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Abstract
[bookmark: _Hlk491547446][bookmark: _Hlk492638283]Fitness has become a popular topic all over the world. The quality of our life depends on keeping well, people try their best to live longer and prosper more. This dissertation documents the process of researching and implementing a website to help people to maintain fitness. For the purpose of this dissertation, fitness is defined as “having suitable body fat and exercise habits”. This fitness website records users’ daily food and exercise to help them keep fit. It can also quantify user’s fitness aim, for example, losing 2kg in 3 months, and equally distribute their goals across each day. Users can monitor their progress and daily records in graphs, in addition, users also can monitor their friends’ progress if they are in the same group. 

For these purposes, the final website is a fully-functional deliverable. It is easy to use and safe. Web design is the key in this project, PHP and HTML are the main languages used in implementing this website. Being revised many times, the final website is well functional. But it also has some defects, the food record function only can pick from drop-down menu, and there is not enough security measures to protect the database at the present. There defects should be addressed in the future development. 
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[bookmark: _Toc493502810]1 Introduction
Fitness is defined as the condition of being physically strong and healthy. It is a huge project all over the world.

The core of research is related to the medicine science, such as dietetics, disease prevention public health. In some countries, fitness includes basic physical conditions like food, shelter and medical security. Many of these measures are aim for happiness, but in fact they are tried to control the side effects of affluence, such as obesity and lack of exercise.

The concept of fitness started to increase in popularity in western countries in the late nineteenth Century, around the same time that the middle classed emerged in the industrialized world. Since then, the public have had time and resources for the pursuit of happiness and other forms of self-promotion. Many early stage consumption products, from corn flakes to mouthwash, were derived from the growing public interest in fitness.

Fitness is a subjective concept. For example, someone may try to increase their life span by avoiding eat food additives, but drive hundreds of miles at the same time. But statistics show that the mortality rate of car accidents is much higher than eating food additives. People think that avoiding food additives can be called "fitness", but avoiding driving is just inconvenient. But fitness still can be tested by scientific measures, such as checking cholesterol, blood pressure, glucose, etc. 

In this dissertation, fitness is defined as “having suitable body fat and exercise habits”. It is a precise aim that can be numerically quantified. In modern society, body fat is inextricably bound up with being overweight. In fact, obesity truly has been a serious worldwide problem in recent decades, lots of medical experts are trying to find the solution, but there is still no commonly accepted solution existing as yet. 

One of key objectives of this project is to develop a computerized daily record system to help people to control their weight. The aim of this website is helping people keeping a suitable body fat and exercise habits. No matter for healthy or beauty, keeping a suitable body fat is a long-term object. The change of body fat will directly reflect to the body weight.



[bookmark: _Toc493502811]2 Literature review
[bookmark: _Toc493502812]2.1 Body fat 
The increasing rates of obesity make people demonize body fat, actually fat is a vital part of the human body. The fat mainly distributed in the subcutaneous tissue, omentum, mesentery and around the kidneys. Body fat content changes due to many factors, such as nutritional status and energy expenditure. Body fat has many functions. Fat provides heat for the body. Fat contains more carbon and hydrogen than carbohydrates. As a result, more heat will release during fat oxidation. 1 gram of fat can release 3 thousand calories of heat energy, the highest calorie nutrient. Fat also forms the basis of human tissue. Phospholipids and cholesterol are the major components of human cells, especially in the brain nerve cell. Some sterols are essential substances of steroid hormones, such as adrenal cortex hormone, sex hormones. Most importantly, fat can regulate body temperature and protect internal organs. Subcutaneous fat used to regulate body temperature, protect the temperature sensitive tissue, reduce heat dissipation. Fat distributed between the organs can protect organs from vibration and mechanical damage.

[bookmark: _Toc493502813]2.1.1 Obesity 
Obesity has historically not received enough attention in the medical community, and wasn’t considered as a disease for a long time. The medical community has been arguing for decades about whether too much fat in the body is good or bad. It was not until 1985 that expert committee of American National Institutes of Health (NIH) finally came to an agreement: that obesity has an adverse effect on health and longevity, which is defined as the accumulation of excess energy in the form of fat[1]. 

In 1997, the World Health Organization (WHO) explicitly declared obesity a disease[2]. Afterwards, the American Food and Drug Administration (FDA) also declared that obesity was a disease[3]. 

Body Mass Index(BMI) is a measure of body fat level and health level. The formula is: BMI=weight/height2(kg/m2)[4]. BMI has 160 years of history first appearing in 1835s, and it is one of the most commonly used measure of body fat levels. 

[bookmark: _Hlk491566788]BMI index was first proposed by Belgium statistician Lambert Adolphe Jacques Quetelet in his book "Surl'homme et le développement de se facultés, ou Essai de physique sociale" [3]. Originally used to calculate a person’s health and nutritional conditions, in 1980 in the United States, BMI replaced the weight for standard height method in assessing overweight and obesity[4]. In 1990, World Health Organization(WHO) announced that BMI was the most important indicator of body fat[5]. But at that time, there was still not a numeric standard to measure obesity. After extensive investigation and research, in 1997 WHO announced the following: BMI between 18.5-24.9 is normal, BMI over 25 is overweight, BMI over 30 is obese. In 2000 the International Obesity Task Force proposed Asian adults have a different standard: BMI between 18.5 and 22.9 is normal, over 23 is overweight, over 25 is obese[5].

[bookmark: _Toc493502814]2.1.2 Causes of obesity
Obesity is caused by many reasons, such as overeating, lack of exercise, reduction in energy burning, neurological factors, etc. In particular, a high-fat, high calorie diet has a direct effect on obesity. But not all those who overeat will become obese, different people with the same diet and exercise will have different body fat conditions. The occurrence of obesity not only depends on the external factors such as energy, nutrition and environment, but is also closely related to internal factors, like genetic causes. In the process of obesity's emergence and development, these internal causes and external causes exist simultaneously. 

Obesity and genetic factors: Obesity is highly inheritable: A history of both parents being obese gives children a 70%-80% probability of becoming obese. With one obese parent, children have a 40%-50% probability of becoming obese themselves. But the probability of normal (non-obese) parents having obese children is only 10%-14%. Heredity increases the likelihood of overeating, causing weight gain, and increasing the difference of energy expenditure. The individual difference can reach more than 40%, which can affect the body mass index and the type of fat distribution[6].

The heritability of obesity is 0.4-0.8, more than generally believed high hereditary syndrome[7]. 

Obesity and environmental factors: In the same way that everyone has cancer genes, everyone has an obesity hereditary basis. Related external conditions can provide time and space for the expression of obesity genes. Research shows that most obesity is polygenic obesity: its susceptibility is determined by genetic factors, but environmental factors significantly affect the phenotype. Unhealthy environmental factors contribute to specific genetic backgrounds can lead to obesity[8].

The most common environmental reason that leads to obesity is unhealthy eating habits[9]. This includes long-term poor diet, unhealthy habits and behavior deviation. For example, overeating, especially carbohydrate and fried food; drinking too many sugary drinks and alcohol; eating while watching TV; eating before sleeping; eating too fast, etc. These are common causes of obesity in modern society[10]. 

