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Use Cases Description

Use Case Id: 1
Use Case Title: Register
Actors & Corresponding Buyer
Roles:
Corresponding Classes: Buying
Corresponding Attributes: Buyer
Corresponding Interfaces: Buy
EBTs: Buying
Attributes: Buyer
Behaviors: Order(), Pay()
Business Objects: No
Industrial Objects: No

Use Case Description:

1. A new Buyer request to register;

2. The system display the register page and
asks the new buyer to enter login name
and password;

3. Buyer enters the required information;

4. The system precedes the register
process.

Alternatives:

1.1 if it's not a new buyer , register is not
necessary.

Use Case Id: 2
Use Case Title: Login
Actors & Corresponding Buyer
Roles:
Corresponding Classes: Buying
Corresponding Attributes: Buyer
Corresponding Interfaces: Buy
EBTs: Buying
Attributes: Buyer
Behaviors: Order(), Pay()
Business Objects: No
Industrial Objects: No
Use Case Description: 1. Buyer enter his/her user name and
password;
2. the system verify the buyer name &
password;

3. If the name and password match, login.

Alternatives:

3.1. if the name and password do not match,
error message is shown.




Use Case Id: 3
Use Case Title: Update user info
Actors & Corresponding Buyer
Roles:
Corresponding Classes: Buying
Corresponding Attributes: Buyer
Corresponding Interfaces: Buy
EBTs: Buying
Attributes: Buyer
Behaviors: Order(), Pay()
Business Objects: No
Industrial Objects: No
Use Case Description: 1. old Buyer login the system with
username and password;
2. The Buyer request to update user info;
3. the system displays the current user info;
4. user updates the buyer info and save,
5. system will store the updated user info.

Alternatives:

4.1 buyer can cancel the update.

Use Case Id: 4
Use Case Title: Browse Products
Actors & Corresponding Buyer

Roles:

Corresponding Classes:

Shopping, Product

Corresponding Attributes:

Seller, Buyer, Product, productName,
productPrice, productNumber, brand,
description

Corresponding Interfaces:

Shop

EBTs:

Shopping

Attributes: Seller, Buyer, Product
Behaviors: examineProduct(), compareProduct(), selectProduct()

Business Objects:

| Product

Attributes: productName, productPrice, productNumber, brand, description
Behaviors: displayProduct(), updateProduct(), createProduct(),
destroyProduct(), getProduct(), searchProduct()

Industrial Objects:

No

Use Case Description:

1. Buyer requests to view the products in a
product category;

2. The system returns the shopping
information for all the available products.

Alternatives:

2.1 if no available products, show “no record”
info.




Use Case Id: 5

Use Case Title: Perform Product Search

Actors & Corresponding Buyer

Roles:

Corresponding Classes: Shopping, Product

Corresponding Attributes: Seller, Buyer, Product, productName,
productPrice, productNumber, brand,
description

Corresponding Interfaces: Shop

EBTs: Shopping

Attributes: Seller, Buyer, Product
Behaviors: examineProduct(), compareProduct(), selectProduct()

Business Objects: | Product

Attributes: productName, productPrice, productNumber, brand, description
Behaviors: displayProduct(), updateProduct(), createProduct(),
destroyProduct(), getProduct(), searchProduct()

Industrial Objects: No
Use Case Description: 1. Buyer inputs the product name he/she
wants to search for shopping;
2. The system returns all available products
that fit the search name.
Alternatives: 2.1 if no matched products, show “can not find”
Use Case Id: 6
Use Case Title: Add to Shopping Cart
Actors & Corresponding Buyer
Roles:
Corresponding Classes: Shopping, Product, Shopping Cart
Corresponding Attributes: Seller, Buyer, Product, productName,

productPrice, productNumber, brand,
description, shoppingCartID, quantity,

totalAmount
Corresponding Interfaces: Shop, store
EBTs: Shopping

Attributes: Seller, Buyer, Product
Behaviors: examineProduct(), compareProduct(), selectProduct()

Business Objects: | Product

Attributes: productName, productPrice, productNumber, brand, description
Behaviors: displayProduct(), updateProduct(), createProduct(),
destroyProduct(), getProduct(), searchProduct()




Industrial Objects: | Shopping Cart

Attributes: ShoppingCartID, quantity, totalAmount
Behaviors: displayCart(), addProductOrder(), removeProductOrder(),
getCart(), checkout(), createCart(), destroyCart()

Use Case Description: 1. When the Buyer finds the products
he/she wants, he/she adds them to the
shopping cart;

2. The system will store and keep the
information of the products that have
been added into shopping cart.

Alternatives: No.

