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1. Executive Summary
The purpose of this document is to define the intent and high level organization of a sales and information website for home theater and associated equipment through Amazon Web Services.  The outcome of this project will differentiate itself from competition by allowing users to create entire home theater systems using a software assistant aimed at new and moderately experienced customers that require more information than product listings in order to make purchases.  Additionally, the project will deliver a fully categorical navigation structure for advanced users looking for specific products spanning from televisions to cables and furniture.
The remaining areas of this document will describe the specific objectives or requirements of the software project followed by the approach for its implementation.

2. Requirements
The web resource to be built will meet the following specifications:

1. Incorporate Amazon Web Services (AWS) to be used for the following:

a. Item Search and Listing
b. Ratings and Reviews

c. Shopping Cart, Wish List, and Check Out

d. Billing and Shipping

2. Provide an intuitive categorical navigation system that creates a user friendly site for users of any experience level (both with the web and home theater systems).
a. Categories may include the following:  Video, Receivers, Speakers, Cables, Controls

b. The customer cart or wish list will be displayed throughout the web site

c. Filter sliders should be available when the item listings exceed a certain amount.  The filter sliders should include price and customer rating.

3. Provide a software assistant (wizard) that enables customers to build entire home theater systems based on the products available through AWS.  The assistant is intended to walk customers through the process of creating a home theater by selecting items at each stage.  The assistant will aid users by displaying relevant ratings, reviews, and recommendations along with pricing.

4. Provide assistance in product selection by supplementing AWS with additional product information gathered by research and other market resources.
5. Provide a moderated technical forum where users can create a community of support on topics relevant to home theater products.
3. Approach
The project will be completed in a phased approach in order to gather feedback from the user community at each step of the implementation, reduce costs, and the initial time investment.  The foremost phases will focus on startup activities and the basic infrastructure of the web site.  The remaining phases will focus on the design and build of the “value-add” features that will set the site apart from the competition.
This approach will bring the web resource to market quickly and enable web crawlers / search engines to find the site while additional functionality is being developed and added.

Phase I: Administrative Tasks and Initial Design (10/26)

The first phase of the project will encompass most of the administrative activities associated with this effort.  These will include but are not limited to the following:

· Registration with Amazon to enable usage of AWS.
· Registration of a DNS.
· Registration of DBA (Doing-Business-As).  This will allow the project to operate under a business name and prepare for the creation of an incorporation or LLC.

· Acquire web hosting service for the expected software platform (Microsoft Visual Studio .Net 2005 and Macromedia Flash).  Database resources will also be required.
The initial design will include the anticipated map of the web site that includes the navigational organization structures and page to page transitions.  The back-end software modules will be designed based on the application architecture from Figure 1.
Figure 1:  Application Architecture
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Phase II:  Primary Site Build (11/23)

The next phase will be the construction or build of the navigation, product listing, wish list, cart, and check out areas of the web site.  At this time much of the AWS architecture should be known to facilitate an efficient build time.
Phase III:  User Community / Forum (12/7)
The inclusion of a generic forum resource will enable users of the site to create a community of support related to home theater.  It is the intention of this project to utilize existing forum resources and incorporate them into the main website via web services.  This will enable a rapid development time and reduce total software directly supported on the project.

If the market demands and specifics of the user community demand functionality that is not contained in pre-existing resources; they may be designed and built at a later time.

Phase IV:  Home Theater Software Assistant (1/18)
The next phase will encompass the elaboration and design of the software assistant.   The software assistant will be the most complex and intricate software module in this project and will require additional support in front-end development.
4. Content Design

This section will describe the various areas of the site specific to the content of the web project.  It will include the site logo, site coloring theme, and navigational layout.

Logo
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Navigational Layout

Figure 2:  Site Map
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Page Layout

The following diagrams are sample layouts that will be used as the rough draft for the web application.  Details on the description and functionality of the objects contained on the page can be found here.

Figure 3:  Home Page
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Figure 4:  Displays, Audio, Cables, and Extras (Category Page)
[image: image4.png]Navigaton

Displays

Shopsing
Ca

Sesrcn o i

Sesren Resuts

e g




Figure 5:  Cart
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6. Application Design

Architecture

The purpose of this section is to describe the components of the main application from the content that users access down to the interface in AWS.  The diagram below illustrates how AWS can be utilized in conjunction with application services to provide a robust and distributable framework.  This diagram highlights a few of those areas and also depicts the ability of additional sites constructed from the same set of basic/intermediary services across any of Amazon’s products.


