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Question 1. [Total Marks 10]

A major Australian book retailer is planning to develop a computer system to handle the store’s new online bookshop: Murray.com. You have been chosen to do the analysis and design. As part of the development of the system, perform the following tasks:

(a) You are to write Expanded Use Cases (see back of exam for format) for the following interactions:

(i) Buying a book from the shop using a credit card.


(3 marks)
(ii) Checking the status of one’s orders (being filled, shipped, etc.).

(3 marks)
(b) Draw a Use Case Diagram to illustrate the above Use Cases 


(1 mark)
(c) After some careful analysis of the system, it has been determined that two additional Use Cases are common in many of the Use Cases for the system. The two Use Cases are:

Pay for Product

Validate Customer Identity
One or both of these Use Cases is associated with the two Use Cases from part (a). Draw a new Use Case diagram to show the way in which the two new Use Cases should be associated with the two original Use Cases from part (a). 


(3 marks)
Question 2. [Total marks 20]

As part of building the new system for Murray.com you are given the following requirements for the system:

· The system records all the customers of the Murray.com. A customer may be an individual customer or an business customer.

· Each customer has a username and password. Business customers may have several usernames and passwords, corresponding to different divisions within the business.

· The system records all books available at Murray.com. For each book, the author, title and ISBN number are recorded. The number of each book in stock is also stored, along with the number on order by customers and the number on order from publishers. Books may be temporarily unavailable.

· All books are stored in the Murray.com warehouse.

· For each customer, a permanent record of books bought by that customer is maintained. Likewise, for each book, a record of customers who have bought that book is kept.

· A customer order consists of one or more order lines, each corresponding to a particular book. A customer may choose to defer the shipment of an order until all the order lines have been filled.

· When the warehouse fills all or part of customer order, an email is sent to the customer informing them of what has been shipped.

· If a book ordered by a customer turns out to be unavailable, the corresponding order line is flagged and an email is sent to the customer informing them of the problem. At this stage the customer can cancel this order line.

· When a book corresponding to a previously-unavailable becomes available an email is sent to the customer and a copy of the book is held for 7 days, after which it is returned to normal stock if the customer has not confirmed the order.

· The store keeps track of which publishers produce particular book titles. Some books may be available from more than one publisher.

· Although Murray.com will initially sell only books, it is envisaged that in future it will offer further products, such as CDs. The list of possible future products has not yet been finalized.

(a) Using the UML notation, draw a Class Diagram that supports the situation described above. You do not need to include any attributes or operations on your Class Diagram, you only need to show the relationships between classes. (see the back of the exam for notation details) 








(10 marks)
(b) Using the class diagram you created in part (a) and the Use Case you developed in Question 1 (a) (i), draw an Interaction Diagram to describe the Use Case of buying a book from Murray.com. You may use either a Sequence Diagram or a Collaboration Diagram to implement the Interaction Diagram.



 (5 marks)

(c)
Based upon the above requirements, draw a state diagram for the OrderLine class.

(5 marks)

Question 3.  [Total Marks 25]

Tundra Furniture requires you to develop a new system for their furniture shop. The normal processes that the system performs are as follows:

· Take an order from a customer. In this process, the customer provides the ID of the desired item and possibly an ID for the fabric with which it is to be upholstered. They also provide their personal details (name, address and credit card number). All purchases are paid for by credit card and the payment is approved by the credit card company. If the requested item is not currently in stock it may be back-ordered if the customer so desires.

· Provide a management report. Each week, the system will provide a list of the orders which have been placed during the previous week, including the status (being processed, filled, or back-ordered) of each. 

· Add or delete furniture items from the system. Authorized clerks can add or delete furniture items from the system. Items are added when newly included in the Tundra Furniture catalogue and deleted when removed from it. When adding an item, the clerk supplies the item ID, the list of allowed fabric IDs (possibly empty), and the ID of the warehouse which will supply this item. When deleting, only the item ID is needed.

· Transfer an item to another warehouse. Each item is supplied by a particular warehouse. Authorized clerks need to be able to transfer the responsibility for supplying an item from one warehouse to another.

· Send out the catalogue to past customers. Each year the system must produce a mailing list from the past and current customers so that the year’s catalogue can be sent to them.

(a) Draw the Context Diagram for the above system. 



(8 marks)
(b) Draw a Level 0 Data Flow Diagram for the above system.


(12 marks)
(c) Write using Structured English, a Process Specification for the ‘Take an order from a customer’ process. 







(5 marks)
Question 4. [Total Marks 10]

The owner of the company Stanima has hired you to provide advice to the company. Stanima specializes in the production of tools to add text and graphics to video, particularly for television advertisements. Their last product, CAPitalize, allowed advertisement producers to add captions and still images to video. This product was a significant success for the company, and they now plan to produce a Distributed Video Enhancement Tool (project DeVicE) , which will allow producers to add a much wider variety of enhancements, including animations and image processing effects, and to share these data between their offices. Image processing experts will also be able to write scripts defining image processing algorithms, thus extending the capabilities of the system.

