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Examples of Windows and Unix System Calls

EXAMPLES OF WINDOWS AND UNIX SYSTEM CALLS

The following illustrates various equivalent system calls for Windows and

UNIX operating systems.

Windows
Process CreateProcess ()
control ExitProcess()

File
management

Device
management

Information
maintenance

Communications

Protection

WaitForSingleObject ()

CreateFile()
ReadFile()
WriteFile()
CloseHandle ()

SetConsoleMode ()
ReadConsole()
WriteConsole()

GetCurrentProcessID()
SetTimer()
Sleep()

CreatePipe()
CreateFileMapping()
MapViewOfFile ()

SetFileSecurity ()
InitlializeSecurityDescriptor()
SetSecurityDescriptorGroup()

Unix

fork()
exit()
wait()

open()
read()
write()
close()

ioctl()
read()
write()

getpid()
alarm()
sleep()

pipe()
shm_open ()
mmap ()

chmod ()
umask()
chown()
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parent (pid > 0)
4 parent resumes
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parent

child (pid = 0)
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<stdio.h>
<unistd.h>
<sys/types.h>
<sys/wait.h>

#include
#include
#include
#include

int main()

{
pid t pid;

pid = fork():

if (pid € 0) { /* error occurred
fprintf (stderr, "Fork Failed"):;
return 1;

}

else if (pid == 0) {

execlp{"!binfls“,“15",NULL5;

printf ("LINE J");

}
else { /* parent process
'* parent will walt for the
wait (NULL) ;
printf ("parent code”);
}

return 0:

=g
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C ) &l il ja) slid) o Jie O
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Threads Concept il a ggda
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Single and Multithreaded Processes
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threads 31 313 g sLid) Jal (e AP geasell g5 cilicaliQ]

:liSall implementing = bl Jal ¢ Gl Uy jh a0
bl el o) ASal) (el axdial) g4 s Library entirely in user space .1
LOS 1 Jala da e aa ) odl) ciliiSa : Kernel-level library supported by the OS.2

¢S ¥ LINUX, UNIX ) Jb dald 4558 & 9 POSIX J) ¢ (o2 Pthreads - 4:8s
addiouall mand g ,Lgdlanind Sy Al Ciliy 2l (e e gana Ao (5 giad g (AU i Lgdlania
.Threads J! 84

Kernel-level Js& Jte gl user-level Jsé Jle L) Pthreads ) ¢S 0
thread ) 48 dglu 2a3AP] J) ol sl : Specification 310
. 4l development J @@e e ¢ implementation <) LIQ




pthread create()

POSIX (- <& s system call s» Pthread_create() O

Ol OSan il 138 g cexecutable Alxadigsnaa thread sLiih pthread_create() a8l
el 398l e (e o) (Bl pall (ra dlla € 23e e i

Pthread_create(threadlID, attr, start_routine, arg); 4esdail) oigd alad) J<&N]
s O dua
Suaall thread ) o8 o 199 Jaas ady 82 :threadID v/

attribute a3 o) (e Euay cthread U 4l attributes wadl asdiey :attr v/
NULL ¢S5 ¢ object

oeldd) dal 8 thread ) Wikl A C routine J) o8 ad sstart_routine v/

by suxi o) &Y start_routine < el o OSa argument ¢ 3 ke:arg v’
argument ¢l sl adal da ANULL &Sy, void hedl) (s sdisas ) reference




pthread join (threadid,status)

bl cuald AN thread 445 s iy sLaiall thread J) JBsq pthread_join() as&0)
Ll e
.threads J' ¢ synchronization J) (g:8ad! dadial) 3kl i g joining 30

:ﬂ:rs;tae‘; pthread create() #» pthread join() | E—

Worker
Thread

Worker

DOWORK ———® pthread exit()|

Thread




Pthread & cubill a5 sL&d) o (1)Jlia

#include <stdio.h>

#include <stdlib.h>

#include <pthread.h>

#include <unistd.h>

// Anormal C function that is executed as a thread
// when its name is specified in pthread_create()
void *myThreadFun(){

