SE 101 Introduction to Methods of Software Engineering

Quiz #2

Prof. J. Atlee




Student name:





November 4, 2004




Student ID:





10:30 a.m.





Student Block Number:




45 min.

This quiz is closed book, closed notes.  The only allowed aid is your Math-Faculty calculator.  The quiz is double-sided.  There are 5 questions, worth a total of 40 marks.  Show your work to receive partial credit for incorrect answers.

1. (10 marks) Grammar

Below is one paragraph that contains multiple errors with respect to word order and word choice.  Identify and correct 5 errors by crossing out incorrect text and inserting corrections.   You earn 2 marks for each error that you correct, for a maximum of 10 marks.  You lose 1 mark for each error-free passage that you identify as being incorrect.  Multiple modifications to fix one error (e.g., replacing a comma with a period, and capitalizing the word that follows the new period) count as one correction.  (This paragraph is the second of two paragraphs that describe a design problem in question 2.)

The representatives then work on scheduling arranging students’ transportation to the bowling alley.  They ask that any student who needs a ride immediately send an e-mail message to the representatives, and to only include in the message only the student’s home address in the message.  They ask also that any student who has a car also send to the representatives an e-mail message containing the student’s address and the number of passengers that the student’s car can hold.  The representatives take collect all of this information to efficiently assign passengers (students needing a ride) to drivers (students with cars) efficiently, such that the drivers will consume expend/use minimal gas when picking up their passengers up.  The representatives send out to each of the drivers an e-mail message out to each of the drivers that contains the addresses of the driver’s assigned passengers.  This e-mail message also contains also directions on how to get to the bowling alley and tips on where to park for free after 9:00 p.m.  

2. (10 marks) Design process

a) Name five steps in the Engineering Design process, as described in the IPE text.  (Part marks if you name steps in the Software Engineering development process instead).

b) For each of the five steps that you name, state which activity in the following scenario corresponds to that step.  (The second paragraph in the scenario is the same paragraph used in grammar question.)


Software Engineering class representatives decide that the class needs a social event to recover from midterms.  They query the class to get a feel for what kind of event the class wants, and many students express a desire to do something off campus.  However, the students say that they don’t want the event to conflict with their weekend plans to work on their CS 133 and SE 101 projects and that they don’t want to spend a lot of money.  The representatives research the possibilities and come up with three options:  mini-golf ($10 per game), curling ($10 for two hours), or glow-in-the-dark bowling ($10 for two hours).  The class votes on the options and the majority of students vote for glow-in-the-dark bowling. Based on the results form the vote, the representatives reserve 20 lanes at Waterloo Bowling Lanes for the following Friday night.  


 The representatives then work on scheduling students’ transportation to the bowling alley.  They ask that any student who needs a ride immediately send an e-mail message to the representatives, and to only include the student’s home address in the message.  They ask that any student who has a car also send to the representatives an e-mail message containing the student’s address and the number of passengers that the student’s car can hold.  The representatives take all of this information to efficiently assign passengers (students needing a ride) to drivers (students with cars), such that the drivers will consume minimal gas when picking their passengers up.  The representatives send an e-mail message out to each of the drivers that contains the addresses of the driver’s assigned passengers.  This e-mail message also contains directions on how to get to the bowling alley and tips on where to park for free after 9:00 p.m.    

	Recognition of need 
	Class needs a social event

	Definition of problem 
	Event should be off campus

	Definition of design criteria/constraints 
	Timing must not conflict with studies; event must be cheap

	Design loop – synthesis 
	The three options: golf, curling, bowling

	Design loop – analysis 
	The class vote

	Design loop – decision-making 
	Decision to make bowling reservations

	Design loop – synthesis (2nd iteration) 
	Various students offer to drive 

	Design loop – analysis (2nd) 
	Addresses of drivers and passengers is studied

	Design loop – decision-making (2nd) 
	Assignment of passengers to drivers

	Optimization 
	Ensure that ride assignments minimize gas consumption

	Evaluation 
	<none>

	Communication 
	Final e-mail to drivers


 3. (9 marks) Planning
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Consider the above arrow diagram for a programming project with the following activities and their estimated times:

1.
Divide project into tasks


  5 hrs

2.
Run experiments for Task A


10 hrs

3.
Design and implement Task A

20 hrs

4.
Design and implement Task B

20 hrs

5.
Integrate and test Tasks A and B
      
20 hrs

6.
Document Task A



15 hrs

7.
Document Task B



10 hrs

a) List the events that lie along the critical path in the above arrow diagram.  

Critical path is the longest path from A to G

A-B-C-D-E-F-G = 5+10+20+20+15 = 70

A-B-C-D-E-G = 5+10+20+20+10 = 65

A-B-D-E-F-G = 5+20+20+15 = 60

A-B-D-E-G = 5+20+20+10 = 55

critical path is A-B-C-D-E-F-G

1-2-3-4-5-6-7 also accepted

b) What is the earliest event (EE) time for milestone/event G?  

A-B-C-D-E-F-G
EE = 5+10+20+20+15 = 70 hrs

c) What is the latest event (LE) time for milestone/event E?

G-F-E

LE = Total time – longest path from E to G = 70-15 = 55
BONUS (2 marks) 

A team that uses agile methods might implement Task A and Task B as separate increments, thereby completely implementing Task A before designing and implementing Task B.  What would be an advantage of implementing the tasks in sequence?  What is the disadvantage of implementing the tasks in sequence?

Advantage: Can release Task A early.  Easier to test each Task separately.

Disadvantage: Implementing Tasks in sequence lengthens the total time to develop both Tasks.

4. (9 marks) Floating-point Numbers

Consider an 11-bit floating-point number system, in which the leftmost bit is the sign bit, the next 4 bits represent the exponent, and the 6 rightmost bits represent the fractional part of the significand. 

                b0        b1b2b3b4       b5b6b7b8b9b10
             (sign)   (exponent)      (significand)

That is, all numbers have the form ±(1.b5b6b7b8b9b10)x2E, where bit string b5b6b7b8b9b10 represents the fractional part of the significand, and the hidden bit is not stored in the word because it always has value 1. The exponent E ranges from -7 to 8, where bit string 0000 represents exponent -7, bit string 0001 represents exponent -6, ..., and bit string 1111 represents exponent 8.  (Note that we CANNOT represent in this number system the integer 0 or nonnumbers, like infinity.)

a) In the above number system, what is the floating-point representation for the number 12?  Express your answer as a binary string, separating the sign bit, the exponent, and the significand (e.g., 1   1111   111111).

0      1010        100000  

b) In the above number system, the floating-point representation for the number 1 is

0        0111       000000

What is the machine epsilon (i.e., the value of the gap between the smallest representable number greater than 1 and the number 1) of this number system?  Express your answer as a rational number (e.g., 1/4).

 

1.000001 – 1   (base 2)


     



  =  .000001           (base 2)


      



  =  1/64

c) What is the smallest positive integer whose value cannot be represented exactly in this number system?  Express your answer as a decimal number (e.g., 12).



1.0000001 x 27   (base 2)






=  10000001   (base 2)






= 128 + 1 






= 129

5. (2 marks) “To Engineer is Human”

The title of Henry Petroski’s show “To Engineer is Human” is a play on the famous phrase “To Error is Human.”  What important role does “error” and failure play in engineering and in engineering design?

Error and failure teach us about the limits of our designs and the limits of our building materials.  It is only by analyzing failure and by understanding why engineered systems fail that we learn how to build systems that do not fail without being over-engineered.

