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INSTRUCTIONS: Answer question one and any other two questions  

 

SECTION A 

QUESTION ONE (30 MARKS) 

a) An alternative definition for a distributed system is that of a collection of independent 

computers providing the view of being a single system, that is, it is completely hidden 

from users that there even multiple computers.  Give an example where this view would 

come in very handy        (4 marks) 

b) Explain the role of middleware in a distributed system   (3 marks) 

c) Many networked systems are organized in terms of a back office and a front office. 

          (4 marks) 

d) Explain how organizations match with the coherent view we demand for a distributed 

types of transparency.        (4 marks) 
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e) Explain what is meant by (distribution) transparency, and give examples of different 

types of transparency.        (4 marks) 

f) Explain what is meant by a virtual organization and give a hint on how such 

organizations could be implemented      (4 marks) 

g) When a transaction is aborted, we have said that the world is restored to its previous state, 

as though the transaction had never happened.  We lied.  Give examples where resetting 

the world is impossible       (4 marks) 

h) Consider a Bit Torrent system in which each node has an outgoing link with a bandwidth 

capacity Bout and an incoming link with bandwidth Bin.  Some of these nodes (called 

seeds) voluntarily offer files to be downloaded byothers.  What is the maximum 

downloaded capacity of a Bit Torrent client if we assume that it can at most one seed at a 

time?          (4 marks) 

 

 SECTION B 

QUESTION TWO (20 MARKS) 

a) Give a compelling (technical) argument why the tit-for-tat policy as used in Bit Torrent is 

far from optimal for file sharing in the internet    (4 marks) 

b) Modern cars are stuffed with electronic devices.  Give some examples offeed-back 

control systems in cars       (4 marks) 

c) In this problem you are to compare reading a file using a single-threaded file server and a 

multithreaded server.  It takes msec to get a request for work, dispatch it, and do the rest 

of the necessary processing, assuming that the data needed are in a cache in main 

memory.  If a disk operation is needed, as is the case one-third of the time, an additional 

75 msec is required, during which time the thread sleeps.  Calculate how many 

requests/sec can the server handle if it is single threaded?  If it is multithreaded?  

          (4 marks) 

d) Explain whether it would make sense to limit the number of threads in a server process. 

          (3 marks) 

e) In the text, we described a multithreaded file server, showing why it is better than a 

single-threaded server and a finite-state machine server.  Are there any circumstances in 

which a single-threaded server might be better?  Give example.  (4 marks) 
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QUESTION THREE (20 MARKS) 

a) The x protocol suffers from scalability problems.  Explain how these problems can be 

tackled.         (4 marks)   

b) Constructing a concurrent server by spawning a process has some advantages and 

disadvantages compared to multithreaded servers.  Mention a few  (4 marks) 

c) Imagine a Web server that maintains a table in which client IP addresses are mapped to 

the most recently accessed web pages.  When a client connects to the server, the server 

looks up the client in its table, and if found, returns the registered page.  Is this server 

stateful or stateless?        (4 marks) 

d) Describe in detail how TCP packets how in the case of TCP handoff, along with the  

information on source and destination addresses in the various headers (4 marks) 

e) In many layered protocols, each layer has its own header.  Surely it would be more 

efficient to have a single header at the front of each message with all the control in it than 

all these separate headers.  Why is this not done    (4 marks) 

 

QUESTION FOUR (20 MARKS) 

a) Why are transport-level communication services often in appropriate for building 

distributed applications       (4 marks) 

b) A reliable multicast service allows a sender to reliably pass messages to a collection of 

receivers.  Does such a service belong to a middleware layer, or should it be part of a 

lower-level layer?        (4 marks) 

c) Assume a client calls an asynchronous RPC to a server, and subsequently waits until the 

server returns a result using another asynchronous RPC.  Is this approach the s ame as 

letting the client execute a normal RPC?  What if were place the asynchronous RPCs 

with asynchronous RPC with asynchronous RPCs?    (4 marks) 

d) Describe how connectionsless communication between a client and a server proceeds 

when using sockets.        (4 marks) 
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e) Suppose that you could make use of only transient synchronous communication 

primitives.  How would you implement primitives for transient asynchronous 

communication        (4 marks) 

 

QUESTION FIVE (20 MARKS) 

a) How could you guarantee a minimum end-to-end delay when a collection of computers is 

organized in a (logical or physical) ring?     (4 marks) 

b) Outline an efficient implementation of globally unique identifiers  (4 marks) 

c) Consider an entity moving from location A to B, while passing several intermediate 

locations where it will reside for only a relatively short time.  When arriving at B, it 

settles down for a while.  Changing an address in a hierarchical location service may still 

take a relatively long time to complete, and should therefore be avoided when visiting an 

intermediate location.  How can the entity be located at an intermediate location?  

          (4 marks) 

d) High-level name servers in DNS, that is, name servers implementing nodesin the DNS 

name space that are close to the root, generally do not support recursive name resolution.  

Can we expect much performance improvement if they did?  (4 marks) 

e) Explain how DNS can be used to implement a home-based approach to locating mobile 

hosts.          (4 marks) 

 