, pthread &uifo (poAn Lo ™
thread lge main()Jl 1d
9 doulei Jgl (14 tid laowl
JUA o @il

sleep(1): ol lulln g pthread _create()
printf("*Printing from Thread \n""); (0 (po function y pgdj
!nt I, uprier.: 15; gull methodl Uppoi JUA
Int sum = O . KAl , myThreadFun laowl
for (i=1; i <= upper; i++) y.

sum +=i: Qulgdl pé o @lineaiwl Wl

J5ul 138y Wige POSIX U
JUa g0 05,

pUAl pld pthread join

Jl 03 3005 clawil jUALL

. thread

printf(**from thread sum is:%d:\n"*,sum);
return NULL;}

int main()

{pthread _t tid;

printf(**'Before Thread\n"");

pthread create(&tid, NULL, myThreadFun,
NULL);

pthread_join(tid, NULL);

printf(*'After Thread\n"");

exit(0);}




Pthread & bl aza g sL&d) e (2)Jla

o il B thread JS (AUl | Weaey aa threads sde adascode J) 13 agdy |
o u.' e....'

#define NUM_THREADS 10

/* an array of threads to be joined upon */ |
pthread_t workers [NUM_THREADS] ;

for (int i = 0; i < NUM_THREADS; i++) ]
pthread_join(workers[i], NULL); .=

Ledes i o) J@ dlig thread ) sl e 200

target thread =< Wi\ad) 3 o) thread 40 |

(3 g8l Gladie glad MG |

. 6288 J& target thread ) 5 :asynchronous cancellation «
i

N ol Al of Sas 1) 38a30 target thread - gews Ua :deferred cancellation «



Pthread . thread s\

thread J) o3 Ala Je adai thread sl e O

pthread. t tid;

/+ create the thread =/
pthread create (&tid, 0, worker, NULL) ;

/+x cancel the thread =x/
pthread_cancel (tid) ;

> 8 gia cancellation ) A e disabled s thread cancellation ¢s13 QO
cancellation point Jdthread J! J«i LaieCancellation J) al ,thread J) adads
.enabled . disabled (s Jsai

.deferred s thread U &) 3@Y) haill O

signals J) J@ ¢ thread cancellation J) JLd) &b linux 4ekil 4 QO

Mode State Type
Off | Disabled -
Deferred | Enabled Deferred
Asynchronous Enabled Asynchronous




Implicit Threading
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. libraries

task J) paa bash dia o glhal) rraal o za el Ao agallg gl e i<l W 85 (O
ai o sthread s S e i (parallel ) core ¢ S8 e g 555 o o o

A0 ¢ threads ) £5s8 2aag ¢ gasall 44l8a) £ aa ,Jualdilly libraries J) aligs
Aadly S

: Ayl G8ail 3 b Al g e [

Thread Pools .

Fork-Join

OpenMP

Grand Central Dispatch

Intel Threading Building Blocks
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Thread Pools

Al Aa B g W 3LEL Threads 31 ¢x 4 saae dllia ¢ 5 ol 48y jhal) oda 5 8 O
L idil dalad) aie thread ) slid) cd g b g clidy aly g Lgaladin)
LAl e g cuay of LB Euay pool JA threads A (e s sliily e all 268 O
il O
p L) (e Y s 5392 90 thread o Tabaie) Lasd i 2 o) £ ) ca (1980 B3l o
Sy thread
. pool J) anay Tagana Gukaill L8 threads ) s ¢ sSs by e
A AR e il il S 54 prane o L) A o Lo 853 1) plgal) b 0
task
L 5098 IS4 Janil algal) Al gaa ¢Sy o
Thread pool &' Windows APl ~sx O

aila request (JSJ 633a thread Gl pgdy Oi o0 Uy dua Web Server (I :clla e Jlo
J! g0 ey 63537 request (il Lomb pool Jala threads JI ¢ 3ac pani pld Lmum

laa g request J&J thread Gla ¢oj 49 a8 (9%, cllayg pool JI y1a 6agagoll threads
.baalgll &xall (na requests JI o Jla axe (1éliy ¢l gSoy web server JI gl cua gy




