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1. \dentify the core concepts of distributed systams: (n way in which severa) Machne

correctly solve problems in an efficient, reliablz and scalable way. .
2. Analyze the core architectural concepts to meet the challengesin implementing digyyy,
systems.
3. Examine important approaches in distributed syste s t0 support synchronization and fay,
tolerance.
{Q' Nof Question M [ o

1. / In designing a cloud storage system, one of the major challenges is to hide the
complexity of resource management from users. Explain how transparency acts

as a challenge in distributed systems. Discuss the types of transparency and the [ 10 | 1

difficulties involved in achieving them in large-scale cloud storage. Additionally,

explain the challenges posed by heterogeneity in such systems. f

2 In a global video conferencing system, multiple participants located in different

regions communicate using audio and video streams over a network with variable

delays and unsynchronized clocks. Explain the interaction model flow for this

system, describing how processes coordinate by exchanging messages, the effects |

of communication delays, latency, and jitter on synchronization, and the | |, 1

challenges posed by the absence of a global clock. Discuss how dustrlbuted

algorithms ensure consistent ordering of events, and how 'the assumptions of

synchronous versus asynchronous systems influence the design and reliability of

the conferencing service. lllustrate your explanation with examples of message _

flow and process coordination. : : T~ —

3, A client written in Java (big-endian) communicates with a server written m' §++ | l.

(little-endian) over a network. The client sends a structur ed n:\essage contlau;mg | l

integers, floating-point numbers, and st{mgg EX}Llal“hD:: {n :r’;‘:;l'l‘_a atcai |1

representation is required in this scenario. escribe ing an

L .nmarshalling solve the problem of heterogeneity. lllustrate your answer using a \

suitable example. - I
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4. | A distributed online banking sysre — -
. g system all i

balances, and view transaction i allows clients to transfer funds, check |

erver, which executes the

messages may be lost, delay

ed, or duplicated, and clients may retransmit re

if replies are not received within a timeout period. S
Explain how a request-reply protocol operates in this scenario. In your answer
discuss: , |

a. The flow of messages using the doOperation, getRequest, and sendReply
primitives. 0123

b. How message identifiers ensure that replies are matched to the correct
requests. !

c. Techniques to handle lost or duplicate messages, including the use of
idempotent operations and reply histories. ‘

d. Differences between using UDP and TCP as the underlying transport for J
the request-reply protocol. /

e. How the protocol ensures reliable communication and client-server
— synchronization despite network failures. : J /
' 5. | Inadistributed travel booking system, clients interact with multiple web services /

for flights, hotels, and car rentals. Explain how SOAP enables these clients to
bly. Discuss how SOAP uses XML |

communicate with the web services relia

envelopes, headers, and body elements to encapsulate request t-.f::i "na:)ll‘);l \ \
messages, and how the protocol supports both synchronous requ:s X P :-Mies _ . \ .
asynchronous document exchanges. Describe the roles of ¢ “-mh p ggm') 10\ \ °
skeletons, and dispatchers in processing SOAP messages, and explain how \

Y,
messages can be transmitted over different transport protocols.such\:i ‘: P
SMTP, or TCP. Highlight how SOAP handles faults, message ident \“ c.“ems
security features to ensure correct and secure communication betwee

and services.
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