Other than eating habits, lack of exercise is the other important reason leading to obesity. Exercise is the main factor in the body's energy consumption. If the energy intake does not decrease while physical activity is decreased, the result is the body fat will gradually accumulate, leading to obesity. Obesity will in turn limit physical activity, reducing energy consumption further, resulting in a vicious circle. In modern society, with the rapid development of economy and available nutrition, mechanization and electrification has reduced physical labour intensity[11]. Therefore, it is particularly important to strengthen physical exercise.
There are also many other reason leading obesity, for example dysfunction of central nervous system, excessive insulin secretion and taking contraceptive drugs[11]. In general, obesity is worldwide challenge and there are still some controversies about the cause.

[bookmark: _Toc493502815]2.1.3 Consequences of obesity
Obesity is one of the most common preventable lethal factors[12]. Large scale studies in Europe and America point out that: nonsmokers whose BMI between 20 and 25 and smokers whose BMI between 24 and 27 have lowest risk of death in nonsmokers and smokers group. Higher or lower than this scope, the risk of death rises[13]. Death rates among women whose BMI over 32 is twice as high as those with normal BMI[14]. Obesity takes 111909 to 365000 Americans’ lives every year[15]. 7.7% of Europe's deaths (equivalent to about 1 million people) are related to being overweight[16]. On average, obesity will reduce lifespan by 6-7 years. If a person's BMI reaches 30-35, his or her life expectancy will reduce by 2-4 years[17], and if obese (BMI greater than 40)  his or her life expectancy will reduce by ten years.

Obesity also contributes to an increased risk of many physiological and psychological diseases, the coexistence of obesity and disease shows in metabolic syndrome, metabolic syndrome including Type 2 diabetes, hypertension, high blood cholesterol, blood triglycerides etc[18].

Complications of the above can be caused by obesity or common causes of obesity, like unhealthy diet or sedentary lifestyle. Obesity has a different relevance intensity with different diseases. For example, Type 2 diabetes is highly associated with obesity, 64% of diabetic men and 77% diabetic women have excess body fat accumulation[19].
The health effects of obesity can be divided into two parts. One is the effect of increased body fat, including osteoarthritis, sleep apnea, social stigma etc. The other one is the effect of increased fat cells in the body. This is associated with diabetes mellitus type 2, some cancer, cardiovascular disease, etc[20].

Here is a list of some common diseases that related to obesity:
Diabetes mellitus type 2 (T2DM): According to WHOthereWHO there are about 170 million diabetics around the world, and it will increase to 300 million people in 2025[21]. Obesity is the major risk factor for diabetes, but also an independent disease. With an increase of 1 kilogram of body weight, the risk of diabetes increases by at least 5%. Obese people are three times more likely to suffer from T2DM than non-obese people, about 50% of obese people will develop T2DM in the future. 80% of T2DM patients are overweight at diagnosis. Obesity can shorten the life expectancy of T2DM patients as much as 8 years[22]. At the same time, the prevalence of obesity is surprising both in developed and developing countries. More than 1 billion of adults are overweight all over the world, and at least 300 million are obese[23].

Polycystic ovary syndrome: Polycystic ovary syndrome (PCOS) is the most common endocrine disease in women of childbearing age. PCOS is the most common cause of female infertility, the prevalence rate is as high as 4%[24]. PCOS is characterized by persistent anovulation and hyperandrogenism. 30%-60% of PCOS patients are obese, and the incidence varies by race and diet.  In the United States, 50% of PCOS women are overweight or obese, while in other countries the rate is relatively low. PCOS obesity is characterized by centripetal obesity (also called as abdominal obesity), even no obese PCOS patients exhibit an increased proportion of perivascular or omental fat distribution. Obese make PCOS clinical manifestation worse according to insulin resistance. Lifestyle modification and weight control are the first-line treatment for PCOS[25]. 

Cancer: Recently, an epidemiological survey published in the medical journal The Lancet, this paper showed that a higher BMI is associated with an increased risk of 10 common cancers. This is the largest study of its kind, with data from more than 5 million British adults[26].

Researchers from the London School of Hygiene and Tropical Medicine and the Institute for Health and Informatics have estimated that, more than 12,000 cases of these 10 kinds of cancers are associated with overweight or obesity every year in the UK. If the average BMI continues growing, it will have extra 3,000 cases of cancer every year[27]. 

In Britain and all over the world, the number of overweight and obese people is growing fast. It is now clear that obesity can lead to more diabetes and cardiovascular disease. Research shows that if this trend continues, there will be more cancer cases in the world." Research leader, Dr. Krishnan bath Karan, from the London School of hygiene and Tropical Medicine said.

Using data from the Clinical Practice Research Datalink (CPRD), researchers chose 5.24 million subjects whose age is over 16 years, and followed them for an average of 7.5 years. The researchers recorded subjects' body mass index, and corrected for age, sex, and other risk factors for cancer. They then compared the cancer risk among individuals with different body mass indexes[28]

At the end of the study, 166,955 subjects had detected one of the 22 most common cancers. The results showed that each additional 5 kg / m2 of BMI, the risk of following cancer was significantly increased: the risk of uterine cancer increased by 62%, the risk of gallbladder cancer increased by 31%, the risk of renal cancer increased by 25%, the risk of cervical cancer increased by 10%, and the risk of thyroid cancer and leukemia increased by about 9%[27].  

A higher body mass index also increases the overall risk of liver, colon, ovarian, and breast tumors. But the effect has differences. In some types of cancer, a higher body mass index in the normal range seems to be associated with increased risk. In addition, there is research which shows that the risk of prostate cancer and premenopausal breast cancer may slightly lower in people with a higher body mass index[29].

According to the results, the researchers estimate that excess weight in the UK may be responsible for 41% of uterine cancer, and more than 10% of gallbladder cancer, kidney cancer, liver cancer and colon cancers. The researchers also believe that, when the average BMI of population increases by 1 kg / m2(equivalent to about 3~4 kg extra body weight), there will have extra 3790 cancer patients per year in the UK[26].

[bookmark: _Toc493502816]2.1.4 Solution to Obesity
Treatments for obesity include behavioral therapy, medication, and surgery. Behavioral therapy is the most important treatment: behavioral therapy means changing eating habits, diet structure and increasing exercise to achieve the purpose of losing weight[30]. Proper diet control can significantly lower body weight[31] in the short term, but it is much more difficult to maintain the weight loss. Maintain a lifestyle with low calorie diet is the key of losing weight[32]. The success rate of weight loss is not high, Generally only 20% of people can maintain their weight for a long time without rebounding[33]. 

At present, there are two internationally recognized standards of successful weight loss.

[1] Lose more than 5% of body weight and maintain for at least 1 year. 
[2] Lose at least 30 pounds and maintain for least 1 year. 

The standards show that losing weight is a long-term project. Many people take extreme measures to lose weight, for example, hunger strike or eating slimming medicine containing laxative ingredients. These will harm the health and rebound severely.

