Private Sub goToSummary() 
        Dim rows() As DataRow = Access.SQLDS.Tables(0).Select() 
        Dim row As DataRow 
 
        For Each row In rows 
            SummaryForm.ProblemTextBox.Text = row.Item(0) 
            SummaryForm.LocationTextBox.Text = row.Item(1) 
            SummaryForm.causeid = row.Item(5) 
        Next 
        SummaryForm.contact = contact 
        SummaryForm.CausesList.Items.AddRange(dominanCauseNum.ToArray) 
        
SummaryForm.TroubleshootList.Items.AddRange(troubleshootlistNum.ToArray) 
        SummaryForm.listdominanCause = dominanCause 
        SummaryForm.listTroubleshoot = troubleshootlist 
        
ReportForm.TroubleshootList.Items.AddRange(troubleshootlistNum.ToArray) 
        SummaryForm.Show() 
        Me.Close() 
    End Sub 
 
    Private Sub BackButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles BackButton.Click 
        ProblemForm.Show() 
        Me.Close() 
    End Sub 
 
    Private Sub HomeButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles HomeButton.Click 
        BackToSearch() 
        Me.Close() 
    End Sub 
End Class 

 

10. SummaryForm 

Imports System.IO 
Imports System.Drawing 
 
Public Class SummaryForm 
    Dim Access As SQLControl 
    Public listDominanCause As ArrayList = New ArrayList() 
    Public listTroubleshoot As ArrayList = New ArrayList() 
    Public contact As Boolean 
    Public causeid As Integer 
    Dim image As Image 
    Dim ratio As Double = 1.0 
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    Private Sub SummaryForm_Load(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles MyBase.Load 
        Access = New SQLControl 
        Me.CausesList.Select() 
        Me.CausesList.SelectedIndex() = 0 
        If contact = True Then 
            ContactLabel.Visible = True 
        End If 
        showCauseDetails() 
    End Sub 
 
    Private Sub showCauseDetails() 
        Dim SQL As String 
        Dim problem As String = DataForm.problem 
 
        Access.AddParam("@problem", problem) 
        Access.AddParam("@causeid", causeid) 
        SQL = "SELECT Causing.PROBLEM_ID, Causing.DESCRIPTION, 
Causes.CAUSE_TITLE " _ 
              & "FROM Causes, Causing, Problems " _ 
              & "WHERE Problems.PROBLEM_TITLE = @problem AND Causes.CAUSE_ID 
= @causeid " _ 
              & "AND Causing.PROBLEM_ID = Problems.PROBLEM_ID AND 
Causing.CAUSE_ID = Causes.CAUSE_ID " 
        Access.ExecQuery(SQL) 
        If Not String.IsNullOrEmpty(Access.Exception) Then 
            MessageBox.Show(Access.Exception) 
            Exit Sub 
        End If 
        If Access.RecordCount < 1 Then Exit Sub 
        Dim descDT As DataTable = Access.SQLDS.Tables(0) 
        Dim descs() As DataRow = descDT.Select() 
        Dim desc As DataRow 
        For Each desc In descs 
            Dim source As String = Path.GetFullPath(Path.Combine("Resources", 
"p" & desc.Item(0) & "-c" & causeid & ".jpg")) 
            enableZoom() 
            PictureBox1.Load(source) 
            image = PictureBox1.Image 
            ratio = 0.4 
            PictureBox1.Image = zoom(New Size(image.Width * ratio, 
image.Height * ratio)) 
        Next 
    End Sub 
 
    Private Sub TroubleshootList_Click(ByVal sender As System.Object, ByVal e 
As System.EventArgs) Handles TroubleshootList.Click 
        Dim SQL As String 
        Dim index As Integer = TroubleshootList.SelectedIndex 
 
