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Marks 

OBE 

   CO RBT 

1  Explain the assembly language based embedded firmware 

development with a diagram and mention its advantages and 

disadvantages. 

10 

 
C604.1 

L1 

 

2  Explain the different Embedded firmware design approaches in 

detail. 10 C604.1 L2 

3  Write a note on  Monolithic kernel and Micro kernel?   
10 C605.1 L2 

4  Three processes with process IDs P1, P2, P3 with estimated 

completion time 10, 5, 7 milliseconds respectively enters the 

ready queue together. A new process P4 with estimated 

completion time 2 ms enters the ‘Ready’ queue after 2 ms. 

Assume all the processes contain only CPU operation and no I/O 

operations are involved. Calculate the waiting time and  turn 

around time of individual process and also Average waiting time 

and  turnaround time in Preemptive SJF Scheduling/Shortest 

Remaining Time (SRT) Algorithm . 

10 C605.1 L1 

5  Explain out of circuit and in-system programming methods for 

integration of hardware and firmware. 
10 C605.1 L1 

6  Write note on counting semaphore and Binary semaphore  10 C605.1 L1 
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3| Monolithic Kuinu 

n monolithie kuned anchitectuxe, all kund suvitu un 

in the kurnd space. 
Hwe all kutnl modul es run woithin the Same mamoy Hote the 

Spau undu a sinale kvne thread. 

.The tiqnt intuunal in barat on Kxnel modules in in 

ronolithic kone anchitecwre allvws the eltve 
wtlzai om the ow-love akurs ne undutlytng 

Systen, 
.The majon dHaw batk monoli&hic kund ts that any 

vo ox failune in any ne h the kinal no dules 

ads to he oiashing e the ente kenel appli catton. 

xampls Monolithie kwnnel ane LTNUX, SoLARIS, 

an 

Ms DOs. 

.The ochitectwre nepnesentai on is given blon 

Appications

Monolithic kund wih 

all optatng systum 

Sevites unning tn 
koinel spacè 

ti The Monolithse kon Modd 



Micokund 

The mivo kend destan nonpoat es only thu esen al the 

eteprabng System senieas into the Kuin 

.The estd4he Opexabng Sytnem svices ae 

impemented tn phogams knawn as Suvs' hich 

uns m Wse space. 
.This povides a highly modulov desan and 0S- neutnal 

absbr acbon to Kuine. 

.Memony manags rmont, pxocass manaaumant, ttme gystems 

and intoupt handlvrs ne tne èsenüa seviceu, 

which OHmS the pont the mivokvn . 

kxamples ane Mach, gNx , Mmix 3. 

Suvtces (kund 
Sevite unning Appl'catio 

in w spate 

Miurotvne with 

ental suits ike 
imoHY manaqgment, 

pHoCL maraement,
n syglem, e tc.. 

The MioD kuinel rwdel. 



Miowkend kas th 6llovotng benahits: 

Robustns: a publm en ceuned n any 

-he seutces, whtch uns as Seve' 

applicai n, the same can be tmkgurad and 

-stastad oithout the nwd ton e-s toting the 

entixe 0S. Thus it s e fox snma whtch 

demand hgh 'availarlity'.
- Cnquabrlity Since thre is no nud bo rastat 

the whole systtm , 
this mnates 

the sy sum dynamitally niaqusable. 

a)The mwae deatgn apprashus ox mbed des poduck 
is puuy dapendent on the cOMplext 
anctions b be peomad, the spend the opttation 

poductE 

the 

eauinad, etc. 

)The Supe hoop Baed Approach 

Thu's ts adoptd o applicaions thal au not Ume 

cica and hou the nesponse uma ts nut So ma ts 

tmpotant.

Tt ts similor to a onventtonal po toduwal 
hogtamning whure the code (s erecuad task by 

tsk 
The lask isted at the op the progxam oe poam ode 

execukd st and th tasks jut bele the top an 



executerd otor tompletng the xst task. 

In a multiple kask based systtm, eoch kask is 

ee cutnd in seioin ths appoach. Ppoaah, 

exeuion le fon this w loe The m 

. Conlqwe the Lomm on oxamaters and petnm pexunm 

iniialscaton x vatous handuwooe compmants 
Mamor4, ustens, etc. 

9. Stat the nst task and recut tt. 

8. kxecuke the se Lond task 
. Execue the next kegk 
S. Ececute the next ask. 

6. Ex ecute the ne xt lask. 

7. Execut the laut depinad tesk. 

8 8. Tunmp back bo the st esk and llo the samu Jump 
too 

he Supo loop based design does not uguLNe an 

opaira Sygm , sthce theve is no nad fox schedultnq
which tagk (s to be executed and 

Astanin 
phionity to each task. 

