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DSP620S Second Exam (continued) January 2019
 

QUESTION 1 oo.ccece tenn ten ence ene nent nena tneenenae [10 points]
Twoparticipants P, and P> are involved in a socket-based protocol. P; starts the protocol by

sending P, a message containing a positive integer. P, then sends three consecutive mes-

sages. Each messagecontains the next prime number.

Extend the TCP-based socket diagram presentedin class to represent this protocol. Consider

that the message sent by P; contains the value 8. You are expected to indicate the actual

value contained in each messagesent by P».

QUESTION 20.eeee eens estes eee eeeeeateneens [15 points]

Consider a kafkacluster containing three (03) brokers, CL,, CL. and C'L3. Each topic con-

tains three (03) partitions with a replication factor of two (02) i.e., each partition is replicated

once (on anotherbroker). Using a diagram representing the clusterillustrate how a producer

submits messagesto the cluster and a consumer group consumessuch messages. You will be

explicit about howthepartitions are handled.

QUESTION 3 oo.ccc ccc cece ene cence een cece eee ee een eenenennees [30 points]

(a) Discuss in detail the read operation in Network File System (NFS) [3]

(b) Discuss in detail how a read operationis carried out in Andrew File System (AFS). [5]

(c) How is the write operation handled in AFS? [5]

(d) Most distributed file systems involve a remote procedurecall (RPC) betweentheclient [12]

module and the server. Discuss the impact of the call semantics on a write-only scenario.

QUESTION 4Locccc cece ence e eee eee eens eeeeeeeneeenneenas [15 points]

Consider the processesin a distributed system arrangedin a ring as depicted in Figure 1. The
numberon the left-hand side in each processis the processidentifier, e.g., . The number

on the right-handsideis the value of the attribute used during the leaderelection.

 

Figure 1: Processes arranged in a ring
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DSP620S Second Exam (continued) January 2019

Using the bully algorithm, describe step-by-step the execution of the leader election and the
winnerafter the formerleader, P3 has crashed. Assumethat Po started the election and that

no failure occurred during the election.

QUESTION 5 oo.ccece cnc n ence nent a taceeentntntutebnbbbbbenens [25 points]

(a) Is the logical clock depicted in Figure 2 correct? If yes explain why; if not provide the
correct values.

PI

 

 

 

 

Figure 2: Event Ordering with Logical Clock

(b) Consider three (04) processes (P;, P, and P3) as part ofa distributed system. The follow-
ing events(listed in order) have occurred at each process:

Pi: aandb;

Py: cand d;

P3: eand f.

In addition, the following observations have been made:

e Event c resulted from a message exchange between P, and P> after event b;

e Event f resulted from a message exchange between P, and P; after event d.

Using a diagram represent the timestamps correspondingto the logical clock for each
eventin the system.
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