Scheduler Activations

&) 1) Two-level model s Many-to-Many model ¢ JS & threads J) gliai O
. kil 35 saad) kernel threads J) (e qualiall dsadl o Bliall Jual g5

data structure ibsa 45 kernel thread 1 s user thread ) G padind sate O
user =) (s A8Sad) adatiy oLAY 43idi o | lightweight process LWP &8 dasu g
:kernel thread 4 s thread

Laddii ol yser threads ) 4 gass a sy Cuny ol i) gllaal qo B gag o
kernel thread = 4agi x| WP JS o

—

Y e uger thread

" aml) o Bilay o gkl macy Jual g3l 138 O
kernel threads <) ¢ adlall g zeasall

Jual sill 48 Scheduler activations s O
J & handler Ykernel J) ¢ upcalls
LWF | =—— lightweight process .thread library

oy
| K |*+——kemsl thread
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Windows Threads

Windows API — primary API for Windows applications U
kernel J) s siwa A= 5 One-to-one mapping (38 Las O
: g $iaithread Js O

uill S1aa a8, : thread id

) s Jiad bl A gaa sregister

user mode or (2 thread J) J#ds Jal ¢ :separate user and kernel stacks
kernel mode

DLL s run-time libraries 3 Jal ¢ :private data storage

context of the thread (sems Lay 3_AY) EMAN G iy (O

:0bgiwwo 3 (panii thread U dwuil blaJl dub

J'a) oiis gl process Jl (ile pgo (paAii :ETHREAD (executive thread block) *®
kernel space (JI 18 KTHREADD (il pwgo g thread

kernel- 9 dioliaJl 9 dgaall duoe Glogleo (ngay :KTHREAD (kernel thread block) ®
kernel sp;lce JI o TEByUl pbgo g mode stack

thread id, user-mode stack, thread-local (igaig (TEB (thread environment block *
user space (JI 14 storage, in user space




Windows Threads

ETHREAD

thread start
address

pointer to
parent process

KTHREAD

scheduling
and
synchronization
information

kernel
stack

TEB

thread identifier

user
stack

thread-local
storage

kernel space

user space




Linux Threads

tasks 4 threads JI vuawi Linux xia =

.clonel) system call J¥& Ja thread clisil aiy =

process JI Jiai willg Yl task U Jugliell slady &)y gl p) task U clone() rawi =
A5 liinll g darngll data structures dallea vl il task_struct JI JSum

Flags control behavior

flag meaning

CLONE FS File-system information is shared.

CLONE VM The same memory space is shared.

CLONE_SIGHAND Signal handlers are shared.

CLONE FILES The set of open files is shared.
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(Dispatcher) Ju sl o
(Scheduling Criteria ) 4 saall julaasd
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i g ol Gas ol o Alaall jiad i ieadll Ll i o lghil s sllaall leall
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DISPATCHER s yll
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CRITERIA 4 g2l (uliia

a9 S yall Aallaall Bas 5 685 O a1 43S jall Anllaall Bas g pladiad
(idle Qs & o) G8LY) ja8 Al galia

Axie yBas g JS 8 ladwan (LS5 Al Glideall 2 :(throughput) 4ty
Ll o g ddaad 5e) A ja) 2awil & 33U C8 ) Hlase :(Turnaround) <8
(i) elgl A g

DU J5 ) 8 dalaall o plati (gdll <8 1l jlasa c(Waiting) JUaisy) &
i clhal) apasi Adaal (e (3 el S8 Sl :(Response) 4laiu) i g
(8 51 S jlia Ay ) Al i) Gl g ¢ Y danuy 2L
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A saal) de ) ) & Al Hules 0

