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Introduction

What is the Problem?

The problem that must be solved is described in the following paragraph:


"You have been contracted to develop a computer system for a new e-commerce venture.  OldWords (OW) is a large second-hand bookstore based Hay-on-Wye.  It has been operating as a mail order company for decades, along with running a small local store in Hay.  You are asked to build an interactive system so that OW customers (both old and new) can order products via the Internet from an online catalogue.  This new system must integrate with the existing inventory and dispatch systems.  They are fans of Amazon.com!"

How are we going to tackle this Problem?

This problem is going to be tackled using USDP (unified software Development Process) incorporating UML (Unified Modelling Language).  What follows in this report is the first iteration within the inception phase of USDP.  This means a preliminary modelling of the problem statement-a first considered attempt.  This report also contains a section dealing with how the USDP process should continue after the first iteration.

The first iteration within the inception phase of USDP comprises requirements gathering, analysis and design.  Implementation is left to further iterations of the inception phase.  Testing only begins in the elaboration phase, a later phase of the USDP process. 

Requirements Gathering

The requirements gathering is the main feature within this report and is also the hardest single part due to the difficulty in determining precisely what to build.  It is also the most essential to get right as is crippling if done wrong and not corrected in the early stages of USDP.  

Requirement gathering is performed through various techniques.  These include extensive background reading on how book selling related systems work on a physical level and about OW's specific current system.  Interviews were conducted with the OW manager and staff who work in different areas of the company.  One of the most useful ways in which relevant information about the system requirements was acquired was by direct observation.  This gave one a feeling for the system and moves the problem from the abstract to the real.

The process of requirement gathering is an on-going process and continues through the Elaboration and some of the Construction phases of USDP.  As the process of modelling the system is refined, new problems arise and are dealt with by further interviews with OW, in tern requirements are often up-dated - even OW do not know exactly what they want.  Close collaboration with OW is essential to produce a relevant product and meets the requirements of OW.

Once initial requirements are gathered it is necessary to produce a Use Case Model.  This model helps identify users of the system (called Actors) and what tasks they must perform (Use Cases).  The Actors and Use Cases are clearly described and explained in order to show how they relate to each other.  Looking at specific scenarios can help surface requirements, so facilitates iterative/incremental approach.

Analysis

Analysis consists of class diagrams, collaboration diagrams and sequence diagrams.  These are from the perspective of the developer rather than the user (as in the Use Case Model).  These models help develop the interior structure of the system based upon the idea of classes.  Classes are identified through the process of Noun Identification and CRC Cards.  Noun Identification allows one to find candidate classes.  Inappropriate Nouns, such as ones that are redundant, omnipotent, vague and so on are discarded.  CRC Cards use these results to show how classes inter-relate and help refine choice of Classes.

Collaboration/Sequence diagrams show how objects of the Class inter-act and refine Class diagrams.

Design

Design is only looked at a little in the Inception phase of USDP.  Design looks at implementing details of Analysis Class diagrams with a refinement of the Analysis diagrams.

Thus, by using the above approach to Software Engineering, a first attempt will be made in solving the problem statement for OldWord.

Requirement Document

Functional Requirements

Browsing

1. The OW system must allow users to search for a book by author, subject, book title, ISBN, publishing date.

2. The OW system must state the price of the book.

3. The OW system must state the condition of the book.

4. The OW system could show picture of the book.

5. The OW system could have a short paragraph describing contents of the book, or a review of the book.

Ordering

6. The OW system must allow customers to order a book via the Internet or the shop.

7. The OW system must allow customers to order a book by using a credit card.

8. OR by sending off a cheque with a print out of the order form by post for Internet customer.

9. OR cheque or cash at the shop.

10. The OW system must reserve the book for four days if a book is paid for by cheque via the Internet.  This is done to give time for the cheque to be received by the shop and prevent the book being sold within those 4 days.

11. If the cheque is not received within four days the OW system should unreserve the book.

12. The OW system must ask for details when one makes an order - name, address, telephone number, email address, payment by cheque or credit card or by cash at the shop.  If by payment is by credit card the OW system should ask for credit card number and expiry date.