Use Case Id: 7

Use Case Title: Delete Products from Shopping Cart
Actors & Corresponding Buyer

Roles:

Corresponding Classes: Shopping, Product, Shopping Cart
Corresponding Attributes: Seller, Buyer, Product, productName,

productPrice, productNumber, brand,
description, shoppingCartID, quantity,

totalAmount
Corresponding Interfaces: Shop, store
EBTs: Shopping

Attributes: Seller, Buyer, Product
Behaviors: examineProduct(), compareProduct(), selectProduct()

Business Objects: | Product

Attributes: productName, productPrice, productNumber, brand, description
Behaviors: displayProduct(), updateProduct(), createProduct(),
destroyProduct(), getProduct(), searchProduct()

Industrial Objects: | Shopping Cart

Attributes: ShoppingCartID, quantity, totalAmount
Behaviors: displayCart(), addProductOrder(), removeProductOrder(),
getCart(), checkout(), createCart(), destroyCart()

Use Case Description: 1. After the buyer has added some
products into shopping cart, if he/she
later doesn’t want it (them) any more,
he/she selects to delete it(them) from
shopping cart;

2. The system will delete the product(s) and
its relating information from the shopping
cart.

Alternatives: No.




Use Case Id: 8

Use Case Title: View Shopping Cart

Actors & Corresponding Buyer

Roles:

Corresponding Classes: Shopping, Product, Shopping Cart
Corresponding Attributes: Seller, Buyer, Product, productName,

productPrice, productNumber, brand,
description, shoppingCartID, quantity,

totalAmount
Corresponding Interfaces: Shop, store
EBTs: Shopping

Attributes: Seller, Buyer, Product
Behaviors: examineProduct(), compareProduct(), selectProduct()

Business Objects: | Product

Attributes: productName, productPrice, productNumber, brand, description
Behaviors: displayProduct(), updateProduct(), createProduct(),
destroyProduct(), getProduct(), searchProduct()

Industrial Objects: | Shopping Cart

Attributes: ShoppingCartID, quantity, totalAmount
Behaviors: displayCart(), addProductOrder(), removeProductOrder(),
getCart(), checkout(), createCart(), destroyCart()

Use Case Description: 1. Once the Buyer has add some products
into shopping cart, he/she can request to
view the shopping cart;

2. The system show all the products and
their information in the shopping cart and
total price;

3. After review, the user can continue
shopping.

Alternatives: 3.1the Buyer can select to checkout if
he/she finish shopping;

3.2The buyer can select to delete one or
more products in the shopping cart.




Use Case Id: 9
Use Case Title: Update Product Info
Actors & Corresponding Sales Person, sales person
Roles:
Corresponding Classes: Selling, Product
Corresponding Attributes: Seller
ProductName
ProductPrice
Brand
Description
productNumber
Corresponding Interfaces: Update
EBTs: Shopping, Selling

Attributes: seller, buyer, product
Operations: examineProduct, compareProduct, selectProduct, deliver,
collectPayment

Business Objects: | Product

Attributes: productName, productPrice, Brand, description, productNumber
Operations: displayProduct, updateProduct, createProduct, destroyProduct,
getProduct, searchProduct

Industrial Objects: None

Use Case Description: 1. buyer enters system with ID
2. buyer changes product information
3. buyer saves new product information

Alternatives: 3.1. buyer aborts changes

Use Case Id: 10

Use Case Title: Update Inventory

Actors & Corresponding Sales Person, sales person; Shipping Clerk,
Roles: clerk

Corresponding Classes: Inventory, Product

Corresponding Attributes: InventorylD, dateReceived, dateShipped,;

