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Business Case:  Project Scope
Below is a brief description of the objectives of the systems development project that will digitize GE’s current ordering system for the MicroGen.

Specific Project Objectives:  Develop a digital version of an existing manual Ordering System, thus reducing the amount of shipment returns and order cycle time.

Major Components:	
Distributor Component
	-  Add, edit, and delete distributors
-  Define preference for fuel source, voltage, power rating, carrier, delivery method, currency, and shipping/billing address

Order Component
Add, update, and cancel an order

Order Status Report
-  Distributor can search for orders by PO number, Order Date, Order Number, and Product ID

Data Validation
-  Ensure there are no blank values or fields, text entered is of the right data type (no text in a numeric field, etc.)

Check-out Component
Populate a list filled with distributor addresses from database
Calculate shipping charge
Pre-populate fields with distributor preferences from distributor table



Business Case:  Project Definition Form
Company: TCWD Consulting				Project Manager: Chelsea Lawrence
Division: Blacksburg 		Originator: Alan Abrahams (BIT Department)			
Date: February 2011 		Sponsor: GE Team		
Project Title: Digitizing an Existing Ordering System for the GE MicroGen
Project Goal: Digitize the manual Ordering System, thereby reducing their shipment returns and order cycle time.
Priority:  Quality:1     Schedule: 2     Cost:3
Terms of reference:
Distributor needs to be able to lookup an order by different criteria (PO Number, Order Date, Order Number, Product ID)
Generate management reports that track sales, shipments, returns, and percent of order placed by distributor	
Incorporate data validation that reduces entry errors and checks for blank values while maintaining robust data 						
Project team is to consist of Damir Uzunic, William Hayashi, Trey Hayden, and Chelsea Lawrence, who will develop the system in its entirety, under the guidance of the project manager, Chelsea Lawrence
The project must be completed May 2, 2011					
The check-out system should calculate shipping charge, pre-populate the carrier and delivery method fields, and allow user to select address from a drop-down list	
The warehouse system should update the order status information throughout the day
Business Deadline: May 2, 2011						
Budget: To be discussed	
Deliverables:
Software
Completed software will be uploaded to the web to be accessed by authorized users
Valid username and password information will be provided to client
Documentation
User Requirements Specifications
System Specifications
User Manual
Instructions
Modules Implemented
Record of procedures performed
Project Management Documentation
System constraints and risks:
Integration between our system and the warehouse system
Custom Systems can be difficult to support						
Assumptions:								
Moral/Ethical issues: 
information used is of a sensitive nature and should be treated in the strictest of confidence	
Legal issues:
Contact Information:
Chelsea Lawrence
Email: chelsea5@vt.edu
Damir Uzunic
Email: duzunic@vt.edu
William Hayashi
Email: whayashi@vt.edu
Trey Hayden
Email: treyno6@vt.edu 
							



Business Case:  Requirements Gathering
Functional Requirements

Distributor Information

The system must allow a new distributor to be added.

The system must allow distributor constant information to be updated.

The system must be able to store multiple addresses for a distributor.

A distributor must be able to define their preference for fuel source, voltage, power rating, carrier, delivery method, currency, and shipping & billing addresses.

The system must pre-populate the above preferences or filter other screens. 

The system must allow the user to select any, all, or none of the previously listed preferences (fuel source, voltage, power rating, etc.)

Orders
Adding an Order
A clerk or distributor must be able to add an order.

The system must display only products that meet the distributors preferences.

The system must filter the product list by fuel source, voltage, and frequency. 

A clerk must be able to place an order on behalf of the distributor; the system must provide a distributor list from which the distributor can be selected.

Updating and Editing an Order
A distributor must only be able to update (edit) an order that is not currently in production.

Cancelling an Order 
A distributor must only be able to cancel an order if the order has not been shipped yet.

The system must indicate a late fee of $50 if a distributor cancels an order while it is in production.  

The system must update the status code of the order to reflect a late fee.

Reports
A distributor must be able to lookup an order by PO number, order date, order number, and product ID.

The system must allow distributors to sort the PO number, order date, order number, and product ID columns.  

Data Validation
The system must not allow blank values for mandatory fields.  

The system must not allow text to be entered into numerical fields, and vice versa.

Check-out
The system must provide a drop-down list with addresses.

The system must populate the carrier and delivery method fields with distributor preferences.  


Nonfunctional Requirements

Compliance – The system must follow the appropriate and relevant standards as set forth by the International Organization for Standardization.  In addition, the system must accurately keep records of all transactions in order to comply with accounting laws.  

Efficient – The system must efficiently allow distributors and clerks to carry out their duties and place orders, etc.

Security – The system must securely perform transactions while keeping confidential information, such as payment information, secure. 

Maintainability – The system must be maintainable.  Qualified professionals must have the ability perform updates, fix security gaps in the system, perform tests, etc. 

Reliability – The system must be reliable and available twenty-four hours a day, seven days per week.  The system must perform the basic functions accurately and efficiently.  

Usability and User Experience – The system must have a professional, easy to use interface.  The system will utilize simple, professional colors (either blue and white, or black and white, as used on the ge.com and geappliances.com websites), with colored accents to assist users in locating links and important information.  The system will be organized in a way that allows clerks and distributors to locate content quickly and easily.