Figure 6:  Service Architecture
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AWS-ECS Interface (Basic Layer/Intermediary)
The AWS-ECS interface will encompass the basic and intermediary layers from figure 6.  This section will describe the AWS-ECS web services consumed and the abstraction into functions more readily usable by the business layer processes.  Amazon provides a large amount of documentation and resources that define the interface and usage of the available web services.  Therefore, this document will only contain how and why a specific service is used.  When it becomes necessary for development the Amazon documentation will be referenced for the service API’s.

As of 10/20/07 the latest ECS technical documentation can be found here:

http://s3.amazonaws.com/awsdocs/ECS/20070716/ecs-dg-20070716.pdf
· AWS-ECS Services – The items described in this section are the available web services provided by Amazon.  These items will be referenced in later sections of the document by preceding them with ECS (ex.  CartAdd will be identified by ECS.CartAdd to indicate the execution of the web service provided by Amazon).
· BrowseNodeLookup

· CartAdd

· CartClear

· CartCreate

· CartGet

· CartModify

· CustomerContentLookup

· CustomerContentSearch

· Help

· ItemLookup

· ItemSearch

· ListLookup

· ListSearch

· SellerListingLookup

· SellerListingSearch

· SellerLookup

· SimilarityLookup

· TagLookup

· TransactionLookup

· Application Abstraction – The items described in this section are functions that should be created to abstract the web services and allow for simpler development at the business and enterprise level.
· HbpItemSearch.ItemSearch
· The function should search the Amazon site for items that match the criteria specified, and also return the detailed information about each item in one operation.
· It is projected that later phases of the project will cache item listings in the local database to further enhance the response time for user requests.
· HbpItemSearch.SimilarItemGet

· The function will return a set of items similar to the list of items input.  Parameters can be set such that accessories, reviews, promotional deals, and more.  The full list can be found in the AWS-ECS documentation.

· HbpItemSearch.Get_(Receivers, Plasmas, Speakers, …)

· The function should use HbpItemSearch.ItemSearch to retrieve the specific set of items to be used in the front-end application.

· HbpCart.GetInfo
· The function should send the AmazonCartId for the current user to ECS.CartGet and return the list of items in the customer’s cart.
· HbpCart.ItemAdd
· The function should execute ECS.CartCreate and store the Amazon cart identifier back to the local database for the user.  The field, AmazonCartId, was created for this purpose.

· The function should take as input an Amazon item and cart identifier and execute ECS.CartAdd.

· HbpCart. ItemModify
· The function should execute ECS.CartModify.

· HbpCart.Clear

· The function should take as input an Amazon cart identifier and execute ECS.CartClear

Application (Business Layer)
The application layer will contain a description of the methods and routines created for interacting with Amazon and the local database found in the intermediary and basic layers of figure 6.  The abstraction will enable a set of resources that can be easily modified and applied to different product types beyond home theatre components.
The following list of routines will be used by the web content (enterprise layer) of the application and serve to reduce the amount of code and parameters when using ItemGet.

· Get_Receivers

· Get_HDTuners

· Get_SatelliteTuners

· Get_Speakers

· Get_Cables

· Get_Plasmas

· Get_LCDs

· Get_RemoteControls

· Get_Stands

· Get_WallMounts

Each routine mentioned above should accept as input the following parameters which are identified by the ECS.ItemSearch web service.  They will be used to filter the list of items returned based on user input from the enterprise layer.
· Maximum Price – is used such that items will only appear if they are less than or equal to this value.
· Minimum Price – is used such that items will only appear if they are greater than or equal to this value.
· Brand – is used such that items will only appear if they are equal to this value.

· Keywords – is used such that items will only appear if they contain some of the words contained in this string.

Additional search items are expected to be added in later phases of development after some data mining has been performed on patterns in specific products.  An example of this behavior is analyzing audio receivers to determine technologies that can be filtered.  Technologies like Dolby Digital, DTS, S-Video, or Component video are specific technologies for receivers that could be added as a dynamic filter to further assist customers on selecting and filtering products.