ProductName, ProductPrice, Brand,
Description, productNumber

Corresponding Interfaces: Update

EBTs: Shopping

Attributes: Seller, Buyer, Product
Operations: examineProduct(), compareProduct(), selectProduct()

Business Objects: | Product

Attributes: productName, productPrice, Brand, description, productNumber
Operations: displayProduct, updateProduct, createProduct, destroyProduct,
getProduct, searchProduct

10




Industrial Objects: | Inventory

Attributes: InventorylD, dateReceived, dateShipped
Operations: updatelnventory, createlnventory, destroylnventory,
checkinventory, getinventory

Use Case Description:

4. Buyer enter system with ID
5. buyer changes inventory record
6. buyer saves changes

Alternatives:

3.1. buyer aborts changes

Use Case Id:

11

Use Case Title:

Ship Products

Actors & Corresponding
Roles:

Shipping Clerk, clerk

Corresponding Classes: Shipping Info

Corresponding Attributes: ShippingName, shippingAddress
Corresponding Interfaces: ship

EBTs: Selling

Attributes: Seller

Operations: deliver(), collectPayment()

Business Objects:

| Delivery

Attributes: customerinfo, deliveryType, deliveryDate

Operations: processDelivery()

Industrial Objects:

No

Use Case Description:

1. buyer gets shipping information
2. buyer directs shipment to proceed

Alternatives:

none

Use Case Id:

12

Use Case Title:

Check Out

Actors & Corresponding
Roles:

Buyer, buyer

Corresponding Classes:

Shopping Cart

Corresponding Attributes:

ShoppingCartID, quantity, totalAmount

Corresponding Interfaces:

Check Out

EBTs:

Buying

Attributes: Buyer

Operations: Order(), Pay()

11




Business Objects:

| Order

Attributes: productName, productQuantity, totalPrice, customerinfo, orderDate

Operations: requestOrder(), processOrder()

Industrial Objects:

| Order Form

Attributes: orderNumber, date

Operations: createOrderForm, destroyOrderForm, calculateTotal

Use Case Description:

1. buyer completes orders
2. buyer selects checkout
3. buyer logs off

Alternatives:

3.1. buyer continues shopping

Use Case Id:

13

Use Case Title:

Enter Shipping Info

Actors & Corresponding
Roles:

Buyer, buyer

Corresponding Classes:

Shipping Info

Corresponding Attributes:

ShippingName, shippingAddress

Corresponding Interfaces:

<<include>> in Check Out, Check Out

EBTs:

Selling

Attributes: Seller

Operations: deliver(), collectPayment()

Business Objects:

| Delivery

Attributes: customerinfo, deliveryType, deliveryDate

Operations: processDelivery()

Industrial Objects:

| Shipping Info

Attributes: shippingName, shippingAddress
Operations: createShipinfo(), destroyShipinfo(), getShipInfo()

Use Case Description:

7. buyer enters customer info
8. buyer enters shipping address

Alternatives:

none

Use Case Id:

14

Use Case Title:

Enter Credit Card Info

Actors & Corresponding
Roles:

Buyer, buyer

Corresponding Classes:

Credit Card

Corresponding Attributes:

CreditCardNumber, creditCardType,
expirationDate

Corresponding Interfaces:

<<include>> in Check Out, Check Out

12




EBTs: | Buying

Attributes: Buyer
Operations: Order(), Pay()

Business Objects: | Payment

Attributes: paymentAmount, paymentType
Operations: requestPayment(), processPayment()

Industrial Objects: | CreditCard

Attributes: CreditCardNumber, creditCardType, expirationDate
Operations: verifyCreditCard(), createCreditCard(), destroyCreditCard(),
getCreditCard(), chargeCreditCard()

Use Case Description: 1. buyer enters credit card number
2. buyer enters credit card expiration date
3. buyer enters credit card type

Alternatives: none

Use Case Id: 15

Use Case Title: Verify Credit Card

Actors & Corresponding Credit Verification Company
Roles:

Corresponding Classes: Credit Card

Corresponding Attributes: CreditCardNumber, creditCardType,
expirationDate

Corresponding Interfaces: Verify

EBTs: Buying

Attributes: Buyer
Operations: Order(), Pay()

Business Objects: | Payment

Attributes: paymentAmount, paymentType
Operations: requestPayment(), processPayment()

Industrial Objects: | Approval, Credit Card

Attributes: CreditCardNumber, creditCardType, expirationDate
Operations: verifyCreditCard(), createCreditCard(), destroyCreditCard(),
getCreditCard(), chargeCreditCard()

Attributes: Status, limit, balance

Operations: approve(), decline

Use Case Description: buyer checks status
buyer checks balance
buyer checks limit
buyer checks charge

. buyer approves charge

agrwnPE

Alternatives: 5.1 buyer declines charge

13




CRC Cards

Shopping (EBT) (Trader)

RESPONSIBILITY

COLLABORATION

Product transition

CLIENT SERVER
* Buying (EBT) * ExamineProduct()
» Selling (EBT) o CompareProduct()
* Product (BO) » SelectProduct()

Buying (EBT) (Buyer)

RESPONSIBILITY

COLLABORATION

Product purchasing CLIENT SERVER

* Shopping * Order()

(EBT) *  Pay()
* Payment (BO)
* QOrder (BO)
Selling (EBT) (Seller)
RESPONSIBILITY COLLABORATION
Product selling CLIENT SERVER
* Shopping * Deliver()
(EBT) * CollectPayment()

» Delivery (BO)

Product (BO) (Product)

RESPONSIBILITY

COLLABORATION

Entity of trading

CLIENT SERVER
* Shopping » DisplayProduct()
(EBT) * ProductSearch()
e Inventory (10) e UpdateProduct()
* Create Product()
* DestroyProduct()

SearchProduct ()
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Invoice (BO) (Invoice)

RESPONSIBILITY

COLLABORATION

Record the purchase
and payment information

CLIENT

SERVER

* Buying (EBT)
* Product (BO)
e Order (BO)

» Payment (10)

* SendlInvoice()
* Changelnvoice()

Order (BO) (Order)

RESPONSIBILITY

COLLABORATION

Order product

CLIENT

SERVER

* Buying (EBT)

* Shopping Cart
(10)

e Order Form

(10)

* RequestOrder()
* ProcessOrder()

Delivery (10) (Delivery)

RESPONSIBILITY

COLLABORATION

Deliver products
purchased

CLIENT

SERVER

* Selling (EBT)
* Shipping Info

(10)

ProcessingDelivery()

Inventory (10) (Product store)

RESPONSIBILITY

COLLABORATION

Provide available
products

CLIENT

SERVER

* Product (BO)

Updatelnventory()
Createlnventory()
Destroylnventory()
Checkinventory()
Getlnventory()
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Credit Card (10) (Payment type)

RESPONSIBILITY COLLABORATION
Provide a way to pay CLIENT SERVER
* Payment (BO) » VerifyCreditCard()
* Approval * CreateCreditCard()
Credit Card e DestroyCreditCard()
(10) « GetCreditCard()

» ChargeCreditCard()

Approval Credit Card (10) (Credit Card approval)

RESPONSIBILITY

COLLABORATION

CLIENT SERVER
Provide Credit Card * Credit Card *  Approve()
verification (10)

Payment (I0) (Payment)

RESPONSIBILITY

COLLABORATION

Pay for the product

CLIENT

SERVER

* Buying (EBT)

e Credit Card
(10)

» Check (10)

* ReguestPayment()
* ProcessPayment()

Check (10) (Payment type)

RESPONSIBILITY

COLLABORATION

Provide way to pay

CLIENT

SERVER

* Payment (BO)

» SignCheck()
» ClearCheck()
» DepositCheck()

Shopping Cart (I0) (Product holder)

RESPONSIBILITY

COLLABORATION

Holding Products CLIENT SERVER
e Order (BO) » DisplayCart()
* AddProductOrder()
* RemoveProductOrder()
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» UpdateProductOrder()
* GetCart ()

* Checkout()

» CreateCart()

» DestroyCart ()