Business Case:  Comparison to Competing Systems
	
	Drupal Implementation

	CoreSense
(www.coresense.com)
	AdvancePro (www.advanceware.net)

	Basic Features:	
	
	
	

	Add New Distributor
	✓
	✓
	✓

	Edit and Update Distributor Information
	✓
	✓
	✓

	Pre-population of preferences and options
	✓
	✓
	✓

	Clerk or distributor can add an order
	✓
	✓
	✓

	Update and Edit an Order
	✓
	✓
	✓

	Cancel an Order
	✓
	✓
	✓

	Order billing
	✓
	✓
	✓

	Reports:
	
	
	

	Order Tracking
	✓
	✓
	✓

	Invoice generator
	✓
	✓
	✓

	Auto emailing order status
	✓
	✓
	✓

	Data validation: 
	✓
	
	

	Prohibit blank values for mandatory fields
	✓
	✓
	✓

	Prohibit text in numerical fields, and vice versa
	✓
	✓
	✓

	Predefined inventory
	✓
	✓
	✓

	Checkout:
	✓
	
	

	Drop-down list with addresses
	✓
	✓
	✓

	Pre-population of carrier and delivery method fields with distributor preferences
	✓
	✓
	✓

	Returns Management
	
	
	

	Issues/Track RMA
	✓(significant configuration)
	✓
	

	Warehouse Management
	
	
	

	Track multiple warehouses with unique topographies
	✓(significant configuration)
	✓
	✓

	Inventory Tracking
	✓
	✓
	✓

	
	
	
	




Core Sense Order Management System




Pricing available upon request from CoreSense.




AdvancePro Order Management System




	
	1 User
	5 User
	10 User
	Additional user
	15+ Users
	Additional modules

	AdvancePro
	$699
	$2199
	$4999
	$500 ea.
	Contact Advanceware
	$500 ea

	AdvancePro +
	$1799
	$3299
	$6999
	$500 ea.
	Contact Advanceware
	$500 ea.





Comparison
These three software solutions all offer similar features for advance inventory/order management software systems. They all meet the minimum requirements for this order tracking system. Drupal is the only open-source solution between the three however it requires significant configuration to set up. Both CoreSense and AdvancePro order management systems have initial purchase fee however each of those companies will set up the software and configure it to the needs of their customers. 

Business Case:  Balanced Scorecard, Voice of Customer/CTQ (critical to quality)
	Strategy
	Performance Measures
	Targets
	Initiatives

	Financial
	
Shipment Error Reduction

Minimize return costs
	
Reduce error rate from 2% to 0.5%


Reduce from $500 
	Automating order process eliminating clerk responsibilities

Quicker and more accurate shipment system

	Customer
	Shipment tracking


Minimize time from order to shipment

Shipment Error Reduction
	Provide status updates of shipment

Reduce the 3 week process to 2 weeks

Reduce 2% to 0.5%
	Provide live tracking or email updates on shipments

Process orders immediately through new system

Automate Process


	Internal
	Minimize time from order to shipment

Reduce “our errors”


	Eliminate the week it takes to process the order

Reduce 2% to 0.5% 
	Process orders immediately through new system

System/user does 
clerk’s work eliminating errors

	Learning
	Number of units installed

Minimize time from order to shipment
	Increase the number of units shipped per day

Reduce shipping time 3 week process to 2 weeks

	
Process orders immediately through new system





Business Case:  Gantt Chart




Process Models:  CASE (Computer Aided Software Engineering) Tools
Axure RP Pro:  Tool for prototyping web applications and sites
Website:  http://www.axure.com
Free trial: http://www.axure.com/downloads.aspx

Upper CASE Tool – Supports:
	-  Design Phase
	-  Build Phase (User Interface)

Features and Functionality:
Create wireframes (basic visual layout)
Generate interactive HTML prototypes of web applications and web sites
Add events and functions for dynamic prototype
Share HTML prototype in a browser with team and clients, who will not need to install software or a player
Create flow diagrams
Axure will automatically create flow diagrams based on site map/hierarchy 
Generate detailed design specifications
Axure will generate a configurable Word document based on notes, annotations, and screenshots
Collaboration – shared projects
Only one user may check out a page at a time
Axure keeps records of revisions
Cross platform
Mac and PC version available
















Flow Diagram Generation with Axure:


Web Site Prototyping:



More information:

Online Training Videos:  http://www.axure.com/online-training-videos.aspx 

Sample Projects: http://www.axure.com/sampleProjects.aspx

Sample HTML Prototype in browser: http://www.axure.com/Samples/AxureRPFeaturesSample/AxureRPFeaturesSample_Start.html



Visual Paradigm for UML 8.1: Model-Code-Deploy Platform
Website: http://www.visual-paradigm.com/product/vpuml/
Free Trial: http://www.visual-paradigm.com/download/vpuml.jsp

Upper and Lower CASE Tool – Supports:
	- Business Case Phase
	- Analysis Phase
	- Design Phase
	- Build Phase
	- Assess Phase
	- Deploy Phase
	- Maintenance Phase 

Features and Functionality:
	- UML Modeling
Draw use case diagrams, documents events of use cases, generate activity diagrams and organize use cases with grids
- Requirements Capturing
Capture system requirements with use cases, SysML requirement diagrams and textual analysis
- Database Design
Design database with entity relationship diagrams
Generate UML class diagrams
- Business Process Modeling
Visualize business workflow by BPMN business process diagrams and process map
- Diagramming Toolset
Various handy visual modeling features, including voice documents, sweeper, and layer
- Code and DB Engineering
Forward and reverse engineering of over 10 programming languages
Generate database from ERD
- Report Generation
Generate up-to-date software design document in PDF, MS Word and HTML format automatically
- Mind mapping
Brainstorm, outline, share and discuss concepts and idea with mind map and link to UML

