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The B2B-HUBTM Structural Requirements Modeling
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“The hardest single part of building a software system is deciding precisely what to build. No other part of the conceptual work is as difficult as establishing the detail technical requirements, including all the interface to people, to machines, and to other software systems. No part of the work so cripples the resulting system if done wrong. No other part is more difficult to rectify later.” 

[Brooks, 1987]
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Introduction

General Overview

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Purpose

This project is to present a further analysis of the B2B-HUBTM system. This is a B2B online marketplace software system. B2B or Business to Business simply refers to on-line commerce between businesses as opposed to the more familiar Business to Consumer transactions. B2B sites are a way of bringing trading partners together on-line. And these sites usually operate in one of three ways: Catalog Sites, Exchange Sites or Auction Sites. Our system mainly includes all the three features.
Scope
The B2B-HUBTM software system provides buyers and suppliers a place to make transactions online. Convenience, quickness and low cost are the most impressing advantages of this system compare to traditional physical stores. B2B-HUBTM system consists of hardware and software parts. The hardware part is nothing more than a normal type of high-speed computer system. The software, referred to as B2B-HUBTM system, will control the membership verification, transaction handling, database update. The database of our B2B-HUBTM system includes membership information database, catalog database and auction database.

In this project, structural models of the functional aspects of the system are built. Activities and entities are modeled by object-oriented notations. In particular, OO-RML and IDEF0 diagrams are used to implement the modeling. 

Team Architecture

Team Members and Responsibilities

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Our team consists of three people: Xin Ding, Jian Ma, and Joon Ho.  The team is divided into three categories, representing people in the User World, System World and Subject World.  Primary concerns and roles played by each team member is listed as follows:

	Team Member
	Role Played
	Primary Concern

	Joon Ho
	User World:

Potential end-user
	· Functions Performed

· Response Time

· User Interface

· Reliability, Security 

	Jian Ma
	Subject World:

Customer
Consultants 

Client Company Managers
	· Functions Performed

· Development Time

· Cost

· Maintainability, Reliability

	Xin Ding
	System World:

Project Manager

Product Manager
	· Customers, End-users Needs

· Revenue, Profits, Market Share

· Reusability, Traceability

· Understandability


The overall work is made up of two major activities: Problem Analysis and product description.  
Problem Analysis Step
· Learn about the problem domain

· Understand the needs of potential users

· Understand all constraints on the solution

· Perform trade-offs between constraints

· Consider alternatives.

The major source of our information is through observing the activities of how people do business document and goods transfer, reading journal paper for current market needs, and surfing the web for related B2B technologies.  Functional-oriented problem analysis is used in this Step.  Data flow diagrams are sketched when as the problem become well understood.

Product Description Step
· Organize ideas

· Document SRS 

· Resolve conflicting views

· Extract issues
Structural Requirements Model/Specification

The Activity Diagram using IDEF0

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Top level Diagram













Input

Customer ID, PIN, Default ID

Output

Auction Status, Product Information, Latest News

Post on catalog, Receipt & Order No., Join auction, Cancel Order, Track Order, Page of Registration

Control

Credit card validation, Registration control, Customer validation, Service control

Mechanism

Employee, Computer

Top Level Detailed Diagram











Process B2B-HUB system can be decomposed into six activities.  Login as a member activity reads Customer ID and PIN as inputs, performs security process to check if customer is a member, and outputs isMember.  Login as a Guest activity reads Default ID as an input, and outputs isGuest.  These outputs go to Serve & Check activity as its inputs, and outputs isMember, isNotMember, Auction Status, Product Info and Latest News.  IsMember output is same as output of Login as a member activity.  Because both member and guest can go to Serve & Check activity, this output needs to be distinguished from NonMember and this activity outputs isMember again.  If customer is not member, goes to Register activity.  If customer is member, goes to Supply and Buy activities.  These three activities output Post on catalogue, Receipt & Order No., Join auction, Cancel order, Track order, and Page of Registration as in diagram.

Second Level Diagram : Service & Check





Serve & Check activity is decomposed into 4 activities.  Watch Auction activity reads Ismember or isGuest as inputs, performs Auction services, and outputs Join Auction and Auction Status.  Browse catalog activity reads Ismember or isGuest as inputs, and outputs Product Info and Post Product.  Join Auction and Post Product outputs go to check activity as its inputs, and Check activity outputs isMember, isNotMember after processing security. Read News activity reads Ismember or isGuest as inputs, and outputs Latest News.  

These four activities output Auction Status, Post Product, isMember, isNotMember,  and Latest News  as in diagram.

Second Level Diagram : Supply



Supply activity is decomposed into 3 activities.  Check Gold Member activity reads IsMember as inputs, performs checking customer information, and outputs Gold Member and Not Gold Member.  If customer is gold member, customer can post product without confirmation.  If customer is not gold member, customer needs confirmation to post product.  This four activity output Post on catalogue  as in diagram.

