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Candidates are required to give their answers in their own words as far as practicable.

Attempt Al questions. -
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Define Distributed System (DS). Explain the requirements to successfully implement DS
to suit to modern computing. _ [2+8]

Discuss the functionalities provided by RMI sofiware. How is the event and notification
system implemented in distributed object based communication? [3+5]

What is distributed file system? Explain the principle operations of any one modem
distributed file system? [2+71

What is the issue in Lamport’s timestamp? How do you avoid the issue? Explain with
your alternate algorithm. [2+8]

How does a new coordinator elect in executing central coordinator algorithm? How to
corme to consensus in DS? Explaizn. [5+5]

What is fault? How to implement primary-backup replica system? How is it differ from
active replication? [2+4+2]

What do you mean by forward and backward recovery? How to implement coordinated
check pointing for recovery in DS? [2+6]

What are the alternative approaches to avoid possibility of deadlock in distributed
system? Explain. [4+4}

[Vaas

Write short notes on: (Any Three) v [3%3]

Three Phase Commit.
b. CORBA component for RMI

Physical Clock Synchronization: Cristain’s Algorithm

o

©

d. Two Phase commit protocol
e. MACH
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary. -

Why distributed system is preferred over centralized system? Explain the layers of
transparency.
What do you mean by RMI software? Comparatively discuss RPC with RML

3. Compare Stateful and stateless service. Describe the architecture and operation of

10.

SUNNEFS with its services,
Compare heterogeneous and homogeneous distributed system. Explain the CORBA.

architecture and its services.

List the problems of Lamports clock with example. How vector clock is beneficial than

-Lamports clock? Explain with implementation rules of vector clock.

How token system works for mutual exclusion in Distributed System. Explain thh token
based Algorithm.

How replication is used as a basic scaling technique in distributed system? Explain the
active replication model with its advantages and disadvantages.

Compare nested transactions and distributed transactions. Explain the two-phase commit
protocol of handling distributed transactions.

What do you learn from Byzantine generals problem? Explain the basic principle of K-
fault tolerant.

Write short notes on: (Any two)

a) Reliable Group Communication -
b) Distributed deadlock
¢) Forward and Backward recovery in distributed system

FoRE

[4+4]

[3+5]

[2+6]
[3+5]
[4+4]
[2+6]
[2:+6]
246

[3+5]
[4+4]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AUl questions. ’

All questions carry equal marks.

Assume suitable data if necessary. .

What are the major goals of distributed system and what are the challenges during the
design of distributed system. ‘

2. Define distributed objects and explain communication between distributed system.
3. Define Distributed file system. Point out the differences between stateless and stateful

RIS B - IR N

10.

services. : _
Explain components in CORBA architecture with a diagram.
Explain Lamport’s logical clock with its pros and cons.

i Explain reliable multicast with its properties and an algorithm.

. Specify Data Centric consistency models and explain any one of them in detail.

Why is it necessary to maintain transaction? What is a deadlock and what are phantom
deadlocks.

What is fault tolerance? Explain different type of faults that may occur in a distributed
system.

Write short notes on any two:

a) RPC
b) Monolithic and micro kernel
¢) Mach
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1.- What is True Distributed System (TDS)? How distributed system can be organized as
middleware? Explain. [2+6]
9. Define Remote Procedure Call (RPC)? Describe various RPC communications semantics
of client server communication in distributed system. [2+6]
3. Mention the role of stub and skeleton in distributed system. Explain the architectural
details of the Network File System (NFS). {2+6]
4. What do you mean by Context Switching in distributed system? How distributed 08 is
, differcnt from network OS. [2+4]
50 : Explam CORBA Invocation methods with its services. [6]
6. Define clock synchronization. What is the need of clock synch:comzahon‘? Explain
Cristian's algorithm for physical clock synchronization along with necessary diagram.  [1+2+5]
7. Why Consensus is needed in DS? Explain Bully algorithm with suitable example. [2+6]
8. What do you mean by object replication? Explain pfocess resilience approach. [2+6]
0. What are the benefits and drawbacks of using lock in Transaction Processmg" Explain the
lost-update problems with suitable example. [4+4]
10. What are independent checkpointing and co-ordinated checkpointing? Explain snapshot
algorithm used for backward recovery in distributed system.- [4+4]
11. Write short notes on: (any two) R : [2+2]

i) JINI Distributed Event Specification
ii) IDL :
iii) Distributed cut
EE S
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Candidates are required to give their answers in their own words as far as practwable
Attempt AU questions. ,

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

-

1. Define distributed system? Explain Transparency Properties of Distributed System.

N

Why naming is necessary in distributed system? Explain Sun Network File System
architecture with its features.