13. The OW system must state whether the order is accepted or not.

14. The OW system must automatically differentiate between Internet orders and shop orders.

15. The OW system must validate credit card details.

Receive Order plus Send Out Book

16. The OW system must notify OW that a book has been ordered

17. The OW system must print a label of the address of the customer to place on the book package.

18. The OW system must keep a log of all transactions.

19. The OW system must keep a log of the number of orders made over the Internet and the shop.

Update Catalogue

20. The OW system must contain a catalogue of all the books.

21. The OW system must allow the catalogue to be updated with new books and details as well as the deletion of sold books.

22. The OW system must allow book details to be corrected if there are errors.

23. The OW system must store details of sold books for three months in case the books are returned.

24. The catalogue should automatically updated once a book has been sold in order to prevent the sold book being bought a second time.

25. AND once a book is reserved.

Non-functional Requirements

Capacity

1. The OW system must be able to store details of up to 100,000 books.

2. The OW system must be able to handle details of up to 100,000 books.

3. The OW system must have the capacity to store transaction details for 18 months.

4. The OW system must be able deal with 10,000 Internet customers at any one time.

Reliability

5. The OW system should run on line 24 hours normally. (see 6)

6. The OW system should have no more than 5 hours shut down a week.

7. AND only at off-peak times.

8. The OW system should not lose any information on books and transactions other than required to by the system requirements.

Performance

9. The OW system must allow Internet users to log on within 15 seconds.  The 15 seconds is based on the speed of the OW system but may take longer due to the weakest link in the Internet link-up.

10. The OW system must allow Internet users to move from page to page within 5 seconds.

11. The OW system must be able to update book details within 2 seconds.

Security

12. The OW system should have secure transactions with credit card details.

13. The OW system should delete credit card details as soon as the credit card transaction is authorised.

14. The OW system must only allow staff to update the system.

15. The OW system should only allow staff to have access to details of customers.

16. The OW system should be protected from hackers.

17. The OW system should be protected from computer viruses.

18. The OW system must be backed up daily - this includes transactions and book details.

Compliance

19.The OW system should comply with ISBN.

Use Case Model

Below is the Use Case Model for OldWord.  It includes both the old and proposed Use Cases and Actors combined.  This model shows the overall use of the system that is to be designed.



Actors

Below is a short description of the actors involved in the system. 

Internet Customer

This actor represents someone who makes use of OW by browsing the OW catalogue and ordering books via the Internet.

Phone Customer/phone staff

These actors represent someone who makes use of OW by phoning up OW and ordering a book.  A phone staff then orders the book as if he was an Internet Customer.  (This has been simplified in the Use Case Model).
Shop customer/staff at till

These actors represent someone who makes use of OW by browsing the OW catalogue and by buying a book via the shop staff at the till.

Maintenance Staff

This actor represents someone who makes use of OW by maintaining its book catalogue. 

Ordering staff

This actor represents someone who makes use of OW by retrieving ordering information from customers in order to send out books.

Backup

This actor represents an external system that interacts with the OW system by backing up data.

Accounting System

This actor represents an external system that retrieves transaction details.

Use Cases - Semantics

Browse

A customer logs on to the system.  The system displays options to browse/search.  The customer types in details of which book he wants.  If the criteria for the search return true the system displays the result of the search.  Otherwise it displays a message that it could not process search.

Order book via the Internet

Customer is on a web page displaying the book he wants to buy.  The system displays the option of ordering the book.  The customer chooses this option.  The system displays a further option of payment by

a. Credit card

The customer chooses to pay by credit card.  He enters credit card details. The system checks the credit card details and returns whether purchase is valid or not.  If the purchase is valid the system records that the book has been sold.

b. Cheque

The customer chooses to pay by cheque.  The system displays a form containing book and customer details to be printed out by the customer.  This form is to be filled out by the customer and sent to OW.  The book is reserved by the system for 4 days.  This gives enough time for OW to verify that the customer wants to buy the book and the book is not sold in the meantime.

Order book via the Phone

This use case is essentially the same as Order book via the Internet above except that a member of staff at phone does the imputing of the requested book to be bought.

Sell Book

A shop customer presents a book to a member of staff at the till.  The staff enters book details.  The OW system displays book with the options of purchasing this book by credit card, cheque or cash.  The member of staff asks the shop customer how he wants to pay.  The member of staff enters choice of payment to the system.  If the customer pays by credit card, the system checks the validation of the credit card.  If the credit card is in order the system returns OK and records that the book has been sold otherwise it refuses the purchase.  If the customer pays by cheque or cash, the system records that the book has been sold.