In order to control obesity, governments have taken some measures. For example Britain will start levy taxes on businesses that produce sugary drinks[34] The so-called "fat tax" scheme will begin in April 2018, giving manufacturers enough time to adjust their product formulations. 

In 2011, Denmark was the first country in the world to levy a "fat tax". In order to encourage people lose weight, according to the government regulation, if fat content of foods is over 2.3%, consumers must pay extra tax when they buy those foods, 16 kroner per kilogram [35]. However, a survey found that although in the first year of "fat tax", Denmark spent more than 200 million kroner on fatty foods: they did not change their foods habits. Sales of high fat, high calorie foods didn’t reduce, people just preferred the cheaper, maybe more unhealthy food instead. In November 2012, Denmark government announced that they would abolish the “fat tax”, because the expense was too expensive and had failed to change the Danes' eating habits[36]. 

As mentioned above, the key of losing weight is maintaining a healthy life style, which can be difficult for normal people. Creating a habit requires several months. 
 
[bookmark: _Toc493502817][bookmark: _Hlk491716963][bookmark: _Hlk491705106]2.1.5 Unsafe low body fat
The average male's body fat ratio is between 15%~20%. 3% body fat is essential, which means people can’t survive without this minimum of fat. A body fat rate under 5% is considered a warning sign of poor health, and even elite athletes should not have a body fat rate under 5%. Women's bodies tend to have a higher proportion of fat to water. The lowest safe body fat rate for women is 13%. Unsafe low body fat may cause many health problems.

(1) A low body fat rate can affect the normal functioning of the cardiovascular system. A low heart rate is also known as "bradycardia", which can cause dizziness, fainting and sudden cardiac arrest. A low body fat rate can cause electrolyte imbalances at the same time[37], which will result in arrhythmia and sudden cardiac death.
(2) When body fat is used up, the body has no energy reserves left; it is unable to put up an optimal activity level due to lack of energy. Furthermore, low body fat levels are associated with a slower heart rate and reduced thyroid hormone secretion, the latter aggravates fatigue[38].
(3) Body fat plays an important role in maintaining body temperature and warming organs. People who have a low body fat rate always complain of chills. A low body fat rate can also cause dysfunction, and interfere with the body's temperature control function.
Maintaining a suitable body fat rate is crucial for our health. 

[bookmark: _Toc493502818]2.2 Weight control
Weight control is the process of controlling body weight through diet, exercise, or a combination of the two. The weight of a person is determined by its skeletal structure, height, level of exercise, food habits, and even genetic factors. For most people, the key to weight control is losing excess weight to achieve the desired level, and then maintaining the standard weight.

No matter whether losing weight or gaining weight, the key to weight control is to create calorie difference. For example, the author has polycystic ovary syndrome (PCOS), for this disease, abdominal obesity, overweighness and obesity are frequently present. Research shows that gaining weight will exacerbate PCOS. So for the author it is important to control her weight. Her  BMI is currently 22, so it is healthy for her to lose some weight with normal parameters.

The author's fitness plan is to lose 10 pounds in 1 month, research shows that losing 1 pound body weight requires the burning of 3500 calories. So there is a need to burn extra 35000 calories in 1 month, about 1200 calories per day, that is the calorie difference. How to do this? There are 3 methods:
(1) Maintain normal exercise, and eat less at the same time.
(2) Maintain the same food intake, and take extra exercise at the same time.
(3) Eat less and take more exercise at the same time.

For normal people, it is difficult and boring to record and calculate their daily food and exercise. But software can do these things simply, users input their weight control plan, and record daily food and exercise, then the website will show them their daily calorie difference.

But everyone is in different physical condition. A good fitness website should also recognise unrealistic plans, like losing 10 pounds of weight in one week. 

[bookmark: _Toc493502819]2.3 Exercise 
Compared with controlling food intake, exercise is a healthier method for achieving fitness[39]. It is also much more complex. As mentioned above, everyone is in a different physical condition, the calculation of calorie consumption may have errors.

[bookmark: _Toc493502820]2.4 Existing Systems
[bookmark: _Toc493502821]2.4.1 aktiBMI
This is a simple app for recording BMI and weight. Once the user inputs their height and weight, this app can calculate their BMI and shows it in picture form:
[image: D:\QQ\125630463\FileRecv\MobileFile\IMG_2410.PNG]Figure 2.1: Page of aktiBMI 1














As mentioned above, BMI is the most important indicator of body fat. But it also has inadequacies, BMI is calculated by height and weight, it can’t distinguish the muscle and fat. If someone has a high BMI that is over 30, it may not indicate obesity. In the case of athletes, they may have much more muscle than ordinary people, causing a higher BMI. However, generally speaking, BMI still a useful standard for people to estimate their fitness level. 

In the app aktiBMI, user can record their daily weight, and app can show it in graph, it is simple and useful. Weight control means keeping track of your body constantly. For a fitness website, calculating BMI is the first step.

[bookmark: _Toc493502822][bookmark: _Hlk491706913]2.4.2 Myfitnesspal
This app is one of the most popular fitness app in UK. As of Jun 20th 2017, there are 1586189 commented downloads in the Google Play App Store, and it scores 4.6/5. It is an app for weight control that has achieved maturity.


Myfitnesspal has a food calorie research function, which is useful for the users who are dieting. Not only this app can show the calories of food, it also can show other nutrients like protein and fat.[image: ] When users register for this app, they must input their gender, height, weight, and fitness aim. This app can make a fitness plan according to the information. It can also record users’ daily food and exercise, and show the weight in graph form. In addition, this app can also push some articles about fitness, it is a quite effective method to appeal to users. Picture 2.2: Page of Myfitnesspal 1


[bookmark: _Toc493502823]2.4.3 Loseit 
Loseit is also a popular fitness app, there are 59809 downloads and its score is 4.5/5 in the Google Play App Store. It is similar to the last app, myfitnesspal. But it is more social. Users can add friends and share the information with friends. 
[image: ]
Picture 2.3: Page of lose it








Picture 2.3: Page of lose it 1


[bookmark: _Toc493502824]2.4.4 Fitbit 
Fitbit is a popular app for exercise, there are 273000 users in the Google Play App Store, and its score is 4.0/5. Compare with the apps above, Fitbit is an athletic app. It gives full play to the advantages of the app. It can record users’ steps and track exercise. Users also can set up their exercise goals like running for 1 hour every day, and Fitbit will track it. It also has social functions, it can push local exercise events like hiking and marathons.
[image: D:\QQ\125630463\FileRecv\MobileFile\IMG_2413.PNG]Picture 2.4: Page of fitbit 











[bookmark: _Toc493502825]2.4.5 Bohe (China)
Bohe is the most popular fitness website in China, in Chinese app store, there are about 2450000 users. It is available both as an app and as a website. The website has all the functions that the app has. It is famous in China because it pushes the latest research about losing weight. It has a massive database about weight loss. 



Picture 2.4: Page of Bohe 
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UK fitness applications appear to concentrate on apps, limiting their use primarily to those in possession of a smartphone. While an app is a convenient method of recording fitness information, there is little data available on whether users, or some groups of users, might prefer an alternative to an app. This requires further investigation.