Use Case Diagram




Business Case Diagram




Requirements Diagram


Analysis Diagram


Process Models:  Soft Systems Models
Step 1: Main Role-Player-Types and Issues

Clerks
Need to verify and keypunch orders from distributors into AS400 Mainframe system
Need to contact warehouse to retrieve order status information

Distributors
Need to place an order for HomeGen through a clerk
Need to get status of order by contacting clerk
Need to be trained to install HomGen product for customers	
Need to return product if incorrect
Need to schedule installs up to 2 weeks in advance

Warehouses
Need to test, assemble, crate and ship product order to distributor
Need to receive order from AS400 Mainframe
Need to send order status to clerk when requested

Customers
Need to have product installed as quickly as possible

Step 2: Rich Picture of Problem Situation




Step 3: Root Definitions Using CATWOE

Clerk
Customers: Distributors
Actors: GE employees
Transformation: Orders from distributors into verified and keypunched orders into AS400 mainframe system
Worldview: Order correctness is extremely important
Owner: GE executive team
Environment:
	Legal: GE rules and work policies
	Market: Distributions centers
	Physical: Issues with mainframe system would slow down process

Distributor
Customers: People purchasing HomeGen product
Actors: Employees at distribution centers
Transformation: Receiving HomeGen product and installing it for the customer
Worldview: Having licensed training for installation is a must
Owner: Manager at distribution center
Environment:
	Legal: Safe installation procedures
	Market: Sell and advertise HomeGen product to customers
Physical: Difficulties of installation based on landscape and performing maintenance on issue with product

Warehouses
Customers: Distributors
Actors: GE employees
Transformation: Receive order from AS400 mainframe system and assemble, test, crate, and ship package to distributor
Worldview: Ensure product is build to distributor specifications
Owner: GE executive team 
Environment:
	Legal:  Government work safety standards 
	Market: Distribution centers
	Physical: Machinery breaking down during assembly would slow down process

Customers
Customers: Themselves
Actors: People who purchase HomeGen product
Transformation: Place an order and have it installed at their house
Worldview: Having the product installed as quickly as possible
Owner: Customer order cancellation 
Environment:
	Legal: Receiving receipt and order number with purchase
	Market: Customers purchase product from distribution centers
	Physical: Having issues using HomeGen product
Step 4: Proposed System



Step 5: Difference Between Current and Proposed System
The biggest difference between the current and proposed system is the automation of the ordering process.  The distributor can place the order, check the status, and update details all from their computer on a website while the current system required placing an order over the phone through a clerk.  Clerks had to manually enter the order into an order into an AS400 mainframe system that the warehouse received while the proposed system takes the orders from distributors through a web server and database server that is much quicker.

Step 6: Desirable Changes
There are a couple desirable changes we would like to implement for the proposed system.  Most importantly, the system needs to reduce the time it takes for the customer to receive the product.  The goal is to reduce delivery time by 1 week through a more automated system.  Also, by digitize the ordering system, the number of shipment returns because of defects and order cycle time will be reduced.  The current return on defects is 2% and this number will need to be reduced to .5%.  Also, the system needs to be able to provide the order status instantly to the distributor instead of having to call the clerk each time that has to call the warehouse first.


Step 7: How to Achieve Changes
With the expected rapid increase of sales for the HomeGen, a more automated system is the only solution to meet the demand from customers.  In the proposed system, GE MicroGen would include a web server and database server to record and service distributors.  This way there would be less reliance on clerks to complete order process.  The distributor would place their order through an online shopping cart directly from the GE MicroGen website without having to make an order over the phone. The distributor can also at any point log on into their account to check the status of their order.   The site will have a dedicated high-end server machine running to support the site itself and the Oracle 9i DBMS.  This system will ultimately get the product to the customer faster.


Process Models:  Context, As-Is, To-Be and Levels 1 and 2 Data Flow Diagrams
As-Is Process Model







Context Level Data Flow Diagram


























Level 1 Data Flow Diagram


















Level 2 Data Flow Diagram of Process Order Process

















Process Models:  State Transition Diagrams
Distributor


Product



Clerk





Order









Data Models:  Entity-Relationship (ER) Diagram and Data Dictionary




The data dictionary lists all entity types and their attributes, as well as the data types of each attribute and the descriptions of each entity type and attribute.

Legend
 Primary Key
		Column
	Data Type
	Description

	CCenter_ID 
	Primary Key
	A unique identifier for the call center.  Not Null.

	CCenter_Address
	String
	Street address of the call center.  Not Null.

	CCenter_City
	String
	City of the call center. Not Null. 

	CCenter_State
	String
	State of the call center.  Not Null. 

	CCenter_Zip
	Integer
	Zip code of the call center.  Not Null. 

	CCenter_Phone
	Integer
	Call center phone number.  Not Null.

	CCenter_Fax
	Integer
	Fax number of the call center.  Not Null. 


Call Center	




	Clerk



	Column
	Data Type
	Description

	Clerk_ID 
	Primary Key, Auto Increment
	A unique identifier for the clerk.  Not Null.

	Clerk_FName
	String
	Clerk’s first name. Not Null. 

	Clerk_LName
	String
	Clerk’s last name.  Not Null.

	CCenter_ID (FK)
	Foreign Key, Integer
	The unique identifier of the call center to which the clerk belongs.  Not Null. 



	Product


	Column
	Data Type
	Description

	Product_ID 
	Primary Key, Auto Increment 
	Unique identifier for the product.   Not Null.

	FuelSource_ID(FK)
	Foreign Key, Auto Increment
	Unique identifier for the fuel source of the specified product.  Not Null.

	Product_Code
	Integer
	Integer, descriptive product code.  Not Null.  