Max CPU Utilization «
.Max Throughput -«
Min turnaround Time «
Min Response Time =
Min waiting time -«




FIRST- COME, FIRST-SERVED (FCFS) 4 -

Process Burst Time
P, 24
P, 3
P, 3
(0 ddaslll xie Lgares Jaf) P1, P2, P3 i 5l Joad lilaal) () :a yidi o

-ile bhhiag o

24 27
0 > time
Waiting time
P1 P2 P3 P1 P2 P3 P1 P2 P3

0 24 27 24 27 30 0 24 27
(0+24+27)/3 =17 (24+27+30)/3 = 27 (0+24+27)/3 = 17

Al adll Gl 22} (P2, P3,P1 i il lilaall Jpam g n 8 e o




SHORTEST-JOB-FIRST (SJF) g -¥

Addaall s3] AN CPU 4ad ) Jsh pe dilee S day ) a4 0

Y A0 A ) el 3l Agleal | L) 3 66 8 e CPU ¢S5 Ladie o
FCFS 4 sax a2a8.8 18 y gl (5 5l 2ic o

i CPU 488 ) sl )l A lgisant sl ©

ol s lge a0
.non-preemptive e
SRTF (shortest-remaining-time-first) preemptive e




SHORTEST-JOB-FIRST (SJF) 4lsas -¥
sl Jéa -(NON-PREEMPTIVE) Js¥! ¢ sl

Process Burst Time
P, 6
P, 8
P, 7
P; 3

Leds 0 daalll 8 Lexaea Joad cilileall o)) (1a yid5 0
0 3 9 16 24
P1 P2 P3 P4 P1 P2 P3 P4

3 16 9 0 9 24 16 3
(3+16+49+0)/4 =7 (9+24+16+3)/4 =13

> time




SHORTEST-JOB-FIRST (SJF) 4lsas -¥
Adlida J gua g <8 g aa i Jlia (NON-PREEMPTIVE) Js¥) £ 5il)

Process Arrival Time Burst Time
P, 0 1
P, 4

1
P, 2
P, 3
Lile hhis o
El R
0 1 9 10 g I 4
Waiting time
Pi “P2 'P3 P4 Pi P2 P3 P4

0 0 8 2 1 “ 15 7
(0+0+8+2)/4 = 2.5 (1+4+15+7)/4 = 6.75

> time
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SHORTEST-REMAINING-TIME-FIRST (PREEMPTIVE) (<) ¢ sil)

Process Arrival Time  Burst Time
P, 0
P, 1
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—> time
Waiting time
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(9+0+15+2)/4 = 6.5 (17+4+24+7)/4= 13 (0+0+15+2)/4=4.25
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Process Burst Time
P, 24
P, 3
P, 3
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q=4ms O

0 4 7 10 14 18 22 26 30 time
P1 P2  P3 P1 P2 . P3
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P1 P2 P3

6 4 7 30 7 10 0 4 7
(6+4+7)/3= 5.667 (30+7+10)/3=15.667 (0+4+7)/3= 3.667
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o Consider the following set of processes, with the length of the CPU-
burst time given in milliseconds: ,

Burst Time Priority
P 10 3
P- 1 1
PA 2 3
P, 1 4
Ps 5 2

The processes are assumed to have arrived in the order P1, P2, P3,
P4, P5, all at time O.

O a. Draw four Gantt charts illustrating the execution of these
processes using FCFS, SJF, a non-preemptive priority (a smaller

priority number implies a higher priority), and RR (quantum = 1)
scheduling.

o b. What is the turnaround time of each process for each of the
scheduling algorithms in part a?