[bookmark: _Toc493502826]2.5 Gamification
Some apps, like Fitbit and Bohe, have social function. Users can find their friends, ask to add others as friends, and approved friends can chat. Although some people think that losing weight is a private health issue, apps with social function are getting more and more popular. In other words, almost all the popular fitness apps that have millions of users are equipped with social functions and these apps have something in common. They all advocate healthy weight loss, eating more vegetables and exercising more often; the social function is not mandatory, users can stop it if they don’t like; and these apps usually organize some events to promote social functions like group hiking. For apps, social functions is a useful gamification method to maintain users, it can enhance the sense of belonging and introduce the competitive mechanism at the same time. For a fitness app available to all netizens, it is better to have social functions available

Besides social function, quantifying the daily fitness goal also a useful gamification method, all the widely used in fitness app prove this. Gamification is trend in app/web developing, good app/web will lead users treating fitness as part of a game.
[bookmark: _Toc493502827]
2.6 Summary
Following the completion of the literature review, the following objectives for a software solution have been formulated:
1. The software should assist in the forming of habits to prevent obesity:
Investigation of a necessary and meaningful way to help people develop good habits through use of computing.

2. The software should address the main points for avoiding obesity:
a. Calorie control
b. Exercise
While other factors exist, the scope of this project will limit itself to the above. Both must be included. 

3. Implementation considerations
Considering all the information that is mentioned above, there are some tentative ideas:
1. As a long-term used website, it should be easy to use.
2. Website could evaluate individual fitness level.
3. Website could measure diet and exercise at the same time.
4. The software solution produced should available to anyone seeking to become fit
5. Website should have social function, like group. Users in the same group can share their information.

In order to achieve these goals, many popular websites/apps about fitness have been investigated, to try to ascertain what functions people really need for a fitness website. While secondary research on existing sites is useful, primary research is required in this regard.

[bookmark: _Toc493502828]3 Research Methodology.
[bookmark: _Toc493502829]3.1 Primary Research
Primary research is required to discover the needs of the user and to incorporate them into the proposed fitness system, resulting in a useful computing solution. There are many methods of primary research available, like interview, focus group, questionnaire etc. 
[bookmark: _Toc493502830]3.2 Questionnaire
[bookmark: _Hlk492299477]In this project, Fitness web applies to all the Internet users, so a random sampling will be used. Respondents are geographically separated, random sampling is difficult in interview and focus group. Compared with other survey methods, questionnaire is the best choice. Website like Survey Monkey make it easy to distribute and analyse questionnaires. 
[bookmark: _Toc493502831]3.2.1 Questionnaire Design
The questionnaire was invented by the Statistical Society of London in 1838, and has developed into a useful survey method. A good questionnaire has a clear structure and specific purpose. The aim of this questionnaire is to ascertain the users’ needs for a fitness website. Based on this aim, the original questionnaire is design as 4 parts. The questionnaire was piloted with two respondents to check the clarity of the questions. 


[bookmark: _Hlk493021448]Part 1: Background. 
This part is about basic personal information, and helps to ensure random sampling.
Question 1: Gender?
· Male  
· Female
During the pilot survey, one respondent pointed out that there may be some people who don’t want to reveal their gender, or maybe they are in transition between genders. It would more suitable to add another option like Not given. This was changed for the final questionnaire.

Question 2: Age?
· Under 18
· 18-25
· 26-30
· 31-40
· 41-50
· Over 50
As with question 1, one respondent point out that age may be considered sensitive, maybe some people don’t want to reveal it. It will more suitable to add another option like "Not given". This was changed for the final questionnaire.

Question 3: What’s your fitness level?
· Great! I am perfect! No need to change it.
· Good, I hope I can be better.
· Too thin, I want to gain some weight.
· Overweight, I want to lose some weight.

Both respondents pointed out that last two options are a misnomer, overweight sounds impolite. And not all overweight people have to lose weight, it is individual freedom. The question 3 was changed as shown below:

Question 3: What’s your fitness level?
· Great! I am perfect! No need to change it.
· Good, I hope I can be better.
· I want to gain some weight for health reasons.
· I want to lose some weight for health reasons. 

Part 2: Objective investigation about fitness app/web 
This part aims to investigate the usage of fitness apps/websites. What kind of fitness app/web do people like? Which functions are these app equipped with?



Question 4: Have you used a fitness web/app before?
· Yes
· No, I have never used one.
Question 4 aims to ascertain how many people are willing to use a fitness website/app, is it a big market? But the two respondents thought there was not enough detail, the question here should ask clearly which fitness web/app they have used. So question 5 was added:
Question 5: If yes, which fitness website/app have you used?

Question6: Are you still using it/them?
· Yes
· No
Question 7: If you have stopped using this fitness web/app, why? (tick more than one if they apply)
· I have already achieved my fitness goal.
· It is too complex to use.
· It is useless for fitness.
· Others (please state). ____________________

Question 5 and 6 aim to ascertain the drawbacks of these fitness app/web on the market. Every user has different user experience, but a good app/web should be liked by most of the users. Both two respondents thought Question 5 and 6 are appropriate for this questionnaire.

Question 8: What’s the best fitness web/app you have used?
Question 9:	Which features do you think a fitness web/app should have?
· BMI calculation
· Food calorie search 
· Fitness planner
· Daily food and exercise record
· Social contact
· Others. _______________________

Question 7 and 8 are aim for ascertaining which are the most popular fitness web/app in the market, and why they have become popular. Questions 9 is the key in this questionnaire, all the options are picked from the research above. Both respondents in the pilot questionnaire mentioned that they both liked the exercise tracker function. This function was added to the final questionnaire.

Part 3: This part has only one question.
Question 10: Which one do you prefer to use? Fitness website or app?	
· Website
· App
· Both

In this project, the final objective is to make a functional fitness website: through literature review, it is clear that fitness apps have become mainstream in the market. But websites have their own advantages, they can be used in both PC and smart phone browser. Question 10 tries to ascertain how many people are willing to use fitness website, or can only use a fitness website. Both two respondents are OK with this question.

Part 4: Form the investigation above, BMI is a useful index of fitness level. This part tries to ascertain the usage of BMI.
Question 11: Do you know what BMI is?	
· No, I have never heard about it.
· Yes, it means 'body mass index', a measure of body fat based on height and weight that applies to adult men and women.
Question 12: Do you know your BMI?	
· Yes
· No
 Both two respondents thought question 11 and 12 are appropriate for this questionnaire.

The final questionnaire was posted on the website Survey Monkey for UK respondents and the Chinese questionnaire website TengXunWenJuan for Chinese respondents. There were 60 respondents completed this questionnaire. 

[bookmark: _Toc493502832]3.2.2 Analysis
[bookmark: _Hlk493052702]Part 1 
[image: ]Question 1 and 2 are about age and gender. The result shows in picture 3.1.














