Embedded System
Embedded system T dedicated computer &Fes § o % e fafirse

task (FR) A I & v BABT AT 3T BT &1 THh vFass (e
HiFedY JAT §ISAI & Th combination (FATST) BIAT .

ST & 3TF ATH ¥ UdT 9T ET &, embedded T 31 § fF st AT
mmiﬁﬁﬁ@??ﬁgﬂWWRW%ﬁ?embedded
system Ueh &P gEaIN faeeH § oA software ST §31T g,

UFdss T8¥ecH Tdh independent system & HehdT & IT T Ig Th a5 CE
system T f&&aT &I TohdTT &.

Ueh TFdss [@ECH microcontroller AT microprocessor 9 3MTRA {EeH grar
g 3R =0 fRar AV task (@) & FA & AT design HIT FATAT

¢. 38T8Y0T & fAT:- T fire alarm system Ush Tesss fO¥ca § ST shdol
smoke (%‘E\F) FT & sense I TehdT &.

T embedded system & dlel components &1d &:-

1. Hardwar:- w33 QT cH & gr5daR ASHIGeaR 9 IenRa gar g1 IJ§ v
orér A9 g@dr &, s &% (Central Processing Unit) i dig #TH &l &1 sTA
gaqe Uar 3m3cye Devices, AR, Waw scarfe afFAfad ga §1

2. Software Application:- AffedIX Thed TFa3E fA¥cH & TF 3gH FEar
g, 39 Firmware Y &gl STar g1 TFdss TroeddqX Toellheld & Non-Pc Devices
# e @@ Function &1 Perform &3 & T Write fFar srar &1

3. RTOS:- RTOS &r Full Form & (Real Time Operating System) ag w#33s
feen &1 v Ageaqol Rwwr ¥, fows &1 vrass f@wew Working f dw-t@
FT §1 TE FIEIIX IaT FHCIIT Uoelihelel & arg Interface & &1HF &IaT ¢
RTOS & w&R & Aaféar feea §, S e & High Priority & 3@ e
Execution &3ar g1 Ig oo NART Fiee 1 ersgfdan o Efficiently #ae &yar
g, 3R 3@® g@rr Multiple Tasks & Concurrently I fFam a1 dshar
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Characteristics of Embedded System - TFa33 f&¥eH

1 faeryare

1:- Single-functioned (Fa& TH &) - Jg [{EcH FHIR W THh & AV
T FAT § 3R 3T FF F IR-GR HAT ¢ | IGO0 & faw:- Tk pager
gHAT IS FI TRE HT FHLM.

2:- Reactive 3ilX Real time- g TN TFess fAEed o @ed &
environment & changes (S¢elTa) glad I AR react S{T g0 3R frar
#fr &8 & 9T real time # results 3 compute AT AT

3GTeXUT & foIT & car cruise controller ® ofd §; I§ oHNdR speed
3R break sensor &7 IR FAT § 3R react (wfafsharn) &ar g1 3@
AT IFAT F HRX TR-IR acceleration AT de-acceleration &I compute
AT AIRTI 39X compute I H ST & SITdr & ol car & control %el gF
FehelT ©.

3:- Microprocessors based (ATSHRINAET 9 ITUTRA) - T ASHIAGT AT
HATSshiehele} U TR el ATfgu|

4:- Memory - 385 Teh HART glel AIRT, Fifeh SHAT AFCaIX ITHAAR
W ROM # embed T&dT &1 38 &ege # fdl 8T secondary memory &
SR gl el &l

5:- Connected (J34T) - 3TH 3aI9e 3R 33y f3A1H & FaAde Hlal &
foIT connected peripheral =T ATRTI

6:- EEAIAT-ATFeaY FAECH - FcdIT HT 39T J&F features 3R
flexibility & T fRaT SITAT § TUT 88ATX &7 39INT performance 3iR
security & forw foRam ST gl

7:- ofh 9T g & FA A SIS user interface (Ul) &1 8IaT &1 Teh QU @
T automatic aIfRET ANT 3197 3T & HH FAT § I 3T set HY f&aT
ST &, 3R T AT g & 91 IS AT &g g S L

8:- STGIR embedded system B¢ 3THR & g &, hH power & ATT HIH
R Fhd § AR Sgd 7EN AL @A &
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9:- U938 THECH I users & EdRT change AT upgrade gl fRAT ST Hehcl B
sgfoT A reliable 31X stable gl TfRT. 3T ¥ a1 Fdr Ffeas & o9
AT deh 1A Fd o AieC| FEh & users &1 Hig HRboT =7 .

advantage of embedded TFs38 ATcH & wrac

. 39 T ¥ customize AT ST ThdT &.