Stanima currently has 25 people on its staff and is planning to expand to 75 staff over the next twelve months, including several image processing experts. It is a company with high morale and competent staff, but during your assessment, several people complained that communication within the organization is now much harder than it was in the past. Some of the older employees were concerned that they had little knowledge of advanced image processing algorithms. There were also concerns about having to integrate third-party animation software with their existing video editing software.

After doing your assessment of the company, you find that Stanima currently keeps good metrics for their projects in the area of project management, these include: staff usage, the production of project plans, adherence to the project plan, whether the requirements specification has been met and the use of configuration management tools. You find however, that the management of the technical aspects of projects are far less detailed. What metrics they employ are size-oriented: measurements of the size of projects and coding rates. There is no measurement of the error rates for particular projects and no company database recording any of these aspects. 

(a) Which software metric would be most important for Stanima to implement in the next 12 month period? Describe how that particular metric could be used by the company to improve their software development.




(5 marks)
(b) In terms of the Capability Maturity Model, at what level would you describe the software development group? 





(2 marks)
(c) Would you recommend instituting a formal quality standard like AS3563 or ISO9000 to Stanima? Give reasons for your answer. 




(3 marks) 

Question 5. [Total Marks 20]

Impressed by the advice which you provided following your survey, the CEO of Stanima has employed you to lead the DeVicE project described in Question 4. DeVicE is scheduled for release in 12 months. You have been promised that any resources that you need will be supplied. In fact, a consulting firm (ImageWizards) has been hired to provide you with assistance. As well as the details provided in Question 4, other relevant issues are:

· This will be the first distributed product that Stanima has done. The system is to be implemented using CORBA (Common Object Request Broker Architecture) to manage communication between components written in C++ and Java across the Internet.

· Stanima has never before included complex image processing algorithms in its products, or employed in-house image processing experts.

· Stanima has a flexible and well-documented systems development methodology which has been adapted in the past to several different types of development.

· The head of the video editing team is apparently upset that image processing experts are being brought in over his head.

· You will be allowed access to only one advertisement production company prior to completion of the project to prevent it being leaked to the company’s competitors.

· The new developers employed for the DeVicE project group consists largely of young, inexperienced developers who are all keen to learn the new technology, but are not enthusiastic about rigid hierarchical management structures.

· Whilst the sales department has been very enthusiastic about the DeVicE project, there has not been a lot of detail provided yet about the actual goals and requirements of the final system.

(a) Describe, using one line each, five (5) risks that may cause the project to fail. 










(5 marks)
(b) For each of the risks identified in part (a), estimate the severity of the risk in terms of causing the failure of the project (on a scale of low, medium or high) and the probability of the risk (on a scale of not likely, likely, very likely). 












(5 marks)
(c)
For each of the risks identified in part (a), suggest what actions could be taken to reduce that risk. 







(10 marks)

Question 6. [Total Marks 10]

You are the manager of a large software engineering group (over 100 developers) at a major telecommunications company WarpSpeed Communications. Recently, your company has become concerned at the cost of upgrading your systems as a result of rapidly increasing user numbers and changes in mobile communications standards. The Board of Directors wishes to know how they can avoid such costs in the future and reduce overall maintenance costs. You have examined your experiences and believe that the following factors were the causes of many of your maintenance problems:

A. Highly interdependent software modules

B. Lack of configuration management tools

C. Minimal amount of program documentation

D. Significant use of assembly programming for time-critical algorithms

E. Frequent changes in international mobile communications standards

For each of the above factors, briefly explain why it would cause maintenance problems and what could be done to ease the maintenance problem in this area.


(10 marks)
Question 7. [Total Marks 5]

Technical reviews can easily become unproductive due to interpersonal conflict between the reviewers and the person being reviewed. List five (5) methods by which the facilitator of a technical review can reduce the chance of this occurring.



(5 marks)
Notation Guide

Use Cases

a) Expanded Use Case Format

Use Case:



Actors:



Purpose:



Overview: 



Type:




TYPICAL COURSE OF EVENTS

ACTOR ACTION

SYSTEM RESPONSE
Alternative Courses:

b) Use Case Diagrams




State Diagrams



Class Diagrams

Association


Multiplicities


Aggregation and Composition

Generalisation


Abstract Classes



Interaction Diagrams

Sequence Diagram









Collaboration Diagram


Data Flow Diagrams



Office Use Only





USE CASE





ACTOR





<<extends>>





State 1


do: operation1()





<<includes>>








Class A








Class B





role A





role B





Optional (zero or one)





Class





Class





Class





Class





*





0..1





m..n





1





Exactly one





Many (zero or more)





Numerically specified





composition





Class





aggregation





Class





Supertype





Subtype 2





Subtype 1





Class A


{abstract}





return





self-delegation





Object 2





Object 1





message





* message





iteration





[condition]





message





: class





object name





object name: class





1: simple message()





1.1*: iteration message ()


1.2: [condition] message ()





External


Entity





Data


Process





Data Flow





Data Store





Control Flow





Control


Process





State 2


do: operation2()





action1 [condition1]





action2 [condition2]





start





end





action





action





inherits
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