Picture 3.1: Questionnaire for gender and age

There are four fitness level in this question: 
1. I feel I am ok, no need to change.
2. I hope I can be better.
3. I want to gain some weight for healthy reason.
4. I want to lose some weight for healthy reason.
The result showed in picture 3.2
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Picture 3.2: Questionnaire for fitness level


The result shows that only 5% respondents are satisfied with their body. It quite low, and there are 70% of respondents want to lose weight. It can’t be ignored that there are also 5% of respondents want to gain some weight. The result shows that helping people keep fit has enormous market. It is interesting that no female wants to gain weight. And among the people who want to lose weight, 95% of them are female. It shows that almost all female respondents are not satisfied with their fitness level. 

Second part is market research about fitness web/app. 
The aim of this part is ascertaining how many people have used fitness web/app, which one is the most popular, what functions people really need. 
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Picture 3.3: Questionnaire for fitness app/web



  Picture 3.3 shows that most respondents, about 60%, have used fitness web/app. And over half of them, about 53%, still using these fitness web/app. Question 5 shows the most popular web/app. When asked about why they stop using these fitness web/app, the result showed in picture 3.4. There are 67% of the respondents think they are too complex, and the rest think they are useless. 
[image: ]Picture 3.4: Questionnaire for fitness app/web










When asked about which one is the best fitness web/app they have used, the answer varied. The most popular is FitBit, about 38% of respondents choose FitBit. The second one is My Fitness Pal, about 15% respondents choose it. Third one is Strava, about 10% of respondents voted for it. There were also many other website/apps mentioned, like Map My Run and My food diary. 
From the popular apps such as Fitness Pal and Fitbit, seven desirable functions were collected: 
1 BMI calculate
2 Food calorie research
3 Customized fitness planning
4 Daily food and exercise record
5 Social functions
6 Exercise tracker
[image: ]7 Article push







  Picture 3.5: Questionnaire for functions 

The results of the questionnaire are as picture 3.4.:
This picture shows that exercise tracker and daily food and exercise function is most popular. It is worth noting that 10% of respondents chose all the functions. This means that even for the BMI calculation function, there is 14% of respondents who desire it. Based on this questionnaire, the website needs implement as many of these functions as possible.


[image: ]Part 3 has only one question. Which one do you prefer to use? Fitness website or app? Result shows in picture 3.5, there are 75% of interviewees chosen App, 4% of interviewees chosen website, the rest 21% of interviewees chosen both.







Picture 3.6: Questionnaire for part 3.


Part 4 was about BMI: the result shows that almost all the respondents knew what BMI is. As mentioned above, BMI replaced weight for standard height method to assess overweight and obesity[40]. But only 60% of respondents know their own BMI. The result means it is necessary to have the function to help users to calculate their BMI. 
[bookmark: _Toc491787829]
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Picture 3.7: Questionnaire for BMI











[bookmark: _Toc493502833]
4. Design
The main work of this dissertation is the implementation, the implementation of a computer system to aid people who want to change their body. Through the questionnaire, it is clear which functions are really needed. It is also necessary to determine the web frame. How many pages? What is the web style? How should the database be designed? Have all the functions been sufficiently tested and are they running well? There are many problems need to be solved step by step. 

[bookmark: _Toc493502834]4.1 Choice of website or app
Through investigation, apps have become mainstream in the market. As a 3 months project, developing a functional app is very hard. Based on this project, helping people keep fit, choosing a responsive website over an app has many advantages. 

[1] Compared with app, which requires users to have a smart phone, a responsive website can be browsed both in PC browser and smart phone browser. 
[2] Website doesn’t need to be download from an app store, it means it will always free. And it also doesn’t need to be upgraded. 
[3] Website is more appropriate to push articles, it has large screen and better reading experience.
[4] According to the questionnaire, there are 4% of respondents prefer using website instead app. A responsive website would cater to this demographic as well as those in possession of smartphones.

[bookmark: _Toc493502835]4.2 Choice of software tools
HTML (Hyper Text Markup Language) is the mainstream in the field of mobile web. It runs in a mobile browser based on web, and isn’t limited by platform and equipment. There is no need for developers to develop it separately for each mobile operating system. “Once written, run everywhere" is the best advertisement. For this project, the final website should run on both PC and mobile browser, HTML is the best language to build the frame. 

After building the frame with HTML, CSS (Cascading StyleSheet) and JavaScript are used for perfecting it based on the frame. CSS is mainly used to define the font, table and color. CSS is the skin, it makes the website good looking. JavaScript gives website the real function. HTML, CSS and JavaScript is the common combination front-end development. 

Besides front-end development, back-end development like database is also an important part in web development. MySQL is the most popular relational database management system. There are many languages which support MySQL, but PHP is the most useful one. Compared with ASP.NET, PHP (Hypertext Preprocessor) is free and open source. The cross-platform features offer powerful MySQL support capabilities also it is advantageous when develop the dynamic websites. The combination of MySQL & PHP can meet all the requirements regardless of the operating system. As well as this, PHP can be easily used the development of e-commerce and data encryption as well as associated with the database, and so on. This website will be established and run on the MySQL + PHP environment.

Notepad++ is the mainly develop tool in the project, which is a simple, good, flexibile and safe tool for web design.  Notepad++ is a free text editor software, created by a Taiwanese developer, JinWu Hou. Notepad++ is developed based on open source code text editor Scintilla. Until 2011, it had been downloaded more than 27 million times. It supports almost all the web development language. PHP, JavaScript, CSS, HTML, MySQL are used in this project.

[bookmark: _Toc493502836]4.3 Development Methodology
[bookmark: _Toc491787830][bookmark: _Toc493502837]4.3.1 Common development methodologies
In software engineering, a software development process is the process of dividing software development work into distinct phases to improve design, product management, and project management. It is also known as the software development life cycle. The methodology may include the pre-definition of specific deliverables and artifacts that are created and completed by a project team to develop or maintain an application[41].
There are many development methodologies:
(1)  Agile development
"Agile software development" refers to a group of software development methodologies based on iterative development[42], where requirements and solutions evolve via collaboration between self-organizing cross-functional teams. The term was coined in the year 2001 when the Agile Manifesto was formulated.

[bookmark: _Hlk493027151]Agile software development uses iterative development as a basis but advocates a lighter and more people-centric viewpoint than traditional approaches. Agile processes fundamentally incorporate iteration and the continuous feedback that it provides to successively refine and deliver a software system[43].

(2) Waterfall development
The waterfall model is a sequential development approach, in which development is seen as flowing steadily downwards (like a waterfall) through several phases[44]: 
1. Requirements analysis resulting in a software requirements specification
2. Software design
3. Implementation
4. Testing
5. Integration, if there are multiple subsystems
6. Deployment (or Installation)
7. Maintenance

(3) Spiral development
in 1988, Barry Boehm published a formal software system development "spiral model," which combines some key aspect of the waterfall model and rapid prototyping methodologies, in an effort to combine advantages of top-down and bottom-up concepts. It provided emphasis in a key area many felt had been neglected by other methodologies: deliberate iterative risk analysis, particularly suited to large-scale complex systems[45].

[bookmark: _Toc493502838]4.3.2 Development methodology
This project used the waterfall development methodology. It is the most suitable for single development project. As mentioned above, the whole project is seen as flowing steadily downwards through several phases:

1. Questionnaire ascertains users requirements
2. Requirements analysis resulting in website functions specification.
3. Implementation of the functions 
4. Testing

As this is an MSc student project, the last three steps, integration, deployment and maintenance are not included in the project. 