What is DNS? Explain the DNS working mechanisms with suitable example.

'What do you mean by DOS (Distributed Operating System)? Briefly explain the

Monolithic and microkernel architectures of operation system.

5. Define Object Adapter. Explain the invocation methods in CORBA.

10.

What is Network Time Protocol (NTP)‘? How Berkeley minimizes the problems of single
time server faﬂures of Chistian's algorithm.

What is the need of an election dlgorithm? Explain non token based Rlcart-Agrawala

‘mutual exclusion algorithm along with an example.

Differentiate between passive and active replication approach. Discuss with a technique
that make the distributed system highly available.

Write down the rule of two-version locking. Explain how Optimistic concurrency control
mechanism works?

How does triple modular redundancy works? Explain how rehable chent server
communication can be achieved in distributed system.

. Write short notes on: (any two)

i) Lamport's clock
ii) TIB/Rendezvous
iii) Feedback suppression mecharnism in M-cast communication

sk

[2+6]

[2+6]
[2+6]

[2+4]
[2+4]

[2+4]
[2+6j
[3+5]
[2+6]

[4+4j
[3+3]
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v Attempt All questions.
V' The figures in the margin indicate Full Marks. T, ' R
v’ Assume suitable data if necessary. e . o :
. b . s -
1. Why there are challenges in achieving some requirements of a distributed system?
Explain the challenges associated with different requirements of distributed system. [2+6]
2. Define distributed object and IDL. Compare RPC and RMI architecture. [3+5]
3. What is stateful and stateless service in file system? Explain the DNS working
mechanism with suitable practical example, [3+5]
4. What are the characteristics of distributed operating system? Explain ORB and its
interfaces. [4+4]
5. Why clock synchronization is necessary? Explain the clock synchronization algorithm '
 using vector clock along with an example, [2+6]
6. Describe non-token based centralized and Ricart Agrawala algorithm with example and
compare them. [8]
7. Differentiate between active and passive replication. Explain working mechanism of
- active replication. [3+5]
8. How cascading aborts occurs and solved? Explain three phase commit protocol with state
diagram. [8]
9. What is K-fault tolerant system? Explain fault recovery techniques. [2+6]
10. Write short notes on: (Any two) . [2x4]
a) Distributed deadlock and recovery o B o N
b) MACH , ' !

¢) Process Resilience T
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AU questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

AN

. Differentiate between centralized and distributed system‘7 Explam the design issues
related to distributed system. - ‘ [2+6]

2. Discuss the importance of Distributed File System (DFS) Descnbe the operations of
SUNNES with its properties. S R [2+6}

3. Explain RMI with suitable diagram. How RMI is superior to RPC? . - » {8+23
4. What is the role of middleware in DS? Explain about CORBA and its services. [2+8]

. Differentiate between physical clock and logical clock. Why it is difficult to synchronize
-physical clock? Describe a method for physical clock synchronization. - - [2+4246]

—_

6. What are the basic requlrements for mutual excluslon in distributed system? Explain the
. -non-token based distributed mutual exclusion algorithm and compare it with token based

T N RN L et

' -algorithm. o : ; _ : - [2+8]
7. What are the reasons for Rephcatlon‘7 Explam acﬁve rephcatmn ‘model with its
,advantaoes and disadvantages. = _ : - [3+5]

. 8. ‘What do you mean by nested transactions? Expléin optimistic concurrency control

- method with its advantages over other concurrency control methods. - , - [2H42]
9. Wnte short notes on:. | o 3 Y ' ‘ : 0 [4+H4] :
! '1) D1str1buted os R L T
i) JINT

&
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What are the principle apphcatlons of sttnbuted System (DS)‘? Dlscuss the advantages ,
and disadvantages of DS. ‘ [3+5]

2. ‘What are the requirements of Dlstrlbuted Flle System? Descnbe ﬁle semce architecture
for Distributed File System : [4+4]

3. a) Why naming is necessary in dlstnbuted systemV Explain Domain Nammg Service

(DNS) with its features 11+4]

b What are the advantages of micro-kernel over monohtlne~kcmel‘7 In- your view, which
: kernel is preferable for distributed Operatmg system and why‘7 - [2+3]

hat are the components of CORBA environment? 5 o [ 1]

t:'do you mean by logical clock‘7 Explam Lamport Logxcal clock ‘ - [2+46]