        If index < 0 Then Exit Sub 
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        Dim troubleshoot As String = listTroubleshoot.Item(index) 
        SQL = buildQuery(troubleshoot) 
        Access.ExecQuery(SQL) 
        If Not String.IsNullOrEmpty(Access.Exception) Then 
            MessageBox.Show(Access.Exception) 
            Exit Sub 
        End If 
        If Access.RecordCount < 1 Then Exit Sub 
        Dim idDT As DataTable = Access.SQLDS.Tables(0) 
        Dim ids() As DataRow = idDT.Select() 
        Dim id As DataRow 
        For Each id In ids 
            Dim source As String = Path.GetFullPath(Path.Combine("Resources", 
"ts" & id.Item(0) & ".jpg")) 
            enableZoom() 
            PictureBox1.Load(source) 
            image = PictureBox1.Image 
            ratio = 0.4 
            PictureBox1.Image = zoom(New Size(image.Width * ratio, 
image.Height * ratio)) 
        Next 
    End Sub 
 
    Private Function buildQuery(ByVal troubleshoot As String) 
        Dim SQL As String 
 
        Access.AddParam("@troubleshoot", troubleshoot) 
        SQL = "SELECT Causes.CAUSE_ID " _ 
              & "FROM Causes " _ 
              & "WHERE Causes.TROUBLESHOOTING = @troubleshoot " 
        Return SQL 
    End Function 
 
    Private Sub CausesList_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles CausesList.Click 
        Dim SQL As String 
        Dim index As Integer = CausesList.SelectedIndex 
 
        If index < 0 Then Exit Sub 
 
        Dim cause As String = listDominanCause.Item(index) 
 
        SQL = buildCauseQuery(cause) 
        Access.ExecQuery(SQL) 
        If Not String.IsNullOrEmpty(Access.Exception) Then 
            MessageBox.Show(Access.Exception) 
            Exit Sub 
        End If 
        If Access.RecordCount < 1 Then Exit Sub 
        Dim descDT As DataTable = Access.SQLDS.Tables(0) 
        Dim descs() As DataRow = descDT.Select() 
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        Dim desc As DataRow 
        For Each desc In descs 
            Dim source As String = Path.GetFullPath(Path.Combine("Resources", 
"p" & desc.Item(0) & "-c" & desc.Item(1) & ".jpg")) 
            enableZoom() 
            PictureBox1.Load(source) 
            image = PictureBox1.Image 
            ratio = 0.4 
            PictureBox1.Image = zoom(New Size(image.Width * ratio, 
image.Height * ratio)) 
        Next 
    End Sub 
 
    Private Function buildCauseQuery(ByVal cause As String) 
        Dim SQL As String 
        Dim problem As String = DataForm.problem 
 
        Access.AddParam("@problem", problem) 
        Access.AddParam("@cause", cause) 
        SQL = "SELECT Causing.PROBLEM_ID, Causing.CAUSE_ID " _ 
              & "FROM Causes, Causing, Problems " _ 
              & "WHERE Problems.PROBLEM_TITLE = @problem AND 
Causes.CAUSE_TITLE = @cause " _ 
              & "AND Causing.PROBLEM_ID = Problems.PROBLEM_ID AND 
Causing.CAUSE_ID = Causes.CAUSE_ID " 
        Return SQL 
    End Function 
 
    Private Sub PrintButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles PrintButton.Click 
        ReportForm.listTroubleshoot = listTroubleshoot 
        ReportForm.Show() 
    End Sub 
 
    Private Sub disableZoom() 
        ZoomInButton.Enabled = False 
        ZoomOutButton.Enabled = False 
    End Sub 
 
    Private Sub enableZoom() 
        ZoomInButton.Enabled = True 
        ZoomOutButton.Enabled = True 
    End Sub 
 
