GE401 – Team Cube

Final Report


Bilkent University 

Engineering Faculty

GE401 Innovative Product Design and Development I

Fall 2009

Final Report

Team:

10 - CUBE
[image: image1.png]



Project: 

Smart Shopping Assistant

Shareholders: 

Çağıl Naz Hapoğlu

Atilla Akpınar

İbrahim Gürses

Umut Cöcen

Cemil Can Coşkun

Çise Mıdoğlu

Date:

29.12.09

Index

1. Executive Summary………………………………………………………………2

2. Short Description of the Project…………………………………………………..3

3. Brief Description of the Design…………………………………………………..4

4. Summary of Business Plan…………………………………………………….....6

5. Summary of Development Plan………………………………………………….10

6. Professional and Ethical Issues Report…………………………………………..20

7. The Developmental Stage of the Project………………………………………...22

8. Problems Encountered and Solutions Proposed………………………………....23

9. Conclusion……………………………………………………………………….24

10. Appendix…………………………………………………………………………25

1. Executive Summary

Cube Company examines the shopping spree over the last years in the modern technological world. Shopping is a leisure activity as well as an economic one and is considered as a recreational and diversional activity in which one visits a variety of stores with a premeditated intent to purchase a product. 
Cube Company offers an innovative product “The Smart Shopping Assistant” that aids the consumers, stores and the shopping malls in this spree with its features and functions, designed and ready to be developed. 

The Cube Company is a limited company incorporated in September 2009 and now offers a simple yet guidance system that can detect promotions, campaigns of the products for the consumers, collect the trajectories of the customers for the malls with the statistical data of the visitors of the stores, resulting with a creation of the profiles of the customers. Increasing the overall time of the consumers in the stores and therefore the malls, would foster the economical growth of the shopping market and retail sector environment in the active shopping sector.  

Smart Shopping Assistant is a systematized, highly efficient and innovative product that would enable to aid the consumers and stores and this innovative technological device is a great opportunity for the retail sector that can be marketable to a wide range of customers. 

The design and the development stage of this useful guidance tool are briefly explained in this report and business plan with the significance of professional and ethical issues is summarized. The problems that were encountered in the design and calibration stage were explained and the proposed solutions were mentioned shortly  to overcome the difficulties that can be faced in the later stages. Financial Projections and highlights were stated explicitly for the investors and a brief conclusion is given with the estimation of the future of our “Smart Shopping Assistant.”

2. Short Description of the Project

The ‘Smart Shopping Assistant’ is an electronic device that will aid the customers in a shopping mall. It will essentially help stores to sell their products or announce their campaigns, promotions, special offers and discounts to customers easily. We keep in mind that the key element here is that the individual customers actually want to carry our product, because without them, our product is useless. We regard this necessity as an important element in determining the features of our product.

Although the shopping mall, the stores in the mall and the individual customers will all benefit from our product, our main buyers are the shopping mall administrations.

The stores in the shopping mall will not be forced to use our product. They will make their own decision as to use our product or not. The mall administration can think of measures to increase this voluntary participation in using our product. 


Customer point of view?

· Display information about the products that he/she passes by: This feature involves the display of geography-specific campaign/discount/promotion information. As the customer is shopping in a store, a RFID reader will track the device. And according to the data it can determine the store, which customer is shopping. According to the listed promotions related to that store, the customer will receive advertisements or special promotions.

· Allow general search of the stores and display floor plans: The customers will be able to type in the name of the item or the store that they are looking for, and see a list of relevant stores as a result. If they click on one of these, they will be able to see the plan of the floor on which the store resides. For example, keywords such as "clothing", "shirt", "skirt" etc. in the search field will give a list of stores that are in the clothing line as a result. 

· For this feature to be enabled, all stores in the shopping mall will have to be tagged with relevant titles. Ex: Real will be tagged by "food", "market", "stationary", "clothing", "house cleaning" etc. whereas Marks'n Spencer will be tagged by "pants", "skirts", "shirts" etc.

· Allow the customers to make a shopping list on the Internet and then use it during the time he/she is in the shopping mall: There will be a special application on our website which allows users to log in and create their shopping list (as well as see their previous shopping lists). When they log in to a device in the shopping mall, this list will be automatically downloaded and they will have the opportunity to go over it (special visual features such as "crossing out” an item on the screen will be made available in further versions).

3. Brief Description of the Design

The Smart Shopping Assistant system is composed of 3 main subsystems, namely: the user subsystem, wireless network subsystem, and database management subsystem. All of these subsystems have both hardware and software component. 
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Figure. Main bloks that will construct Smart Shopping Asistant.[4]
Block 1: PDA

This block is in use by the individual customers of the shopping mall. It includes a HP IPAQ 6915 PDA. We will download our own software on the device. It interacts with all other blocks. 
Block 2: Wireless Network

The wireless network will be set up in the shopping mall by the installation of one or more wireless access point(s), in accordance with the size of the mall. There will be a continuous wireless signal. The network will interact with the database at all times and with the active PDAs whenever they proceed to a different location (to check if the database has a relevant advertisement object matching with the location), as well as at times of profile update (user profiles on the server will be updated at the end of the shopping).
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Figure 6.The communication between client and the server.[4]
The wireless system will also use triangular method to determine the position of PDA.

Block 3: Databases

There are two databases: the advertisement database and the user profile database.

The first one will hold advertisement objects, which will be sent to the PDAs in valid range. This database will be formed and edited by the shopping mall staff. The second database will hold user-specific information such as name, age, identification number, username, password, and a list of previous trajectories in the mall as well as the items bought.

Software Design:

Our project has two databases in one computer. One database has the user profile information and also past shoppings. Second database has campaign information for each store. We will design our product with java and our design will run in our main computer. User and the admins connect to the databases with wireless connection type. Also our product will have real time positioning and we will try to do this with triangular method in wireless connections. Also system will work in real time by this we mean that as the mall enters a campaign to the database online users of our product will be notified immediately. 

What is the functionality of wireless in our product? Our PDA works with our program, will connect to the wireless access points in every 5 seconds and according to the signal level of each wireless router and using triangular method, our program will calculate coordinates of the user and send the information to the server. Server determines according to the position of PDA, sends appropriate campaign information to the user. However, each campaign will be shown one time. In other word, if a user goes to a same store twice or more in one day, campaign information will be shown one time in order not to bother user. Also with this positioning, mall managers can follow the user’s moves so that they will learn which parts of the mall is mostly visited.

4. Summary of Business Plan

In the business plan of Cube Company, the followings were included as headlines;

· Executive Summary

· Basic Corporate Data

· Organization Management

· Strategy and Implementation

· Financial Plan and Projections

In the executive summary part, information about the company, the product, corporate strategy, and quality policy were given.

The historical data and company members’ data were included in the executive summary with a brief definition of our product “The Smart Shooping Assistant”, which is an electronic device that will aid the customers in a shopping mall. 

Mission and Vision were given in the basic corporate data of cube. As Cube Company, our mission is to produce good quality and high-tech products for shopping mall customers. Our goal is to produce and implement technologies that the whole world will use easily and fondly while shopping. By supporting research and innovation, Cube aims to improve technology that is daily used by our customers.