Order Form (10) (Order recorder)

RESPONSIBILITY COLLABORATION
Record order information CLIENT SERVER
* Order (BO) * CreateOrderForm()

» DestroyOrderForm()
» CalculateTotal()

* UpdateOrderForm()
» VerifyOrderForm()

Shipping Info (I0) (Shipping record)

RESPONSIBILITY COLLABORATION
CLIENT SERVER
Record shipping » Delivery (BO) * CreateShipInfo()
information » DestroyShipinfo()
» GetShiplinfo()

17




Class Diagram (Traditional Model)

Inventory
EfinventoryID : Integer
EfdateRecieved : Date
EfdateShipped : Date

describes

CreditCard

E¥icreditCardNumber : Integer
E¥creditCardType : String
EexpirationDate : Date

#\erifyCreditCard()
#WcreateCreditCard()
#destroyCreditCard()
#WyetCreditCard()

0..n
owns| 1

Customer

EfcustomerNumber : Integer
EScustomerName : String
EfcustomerAddress : String
EfhomePhone : Integer
EfworkPhone : Integer
EfemailAddress: String
ESfaxNumber : Integer

Shippinginfo
EfshippingName : String
EfchippingAddress : String

#createShipinfo()
#destroyShiplinfo()

#getShipinfo()

is payment for

requests

‘0..1

|
0..n W‘}"l

OrderFom
BorderNumber : Integer

Efdate : Date

W pdateCustomer()
FWregister()

#Wogin()
#createCustomer()
#destroyCustomer()
#yetCustomer()

Product

roductNumber
rand
itle
escription
rice

keeps

stores

0..n| ic eateOderForm()

#destroyOrderFom()
®calculateTotal()

0.1

orders

1

ShoppingCart

E¥shoppingCartID : Integer
EB¥quantity : Integer

#displayCart()
#addProductOrder()

Bupdatelnventory)  |g.n
#createlnventory()
i estroylnventory()
#checkinventory()
®yetinventory()

Description:

SproductSearch()
®updateProduct()
®createProduct()
SdestroyProduct()
SgetProduct()
SsearchProduct()

1 |P®¥displayProduct() | 9. n

#removeProductOrder()
#updateProductOrder()
#yetCart()

Fcheckout()
FcreateCart()
#destroyCart()

The traditional model is made up of mostly industrial objects as is typical of a
model developed without stability in mind. It shows the relationships among the
various traditional classes. These classes are self explanatory. Naming of the
relationships among the classes makes the traditional model more clear and

understandable.
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Class Diagram (Stability Model)

Eduring Business

Business Objects Industrial Objects
Themes

Inventory

nvemtorylD
lateRecieved
lateShipped

Product
EEproductName

roductPrice
rand

Shoppin
PRIng escription descri
+Produ roductNumber W
h =
|shop
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[®updateProduct()
[McreateProduct() coheD
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earchProductfyProduict ayment Payment spirationDate

0.1 aymentamount

+Product/Product 1.+Product : :
n)aymentType || erifyCreditCard

1.n

’ reateCreditCard()
degcribe estroyCreditCard()
Payme equestPayment() etCreditCard()
simoice \ 1 /5{1 rocessPayment() hargeCreditCard()
| Do | +ereditcardd-n
urchase#
Approval
Erodur_,ﬂ\lame CreditCard
er | @SiotalPrice
Ebuyerinfo E?n?lttus
Eendlnvoiceo Check Ebalance
l hangelnwice() heckNumber
1 fHeceipt heckOwner [Fapprowe()
ank [Mdecline()
mount
order Egnchecko
earCheck()
+Buyer lepositCheck()
Buyin ! +Check 1.n s pajd for
ying 1 1/+Order 0.1\ 4 Shopping Cart pal
.Jr der() +Buyer Order Sho-ppmg Cart
[Hpay() EproductName uc;z‘:i';gca”'D
narodquuaﬁty otal Amount
BEtotalPrice
BEcustomerinfo < | isplayCart()
EEorderDate ||| #addProductOrder(
moveProductOrder()
.equestOrderO pdateProductOrder()
[ ®processOrder() etcat)
heckOut()
ateCart()
lestro
Selling vcar()
[Bdeliver() +Seller
[McollectPayment()| 1
i 1.n
+Delhe +‘OrderForm
1.n |EdeliveryType
EdelivenyDate Order Form
<]\ Shipping Info ErderNumber
Ipping In
[B®processDelivery() | Sy | late

ippingName
ippingAddess | _—— %EreateorderFormo

lestroyOrderFom()
ateShipinfo() alculateTotal ()
lestroyShiplInfo()
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Description:

In the stability model we have made all traditional model classes industrial
objects with the singular exception of “Product”. We feel that Product is properly
a business object because anything can be a product. In the specific problem
domain a product is something sold by the electronics store. However with a
stable and reusable core, product could become any thing that is bought and
sold (e.g. a car, a house, a dog, etc.). The enduring business themes are all quite
stable over time. Shopping, buying and selling apply to any purchase relationship
or item. The business objects are stable externally as they relate to the enduring
business themes, and change only with their internal implementation. The
industrial objects are a specific implementation of the model for our specific
problem domain.

20



Behavior Model — State Transition Diagram (STD)

Product

Product record
Updated

No [ New Product ] / createProduct()  New Inventory [ Product Changed ] / updateProduct()

Inventory Item

[ Want Product ] / searc hProduct()

Product
Found

Product Product
Retreived A Displayed -
[ Want Detail ] / getProduct() L J [ Found ] / displayProduct()

[ Product Obsolete ] / destroyProduct()

Product record -

Destroyed \ /i

Description:

Product transitions through several states in the system as it is entered in
inventory, updated, and destroyed. Additionally the product class can be
displayed or retrieved from the catalogue which is implicit in our system.
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Shopping

[ Product Desired ] / Examine Product
‘/ No tem \( Product

Selected Examined

[ Other Product Available ] / Compare to Outside Produc
Catalogue Product Available ] / Compare to Inside Product

Product
Compared

[ Product Acceptable ] / Select Product

Product
Selected

[ Product Not Acceptable ] / Don't Select Product

Product
L Rejected

Description:

Shopping is one of our enduring business themes it allows browsing of products,
comparison of products with others in our system and selection or rejection of
any product.

22



Shopping Cart

No Cart[ Chrtreqjested]/CreateC@(}\chan W[Cmcreated]/dsdayCat() Cart
Qeaed ‘ Displayed

oetCart()

Product
not empty ] / removeProduct() [ Cart nat full ] / addProductOrdex()

[ cart not [ update requested ] / updateProductOrder()

Order
checkOut() Upckted

[ Destroy permitted | / DestroyCart()

Description:

Shopping cart is one of our industrial objects. It allows creation and destruction of
instantiations. Other states include adding and removing products, updating
orders, display or retrieval of the cart, and submission of the entire cart of orders.

23



Behavior Model — Activity Diagram

Activity diagram — buyer (customer) browsing activities

Customer (from Use Case View)

\ Or
Search for Products > Browse by Category

Product Not| Found

WerSearch N\ Select Product
\_Parameters _/ ST
Or

Product Found

View Product
Info

-

Description:

Customer browsing allows a search for a specific product or an examination of
an entire product category. If a product is found it can be viewed, if not found the
customer is allowed to search or brows again.
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Activity diagram — buyer (customer) checkout activities

Customer (from Use Case View) Credit Verificaton Co

—<

Use Other Shipping Addre

Use Custoier Address Enter Shipping
Address

Credit Card Info Stored

2]

Credit Card Info Not Stored

Enter Credit ™\ Validate Credit
Card Info / Card

Enter New Card

Card Not Valid

Quit Ordering

Card Valid

\
L

Description:

Customer checkout first allows identification and entry of the shipping address,
then entry or retrieval of credit card information, and finally validation of the credit

card.
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Activity diagram — Buyer (customer) login and update activities

Customer (from Use Case View)

Login j

Login| Fail

E

Login|Success

Update \
Customer Info  /

:

Veriy Nm Info Not Correct

i

Info Correct

Description:

Customer login and update allows an update and verification of customer
information after a valid login process.
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OO Heuristics

The design heuristics provide a guide to what is and what is not appropriate in
the system design. They are “rules of thumb” to which we can compare our
design elements.