	Product_Desc
	String
	Description of product.  Not Null.

	Product_Price
	Integer
	Product price.  Not Null.

	Product_PowerRating
	Integer
	Product power rating.  Not Null.

	Product_Voltage
	Integer
	Product voltage.  Not Null.

	Product_Frequency
	Integer
	Product frequency.  Not Null.




	Fuel Source

	Column
	Data Type
	Description

	FuelSource_ID
	Primary Key, Auto Increment
	A unique identifier for a specific fuel source.  Not Null.

	FuelSource_Desc
	String
	A description of the specified fuel source.  Not Null.



	Distributor


	Column
	Data Type
	Description

	Dist_ID
	Primary Key, Auto Increment
	A unique identifier for the distributor.   Not Null.

	Dist_Name
	String
	The name of the distributor.   Not Null.

	Dist_ContactFName
	String
	The first name of the contact of the distributor.   Not Null.

	Dist_ContactLName
	String
	The last name of the contact of the distributor.   Not Null.

	Dist_Street
	String
	Street address of the distributor.   Not Null.

	Dist_City
	String
	City of the distributor.   Not Null.

	Dist_State
	String
	State of the distributor.   Not Null.

	Dist_Zip
	Integer
	Zip-code of the distributor.   Not Null.

	Dist_Phone
	Integer
	Telephone number of the distributor.   Not Null.

	Dist_CellPhone
	Integer
	Cell phone number of the distributor.  

	Dist_FaxNumber
	Integer
	Fax number of the distributor.

	Dist_Email
	String 
	E-mail address of the distributor.   Not Null.

	Dist_DiscountRate
	Integer
	Distributor’s discount rate.   Not Null.




	Distributor_Employee

	Column
	Data Type
	Description

	DEmp_UserID
	Primary Key, Auto Increment
	A unique identifier for the employee of a distributor.  Not Null.

	DEmp_FName
	String
	The first name of an employee for the distributor.  Not Null.

	DEmp_LName
	String
	The last name of an employee for the distributor.  Not Null.

	DEmp_Password
	String
	The password of the employee (of the distributor).  Not Null.

	Dist_ID (FK)
	Foreign Key, Auto Increment
	A unique identifier for the distributor for which the employee works.   Not Null.


	Carrier

	Column
	Data Type
	Description

	Carrier_ID 
	Primary Key, Auto Increment
	A unique identifier for the carrier.   Not Null.

	Carrier_Name
	String
	The name of the carrier.   Not Null.

	Carrier_FixedFee
	Integer
	The fixed fee the carrier charges.   Not Null.

	Carrier_MileageRate
	Integer
	The mileage-rate the carrier charges.   Not Null.

	Delivery_Type(FK)
	Foreign Key, String
	The delivery type provided by a carrier selected for the delivery method.   Not Null.



	Delivery Cost

	Column
	Data Type
	Description

	Carrier_ID
	Primary Key, Integer
	A unique identifier for a specific carrier. Not Null.

	Delivery_Type
	String
	The delivery method that will be used. Not Null.

	Delivery_Cost
	Integer
	The cost of the delivery. 
Not Null.



	Delivery Method

	Column
	Data Type
	Description

	Delivery_Type 
	Primary Key, String
	The delivery method that will be used. Not Null.

	Delivery_Cost
	Integer
	The cost of the delivery. 
Not Null.



	Warehouse

	Column
	Data Type
	Description

	Warehouse_ID 
	Primary Key, Auto Increment
	A unique identifier for a specific warehouse.  Not Null.

	Warehouse_Address
	String
	The street address for the warehouse.  Not Null.

	Warehouse_City
	String
	The city of the warehouse.  Not Null.

	Warehouse_State
	String
	The state of the warehouse.  Not Null.

	Warehouse_Zip
	String
	The zip code of the warehouse.  Not Null.

	Warehouse_Phone
	Integer
	The phone number of the warehouse.  Not Null.

	Warehouse_Fax
	Integer
	The fax number of the warehouse.  Not Null.



	Vendor

	Column
	Data Type
	Description

	Vendor_ID 
	Primary Key, Auto Increment
	A unique identifier for a specific vendor.  Not Null.

	Province_ID(FK)
	Foreign Key, Integer
	A unique identifier for the province in which a vendor resides. Not Null.

	Vendor_Name
	String
	The name of the vendor.  Not Null.

	Vendor_FName
	String
	The first name of the vendor.  Not Null.

	Vendor_LName
	String
	The first name of the vendor.  Not Null.

	Vendor_Phone
	Integer
	The phone number of the vendor.  Not Null.

	Vendor_Fax
	Integer
	The fax number of the vendor.  Not Null.

	Vendor_Email
	String
	The e-mail address of the vendor.  Not Null.

	Vendor_Address1
	String
	The first address of the vendor. Not Null.

	Vendor_Address2
	String
	The second address of the vendor. Can be Null.

	Vendor_City
	String
	The city the vendor is located in. Not Null.

	Vendor_Zip
	Integer
	The zip code in which a vendor resides.  Not Null.

	Vendor_UserID
	Integer
	The user ID of the Vendor. 
Not Null.

	Province_Abb(FK)
	Foreign Key, String
	The abbreviation of the province in which a vendor resides. Not Null.



	Manifest

	Column
	Data Type
	Description

	Component_ID 
	Primary Key, Auto Increment
	A unique identifier for 

	Product_ID 
	Primary Key, Integer
	The unique ID of the product.
Not Null.	

	Required_QTY
	Integer
	The required quantity of components for product.
Not Null.





