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ECE40a5: Embedded Programming
lab Task - 5

1. Explain with a ptogiam, how o (opy file data
fwom suver fo cient wusing Shored memoury.

Shated memoty Aesourte iS a pool of memory Hhot

is being shoted by +two ox mote dpeuations/pLograms.
Each peocess has its own allocated set of fesources
and hene i a prlocgss wishes b transmit data
from its own addeess space o vther process woe
should addess the wncept of 1PC (that is,

inty process wmmunication). lommunication

may occ  between the protesses that may be
connected oA even unielofed.

Typicadly intey - process communication is
achieved using pipes 01 named pipes, but using
shoued memoszy is one of the easiest means of
IPC. Shoued memoty enables fwo oL mode
Processes fo contiol the very same storage in
the same way 0s they can if they all named
moalloc and Leceived tefuences to the same
physicod memory . As one paocess modifies

the memosy, the update is visible fo alt the
othea processes.



— fFast Llocad ommunication

Access 1o the shoued method is a8 easy as the
connection + o pirocess’s non-shated memory
and it doesnt tequite a system call ox a

kanel entiy. Additionally, # prevents excessively
topying infoamation.

Pue +o the keanel's lack of Synchuonization for

Shoued memody awesses, you should Implement
gotu own Synchuonization. Fox instance, a process
does not tfead fiom memory unhl after it has

Lwolded data to it and no two funciions Should
wiite to it Concuuently .

Semaphoies, 0ue an often used method fox avoiding
these tace wnditions. Howeve, the illustrative
pLograms demostgate only one method accessing
Memoty b emphasize the mutuad Memody
Staucktre and prevent cdogging the sample

ode with syndionizational logic

—  The Memoty model

To make suse of a shoued memory segment, only

one opuation must assign . Then, eath procedoue

that Lequiles access to the Seckion must tonned

it. Eadh mechanism defaches fhe section wuntil it
has wmpleted its usage of it. At some shage,the
Secion  must be deallocated by one opeaation



Alloca#ng a ned shaed memodry seckion ALesults
in the development of virtual memoyy pages.
Aithough allocating an established section does

not «eate new pages, t does Leteun the

identifias Jor the existing pages. To use the
shored memoxy Secfion), a method must onnet
it  ohich ceates entyes (nking the vidtuod
memory fo the shated memody segment’s
Shoued feco1ds.

When the section is Full, these mapping
entues oaue deleted. When no othe, processes

Oue accessing e shoued memory Segments,
only one process is fequited t deallocate

the vittual memory H(es. Both shoued memoty
segments ate alocated a3 integral multiples
of the systems page Site, which is desaibed as
fhe numbu of bytes contained in a Mmemory

page.

—> Allocation

SHMGET (Shoued Memoty GET) has 3 parametus.

i)

Integu key indicattng the section o be foimed.
Theough defining the same main value, unteloted
opuatons il access fhe same Shoued Sechon.

i) Defines lenghh in section of bytes. Actual

amount of bytes alloted is Summanily executed
to an essenital muMiple of the page size.



i) BHwise o4 aumay of flag values spedfying

choices

- IPC CREAT: Development of a new Segment.
This enables the ceation of @ new Section
when detining the impostance of a key

- |Pc ExcL: Causes Shmget +o fatl if an
alueady existing Section key is olefined.
B sets up for the “unique’ portion of the
calling - proceduue |

- Mode flags: (lomposed of nine bifs
showing the pamissions given to the
use, pauty, and othus jo manage the
geckon access. Exewtion pieces oue not

wnsldeed.

