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ECEkoä5 Embedded PR09LQmrnin9

Lab Task e s

1. Explain t.Öiåb Q pcog.carn, how (.0På file data

9L0ro Suvu do Client usi09 ghoaed memoxg.

Shaaed memozy Resouxte is a pool OF memo.zdt

is be-in9 shoaed by *too OR mole opuafions/ pL09LQms .

EQ&, pzocess h1S [is own d(oca+eå gef of "sot-aces

and hence if q pLoccs Wishes b +RQnsmi± data

fLoco "s OLOD addzess space b Dåhu paocess

should addL2SS cDnæpf IPc is,

pzocess communica+('on). Communica-fion

may ocUU be+ween pzocesses may be

connected ox ever) unneLæfed.

Tgpl'c.oåty - paocess C.ommurfca±ton is

achivued usiny pipes named pipes, but using

ghoaed mcmozy is one DC easiest means of

IPC. Shaud memoty enubles ttoo ox

PLoæSses cnntxol the vuy same stDRQ9Q jo

Same way a.s they If fhe.$ named

md(oc and Leceived Lefuences the Carne

physical . As One pucess modÆiCS

memoxy , updafQ is visible co the

o+hu p.ocesses.



-.....* Local comm

Access 40 åhe shoaed method is Q$ easy as the

connecfion +0 q pocess's non-shQ.aed

and Æ doesn'+ zeqc.u•ae a Sys+ey) OA Q

kuod enfLJd. AddifiondCtd, pzeven+s excessively

copying inhama-fion.

Pue 40 the kane('s tack DC Synchonizafioo -FOA

Shaxed memoxy accesses, you should implement

ouon sgnchzonmfr'on. instance. a paocess

does React GLOM) me..moLy unfit afÆe.R has

xe.co&ded +0 it and no +-..50 functions Should

Semaphozes, an offer) used rneWL0d avoidtb9

condifions. the

peg demoså2Q€c only one method accessing

hOernozy emphasize mutual mernuy

Sfzuc+-uae and pcevenf dD99in9 sarople

code SynchAonjzaRonal b9ic

The memoLy model

To make Suae a shaxed rnermog segment, only
one opeaQ4ioo must assi9n it . Then, pxoczclvae

Lecqlkes access reefion must conned

it. Each mechanist?) dedQehes 'the section uhti(

hQS completed ifs C4SQ9e of it. some shQ9e

Decfon mush be deatlocaftd by one open-Ron



Altoca4in9 a neco shaud memoxy secfion Xesults

in developnnent Of ViAftxa.l rnemoXy pA8eg.

ANhou8h an e 3+ûblished ge.cH0ö dog

not aeafe pa9es, N does 4e+cun Me

idenHRus 40A eKIsHng paoes. To üşe He

shuec( mernoıy Secfiorl. a mefhod must cDnnuf

it »hicb cıeafes ın+ües (inklng

rnernny 40 ShMed memoxy SqrnerN5

Shue.d LecDLd3.

Ljhen Me secfion is Mese mappl'n9

en+ües o.xe deleted. Löheo no o+hu pxocesses

accessi09 shned memoxy

00(3 onu pmcess is 129üized de aLCocaf•e

vıüaa.l meryıoı.y qteg. shned memocy

segments a.xe Qüocafed as mulHp(es

0$ 'fhe System's pay siu, üJhich is deşaibed as

izi nurnbu bytes conhined im A rnernoxy
Page.

AltocaHoo

SHMûET (Shaxed Memoxy ûET) has 3 puamefus .
i) IDR9u key indic.ûflry seckioo be Çozmed.

Th20ü8h deAnin9 same main unxelafed

opexafons access fhe SQrne ShA.ıed SecRon.

ti) Peçnes in se cam bcdeş. 4cfuQ1

Amount 0$ bgks Alfo•ted is SamMAAİly e.xecutQd

+0 Qo essenk'Qf muhiple pQ9e size.



iii) BHwise 01 0$ $ta9 vatues specif8irj3

choices

IPC CREAT: Dcvetoprneo± o} a new Segment.

ThfS enables the c.uaçor, 0$ a new Section

wher) defining the ;mpozfaoce of a keg

- IPC ExcL: Causes shmae{ +0 an

cxisfirv Sec+tor» ketd is oleqned.

sets up 

cdli ne pzocedcze

Moae Raas : Composed 

shot.oin9 fhe 

, pou*g, and o±hus 

secRoo access. 

co os) aued.

poNoo of

nine bits

giver)

manage fhe

pieus axe not

As wc knouo, Iola - pucess l.ornmuntq caffon,

+hc ìntuaeft'on happeos via shoaed "ernozy

cohtcb is both +•KR pzocesses and

*hts LC.tOt.OS one pzocess view

macu bg the e•fhu pzocess

PROCESS i PROŒSS a

MEMO RY



She.ams, ÉIÉO and mess aoe queues make i+ cGC-fjca)f

'COA -the paocesses Communj'caåe 'jr»c-e the

roust pass kune(. Se.avu

+he input •Rte and Sends 40 a Response a

pipe. FIFO OR a message queue and Wue Luce leads

IPC channel causino +0

be furo kunet'g JPC bug-Fu the

diet-AS JPC buf•eex once again.