O C. What is the waiting time of each process for each of the
scheduling algorithms in part a?

o d. Which of the schedules in part a results in the minimal average.
waiting time (over all processes)?
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Concurrency ¢\ sl a s¢da

Salg ey B ddes g AS) 345 g ) gilly dale
(independent processes ) uarall Lguany (o Aliiia 4 3) gial) cililant) ¢y oS5 28
(cooperative processes) warll Lguany aa 4l glatia (yg<i 28 go
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385 Cilland) o38 (AN (e cilila J 34 miatal) (9809 (Media player ) daibu gl Jidia
o2l gy (8 Aliiwa Lgisl g aal g By 2 (g 31 gy

( concurrent processes ) <bilaadl s glwa Jo Gulay 38 g 3) gille
(concurrent threads ) bga s sica e




ciland) ¢y Juay
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i (Al 43y yhall A 5 :(process communication IPC
Adlide Gl glea Al ddlaYU lilad) Jolidy Glilaall

:Cilblaall e YL il pdass s o (O
s 8 SIA dshia (L) 5 (Shared Memaory) 48 yilall 5 S v
Cro o glaall Joli Clilaall Say 45 glatiall Clalasll oy LS 5L 20
AS yilall 5 SIA Aslaie ) cliladl A4S ¢ 360 8 (DA

Bk o Juai¥l 24 i(Message Passing) Jdibu dl el v
cadli Hl Jlas Y Send(msg) A0 glatiall lilaall pu Adolial) (B3l )
Al )l 23wy recv(&buffer) s
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Ll e L i Aaadd) g calla ) ALenl)
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1-write l:

f-\
Process A

shared memory

Process B

:I 2-read

2-receive

M3,

(a) shared memory.

3 2

1-send

(b) Message passing.




(process competition ) cibilaad (bl
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(A8 idiall) dagldal) o cile dolh by 5 dglae JS cliles Wt o la 381 S s
A dgland) o g ¥ g dmplal) addiess (e )R Lagn Juai¥) (e Lagd ¥
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.(competition
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race condition ) (gl A

B counter++ could be implemented as (producer)

register1 = counter (5)

register1 = counter register1 = register1 + 1 (6)
register1 = register1 + 1 register2 = counter (5)

counter = reglst§r1 register2 = register2 — 1 (4)
®m counter-- could be implemented as (consumer) counter = register1 (6)

register2 = counter counter = register2 (4)

register2 = register2 - 1 Jalad Al cllul) ) 2

counter = register2
®m Consider this execution interleaving with “counter = 5" initially:

SO: producer execute register1 = counter {register1 = 5}

S1: producer execute register1 = register1 + 1 {register1 = 6}
S2: consumer execute register2 = counter {register2 = 5}

S3: consumer execute register2 = register2 - 1 {register2 = 4}
S4: producer execute counter = register1t {counter =6 }

S5: consumer execute counter = register2 {counter = 4}

z~) ddadadl Critical section
Auadi B gl) b Laid Bas) g Aslas DA (ha 4] Jguagll Sy 2681 a5
AS jidia & e ) S 48 a3y o3) 3 gsl) adala
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ti L Ales S ually c(pala G o i o) e Wal GAS 1Y) s
(read x) X sl dafBBe) B 1
(X=X+1) sl pdal) dadsaly) 2
(Write X) 3yl paial) ded Bis 3
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A0 Ja g il ghay o oo Us sl 1 uad) adallal) AdSiia (a

Pi dalesll 245 23 13) :(Mutual Exclusion) Jabiadl slesinyIL]
eadalia & s Al cllae 44 2as (Kay D 7z all Lgnlaia
Ax all

zoal Leakia & dlee 4)) 246 a3 ol 13 :(Progress) o3[
leadate ) Jgaall 8 e 8 Al Sillaall (yiaey ol CailS
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(bounded-buffer ) 3giaall ¢ Al AUia cond Ulal dligioal) g gilal) Ad<ia o

AU Lady cilily 4 e J oY) Adead) o jidia ¢ A (laddind clides Waal 068y o
Ada ULl 5 AN dlaal)
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Buffer
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(L) dllgiuall g ziiall A< Ja
Uaall A< jidiall cildanal) 4ihay i ol o
data &4 (m items 4 pal jualis 7 Al & jaa Lgal o