Th ubriis au ed, hunte he tesk e 

exewted e also ud 
A A typkal eromplo o Supu loop based produet is Poduct s 

on pe b onsvc video game toy ntamng kaypad 
and display untt. 

wen i thu application misses a ky pws, it lmly 

abug in MwaMe and ont Creat ts sues, 



Majox drawbatk ths appwach is the lack 

uod malines. 

h h numby tasts to be execuad ithin an 

PPUton nuases the mo al whtch each task 
PpUtabo 

inLass, S epeartad alsso 

ti)The Embe dded Opeating Sysum (0S) Based Appa@ach. 

The 0s hased appooth Contatn s9 peAaing systems, 

whtth an be eth a 6enwnal Ppose Opmating 

Sy stm (6 Pos) o a Ro ime Opehating Sysm (RTDs) 
o host the ws nitlen appi caton nmwane 

The GPos based dasgn is smilon ba 
Conventmal PCbased appUca on development 
whethe device Contains an 09 and you loe 

Laing Ond unnhg us appltcaaons on top af n. 

FKam ple: Mtoheseft whdoma xP Embedded. 

Fox developing oeppleaong on top 4 0s, the os 
Suppod APls a sed. 

Simila to the dfenent handuara specifte drivexs, 

OS hased applcatrons also ugutne Drivet sustwooe 
defant handuwas phesent on the bund 

Coununicake hiith thm, 

Real Real Tme Opaabna Suttn (eT)btsed desiq 

Pp Aoach ppAoech is ployed n embedded po ducts 

deman d'nq uad ne Jspmse 
RTDS spnds na mely ard phedectable manner 



o evtnts. 

RTDS ontains a Raal tme kond rosponsi ble to 

pre- empthe muliung 3cheduler far peon 
sche dulinq basks, muliplu thuads, etc, 

Tt allows lerrble suhduleng ysem nisouw s 
ike the CPD and MemDHy and ohns s0mne way 

to omuntate betw een txte. 

kkample RTDS aL hndows LE, pSus', 'V«Wbnks 

'TheadX', etc. 

As sembly LOLn guag poa ammn the task wrung 
poch Spetute machino code in mnemonic fonm, 

Comven n th mamods inbo actual pto tasoH instucbion 

m.achine longagp) nd asOa&d duta usir 
an 

asimbl. 

Assem bly Ron gua.og ponam ws the most ommon 

the beinn pt Ph ummng aduplzd in 

sotwa eveuwtiom e look bac to the hisbouy 
can use that a Jan num be 

Nu wtten in asembly Lanauaa tnudin 

histoy 
P e mmin 

poonams 

the Populn am NBA 1113 

most opulun ame wutlen fon the up inkendo pul on 

knttaimenunt Sy stem 

as oso coded tntuoly in the asen.bly the 
orouage 



Advanage 
Tt allv ws tom plex jpbs to un in a Simpl way. 

oy dent. as it uquines us menoy 

It ts cstu in Sp tud, as s erecui on me s 

Jus. 
Tt ts mainly hodwo ouentud. 

JEts a low uvu enbeddod syseam. 

Disadvantages 

Tt als a t 4 e cnd 0xt lo wu the

ode b the s ame, 

TE ts tompler and d{ fAelt unduskond 

The syntar ts ditet b namembur. 

Edrb 
PhooM 

mytile.as m 
Assemblo 

myftde.1ctPAoran 

myRe.ob th ebi 4tJy 
Lnkt 
Poram 

my-e.abs 

oH 
PHO tam 

Myte, hex 



A) At the oeainning, tho 0e ony thmee phousse 

Ps, P2 and P)availablu in the Raady gue and 

he SRT sthedulu picks up the potuis wth he 
shwntst namatnng bm exe cution couple Tom fn 

scheduling. Now pwus P4 with utimatud ereeut on Now 

COmpleton me ms tntes tho Raady' qeuue o ue 

skent exetutng 
,0 

- scha duled xe cubom 
oPa. Tha ouses e 

the lloong onduh. 