	Component

	Column
	Data Type
	Description

	Component_ID 
	Primary Key, Auto Increment
	A unique identifier for the component.  Not Null.

	Component_Desc
	String
	A description of the specific component.  Not Null.

	Component_Weight
	Integer
	The weight of the component.

	Component_RestockCount
	Integer
	The restock count of the component.  Not Null.

	Component_MinReorderQty
	Integer
	The minimum reorder quantity of the component. Not Null.




	Vendor Component

	Column
	Data Type
	Description

	Vendor_ID
	Primary Key, Integer
	A unique identifier for the specific vendor to which the vendor component belongs. 

	Component_ID 
	Primary Key, Integer
	A unique identifier for the component.  Not Null.

	VendorPartNum
	Integer
	The part number of the vendor.  Not Null

	VendorPrice
	Integer
	The vendor’s price for a component. Not Null




	Province

	Column
	Data Type
	Description

	Province_ID 
	Primary Key, Auto Increment
	A unique identifier for the province.  Not Null.

	Dist_ID (FK)
	Foreign Key, Integer
	A unique identifier for the distributor of a specific province.  Not Null.

	Region_ID (FK)
	Foreign Key, Integer
	A unique identifier for the region of a specific province.  Not Null.

	Province_Name
	String
	The name of a specific province.  Not Null.

	Province_Abb
	String
	The abbreviation of a province.  Not Null.

	Warehouse_ID (FK)
	Foreign Key, Integer
	A unique identifier for the warehouse with which a province is associated.  Not Null.



	Region

	Column
	Data Type
	Description

	Region_ID 
	Primary Key, Auto Increment
	A unique identifier for the region.  Not Null.

	Country_ID (FK)
	Foreign Key, Integer
	A unique identifier for the country in which a region is located.  Not Null.

	Region_Name
	String
	The name of a specific region.  Not Null.




	Country

	Column
	Data Type
	Description

	Country_ID
	Primary Key, Auto Increment
	A unique identifier for the country.  Not Null.

	Country_Name
	String
	The name of the country.  Not Null.

	Country_CurrencyName
	String
	The name of the currency used in a specific country.  Not Null.

	Country_CurrencyRate
	Integer
	The currency rate of a country.  Not Null.

	Country_CurrencyDate
	Date
	The date of the current going currency.  Not Null.




		Column
	Data Type
	Description

	Order_Number 
	Primary Key, Auto Increment
	A unique number of an order.   Not Null.

	Order_Date
	Date
	The date on which a specific order was placed.   Not Null.

	Order_PONum
	Integer
	The process order number of a specific order.   Not Null.

	Order_Status
	String
	The status of a specific order.   Not Null.  

	Order_TotalValue
	Integer
	The total value of a specific order.   Not Null.

	Dist_ID (FK)
	Foreign Key,  Integer
	A unique identifier for the distributor that is responsible for a specified order.  Not Null.

	Product_ID(FK)
	Foreign Key,  Integer
	A unique identifier of the product.  Not Null.

	Clerk_ID (FK)
	Foreign Key, Integer
	A unique identifier for the clerk responsible for an order.   
Not Null.


Order




Data Models:  CRUD (Create – Read – Update – Delete) Matrix

				   

	Call Center
	Clerk
	Product
	Order
	Distributor
	Distributor Employee
	Carrier
	Delivery Method
	Warehouse
	Component
	Vendor Component
	Vendor
	Product info
	Order Status

	Process Order Request
	C
	CU
	
	C
	
	
	
	
	
	
	
	
	C
	CR

	Prepare Order
	
	
	
	C
	
	
	
	
	CR
	C
	C
	C
	R
	CR

	Ship HomeGen
	
	
	CR
	
	CR
	CR
	CR
	CR
	
	
	
	
	
	

	Process Order Status Request
	R
	RU
	
	D
	CRU
	
	
	
	R
	
	
	
	R
	CRU



Security:  FMEA (Failure Modes and Effects Analysis), Business Rules, Access Control Matrix, Backup and Restore Policies, and Risk Mitigation Strategies and Policies
FMEA



Business Rules
1.1 Distributors
Order
Distributors must place an order through the GE MicroGen website or by calling a clerk
Once the order is complete, the distributor must be notified via email
The distributor is allowed to printout the details of their order
Total order cost is presented in a final summary page where they will be presented with a confirmation and cancel button
Distributors must log into these pages using a secure ID/password combination to prevent unscrupulous individuals from impersonating them
Distributor will have access to their order information at any point
Location
Regional distributors (40) will be assigned to specific territories and will be guaranteed exclusive territory
Multi-national distributors(4) are licensed to sell HomeGen’s worldwide and free to complete worldwide
Profile
Each distributor must create a profile where their contact information will be entered
Multiple user accounts will be supported for each distributor
This function will allow the distributor to view and update their details but some fields will be non-editable (Salesperson Name, Discount Rate, UserID, Password)
Installation
Only licensed distributors will be allowed to install the product
1.2 Target Markets
The target markets for the HomeGen product will be the three largest NAFTA countries (USA, Canada, Mexico), all countries of Europe and some Asian countries 
Warehouse will be located in US, UK, Canada, Mexico, and Asia
Each of the countries in the target market areas is divided into geographical regions for management reporting purposes
1.3 Territories
Territories will be assigned based on states or provinces to keep disputes at a minimum between distributors
Distributors may not split any of the provinces but can have rights in more than one province
Areas with no assigned distributor will purchase the product from neighboring regional distributors
Multi-national distributors are not confined to selling the product in any particular province
Multi-national distributors will call on the regional distributors for installation and maintenance support
1.4 Products
Finished products are assembled in their regional distribution centers, which will also serve as warehouses for all the required components
All necessary components are supplied by a number of vendors
All components of the finished product are part o component manifest that show which parts belong in each product.
Variations in power rating, voltage supply and AC frequency will be taken in account during production to suit market needs
1.5 Clerks
Clerks will take orders from the distributor via phone and enter it into the system
1.6 Manufacturing
MicroGen will not stock off-the-shelf units, each product is manufactured to order based on incoming requests
1.7 Pricing
Each unit will sell in the $6000-$9000 range, depending on specifications
All products are priced in US Dollars but will be billed in the appropriate local currency
Distributors qualify for discounts based on average monthly sale volume that is negotiated with the Salesperson
Spot discounts are not part of the GE MicroGen’s sales policy
1.8 Suppliers
All components are stored on-site in a limited inventory prior to being assembled into finished products to meet distributor orders
When supplier shipments are received the stock level records are adjusted to reflect the current inventory on hand
1.9 Ordering
Distributors place only one order for each installation that is planned
Simultaneous orders are broken out into separate orders to avoid partial shipments 
1.10 Shipping
Each order is checked, carted and loaded onto a palette prior to shipment to selected distribution center
Orders will be shipped to the distributor or drop-shipped directly to the end consumer’s address
Shipping costs are calculated as follows:  (Overall Weight * Carrier Mileage rate * Mileage) +
 Carrier Fixed Rate + Delivery Method Charge)