#define BUFFER_SIZE 7
typedef struct {
DATA data;
} item;
item buffer[BUFFER_SIZE];
int in = 0; // Location of next input to buffer
int out = 0; // Location of next removal from buffer
int counter = 0; // Number of buffers currently full
buffer
/Producer\ Bi Vi T EJ,] 5 6 [Consumer\
L BN BN
L out=3 in=6

\. 7 counter =3 % J/




(L) dllghianall g gital) Adiia Ja

OS] ¢ AL cliba) jlaa) g il o el ddee by A8 030 Ja (S
2 Ol £ A Ladis g (508 ) J23 Y g 533 While 48l ) (sleep ) Lilies
Al pukii gf) ¢ JLAd) At A s gilal) B (he cllgiacal) dilas o 685 ¢y AL

(ZUNL el fay 9 While

Zilall paay Ladie g (& 48 ¢ LAY (S 1)) sleep cllgianl) Adas 88 g 48y ) uddy
S Cra i) A4 A Tt LeBalaily & o8y ¢y AN clily

Zidal dgi) o

lgiunall Ayl )

item nextProduced;

PRODUCER
while (TRUE) {

[

> while (counter == BUFFER_SIZE);

[

> buffer[in] = nextProduced;
in = (in + 1)%BUFFER_SIZE;

[

counter++;

item nextConsumed:

while (TRUE) { CONSUMER

——> while (counter == 0);

—> nextConsumed = buffer[out];
out = (out + 1)%BUFFER_SIZE;

counter--;

©



(L) dllghianall g gital) Adiia Ja

QIR Jia buffer usiall g ¢ JAll 8 g sal) jualindl a3e counter
: ¥l iy O Y af oliaa ga A (AN Zeiiall A) ) iddia
while (counter == BUFFER_SIZE);
NWhile 4ala ) el.'gl AL g AT diml e @"Cu.d\ 48 gl aAﬁM 81 glasall cuils 13)
llghoal) A8 5 ol La dland g2y (9 (55 Jadi ¥ g Al

o il Jual gad | e e G JAD O o) dasaua S B) glal) dles cuilS 13 L
s ¥l QAL jalis jldal

Buffer[in] = nextProduced,;
adll) miial) e daad aalg ey jn idlal) &y A
In=(in+1)%BUFFER_SIZE;
1Al A Al pualial) 230 B4 Ao Jad aa) g counter ;o
counter ++ ;

,llgiaal) 5a 3asa sal) While Adla puss LY

L& ]

, sleep A & S Jla A llgriuall Bl e dliay sy Counter ++ a¥) 345




(Laa ) Alghianal) g giial) A<iia Ja

t L iy OV ol E8 g8 Ja (AN it dllgiaal) ) aY dadlly Ll
while (counter == 0);
2 (g Al caady g ¢ LAY cpe cilind) A4 e (a8 ghuw Aaaua B glual) cuilS 1)
(OJAN Clily pdaay Ladic) eilall 4238 5, al La dleal
Agial) Jual gad £ B & oA o o) A S B) gluall Alas cils 1) Lo
: YL QAN e B e IS aie ML dles
nextConcumed = Buffer[out] ;
A&} oad) Gl daal daf g ldBay QU skiall &y A
out = (out+1) %BUFFER_SIZE;
tOAl B ANAl) jalial) dae Glall e Jad aa) g counter ol Al
counter -- ;

all o) 8352 sall While 4dla pus

L& 7]

LY, sleep s 2 oS s 8 ilall B ddes 43lay iy Counter -- ) L5
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O SIS N, 7 oal) addial) AlSiia (e (lay Sllghione ilal) Al ) Jadf 132
. counter sdally S 4G5 dlighaal) g miial) Al o)
Aibld mil ) Jsash AL 9 (race condition ) gleed! A Jspas (Saal) (o o

BUFFER_SIZE =4

counter = 4; @
Producer in=0:; Consumer
® ® 00 o
counter = 3;
N "
in=1;

counter = 4;