Our vision is to cube aim to be a growing and market dominating firm which has a loyal reputation and increase in sales and profits with the leadership continuously in technology sector, by achieving our activities in conduct with accuracy, honesty and openness principles and with respect to our employee’s human rights and interests. 

The Company values were stated as;

1. In order to achieve success, all of Cube Company needs to move as the highest level of behavior standards.

2.  Cube is committed to variety in a working environment united with mutual trust and respect.
3. Providing branded, high quality products and services, which is valuable in terms of price and technology and safe for intended use. Controlling products continuously for maintaining high quality standards.

4. We will provide regular and reliable information on our activities, structure, financial situation and performance to all shareholders.  

5. In our scientific innovation, we will respect the consumer and society concerns. We will work on the basis of science, obeying the principles of safety. Cube gives importance to free mind and innovative ideas.

6. All Cube family will perform their operations in accordance with fair competition and applicable regulations.
In the organization of the management part, the organization chart were stated and basic information were given about the Chief Executive Officer (CEO), Chief Financial Officer (CFO), Project Managers, design team and production and quality control mechanism. 

We have also made an analysis of our product and gave clear definition of the function, features, standards and interfaces of our product. Our product will have the following functions and advantages for the consumers and shopping malls;

· Display information about the products that customer passes by
· Allow general search of the stores and display floor plans
· Allow the customers to make a shopping list on the Internet and then use it during the time he/she is in the shopping mall
· Allow the users to see discounts, special offers and campaigns
· Collect statistical data about the shopping trajectories of the customers and their shopping habits
· Increase the overall time a customer spends in the shopping mall
· Increase the number of customers that the mall receives per day
The interfaces of the Smart Shopping Assistant are as follows;

· Login

· IDLE mode

· Search Mall mode

· Display Shopping List mode

The standards that our product complies with are also mentioned in the business plan.

In the Market analysis part, we have defined the market and narrowed the market for our target and researched the competition that already exists in the shopping sector. According to our market analysis, we have stated the following information our business plan;

· 224 shopping malls all around Turkey

· 288 shopping malls estimated for 2010

· $161 billion revenues in 2008

· Despite economical crisis, over $200 billion revenues estimated for 2009

In addition to this active market environment, there is also a strong growth potential in the shopping mall and retail market.

· The consumer – revenue indexes per square meter is significantly increasing every year

·  Total employment in the sector has just decreased one percent, if compared with the previous year

By the end of December 2009, the sector is expected to have grown 4%, compared with the previous six months of the same year.

Our pilot market as Ankara, the city that has the second highest number of shopping malls facilitating with an estimated number of consumers on a weekend of a shopping spree of 75 thousand people. The highest number of visited malls are given in the following table which we are aiming to reach in the first five years. The daily consumer information provided for these malls forms the basis of our sales expectations.

	Shopping Mall
	Average Number of Visitors per day

	AnkaMall
	35000 - 40000

	Armada
	30000 – 35000

	Bilkent Center
	20000 – 25000

	Cepa AVM
	15000 – 20000

	Panora
	15000 – 20000

	Arcadium
	10000 – 15000

	Forum Ankara
	10000 - 15000


We have stated the devices that are already used in the shopping sector and gave brief information about them with the advantages and the disadvantages of our innovative product when compared to these ones.

In the strategy and implementation part, we have given information about the product, price, distribution and promotion strategy. Clearly, we have also stated the administration and production strategies with the performance measures.

In the sales forecast part, we have estimated an initial sales volume of our product. Regarding that in first 3 years the company will only operate in Ankara market, the projected number of possible shopping malls is 28 only in Ankara and around 60,000 – 80,000 consumers visit one of these shopping malls on a weekend and we are aiming to reach the shopping malls who want to promote their products and reach more and more consumers. We have given two scenarios, the good and the bad scenario, and according to these scenarios;

· Good scenario

Given the average customers on a day for a shopping mall, we expect 20% of the customers for a specific shopping mall to demand this product and approximately 400 consumers to be our prospect users. The first month sale figures will be around 400.  
· Bad scenario

If the market conditions changes unexpectedly and conditions are reversed, Cube Company will still have the capability to enter into the market with a sufficient amount of demand. We can assume that none of the shopping malls y agreed to purchase our Smart Shopping Assistant. Given the average customers on a day for a shopping mall, we expect 5% of the customers for a specific shopping mall to demand this product and approximately 100 consumers to be our prospect users. The first month sale figures will be around 100.  
As a result, we expect initial sales to be around 100 - 400 units since market expectations are not so much in align with the bad scenario. 

In the financial plan and projections part, our finance department has made a break-even analysis and according to our break-even analysis, the break-even quantity is calculated as 250 units with the following data;

· Selling Price/unit: 750TL

· Variable Cost/Unit: 550TL

· Fixed Cost: 50,000TL

· Total Revenue : 637,500TL

· Total Variable Costs: 467,500TL


Our finance team has also stated the budgeted income statement, budgeted cash-flow statement and budgeted balance sheet with spreadsheets.

In the risk analysis part, we have stated the SWOT analysis, the risk factors, and evens with the responses that is awaiting our product.

We have finalized the business plan with a conclusion that is giving the estimation and the expectation our product in the shopping sector with the future technical innovations and developments.

5. Summary of Development Plan

Below is the list of the main tasks in our Development Plan. Brief descriptions of the subtasks that fall under the same category are given. 

5.1. Institutional Works 

The term “Institutional Works” refers to the kind of tasks that need to be accomplished before the company starts fully functioning. In other words, it includes the preliminary tasks such as the finding of the innovative idea to establish the company, determining the details like the name and logo of the company, forming the mission and vision statements, and determining the organizational structure. 

a. Determination of the project idea: 

This phase includes brainstorming, free search through the internet, making use of channels like social connections, taking academic advice, making a simple necessity analysis (i.e. “What does the world need right now?”) and intense discussion among team members.  

We have come out of this phase with the idea of the Smart Shopping Assistant. It has developed greatly over time and has changed in terms of layout, function and physical characteristics.  

b. Determination of company name: 

This stage includes the choosing of an appropriate company name in terms of clarity, length and meaning. 

We have chosen our company name as Cube Company for the very simple reason that all shareholders like to play with the Rubik’s Cube. But we have also took into account the fact that a company name be beter short and understandable in most languages. Cube, has in this sense, satisfied all our needs. 

c. Determination of the mission and vision of the company: 

This stage is very critical for a company in the sense that the underlying paradigm beneath the working structure is revealed. For us, respect for humanity, honesty, reliability, innovation, efficiency, quality and customer satisfaction are the key values that determine the way we run our business. 


 

 d. Design of a temporary logo: 

A logo is important for a company in the sense that it is a visual channel to draw attention. It can also display compact information about the company such as name and the motto. 

In our logo, we have preferred simplicity and colorfulness. We have also chosen to include an assuring motto on the logo: We can solve it! to give the customers a sense of trust through our self-confidence. 

The logo can be improved in the coming months but it is better to make no changes after the company begins production, and especially the preparation of customer documentation. 

e. Describing organizational structure and management: 

The organizational structure defines the fundamental inner-workings of the company through charts, tree diagrams and carefully prepared job descriptions.  