P P3 P 

2 24 

2e2 e3 4 

twaitng tme al the puowes un ven as 

Wauinq time n P2 Ows+(4-2)ms : 2mg 

Jalting time o P4» Oms 

aüng tme n P3 = 7ms 

Ooiting me or P = 14ms 

Avenag niing meF Jailng ma n all the pwtusse 

No. Pouss 

Waitung timo (PHtP2+ P3 + P) 

4 2+7 4 4) 

5.75 milllseonds 



Twn Anound lme TA) fu P2 7ms 
(Tim Spent in Raady Gueue 

+Execution ime) 
Tuoin AMound Time TAT)fpn P 2ms 

Tme Spent n Raody Queue + Ereuibn Time 
Exeition Stant Tme - A al Time)+ 

Estimatud Ereuton bme s -) 9) 

Twwn Anound Time (TA) fon P3 = 14ms 

Tunn Around Rme (TAT nP 24ms 

Avuag Tuin Anound Tme = Tuwn Anound Time fr al Avua 
th phows e) 

po PHo tAU 

Tn Around Tme oP2+ Py+ P3+ P) 

A 

7+24 14 +24 

1. 75 rmi llseundg 



6Counüng Semaphote 

lirnits the ge enuo by o d nu mba1 of 
Pruocs/huods 

Tt maintains a teunt bewen Zwm nd a 

Matimum Vaue 

o the Tt limits the usag th esownu bo th 

Maximum value the CeuntSuppo ad by i 

The tount asv u'atd with a se maphune ts 

deamented by1 han po tuss thruad aus 

The Count t în Uemenad by Dn hun a po The 
thuad ulsasu the semaphou object. 

The Sta the Countnq 9e maphone objttt t set 

bosignal hen the tount the objeet ts 

uo than Zwo 

Binay Smaphoxe 

nplemns er cusive acces b shan ed Aesowe 

by olo cafing the 7esomu to a shoe potes pMDlas 

at a tme ond not allowin th other proCA3 

bo acesS it han iE (s berng used by 

Ondy on po toss/ thaad Ony Can have bin ay 
Semap hute at ivMe 

OS The impementa on 
Kenn dependomt 

is btnaHy Semaphoe



Unde OS kAnne ts wAd as utex 

binooy emaphone bbjece isset to 

Sta nalled han it not dwned by 0ny 

Pho tes. 

The state n auy SAmahore objett ts set tbD 

Ony non-Stgnuled wned ttowntd Ony 
pruo CoAsthead. 



Out af Cixuit Prograranung 
Out Ctat lxworomwmtngt pefomacd outsrde 

th tcwngo bvcd 
The pocmo o memosy ehie nto whfth tha 

hma noede to be tmbedded (s taken out 

tA the totape boahd andt ts pognam med with 

the halp phognanming devee. 

Tt ts a dete dedreatd unit whith Contuns the 

he nwswy handwaL tnit b genonatu the 

phootommng signals, 

he wnanmntng devtee tcontetns a 21f oeket vith 

in held the devtce to be pwgrammed. he 

pAonamming detee wil be. undv the contnol d 

a ubliy poanam uunntng on a Pe. 

The 

sually the pA0oaM m 
tuough R-232 e/us e/Paaalll Pont Tnteare. 

t inlnfeud tb the PC 

DB-1 CM /USB | hwan a mme 
onnee on 

PL tom/uss pont 
poaxarmmot 

Rs-232/vSB ble 

i.Tndea twng euree Bogramme th Pe 



Ale the nmau auctessfuly mbedded tno 

the devtce. 

Tnsent the deutce In the boand, powtr up the P the 

boand and tst it don th raquirad fundronalitea 
Jh majon dnas bace 6ul-o-C cit ponammtng The 

tsthe igh devtlopmant time. 

Out--S eM progra muing teaknigpo is use d pn 

mwOUe legrabo ow end en bedded 

PwducS which uns rthout an opuang system. syste 
Tt tomMorly usd fun dvlopmant o 

yelume poduet and (Pot) pAodutt Deuelppmant 

4n Sustam PrograMming (TsP) 
th Ts, phognammdhg ts d one ithen the syttm, 

the me nng the nmwans s nbedd td mbo the 

anget dutce thout enovmg it om the taqet 

bou d. 

Tt is the nost exble and easy yo inwne 

enbedd ing. 
Only pre-equici te Is 1hot he tangu t deute muut 

mut 

have n IsP Suppat. 

Apat hom the tauget boand, P, TSP cabu and TsP 

u , no oth addztuoral hadwae isaurAad 

TsP. 



The Comuntcaton betoun thetaget deuce to 
aund IsP t aitatt tan-AanalJaac 

utill il be n a sta umal 

omumunicab with se wde alows th deutce to 

an exnal hwsthmough asal intelace, 

Such as a PC on tetmnal. 

The device dota {hom MCOAves onondg and 

host, eAasls and Apoohams Code MOmony 

ac codimg A to the AQCAvd Connand 

Once the Is? opuattDnA ne 

is -tonkaed so that i il opeAa nonnally 

bpp 

Coputd, tha dece 

SD 

C heseE -powe up. 
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