Mutex (Mutual Exclusion) Locks J4&3

JﬁU‘(’b ( SS...L .J\A.aﬂ‘d.a‘j ‘)gcj'é.lgma.m‘.ul\ J}L}J\ iuD

i) A1 T ey o] Ji il ol paaasn i O
Mutex Jél lghawl e = )

acquire() @\:\l\ ‘z\A:'.L.uL\ Caal - C);.“ C.Jaﬁ.nj‘ dolas au (]
release() alill alaaiuls o a3 & (g
N ol 18 gl Jaal IS 13 Lagh aday Al g ylie aladiul o v/
(Rakaliall A3 ,2) (atomic) Lds el elesin) (55 of sy v/
Aldy Lalie Clayled alaaiuly dale ddiad o4 v/

(busy waiting) Jswial) Uiy Jall 13 callay A 0




Mutex (Mutual Exclusion) Locks J4&3

true . available Jgaiall 4uixiy) dadl) o
Ldil) g sl adallal) ) Jedal WiSey 43 Jay gvailable=true Ledis o
LA5l ) JoAA £ siany J88 a2 g 43) ay available=false s o

acquire() {
while (l!available)
; /* busy wait */
available = false; | g g
Lt 4 available = false o Wl
} aalall aie 3 yatie Adaall A5 true oS
release() {

A process that attempts to acquire
an unavailable lock is blocked until
} the lock is released.

available = true;

do { busy waiting: While a process is in its
critical section, any other process that
tries to enter its critical section must loop

continuously in the call to acquire().

acquire lock

critical section

release lock

remainder section
} while (true);




(JEEY) aladiinly) i) g aital) Aiia Ja

true o available Jgaiall 4uixiy) dadl) o
3dil) g 7 sl adalall ) Jgdal) Uikey 43) Jay gvailable=true s
145 o) Jedal £ glaag JE8 a2 g 4d) iy available=false Lais e

Ziiall 48 )

Slgtinual) 4l )

item nextProduced;

while (TRUE) {

while (counter == BUFFER_SIZE);
acquire();

Buffer[in] = nextProduced;

in = ( in + 1 ) %BUFFER_SIZE;
counter ++ ;

release();

item nextConcumed;

while (TRUE) {

while (counter == @);
acquire();

nextConcumed = Buffer[out] ;
out = ( out + 1 ) ¥BUFFER_SIZE;
counter -- ;

release( );




Semaphore _ silasdl

os8lasall (G 98 Cua o)l ) g 0 auliil Lagad padiad cuilS Aadle g2 ) gilasel)
Gild) i Adaaall Jsdall &y 59 3 jdald Juali Ladis ¢ §4d 9 gf cualiLa) o(pilla
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Semaphore _sélasul

Jsadiall JUanY) Cllaii Yl 3islal 4
Jadas 05 m
s e ailadd fic m
m Semaphore S : integer variable
ol fideall gan) pladiuly Wied Bty S ) silasadl ) 2l Sy m
B wait()andsignal() Originally called () and v()
SEE wail() Aagladll ciy i o
wait (S) {

while (S == 0)
; // busy wait - wait until s>0

S==3 i a Ll sl gilasad) il 13 Y)Y Aaddl) (s s Y

}

) signal() Aadsdl) ciyas o

signal (8) {
S++;
}




Semaphore Usage sibamd) aladiu

ad 4l AL ) (S a2 a5 :(cOuNting) A Hdlas

1 5l 0 Oiasdll saa) 33l s 2 i(binary) 45 Hdlew =
do { .mutex J& zuai Jull

wait(s);
// critical section
signal(s);
// remainder section
} while(true);

S2 Ji S1 s o ki (M5 (P25 P Gillee L i i m

Pl:
P2:
S,7 R
wait(synch);
signal(synch); o
S,;