Access Control Matrix
	
	Roles (User Types)

	Processes
	Clerk
	Distributor
	Warehouse
	Administrator

	Create Order
	X
	X
	
	

	Edit Order
	X
	
	
	X

	Edit Dist. Profile 
	X
	X
	
	X

	Update Order
	X
	
	X
	X

	Order Status
	
	X
	X
	X

	Delete Order
	
	
	
	X

	Delete Profile
	
	
	
	X

	Create Dist. Profile
	X
	
	
	X

	Edit/Add Carrier
	
	
	
	X

	Change Prices
	
	
	
	X

	Add/Edit Product
	
	
	
	X

	Add/Edit Vendor
	
	
	
	X

	Update Provinces
	
	
	
	X

	Use Shopping Cart
	
	X
	
	

	Edit Database
	
	
	
	X




Backup and Restore Policies

Given Information
Hot backup site will be located in the GE Cincinnati data center
Failure backup will have a $25,000 one time cost followed by a $5000 yearly cost
400,000 processed orders and estimating that there will be over a million in the next 3 years
Data Storage
5 KB per transaction
5 MB per day
2 GB per year
Using 2 Network Attached Storage devices
One device will record users and transactions
One device will be used to provide an exact replication of the first box
A backup will be run initially on the 400,000 processed orders
A backup will then be run and saved on a nightly basis saving changes only
Anything:
Added
Updated
Deleted
A copy of the backups will be stored at the data center and one copy at an offsite location approved by GE executives
The copy at the offsite location will be saved on CD’s
Proposed Equipment 
[bookmark: productTitle]Seagate BlackArmor NAS 110 2TB Network Attached Storage - ST320005MNA10G-RK
http://www.buy.com/prod/seagate-blackarmor-nas-110-2tb-network-attached-storage/q/loc/101/211999815.html
Price: $178.99 


Risk Mitigation Strategies and Policies 

Our policies will state that the project development team will identify which strategy is best for each risk and then design specific actions to implement that strategy.  These include the following:
Avoidance-The team changes the project plan to eliminate the risk or to protect the project objectives from its impact. The team might achieve this by changing scope, adding time, or adding resources.
Transference-The team transfers the financial impact of risk by contracting out some aspect of the work. 
Mitigation-The team seeks to reduce the probability or consequences of a risk event to an acceptable level.  Mitigation steps can be costly and time consuming but may still be preferable to going forward with the unmitigated risk.
Acceptance-The project manager and team decide to accept certain risks. They do not change the project plan to deal with a risk or identify any response strategy other than agreeing to address the risk if it occurs.


	RISK
	RESPONSE STRATEGY
	RESPONSE ACTIONS
	RESPONSIBILITY
	INTERVAL OR MONTHLY CHECK

	Unexpected technical issues with website/server
	Mitigation
	Team will conduct tests and debug to find source of issue
	Project Team Lead
	The website and server are up and running

	Incorrect Order Processed
	Mitigation
	Team will attempt to find the cause of wrong order and why it happened
	Director of Sales
	Monthly

	Orders falling behind schedule
	Acceptance
	Team will talk to warehouse and revise operation schedule
	Director of Operations
	Monthly

	Orders not received on time
	Avoidance
	Team will add more carries or switch to another carrier
	Region Executive Management
	Monthly







Interface Mockups:  Input and Output Forms
New Distributor Profile (input)








Distributor Profile Confirmation (output)



HomeGen Purchase (input)
 

HomeGen Purchase Confirmation (output) 












Assessment and Testing:  Test Cases, Implemented Requirements, and Issue Ticketing System 
Summary of Functions


	Project
	Deliverable Function
	Non-Conformity
	Proposed Solutions
	Complexity
	Comments

	Microgen
	Add Distributor
	Letters can be entered into number fields
	Javascript validation
	Medium
	

	Microgen
	Add Distributor
	Non valid email addresses and phone numbers
	Javascript validation
	Medium
	

	Microgen
	Add Distributor
	Empty Fields Error Message
	 
	 
	Actual Output

	Microgen
	Add Distributor
	Added Successfully
	 
	 
	Actual Output

	Microgen
	Login/Logout
	Unlimited Failed Attempts
	Implement a counter (eg. 3 failed attempts)
	Low
	

