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i e icn mn_h:,lu. “~¢h Inter process and synchronization techniques.
i) - x
gorithms, memory management and to apply the file system techniques
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T S¥stem has 4 R T o T e ——— - CE : : F r”" '
] The current state ic <hawr oocseS  (PO-P3) and 3 resource  types 2
mc_'__————l' IS shown below: : ypes (A, B, (). :
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| Analyze . whether the  system 15 N7 geet ey fe SRR safi ,
a) It unsafe, determine which : inati o e 1T
| P : ¢h process (or combination) could lead to potential deadlock and
Justify with step-by-step reasoning.
b) If safe, consider IhatrPruccss Pl makes the following resource request (1,1,0). Use the
Resource Request Algorithm to determine:
*  Whether this request can be safely granted, or
. Whe.ther P1 must wait, by verifying all algorithm conditions and performing a
provisional allocation test.
In a smart factory, two types of robots, Robot A and Robot B, share a common assembly
platform. Robot A functions as a producer, placing a component onto the platform, while
Robot B acts as a consumer, assembling and removing the component once it is available.
2. The platform is designed to hold only one component at a time, which requires careful
synchronization between both robots to ensure smooth operation. _
Write a pseudocode using semaphores to coordinate the actions of Robot A and Robot B. | it
Your implementation should prevent race conditions, buffer uvurﬂpw. and _hulﬁ:r undcri‘l_mv.
Use appropriate semaphore variables and clearly indicate where wait() and sugnalli} operations
are used. Include explanations with your code to justify how your synchronization logic
ensures correct and deadlock-free execution.
- =) An IoT gateway node uses Best Fit for large processes (=200 KB) and First Fit for smaller
: Bl o
RS 200] KB and incoming processes [P1=180,

Given free memory blocks [100, 300, 50, 250,
P2=70, P3=260, P4=90],

Pagel1of3




.

T :~' 'r, e, =

Wy e ey ’
e, Vellore T
If_.,-_-.:u_:;:'.f 'y _l.l.'l'_r_';- Instity

SCHO (€ of Technology i SLOT:E2
h OL OF COMPIr et sextion 3 of 1 g 1222 ’
0] UrFR‘i(‘I"' -
1 - r ; o : }'i: .
CONT INUOUS ARG 1‘\{.'1531 F}H[} ENLINEERING
r"."""-. - 'F’F-P‘K}"f N .
e — lq,i.I.I.SI-»Mpt.; N CENTTESTS 1
Uu%lmm — R MESTER 2025-2026
L AR e ean 3
PPly this hybrid :!_”L'.I-L‘Elliﬂn stratepy step by
: : ) 1Y slep.
<. Show the allneas:
| 1¢ allocation results and free block statys after each
: 3. Commer ST O
. t  thie
it on how this K yvbrid 4pproach balance oab
.!‘ coLiy ces allocation Speed and f; '
L ragmentation

b ALARASE S
) A database SCIvVer runs

! ‘ four transactions — 71 75

icqucaung certain data locks g e L1, T2.'T3. and T4 — each holding and | | COs | BL3
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AAPPLY your understanding of deadlock fecovery techniques and answer the following: )
a) Identify the transacti al are p:
i sactions that are part of the deadlock cycle and the transactions that are

b) Propose a recovery plan to resolve the deadlock.

¢) Justify your chosen method b

! y discussing its impact on system throughput and data
consistency.

4. A computer system wuses a cache to speed up memory access.
The cache access time is 10 ns, and the main memory access time is 100 ns. :
If the cache miss rate is 5%, calculate the Effective Access Time (EAT). Also, briefly discuss
how the increasing miss rate affects the overall system performance.
b) A computer system uses a 2-level paging scheme with a 32-bit logical address. The page CO5 | BL3
| size is 8 KB, and each page table entry requires 4 bytes.
1. Determine how many bits are used for:

-

a)Page offset,
b)First-level page number, and ¥

2)Second-level page number.

e the total memory required to store all page tables if the entire logical address
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B nicanic n network, five satellites attempt to ,"ﬂnsmif d?m 'm el uf:fi
Rcaton | ircular topology. Each satellite requires two transmitt
Tanged in a ¢l : ission link. [f neighbouring satellites
and right) to establish a transmission link. ¥ tentially

nemitters at the same time, signal interference occurs, potent
e cunchronization mechanism with mutex locks to coordinate | 1
e ite pseudocode showing how each satellite acquires
| it ?)ckspsa.lm justify how your solution ensures mutual
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