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Marking Scheme:

	Topic
	Question
	Max

Score
	Score

	Matching
	Q1 
	10
	

	Linux architecture
	Q2 
	10
	

	Architectural style
	Q3 
	10
	

	Methodology: Software waterfall
	Q4 
	10
	

	Middleware
	Q5 
	10
	

	Refactoring to patterns
	Q6
	10
	

	PERT charts and Gantt charts
	Q7
	10
	

	Software re-engineering
	Q8
	10
	

	Software aging
	Q9
	10
	

	Reference architecture
	Q10
	10
	

	
	Total
	100
	


Answers should be clear and brief.  Answers should fit in the provided spaces.  Time is short so answer briefly and try to answer all questions.  Use good grammar and spelling.

Q1. Matching.  Match the 10 following numbered terms, by giving the matching letter (exactly one letter) for the most appropriate item from the lettered list.
	Term number
	Give best matching letter
	Match this term

	1
	
	Refactoring

	2
	
	Hadoop

	3
	
	Gorton

	4
	
	Bowman

	5
	
	Groupthink

	6
	
	CMDB

	7
	
	Wine

	8
	
	Horseshoe

	9
	
	ISO 9000

	10
	
	CMM





A. Distributed computing framework

B. Analyzed Linux architecture

C. Putting team first

D. Replaces NT

E. Basis for root cause analysis

F. Roughly as in basketball

G. Re-engineering model

H. Quality management standard

I. Managers are idiots

J. Model of programming maturity

K. Short term memory limit

L. Wrote architecture  book
M. Required by IBM

N. Extreme Programming

O. Spiral model

P. Improve but no semantic change

Q. Pair programming

Q2. Linux architecture.  Bowman describes how he derived both the Conceptual and the Concrete software architecture for Linux.

Q2A. How well documented was Linux’s software architecture (when Bowman did his analysis)?

Q2B.  Define and contrast the terms Conceptual Architecture and Concrete Architecture.  How are these two related?  Which usually has more relations (dependencies)?

Q2C.  Give a diagram that shows Bowman’s top-level Conceptual Architecture for Linux.

Q3.  Architectural style.  Garlan & Shaw define a set of architectural styles, including ”Pipe and Filter” and “Repository”.  For each of these two styles, briefly describe the style, give a typical diagram of the style and briefly describe a typical application of that uses the style.
Q3A. Pipe and filter style

Q3B. Repository style

Q4. Methodology: Software waterfall.  

Q4A. Explain the software waterfall using a diagram.  

Q4B. Explain why some experts consider that the waterfall is a poor model of the software development process.  

Q4C. Explain how the waterfall remains useful in various ways.

Q5.  Middleware.  The book Essential Software Architecture classifies middleware technology using a four layer model.  Draw a diagram to illustrate these four layers. Briefly describe each layer. Give examples of software from each layer. 

Q6. Refactoring to patterns. This UML diagram represents source code that can be refactored to introduce a null object.  Below this diagram, give a UML diagram of a version of this code refactored in that way.


[image: image1]
Q6A. Give UML diagram for the refactored code here:

Q6B. Give a list of possible advantages of refactoring to usinge a null object.:

Q7.  PERT charts and Gantt charts. Below is an example PERT chart for a planned software development effort.  
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Q7A.  Give the critical path and the length of that path for this PERT chart.
Q7B.  Give a corresponding Gantt chart (a kind of time-line bar chart) for this project.
Q8.  Software re-engineering

Q8A.  Define the three  terms: forward engineering, reverse engineering and re-engineering as applied to software.

Q8B. Illustrate these three terms in terms of the “horse shoe” model.  Give a diagram of this model.    Explain what parts of the process can be automated, semi-automated or which must be done manually.

Q9. Software aging.  
Q9A.  Consider a software system.  Give a set of reasons that explain why such a system can be considered to “age” even though it may not change.

Q9B.  Parnas uses the term “ignorant surgery”.  What does he mean by that term, with respect to software systems?  What problems does it cause?
Q9C.  Parnas says we should not concentrate so much on the “first release” of a software product.   What does he think we should concentrate on instead?

Q9D.  Parnas says that record-keeping and documentation are essential.  Give an example (with explanation) of a software system in which detailed documentation is essential.    Give an example (with explanation) of a software system in which detailed documentation may not even be appropriate..  

Q10. Reference architecture. 
Q10A. What is a “reference architecture” (as defined by Hassan and Beg et al)?  
Q10B.  Give a diagram that illustrates the reference architecture of a compiler.

Q10C.  Give a diagram that illustrates the reference architecture of a Constraint Programming Solver

.
Q10D.  Give a diagram that illustrates how a reference architecture can be deduced from examples software implementations.
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