. ¥E Sgd & HH power HI consume FIAT g.

. HHT HI (cost) T &1 A gl g.

. HHT performance Sg & 3<ST gidT §.

. & systems Igd &1 ST stable dT reliable & g.

. TFs3 fATCH size # 98 &1 OIC gId ¢, FATAT Soe el o1 of ST 3R

os fordT ST ThaT g

. ¥ g & fast 81 g

. & product Fr quality T 9§ =T 8.

TFISS [AEcH & oJhdr

1. U &R Se¢ configure Fel & 9 Scoll gl off Hhdl g 3R Se¢ users
da ¥ upgrade IT change sT&l HT Tehdl.

2. So¢ maintain T Sgd gl HR Il & 3 3T systems I files
backup ofeT #T ST 8T &.

3. & systems & T troubleshooting Sge difficult §. Tsh system & g&x
system # data &l TeAHT AT T HidT F g.

4. Gfeh T shdel Teh AW & & T design 6T S § ST geTenr

structure of embedded system — T3838 &¥cH FHI T

A R’ 7 sgar 9 8F structure Gar [T §:-

O U1 N W DN =

o

g o Al { o Pincesac & ol 18



Sensor (¥X):- I§ physical quantity & FATIAT § 31 3 electrical signal 7
dcol ¢dl . 39 electrical signal @I observer & E@RT 3T electrical T S1&:-
A2D Converter & SaRT read f&aT SATAT §. TH sensor ATUT AT quantity T
memory H TR FIT .

A-D Converter:- T analog to digital converter 83 & SaRT #Sil I=Y
analog signal @ digital signal & sgel &dT .

Processor & ASICs:- FIEIR, output I FATTT & folT data I AT FAT ¢
a7 38 memory # TR HLT &.

D-A Converter:- T& digital to analog converter f3fSieer 3er &1 TaTATT 3eT
# aRafda & Bl

Actuator:- T& Actuator St § a8 D-A FeIdcX ganT fgu 7w 33eqe &I
actual (AREATdeh) 3T3YC A eIl FHIAT gl

applications of embedded system- &35 & 379N
ST JAET AT @d real life SRTET 9 TR SATCAT &:-

Consumer electronics — ¢ellfaaie, f8fSicer $eRT, computer printers, fafsar
A AT, dAT PS4 3¢ H SAdT use fhaT SITaT &,

Household appliance & - ¥fFeReX; atfier AL, ASHIAT 3NasT, TR
HEIRME 3Tie .

Medical Equipment # - scanners 3i8:- MRI, CT Thet & foIT; ECG AMNA-
FIAT 3R G &1 USdhed I IR o forw IgaoT]

ARAEET A- ST Sl YU, Tel-dlieh sfehar faTed, Faia 3K
HAARST YUTTell, TIR-HaRER & a3 #er 31fe & g gaeT fovar Srar
5.

industry & - 378l oliged, hisded & ToIT, 3T FolFed & [olv 37 BTea
FT use AT AT Bl

Aerospace #:- navigation, GPS 31Tf¢; #.

communication #:- routers, satellite & STl T3 BIT &.
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Operating System in Embedded system:

TFess ATRTET BTed T AV yR 1 AT [Eea (0S) § oF
fore 0f fearsy, St Fogex el & & v vsh fafdse s #te & fou
f3eiss fhar 91T § | Teh UFNISS 0S T HET &I 38 FIS &l Iellell § Sl
f3aTgd @I YT HH FA H HFATT <l &1 TS 0 3aSH & gEAW
%I 0S H Tl @ WFCAW & AU o FoIsT arerr gl