It didn’t take us very long to determine the hierarchical structure of our company and the duty of each member in the team because firstly, a start-up engineering firm need not have a complex organizational structure or a big management department due to its size. Secondly, we are all experienced in different fields. For example, the Electrical and Electronics Engineers are more equipped in the field of electrical hardware whereas the Computer Engineers are more equipped in the field of software and the Industrial Engineers in the fields of finance and management. Even this has hardly been adequate to fulfill the needs of the company (our strengths and weaknesses as an all-engineer team are discussed in our SWOT Analysis) but we believe that we have a fair distribution of the work load and an effective structure for a company our size. The managemental details will be provided in our Executive Summary. 


5.2. Production 

This category of tasks in mainly involved with the planning, implementation and documentation of our production processes.  

a. Material Procurement: 

This is the stage where all materials needed for production have already been listed  

As a necessary first step of production, all materials and parts that are going to be used in manufacturing the company’s original product have to be assembled in the right production location (factory, atelier, etc.) and for that, a person or persons have to be responsible for the procurement of all such items. 

We have planned to have acquired all necessary parts by the end of January so that we can have a more controlled and relaxed production process. 

b. Production documentation: 

The production documentation includes all relevant written material about the production planning phase and production informations. In planning production, the Industrial Engineers need to determine the number of lots, how to decrease cost from inventory and the delay rate using the probabilistic calculations. There are statistical formula to determine the EOQ and inventory theorems. Also, they have to decide whether centralization or decentralization is better for the production of this specific product when the current market profile, rental fees and the geographical conditions are taken into consideration. 

We will begin preparing these documents in February after the procurement of all materials. This is because, we need to determine the production processes considering the parts that we will use. 

c. Designing the production line: 

The design of the production line must specify the duty of each and every single worker on the production line, as well as the order of manufacturing and the structure of the line (shape, size, number of parts, etc.) 

We will begin designing the production line after we complete the production documentation. The details of the production line will be determined according to the previously explained decisions regarding overall production. 

d. Customer documentation: 

Customer documentation includes the user manuals and the guides that the company prepares for individual customer use of the product. 

e. Prototype assembly: 

The assembly of the prototype consists of preparing a single item that fulfills all the tasks of the designed product and is an exact copy of the product in the physical sense. Before the product is sent for mass production, its prototype is assembled and tested for certain features and functionality. 


  f. Planning full rate production: 

The production process at its maximum rate has to be realistically planned and reasonable in terms of achievability. The expected outcomes, performance and efficiency rates at the full rate of production will be calculated and documented. This, we plan to complete by April, with the feedback from our experiments with the prototype. 

5.3. Research on Possible Technologies 

a. Discussion with EEE and CS faculty members: 

This step in our development stage has been most helpful in terms of revising our main idea for the project and understanding the technical constraints ahead of us. Also, we have acquired an insight about what can have a large share in the current market in terms of the technology needs of individuals by listening to the experiences of valuable academicians in our field. 

b. Internet research: 

Internet research is definitely required for a start-up company which is trying to find out similar products and technologies in the world. 

We went through an intense research period during which we searched for, read through and critically analysed all products, services and technologies that seemed to be carrying a similarity with our product. 

c. Meeting with potential customers and learning their expectations: 

This stage is most critical for revising the product definition, function and format. Customer feedback is always important for a company to direct its products and services to a more profitable way. 

We have, for example, changed the concept of our product greatly after meeting with the Bilkent Center REAL Director and learning more about what they need (instead of what we can provide). 

d. Determining feasibility of the project: 

After the above steps is completed, a company should determine whether the project is actually feasible or not. If not, then either new revisions should be considered or the project idea should be discarded as a whole. 

In our company, after the first revision from the potential customers, we decided that the project in its current format was feasible and worth producing. 

 
5.4. Material and Instrumentation Acquisiton 

a. Determination of hardware components: 

The hardware components required for the manufacturing of the product have to be determined by engineers. Before this stage, the product definition and functions, subassembly descriptions have to be prepared and the physical layout (as well as all schematics and diagrams realted to the product) have to be determined. 

In our project, we required a programmable unit with some sort of display, a wireless network configuration and a positioning system. For the programmable unit, we thought of single-board computers first, but then advanced to a more sophisticated and easy-to use part, a PDA. Here, we took into consideration the importance of individual customer use and portability.  

b. Research on real time location systems: 

As for the positioning system, we first thought of GPS but then understood certain of its technical constraints such an inability to position devices within buildings and low precision (inability to detect 3-4 meter changes in position). Then, we considered several other alternatives and finally decided upon using three wireless Access point to precisely locate the devices (our products) within a shopping mall. 

c. Determination of prices for hardwae components: 

In determining the prices for the hardware components, it is important to find the right distributors and search the market (thoroughly) for the best price offers. Companies should also take take to identify the reliable and the unreliable distributors. 

Right now, we have completed this phase except making our final decision about the distributors. We have gathered all price and shipment information regarding the hardware component. 

d. Ordering of components: 

This is a critical phase in the development of our product because without the parts, we cannot prepare the prototype to work on. Especially in software-dominated products like ours, it is important to improve the underlying codework continuously until launchtime. We are planning to complete this phase by the end of this week. 

 


5.5. Financial Management and Business Plan 

a. Determination of sufficient budget for the development of the product: 

An overall cost and expense estimation has to be made for the tentative budget to be prepared. It should be kept in mind that this is like a first draft of the ultimate detailed financial plan.  

b.Financial Decision Making while prepairing the business plan: 

In this phase we will finalize our financial decision making process while we are preparing the business plan. We will develop alternative financial scenarios and apply them into our decision making process. 

c. Performing possible meetings to finance budget: 

Once we have completede our financial budget we will talk with possible customers in order get the money for developing a prototype.  

d. A highly detailed financial examination of the project: 

This stage is required for combining all the information in the financial statements and projections, controlling, revising and updating them to include in the Business Plan. 

e. Business Plan development: 

This is one of the most critical stages of business management. A good business plan is not only a roadmap for future actions but also a resource that can be used to raise bank loans and credits, as well as attracting venture capital. It includes:  

1. Executive Summary: The brief description (abstract) of the business plan.

2. Company Description: Description of the organizational structure, working mechanisms, resources, history and the type of the company (for our case, start-up). Details on the company profile and the strategies, mission and vision statements. 

3. Product or Service: The description of our product (Smart Shopping Assistant) with a focus on the customer benefits. Underlying technologies, functions and physical characteristics.

4. Market Analysis: A detailed examination of the market (size, structure) and the customer needs. This part should also contain information on how we will reach the customers.

5. Strategy and Implementation: Specific description of all management duties with the expected outcomes presented in a way that they can be checked (tracked). Main strategy for joining the market and obtaining a large share.

6. Web Plan Summary: The discussion of the website, strategies for advertising and selling over the internet. Specific marketing strategies for online distribution, development costs, operations.

7. Management Team: Organization team and the management. Profile of the human resources.

8. Financial Analysis: Detailed financial examination of the project with Profit and Loss, Cash Flow tables, financial statements (Break-even analysis, Income and cash flow statements, balance sheet) and projections.

We have started working on the Business Plan and will be completing it in about a week. 