As we know, in Inte-proess tommunication,
fhe intuacdion happens via showed ™Memory
which is mufuod to both the processes and
this allows one process o view fthe modifications

Mmacle by the othet process
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SHARED MEMORY J
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Sthieams, FIFO and message queuesS make it difficalt
foa the Hwo processes o ommunicate since the data
must pass Huough the kunel. Sauver teads data fiom
the input file and sends it to a fesponse wsing a
pipe. FIFO ot a message queue anol the device ieads
data flom the [PC channel causing the data o

be Hansfeued flom the kewnel's IPC buffu o the

clients JPC  buffer once again.

b saeplicas atre needed (R otite 2 tead) for +his
procediue , but with shosed memoygy the data will
be cwopied only twice * Input to shated memoury and
Shoued memory to output.

ftok ():  Device call to wieate a new key.
shmget () Retuune an identifiet upon effective
completion. It builds The shoued memoary Section
oxr use one that has alieady been developed.
int shmget (key t, size tsize, int shmflag);
shmat (): To assign os wnnect an opaation +o
a shoaed memory seclion Hhat has already
been foamed. Shmid is a mutuod memory
identifia and shmadda defines speciad address
b use and if O, 08 | would picvk one for us, |
void ¥shmat (int shmit, void *shmaddy, int shmflag);
shmdt (): To detach the process fiom the previously
tonnected shaed memouy.
int ¢hmdt (void *shmaddd) ;
shmcH (): To delete the shoued Memoly Space
void shmcil (int shmid, P¢ RmMip, NULL);



WRITERS PROCESS

# include <iostieam >
# include < sys/ipec.hd>
# indude <Sys/shm.h>
# include Cstdioh>

int main () '[
key.t key = fiok(“"shmfile",65); 7 unique key
int shmid = shmget (key, 1024, 0666 | IPC. CREAT);
4 shmid teceives the identifin getuuned.
chau *stx = (chax*) shmat (shmid, (void *)0,0);

o

tout << "Wiite Pata o usen Allen: ",
gets (st1) / Input data

puntf (" Data wsitken in memory of
use. Allen : %os \n",8H1);

/  Weitten data is painted

shmdt (8t1) 4 betach fiom shoaed memory
Acttun O;



READER'S PROCESS

# include <iostream >
# inclade <Sys/ipc.h>
# incdude <sys/shm.h>
# indude <stdio.h>

using namespace std ;
int main () Y
key.t key: ftok (“shmfile”, 65); 4 unique key
int shmid = shmget ( key, 1024, 0bbb | IPC_ CREAT);
A shmid feceives the identfien tetuwned

choaa *ste2 = (chou*)shmat (shmid, (void ¥)0,0);

usen Allen: 7%s \n", str);
/J Read data is printed

shmdt (st1): # Detach fiom showed memosy
shmctl ( shmid, IPC. RMiD,Nvw) 5
// Destioy the shated memoxry

retwun 0



Wute a program and explain how #o tLansfa a
(arge amount of data between A processes using

message queues

Advantages of message queues over Shaued memouy

) Data actessible to all processes Shouing mMemodsy,
hence not Secwure

i) When Sevaal processes communicate oncuuenity
shaged memoty data must be secued by
Sy nthaonizotion

i) If processes need tv communicate via text
messages, message queues are the solutions

If the fiequeney of wiiting and Leading from the
Shoued memowry is steng, So implementing the
faatune Will be. extiemely difficult, pointess +o
onside tonsumption. If not all processes need
shoued memory, its prefeable to enforce MQs.

A message queue (MR) is a telated colleckion
of Messages that aue processed in the Keinel
and assigned a message queue identifiel. Both
processes can wmmunicate with one anothe
*w.ouvgh a Shosed device message queue. The
'nao:mi{-h‘ng process adds q message o the
queue that can be intupieted by anothy
application (via 0S mesgage . passing module). Each
message i8 assigned o unique identifie which
~ enables puocesses to pick the most suitable
message .



To obtain entry o the quene in the Airst place,
processes must have a shated key, And ¢ince its a
queue ultimately, i follows the FiFo conwept.

The Queues fixst Legponse i the Hust to be tetrieved.
Message Queue vs. Shaned Memory Should be decided
Solely on efficiency of the procedude. The following
methods Of Communications ode possible ¥ message
Queues aig used:

-~  One proces weites and anothe process 4eads.
Message Queue

Process A L———»m:n:m—nf Process B ]

-  Wiiting sepuate data packets info Memody
space by a single piotess and Leading fiom

that space done by multiple pALocesses.