    Private Sub ZoomInButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles ZoomInButton.Click 
        If ratio >= 1.0 Then Exit Sub 
        ratio += 0.1 
        PictureBox1.Image = zoom(New Size(image.Width * ratio, image.Height * 
ratio)) 
    End Sub 
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    Private Sub ZoomOutButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles ZoomOutButton.Click 
        If ratio <= 0.2 Then Exit Sub 
        ratio -= 0.1 
        PictureBox1.Image = zoom(New Size(image.Width * ratio, image.Height * 
ratio)) 
    End Sub 
 
    Private Function zoom(ByVal size As Size) 
        Return New Bitmap(image, size) 
    End Function 
 
    Private Sub CausesList_Leave(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles CausesList.Leave 
        CausesList.ClearSelected() 
    End Sub 
 
    Private Sub TroubleshootList_Leave(ByVal sender As System.Object, ByVal e 
As System.EventArgs) Handles TroubleshootList.Leave 
        TroubleshootList.ClearSelected() 
    End Sub 
 
    Private Sub BackButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles BackButton.Click 
        DataForm.problemForm = False 
        GenerateDiagnose() 
        Me.Close() 
    End Sub 
 
    Private Sub HomeButton_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles HomeButton.Click 
        BackToSearch() 
        Me.Close() 
    End Sub 
End Class 

 

11. ReportForm 

Imports System.IO 
Imports Microsoft.Reporting.WinForms 
 
Public Class ReportForm 
    Dim Access As SQLControl 
    Public causes As String 
    Public troubleshoot As String 
    Public listTroubleshoot As ArrayList = New ArrayList() 
 
    Private Sub ReportForm_Load(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles MyBase.Load 
        Access = New SQLControl 
        Dim contactString As String 
        If SummaryForm.contact = True Then 
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            contactString = "*It is necessary to contact turbocharger 
manufacturer" 
        Else 
            contactString = " " 
        End If 
        Dim username As New ReportParameter("username", DataForm.user) 
        Dim problem As New ReportParameter("problem", 
SummaryForm.ProblemTextBox.Text) 
        Dim location As New ReportParameter("location", 
SummaryForm.LocationTextBox.Text) 
        Dim cause As New ReportParameter("cause", causes) 
        Dim troubleshooting As New ReportParameter("troubleshooting", 
troubleshoot) 
        Dim contact As New ReportParameter("contact", contactString) 
        ReportViewer.LocalReport.SetParameters(username) 
        ReportViewer.LocalReport.SetParameters(problem) 
        ReportViewer.LocalReport.SetParameters(location) 
        ReportViewer.LocalReport.SetParameters(cause) 
        ReportViewer.LocalReport.SetParameters(troubleshooting) 
        ReportViewer.LocalReport.SetParameters(contact) 
        Me.ReportViewer.RefreshReport() 
    End Sub 
 
    Private Function buildQuery(ByVal troubleshoot As String) 
        Dim SQL As String 
 
        Access.AddParam("@troubleshoot", troubleshoot) 
        SQL = "SELECT Causes.CAUSE_ID " _ 
              & "FROM Causes " _ 
              & "WHERE Causes.TROUBLESHOOTING = @troubleshoot " 
        Return SQL 
    End Function 
 
    Private Sub TroubleshootList_Click(ByVal sender As System.Object, ByVal e 
As System.EventArgs) Handles TroubleshootList.Click 
        Dim SQL As String 
        Dim index As Integer = TroubleshootList.SelectedIndex 
 
        If index < 0 Then Exit Sub 
 
        Dim troubleshoot As String = listTroubleshoot.Item(index) 
        SQL = buildQuery(troubleshoot) 
        Access.ExecQuery(SQL) 
        If Not String.IsNullOrEmpty(Access.Exception) Then 
            MessageBox.Show(Access.Exception) 
            Exit Sub 
        End If 
        If Access.RecordCount < 1 Then Exit Sub 
        Dim idDT As DataTable = Access.SQLDS.Tables(0) 
        Dim ids() As DataRow = idDT.Select() 
        Dim id As DataRow 
        For Each id In ids 
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            Dim source As String = Path.GetFullPath(Path.Combine("Resources", 
"tc" & id.Item(0) & ".pdf")) 
            Process.Start(source) 
        Next 
    End Sub 
End Class 