5.6. Cost Analysis 

After the determination of the hardware components, this stage comes in. During this stage, the cost analysis of all components are made by researching all available distributions either locally or over the internet. This stage is important to determine the best prices and then ordering the most suitable parts. 

a. PDA cost analysis: 

In order to gather reliable data, there has to be many PDA’s sending data about customers to our system. Therefore, we need to find the cheapest PDA which satisfies our needs

The market has been searched for the best offer over the HP IPAQ 6915 PDA. 

b. PC configuration cost analysis: 

In order solve server side problems, we need PC’s which will work as a dedicated server for both customer and promotion database. All of these machines will be Unix installed machines and they have to have strong configurations in order to handle huge amount of client requests. We need to make a detailed analysin of the market for getting the strongest PC with cheapest price. 


 c. Wireless Access point cost analysis: 

We made the research and we will use Linksys access points developed by Cisco. 
 

5.7. Technical Experience Gathering and Testing 

a. Learning to set up a dedicated server: 

Our product requires that a dedicated server be set up to hold two databases: the user profile database, which will hold all information about the users, and the campaign database, which will contain the campaign/discount/offer information that the shopping mall administration wishes the products to display while they are being used by the customers. 

We will study this topic in detail, beginning from January, and create a dummy server for testing our prototype.

 

b. Learning to load a new firmware on a wireless access point: 

Our positioning system relies heavily on the wireless access points. We have to download new firmware on the access points so that we can run the positioning algorithm and manage the connection between the access points and the PDAs. 

We will also study this topic in detail, starting from January, and make some simple tests (if we can acquire the wireless access points) to locate desired devices within an acceptable range. 

c. Learn how to install Linux on a PDA: 

Our software will be compiled and run in a Linux environment. The PDA model that we have chosen allows Linux to be downloaded on it and be used as the main framework. We will get some help from the CS department in programming the PDA in Linux. 

5.8. Financial Statements and Projections 

a. Break-even analysis: 

Break-even analysis is the query for the point of balance (BEQ, break-even quantity) where the number of products sold compensates for all the variable and fixed costs (there is no profit). Fixed costs are expenditures like the rental costs of the facility whereas the variable costs are the expenditures such as the labor cost or the cost of the electrical energy used in producing one unit of the product. The contribution magrin is calculated by subtracting the variable costs from the selling price for a single unit. Then, the total fixed cost (which are independent of the amount of production) is divided by the contribution magrin to determine how many items need to be sold to reach the 0 point (i.e. point where there is 0 profit and 0 deficit). 

We should note that there should always be a margin of safety in the calculation of the break-even point, since unexpected situations may arise.  

b. Income statement: 

The income statements is basically a statement showing whether the company made or lost Money during the period of time which is being reported. It  shows how the revenue and the expenses cancel each other, and the net income. 

c. Balance sheet: 

Balance sheet is a document that shows the overall condition (financial position) of the company. It includes assets, liabilities and ownership equity. The overall result gives an idea of the company’s reliability and financial strength. 

d. Cash flow statement: 

The cash flow statement shows how the change in the other financial statements such as the balance sheet affect cash. It is useful in determining whether the company is able to pay its bills, for a short-term period. 

 

5.9. Production Related Jobs 

a. Researching alternative production systems: 

In parallel with the other production tasks, alternative production systems should be researched to determine which is the most suitable for our business. Here, similar businesses can be examined. 

b. Time study of the production: 

The time it will take for the production of a single unit completely should be estimated. The deadlines and the constraints on the production times should also be noted. 

c. Quality analysis: 

Quality analysis should be made to ensure that the product satisfies certain standards in terms of quality and meets the expectations.

d. AutoCAD drawings of the product: 

These technical drawings will help visualize the component and be useful in working on its physical layout and dimensions.

  
5.10. Software Requirements Analysis 

a. Meetings with potential customers: 

Meeting with the potential customers have helped us to identify the actual needs and the fields that we should focus more upon, in terms of software development. We have found out, for example, that a complex software structure need not e set up but a rather simpler version (one which the shopping mall can easily maintain and fix in the acute sense if something goes wrong in the small scope) is preferrable. 

b. Writing down requirements: 

After meeting with potential customers, the requirements for software have been determined and listed. 

 

5.11. Software Conceptual Design 

The software conceptual design is the first step in producing the code for the Small Shopping Assistant (the following steps are: interface design, frontend development, backend development and testing). It includes:

· creation of class diagrams

· network infrastructure design

· monitor user interface design

· overall system design

 

The user interfaces have mostly be designed (with simple graphics editing programs) but the rest of the designs are expected to be completed around March. 

 

5.12. Implementation 

This stage includes the overall (software+hardware) implementation, system inspection and basic testing. Our software, downloaded on the PDA hardware will be tested with a sample database and the runtime activity will be inspected. Simple tests to check the behaviour of the system components (wireless network and positioning, PDA software, database access, etc.) will be designed and worst-case scenarios in the real-time application will be predicted. Measures will be taken accordingly. 


 
 

5.13. Testing 

a. Hardware testing: 

Hardware testing will consist of testing the wireless access points’ signal emission and the PDA’a ağabeylity to locate itself using the access points. 

Also, the PDA’a correct access to the databases and the writing of correct data will be tested. 

Some additional features such as the battery life under maximum rate of work can also be recorded. 

b. Software testing: 

Software testing will consist of running the code repeatedly under specially designed hardware conditions. The runtime errors will be spotted and corrected. If required, a change in the hardware can also be though of (if there seems to be any incompatibility issues). 
 

5.14. Web Page Design 

The creation of the webpage includes the following subtasks: preparation of the content, design of the pages and the coding of the pages. This stage has been achieved in the minimal sense but a more in-depth study will be made on developing the web page in accordance with the visual requirements for commercial purposes, and the website will be updated frequently. 

 

5.15. Market and Marketing Plan 

a. Market analysis: 

At the beginning of the semester, a market analysis has been prepared to see if it was right for our company to claim a share in this market (whether it would be wise to work in this specific field with this target customer profile). We have seen that the market we are intending to join is:

· large enough to provide customers to us

· is not dominated by monopolies

· has a homogenous structure mostly

· is in need of such technological products

 
b. Competitive analysis: 

For preparing the Literature Survey Report, we made an extensive research to know more about our competitors. We have found out that there are certain very strong companies that work with shopping malls and sell shopping assistant-like devices but none have the exact technical functions and features as our product. We are targeting a slightly different cause, so it can be said that we are currently in the safe zone in terms of competition.  
 

5.16. Software Research
5.16.1. Platform Research 

a. Comparison of Unix and Windows platforms regarding the project: 

In this stage we have analysed the features of the two platforms to determine which of them is more suitable for our project. As a result, we have seen that the Unix platform should be preferred in terms of runtime efficiency, security and easy-update. Also Unix platform is open source and it will help our programmmers to develop specific software easliy. 

5.16.2. Programming Language Selection 

a. Comparison of programming languages reagarding the project: 

Our project is will work on a PDA so therefore choosing a platform independent language implementation is crucial. We have decided to develop our project in Java. Java can work on various platforms without many modifications needed. Also all of our company members have enough skills to develop java programs. 

