1. Introduction

1.1 Purpose of this document

This document is designed to inform the reader about the Family Fitness Center software. Software is designed to help the users to get into desired physical shape through fitness formulas and recommended readings. The following document will describe necessary steps that led to the development of actual software package. It will include everything from basic functions of the software, calculation formulas, graphical representation of the user interface and classes of the future program. 

Since the document will not include the actual code, it is intended to target audience with both limited and extended programming knowledge. Such audience may include Client engineers, System architects, Software Developers, Contractor Managers, and perhaps System end-users. 

1.2 Scope of this document

The following document will include all necessary steps taken by software engineers before the actual coding of the software is done. The steps will include requirements description, interfaces, sample user interfaces, graphical representation of the object oriented domain analysis, and the classes involved in the future code.    

The requirements elicitation team consists of the actual programmers and everyday computer users. Since the program is intended to target users of various ages and physical profiles, it is designed for simple use and navigation. The primary evaluators of the system are its engineers and developers. They are the members of CS 389 group.  

The requirements elicitation process took approximately three weeks to complete. It was held during regular group meetings on weekends. Of course, no financial loses were involved. The system had to be simple enough to be used by any home user with limited PC knowledge. It had to target audience of various physical attributes and ages. 

1.3 Overview

As a result of the requirements elicitation process our team has developed a system that will have necessary options to help any user to reach his/her physical goals. Such options will include calculators that will give a user an overview of his/her physical stage at the moment. It will allow the user to improve his/her level through necessary reading provided by software. The software will show a history graph of user’s physical changes on a given subject such as the BMI level or fat content in the body. 

1.4 Business Context

The business’s mission is to target audience of various ages and physical attributes. Our goal is to develop software that will be used by home users who will incorporate physical activities into their daily routines. There is no sponsoring organization. It is simply a project picked to meet the requirements of CS 389 course taught in the Pace University. 

General Description

2.1 Product Functions

Software can be used by the entire family as well as anyone interested in monitoring his/her fitness level. All user information will be stores into a database. As he/she logs in, previously saved information will be retrieved and displayed for farther manipulation. All information entered by user will be securely saved in the database

Software is capable of storing neck, waist, height, weight and resulting body fat values each time calculation is performed. Calculations will determine Body Fat, Body Mass Index (BMI), % Fat content in Diet, Target Heart Rate, and Ideal Weight.

2.2 Similar System Information

The following software is designed to be a stand alone application. It will use a database to store information on each user. Just as if the user would use his/her email account, he would have to enter the screen name, which will tell the difference between him and the other users registered to the system. In our case the user will not provide a password because the application is used by members of his/her family. High security options are not required in this case. Personal information will be protected by a screen name; the user will know if any information in his profile has been changed based on the graphs that show changes in a given calculated subject. 

2.3 User Characteristics


The software is designed to target audience interested in physical activities such as weightlifting, running, jogging, body shaping and other related subjects. We assume that most of the users will be between the ages of 16 and 70 and have some knowledge in computer manipulation. Since the software will incorporate user interface found in many PC software, it will be easily manipulated by beginners. 

2.4 User Problem Statement

Most users are looking for fast calculations that require no or some work to be done from their perspective. Our software is designed to minimize mathematical work that is currently done through long calculations on calculators. The software will be capable to complete such calculations in fractions of a second and provide immediate results. 

2.5 User Objectives

The user would like to gather accurate results as fast as possible. At the same time he/she would like to learn about the gather results and possibly improve that results in the future through helpful information provided by software. The user should do the minimum amount of work, while program will take care of everything that is offered by the software. Software should be free of errors and other unwanted problems. The software is capable of completing such tasks through vigorous testing of an application. All functions of the software should be completed through multiple surveys and user testing of actual software. 

2.6 General Constraints 

Software package will be design to run on Windows operating systems such as Windows 95 and higher. Since the program is written in Java it can later be compiled to run on Mac OS and possibly Linux. The actual program will not require PCs with extreme capabilities. Since the actual project does not require high processing speed for its calculations it will require Pentium 166, 32MB Ram, and 10 MB of space. 

Functional requirements.
3.1 New User
1.1. In a Welcome screen user can Log into the system or initiate new account creation.