A <8 gl) A Lgidi silased) e signal()s wait() 285 Guiled (S Y e




oslasad) aladiuly Mutex Jaal (adas

semaphore mutex = 1;
int counter = 0 ; [/ Pyadie ORI

Pl P2
Entry Section
while(1){ while(1){ /
wait (mutex); wait (mutex);
counter++; Critical section counter--;

signal (mutex) ; signal (mutex) ;
/* remainder */ //* remainder */
} }

Exit Section




so8lasad) aladiuly Notification 4xdil) (g.8as

Semaphore S1=1,52=0;

Process 1 Process 2
while(1){ while(1)({
// do something; // do something;

wait(sl); otify wait(52);

cout <<$:EE§:::>—<::::::i cout << “2#;
signal(s2); notify signal(sl);
// do something; // do something;

} }

d Process 1 uses signal(S2) to notify Process 2;
indicating “ | am done, please go ahead”.

J Theoutputis1 2 1 21 2..

QWhatifS1=0 andS2=1?




(s stlasadl) dllgioall g geital) e Ja

PRODUCER

(mutex) 23l sfl,U'J paic dil) die sl Alead ) gilass zlas -
(Full) Wiee o33l 5 & Levie uatidl Jal Al j dlass -
(empty) (& 8 (35l oS Lesie Slgiunall il A flaps -

/ Producer \

Produce a new BUFFER

item @

Ei} wait(empty)

Place the new
|_—-> item in the @
buffer

-/ signal(full)
Q "

Qaall (2 palial) 232 & a3 semaphore full

Ciaall (2 all il e e a3 semaphore empty

/ Consumer
wait(full)

Take an item
signal(empty)

Consume the

item

Y

from the buffer

S

3|




(s stlasadl) dllgioall g geital) e Ja

CONSUMER .

/ Producer \ BUEFER Consumer \
Produce a new wait(full)
item L
wait(empty) I_> Take an item
from the buffer
Place the new Eb signal(empty)
item in the
buffer Consume the
signal(full) |:I< item
% - 4 4

Qiaall (A paliall 32 02 i semaphore full | 1 0 0

Qiaall 2 )il s e et semaphore empty | 3 3 4
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Remember: a wait decreases its argument and a signal increases its argument.

BINARY_SEMAPHORE mutex = 1; // Can only be 0 or 1
COUNTING SEMAPHORE empty =n; full =0; // Can take on any integer value
producer: consumer:
do { do { = .
wait (full); critical section

wait (empty);
wait (mutex); \ / wait (mutex);

- o e - ———— T - e o o

buffer[in] = nextProduced;
| in=(in+1)%n;
TTsignal (mutex): signal (mutex);
signal (full); signal (empty);
} while(TRUE); notification } while(TRUE);

nextConsumed = buffer[out];
out = (out + 1)% n;
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®m Shared Data
e Data set //shared File
e Integer reader_count initialized to O
e Semaphore rw_mutex Iinitialized to 1
e Semaphore mutex initialized to 1

//shared between readers to modify reader_count
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[ reader ] [ writer ]

do {

wait(mutex);

reader count++;
if (reader_count == 1) do {
//first reader .
é; wait(rw_mutex);
wait (rw_mutex); S
\ & . *
. "y v . -
signal (mutex); DA /* writing 1s performed */

o) /

/* reading is performed */

.- . -

signal (rw_mutex);
wait(mutex);
reader_count--; //

} while (true);

if (reader_count == 0)
//last reader

signal (rw_mutex);

signal (mutex);

} while (true);
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e Shareddata
» Bowlofrice (data set)
» Semaphore chopstick [3] initialized to 1

m Semaphore Solution

m The structure of Philosopher /£
while (true) {
wait (chopstick[i] ) ;
wait (chopStick[ (i + 1) % 5] );

/* eat for awhile */

signal (chopstick[i] ) ;
signal (chopstick[ (i + 1) % 3] );

/* think for awhile */




	المحاضرة
	المحاضرة 5.pdf (p.1-2)
	5.pdf (p.3-19)
	55.pdf (p.20-22)