5.17. Delivering the Deliverables (Reports) to Stakeholders 

This stage consists of the submission of 8 documents. Namely: Literature Survey Report (completed), Product Definition Report (completed), Preliminary Design Document (completed), Product and Subassembly Specification Document (completed), Expenditure Plan (completed), Development Plan (completed), Business Plan (completed) and the Final Report (completed).

6. Professional and Ethical Issues Report

1. Intellectual Property Infringement Policy

a. SW:
The policy decisions we have taken to ensure that all of the SW is of original code written by our employees and the algorithms that are developed do not infringe copyright are as follows

· Limited access to the internet in the R&D Department: This will both serve as a tool for controlling the amount of authentic work that is undertaken in the company, and decrease the amount of time spent on the unnecessary features of the internet (and therefore increase the efficiency of the workers).

· Mandatory and periodic Ethical Issues Seminar for all personel (must after the employee first starts his job and optional after the first time): There will be regular seminars about the key points in producing an authentic software design. Legal responsibilities and what-not-to-do’s will be explained.

· Strong measures against employees who have been involved in copyright infringement: These measures go up to firing and will be manifested in the contract of all employees. Each employee will have signed the contract stating that he will not undergo actions that infringe any copyrigts, before he stars working in the company.

( Additionally, in our company, licensed software use will be supported by all means. Except the demo versions of certain software, internet downloads and crack operations will not be allowed.

b. HW:
The policy decisions we have taken to ensure that all of the HW is designed by the company workers and does not infringe patent rights of others are as follows

· A manifestation of the design stages, design details, allocated sources, people involved, development timing and the references for each HW component design will be required by the administration, from the developer, in written format. This will be signed by the developer and be inspected by the management.

· Mandatory and periodic Ethical Issues Seminar: The regular seminars will outline the key points in producing an authentic hardware design. Legal responsibilities and what-not-to-do’s will be explained.

· Strong measures against employees who have been involved in copyright infringement (up to firing).

c. Policy decisions to ensure that NDA’s (Non Disclosure Agreement) signed by us are respected at our company:

For the protection of our own rights:

· Customer access to full codework will be denied: customers will not be able to see the operational details of the product that they are using. The software will not be open-code. Technical service by The Cube will be required at times of device breakdown.

· No employee will be fully responsible for the whole of a design. The design stages will be distributed among employees in such a way that no person will know all details about a product.

2. Dedication to Professional Development of Employees and Apprentices 

After a certain growth size, our company will begin to organize seminars and workshops for all personel. These will be in the below areas.

· Company Structure and Operation: This seminar will give information to the employees about the way our company is run and will help them integrate more with the working environment. Each and every personnel will know about the fundamental organizational concepts of The Cube..

· Cooperation and Teamwork: This workshop will create an athmosphere of collective 

· Effective Time Management: This is a personal development seminar which will aim to develop each worker’s own ability to effectively allocate his time to his duties and responsibilities.

· Technical Seminars: These will be related to the field of study of the HW and SW engineers and mostly aim to equip them with the necessary tools for increased creativity, productiveness and efficiency.

7. The Developmental Stage of the Project

When we first think about the product it is really difficult from the final one. Our first idea about product is that will aid the customers in a shopping mall. They will be able to take this device, by lending an identity card, from the information desk. The device will be used to display product information, and make a list of the products to be bought so that the customers will not have to wait in line at the checkouts. They will have their credit card information embedded in their user profiles and the total price of the items that they buy will be automatically withdrawn from their credit card at the end of the commerce, when they return the device. However after the interview with Kortan Kızılay, the store manager of Bilkent Real. He claims that the row in shopping mall is not a big problem for us. The shopping mall may not prefer such a product. However if you invent a product which will keep the trajectory of customers in mall. Every shopping mall want to buy such a product. So we remove barcode reader from our system and add instead of that a trajectory tracing system.

Real time location finding system is really new system for closed areas. So we firstly start the project with determining which system we will use. Our PDA has wireless and bluetooth cellular technologies which we can use to determine position of customer. After our researches we decide that wireless technology is the most suitable technologies for our system. In addition, we use triangular method to determine position of PDA and also customer. After that we determine which language we will use for code of system. Because each member of our team is familiar with java, we prefer write the code with JAVA. After that we start the coding. 

Firstly, we prepare a java simulation to tell the customers what our product will basically do. We prepare database management software which we will use mySQL. We finish trajectory interface of our system. 

8. Problems Encountered and Solutions Proposed

Problem 1. Inadequacy of the current technology for global positioning and tracking of devices: as our product is a device targeting in-door applications,  many such technologies (eg. GPS) are unavailable. Also, because the malls are not “flat” (i.e. they have multiple floors), it is harder to detect the devices used by customers.

We require a 1-1.5 m sensibility, so placing RFID tags and readers is also below our expectrations (as well as being an expensive and inefficient network model for this kind of a mall application).

Solution Proposed: We will be using three wireless access points to locate the PDA devices in the shopping mall. Technical details are provided in our subassembly specification.

Problem 2. The complicated design of the PDA that we are going to use in the Smart Shopping Assistant: Unfortunately, the HP IPAQ 6915 does not have a very user-friendly design. It has a lot of buttons and a realtively small screen when compared to some other models.

For our application, we require a very simple and basic design which can be understood by all people in the age group (12-80).

However, for the software purposes (ability to operate on Linux and some other features) we had to choose this specific model.

Solution Proposed: We are stil in search for a model that fits both our needs.

9. Conclusion

· The retail sector will be growing in the upcoming years, although the number of shopping malls in the main cities of Turkey is sufficient for 1-2 more years. 
· The sector is ready to implement the new devices, changes and innovations that would lead the customer to purchasing. 
· A smart shopping assistant with a simple design and basic knowledge for usage can be placed in the market in one-year period and would be remaining in the market for more than 2-3 years, with the supporting technological improvements and supplies.  
· There is an active market environment in the shopping mall sector. The investors for our Smart Shopping Assistant are welcomed.

· The Smart Shopping Assistant is designed to work under various shopping spree with variety of products and shops with different shopping scenarios

· Cube Company offers a Smart Shopping Assistant that is marketable to a wide range of customer groups.
10. Appendix

10.1. Smart Asistant View Page
/*
* GE401View.java
*/ 

package ge401; 

import org.jdesktop.application.Action;
import org.jdesktop.application.ResourceMap;
import org.jdesktop.application.SingleFrameApplication;
import org.jdesktop.application.FrameView;
import org.jdesktop.application.TaskMonitor;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import javax.swing.Timer;
import javax.swing.Icon;
import javax.swing.JDialog;
import javax.swing.JFrame; 

/**
* The application's main frame.
*/
public class GE401View extends FrameView { 

    public GE401View(SingleFrameApplication app) {
        super(app); 

        initComponents(); 