Second Level Diagram : Buy



Buy activity is decomposed into 4 activities.  Purchase activity reads IsMember as inputs, performs purchasing operation, and outputs Receipts & Order No..  Customer can cancel order through Cancel Order activity, which uses Receipts&Order No. as an input.  Customer can track order through Track Order activity, which uses Receipts&Order No. as an input.  Customer can join auction through Join Auction activity, which reads IsMember as an input, and outputs Receipt&Order No.  This four activity output Cancel Order, Track Order, and Receipt&Order No.  as in diagram.

Structural Requirements Model/Specification

The Activity Classes in OO-RML

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ActivityClass ProcessB2B-HUBSystem with


Input



ID : Customer ID, Default ID



Password : PIN


Control



Credit : Credit card validation



Register : Registration control



Service : Service control



Customer : Customer validation


Mechanism



Person : Employee



Machine : Computer


Output



Service : Auction Status, Product Info, Latest News



Posting :  post on catalogue



Purchasing : Receipt & Order No.



Auction : Join Auction



Cancel : cancel order



Track : Track Order



Register : Page of registration


Initially



Already-type ID & PIN ? Not


Finally



Processing B2B-HUB ? Yes

ActivityClass Login-As-a-Member with


Input



ID : Customer ID



Password : PIN


Control





Customer : Customer validation


Mechanism



Person : Employee



Machine : Computer


Output



IsMember : isMember


Initially



Already-type ID & PIN ? Not (Customer in Member)


Finally



Customer is Member ? Yes

ActivityClass Login-As-a-Guest with


Input



ID : Default ID



Password : Null


Control





Customer : Customer validation


Mechanism



Person : Employee



Machine : Computer


Output



IsGuest : IsGuest


Initially



Already-type ID ? Not (Customer in Guest)


Finally



Customer is Guest ? Yes (Customer = Guest

ActivityClass Service&Check with


Input



isMember : ismember



isGuest : isGuest


Control





Customer : Customer validation



Service : Service control


Mechanism



Person : Employee



Machine : Computer


Output



Service : Auction Status, Product Info, Latest News



IsMember : isMember



IsNotMember : isNotMember


Initially



Customer is Member or Geust


Finally



Customer shall be distinguished if Member or Guest.
ActivityClass WatchAuction with


Input



isMember : isMember



isGuest : isGuest


Control





Service : Service control


Mechanism



Person : Employee



Machine : Computer


Output



Service : Auction Status



Auction : JoinAuction


Initially



Customer is Member or Geust


Finally



Customer wants to join Auction.

ActivityClass BrowseCatalogue with


Input



isMember : isMember



isGuest : isGuest


Control





Service : Service control


Mechanism



Person : Employee



Machine : Computer


Output



Service : Product Info.



Catalogue : PostProduct


Initially



Customer is Member or Geust


Finally



Customer wants to post product.

ActivityClass ReadNews with


Input



isMember : isMember



isGuest : isGuest


Control





Service : Service control


Mechanism



Person : Employee



Machine : Computer


Output



Service : Latest News


Initially



Customer is Member or Geust


Finally



Customer reads latest news.

ActivityClass Check with


Input



Auction : JoinAuction



Catalogue : PostProduct


Control





Customer : Customer validation


Mechanism



Person : Employee



Machine : Computer


Output



isMember : isMember



isMember : isNotMember


Initially



Customer wants to join Auction or post Product.


Finally



Customer is distinguished by Member and NonMember.

ActivityClass Supply with


Input



isMember : isMember


Control





Customer : Customer validation


Mechanism



Person : Employee



Machine : Computer


Output



Posting : Post on Catalogue


Initially



Customer is Member.


Finally



Customer posts product on the catalogue.

ActivityClass CheckGoldMember with


Input



isMember : isMember


Control





Customer : Customer validation


Mechanism



Person : Employee



Machine : Computer


Output



isMember : GoldMember



isMember : NotGoldMember


Initially



Customer is Member.


Finally



Customer is distinguished by Member and NonMember.

ActivityClass PostProductWithoutConfirmation with


Input



isMember : GoldMember


Control





Customer : Customer validation


Mechanism



Person : Employee



Machine : Computer


Output



Posting : Post on Catalogue


Initially



Customer is a Gold Member.


Finally



Customer posts product on the Catalogue.

ActivityClass PostProductWithConfirmation with


Input



isMember : NotGoldMember


Control





Customer : Customer validation


Mechanism



Person : Employee



Machine : Computer


Output



Posting : Post on Catalogue


Initially



Customer is not a Gold Member.


Finally



Customer posts product on the Catalogue.

ActivityClass Buy with


Input



isMember : isMember


Control





Credit : Credit card validation


Mechanism



Person : Employee



Machine : Computer


Output



Purchase : Receipt&Order No.



Auction : Join Auction



Cancel : Cancel Order



Track : Track Order


Initially



Customer is a Member.


Finally



Customer purchases regular goods or auction goods, 

or cancels order or tracks order.