Ush TFISS U IFAR Udh THdss 8FcH & Hay &1 Har gl T
UFass fAEeH T Fgex § St Ush AT 7 GAAT Hdr 81 Ig 99
FflAT SR b SR 7 Fegex e, ¢fvs arse, Bfoee &, wéiew, gars
STeret foraor, fashl & g (M3nww) ffiee, 3fotea $a, shdea aifaerers
eea, fowe 3R TaAC AR 3nfe 7 v AW Fer Far gl

eSS ATeH aredl 30N & sedd ¥ A getae 3% 97 (1oT)
S g1 UFISs fAECH [oT 3Vl & e Al Hareled i 8, o foh
HAAT Y o ol sicdeh T 3T TATATART HaAT|

U TFasSS 3UH Ueh THdss f3aisH &l U &3 [@TcH & Hay 39T S
A H GeTH §oI1aT g1 I§ T fAfAse 7 o & AT veass R{eed &
g & ATY AR T gl 361807 & foIv, teh fove & Ush Uadss
R{eew & Ihar & 99 5 ASHNAT AT ASHIacIoR, Sl Ig THST ST &
fr I T @ g a1 W &1 39 BTed W I ardl TFdss ATFcdd]
TFISS T B

Types of embedded OS TFa38 OS & Y&K:

Multitasking operating system : Teh HeclelThdl TH Uh TATT &g
HIH X Fehcl gl Tg IAAET Al & A & fov Siia A5gfolar
3T FIAT &1 3SIEI0T & folv, TH bl 0T s FHrAT & &g
iy waTeer & faenfaa war gl

Real-time operating system: Tk JIeI-cl8A OS oI gfafsharelie g &
fow fmser fovam 9mm B I8 $aiqe Wit g\l WX AT Al § 3N



v fafdse @Ay d@ar & oy gfaferar sxar g1 3fe gfafear a#
fafése gag 3afr & aex 3nar g, o RweA fawa & a@&ar g1 dga-
ersA OS FHl-wslT YT Al Asgfeler &1 3TANRT & §, S HE @l
WAfASAr & g

Single loop control system: 88 YR & Tress OS The oW T
90T I@ar §1 3SR & U TAE W H AGAA fHIA0T FEAT| TH
TATE YATEET B H d9AT & AT § 3R IE Jg 399! gaRkT
fAuia @ar @ #1f0s & arar &, & a1 §g & &ar gl

Characteristics of Real Time Operating System: & J{Te-
esA AR fAFeA (RTOS) #FogeX # 3uder {6l S arell Th
faAv-3eceT arem AT Reea § Taa e off &3 & = & v
AT dar fRuRa ©ar §1 I8 STeaR 30 gonfeatl & e gar &
S 0T o IROMAT T 39T FAr Ifhar F halfead A G877
ST AT e & fow fodm STar 1 Sie 8l shegex & agY Hls b gl
g, dl gear # fPREh & fav 3uder U oW ad o d6 @ #Aee 4
HTIET HT FHDT T & Sl 1 FEX @RI ol 31 faeter reRfear
{EecH & sece fr W F1H AT §1 U Scite IIod gl O¥, 3TRfear
BTcH sexce & Far & AT v AfAse ufsrar ar gfkamst & s de
& AT AT g

g 9fhaT U RE § Had & o9 dF & g8 fFsuea & e 3=a
UrIfHSAT dlell ST 3c9eed o gl SAfeIU, SIauml (§eXee) & &g
AfARAT HT Th T&d Yeledshd Gl AMT| STATH JTATHBAT aTel
ST I UhAT Y& el AT AT & Sl @ifge, safd
TIATASAT dTf SeIC Al Teh B H I@T ST deC o a6 & GHTeT
Staar| X 3RfET fFen # gexee Adse Agaaql gl




qacr-ersA RIS BeecA AAV-3geT ara ITRfeer freq =
fafoa aa § Fife IRIR® TRET Rfrea tar v yarea w@r
A 2l

Real - Time Operating System [ RTOS )

Task scheduling

@ Device Drivers
Task 1 S @

Resource ma nagement/ -
Read /

write