. What;;are the pnnc1p1e apphcatxons of state recording ' and dlsmbuted debuggmg‘?
-:v“'g-Deterrmne the types of msmbuted CUT m the followmg ﬁgure Lt - [4+6]

6. Deﬁne msmbuted cocrdmatlon in DS‘7 Explam how teken ring algornt}nn works for
mutual exclusion in DS. ‘ : , [2+6] _

7. Define rephcatwn and fault tolerance in DS and explam why are they necessary‘? Explain

how replication enhanced scalability forDS. . [6+2]
8. What is LOCK and DEADLOCK in DS? Discuss the methods of chstnbuted deadlock o
~ avoidance. v [4+6] .
9. Write shortnoteson: ] : L s | ‘ [2x3] V

i) Process Resilience T R R

ii) Mach

ok
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Candidates are required to give their answers in their own words as far as practicable.

Attempt Al questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

"Distributed system acts as a single coherent system to its end user." Justify the statement
with its features and challenges. What is fundamental model? ' [6+2]

Define DFS. How RMI perfoim communication between distributed objects? Explain. [2+6]
Verify with proper explanations that DNS is a distributed hierarchical database system. [10}

- Write the importance of election algorithm. Explain BULLY algorithm with suxtable

‘example Compare it with Ring based algorithm. oo 8]

Llst the goals of JINI. What are CORBA services? How does operating system support for
dlstnbuted system? v [4+2+2]

Explam with algorithmic steps, how token ring algorlthm works for mutual exclusion in
distributed system. [10]
Expl’am Byzantine general problem to handle faulty process with example. Describe any one
failiire recovery technique. . - [8]
Define lock in concurrency confrol. How can concurrencj} be controlled in distributed
transactions? What situation does lead to distributed deadlock? o [1+443]

Write short notes on: : : o [3x4]
a) Heterogeneity in distributed system | '

b) Rendezvous concept and implementation

c) Flat versus nested locks

d) Process Resilience
ok
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1. Whatis Dlstrlbuted System? Discuss the challenges of Dlstnbutxon System with example. [2+6]

2. Mention the role of IDL and middleware in D1str1buted System. Explam RMIL approach in

the distributed object based system. : _ [4+6]

3. Define DFS. How does DFS encourage sharmg a storage devme? Explam with the help of
suitable architecture. {81

4 ‘How threads differ from process? How does checkpoint help in recovery? What does

"dlstmbuted comrmt refer to? _ . . o [4+242]

ne flat and nested transaction. Discuss the: approach of: optumstic concurrency control

/ it is difficult to synchromze physical clock"f’ Explain how clock bynchromzatlon can

\<

What are the Teasons for rephcatmg the servme prowde‘? Discuss - about fault tolerant
~services.” : ‘ e L [4+4]

8. How cascadlng aborts occurs and can be solved‘? Explain the needs and roles of atomic
commit protocol in distributed system. : | : (8]

9. “Write short notes on: ' o - [4x3]

a) Christian's Algorithm
b) Recovery approach in Distributed System
c) CORBA ser¥ices -

d) Monohthlc a,nd Microkernel i | _ L&

ek

_:dlsmbuted transactions. : : [4+6]

be: solved using loglcal clock. B o o [2+6]+ -
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1]

Discuss the properties of Distributed System (DS). How interaction model addresses the

relevant issues in DS? | [6+21
What is the importance of IDL in RMI? Write the operation of static RMI. ‘ [3+5]
What are the characteristics of SUN-NFS? Discuss with its architecture. [3+5]

What are the common problems of physical clock synchronization algorithms? Write Chandy~_

Lamport s algomhm for recording gioba; states in Distributed System. : [3+5]

Measura *he performance issue of non-token based Rzuaﬂ-Agrawai Algorithm. Write alternate
aiszor thm to address those performance issues. : {”+6]

f_{aw to come to consensus in D8? Discuss with an appmach, how do you make the distributed

5y jstem service highly available? v | {3+5)

W naﬁ are the relationships between parent and ghxld transactions in DS? Write the problems of |

locking with the solutions to avoid it. , [4+8]
How do you avoid faults in D87 9 Compare independent chekpointing with coordinated
checkpointing approach. [4+4]

Write short notes on (Any Three) o [4+4-+4]

fa] Monolithic and Micro-Kernel
[b] Services provided by CCRBA with the functions of Object Adapter
[¢] Two Phase Distributed Commit

[d] Distributed Debugging.

