Prof. Dr. J.W. Schmidt: Object-Oriented Analysis and Design

Write your name & matrikel number on each sheet of paper!

Section A: Background
· Answer three (3) of the following questions.

· Each question answered correctly rates 4 points.

· You may reach at maximum 12 points for all questions.

A.1 Man-Month: What is a man-month? What does a man-month say about cost and progress of a project? Is it always useful to deploy more developers in a late project? Why (not)?

A.2 Object-Orientation: Explain and relate the terms object, class, inheritance, and message! Give examples.

A.3 OOAD Methods and Models: What do the following terms mean? How are they related to each other?

· analysis and design process

· object-oriented models (diagrams)

· UML

· Objectory

A.4 Design Pattern: What is a design pattern? What are the benefits of design patterns? Give an example (short description).

A.5 Systems Engineering vs. Project Management: Summarize the activities, goals and means of software systems engineering and project management.

Section B: Objectory & UML Overview
· Answer three (3) of the following questions.

· Each question answered correctly rates 4 points.

· You may reach at maximum 12 points for all questions.

B.1 Objectory: Characterize the process of system construction and planning in Objectory. What role do use cases play in this process?

B.2 Use Cases: Describe the position of use case diagrams in UML: When are they used? What are they used for? Which diagrams are related to use case diagrams?

B.3 Class Diagrams: Characterize the role of class diagrams in UML. Draw relationships to other UML diagrams.
B.4 Interaction Diagrams: Describe the purpose of the two kinds of interaction diagrams. What are the differences between them? Relate interaction diagrams to other UML diagrams.

B.5 State and Activity Diagrams: What is the purpose of state and activity diagrams? What are the differences between state and activity diagrams? How they related to other UML diagrams?

 Section C: UML Diagrams
· Answer three (3) of the following questions.

· Each question answered correctly rates 8 points.

· You may reach at maximum 24 points for all questions.

C.1 Class Diagrams: Show how the object-oriented concepts inheritance (or generalization), attributes, methods and parameterized classes are represented in class diagrams. Give examples.

C.2 States, Activities & Concurrency: Describe the main elements of state and activity diagrams. How is concurrency shown in state diagrams and in activity diagrams? Give examples! 

C.3 Interaction Diagrams: Explain what is described by the sequence diagram shown in Figure C.3 (see also Section D for the application context!). Draw a corresponding collaboration diagram. 
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Section C: UML Diagrams (continued)

C.4 Diagram Relationships: Look at the diagrams shown in Figure C.4. What do you see? (One sentence describing the notation used and one sentence describing the contents for each diagram.) How are the diagrams related?
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Section D: Application
· Answer three (3) of the following questions.

· Each question answered correctly rates 12 points.

· You may reach at maximum 36 points for all questions.

D.1 Use Cases: Construct use cases from the following description; try to apply all elements of use case diagrams; write one sentence as description for each use case. 

“We are launching a packet service named OOPS (Object-Oriented Packet Service). Our customers may ship packets that we deliver as fast as possible. Some packets are especially valuable and therefore the customers want to get a special transport insurance - but for us each packet has the same value. Our insurance department subcontracts an insurance company to insure valuable packets.”

D.2 Workflow: Given the following description of a workflow, draw a corresponding activity diagram and an action workflow diagram. For the activity diagram use activity, trigger, guard, decision, concurrency & synchronization.

“A customer wants to send a packet. A clerk (or a team of clerks) checks the address (maybe the customer is urged to correct the address), weighs the packet and asks if the customer wants an insurance for the packet. In case of a normal insurance the customer has to sign a form. If a special insurance is required an insurance company is called to provide an insurance. If all these things have been done the packet is accepted and delivered. The delivery is acknowledged by the receiver.”

D.3 Classes: Construct a class diagram for the following situation. Use (at least) classes, associations, attributes, multiplicities, inheritance, association classes.

“Packets are sent from one location to another. Packets have a certain weight. Locations are characterized by their transportation facilities, e.g., railway stations, airports and highway connections. Some locations are neighbored, i.e., there exists a direct transportation route between these locations. The transportation route between the locations has a certain length, i.e., the distance between the locations. For transportation planes, trains and trucks are used; each plane/train/truck may load a maximum packet weight. For each packet we want to know where it is, i.e., at which location or transport (plane, train, truck).”

D.4 Scheduling: Given the following activity table for a project, draw an activity network (pointing out the critical path) and an activity bar chart starting today.

Task/Activity
Duration (days)
Depends on

T1
4


T2
7


T3
15
T1

T4
5
T1

T5
8
T2, T4

T6
5
T5
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