Maintenance

Add Book

A new book is bought by OW and presented to a member of staff.  The member of staff enters book details to the OW system.  The system records the addition of the new book and when it was added.

Delete book

OW decides to delete a book.  A member of staff enters book details for search.  Book is displayed and the member of staff presses the delete function.  The book is removed from the catalogue and is stored in a deleted book directory inaccessible to non-staff.

Correct Book Details

When an error is discovered in book details, a member of staff searches for the book.  The system displays the book and the member of staff presses the edit function.  Usual edit functions are activated and the member of staff makes the correction. Once the corrections are made, the system records correction of book details.

Receive Ordering Information

Once an on-line order is received the system sends a message to the "receives orders" department computer.  The member of staff reads the order, prints address label and gets the physical copy of the book, places the book in a package and leaves the package in a designated area for it to be delivered.  Once this is done the member of staff checks off the sold book on the system.  The system is updated and records that the book has been dispatched.

Backup Files

Every night an automatic external backup system backs up all data from OW system.  This data includes all transactions and book details.  This external system is situated somewhere other than the OW shop for security reasons.

Retrieve Transaction Details

Every three months the OW external accounting system retrieves all transaction details from the OW system. 

Specification

The following is an example specification.  This shows a more precise flow of how the use case occurs.

Order Book via Internet

Preconditions

1. The customer is on the web page displaying desired book.

Flow of events

1. The use case starts when the Internet customer attempts to order a copy of the book.

2. The system checks to see whether the book is still available to buy.

3. If it is OK to buy the book, the system displays option to buy the book by credit card or by cheque.

4. If by credit card, the system asks for credit card numbers plus expiry date.

5. The system checks credit card details.

6. If the credit card is OK, the system displays message saying that the order was processed.

7. Else the system displays message saying that the order was not processed.

8. If the book is bought by cheque, the system displays an ordering form to be printed out by the customer.

9. AND the system reserves the book for 4 days.

10. If the book is unavailable, the system displays a message to this effect.

Post conditions

1. The system has updated the books that are reserved or sold.

Scenarios

Two interrelated example scenarios are shown below.  These demonstrate a possible route through a use case and help refine exactly how the use case occurs.  The scenarios below are based on the Order Book via Internet use case specification.

Scenario 1

Internet customer, Mr. Ploni searches for the book, Using UML: Software Engineering with Objects Components.  It is displayed on the screen.  He orders the book by credit card.  The system checks the credit card and returns OK.  The system is updated accordingly.

Scenario 2

Internet customer, Mr Yoni searches for the book, Using UML: Software Engineering with Objects Components.  It is displayed on the screen.  Mr. Yoni attempts to order the book.  The system checks to see if the book is still available, which it is not.  The system returns a message stating the book is unavailable.  (When Mr. Yoni searched and found the book, the book was still available.  However, before he could place an order Mr. Ploni had bought the last copy and, therefore, the system returned that the book was now unavailable.)

CRC Cards

A noun and verb analysis was conducted based upon all the data acquired in the requirement gathering section.  The result from this procedure i.e. the classes and their operations, are put into CRC Cards (Class, Responsibilities, Collaborators) below.  They will help identify the relationship between candidate classes are and also add further methods.  These are used to produce the Class diagram that is shown in the following page. 

Copy of book

Responsibilities
Collaborators

Maintain data about particular copy of book.

Inform corresponding Book when book is reserved or sold.
Book

Book

Responsibilities
Collaborators

Maintain data about one book.

Know how many copies there are available of that book


Catalogue

Responsibilities
Collaborators

Meets request to search for books.


Book

Copy of book

Customer

Responsibilities
Collaborators

Maintains data about customer purchase.

Informs staff that a book ha been purchased.

Informs copy of book that a book has been purchased. 
Staff

Copy of book

Staff

Responsibilities
Collaborators

Maintains unique ID of staff member.

Meets request to update Catalogue.
Catalogue

Class Diagram

Book

title:  String

author: String

subject: String

ISBN: String

date Published : date

review: String

Copies on shelf(): int

Copy of Book

price: money

condition: String

picture:

book ID:

date book added: date

Catalogue



searchForBook()

displayCatalogue()

getBook()

Staff

Staff ID : String

updateCatalogue()

addBook()

deletebook()

correctBookDetails()

getOrderInformation()

Customer

transaction ID: String

customer ID : String

address : String

telephone  # : String

e-mail  address : e-mail

book bought (unique ID): String

date of purchase : date

internet/shop : Boolean

transaction type : Credit Card/Cash/Cheque

check card () : Boolean

buy book ()

reserve book ()

Collaboration Diagram

The following collaboration diagram shows how the system realises a particular scenario in the use case of the actor - customer, orders a book.