1.2. After clicking CREATE NEW USER button, user profile screen will appear.

1.3. New user has to enter name, gender, age, weight, height, neck, waist, chest measurements. 

1.4. After entering each data, validation will check for meaningful data.

1.5. As a result of validation message will be displayed forcing user to enter correct data.

1.6. After pressing save button, user profile gets stored in the database and user enters Welcome screen again, but now he/she knows their user name, and will be able to log into the system successfully 

3.2 Log In
2.1. By pressing LOGIN button, entered user name gets compared to the user names stored in user profiles, If no matches are found message “ User name incorrect will be displayed”.

2.2. We proceed to the main fitness screen, where information from the user profile and data entry screen are presented. Data entry screens are populated with the data from the previous entry.

2.3. User has two options:

a) To use data from previous entry, which is already there

b) To enter new data

3.3 Calculations
3.1. After entering data into each box of the Fitness Screen, validation will check for meaningful data. asking user to enter correct data, otherwise system will not go further

3.2.  As a result of validation message will be displayed asking user to enter correct data, otherwise system will not go further

3.3. After clicking OK button calculations are performed and results will appear in corresponding Result fields. To calculate the results, system will use a number of formulas

Mathematical Fitness Formulas

The following formulas will give the user some understanding of where he/she is in their pursuit of a better health. The software will calculate appropriate measurements and then allow the user to observe his/her level based on the levels provided by Health Administration. 

BMI = 704.5 * (weight in pounds) / (height in inches) (height in inches)

From the statistics, the National Heart, Lung, and Blood Institute (NHLBI) and the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDKD) issued guidelines to identify overweight people. The NHLBI obesity guidelines propose that doctors use body mass index (BMI) to assess patients because the index is simple, correlates to fatness, and applies to both men and women.  

BMI Range 

Underweight      In Range          Overweight            Obese         Extreme 

<18.5                      23                      >25                     >30              >40

ENERGY REQUIREMENTS

Shows how many calories are needed to maintain a healthy lifestyle. A person with any 
physical activities will require more calories. 

Sedentary Person

Energy =  14 * weight (in pounds)   = Calories
Used to calculate the amount of calories needed for a particular person during times when he/she is not exercising.
Active Person

Energy = 17 * weight (in pounds) = Calories
Used to calculate the amount of calories needed for a particular person during times when he/she is exercising.
BODY FAT CALCULATORS

Determines the percentage of Fat in the Body. 

For Men

%Fat  = 100*(-98.42 + 4.15*waist - 0.082*weight)/weight

For Women

%Fat = 100*(-76.76 + 4.15*waist - 0.082*weight)/weight

A high Body Fat percentage is a health risk factor as well as an indicator of low fitness.

A normal Body Fat for man should range between 12 and 20%. A person involved in body building may have ranges between 4 and 6%. A normal body fat for woman should range between 17 and 25%. 

FAT CONTENT IN THE DIET

Shows fat calories in your daily diet based on Grams of Fat in it. 

Fat = 9 calories/gram


Recommended daily fat content < 20%
 
Total Grams of Fat (in your daily diet) X 9 cal/gram = Calories from Fat

TARGET HEART RATE

Target heart rate refers to the level of intensity your body needs to maximize the benefits of exercise. It is calculated by subtracting your age from 220 (your maximum heart rate), then multiplying the resulting number by .6 and .8. They are the minimum and maximum heart rates. When exercising, you want to keep your heart rate in this range to optimize your training benefits.

Target Heart Rate = (220 – Your Age) X .6 and .8  

Your target heart rate will be between the numbers calculated by multiplying .6 and .8 

IDEAL BODY WEIGHT

Estimate Ideal body weight in (kg)


Males

IBW = 50 kg + 2.3 kg for each inch over 5 feet.


Females

IBW = 45.5 kg + 2.3 kg for each inch over 5 feet.

4. SAVE TO DATABASE button allows us to save measurements and corresponding
 calculation results (Body Fat, BMI, Target Heart Rate etc) into the database.

5. GRAPH button, corresponding to each result, allows us to draw progress graph based on the values saved in the database. X-axis will correspond to the date of saving into database and y-axis will have the actual measurement. 

Interface Requirements

4.1 User Interfaces

User has to go through Welcome screen and User Profile Screen (if he/she is using the system for the first time) before entering the main Fitness Screen. User will navigate through the screens by entering data through keyboard and clicking various buttons on the screen.