le] KPC communication semantics
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1. Define Distributed System, What are advantages and éﬁsadvantages of distributed
- system? S [2+6]
2. Draw and explain distributed file service ar»hﬁe cture. How does that architecture
encourage the sharmg of storage resources in distributed system? Explain. [6+2]
3. Differentiate between RPC and RML How does modem RPC malnlam the transparency
- in distributed system? : : [2-+6]
.’ Compare process and threads. Why threads are important in distributed System ; [2+2]
;- Give an example :of. hetemganeous modeliof distributed .application.. How is distributed
zoperatm,g, System: reahzad in pracrical-distributed systems? Explain, e [2+4)
What do you mean: phymcal and- logical clocks? Explain Network Time Pmtocaai and
Berkeley Algomhm for physical clock synchronization. , : : [2+4-+7]
How: does. mutual-exclusion: help i i co-ordination in mbmmmed uyﬂte:m’? Explam the way
o how. Lamport algorithm ensures mutual exclusion? ‘ T o [2+6]
‘8. What are the ‘major ‘objectives for. replication in distributed ,vstemo Fxplam primary -
backup model for fault tolerance. : o 13+5]
9. Differentiate between nested transaction and distributed transaction with exampies. How
is commitment ensured in distributed transactions? ) , [2+6]
10. What do you mean by fault tolerant system? What do you mean by Byzantine Failure?
Explain Byzantine Generals problem to illustrate how agleemﬂnt can be reached in faulty
system. : [142+5]
11. Write short notes on: - ‘ 3+3]

a) Comparison of CORBA and Mach

b) Timestamp ordering in concurrency conirol

sk
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,Deﬁne dlstrlbuted file system. Draw and explam dlstrlbuted file service architecture i m

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. ~
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. How do you define Disiributed Systein? Explain with the model, how hardware, data and

controls are distributed in the distributed system environment, o [2+6]

Explain the ways how distributed objects communicate with each other. leferentlate
between RPC and RMI. [4+4]

detail. -

Differentiate between homogeneous and heterogeneous d1str1buted applications with ~

example. - [4]

. Compare physmal clocks and logical clocks w1th its 1mplementat10n semantlcs Descnbe .
- Lamport's timestamp. algorithm with its benefits and drawbacks. : [2+6]

Explain any one election technique in Distributed System Dlscuss w1th steps how

consensus can be achieved in Distributed System : o - [5+3]

How do you say. that replication is one of the scaling techniques in Distributed System?
How to handle concurrent invocations with object rephca‘uon in dlstrlbuted object based
system? [2+4]

What are the roles of atomic commitment protocol (ACP) in distributed transactions?

" Explain the different methods of concurfency control in distributed transactions. ~~ ~ [2+6]

10.

11,

* byzantine generals problem. \ [2+2-+4]
Write different services prov1ded by CORBA. What are dynamic and static invocation
approaches of CORBA. : ; [2+4] .
Write short notes on: - o [4+4]

What are the dependability requirements of fault tolerant system? What do you mean by
K-fault tolerant? How to come agreement in faulty system? Explain with the approach of

a) Process and threads in OS
b) Distributed commit .
' ' ook
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. What are the major ~goals of distributed system? Fyplain the need of fransparency in
distributed system along with the challenges in achieving that. [4+4]

2. How do you convince that middleware plays the important role in Distributed System?

- Explain the operation of RPC in client server communication in Distributed System. [3+5]

3. What do you mean by file and directory service? Explain the operation of SUN NFS with

its architecture. ' ' . : ‘ ' [3+5]

. Why network operating system (NOS) is widely preferred over distributed operating
system (DOS) in practical distributed systems? Explain DOS as a middleware. [4+4]

. Define logiqal anc‘l,‘,ffphysii:al clocks. Explain Lamport timestamp algorithm along’l“with' an
R _ [2+6]

example. - ' R
Present a prﬁactiéa:\l scenario where yQu.'need an-election algorithm, Fxplain an election
_ -algorithm with example that is suitable to your scenario. , : [2-+4]
. Compare passive -replication ‘with active replication approach. Also discuss with a
. technique that make the distributed system service highly available. . [2+4]
8. What do you mean by Distributed Deadlock? Explain the two-phase commit protocol of
~ handling distributed transaction. ‘ ' - [2+45]
9. What are the flat and nested transactions? Describe the methods for concurrency control
in distributed system. B [3+4]
10. What do you mean by faults, failures and errors? How do you handle faults in Distributed :
- System? Explain process resilience approach in brief, ‘ . [2+2+4]
11. What is IDL? Explain CORBA RMI with its services. | [2+4]
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