 

 

Lain-lain 

1. SQLControl 

Imports System.Data.SqlServerCe 
 
Public Class SQLControl 
    ' CONNECTION 
    Private SQLCon As New SqlCeConnection("Data Source=KnowledgeDatabase.sdf") 
    Private SQLCmd As SqlCeCommand 
 
    ' SQL DATA 
    Public SQLDA As SqlCeDataAdapter 
    Public SQLDS As DataSet 
 
    ' QUERY PARAMETERS 
    Public Params As New List(Of SqlCeParameter) 
 
    ' QUERY STATISTICS 
    Public RecordCount As Integer 
    Public Exception As String 
 
    Public Sub ExecQuery(ByVal Query As String) 
        ' RESET QUERY STATISTICS 
        RecordCount = 0 
        Exception = "" 
 
        Try 
            SQLCon.Open() 
 
            ' CREATE SQL COMMAND 
            SQLCmd = New SqlCeCommand(Query, SQLCon) 
 
            ' LOAD PARAMETERS INTO SQL COMMAND 
            Params.ForEach(Sub(p) SQLCmd.Parameters.Add(p)) 
 
            ' CLEAR PARAMETER LIST 
            Params.Clear() 
 
            ' EXECUTE COMMAND AND FILL DATASET 
            SQLDS = New DataSet 
            SQLDA = New SqlCeDataAdapter(SQLCmd) 
            RecordCount = SQLDA.Fill(SQLDS) 
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            SQLCon.Close() 
        Catch ex As SqlCeException 
            Exception = ex.Message 
        End Try 
 
        If SQLCon.State = ConnectionState.Open Then SQLCon.Close() 
    End Sub 
 
    Public Sub AddParam(ByVal Name As String, ByVal Value As Object) 
        Dim NewParam As New SqlCeParameter(Name, Value) 
        Params.Add(NewParam) 
    End Sub 
End Class 
 

2. DataForm 

Public Class DataForm 
    Public role As String 
    Public user As String 
    Public problem As String 
    Public ProblemList As DataTable 
    Public CauseList As DataTable 
    Public rows() As DataRow 
    Public problemForm As Boolean 
    Public slow As Boolean = False 
    Public med As Boolean = False 
    Public high As Boolean = False 
    Public questionsNumber As Integer 
End Class 

 

3. Module1 

Module Module1 
 
    Sub BackToSearch() 
        SearchForm.Show() 
        SearchForm.SearchTextBox.Select() 
    End Sub 
 
    Public Function GenerateDiagnose() As Boolean 
        Dim rows() As DataRow = DataForm.rows 
        Dim row As DataRow 
        Dim left As Integer 
        Dim top As Integer 
        Dim yesBtn As Button 
        Dim noBtn As Button 
        Dim textBox As TextBox 
        Dim counter As Integer 
        top = 260 
        counter = 0 
 



25 

 

 

 

        ProblemForm.DiagnoseTableAdapter.Delete() 
 
        Dim count93 As Integer = 0 
 
        ' =============================== 
 
        Dim q1 As Boolean 
        Dim q2 As Boolean 
        Dim q3 As Boolean 
        Dim problem As String = DataForm.problem 
        Dim noId As ArrayList = New ArrayList() 
 