4.2 Software Interfaces 

JDBC set of drivers that make connection to database possible. 

Call from Java program (Fitness) passes to Java VM (Virtual Machine).

Java VM calls to Windows 98 API to perform various tasks related to displaying information on the screen, enter data via keyboard, capturing mouse action, etc.
5. Performance Requirements

In order to install and operate the software, the following system specifications are required:

· Pentium 166 MHz

· 32 MB Ram

· 10 MB of free disk space

· Windows 95 or Higher Operating System (Software will operate on any IBM compatible PC)

· Windows 95 or Higher display settings for Color Palette of 16 bit Color and desktop Area of 800X600 pixels or above.

· 16-bit sound card

6. Design Constraints

6.1 Standards compliance

Our system is being built according to the requirements document that is based on the IEEE standards.  Although most systems built using evolutionary approach are usually different from the IEEE standards because in that case it leaves out many details from the standards and designer and programmers have to use their judgment to choose how to meet the user requirements, we followed the IEEE standards step by step because we, like everyone else in the class, have not yet built the first version of our system. And, because most evolutionary model based systems require a quick version of the system and then rewriting the requirements document, we couldn’t do it because we hadn’t build the system before we started writing the requirements.

6.2 Hardware Limitations

We have not really experienced any hardware limitations because all of us have decent or even good computers.  Two of the members of our group have Pentium 4 1.5 ghz and other 2 members have Pentium 2 400 mhz and Pentium 3 1000 mhz.  

6.3 Other Limitations

Of course, father time is working against us and we have to meet the deadlines for the system, so we certainly had time constraints.  This project’s deadline is April 29th, 2002.  

9. Operational Scenarios 

1. Login into the program. 

First Welcome Screen allows user to Log into the system or to go to the User Profile Screen to create new account. If the Username is valid- user enters a Fitness Screen. If user forgot his/her Username all the data will be inaccessible ( there is a possibility of adding option of listing existing users and their corresponding User Names). 
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2. User profile screen. 

The New User must enter his personal data. If data is incorrect the messages displayed
forcing user to enter correct data. Save button provided after all the data has been entered.
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3. Fitness Screen.
User Information is displayed in the special column.  Data Entry fields for Weight, Height, Waist, Chest etc are populated with the latest measurements. We can also enter new results in each field. After Calculate button is pushed Results data fields (Body Fat, BMI, Target Heart Rate etc) will be populated with the results. SAVE TO DATABASE button allows us to save measurements and corresponding calculation results (Body Fat, BMI, Target Heart Rate etc) into the database. There is a GRAPH button corresponding to each result, which allows us to draw progress graph based on the values saved in the database. 
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4. Graph 

Example: Body Fat history graph has dates when you saved your information into the database on the x-axis and actual fat index on the y axis. It helps the user to monitor his/her progress. 

User Interface and Graph Design
User Interface         
To create the graphic user interface we have used Swing because it allowed us to work with oracle, it’s advantage over abstract window toolkit.  Also Swing has a naming Convention where names begin with a capital J and follow the normal format jXxx, where the Xxx represents a common component name, for example, Jframe, Jpanel, Japplet, Jdialog and Jbutton.  Nearly all the Swing components inherit directly from Jcomponent, which provides support for pluggable look and feel, custom borders, and tool-tips.  Also, most Swing components are lightweight: formed by drawing in the underlying window using Java code instead of relying on native peer code to perform the drawing.

