s0707.321– Principles of Software Engineering

Exam #2

Name:

Section: 

Select a codeword so that I can forward your exam scores via class email.

Codeword:

On my honor I affirm that I will not discuss the contents of this exam with anyone (nor in front of anyone) who has not yet taken the exam until after Tuesday April 9 at 5pm. Further, I affirm that I have no prior knowledge of the contents of this exam.

Signature:

You have fifty (50) minutes to complete this exam (100 points).  Read it all through before you begin.  Don’t spend too much time on any one question.  In parts where more questions are answered than requested, the first answers will be graded.

Part I – Structural Architecture Models (Multiple Choice)
[10 points]

1. Match all of the following labels to the most appropriate architectural templates.  (All sketches will get labels; some sketches will get multiple labels.)

a) Repository model    i
b) Pipeline model        iii
c) Client-server model  i
d) Client-server/peer-to-peer hybrid  ii
e) Abstract machine model   iv
i. 













ii. 
Part II – Short Answer (25-50 words)

Answer only three (3) of the following five (5) questions [45 points]

2. Explain how component reuse benefits the evolutionary prototyping/rapid software development process.
Being able to make use of existing components (already written, already tested) allows one to produce a system more quickly and easily, with more “gluing together” of components than code writing.  Later, as requirements are refined, differences between the functionality provided by the components and those required by the prototype can be resolved incrementally (by replacing the component with a newly written one, by modifying the component, or by adjusting the requirements).


3. What is the primary advantage of the (event-based) broadcast model over the (centralized) manager model in a system where subsystems can join or leave the system dynamically, the system remaining online throughout?
Event-based systems are better designed to cope with the dynamic presence of subsystems.  Under the manager model, control rests with the managing subsystem, which must have knowledge of all the existing subsystems in order to direct them.  In event-based systems, there is no true central manager, rather, control is divested to the subsystems themselves, which are “activated” when an event external to them, that they can “handle”, is broadcast.  No real “census” of active subsystems is even necessary.


4. What are the systems design trade-offs of a thin-client and a fat-client in a 2-tier client-server architecture?
With a fat-client design, the processing load on the server(s) is reduced (offloaded to clients).  This allows for greater scaling capacity, the addition of each new client making less of a demand on the server(s).  For most applications, the fat-client will also reduce network load (when compared to the thin client).  A thin-client design is called for when the client computers are not very powerful.  It is also advantageous when changes need to be made to the system/server.  With more of the system functionality embedded in the clients (in a fat-client design), it is more likely (when compared to the thin-client design) that they will need to be replaced too.
5. In distributed systems, what is the primary advantage of a hybrid peer-to-peer model over a strict client-server model?

Increases scalability by reducing  demand on the resources (e.g., computer power, network bandwidth) of the server, offloading and distributing some of the work to the clients/peers. Direct client-client communication (without having to go through the server) is also faster.


6. How does information hiding help in the design of large software systems?
By hiding information behind modularity barriers, it becomes easier to visualize the large system, allowing for better designs.  It also separates the application of each subsystem (or component) from its design internals.  In effect, the design becomes modular as well.


Part III – Component Reuse

[30 points]

7. In 1993 at Seimens in Munich, Germany, Karl Möller and Daniel Paulish conducted a study examining software faults and code reuse. One of their discoveries was that reused components having had up to 25% of their lines modified had 6-8 times more faults than components which had been written from scratch.



a. Why might that be? [50 words - 10 pts]

The extra errors could be caused by: (1) the adapters being unfamiliar with the code, (2) insufficient documentation, (3) the component being misused, and/or (4) adapters being overconfident, and making code changes without testing.  (We have not spoken much about testing yet in class.)

b. Short of abandoning the policy of code reuse, what policies could be adopted to deal with this problem? [100 words - 20 pts]

The most direct way to prevent this sort of situation is to strongly discourage making substantial changes to components (“if so many changes are required, better to write a replacement yourself”), particularly when documentation of the internals of the pre-existing code is limited.  In the Seimans case, there was access to the source code, so perhaps the components were developed in-house (but by another group).  When developing components that will be distributed with source code, providing of documentation about the internals is advised.  Also, motivations for changing the components substantially can be reduced by adapting the application (the new project) to the existing components, and not vice versa.
Part IV - Statecharts

[15 points]

8. A vending machine can dispense coffee with or without sugar and with or without cream or with both cream and sugar.  The user deposits a coin and makes a selection by pushing one of four buttons labeled black, sugar, cream, or cream&sugar.  This causes a cup with powdered ingredients to be dispensed.  The user places the cup under a tap, presses another button (labeled hot water), and hot water is dispensed.  Draw a finite state machine to model this system.  (Use a style similar to that used in Sommerville, duplicated in the Appendix.)



Waiting for coin





Cup with cream





Cup with sugar





do: Dispense cup with powdered  coffee and cream





Waiting for conditment selection





do: Dispense cup with powered coffee and sugar





Cup with C&S





do: Dispense cup with coffee, cream and sugar





Cup for black





do: Dispense cup with powdered coffee











Put cup under tap














Waiting for hot water request





Hot Water





do: Dispense hot water





deposit coin





press hot water





press sugar





press C&S





press black





press cream
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