Our design includes about the same number of methods for each class,
intelligence is distributed (heuristic 3.1). There is no macho class (heuristic 3.2),
and each class performs needed operations.

Heuristic 2.8 A class should capture one and only one key abstraction.
Our classes are simple with one responsibility each. Each plays a role as a main
entity within the domain model. No key abstraction maps to more than one class.

Heuristic 2.9 Keep related behavior and data in one place.
All related data is kept within one class. Policy is a good example the data
needed for the contract and all of the needed data is contained within policy.

Heuristic 2.11 Be sure the abstractions that you model are classes and not
simply the roles objects play.

The use of the four tests helped to ensure that each class qualifies as a class
rather than an instance of a class or a specific role.

Heuristic 3.1 Distribute system intelligence horizontally as uniformly as
possible, that is, the top level classes in a design should do the work
uniformly.

Heuristic 3.4 Beware of classes that have too much noncommunicating
behavior, that is, methods that operate on a proper subset of the data
members of a class. God classes often exhibit much noncommunicating
behavior.

Our classes have no behaviors that are noncommunicating. Each operation must
necessarily communicate with at least one other class.

Heuristic 4.1 Minimize the number of classes with which another class
collaborates.

We have kept our design simple and understandable with only four high level
classes. We feel that communicating with three other classes meets this
heuristic. Note: there is the potential of conflict with heuristic 3.1.

Heuristic 4.2 Minimize the number of message sends between a class and
its collaborator. Only necessary messages are sent or received.
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Heuristic 5.5 In practice, inheritance hierarchies should be no deeper than
an average person can keep in short term memory. The text goes on to
suggest no more than 6 deep. We feel an arbitrary numbers is not needed and
too specific. In practice our inheritance hierarchies are no more than three levels
deep which enhances understandability and clarity.

Heuristic 6.1 No multiple inheritance. We have carefully avoided multiple
inheritance in our stability model.

This is just a sampling of the heuristics we applied. We could go on for a long
time listing each heuristic separately.

Rewrite of Problem Statement

Our original problem statement dealt with the specific problem domain in a
traditional manner. After analyzing our model with stability in mind we see that a
stable model has little to do directly with Doe’s Electronics e-commerce. Rather
the problem becomes the stable, abstract, and intuitive “shopping”. Shopping
does not necessarily require a purchase, but does require both buying and
selling which are our other two enduring business themes. Shopping involves
some type of product, any type of product, which is one of our business objects.
If a purchase is made then an order, invoice and delivery are required which are
our other three business objects.

Only when we get to the actual implementation of the system do we then deal
with the original Doe’s Electronics traditional problem domain. There we
implement our design (business objects) with industrial objects from our
traditional model. The implementation is specific to the immediate problem
domain.

The stable model is enduring, adaptable, reusable, and scalable. Doe’s
Electronics can begin selling products other than electronics, or could change its
business entirely from retail electronics to wholesale commaodities, or real estate,
or any number of other selling activities.
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Pattern Documentation

Meta Model Shopping (EBT)

seller buyer product
+product
+buyer h
+sellel as 0..n
+sho
hi+Sh ,jp
s OIOShopping

examineProduct() compareProduct() selectProduct()
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Meta Model Buying (EBT)

Seller

inherits

1..n

Order()

Buyer

1.

inherits

n

Buying

Product
inherit 1..n
as
0..n
Pay()
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Meta Model Invoice (BO)

sendinvoice changelnwice

1..n on
can
ca

Invoice
/- BN
has ha K\
1 n
purchase# productNarHe totalPrice buyerinfo
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Meta Model Product (BO)

Update
Product

Display Product

Product Number -

Product Name

Reference

Inc. 1996.

Search
Product

Get Product

0..n
\

can
can ?‘

—_ | <<BO>> -
Product [

-

Destroy Product

0..n | Description

—_has
\\
\
S hés
Price Brand

Ltd, 2001.
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