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ite "C Tl‘:kﬂiﬂ" Uses Lamport logical clocks to Umes
cannot be wnchrnnl

.oy across the globe. Because physical clocks
serfectly, the system relies on the happened-before relation (L) to order bids
User A [:1&3 cends Bid B1 with a local Lamport timestamp of 5. User B (P2)
fmmlzm-h'l B1 when l:'hr.-lr local clock is at 3.User B then immethately sends 2 |
. r-bid B2, According to the Lamport clock rules, what must User B (P2) set

ir local clock to upon receiving Bid B1 to ensure the counter-bid B2 is COTTE ctly | .

?
ordered?. Suppose two independent users submit bids that both receive 2
— |

‘I;amwﬂ;memmp s of 10. How can the system create a total ordering to decide
Lammpunhi nwi'ns‘FExplam a _sn:uarmn in this auction where Bid X has a lower '.
mestamp than Bid Y (L(X) < L(Y)), yet we cannot conclude that X \ '

10

actuall
ﬂus:a:eiiappened -before Y. Why does Lamport time not guarantee causality in
3. t
In;l't;d;ﬁbzt;i systems laboratory of Indian Institute of Technology Madras,
B machments are running a distributed auction simulation on nine
g es, each assigned a unique process [D: 11, 18, 24, 31,42, 57, 63, .
3 . The system follows the Bully Election Algorithm to select a coordinator
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{< the coordinator, but [t crashes during peak auction tivity. Process 31 detecis
bhe Eailure and initiates an election
i) According to the Bully Algarithim, 1Sl the geguence of glection messages P4
el s
I Which processes will respond to P4, and what w (Il they reply?
111 Explain step-by-step [ Ehe election procei

chiascn

I How many clechion MESSARSS &l el |||_:|'| in the worst Case fuly this !

scenanol
v Suppose PA (1D 75) crashes during the election process after replying "OK.

[-.;Dl.n.-'. how the algarithim ':'..'||'.'_I-."_-_|l'

A distributed file server deploved In a university data center uses caching and
hchieves a hitrate of BD%. When a requd sted block is found in the cache, sericing
the reguest consumes 5 ms of CPU time. Il the hlock is not found, an additional 15
ks of disk 1/0 time is required. The server architects are evaluating different
multithreading strategies to improve throughput and scalability

(a) Clearly stating your assumptions, estimaie the servers throughput capacity
[average requests per second ) under the I-I.l|.|l:-'|-".'ill|.‘I conflpurations:

[(1} single-threaded server;

(i) two-threaded server running on a single processar,

(i1 two-threaded server running on a two-processor machine

,Il]'-'"'-'f'r' the bottleneck resource in cach case

fb] The architects must choose between a worker-pool multithreading
brchitecture and a thread-per-request architecture. Compare these two models in
terms of scalability, resource utilization, context-swilching overhead, and
performance ander heavy load Based on your throughput analysis in part [(a)
recommend which architecture is more suitable lor this file server and justify your
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A research team at Vellore Institule of Technology 15 evaluating the performance

Iirnn.n.: of upgrading its internal network from 10 Mbps to 100 Mbps. In their
distributed system, measurements show that

| e Foranull RPC [no parameters and no return value), 209 of the total

execution time is spent in network transmission, while the remaining

time is spent in marshalling. context switching, and server processing

s For an RPC that transmits 1024 bytes of user data {less than onc

network packet), B0% of the total execution ime is spentin nebwaork

Lransmission
l,'-.l.'.'.':1:1!|;'!_I|I.J1 anly the network rransmission componént improves |||'n|1||rL|||||.|I|:|-'
i
bwiith bandwidih wehile all other costs remain wn "‘""l‘-"'l

| Calculate the new execution timie (a5 8 pErceniage af the eriginal Eine ) log
bath operations
il Determine the percentage improvemaent in periormance fosr gach case
i Explain why the performance gain dilTers sipnilicantly between the two
| RPL types
") RBased on your analysis, discuss whether upgrading network bandwidth s

| always an elfective whay Lo imjh ove IWPC performance.
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