Database (Basic Layer)
The database layer will contain a description of the methods and routines created for interacting with the databases used to support the applications.

· HbpCustomer.Register

· Register customer information between all areas of the application.  This will grant users access to the forums areas along with persisting their cart inventory.

· HbpCustomer.Login

· Login customer and return security token granting access to the restricted portion of the site.

· HbpCustomer.GetInfo
· Will return all customer information stored in the database.

· HbpCustomer.Modify

· Used to update or modify customer information stored in the database.

· HbpCustomer.Remove

· Completely removes a customer from the database.

Database Model

The database model will describe the logical design of a relational database used to support the web application.  The purpose of the database will be storage of users registered to the site, local caching of user carts, and caching of items from AWS-ECS.

· Tables

· Customer

· CustomerId (Integer) - PrimaryKey
· CustomerFirstName (String)
· CustomerLastName (String)

· CustomerPassword (String) - Encrypted
· CustomerEmail (String)
· CustomerCart

· CustomerId (Integer) - ForeignKey

· AmazonCartId (String)
· AmazonCartHMAC(String)

Front-End (Enterprise Layer)
The content layer will contain a description of the objects and artifacts necessary to support the navigational and page layouts.  The objects will consist of common components that will be used throughout the application.
Category Bar

The category bar is intended to be the main navigational object throughout the application.  The bar should be created using either a database table as the source or xml file that defines items that appear in the bar and the transitions that take place when items are clicked.

Shopping Cart Preview

The shopping cart preview object will appear on each page of the website and will display the total price of all items selected and the last 3-5 items that have been added to the cart.

Search Boxes
The search boxes will include sliders, text entry boxes, and check boxes to assist customers refine and reduce the number of items appearing in a category or search listing.  The search boxes should be aligned with each of the item categories and will therefore be a dynamic component on the page.  A listing of searchable content (filters) can be found here.
Featured Item List
The featured item list will gather a small set of items based on a pre-determined browse node from AWS-ECS.  The browse nodes can be used to return items that are top sellers, high ratings, or seasonal.  The featured item list will rotate between several of these browse nodes in a rotating cycle.
7. Implementation Details
Overview
The implementation of the application will include a library of routines provided by Amazon specifically created for use within Visual Studio 2005 / Visual Basic.  The library contains classes and operations for each of the services and the associated xml schemas that they accept.  The actual connection/interface is implemented using REST over HTTP, rather than SOAP over HTTP as originally anticipated.  The change will not impact the overall design of the application because the front-end / application logic doesn’t implement the Amazon interface routines.
The following sections of this paper define the unit testing plan for each service to be used in the application, the overall service orchestration plan, and finally a presentation outline.

Unit Testing
The testing of the ECS components will be organized into a single asp.net page that uses each of the services.  The page will use and display a subset of the available input/output parameters.  All input parameters are not going to be tested on each service because many of them are not related to this project.  The test page will be created in a sub-folder to the main business application named “ImplementationTests” and will encompass the services used in the initial phase of this project.
I have acquired web hosting / database services for this stage of the implementation and the pages can be viewed at http://www.hotbutteredpopcorn.biz  From the default page you can find links to the implementation page and this documentation.
· LoginModify http://www.hotbutteredpopcorn.biz/implementationtests/loginmodify.aspx
· The customer login page will test the connectivity to the database used within the application, return the customer information to the page and allow for modification of the database record.  
· Input

· The page input will be a user name and password.

· After authenticated the first and last name boxes will appear.

· Output

· A response (success/failure) indicating the status of the authentication.

· A response (success/failure) indicating the status of the modification.

· Execution
· Login – will attempt to execute the login function of the web service.  If the login attempt is successful, the page will retrieve the customer information via the Get operation and return it to the user.  If the login attempt fails, the user will receive a message indicating the failure.
· Modify – will attempt to execute the modify function of the web service.  The web form will attempt to login again to ensure the user is the same individual and if it succeeds the customer information will be update and reflected on the screen.  If the login fails, the customer information will revert to the saved information and a message will indicate the failure.
· Register  http://www.hotbutteredpopcorn.biz/implementationtests/register.aspx 
· Will test the functionality of registering users to the website and saving their credentials to the database. 
· Input – The page will take the first, last, userid, and password as input.

· Output – An indicator of the registration status (success/failure).

