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CS 5204: Operating Systems

HOMEWORK 2

Spring Semester 1998

Assigned: 5 February 1998



Due: 12 February 1998

Your answer to each problem should follow the page describing that problem and 

be stapled to the problem page.  The entire problem set should be clipped 

together in the proper order for submission.  Please submit your answers in typed form

with writing on one side of the page only.

(20) 1.
Label processes, each event, and using Lamport’s logical clock scheme, assign timestamp values (in parentheses below the event identifier) to each event in the space-time diagram below.  Follow the conventions used in the text.







 


Answer the following questions:


a. Does e12 happen before e22? ___  d. Are e15 and e24 concurrent? __


b. Does e23 happen before e14? ___  e. Are e35 and e17 concurrent? __


c. Does e36 happen before e27? ___  f. Are e32 and e25 concurrent? __


g. Identify any violation of causal ordering of messages. __________

(30) 2. Local event sequences are shown for each of four processes (sites) below.  Let each message among process pairs be defined in terms of sending and receiving events as follows:

m[1,2]: e12       e22
m[2,3]: e23       e34
m[3,1]: e33       e14
m[4,2]: e43       e24
(a)
Draw the messages so as to complete the space-time diagnosis.  Use the vector clock algorithm to determine the vector clock values for each and every event shown.  Identify all causally related events in the system (and consequently all concurrent events).

[image: image1.wmf]P

1

P

2

P

3

P

4

e

11

e

41

e

31

e

21

e

12

e

22

e

32

e

42

e

13

e

25

e

33

e

43

e

14

e

17

e

34

e

44

e

15

e

16

e

35

e

45

e

46

Time 

Õ 

S 

p 

a 

c 

e 

 

Õ

e

24

e

23




(b) Does { e15 , e24 , e35 , e43 } define a consistent cut? ____


(c) Does { e12 , e23 , e35 , e44 } define a consistent cut? ____


(d) Identify the trivially consistent cut.

(e)
What assumption must be made to guarantee the existence of at least one consistent cut other than the trivial cut?

(20) 3.
With reference to your text, if each site uses a different value for d in Equations 5.1, 5.2 and 5.3, will the logical clocks and vector clocks schemes satisfy the total order relation and Equation 5.5?  Prove or demonstrate the correctness of your answer.

(15) 4. Using the Schiper-Eggli-Sandoz protocol for the causal ordering of messages, explain when it is possible to delete the pair (S,t) from the buffer of a network site.  (S is a site identifier and t is a vector timestamp.

(15) 5.
What effect does a communications failure (a message sent is not received) have on a distributed system using the Schiper-Eggli-Sandoz protocol for the causal ordering of messages?  (Hint:  describe a scenario in which a message is lost.)
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