ActivityClass Purchase with


Input



isMember : isMember


Control





Credit : Credit card validation


Mechanism



Person : Employee



Machine : Computer


Output



Purchase : Receipt&Order No.


Initially



Customer is a Member.


Finally

Customer purchases regular goods.

ActivityClass JoinAuction with


Input



isMember : isMember


Control





Credit : Credit card validation


Mechanism



Person : Employee



Machine : Computer


Output



Purchase : Receipt&Order No.


Initially



Customer is a Member.


Finally

Customer purchases Auction goods.

ActivityClass CancelOrder with


Input



Purchase : Receipt&Order No.

Control





Credit : Credit card validation


Mechanism



Person : Employee



Machine : Computer


Output



Cancel : Cancel Order


Initially



Customer purchased goods.


Finally

Customer cancels order.

ActivityClass TrackOrder with


Input



Purchase : Receipt&Order No.

Control





Credit : Credit card validation


Mechanism



Person : Employee



Machine : Computer


Output



Track : Track Order


Initially



Customer purchased goods.


Finally

Customer tracks order status.

ActivityClass Register with


Input



isMember : isNotMember

Control





Register : Registration control


Mechanism



Person : Employee



Machine : Computer


Output



Register : Page of Registration.


Initially



Customer is not a Member.


Finally

Customer registers as a Member.

Activity Class Diagram (Partial)

(This diagram is part of the whole activity class diagram that was discussed above.)
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Specify (Static) Entities: Using Entity Classes

Object-Oriented model of entity class using RML

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------
EntityClass Customer with


Necessary unique part



Password:
Password



Account:
Customer account number



CustomerID:
Member ID


Association 



Address:
 Addresses



Phone: 
 Phone number of the customer

          
EntityClass Buyers is a kind of Customer 
 
EntityClass Supplier is a kind of Customer 

EntityClass
CustomerAccount with


Necessary unique part



Password:
Password



Account:
Customer account number


Association 



Balance:
Account balance

EntityClass
CustomerOrder with


Necessary 



OrderNumber:

The order number of item




When-created: Date




When-terminated: Date



ItemNumber:

The code of item


Association 



Name:


The name of the order item



Price:


The item price

Quantity:

The quantity of the order

Status:


Shipping status

EntityClass
Category with


Necessary unique part



ItemNumber:

The code of item


Association 



SupplierID:

The code of the company who supplies the item



Name:


Item name



ItemDescription:
Description of the goods



Price:


The price of the item



Stock:


The available quantity of item

EntityClass
Supplier IS A Customer with


Necessary unique part



SupplierID:

The code of the company who supplies items


Association 

EntityClass
Buyer IS A Customer with


Necessary unique part



BuyerID:

The code of the company who buy items


Association 

EntityClass
Payment with


Necessary unique part



BuyerID:

The code of the company who buy items



Buyeraccount:

Account


Association 



EffectiveDate:

The payment date



Amount:

The amount of money


EntityClass PayCheck is a kind of Payment      

  
EntityClass PayCredit is a kind of Payment 

EntityClass
PayCheck IS A Payment with


Necessary unique part



CheckNo:

The check number




Association 



Title:


The owner of the check



Date:


The date when wrote the check




EntityClass
PayCredit    IS A payment with


Necessary unique part



CreditCardNo:

The number of credit card


Association 



Title:


The owner of the credit card



ExpireDate:

The expiring date of the credit card 



EntityClass
Delivery with


Necessary part



DeliveryNumber:
The code of the delivered item


Association 



Weight:

Shipping weight



Address: 

Shipping addresses



CustomerPhone:
Phone number of the customer



DeliveryType:

Shipping type



Date:


The date of delivery

EntityClass
Invoice    with


Necessary unique part



InvoiceNo:

The number of invoice


Association 



EffectiveDate:

The effective date



ItemNumber:

The code of the item



Price:


The total payment of the product



Quantity:

The quantity of the product



Name:


The customer’s name



Type:


The invoice for buyer/supplier

 Entity class diagram
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Issues
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Incompleteness:

Problem:  Many detailed requirements appeared in project II.

Option 1: Add new requirements as needed.

Option 2: Keep the old requirements of the project I.

Solution: option 1.

Reason:   Any requirements of the whole system should be include in structural

    modeling.

Ambiguities:

Problem:  In IDEF0 diagrams, the temporal relation cannot present clearly.

Option 1: Using sequence number to present inputs and outputs.

Option 2: Do it in detail design.

Solution: option 2

Reason:   Since SADT itself has this unsolved problem; we cannot show the temporal 

    relation here.

Alternative:

Problem:  We have two options on entity class PayCheck and PayCredit.

Option 1: Treat PayCheck and PayCredit as Payment property

Option 2: Treat PayCheck and PayCredit as separately entity classes.

Solution: option 2.

Reason:   PayCheck and PayCredit are two kinds of payment. They have different 

attributes.
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