· Execution

· When the button on the page is clicked the customer information will be saved to the database and a message will be presented to the user if it fails.  If the userid already exists in the database the service will report a failure and a message will be displayed to the user.

· Customer (Web Service - HBP) http://www.hotbutteredpopcorn.biz/webservices/customer.asmx
· This is the web service that implements the customer functions.  It can be tested directly using soap over http by automatically generated pages when you browse to the url above. 

· Cart (Web Service - HBP)  http://www.hotbutteredpopcorn.biz/webservices/cart.asmx
· This is the web service that implements the orchestration between the Customer and Amazon services.  It can be tested directly using soap over http by automatically generated pages when you browse to the url above.

· ItemSearch http://www.hotbutteredpopcorn.biz/implementationtests/itemsearch.aspx
· The ItemSearch section will utilize both the ItemSearch and SimilarItemGet services. 
· Input
· The page will contain text boxes for the SearchIndex, Manufacturer, and Keywords.

· The page will contain a combo box for several of the known BrowseNodes that are expected to be used with the final application. 
· Output

· The results of each of the execution routines will be displayed in a GridView object and saved in the user session.  The GridView will also contain a button for each item to enable the SimilarItemGet and Cart testing.
· Execution
· ItemSearch – The ItemSearch will take the input parameters, call the Amazon service, and return a set of items back to the page.
· SimilarItemGet – The SimilarItemGet will call the Amazon service using one of the returned items from ItemSearch, and return a new set of items back to the page.
· The CartOperations section will utilize CartCreate, CartAdd, CartModify, and CartClear services.

· Input
· CartCreate and CartAdd will use the items returned from the ItemSearch and SimilarItemGet responses.

· CartModify will use the items returned from the CartAdd and CartCreate responses.
· Output

· The results of each operation will be displayed in another GridView object.  The GridView will also contain a button for deleting items and clearing the cart.

· Execution

· (+) Will use the item that is clicked and either create a cart using ECS.CartCreate or add this item to the already in use cart using ECS.CartAdd.
· (Del) Will use the item that is clicked within the cart and remove it using ECS.CartModify.
Orchestration

The Home Theater Outlet solution will include two projects: HotButteredPopcorn website and the Amazon.ECS reference library.  The orchestration for the site is actually quite simple and will only encompass the cart operations during the initial phase of deployment.  The other Amazon ECS services will be independently opened by the front end web pages or the business layer abstractions which is to simplify and hide some of the filtering parameters.

Web Services:
1. HbpItemSearch.ItemSearch

a. Input

i. Brand (String)

ii. Keywords (String)

iii. MinPrice (Decimal)

iv. MaxPrice (Decimal)

v. SearchIndex (String)

vi. BrowseNode (String)

b. Output

i. Items (Amazon.ECS.Model.Items – XML Document)

c. Execution

i. The main purpose of this web service is to abstract the specific filter and setting required to make the item serch possible.  No significant orchestration occurs.  Make a call to the REST service Amazon.ECS.ItemSearch
ii. Return the response.

2. HbpItemSearch.Get_* (Receivers, Plasmas, Speakers, … )
a. Input

i. Brand (String)

ii. Keywords (String)

iii. MinPrice (Decimal)

iv. MaxPrice (Decimal)

b. Output

i. Items (Amazon.ECS.Model.Items – XML Document)

c. Execution

i. Each of these web services will retrieve specific lists of items to simplify the Front End resources.  They will call the web service HbpItemSearch.ItemSearch with a constant set of parameters except for those on the input.

ii. Return the response. 

3. HbpItemSearch.SimilarItemGet

a. Input

i. ASIN (String)

b. Output

i. Items (Amazon.ECS.Model.Items – XML Document)

c. Execution

i. No orchestration occurs in this routine, it is used to abstract the overhead of the call.  Simply use the REST service Amazon.ECS.SimilarityLookup.
ii. Return the response.

4. HbpCart.ItemAdd
a. Input

i. UserId (String)

ii. ASIN (String)

iii. Quantity(Decimal)

b. Output

i. Cart (Amazon.ECS.Model.Cart - XML Document)

c. Execution

i. Retrieve the customer’s CartId and HMAC using the web service HbpCustomer.GetInfo.  If the user has not logged into the application use the SessionId to identify them.
ii. Conditional:

1. If the CartId and HMAC exist then add the item to the cart using the REST service Amazon.ECS.CartAdd.

a. It is possible for carts to expire after (7) days of inactivity, so the result should be verified and if an error is reported create a cart using Amazon.ECS.CartCreate.