The graphic user interface of Fitness Calculator is pretty complex.  It consists of 3 screens; the first screen user can enter his user name if he already used this program before.  If he hasn’t then he can click on the new user button identity will take him to the second screen (UserProfile screen) where he can enter his information (last name, first name, gender, age and make a new user name) and then save this information to database so he can just use it by just typing the user name in the first screen.  This screen has text fields – TlastName, TfirstName and tAge for entering last and first name and user’s age.  Moreover, this screen has 2 check boxes – male, female so that the user can choose the one that he is, and password field called pswUserName so the user can make a new user name.  The next and last screen is the main screen that consists of UserInfo, SouthPanel and InputPanel.  The input panel has got labels- lage, lweight, lheight, lwaist,lfat, lnewinput, and an empty label(labels have letter l as the first letter to indicate they are labels); textfields – tage, tWeight, tHeight, tWaist, tHips, tNeck, tFat.  They got t as the first letter to indicate they are text fields.  Input panel also has check boxes so that if the user already entered some certain information before he can just check the corresponding checkbox and the information will be displayed in the text field next to it.  Also, the Input Panel has got three buttons with provide very important functions of the program.  The buttons are calc for calculating the certain fitness formula, save for saving the information to database so it can be accessed later and exit to exit the program.   South Panel is basically the bottom part of the main screen.  It has learn buttons- bLearn1, bLearn2, bLearn3, bLearn4 , bLearnEnergyReqInAct, bLearnBW_HR via which the user can learn about the diet and different kinds of work out so that they could get in best shape of their life.  Furthermore, there are entries(text fields)- tBMI, tFat, tcalories, tenergyReqAct, tEnergyReqInact where the users can learn about their Body Mass Index, energy required for active and inactive people, Ideal body weight, and Target Heart Rate.  Also they can see if their fitness level got better or worse (which we think won’t be the case) via the graph buttons – bGraphBMI, bGraphFat, bGraphCalories- they can see if those attributes got better or worse.    And, finally there is the user info panel that mainly consists of labels that display different information that the user entered.  This information is displayed every time user logs on.  The information that displayed is date, weight, height, waist circumference, hips, neck circumference in inches, BMI, fat % in user’s body, ideal body weight and calories for active and inactive people.  This information changes according to the new information that user enters and then is saved to database when user presses the save button that’s located in input panel.


Graph 
Our program has 3 different graphs for BMI, Body Fat % and Fat Calories. After user did all his calculations and then saved it to the database he can press the graph button for each of calculations to see the progress. The graph is made of rectangles. Every time you save new data, new rectangle will be added and all rectangles will get the same size. For example, if user did second calculation the one big rectangle will be divided into 2, when he did third calculation there will be three equal rectangles and so on. I created an array for total of 100 rectangles because we have limited space. I could do the bigger frame but this is have to be specified by the buyer of the product personally.  Under each rectangle the program shows the date when it was created. The date is taken from the database and we used A StringTokenizer object  that internally maintains a current position within the string to be tokenized. We also have a month shown in the left corner. Each rectangle has a corresponding number on the left side that shows his calculations. However, because of time constrains we used only the whole integers and each rectangle is raised or lowered by one level. For example, rectangles will remain on the same level if BMI will be 23, 23.5, 23.9, until it will reach 24. The same rule applies to the other graphs. If numbers are big like in Fat Calories 1100, 2200 and 2700 the graph approximate level changes up or down every 500.  We think that this kind of graphical representation looks very nice and we hope every user will like it. In the future this graph can be designed in more complicated way. For example, it can show changes in a week, a month or year specified by the user when he wants to see his changes. There are many things that we wanted to implement when we were working on the graph but we didn’t have much time and I think we were able to implement our idea that we intended to do in the beginning. 
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10 Preliminary Schedule

The system will allow users to calculate Body Fat, Body Mass Index (BMI), % Fat content in Diet, Target Heart Rate, and Ideal Weight.  After user has calculated what he wanted, he can save to database by pressing “SAVE TO DATABASE” button.  User can also press “GRAPH” button to display his or her improvements over a period of time.  This project will be run on any computer that has a java editor, a later version of java development tool kit and java virtual machine installed. 

11 Preliminary Budget

Since this program is being built for educational purposes only, it required no budget because this all was a part of homework for the class.  That’s why we had no budget constraints.  

12. Appendices

12.1 Definitions, Acronyms, Abbreviations.  

Our design team has used natural language for the requirements document.  That is very convenient because any user can understand them.  However, there was one abbreviation used:

IEEE = Institute of Electrical and Electronics Engineers

12.2 References

In the process of writing this document, we have used:

Software Engineering by Ian Sommerville, 6th edition

http://www2.ics.hawaii.edu/~johnson/413/lectures/5.2.html

Also, we have had a few meetings where we discussed the outlook of the project, the requirements document and how the project is going to be implemented.

Use of DataBase in Fitness Workstation.

We installed Oracle and are using Oracle’s JDBC (Java DataBase Connectivity).