The first formal description of the method is often cited as an article published by Winston W. Royce[46] in 1970 although Royce did not use the term "waterfall" in this article. The basic principles are[41]:
· The project is divided into sequential phases, with some overlap and splashback acceptable between phases.
The whole project meets principle 1. There is overlap and splashback between phase 1 and 2. 
· Emphasis is on planning, time schedules, target dates, budgets and implementation of an entire system at one time.
There is project meeting every week to ensure the timeline is under the control.
· Tight control is maintained over the life of the project via extensive written documentation, formal reviews, and approval/signoff by the user and information technology management occurring at the end of most phases before beginning the next phase. Written documentation is an explicit deliverable of each phase.
Every week there is meeting record. Written documentation ensures that the project has been managed.
[bookmark: _Toc493502839]4.4 Web page design
Web page design is a relatively new field of design, and it is also an important direction of graphic design in the information era. In art and visual communication, web page design and graphic design have something in common. But they also have something different in design methods. The different aspects in designing methods was decided by network technology. Web page design is the combination of art design and network technology, and it is the development and innovation of traditional graphic design. 

In the latter half of the twentieth century, the emergence of the Internet led to revolutionary changes in the design field. 

From the art to the methods, web page design is effectively dependent on technology. With the continuous development of network technology, the Internet has become an important channel of communication. From the user's point of view, the network provides huge, worldwide electronic documents, such as pictures, text, sound effects, multimedia, hyperlinks, etc. These electronic files are called web pages. The page editing, layout and other design behavior is called the web page design.
  
When the internet was in its infancy, the requirements of the web page were relatively low. As time has gone by, the artistic requirements of web page have become higher and higher. Artistic web pages have become the mainstream, a web page designer need to develop cultural awareness, and a sense of beauty, resulting in attractive web pages. Web design is related to the website image, aesthetics and practicality become one of the important goals of the major sites. A web site is no longer a simple page for users to browse and download, but an electronic business "shopfront". From the simple web site logo to the overall web image packaging, traditional art design concepts have gradually penetrated into web design: web design has become an important branch of art design.

There are many tools available to assist with web page design, for example, Notepad and Dreamweaver MX. At present, some web design tools are very easy to use, but if the designer want to develop a really good web page, it is necessary to follow some basic principles and skills. 

Document Specification: A website consists of various types of web documents. The first thing need to grasp in web design is setting up document specification, which includes document structural specification and document naming specification. The standard document structure specification makes the page functions explicit and the file classification reasonable. Standard document naming specification can make it easier to edit pages and find files, and it also can reduce non-technical reasons abnormal web page display. Therefore, it is necessary to follow the basic document specification, which is the basis of excellent web design.

Structural Specification: For a functional website, a reasonable structure specification is convenient for maintenance and facilitates the updating and moving of the content. The following specifications should be followed when building the file structure. First, build the root directory folder of the website and store all the web documents. Next, public subdirectories in the root directory. These will contains images and so on. Images public subdirectories folders are used to store all the public pictures for the website. Public subdirectories are also used to store public utility programs, style sheets, etc. If necessary, multimedia public subdirectories folder can be set up to store Flash, video, audio and other media files. Finally, each column folder in the root directory should be created. As needed, designer can create new subdirectories folders for example, image subdirectories folder in each column to store special pictures of this column. 

Naming Specification: The designer needs to follow several naming conventions. All directories and documents should be named with lowercase letters, numbers, underscores, and no Chinese characters, spaces, or special characters; The English name of general directory should have some actual meaning, so that it is easy to modify later. If necessary, it is recommended to use the text file (eg read.txt) to annotate all the directories and web files; when naming the web sites, the home page is generally named index or default, the news page can be named news and so on.

The specifications above are widely used in web page design. Now web design has become a standardized business system. With the progress of the times, exaggerated web design gradually fade out of people's attention. The new web page design concept has gradually evolved, now web pages are often simple, practical and concise: this is the current trend. 
Picture 4.1: Amazon web home page in 2006

[image: ]

Picture 4.1 shows the Amazon home page on 22 May 2006. It represents the initial aesthetics of web page. Functionality is the main goal, with pictures and words mixed together. Although it looks very outdated now, in 2006, it was very fashionable. 
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Picture 4.2: Amazon web home page in 2011


Picture 4.2 shows the Amazon home page on 18 Oct 2011. Compared with 2006, the web page is easier to read, picture occupies the central position.
[image: ]Picture 4.3: Amazon web home page in 2017







Picture 4.3 shows the Amazon home page in 3 Aug 2017. It has changed a lot. It has become more picture-focused with fewer words. Comparing the changes of Amazon web page, the trend of web page design can be summarized as follows:

[1] Large background pictures design
Web pages with large background pictures can make powerful visual effects, and visitors will unknowingly stay will unknowingly stay in the large background pictures. It is a great way to appeal visitors. But when using large background pictures, pictures have some limits, color and content should work with the page style, and it can’t affect the legibility of the page.

[2] Web pages have become wider and the text has become bigger. Desktop computer screens have become bigger and bigger, and the resolution has become higher and higher. Web page design has also develop with the trend of widescreen. In the past, 12 to 14 pixels fonts were standard sizes for web design. But now more and more web designers use fonts from 16 to 18 pixels. With the trend of widescreen screen, 18 pixels fonts show better when browsing.

[3] Nicer font
The font is essential element in a web page, and the use of custom fonts on web pages is a difficult problem for designers, as it relates to font display. Using web security fonts, or using pictures to display text, or using Flash instead text, there is still not a perfect solution for web page font problems. Fortunately, with the development of the network, the development of fonts has also made great progress. Google, Fonts.com and TypeKit provide free font that can display beautiful text after simple changes.

[4] Use only original pictures as much as possible
Web page designers often use open gallery to develop their web pages, it is a simple but boring method. That is why users can find many repeated pictures on different web pages. If designers want to make their web page bright, it is necessary to choose or make unique high-quality pictures to appeal to users. Although there are many open source galleries on the internet, more and more designer have started to use their own pictures, and then process these pictures. Some designers even use hand painting, painting, painting, ink design on their pictures.

[5] Humanization design
Humanized design refers to the design process, according to users’ behavior habits, body's physiological structure, psychological situation, thinking mode, etc., optimizing the products on the basis of the original design. It is more like a design idea than a trend in web design. With the development of Internet, users have higher and higher standards for web pages. While focusing on technology and detail, the design experience will also have an important impact on the user.  

[bookmark: _Toc493502840]4.4.1 Use of templates
As a single person project, it quite hard to act as both a programmer and an artist in the timeframe of 3 months. Fortunately, there are some open source templates on the Internet that can be download and adapted legally. Here a template has been used during the web development:
[image: ]
    

Show screenshot original template here. 



 Picture 4.4: Home page of template


[bookmark: _Hlk492640333]There are some reasons that this template been chosen. First it is responsiveness that can be browse in phone browser directly. Secondly it has a simple style that meets the public taste. The last but not the least, this template is developed based on HTML & JavaScript & CSS, which is the chosen language combination, and the code has clear structure. 