        // status bar initialization - message timeout, idle icon and busy animation, etc
        ResourceMap resourceMap = getResourceMap();
        int messageTimeout = resourceMap.getInteger("StatusBar.messageTimeout");
        messageTimer = new Timer(messageTimeout, new ActionListener() {
            public void actionPerformed(ActionEvent e) {
                statusMessageLabel.setText("");
            }
        });
        messageTimer.setRepeats(false);
        int busyAnimationRate = resourceMap.getInteger("StatusBar.busyAnimationRate");
        for (int i = 0; i < busyIcons.length; i++) {
            busyIcons[i] = resourceMap.getIcon("StatusBar.busyIcons[" + i + "]");
        }
        busyIconTimer = new Timer(busyAnimationRate, new ActionListener() {
            public void actionPerformed(ActionEvent e) {
                busyIconIndex = (busyIconIndex + 1) % busyIcons.length;
                statusAnimationLabel.setIcon(busyIcons[busyIconIndex]);
            }
        });
        idleIcon = resourceMap.getIcon("StatusBar.idleIcon");
        statusAnimationLabel.setIcon(idleIcon);
        progressBar.setVisible(false); 

        // connecting action tasks to status bar via TaskMonitor
        TaskMonitor taskMonitor = new TaskMonitor(getApplication().getContext());
        taskMonitor.addPropertyChangeListener(new java.beans.PropertyChangeListener() {
            public void propertyChange(java.beans.PropertyChangeEvent evt) {
                String propertyName = evt.getPropertyName();
                if ("started".equals(propertyName)) {
                    if (!busyIconTimer.isRunning()) {
                        statusAnimationLabel.setIcon(busyIcons[0]);
                        busyIconIndex = 0;
                        busyIconTimer.start();
                    }
                    progressBar.setVisible(true);
                    progressBar.setIndeterminate(true);
                } else if ("done".equals(propertyName)) {
                    busyIconTimer.stop();
                    statusAnimationLabel.setIcon(idleIcon);
                    progressBar.setVisible(false);
                    progressBar.setValue(0);
                } else if ("message".equals(propertyName)) {
                    String text = (String)(evt.getNewValue());
                    statusMessageLabel.setText((text == null) ? "" : text);
                    messageTimer.restart();
                } else if ("progress".equals(propertyName)) {
                    int value = (Integer)(evt.getNewValue());
                    progressBar.setVisible(true);
                    progressBar.setIndeterminate(false);
                    progressBar.setValue(value);
                }
            }
        });
    } 

    @Action
    public void showAboutBox() {
        if (aboutBox == null) {
            JFrame mainFrame = GE401App.getApplication().getMainFrame();
            aboutBox = new GE401AboutBox(mainFrame);
            aboutBox.setLocationRelativeTo(mainFrame);
        }
        GE401App.getApplication().show(aboutBox);
    } 

    /** This method is called from within the constructor to
     * initialize the form.
    * WARNING: Do NOT modify this code. The content of this method is
     * always regenerated by the Form Editor.
     */
    @SuppressWarnings("unchecked")
    // <editor-fold defaultstate="collapsed" desc="Generated Code">                          
    private void initComponents() { 

        mainPanel = new javax.swing.JPanel();
        jInternalFrame2 = new javax.swing.JInternalFrame();
        jInternalFrame1 = new javax.swing.JInternalFrame();
        jInternalFrame4 = new javax.swing.JInternalFrame();
        jInternalFrame5 = new javax.swing.JInternalFrame();
        jButton2 = new javax.swing.JButton();
        jButton3 = new javax.swing.JButton();
        jButton4 = new javax.swing.JButton();
        jButton5 = new javax.swing.JButton();
        logout = new javax.swing.JButton();
        jInternalFrame3 = new javax.swing.JInternalFrame();
        login = new javax.swing.JButton();
        jLabel1 = new javax.swing.JLabel();
        jLabel2 = new javax.swing.JLabel();
        jLabel3 = new javax.swing.JLabel();
        password = new javax.swing.JPasswordField();
        userName = new javax.swing.JFormattedTextField();
        menuBar = new javax.swing.JMenuBar();
        javax.swing.JMenu fileMenu = new javax.swing.JMenu();
        javax.swing.JMenuItem exitMenuItem = new javax.swing.JMenuItem();
        javax.swing.JMenu helpMenu = new javax.swing.JMenu();
        javax.swing.JMenuItem aboutMenuItem = new javax.swing.JMenuItem();
        statusPanel = new javax.swing.JPanel();
        javax.swing.JSeparator statusPanelSeparator = new javax.swing.JSeparator();
        statusMessageLabel = new javax.swing.JLabel();
        statusAnimationLabel = new javax.swing.JLabel();
        progressBar = new javax.swing.JProgressBar(); 

        mainPanel.setName("mainPanel"); // NOI18N 

        jInternalFrame2.setBorder(null);
        jInternalFrame2.setName("jInternalFrame2"); // NOI18N
        jInternalFrame2.setVisible(true); 

        org.jdesktop.application.ResourceMap resourceMap = org.jdesktop.application.Application.getInstance(ge401.GE401App.class).getContext().getResourceMap(GE401View.class);
        jInternalFrame1.setBackground(resourceMap.getColor("jInternalFrame1.background")); // NOI18N
        jInternalFrame1.setBorder(null);
        jInternalFrame1.setName("jInternalFrame1"); // NOI18N
        jInternalFrame1.setVisible(false); 

        jInternalFrame4.setTitle(resourceMap.getString("jInternalFrame4.title")); // NOI18N
        jInternalFrame4.setName("jInternalFrame4"); // NOI18N
        jInternalFrame4.setVisible(true); 

        javax.swing.GroupLayout jInternalFrame4Layout = new javax.swing.GroupLayout(jInternalFrame4.getContentPane());
        jInternalFrame4.getContentPane().setLayout(jInternalFrame4Layout);
        jInternalFrame4Layout.setHorizontalGroup(
            jInternalFrame4Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
            .addGap(0, 515, Short.MAX_VALUE)
        );
        jInternalFrame4Layout.setVerticalGroup(
            jInternalFrame4Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
            .addGap(0, 996, Short.MAX_VALUE)
        ); 

        jInternalFrame5.setBackground(resourceMap.getColor("jInternalFrame5.background")); // NOI18N
        jInternalFrame5.setBorder(null);
        jInternalFrame5.setTitle(resourceMap.getString("jInternalFrame5.title")); // NOI18N
        jInternalFrame5.setName("jInternalFrame5"); // NOI18N
        jInternalFrame5.setVisible(true); 

        jButton2.setText(resourceMap.getString("jButton2.text")); // NOI18N
        jButton2.setName("jButton2"); // NOI18N 

        jButton3.setText(resourceMap.getString("jButton3.text")); // NOI18N
        jButton3.setName("jButton3"); // NOI18N 

        jButton4.setText(resourceMap.getString("jButton4.text")); // NOI18N
        jButton4.setName("jButton4"); // NOI18N 

        jButton5.setText(resourceMap.getString("jButton5.text")); // NOI18N
        jButton5.setName("jButton5"); // NOI18N 

        logout.setText(resourceMap.getString("logout.text")); // NOI18N
        logout.setName("logout"); // NOI18N
        logout.addMouseListener(new java.awt.event.MouseAdapter() {
            public void mouseClicked(java.awt.event.MouseEvent evt) {
                logoutMouseClicked(evt);
            }
        }); 