Sequence Diagram

The sequence diagram below shows the object interactions arranged in a time sequence.  It captures dynamic behaviour of the system, that is, it is time-orientated.  The example below shows the use case of a customer buying a book


State Chart Diagram

The above state chart diagram shows the various states of a book.  The book is ordered via Internet or phone call and paid for by cheque.  This causes the state of the book to change from being on the shelf to reserved.  The book is reserved for 4 days.  If the check is received within those 4 days the state of the book is changed from being reserved to sold and cannot be bought by anyone else.  If the cheque is not received within 4 days it is assumed that the customer never sent out the cheque.  The book's state is then changed from being reserved to onShelf and can be ordered by anyone.

Beyond this Report

USDP is an ongoing process of refinement, correction and changes.  What has been covered in this report is only the beginning process, in technical terms - the first iteration of the inception phase.  Thus, it is clear that much has been left out, missed and over-looked as is natural with a first attempt at such a project.  How can one improve and develop a system that meets the needs of the client?

USDP continues in its various stages.  Following this iteration, a more complete iteration should take place that would include the workflows of implementation and testing together with the workflows presented in this report.  

A second iteration of the inception phase of USDP should be conducted.  Within this phase each workflow should be re-examined in light of all the data that has been acquired from the first iteration.

What is essential at this stage - and can only be refined with great difficulty at later stages - is not only to re-examine each workflow but also to re-examine the problem statement itself.  The question that should be asked is "have we been solving the problem statement or rather our own different problem"?  The specific point that should be dealt with is that of integration of the old system and the new.  Exactly how is this to be achieved?  This report has modelled an overall system incorporating both the old system and the new system.  What may be needed is to slim line the new system so that it will interact with the old system directly.  Furthermore, are we going to wrap the old system in a top layer of new code, or a much more extensive new system that is only based on the old system?

The requirement documentation should be updated to include all the new information discovered by the modelling of the system.  The requirements should be prioritised in order to produce a first cut system without all the details that would over complicate and slow down the process of developing the system.  All functional requirements should have the ability to be tested.  When we come to testing we shall look at the requirements and see if they have been fulfilled.

The use case model should be refined to include only essential features to the system.  Extra actors, such as accounting system, may over complicate the process of producing a first product release.  Once a basic system is built and running only then should additional functions be added to the system, rather than being tied down by extra detail.

Within this report specification and scenarios were just touched upon.  In the next iteration each use case should have a specification, and for each specification a number of scenarios worked through.  This should remove any missing data from the use cases/specification and help refine the use case model and understand our system.

Noun and verb analysis should be conducted again in light of the changes in requirements.  This should be done by clearly going through each noun and verb and explaining why they may or may not be useful.  

A much clearer picture how exactly classes inter-relate must be established.  At the moment it is unclear exactly how they relate to each other.  What also has to be investigated is which operations should be in each class.  Some re-arrangement of these operations may be necessary in order to show how the classes inter-relate and will help us later on in designing the system.  A more detailed class diagram should be drawn to incorporate a higher level of UML terminology.  Collaboration and sequence diagrams should be drawn for all useful use cases.  If it is helpful, object diagrams should be drawn.

The design workflow should include a fully specified design class diagram with types, initial values, operations with parameters, parameter types and return types, and visibility.  A far more complex state chart diagram should be drawn up to show the complexity of the states of all objects through each use case or specific scenario.  Activity diagrams should also be included within the design workflow.

Implementation has so far not been looked at within this phase of USDP.  Thus, a fresh look will be needed.  To begin with, component and deployment diagrams should be drawn up.  These show where the code should be located and how each component of the system communicates with each other.  Then finally, code should start to be written.  However, only basic code should be written at this stage, as the aim is to complete a simple version of the system, which can be expanded upon at a later time.  Text code should be written at this stage to remove as early as possible bugs within the system.

This should complete the second iteration of USDP within the inception stage. It also gives some idea how further iterations and phases of USDP should be conducted Further iterations within this stage should be decided only after completion of the second iteration.  Only then can one see if the requirements are falling into place and one can then concentrate on later workflows, which are part of the later stages of USDP.
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