The template was adapted as follows:
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Picture 4.5: Home page of this project 

Picture 4.4: Home page of this project
Based on the guidelines, the site has been implemented based on this  template, the final home page is shown as Picture 4.5. The overall style has been changed, and all the pictures are from an open source gallery. 
[bookmark: _Toc493502841][bookmark: _Hlk492340759]4.4.2 Responsiveness
Responsiveness means the website can be used in phone browser as well as on a desktop brower, and it is the core implementation of this fitness website. It can be demonstrated that in a narrow browser, the page will change itself to adapt automatically, as shown in picture 4.6:
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Picture 4.6: Responsiveness shown on final page

[bookmark: _Toc491787831][bookmark: _Toc493502842]4.5 Implementation
[bookmark: _Toc493502843]4.5.1 Database Design
As mentioned above, the database for the website is based on MySQL. Open source software WAMP was used as the server for the website, for development purposes. To support the whole website, the database has 8 tables, as shown in picture 4.7.
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Picture 4.7: 8 tables in database 


Table weight stores usersdaily body weight records, it is used for building a weight monitoring line chart. Table food stores foods’ information, like foodname, calories, and comments, it is used for food search function. As for daily record function, 4 tables are involved in it, food, exercise, dailyfood and dailyexercise. Finally for the group function, table addgroup used for building group, table groups used for adding a group.
Table user stores all users’ basic information, for example, username, password,gender, age, etc. it is used for the register, login and userpage functions.
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Picture 4.8: table user


[image: ]Table weight stores usersdaily body weight and BMI records, it is used for building a weight and BMI monitoring line chart.  




Picture 4.9: table weight


Table food stores all the foods. This table mainly using for food research function and daily record function. 
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Picture 4.10: table food


Table exercise stores all the exercises. This table mainly using for daily record function. 
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Picture 4.11: table exercise



Table dailyfood and dailyexercise stores the daily records. This two table are the base of daily record function.
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Picture 4.12: table dailyfood
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Picture 4.13: table dailyexercise



Table addgroup and groups stores all the group information. These two tables are the base of group function.
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[image: ]Picture 4.14: table addgroup




Picture 4.15: table groups
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Picture 4.16: link between tables



Picture 4.16 shows the link between 8 tables. Tables in the same database are not isolated. They linked with key elements like userid. Some functions like daily record need 5 table working together. 
[bookmark: _Toc493502844]4.5.2 Functionality 
(1) Register and login/logout function
This is the basic function for a user-oriented website. Users’ information is stored in the database. The register function is basically an operation to insert new records into the database. The point of register and login/logout function is user-friendly. Registration is quick, and users can supply their information in userpage. In the register page, username should be unique: if it is not the website will alert the user. Additionally, the password should not be too long or too short, otherwise the website will also alert the user of it. 
[image: ]  








Picture 4.8: register/login function

 (2) Userpage function
For a website to help users keep fit, it is necessary to record users’ personal information, such as gender, weight, height, age, and fitness aim. According to these information, it is easy to calculate users’ BMI. 
BMI=weight/height2 (kg/m2);
If BMI under 18.5 kg/m2, body fat is at unsafe low levels: the webpage will remind that maybe you need to gain some weight for health reasons. And if BMI between 18.5 and 23.9, within safe range, the fitness aim should be within limits. And if BMI between 24 and 27.9, the website will advise that the user is overweight: losing some weight would be good for their health. Finally, if BMI over 28, it is in the obesity category, the website will advise you to seek medical advice first.

It is worth mentioning that some personal information is real-time data, like weight. The BMI calculate function should update in real-time to reflect changes in body weight.
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Picture 4.9: User page


(3) Fitness aim
This is a key function of this project. It can divide the fitness aim, like losing 10 pounds in 3 months, into every single day. For this function, there are some nutritional concepts that should be explained.

Basal metabolic rate (BMR) is defined as the rate of energy metabolism of the human body in a sober and extremely quiet state, which is not affected by muscle activity, environmental temperature, food and mental stress.

BMR has great influence on the diet, daily exercise is helpful to improve the basic metabolism, and diet (extreme hunger) will reduce the basal metabolic rate of a person. Using gender, age, height and weight, the basal metabolic rate can be calculated. Since the 1990s, most countries around the world have adopted FAQ/WHO's recommended weight calculation BMR[47].
For males:
BMR=(13.7×weight(kg))+(5.0×height(cm))-(6.8×age)+66
For females:
BMR=(9.6×weight(kg))+(1.8×height(cm))-(4.7×age)+655   

For example, Wangbo is a 25 years old boy, 178cm in height and 68kg in weight, BMI is 21.46. His BMR is 1629 kcal/day. This mean that his body needs to burn 1629kcal every day to survive. His aim weight is 90kg, and duration is 3 months. Gaining 1kg weight should eating 7700kcal. It means that to achieve this aim, Wangbo should eating extra 1882kcal every day. 

Picture 4.10: Daily fitness aim function 1
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Picture 4.10: User page 

(4) Food search function
Calorie is defined as under 1 atmospheres of pressure the heat that increases 1 gram of water by 1 degree. Calories (calorie) is a unit of energy, widely used in the manual measurement of nutrition and fitness. The international standard unit is the Joule (Joule). As an official unit of food calories, the Joule is widely used in Europe, however and the United States uses calories. Although it is an official unit in mainland China and Taiwan, calorie is still widely used in mainland China and Taiwan because of its tradition.

For a fitness website, there are some other characteristics about food should be recorded other than calories. For example, protein content, fat content, carbohydrate content and if this food good for losing weight. The website has a research page, and if user inputs a food like banana, it shows:
90kcal/100g. Grade A, it is a high carbohydrate and high potassium food, not a good fruit for losing weight. 
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Picture 4.9: Food research

(5) Daily record 
The daily record has three parts: recording daily eating, recording daily exercise and recording daily weight. Food is the main way to gain calories. And exercise is the main way to reduce extra calories. Users record their daily calories input and output, the webpage shows the daily fitness target progress. The table below shows the normal exercise calorie consumption:




	[bookmark: _Hlk491719080]Exercise 
	Calorie
	Exercise
	Calorie

	Walk slowly
	255kcal/h
	Climb stairs
	480kcal/h

	Walk quickly
	555kcal/h
	Tennis
	425kcal/h

	Run slowly
	655kcal/h
	Handball 
	600kcal/h

	Run quickly
	700kcal/h
	Table tennis
	300kcal/h

	bicycle
	415kcal/h
	Swimming 
	550kcal/h

	Aerobic exercise (light)
	275kcal/h
	Ski 
	600kcal/h

	Aerobic exercise(heavy)
	350kcal/h
	skating
	350kcal/h


    Table 4.1: Normal exercise calorie consumption
Because individual ability and the time are limited, in the daily record function, all the food and exercise can only be chosen from the drop-down menu, which fairly limited, but nevertheless useful for this prototype website.
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[bookmark: _Hlk492357547][bookmark: _Hlk492357548][bookmark: _Hlk492357549]Picture 4.12: Daily record function


(6) Group function
This is a social function that allows users to share their progress with their friends. In the same group, users can read one another’s fitness aims and schedules. Each group has group name and password, users need to know the group name and password is before they can add themselves to the group.
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Picture 4.13: Group function


(7) Graph function
After recording their weight, the website can show the weight and BMI change in graph, as well as the progress chart. 
 [image: ]
Picture 4.15: Graph function 


For users, their body condition has an effect on their calorie consumption: the calculations about eating and exercise will have a certain error due to this: this part is hard to measure. This website allows for a certain amount of error. There are individual differences sometimes, and users may estimate themselves in the wrong way.  In the BBC documentary “Ten things you should know about losing weight”, the participants usually unconsciously estimated the calories she ate in a wrong way. And for exercise consumption, it is hard to ensure everyone’s consumption, because each of them have different exercise intensity. All this problem will influence accuracy of the website. Website should have an allowable error range. The error range can’t be exactly quantified now, during the implementation process, this problem will be solved.