Tables users and user_data and sequences are created using the following SQL statements,
drop table users;

create table users (

id integer not null,

fname varchar(50),

lname varchar(50),

age integer,

gender varchar(8),

uname varchar(50));

drop table user_data;

create table user_data (

rec_id integer not null,

user_id varchar(50) not null,

date_of_mesurement  date,

age varchar(20),

weight varchar(20),

height varchar(20),

waist varchar(20),

hips varchar(20),

neck varchar(20),

fat_intake varchar(20),

bmi varchar(20),

body_fat varchar(20),

calories_fat varchar(20),

energy_req_active varchar(20),

energy_req_inactive varchar(20),

ideal_body_weight varchar(20),

target_heart_rate  varchar(20) );

drop sequence seq_users;

create sequence seq_users;

drop sequence seq_user_data;

create sequence seq_user_data;

There is a number of ways, in which program interacts with DataBase, for the most part it is saving new information into DataBase by using SQL statement insert or getting information out of DataBase, by using SQL statement select. Here are some examples:

Here is one method of Fitness class, which saves or inserts all the new information into DataBase.

public void saveToDB()

  {

    try

    {

      PreparedStatement pstmt = con.prepareStatement("insert into user_data values(seq_user_data.NEXTVAL, ?, sysdate, ?, ?, ?, ?, ?, ?, ?, ?, ?, ?, ?, ?, ? , ?) ");

System.out.println("PSW: " + String.valueOf(psw));

      pstmt.setString(1, psw);

      pstmt.setString(2, input.getAge() );

      pstmt.setString(3, input.getWeight() );

      pstmt.setString(4, input.getUserHeight() );

      pstmt.setString(5, input.getWaist() );

      pstmt.setString(6, input.getHips() );

      pstmt.setString(7, input.getNeck() );

      pstmt.setString(8, input.getFatIntake() );

      pstmt.setString(9, south.getBMI() );

      pstmt.setString(10, south.getBodyFat() );

      pstmt.setString(11, south.getCalories() );

      pstmt.setString(12, south.getEnergyReqActive() );

      pstmt.setString(13, south.getEnergyReqInactive() );

      pstmt.setString(14, south.getIdealBodyWeight());

      pstmt.setString(15, south.getTargetHeartRate() );

      pstmt.executeUpdate();

      pstmt.close();

//      con.close();

//      System.exit(0);

    }

      The following piece of code helps user to retrieve his latest information from the DataBase. Scanning for right username takes place before that.

       {

        String sql3 = "select * from user_data where user_id = '" + psw + "' and rec_id = " + recent_recID;

        rs = stmt.executeQuery(sql3);

        if(rs.next() )

        {

          date = rs.getString("date_of_mesurement");

          age = rs.getString("age");

          weight = rs.getString("weight");

          height = rs.getString("height");

          waist = rs.getString("waist");

          hips = rs.getString("hips");

          neck = rs.getString("neck");

          fatIntake = rs.getString("fat_intake");

          BMI = rs.getString("BMI");

          fat = rs.getString("body_fat");

          energyReqAct = rs.getString("energy_req_active");

          energyReqInact = rs.getString("energy_req_inactive");

          idealBodyWeight = rs.getString("ideal_body_weight");

          info.setDate(date);

          info.setWeight(weight);

          info.setHeight(height);

          info.setWaist(waist);

          info.setHips(hips);

          info.setNeck(neck);

          info.setBMI(BMI);

          info.setFat(fat);

          info.setIdealBodyWeight(idealBodyWeight);

          info.setEnergyReqAct(energyReqAct);

          info.setEnergyReqInact(energyReqInact);

        }

There following are sets of data from the tables users and user_data:

SQL> select * from users;

        ID FNAME   LNAME       AGE GENDER   UNAME

---------- ----------------------- -------- -----------

        27 Andrey  Strinadko         22 male               Andrey

         1 Paul    Killick                 32 male                Paul

         2 Valeriy Strinadko          44 male                val

         3 Natalya Strinadko          43 female            Natasha

         4 Natalya Grobovskaya    20 female            natashenka

SQL> select * from user_data;

    REC_ID   USER_ID    DATE_OF_M   AGE  WEIGHT  HEIGHT WAIST  HIPS

         1         Andrey          28-APR-02              21      170               71.7        32.5     38

         2         Andrey          28-APR-02              21      175                72            33      40       

*This is only a part of a user_data table.
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