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Sixth Semester B.E. Degree Examinati D ec.20231Jan.2024

Embedded SySte s
- * ,.n,

Time: 3 hrs. i"o*q*' .,; Max' Marks: loo
"a{

Note: Answer any FIVE full questions, choa$!4,$'ONE full questionfta@ach module.

Module-1

I a. Explain the architecture of ARM oortift'- M3 process with the help of neat block diagram.

Explain Thumb 2 technology.
Explain ARM Cortex - n,tf program status Register in detail.

,' t, 
,, nh , r,.r,r:r..ir

'rq*, lilri OR ,',,,.--,.'
What is stack? Explaffihe stack operations usiryrpggH and

cortex M3 with qe,{relp of neat diagram. , (06 Marks)

Explain the op@tion modes and privilege tevels in cortex M3 process with a neat transition

diagram. ,r". ,1,, 
'lv 

( i", (08 Marks)

Describe !fu ltpmory map of cortex - M3'rfiith neat diagram. (06 Marks)
i.-:+:,. +.

dqil ''::::l:.,--.., \1

.,,,..'', 
':::r' 

. ,"H1\{odule-2. uJ.==,,,

Explaih'the following instructionwithexample.,,-li*,''
i) ASR ii) SXTH iii) RBIT iv) REV. (08 Marks)

Write on ALP to add two 6h-bit numbers stored in memory. (06 Marks)

Write note on barrier instrudtion in Cortex M3.. (06 Marks)

,,, 0R I'' 
. r!

Analyse tfre follo*yjpg instruction and".w+Gi'the contents ffi.pregister after the execution of
each instructiog,* ,*\, (08 Marks)

Assume Rs = S"*d00000088 Rs =4ffi,00000006 and.Rj = 0 x 00001111

i) RSF.W &, Rs, # 0 x l0
ii) &BD Rs, Rs, Rl l+,fu;:':' i-"
iiD' BIC.W R6, Rs,#Q x 06d'

iv)-, ORR Ra, Rq - -',", (06 Marks)

Ulplain with price of code to load multiple'data into register from memory and store the

b.

c.

b.

c.

Satne in another part'of'memory.
With a diagram, explain the organization of CMSIS and its benefits.

Module-3
Explain the::,cornponents of typiCa..l"bmbedded system in detail.

Write the difference betwqen I2C and SPI communication interface
Explain the sequence ofop'ehationof Zigbee and wi, Fi network'

*fi*-

Explain sequence.,q"f Sprrutlo, ror.o.*?*.ating with I2C slave device.

Write the differ€fic'elbetween RISC and CISC processors.

Compare the bfleiftion of Bluetoothand Infrared.
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7a.

b,

8a.

b.

r' I Module-S
9 a. what is Kernel? What are the different functionshandled by real-time Kernel? (10 Marks)

b. Three pro...r., *itt', pto.ess IDs Pl, P2, P3 with estimated completion time 6' 8' 2

milliseiond respectively enter theready.,qugue together' A 
1ew 

pl:::::,11:1*:t]i:i::

"olnrtr.utiOn'ti*. 
+l1lr inters the 'Readyt queue after lms. Assume all the process contams

;;il"4.pij_*rperation and no I/o opeqtif,ns are involved. Calculate the waiting,l*: ...d;;T
arJdfrj$1^G"rt* .u.r, pffi'and the average xftiling time and Turn Arouffiffi
in the SR.T scheduling. i: ;

queue after,lms. Calculate the,Waiting time and IP. uf Turn Aro,und

i;;"it3tD ror.u.t p.o.qpsrptr#*the average waitrng,iTt,u*'rylf: (Assumingj*-::

is noll e Wutirg for the W"*.sgt$ in priority -.based scheduling algorithm. (10 Marks)

l0 a. What is Inter process Communication (IPC)? civb on overview o,f any two IPC mechanisms

adopted by various operating systems. 'a ^ "'^^ 
(10 Marks)

b. Three processes With proce., m. Pl, P2, P3 wrt-h.estiglated completion time 4, 6,.5

millisecond and priorities 1, 0, 3 (O-highest priority, 3-1o.1vest priority) respectivelyenter the

ready queue together. A new prooeis-P4 with estimated completionJime 6ms and priority

*, * 188C62

.,'-.18' ' 'r,. ll'

Module-4 . r,,,, 'i

What is hardware, Software .o-d.rigr7ffi-1ai, the findamental issues in hardware software

co-design. 1o Marks)

what is non-operational quality attribute? Explain the important non-operational any

Embedded system design. ..!::,:: :. ," .*,;::,, 
(10 Marks)

$ir.:.-!Ii 
_,^. 

'',,,,,1.j*'"'

*,..0R
Explain high level language Uapgd elnUedded firmware d:*elohment technique' List the

aAuuntug.iof this technique. ,r* + ,,,,'.. (10 Marks)

Wiltilperational quafity gt&1-bhfe? Explain the importad ofierational quality attributes to

be considered in any LmfeOaih slstem design. ,, "f; (10 Marks)

1".
-n .a !l'.*;;r,ii;rs&" . **, :f *;++h'*

.&. "i i.r .,, ,,,r

11"*$$,!n .u**n* W''
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