4 uplic-a.g. QC needed (Q 2 Lead) -this

paocedtue , bu+ LoiHA shaaed memozg ihe daf-a voila

be copied only +10iCe Input sha.ted memoly and

sha-.ced memoxg 40 ou+put.

Gtok Device cau +0 c.aa+e A new keg.

shr•n9eE Ret-cur)' an idenfi-fiec upon eæec+ive

compleRon. IE builds shoaed memozy Sect-ion

oa use one dha+ has alneady been developed.

int shmget ( keg Size *size, ini Shm$(Q9) ;

shrna± C): To assign OA connecå On opuafion +0

shoaed memoxy SeUtOn has q(Leady

been fumed. Shmid is a mu+UQ.2 memOLy

ide04iGu and defines speacü addaess

•h use and if O, os would pick one .

void *shmqt (jnt shmit, void *shmqdda, int Shmftag);

$hmde To detach the pxocess fum the paeviously

conne.c&ed shoaed memozy.

ghmdE (void t shmadda) ;

Shmc+t C): fo the shoaed memou.j Space

void ghmcåt (int shmid, IPC Rmjp, NOLL) ;



ŕ
Q)RlTER s PRocESS

# $ncCude
include Z S9S/ipc.hs

$ ir*.tude < Sgs/shm.h

încaĄae

inł main C) tf

keg-ł keg : 5tokC R8hmf-ite 65) ; // kVd

Iht Ghmîd 6hm9eŁ (key 102LE 0666 1 IPC- CREA r) ;

// 8hrnid uce.ives iden+iłiQ Lełtuned

chax : CchQ.c*) shmat (shmioC Cvoiâ â ) o, D) ;

cnut « 
gełs C6łÂ)

Daŕa ose.x Allen

// input dQt-Q

pxinłf Da+a coxj+ŕen in memoxy of

tusea Allen : %s Nn", 8+0;

// LPziłćen dała is pxintt.d

shrndt Ceti)

Xełtun O;

// Pefac.h $hoaed memoxy



READER'S PROCESS

# ioctude <iosfaeam

# jnctude CSgs/ipc.h>

indude Csgs/shm.h

4 incLude <C+dio.h

usios namespace så-d

in4 main C)

keg: $eok ("Sbm$ile n, 65); // ur,iCUe key

iri- shmj•d = shmget ( keg, 1024, 0666 1 IPC- CREAr);

// shrnid Leceives +he iden+ifiu Izfcuned

cha.a *s+za Cshmid, Cvojd * ) 0,0) ;

paiDtf (t' DQ+Q Read of

uSu Allen: %S 't, SL) ;

// Read is paioted

shmdt ; // Defaoh shoaed memoxy

chmctt ( Shmid, IPC- RMID, NVL.L)•,

// Destaog the shaxed memoay



LOJ.-ite a pa09LQro and explain how 40 åLAoSfu A

amount Of da+a behoeen a paocegseg usi09

message queues

vao+a€es of message tueues ova shoaed memozy

i) DQ+a Qcces/ble {o pzocesses Sha.4i09 memoxg,

hence not seccue

i) k)hen Sevud paocesses communica+e

Shaaed memo-ey dQ+a muse be secuxed by

Sg on imffoo

JC pcocessts need Comm Via

messaoes, message cueues Q.u khe soLu+ions

fuquenud of LOLiåin9 and I-ending Ocono the

Shoaed memoxy is Sizong, so implemchåir»9 +he

fea+c.ue coil! be ext cmelg diffi'culE, poin+tess +0

Considu tonsumpFon. noe all pzocesses need

shaaed memoLg, its paefuable enf-oace PIQs.

A mess age queue (NIQ) is Q colLeU•ior»

messa9es fia+ aae pLöcessed kune(

and assigned a messaee tqeue ideo+i$iU . goth

pucesses can I-ommuni coi+C0i anothu

4tuugh a shoaed device rneSSQ0Q queue. The

paocess Adds Q mess aoe +he

queue can be intu paetøcl by ano+hu

appltcafion Cvta os mess Q9C module). Each

message is assiøned a unique iden+iRea which

enables paocesses 40 pick The most suitable

message .



To obtain entLy 40 the ihe •R LSi place,

pxocessec musi have a Shand key. And

Cueqe uléjmaåølg, i+ follows the FIFO concept .

Cc.aeue@ Response The •frLSt be Refzjeved.