2. If the CartId or HMAC do not exist then create a cart with this item using the REST service Amazon.ECS.CartCreate.

iii. Both operations from (ii) result in response containing Amazon.ECS.Model.Cart.  The CartId and HMAC should be saved to the user record using HbpCustomer.Modify to save any changes or the new entry.
iv. The response from the service, Amazon.ECS.Model.Cart should be returned.
5. HbpCart.ItemModify
a. Input

i. UserId (String)

ii. CartItemId (String)

iii. Quantity (Decimal)

b. Output

i. Cart (Amazon.ECS.Model.Cart – XML Document)

c. Execution

i. Retrieve the customer’s CartId and HMAC using the web service HbpCustomer.GetInfo.  If the user has not logged into the application use the SessionId to identify them.

ii. Conditional:
1. If the CartId and HMAC exist and the quantity is not 0 then update the quantity using the REST service Amazon.ECS.CartModify.

a. It is possible for carts to expire after (7) days of inactivity, so the result should be verified and if an error occurs call the web service HbpCart.ItemAdd.

2. If the CartId and HMAC exist and the quantity is 0 then update the quantity using the REST service Amazon.ECS.CartModify.

a. It is possible for carts to expire after (7) days of inactivity, so the result should be verified and if an error occurs call the web service HbpCustomer.Modify to remove the old cart information.

3. If the CartId or HMAC do not exist and the quantity is not 0 then create a cart using the REST service Amazon.ECS.CartCreate.

a. The cart information should be saved to the customer using the web service HbpCustomer.ModifyInfo.

4. If the CartId or HMAC do not exist and the quantity is 0 then take no action.

iii. The response from the service, Amazon.ECS.Model.Cart, or an empty Amazon.ECS.Model.Cart should be returned.

6. HbpCart.GetInfo
a. Input

i. UserId (String)

b. Output

i. Cart (Amazon.ECS.Model.Cart – XML Document)

c. Execution

i. Retrieve the customer’s CartId and HMAC using the web service HbpCustomer.GetInfo.  If the user has not logged into the application use the SessionId to identify them.

ii. Conditional:

1. If the CartId and HMAC exist then get the cart data using the REST service Amazon.ECS.CartGet.

a. It is possible for carts to expire after (7) days of inactivity, so the response should be verified and if an error is reported remove the cart information from the customer using HbpCustomer.Modify.

2. If the CartId or HMAC do not exist then do not make the call.

iii. The response from the service, Amazon.ECS.Model.Cart, or an empty Amazon.ECS.Model.Cart should be returned.

7. HbpCart.Clear

a. Input

i. UserId (String)

b. Output

i. Cart (Amazon.ECS.Model.Cart – XML Document)

c. Execution

i. Retrieve the customer’s CartId and HMAC using the web service HbpCustomer.GetInfo.  If the user has not logged into the application use the SessionId to identify them.

ii. Conditional:

1. If the CartId and HMAC exist then get the cart data using the REST service Amazon.ECS.CartClear.

a. It is possible for carts to expire after (7) days of inactivity, so the response should be verified and if an error is reported remove the cart information from the customer using HbpCustomer.Modify.

2. If the CartId or HMAC do not exist then do not make the call.
iii. The response from the service, Amazon.ECS.Model.Cart, or an empty Amazon.ECS.Model.Cart should be returned.

Presentation Outline
The presentation will be created using Microsoft PowerPoint.  The content of the presentation will cover these areas related to this project.

1. Amazon Review
a. Sales Areas

b. AWS Areas

c. AWS.ECS – This will be covered in detail because it is the primary data source for this project.
2. Home Theatre Outlet (Hot Buttered Popcorn)

a. Design approach

i. SOA

ii. Phased Implementation

1. Primary Design and Build

2. Business Model / Creation

3. Add-On Features

iii. Incorporation of Amazon components (ECS Classes and XML Schemas)

b. Integration Testing

i. User / Interface

ii. Capacity Testing
c. Orchestration and Integration

i. Web Services
ii. Front-end application