	Microgen
	Login/Logout
	Empty Fields Error Message
	 
	 
	Actual Output

	Microgen
	Login/Logout
	Request New Password
	 
	 
	Actual Output

	Microgen
	Checkout
	Empty Fields Error Message
	 
	 
	Actual Output

	Microgen
	Checkout
	Letters can be entered into number fields 
	Javascript validation
	Medium
	

	Microgen
	Checkout (Credit Card)
	Validates card number(s) and Exp Date
	 
	 
	Actual Output

	Microgen
	Checkout (Shopping Cart)
	Quantity Box Validation
	 
	 
	Actual Output

	Microgen
	Help/Support
	Problem/Question
	 
	 
	Actual Output






	[bookmark: OLE_LINK1]Add new distributor
	Yes

	Update distributor contact information

	Yes

	Enter multiple addresses for a distributor

	Yes

	Distributor can define the following preferences:
	Yes

	Distributor can define their preference for fuel source
	Yes

	Distributor can define their preference for fuel voltage
	Yes

	Distributor can define their preference for power rating
	Yes

	Distributor can define their preference for carrier
	Yes

	Distributor can define their preference for delivery method
	Yes

	Distributor can define their preference for currency
	Yes

	Distributor can define their preference for shipping and billing addresses
	Yes

	These preferences are used to pre-populate or filter other screens.

	No

	All, any or none of these preferences can be specified.

	Yes


Implemented Requirements
Distributor Information (distributor or clerk)	


	[bookmark: OLE_LINK2]Add an order by clerk or distributor

	Yes

	The initial product list should only display the products that meet the distributors preferences.  

	No

	Need to be able to filter the product list by fuel source, voltage and frequency

	No

	The clerk needs to be able to place the order on behalf of the distributor.  In this case, a distributor needs to be selected for the order.

	Clerk can place an order on behalf of the distributor.  Need to populate distributors. 

	Update (Edit) an order

	Yes

	The distributor can only update (edit) an order that is not currently in production.

	No

	Cancel an order

	Yes

	If the order has been shipped, the distributor can’t cancel the order

	Yes

	If the order is in production, the distributor can cancel the order but the distributor will incur a late fee of $50.  The status code of the order needs to be updated to reflect this late fee.  Accounting will take care of collecting the late fee.
	No


	




Order Status Report
	[bookmark: OLE_LINK3]Distributor needs to be able to lookup an order by:
	

	PO Number
	In Progress

	Order Date
	Yes

	Order Number

	Yes

	Product ID
	Yes

	Distributor should be able to sort each of the columns
	Yes



Data Validation
	[bookmark: OLE_LINK4]System does not accept blank values for mandatory fields
	
	Yes

	System does not allow text to be entered in a numerical field and vice-versa
	In Progress




Check-out
	[bookmark: OLE_LINK5]Select address from drop-down list.  This list is populated with the distributor addresses from the database.

	Shopping cart will save shipping address after it is entered first time.

	Calculate the shipping charge
	Yes

	Pre-populate the carrier and delivery method fields with the distributor preferences (stored in the distributor table)

	No

	Only one HomeGen can be ordered at a time
	Yes





Adding a New Distributor (testing)


Adding a New Distributor Profile – Empty mandatory fields (testing)


Logging In (testing)


Password Replacement (testing)



Empty Fields at Checkout (testing)







Credit Card Checkout – Invalid Credit Card Information (testing)





Shopping Cart – Quantity Limit (testing)












Ticket Support – osTicket (testing)



Issue Ticketing System

Implemented osTicket – Support Ticket System

URL:  http://chelsealawrence.me/support/index.php

Admin Login URL: http://chelsealawrence.me/support/scp/index.php

For admin and user login information please see the tick-sheet. 






















Implementation:  PowerPoint Description of Input and Output Form Setup
See the zipper project folder for actual PowerPoint file, along with tips and clarification.
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Implementation:  PowerPoint Description of System Setup


[bookmark: _GoBack]

Deployment:  Implementation, Training and Support Plans
Implementation Plan
	
          Deployment will consist of a regional roll out.  The system will be deployed in the North Eastern region of the United States and will accept distributor applications only from that region.  The experiences of distributors, clerks, warehouse employees, and GE MicroGen management will be documented, tracked, and analyzed by an assistant project manager who will be appointed upon deployment.  This assistant project manager (PM) will be a member of GE MicroGen management with project management expertise.  The assistant PM will interview distributors, clerks, and warehouse employees in the North Eastern region and determine what aspects of the ordering website should be changed, modified, or removed.  The assistant PM will encourage continuous feedback from all users of the system.  Additionally, tickets issued in the osTicket Support System will be analyzed by a support team for patterns and the most common issues.  These will then be attended to and the team will enhance the system to avoid such issues in future roll-outs.
Support Plan

          Because members of the original Team Dragon project team will be unavailable to continue support after May 3rd, we recommend GE MicroGen hire additional technical support to help with resolving issue tickets and technological concerns.  The aforementioned assistant project manager will continue to roll-out the deployment of the system in additional regions, with the South East region next.  


Training Plan
A canned demo/tutorial has been developed that instructs users on how to register a new account, add a new distributor profile, place a new order, etc.  This demo is available under the “Resources => Deployment” folder on Scholar.  Technical support will be provided year round after deployment, with extra support resources added for the first incremental regional roll-outs.