        javax.swing.GroupLayout jInternalFrame5Layout = new javax.swing.GroupLayout(jInternalFrame5.getContentPane());
        jInternalFrame5.getContentPane().setLayout(jInternalFrame5Layout);
        jInternalFrame5Layout.setHorizontalGroup(
            jInternalFrame5Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
            .addGroup(javax.swing.GroupLayout.Alignment.TRAILING, jInternalFrame5Layout.createSequentialGroup()
                .addContainerGap(90, Short.MAX_VALUE)
                .addGroup(jInternalFrame5Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
                    .addComponent(logout, javax.swing.GroupLayout.PREFERRED_SIZE, 146, javax.swing.GroupLayout.PREFERRED_SIZE)
                    .addComponent(jButton5, javax.swing.GroupLayout.PREFERRED_SIZE, 146, javax.swing.GroupLayout.PREFERRED_SIZE)
                    .addComponent(jButton4, javax.swing.GroupLayout.PREFERRED_SIZE, 146, javax.swing.GroupLayout.PREFERRED_SIZE)
                    .addComponent(jButton3, javax.swing.GroupLayout.PREFERRED_SIZE, 146, javax.swing.GroupLayout.PREFERRED_SIZE)
                    .addComponent(jButton2, javax.swing.GroupLayout.PREFERRED_SIZE, 146, javax.swing.GroupLayout.PREFERRED_SIZE))
                .addGap(89, 89, 89))
        );
        jInternalFrame5Layout.setVerticalGroup(
            jInternalFrame5Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
            .addGroup(jInternalFrame5Layout.createSequentialGroup()
                .addGap(111, 111, 111)
                .addComponent(jButton2, javax.swing.GroupLayout.PREFERRED_SIZE, 58, javax.swing.GroupLayout.PREFERRED_SIZE)
                .addGap(26, 26, 26)
                .addComponent(jButton3, javax.swing.GroupLayout.PREFERRED_SIZE, 58, javax.swing.GroupLayout.PREFERRED_SIZE)
                .addGap(18, 18, 18)
                .addComponent(jButton4, javax.swing.GroupLayout.PREFERRED_SIZE, 58, javax.swing.GroupLayout.PREFERRED_SIZE)
                .addGap(26, 26, 26)
               .addComponent(jButton5, javax.swing.GroupLayout.PREFERRED_SIZE, 58, javax.swing.GroupLayout.PREFERRED_SIZE)
                .addGap(26, 26, 26)
                .addComponent(logout, javax.swing.GroupLayout.PREFERRED_SIZE, 58, javax.swing.GroupLayout.PREFERRED_SIZE)
                .addContainerGap(251, Short.MAX_VALUE))
        ); 

        javax.swing.GroupLayout jInternalFrame1Layout = new javax.swing.GroupLayout(jInternalFrame1.getContentPane());
        jInternalFrame1.getContentPane().setLayout(jInternalFrame1Layout);
        jInternalFrame1Layout.setHorizontalGroup(
            jInternalFrame1Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
            .addGroup(jInternalFrame1Layout.createSequentialGroup()
                .addContainerGap()
                .addComponent(jInternalFrame4, javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
                .addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
                .addComponent(jInternalFrame5))
        );
        jInternalFrame1Layout.setVerticalGroup(
            jInternalFrame1Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
            .addGroup(jInternalFrame1Layout.createSequentialGroup()
                .addContainerGap()
                .addGroup(jInternalFrame1Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
                    .addComponent(jInternalFrame5, javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
                    .addComponent(jInternalFrame4, javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE))
                .addContainerGap(javax.swing.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE))
        ); 

        jInternalFrame3.setBackground(resourceMap.getColor("jInternalFrame3.background")); // NOI18N
        jInternalFrame3.setBorder(null);
        jInternalFrame3.setTitle(resourceMap.getString("jInternalFrame3.title")); // NOI18N
        jInternalFrame3.setName("jInternalFrame3"); // NOI18N
        jInternalFrame3.setVisible(true); 

        login.setText(resourceMap.getString("login.text")); // NOI18N
        login.setName("login"); // NOI18N
        login.addMouseListener(new java.awt.event.MouseAdapter() {
            public void mouseClicked(java.awt.event.MouseEvent evt) {
                loginMouseClicked(evt);
            }
        }); 

        jLabel1.setFont(resourceMap.getFont("jLabel1.font")); // NOI18N
        jLabel1.setText(resourceMap.getString("jLabel1.text")); // NOI18N
        jLabel1.setName("jLabel1"); // NOI18N 

        jLabel2.setText(resourceMap.getString("jLabel2.text")); // NOI18N
       jLabel2.setName("jLabel2"); // NOI18N 

        jLabel3.setText(resourceMap.getString("jLabel3.text")); // NOI18N
        jLabel3.setName("jLabel3"); // NOI18N 

        password.setText(resourceMap.getString("password.text")); // NOI18N
        password.setName("password"); // NOI18N 

        userName.setText(resourceMap.getString("userName.text")); // NOI18N
        userName.setName("userName"); // NOI18N 

        javax.swing.GroupLayout jInternalFrame3Layout = new javax.swing.GroupLayout(jInternalFrame3.getContentPane());
        jInternalFrame3.getContentPane().setLayout(jInternalFrame3Layout);
        jInternalFrame3Layout.setHorizontalGroup(
            jInternalFrame3Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
            .addGroup(jInternalFrame3Layout.createSequentialGroup()
                .addGroup(jInternalFrame3Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
                    .addGroup(jInternalFrame3Layout.createSequentialGroup()
                        .addGap(199, 199, 199)
                        .addComponent(login, javax.swing.GroupLayout.PREFERRED_SIZE, 119, javax.swing.GroupLayout.PREFERRED_SIZE))
                    .addGroup(jInternalFrame3Layout.createSequentialGroup()
                        .addGap(112, 112, 112)
                        .addGroup(jInternalFrame3Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
                            .addComponent(jLabel1, javax.swing.GroupLayout.PREFERRED_SIZE, 339, javax.swing.GroupLayout.PREFERRED_SIZE)
                            .addGroup(jInternalFrame3Layout.createSequentialGroup()
                                .addGroup(jInternalFrame3Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
                                    .addComponent(jLabel2, javax.swing.GroupLayout.PREFERRED_SIZE, 76, javax.swing.GroupLayout.PREFERRED_SIZE)
                                    .addComponent(jLabel3, javax.swing.GroupLayout.PREFERRED_SIZE, 76, javax.swing.GroupLayout.PREFERRED_SIZE))
                                .addGap(93, 93, 93)
                                .addGroup(jInternalFrame3Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING, false)
                                    .addComponent(userName)
                                    .addComponent(password))))))
                .addContainerGap(397, Short.MAX_VALUE))
        );
        jInternalFrame3Layout.setVerticalGroup(
            jInternalFrame3Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
            .addGroup(javax.swing.GroupLayout.Alignment.TRAILING, jInternalFrame3Layout.createSequentialGroup()
                .addGap(52, 52, 52)
                .addComponent(jLabel1, javax.swing.GroupLayout.PREFERRED_SIZE, 101, javax.swing.GroupLayout.PREFERRED_SIZE)
                .addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
                .addGroup(jInternalFrame3Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
                   .addComponent(jLabel3, javax.swing.GroupLayout.PREFERRED_SIZE, 29, javax.swing.GroupLayout.PREFERRED_SIZE)
                    .addComponent(userName, javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE))
                .addGap(21, 21, 21)
                .addGroup(jInternalFrame3Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
                    .addComponent(jLabel2, javax.swing.GroupLayout.PREFERRED_SIZE, 29, javax.swing.GroupLayout.PREFERRED_SIZE)
                    .addComponent(password, javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE))
                .addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED, 269, Short.MAX_VALUE)
                .addComponent(login, javax.swing.GroupLayout.PREFERRED_SIZE, 36, javax.swing.GroupLayout.PREFERRED_SIZE)
                .addGap(163, 163, 163))
        ); 