        If problem = "Turbine - Damaged Turbine Wheel" Or problem = "Compressor 
- Damaged Compressor Wheel" Then 
            Dim result As DialogResult = MessageBox.Show("Has your 
turbocharger ever been overhauled and dismantled?", "", 
MessageBoxButtons.YesNo, MessageBoxIcon.Question) 
            If (result = DialogResult.Yes) Then 
                q1 = True 
            Else 
                q1 = False 
            End If 
            If q1 = False Then 
                noId.Add(20) 
                noId.Add(35) 
                noId.Add(90) 
                noId.Add(22) 
                If problem = "Compressor - Damaged Compressor Wheel" Then 
                    noId.Add(24) 
                    noId.Add(76) 
                End If 
            End If 
        ElseIf problem = "Turbocharger - Fail to Start (Jammed)" Then 
            Dim result As DialogResult = MessageBox.Show("Has your 
turbocharger ever been overhauled and dismantled?", "", 
MessageBoxButtons.YesNo, MessageBoxIcon.Question) 
            If (result = DialogResult.Yes) Then 
                q1 = True 
            Else 
                q1 = False 
            End If 
            result = MessageBox.Show("Does your turbocharger slow to rotate 
and followed by abnormal noises?", "", MessageBoxButtons.YesNo, 
MessageBoxIcon.Question) 
            If (result = DialogResult.Yes) Then 
                q2 = True 
            Else 
                q2 = False 
            End If 
            result = MessageBox.Show("Is there any sudden decrease of pressure 
followed by abnormal noises?", "", MessageBoxButtons.YesNo, 
MessageBoxIcon.Question) 
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            If (result = DialogResult.Yes) Then 
                q3 = True 
            Else 
                q3 = False 
            End If 
            If q1 = True And q2 = True And q3 = True Then 
                MessageBox.Show("Your engine/turbocharger is having major 
damages! Please send to repair facility or service stations immidiately.", 
"WARNING", MessageBoxButtons.OK, MessageBoxIcon.Warning) 
                Return False 
            End If 
            If q1 = False And q2 = False And q3 = False Then 
                MessageBox.Show("Please check your answers.", "WARNING", 
MessageBoxButtons.OK, MessageBoxIcon.Warning) 
                Return False 
            End If 
            If q1 = False Then 
                noId.Add(20) 
                noId.Add(35) 
                noId.Add(90) 
                noId.Add(22) 
                noId.Add(97) 
            End If 
            If q2 = False Then 
                noId.Add(34) 
                noId.Add(5) 
                noId.Add(24) 
                noId.Add(79) 
            End If 
            If q3 = False Then 
                noId.Add(10) 
                noId.Add(12) 
                noId.Add(1) 
                noId.Add(19) 
                noId.Add(14) 
                noId.Add(47) 
                noId.Add(105) 
            End If 
        End If 
 
        ' =============================== 
 
        DataForm.questionsNumber = 0 
        For Each row In rows 
 
            Dim question As String = row.Item(1) 
            Dim prevQuestion As String = "" 
 
            Dim id As Integer 
            Dim previousId As Integer 
 
            If TypeOf row.Item(0) Is Integer Then 
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                id = DirectCast(row.Item(0), Integer) 
            End If 
            previousId = -1 
            If counter <> 0 Then 
                If TypeOf rows(counter - 1).Item(0) Is Integer Then 
                    previousId = DirectCast(rows(counter - 1).Item(0), 
Integer) 
                End If 
            End If 
 
            Dim cont As Boolean = False 
            For i As Integer = 0 To counter - 1 
                Dim tb As TextBox = CType(DiagnoseForm.Controls("TextBox" & 
i), TextBox) 
                If Not tb Is Nothing Then 
                    prevQuestion = tb.Text 
                    If question = prevQuestion Then 
                        ProblemForm.DiagnoseTableAdapter.Insert(counter, 
row.Item(0), False) 
                        DiagnoseForm.notyet.Add(counter) 
                        DiagnoseForm.question.Add(question) 
                        counter = counter + 1 
                        cont = True 
                        Exit For 
                    End If 
                End If 
            Next 
            If cont Then 
                Continue For 
            End If 
 