For a website that is open to the whole world, it is inevitable that some errors will exist. The point is how to constrain it to a small range. This part needs further study.
[bookmark: _Toc491787832][bookmark: _Toc493502845]4.6 Network security
Network security means that the network hardware, software and system data needs to be protected, and does not, due to accidental or malicious reasons, suffer damage, change or leakage. It should be a continuous and reliable system in normal operation, and the network service should not interrupted [48].

In general, system security is a contradictory relationship with performance and function. If a system does not provide any services to the outside world (disconnected), the outside world is unlikely to pose a security threat. However, with the access of Internet enterprises, provision online stores and e-commerce services, equivalent to an internal closed network built an open network environment, there come a variety of security issues, including system level security issues.

Construction of a network security system, on the one hand, due to the authentication, encryption, monitoring, analyzing and recording work, will affect the efficiency of network and reduce customer application flexibility; on the other hand, it also increases management costs.

However, the security threat from the network is real, especially when the network is running key business systems, network security is the first problem to be solved. It includes controlling physical access to the hardware, as well as protecting against harm that may come via network access, data and code injection[49], or due to malpractice by operators, whether intentional, accidental, or due to them being tricked into deviating from secure procedures[450].

The database is the weakest part of this project, there is not currently enough safety methods to protect the database. In order to solve this problem, some methods like prevent SQL injection need to be added to this prototype website. For now however, the website is for educational purposes only and will be used in a local server environment.

[bookmark: _Toc493502846]5 Results and discussion
[bookmark: _Toc493502847]5.1 Final testing
After implementing the website, it is necessary to test it. In order to do this the website, 10 respondents were invited to use it and offer feedback.

To do this, an informal interview was used. This is a flexible survey method compared with a questionnaire: an interview is more accurate and can find deeper information. For as a final test, with all the functionality completed, the user experience is much more focussed. The interview is the best way to communication with the respondents here. 
[bookmark: _Toc493502848]5.2 Interview design 
The whole interview was separated into two parts. Part one concerns the graphic design. There are 3 questions:
(1) What is your opinion of the color?
(2) How about the background picture?
(3) What is your opinion of the whole style of the website?

The other part is about the functionality:
(1) What is your opinion of the register/login function?
(2) What is your opinion of the daily record functions?
(3) Is it easy to use?
(4) Do you have any suggestion about the website?

[bookmark: _Toc493502849]5.3 Analysis of interviews
For the first part, 5 respondents though the color is too dull for a fitness website. Using more vibrant colors can cheer the users up. All respondents though that the background picture is in keeping with the overall style. 

For the second part, all the respondents though this website was easy to use: all users thought that register and login functions were quite simple, 8 respondents thought that the daily record function was easy to use, 2 respondents thought it may be a little complex, it would be better with the addition of some guide tips.

Although all users found the register and login part quite simple, they noted that there is no “forgotten password” function. If users forget their password, they will never be able to log in again. This is a serious problem, the website should register with e-mail address, and allow users can reset their password through e-mail, this part will be addressed in the future. 

Furthermore, 2 respondents think that, although there is group function, users cannot chat with each other. It inconvenient if users want to add themselves to a stranger’s group, because they have no idea of who to ask the group password. In order to fix this, the website needs to add a message function: it does not currently support this. Users could leave a message to the target user, when the target user logs in the next time, the message will be shown in the userpage. This is a simple fix and would address the problem identified.
 
Finally, eight respondents were willing to recommend this website to their friends, it is quite a good grade. 
[bookmark: _Toc493502850]5.4 Success of prototype
The project had some objectives that this website should meet, they are discussed below:
(1) As a long-term used website, it should be easy to use.
Yes, through interview, all the respondents thought that the website is easy to use. 
(2) Website could evaluate individual fitness level.
Yes, this website can calculate BMI.  
(3) Website could measure diet and exercise at the same time.
Yes, and besides diet and exercise, body weight can be recorded either.
(4) The software solution produced should available to anyone seeking to monitor fitness levels
Yes, the solution is customized by users’ gender, age, weight, and height. It is open to everyone.
(5) Website should have social function, like group. Users in the same group can share their information.
Yes, the website has group function, users can build a new group or add themselves into a group. 

[bookmark: _Toc493502851]5.5 Difficulties and Future Work
There were many difficulties encountered while developing the website. A functional website requires much time and effort. The website is based on a template that was downloaded from the internet. It is open source so there is no legal issue. Using a template saved a lot of time in writing the base CSS and JavaScript. But when adding something new into the web pages, it is hard to unify the style. 

As there is no administrator account, if the developer wants to make changes to the website, for example, to add new foods and exercises, they cannot do this via a web interface. Changes can only be made backstage, which is quite inconvenient. This is not a huge problem in the test phase, but once put into operation, the developer can’t change the website remotely. An administrator account would need to be added before the website went live.

When users record their daily food and exercise, the website does not currently provide both the research and select function on the same page. This would be a good improvement for the future. 

The website hasn’t taken advantage of the full range of advantageous features available to web pages. There is no article push function, pages look simple and pale. Once put into operation, it can’t catch users’ eyes. However, the main objectives have been met within the timeframe of the project (3 months)
[bookmark: _Toc493502852]
6 Conclusion
This dissertation has recorded the complete process of a website implementation project, from market research to testing. At the beginning, ascertaining user requirements is the most important part of market research. User requirements are collected through investigating existing apps and doing primary research (questionnaire). These requirements need specific functions to realize, a good website should include all these functions. 

Web development is now mature technology now. For front-end development, HTML&CSS&JavaScript is most common and stable method. In order to deduce the workload, a template was used as website framework. The template used is responsive: it can be used for browsing on both PC and mobile browser. All of the functions were added based on this template. As for back-end development, the database design is the key part, PHP&MySQL is used for database design. All the user information is stored in local database managed by the software WAMP. 

After all the functions were completed, the website needed to be tested by real users. 10 users were invited to test this website, in general, most of respondents thought this website is functional and easy to use, but they still put forward some suggestions like adding the password found function. It can be perfected with future work. 
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