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December 29, 2004

Project Two: Performance Modeling

CS399 Software Performance Engineering

Spring 2002

Date Assigned: 02-12-2002

Date Due: 02-26-2002
Overview: The goal of this project is for you to demonstrate your ability to model the performance of a software application using the Use Case, Sequence Diagram, and Software Execution Model techniques we’ve studied in class.  You’re going to do this by creating a model for the safeAuction database application from last semester.

Background: It is some time in the future and you are working in industry.  Your boss comes back from a long meeting with a nervous twitch.  It seems that things aren’t going well at MegaCorp. Sales of the company’s flagship product “Electronic Pocket Protector” have slowed down worldwide, but the management team has come up with an idea that will save the day: safeAuction™ - a safe, online auction system.

The auction system will differ from eBay because after the auction has completed, the money for the winning bid will be held in escrow until the buyer and seller conclude the transaction.  Buyers will be safe because the money will not be released to the seller until the buyer approves of the item.  Sellers will be safe, because the money is immediately put in escrow at the end of the auction, guaranteeing that the buyer has the funds to purchase the item.  Most importantly, however, MegaCorp is safe because it can immediately extract the three percent service charge from the seller.

Other than the escrow functionality, the electronic auction system will be very similar to eBay.

A crack team of developers is already working furiously on the code to get the system up and running.  However, YOU have been asked to figure out if the system will be responsive to users and to estimate the cost of the hardware necessary to implement the system.

SafeAuction supports the following functionality:

Administration Tasks:

· Registration: allows a new user to create an account with the safeAuction system.  Users provide a username which must be unique, a password, first name, last name, address, phone number, e-mail address, and bank account number.

· Login: verifies user id and password, after several unsuccessful logins, user will be prompted to re-register.

· Update Profile: allows a logged in user to modify information input at registration time.  The user can also choose to unregister from safeAuction.

· List items:

· Bid on by user: lists all items currently being bid on by the user.  Once the auction for an item has ended, the item is removed from the “bid on” list.  User should be able to select any item to perform Buyer Tasks.

· Auctioned by user: lists all items currently being auctioned by the user.  Once the auction has ended, the item is removed from the “auctioned” list.  User should be able to select any item to perform Seller Tasks.

· Purchased by user: lists all items purchased by the user through the safeAuction system.  An item is moved to the “purchased” list if the user has the winning bid , the item’s reserve is met (see Seller Tasks below), and the auction has expired.  User should be able to select any item to perform Buyer Tasks.

· Sold by user: lists all items sold by the user through the safeAuction system.  An item is moved to the “sold” list if the item’s reserve is met (see below) and the auction has expired.  User should be able to select any item to perform Seller Tasks.

· Unsold by user: list all items that were not sold by the user.  An item is “unsold” if the reserve has not been met (see Seller Tasks below) and the auction has expired.  At this point, the seller has the option of editing the item to change the auction termination date, and reserve.  Seller should be able to select any item to perform Seller Tasks.

· Banking: Shows the user’s current bank account balance and a history of the user’s bank transactions with safeAuction.  A bank transaction consists of a one-line description of the transaction, an amount, and a date/time the transaction occurred.

Buyer Tasks:

· Search for items by category: all safeAuction items are assigned a category.  Users can select a specific category and browse a list of items for sale.  The list displays the item’s one line description, category, current bid price, and the date/time the auction for the item will end.  Items are sorted by date/time so that the first auction to end appears first.

· Search for items by keyword: items have a one-line description in addition to a detailed description.  Users can type in a keyword return a list of items whose one-line or detailed description contain the keyword.  The list displays the item’s one line description, category, current  bid price, and the date/time the auction for the item will end.  Items are sorted by date/time so that the first auction to end appears first.

· View item: once a list of items has been displayed, the user can select a specific item for viewing.  Viewing the item allows the user to see the seller’s username, the date/time the auction for the item started, the date/time the auction for the item will end, a one line description of the item, a detailed description of the item, the item’s category, the current bid price for the item, the username of the currently winning bidder, and whether the reserve (see Seller Tasks below) has been met.

· Bid on item: while viewing an item, a user can bid on the item by entering a maximum bid amount.  SafeAuction automatically determines a new winning bidder by incrementally increasing all bids by $10.00 until the maximum bid for all users, with the exception of the winner is met or exceeded.  In the case of a tie, the user with the earliest bid on the item wins.  The user is immediately informed if s/he is now the winning bidder.

· Release escrow on item: while viewing an item a buyer has won in an auction, the buyer can “release escrow”.  This action debits the MegaCorp bank account by the amount of the buyer’s bid (less 3% for MegaCorp’s service fee) and credits the seller’s bank account by the same amount.  This action can only be performed once per sold item.

Seller Tasks:

· Search for items by category (see Buyer Tasks)

· Search for items by keyword (see Buyer Tasks)

· View/Modify item: (see Buyer Tasks).  If the item is being sold by the seller, then the seller will not have the ability to bid on the item.  Instead, the seller will be able to modify the item category, description, reserve price, and auction end date/time.

· Add item:  When a seller adds a new item to the auction, the following information is provided: auction end date/time, one line description, detailed description, reserve price, and category.  The reserve price is the minimum bid the seller is willing to accept at auction.  If this price is not met when the auction ends, then the item is not sold to the highest bidder and it is marked as “unsold”.

Miscellaneous Tasks/Notes:

· Advance date: Some mechanism must be provided to move the safeAuction date forward so that auctions can complete and escrowed payments can be automatically released.

· Special MegaCorp user: A special user, “megacorp”, with password “procagem” should be included with the system.  The MegaCorp user will be most interested in the banking task, and knowing how much money has accumulated due to service fees.

· Assume that there are 10 million registered with  the system.

· Assume that there are 1 million items for sale in the system.

· Assume that 100,000 users log on and use the system over the course of an hour.

· Assume that the system to be developed is a THREE TIERED system consisting of a web browser used by the user, a web server which executes the application code, and a database server.

DELIVERABLES:

A report e-mailed to bdugan@stonehill.edu containing: 

· An introduction explaining what SPE is and what performance modeling is and why it is being used on the safeAuction database application.

· An overview of the safeAuction database application.

· A use case diagram for the safeAuction database application and a discussion of the diagram.

· A sequence diagram for each of the use cases.  These diagrams should make use of references which will then be expanded for more detail.

· A software execution models for each sequence diagram you created, add resource estimates for each node of your software execution model, and solve the model.

· Based on your model solution, and the data and throughput requirements listed in the problem description, and some assumptions that you will make about how many actions a user will perform per session estimate:

· Number of dual processor web servers necessary

· Number of processors on the database server necessary

· Size of disk necessary

· Cost of hardware

· A conclusion which explains again what SPE is and what performance modeling is and why it is being used on the safeAuction database.  Discuss any troubling performance problems you uncovered in the model that you have created.  

· A PowerPoint slide presentation which you will use to describe your project to the class (10 minutes).