Messaoe Queue vs. Shued Memoay Should be decided

Sotdg on efficiency OF +he The fot.(ocoin9

mefiods Of Commun;cafions o.ae possible messaqe

Queues used:

One pzoces LDLi+es and aoo+hu paocess &Qdg.

message Queue

Pxocess A P.ocess 6

LöLi+t09 sepua±e packets indo memozy

space by a sin9(e pzoczss and fuco

that Space done by multiple pucesses.

Pxocess A

10 ao

message

Queu-e

SgstLY) v is the device cat.Q implements

messqe queues



: To uea+e a messaae cueue OA unk the

cauenf one. h eithu Ae4uxns the fox a

neolg %xmed messQ9c Cqeue OA indexeS fox

QCt Cueqes has the Same key value

msgsnd C) : To add A quest and da-f-a 40 dhe

messaqe cueue and t.oiCl be Added tb end.

Each message con+at'ns 9•ie..W of *gpe positive

tong in+e9u, Q non-neo a+ive ter)8ti1j and the

actual da+a b8feS Ccømespond in9 to the leno}h).

msgLcv C): Receive/kead messaoes the cueue.

'Je Oae no} Leoudaed +0 Receive messaoes in

The oxdu +hey Q&.e sent. Receive messaqes

åheiA sec+0A coe need .

msg cet C): Fox managemen+ rneSSQqe

queue, be cCabou+ed betocö.

These Commands ou+Gne 4he c-ommqocls t.oiq

mqn;pula+e da+a inside Q messase Cueue .

Queue management

Vsuæuy Coe use The msg cft C) function +0 delete

+hø messa9t Cueues buo has mulaple

pa.xarne+us b'iåh vaaging FuncåionQG+ies.

i) Elemer•å mispe is used t00vcy

ineoLrnaåioo Q bout va.Gous messQqe

Gams. This is the •Pust p.aameeu.

u) taterE is an Quay OL othu ocuanqement

whose size is bg the msosz

voalable, eoj+h a posi+ive value. Default-

is 2Qo dimension 'Ohich pumissible.



iü) ms9S2 the çca.le the sen* packe± and

messa9L showld end LOii•h a NOLL chazacfa.

ms$gpe speeikes the mess Q8e

O , meffl.od -ceads message

Bzeue.

> O, me}Caod ZQads the Lesponse in +he queue

{o, ne+hod leads the klSt messa8e +ape 10.

< O, method Leads messaee of +he lot-oest

type fâa+ is snnatlu than ok +0 the

CntUed. me*hocl Rends

message +gpe less g.

Aung of ftae values speûf8iog choices - msgAg :

- IPC Reftans no

ZSPonse is de+ec±ed Queue .

— MSQ rooERROR•. îluoca+es raessaqe if ts

ten9}h fis moze msgsz by4tS

MSG INFO : Re+tanS StLt.ccft.ue

irrf-oLmaR0r) on device xesocuce usc,9e

IPC SrAT•. copies co.-ueo+ values of au

membas 04 3+LUC+

+0 by buf. Includes access 40 Zeacl paraissions.

IPC SET : IDS pum;ssions by bue.

IPC RMID: Auhmaffcatly de(efes no+iGcaffon taeae.

IPC INFO : Re+tuns de+aits about messaee

and PQ.AQMEfas specì$-ìed by buç, e.oh/cb is

Layout of +gpe stxuc+



LORITER'S Pląocegs

# include ZsŕeCđo. h

# include< sg$/îpc.hs

include Sys/mse .h

# deține MAX 10

Sfżuct Aaen

4tdpeL

chox ;

ț messQ9e ;

// SłLuc+cue messQae queae

ioł main C)

keg-Ł key ;

inł rnS8îd ,

// On(ąue key

Dsgid msggeŁ (keg,06G6 1 IPC- CREAT) 5

MesSQ9e. łgpeś L ;

// Cl-eafc tueae xełtuo ide nłi$ie-.l

PÂ.inłf ( U CôEłe Pął•ą: ă ) ,

(rnessage . texŁi, MAX, *din )



sod 'message, sheo$ (messqe), o) ;

paintf Dai-a sent • %S in' S
,

meSSQ8e. 3

// Display the Seoi mess Qoe

Reåtun O

READER'S PRoceSS

# include <Sfdio.hs

include (Sys/ ipt.h

include ZSys/mS9.h

st2uct Atten

1009 +gpel

fioo] ;

messaqc

// S+uc+uxe fox messaoe Oqeue

main C)

keg. keg;

iot msoid

kg : Aok ("pa090te", 65) ; // Vnique key



mS8id : (key . 066b I IPC. CREAT) ;

// Cueue and .Zeftuns id

ms9acv (msgt•d, message, sizeof (messaae), J, o) 3

// Receive messaqe

pair* ( it DQåa Received: %s Nn ,

mesSQ8e. ) ;

// DisplNd -the Leceived messa8e

COS9c+l Cmso•d. JPC- RMID, NVLL);

Z Pes+xog dhe meSSQoe cueue

eteft.un O;

Submiå+td .

P&Of. MA0tsh Kumu