        javax.swing.GroupLayout jInternalFrame2Layout = new javax.swing.GroupLayout(jInternalFrame2.getContentPane());
        jInternalFrame2.getContentPane().setLayout(jInternalFrame2Layout);
        jInternalFrame2Layout.setHorizontalGroup(
            jInternalFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
            .addGroup(jInternalFrame2Layout.createSequentialGroup()
                .addContainerGap()
                .addGroup(jInternalFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
                    .addComponent(jInternalFrame3)
                    .addComponent(jInternalFrame1, javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE))
                .addContainerGap())
        );
        jInternalFrame2Layout.setVerticalGroup(
            jInternalFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
            .addGroup(jInternalFrame2Layout.createSequentialGroup()
                .addContainerGap()
                .addGroup(jInternalFrame2Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
                    .addComponent(jInternalFrame3, javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
                    .addComponent(jInternalFrame1, javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE))
                .addContainerGap(47, Short.MAX_VALUE))
        ); 

        javax.swing.GroupLayout mainPanelLayout = new javax.swing.GroupLayout(mainPanel);
        mainPanel.setLayout(mainPanelLayout);
        mainPanelLayout.setHorizontalGroup(
            mainPanelLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
            .addGroup(javax.swing.GroupLayout.Alignment.TRAILING, mainPanelLayout.createSequentialGroup()
                .addContainerGap(javax.swing.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE)
                .addComponent(jInternalFrame2, javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
                .addGap(24, 24, 24))
        );
        mainPanelLayout.setVerticalGroup(
            mainPanelLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
            .addGroup(javax.swing.GroupLayout.Alignment.TRAILING, mainPanelLayout.createSequentialGroup()
                .addContainerGap(javax.swing.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE)
                .addComponent(jInternalFrame2, javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
                .addGap(49, 49, 49))
        ); 

        menuBar.setName("menuBar"); // NOI18N 

        fileMenu.setText(resourceMap.getString("fileMenu.text")); // NOI18N
        fileMenu.setName("fileMenu"); // NOI18N 

        javax.swing.ActionMap actionMap = org.jdesktop.application.Application.getInstance(ge401.GE401App.class).getContext().getActionMap(GE401View.class, this);
        exitMenuItem.setAction(actionMap.get("quit")); // NOI18N
        exitMenuItem.setName("exitMenuItem"); // NOI18N
        fileMenu.add(exitMenuItem); 

        menuBar.add(fileMenu); 

        helpMenu.setText(resourceMap.getString("helpMenu.text")); // NOI18N
        helpMenu.setName("helpMenu"); // NOI18N 

        aboutMenuItem.setAction(actionMap.get("showAboutBox")); // NOI18N
        aboutMenuItem.setName("aboutMenuItem"); // NOI18N
        helpMenu.add(aboutMenuItem); 

        menuBar.add(helpMenu); 

        statusPanel.setName("statusPanel"); // NOI18N 

        statusPanelSeparator.setName("statusPanelSeparator"); // NOI18N 

        statusMessageLabel.setName("statusMessageLabel"); // NOI18N 

        statusAnimationLabel.setHorizontalAlignment(javax.swing.SwingConstants.LEFT);
        statusAnimationLabel.setName("statusAnimationLabel"); // NOI18N 

        progressBar.setName("progressBar"); // NOI18N 

        javax.swing.GroupLayout statusPanelLayout = new javax.swing.GroupLayout(statusPanel);
        statusPanel.setLayout(statusPanelLayout);
        statusPanelLayout.setHorizontalGroup(
            statusPanelLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
            .addComponent(statusPanelSeparator, javax.swing.GroupLayout.DEFAULT_SIZE, 902, Short.MAX_VALUE)
            .addGroup(statusPanelLayout.createSequentialGroup()
                .addContainerGap()
                .addComponent(statusMessageLabel)
                .addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED, 732, Short.MAX_VALUE)
                .addComponent(progressBar, javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)
                .addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
                .addComponent(statusAnimationLabel)
                .addContainerGap())
        );
        statusPanelLayout.setVerticalGroup(
            statusPanelLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
            .addGroup(statusPanelLayout.createSequentialGroup()
                .addComponent(statusPanelSeparator, javax.swing.GroupLayout.PREFERRED_SIZE, 2, javax.swing.GroupLayout.PREFERRED_SIZE)
                .addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED, javax.swing.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE)
                .addGroup(statusPanelLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE)
                    .addComponent(statusMessageLabel)
                    .addComponent(statusAnimationLabel)
                    .addComponent(progressBar, javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE))
                .addGap(3, 3, 3))
        ); 

        setComponent(mainPanel);
        setMenuBar(menuBar);
        setStatusBar(statusPanel);
    }// </editor-fold>                         

    private void loginMouseClicked(java.awt.event.MouseEvent evt) {                                   
jInternalFrame3.setVisible(false);
jInternalFrame1.setVisible(true);
jInternalFrame4.setVisible(true);
jInternalFrame5.setVisible(true);
// TODO add your handling code here:
    }                                   

    private void logoutMouseClicked(java.awt.event.MouseEvent evt) {                                    
        jInternalFrame4.setVisible(false);
        jInternalFrame5.setVisible(false);
        jInternalFrame1.setVisible(false);
        jInternalFrame3.setVisible(true);
        // TODO add your handling code here:
    }                                    

    // Variables declaration - do not modify                     
    private javax.swing.JButton jButton2;
    private javax.swing.JButton jButton3;
   private javax.swing.JButton jButton4;
    private javax.swing.JButton jButton5;
    private javax.swing.JInternalFrame jInternalFrame1;
    private javax.swing.JInternalFrame jInternalFrame2;
    private javax.swing.JInternalFrame jInternalFrame3;
    private javax.swing.JInternalFrame jInternalFrame4;
    private javax.swing.JInternalFrame jInternalFrame5;
    private javax.swing.JLabel jLabel1;
    private javax.swing.JLabel jLabel2;
    private javax.swing.JLabel jLabel3;
    private javax.swing.JButton login;
    private javax.swing.JButton logout;
    private javax.swing.JPanel mainPanel;
    private javax.swing.JMenuBar menuBar;
    private javax.swing.JPasswordField password;
    private javax.swing.JProgressBar progressBar;
    private javax.swing.JLabel statusAnimationLabel;
    private javax.swing.JLabel statusMessageLabel;
    private javax.swing.JPanel statusPanel;
    private javax.swing.JFormattedTextField userName;
    // End of variables declaration                    

    private final Timer messageTimer;
    private final Timer busyIconTimer;
    private final Icon idleIcon;
    private final Icon[] busyIcons = new Icon[15];
    private int busyIconIndex = 0; 

    private JDialog aboutBox;
}
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