            Dim slow As Boolean = DataForm.slow 
            Dim med As Boolean = DataForm.med 
            Dim high As Boolean = DataForm.high 
            If id = 93 Then 
                If count93 = 0 Then 
                    If DataForm.problemForm Then 
                        SpeedTypeForm.question = question 
                        Dim result As DialogResult = 
SpeedTypeForm.ShowDialog() 
                    End If 
                    count93 = count93 + 1 
                    Continue For 
                Else 
                    If ((count93 = 1 And slow = True) OrElse (count93 = 2 And 
med = True) OrElse (count93 = 3 And high = True)) Then 
                        count93 = count93 + 1 
                    Else 
                        count93 = count93 + 1 
                        Continue For 
                    End If 
                End If 
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            End If 
 
            ' ============== 
 
            Dim idno As Integer 
            Dim contfor As Boolean = False 
            For Each idno In noId 
                If id = idno Then 
                    contfor = True 
                End If 
            Next 
            If contfor = True Then 
                Continue For 
            End If 
 
            ' ============== 
 
            left = 59 
            textBox = New TextBox 
            With textBox 
                .Width = 590 
                .ReadOnly = True 
                .BackColor = Color.FromArgb(211, 3, 68) 
                .ForeColor = Color.White 
                .Font = New Drawing.Font("Calibri", 14, FontStyle.Bold) 
                .BorderStyle = BorderStyle.None 
                .Text = question 
                .Left = left 
                .Top = top 
                .Tag = counter 
                .Name = "TextBox" & counter 
            End With 
 
            left = left + 595 
            yesBtn = New Button 
            With yesBtn 
                .Width = 65 
                .Height = 30 
                .Text = "Yes" 
                .Left = left 
                .Top = top - 5 
                .Tag = counter 
                .Name = "YesBtn" & counter 
                .Cursor = Cursors.Hand 
                .BackColor = Color.Gainsboro 
                .ForeColor = Color.White 
                .FlatStyle = FlatStyle.Flat 
                .FlatAppearance.BorderSize = 0 
                .Font = New Drawing.Font("Calibri", 14, FontStyle.Bold) 
            End With 
            AddHandler yesBtn.Click, AddressOf DiagnoseForm.YesBtn_Click 
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            left = left + 65 
            noBtn = New Button 
            With noBtn 
                .Width = 65 
                .Height = 30 
                .Text = "No" 
                .Left = left 
                .Top = top - 5 
                .Tag = counter 
                .Name = "NoBtn" & counter 
                .Cursor = Cursors.Hand 
                .BackColor = Color.Red 
                .ForeColor = Color.White 
                .FlatStyle = FlatStyle.Flat 
                .FlatAppearance.BorderSize = 0 
                .Font = New Drawing.Font("Calibri", 14, FontStyle.Bold) 
            End With 
            AddHandler noBtn.Click, AddressOf DiagnoseForm.NoBtn_Click 
            ProblemForm.DiagnoseTableAdapter.Insert(counter, row.Item(0), 
False) 
 
            top = top + 40 
            counter = counter + 1 
            DiagnoseForm.Height = DiagnoseForm.Height + 40 
            DiagnoseForm.NextButton.Top = DiagnoseForm.NextButton.Top + 40 
            DiagnoseForm.Controls.Add(textBox) 
            DiagnoseForm.Controls.Add(yesBtn) 
            DiagnoseForm.Controls.Add(noBtn) 
            DataForm.questionsNumber = DataForm.questionsNumber + 1 
        Next 
 
        DiagnoseForm.Height = DiagnoseForm.Height + 40 
        DiagnoseForm.NextButton.Top = DiagnoseForm.NextButton.Top + 30 
        DiagnoseForm.counter = counter - 1 
        DiagnoseForm.Show() 
        Return True 
    End Function 
End Module 
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Annex B 

Turbocharger Diagnostic Matrix 
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Annex C 

Root Cause Analysis and Cause Scoring 
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Annex D 

Detail Troubleshooting 
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