GE401 – Team Cube

Development Plan


Bilkent University 

Engineering Faculty

GE401 Innovative Product Design and Development I

Fall 2009

Development Plan
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:

15.12.09

Index
1. Introduction……………………………………………………………………………..2
2. Tasks in the Development Plan…………………………………………………………3
2.1. Institutional Works……………………………………………………………3
2.2. Production…………………………………………………………….............4
2.3. Research on Possible Technologies………………………………………......6
2.4. Material and Instrumentation Acquisiton……………………………….........7
2.5. Financial Management and Business Plan……………………………...........8
2.6. Cost Analysis…………………………………………………………............9
2.7. Technical Experience Gathering and Testing………………………….........10
2.8. Financial Statements and Projections………………………….....................10
2.9. ProductionRelated Jobs……………………………………………………...11
2.10. Software Requirements Analysis…………………………..........................12
2.11. Software Conceptual Design………………………….................................12
2.12. Implementation……………………………………………………............ 12
2.13. Testing……………………………………………………...........................13
2.14. Web Page Design……………………………………………………..........13
2.15. Market and Marketing Plan…………………………...................................13
2.16. Software Research…………………………………………………….........14
2.16.1. Platform Research…………………………..................................14


2.16.2. Programming Language Selection………………………….........14

2.17. Delivering the Deliverables (Reports) to Stakeholders…………………....14
3. Conclusion…………………………………………………………………………….14
Appendix…………………………………………………………………………………15
1. Introduction
In our development plan, there are 18 main tasks shared by the group members according to their knowledge and skills. These tasks cover all the main parts of the work that we should do for the successful completion of the project.
Including the subtasks, a total of 58 items. Subtasks are indented, precedence relationships and durations are stated in the predecesssors and duration columns of the Gannt Chart, respectively.
Company members are defined as resources and tasks are allocated in the resource name column of the related task. Non-working hours are also added to the calendar (holidays and final exam period).

The Gannt Chart, which illustrates the allocation of the jobs in the calendar can be found in the appendix. 

One of the major factors we have taken into consideration during the allocaiton of tasks was to divide the workload in a balanced manner. Another was to 
2. Tasks in the 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.

2.1. 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.

2.2. 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.
2.3. 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.

2.4. 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.

2.5. 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.

2.6. 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.

2.7. 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.

2.8. 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.

2.9. 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. Başka?

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.
2.10. 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.

2.11. 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.

2.12. 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.

2.13. 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).
2.14. 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.
2.15. 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. 

2.16. Software Research

2.16.1. 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.
2.16.2. 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.

2.17. 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 and the Final Report. 
3. Conclusion
By the use of MS Project, we have determined the critical tasks required for the successful completion of the Smart Shopping Assistant. This has helped us acquire a general understanding of the work that we are supposed to do. The tentative finish date for the project (overall) is 19th April. This means that there is a buffer time of around one month for unexpected or unplanned situations, but this cannot be exceeded. We see that as a team, we need to fasten up a little bit to comply with the requirements. 
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Figure 1:General View of Dependancies of our Work Packages
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Figure 2: Subtasks of  Work Packages 1,2,3
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Figure 3: Subtasks of work packages 4,5
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Figure 5: Subtaskas of Work Packages 6,7
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Figure 5:Subtasks of Workpackages 8,9,10
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Figure 6:Subtasks of Workpackages 11,12,13
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Figure 7:Subtasks of Workpackages 13,14,15
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