[Pxocess A

o %
Message
Quewe

l L l
1 40 &0

|

‘wass B] (Pmss d Process .D)

X
Systery V. is the dewice call that implements

message queues



msgget () : To weate 0 message queue O Lknk to the

caurent one. # eitha fetuans the identifia for a
neoly foamed message queue 04 the indexes fos

alt the queues that has the Same key value

msgsnd (): To add a tequest and data +o the

message queue and will be added h the end.
Each message tontaing o field of fype positive
long integex, a non-negotive (ength, and the

actual data bytes (ouesponding to the length).

msgaev () Receive /4ead messages fiom the queue.

We oue not Aequited Ho Leceive Messages in
the awde they oue sent. we Leceive Messages
thaiough theix Soat sectodA i e need in axde .

msgctt ():  For the management of Message

queue, Wil be elabosated below.

These ommands outline e tommancas that wil
manjpulate data inside a message queue,

-  Queue mManagement

Usually we use the msgett O function 1o delete

the message queues but H has multiple

pauametus WwHh vouying funchionalities.
i) Element mtype is used fo wnvey
infoamation about vauious

Messagqe
foams. This

is the fust poaamete.

) Mtext is an oumay or otha auangement
whose size is detamined by the msgs2
variable, with a positive value. Pefault

s 2a0 dimension which is pumissible.



i) msgsz speuffes the scale of the sent packet and
the message should end with a NULL chauacty.

V)  msgtype specifres the message yle:

= 0, method <£eads Hfiast message obtained in
the quewue. |

>0, method ads the frst tesponse in the queue
if 10, method Aeads the fiast message of type 10

<0, method teads the Fiast message of the lowest
type that is smalla than ox equivalent o the
number entued. ¥ -8, method Aeads the fiust
message of type [ess than 3.

V) Auay of flag values spedfying choites - msgfig:

- IPC NOWAIT: Rettuns automatiadlly # no
Lesponse is detected in e queue.

- MsSG NOERROR: Tiuncates message if its
length is mose Hian msgsz bytes

- MSG INFO: Retwuns stiuduue tontaining

informotton on device Aesource uUsage

- IPC STAT: Copies cuuent values of all the

membes of stiuct t the shruckure Kefeued

to by buf. Includes access to Leacl pamissions.
- IPC SET: Modifies IDs and pumissions by buf.
IPC RMID :  Autematically deletes notification {ueue.
IPC INFO : Reteuns details about message queue
umits and parametus Specfied by buf, which i8
the layout of type stiuct msginfo



WRITER'S PROCESS

# indude <stdio.h>
# include <sys/ipc.h>

# include <£5Ys/msg.hd

# define MAx 10

steuct  Alten ¢

long typel;
chon text1 [100];

Y message;
/- Stauctiae for message queue

int main 0 «

key-t key;
int mggid ;

key = ftok (“progfite " 65), ¥ Unique key

msgid = msgqget (key, 0bbb | IPC_CREAT) ;

message. type § = 4
/ Ceate queae and tetwn identitin

puintf (“tueite Data: *);
fgets (message. textl, MAX, stdin) ;



msgsnd (msgid, tmessage, sizeof (message), 0) ;

printf (* Data sent: %s \n"
message. texti) ;
/ Display the sent message

Lettun O

READER'S PRroCESS

# include <stdio.h>
# include <sys/ipc.h>
# include <sys/msg.h>

struct  Alten ¢

long typel;
chou textd f100];
T messaqe .

# Stauctuae for message quewe

int main () ¥

int  msgid ;

key = Hok ("P-WQ‘Q&".W) 3 # Unique key



msgid = msgget (Key, 0bbe | IPC. CREAT) ;
/ (aeate queue and Letwuns identifiar

msgacv (msgid , b message sizeof (message), !,0) ;
#/ Receive message

pLint (" Data Received: %s \n',
message. textl);
4 Display the Leceived message

msqctl (msgid, IPC_ RMID, NULL);

4 Pestroy tine message queue
etwun O;
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