Canned Demos/Tutorials:

Registering a New User and Creating a Distributor Profile: http://www.chelsealawrence.me/ge/demos/Create%20Distributor%20Profile.htm

Placing a New Order:
http://www.chelsealawrence.me/ge/demos/Placing%20an%20Order.htm



Maintenance and Monitoring:  Google Analytics
Google Analytics



Above is a screenshot from the Google Analytics homepage.  Please log in using the login information provided on the tick-sheet.

A visit is defined as a visitor visiting a website and accessing one or more pages are registering one or more hits.  A page view is the total number of times any page of the website has been viewed.  The bounce rate is the percentage of visitors who access the site and leave without viewing other pages. 

Currently there is no truly meaningful insight is available based on Google Analytics.  The current statistics and figures are based on the time Team Dragon has spent logged in to the Drupal administration panel while working on the project.

However, once the system is actually deployed and live, Google Analytics will provide much more meaningful information to GE MicroGen.  Using the map overlay, GE MicroGen can analyze from which countries potential distributors and clerks are accessing the site from – if multiple users access the website from a country in which the HomeGen is not currently provided, MicroGen may considering approving distributors from these countries in the future.


Maintenance and Monitoring:  Disaster Recovery Plan


Disaster Recovery Plan

In the event that the GE Microgen system crashes there will be steps in place to get everything back up and running.  Depending on how severe the disaster or error is there will be different approaches to getting the system back on line.  There are 3 different types of system failure that the Microgen will be dealing with: Corrupted Data, Power Outage, and Security Breach.  The System will also need to be ready for an entire System Backup in the case that the main system get destroyed.

Corrupted Data

On occasion the Microgen system will receive corrupt data that may cause it to breakdown.  If this happens our system will switch over to its back up system (2nd NAS device) and continue running at normal capacity.  The main system will then undergo repairs until it is ready to go back online.  In some cases the corrupt data will make its way to the backup system as well.  In this case both systems will go down in need of repairs.  While both systems are down, Microgens will be sold the previous way using the previous manual system that was in place.  The systems will be down for a maximum of one day.



Power Outage

If the GE data center in Cincinnati were to experience a power outage and both the main and backup systems were to go down the Microgen team would revert back to manually taking orders.  The systems would come back online as soon as the power came back.  The test cases would be run in order to ensure that the systems are actually working accurately.  Once accuracy is ensured the orders that were taken manually will be entered into the system.

Security Breach

Systems all around the world are susceptible to security breaches or being hacked.  If the system were to get hacked and ended up going offline, the ordering would revert back to manually taking orders.  The Microgen team will focus its efforts on fixing the hack or eradicating the hacker.  The system will be down for no longer than 2 days.  Test cases would then be run to ensure accuracy and then the manual orders will be entered into the system.

System Backup

If the main and backup systems are destroyed or wiped clean of all data, the most recent backup (backups are run every night) will be used to restore the data back to its current state.  The backup will come from the offsite location that contains all of the system data on CD’s.  The data would be transferred to the new/cleaned systems.  Test cases would be run to ensure accuracy and the new systems would then go online and be ready for order processing.

















Maintenance and Monitoring:  Backup-Migrate Module and Database Backup

Activating the Backup-Migrate module:



Backing up a Database and Downloading the Backup: 

Downloaded Backup on Hard-drive: 



LIVE URL:  http://www.chelsealawrence.me/ge
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Enable Optional UberCart
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Extends product content type to support product variations. Allows
customers to select these product attributes before purchase.
Depends on: Product (enabled), Store (enabled)

Display a hierarchical product catalog page and block.
Depends on: Path (enabled), Taxonomy (enabled), Product (enabled), Store
(enabled)

Allows products to be associated with downloadable files.
Depends on: Product (enabled), Order (enabled), Store (enabled), Conditional
Actions (enabled), Token (enabled)

Defines an API to let payment modules interact with the cart.

Depends on: Conditional Actions (enabled), Order (enabled), Store (enabled),
Token (enabled)

Required by: Test Gateway (enabled), 2Checkout (disabled), Authorize.net
(disabled), Credit Card (enabled), CyberSource (disabled), Google Checkout
(disabled), Payment Method Pack (enabled), PayPal (disabled), Taxes (enabled),
Tax Report (disabled)

View reports about your store's sales, customers, and products.

Depends on: Order (enabled), Product (enabled), Conditional Actions (enabled),
Token (enabled), Store (enabled)

Required by: Stock (disabled), Tax Report (disabled)

Assign permanent or expirable roles based on product purchases.
Depends on: Product (enabled), Order (enabled), Store (enabled), Conditional
Actions (enabled), Token (enabled)
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Enable Optional UberCart 
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Configuring UberCart to 

Create an Order Form 
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Create a new product:  Navigate to Administer => 

Create Content => Product 
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Creating a New Product

®* Add a name and description (optional) of the
product.

® To display an image for the product, click the
“Choose File” button under the Image section, and
then click “Upload.”

¢ Add product information (see next slide)










Creating a New Product 
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Add a name and description (optional) of the 

product.   
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To display an image for the product, click the 

“Choose File” button under the Image section, and 

then click “Upload.” 
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Add product information (see next slide) 
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Adding Product Informa

:
~ Product information

SKU: *

HomeGen001

Product SKU/model.

List price: Cost: Sell price: *
$0.00 | s 0.00 | $ 6000.00
The i 2 Your Customer

™ Product and its derivatives are shippable.

Weight: Unit of measurement:

o

o

Physical dimensions of the packaged product.
Width:
o

Units of measurement: Length:

Inches B o

Height:

Package quantity:
I
Fora package

Default quantity to add to cart:

addto cart button, if itis enabled in general. If itis disabled, this field is ignored.

List position:

tion










Adding Product Information 
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