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! i UNIX Win32 Description

! application i fork CreateProcess Create a new process

' code ' waitpid | WaitForSingleObject | Can wait for a process to exit

' ! execve | (none) CreateProcess = fork + execve

i | user process exit ExitProcess Terminate execution

! _ E open CreateFile Create a file or open an existing file

L [omory alosation] close | CloseHandle Close a file

' B R read ReadFile Read data from a file

lmmmmmemdmcm—aad write WriteFile Write data to a file
Iseek SetFilePointer Move the file pointer
stat GetFileAttributesEx | Get various file attributes

sbrk mkdir CreateDirectory Create a new directory
system call rmdir | RemoveDirectory Remove an empty directory
Kernel link (none) Win32 does not support links

unlink DeleteFile Destroy an existing file
mount (none) Win32 does not support mount
umount | (none) Win32 does not support mount
chdir SetCurrentDirectory | Change the current working directory
chmod | (none) Win32 does not support security (although NT does)
kill (none) Win32 does not support signals
time GetLocalTime Get the current time

(48> 4 uiis  ow ywd) DMA g0
) s a3l ot 3 1O lealSans 51 om0 45 Sl (65 500lS Slgatom 3 (S5 S
DMA i oslizwl L (DMA controller el o) das o 555 o500 5 A=y 31 s & e

B 50 sl Jsiie ol 0L s Jisl a5 ol 5 s S LT Jlaml dal 3 s o3l

DMA

controller '
s | |

CPU
Count
- Dis

Control N control

r memory

Y.



http://fa.wikipedia.org/wiki/%D9%88%D8%A7%D8%AD%D8%AF_%D9%BE%D8%B1%D8%AF%D8%A7%D8%B2%D8%B4_%D9%85%D8%B1%DA%A9%D8%B2%DB%8C
http://fa.wikipedia.org/wiki/%D9%88%D8%A7%D8%AD%D8%AF_%D9%BE%D8%B1%D8%AF%D8%A7%D8%B2%D8%B4_%D9%85%D8%B1%DA%A9%D8%B2%DB%8C
http://fa.wikipedia.org/wiki/%D9%88%D8%A7%D8%AD%D8%AF_%D9%BE%D8%B1%D8%AF%D8%A7%D8%B2%D8%B4_%D9%85%D8%B1%DA%A9%D8%B2%DB%8C
https://fa.wikipedia.org/wiki/%D9%88%D8%A7%D8%AD%D8%AF_%D9%BE%D8%B1%D8%AF%D8%A7%D8%B2%D8%B4_%D9%85%D8%B1%DA%A9%D8%B2%DB%8C

Jole i 31 (S50 381 Cdw Sty

1 0 03,51 (G0 (Gl ) e gla Slxdy
Qs = Ol g g%?,w S s sl Ll c]awjb S Bl b CPU :dlf.).b; sl sladdl-
dsz.w;Lg\)J'l:MLgLaM\JJ:MJUMJJAU'Lg-\L}»bwgwdb—.sﬁwu}uﬁjgubj
s 42t 4y by 0 IS S (65 5alS (Slaton 53 AS o (Sl Laasly pla b Jele pie L LG
monitor mode ;L. b 4 .ol el (ole 5 sles Sl SISl b sl s (mode bit)

554 o <8 System mode L kernel mode L

Interrupt/fault

Set user mode

o Lo 5 S &S ul s ol o (designated as privileged) jlee ols b 4 Sl gas &

by o Sl @J}j\uﬂuMadoﬂ,:wg\)m(SystemCall)M@b}'\; PRI PPN

user process
user mode
user process executing » calls system call return from system call (mode bit= 1)
\ /
LY ¥ 4
L /
K | trap return
e mode bit =0 mode bit = 1
kernel mode
execute system call (mode bit = 0)

Y



Jols onlasls 5L ulBl o Gl 4 bl WD Co e gl bl e Sl Sy pae
osliial 3590 (ilme abiil> sla sl x5 gl (MMU) sl pie glaasls wile ols S5
e 4y (S3len il Sl (6l S Sty () esdle el (g abiil sla sl 4 el
sl oKJMJj<:)4.E_§L>-L'ﬁ.3LAoJ‘J Aalo U1y s g ge SO5b abasl 51 2855 gladal 5 U das o o3l lile
C.A.w\r.é_,cjl.‘.w.: 412.95)‘ C,‘LLJZ}-LQLA M&" LS‘J”LEJ‘J’Q‘WLE’W (.WJ.S‘J?-‘&)LM ofD-J
L atoon oslinal 550 alabl a4y 5155 ad g o Ll )8 Il 534S pladel a8 A o ppas LIS
Sheslizal L) a8 o oS P il s pdbicanl 5 il 5l aeS g et baasl sl
L (PAgINg) (sivamiw 5 (SEgMENTAION)dasl> gt iso dile ols S (Lo guases Slo )|

Jo8 Laesls Jlasl a8 Sloy dibe clijls a5 4y 5L oS Jleg das e o3l Laolis 4 4y 1addy g pke
Lﬁ_{;nuwjbfjj}/ébj)j LSL@AKIMJ JAT)[SC,‘.}‘J{‘JA LS‘)" Jﬂbwuébbcpu (Sl 0l
i e S sy eyl 48 (aiBs s Jsd) ol (6153 ot Jsdr K a5l Ay o e (gl e
WL.A ISR Ls‘j}‘ju"l'id&" LS‘)"CPU ¢.1.A.>L50 C) 4.6)&.14\5&&.& .,\,Saj.:}.: ‘)(ISR) u..o[;— WJ

LS o x| e ol cpl sl gy o e Sl

LS e ol Gade Sl ol s 1 gloyss slaaddy a5 ol (o181 o oK Sl el
BERTLE mbﬁ&:{w&@b-)uxﬂ} SAo0bey e 5l Cilse lajl8 (gl aulb 51 Ll e J»L;«W

S eslizal |2 Jl

aosls U J\AJL;a a)'tz-‘ L&e&m) LY Q&a‘ U‘i‘ A 42.4.? ’>U S )}Ja_:LoJ& (DMA) 425\? 4 v.:;.:ww w,’&w:

i 3 g | s ésbglgjm%@ugCPUdBJO)&jWU

3 Sl addas 3l sla el gz ((ATOMIC INSLIUCTIONS) o3t (sla Josdl ) 52w 03 S ol
ol sl Jeddl gy s (glates Lo glalas )3 s 4 s fule e Sl Bl coen Sl
Syl g ol ﬁj_,?umﬁ.: sty Olge 4 S ie glassls ) ol Olles oGl 5l Oluabl (6l
S eslizal bl ol Bl Mol U s e blS Cubse b Sllas JS L osle Ssle 4 s o e
s <=l>'=2\ Iy 055 J4&8 LSJ'L"'fKA-“ Ll Sl glas Shee il o s Jole (s (505! e Jodl 52

A2l o ol J S (sl et 4 S rte mbie ay Ladul 3 L Laandy oo s Sl Ol (line 4 (5L plSen

Yy



A2l Sglize Ll e OF B pitly 5 S 4wt bl pie S sl ot I3 S UL
3 e S oo i oS Jlm 53 Bl o el Bl 6 Sl S ol e danl (gl i
olitel (Gilugilrme ol 5 Conl o Ses s Gl GolRlCse G Shy 5l G g b
a5 5 e Fan e sl Sls s a1 W 53 et S5 ol (slas Shas oJl ol b S e

sl S92 W asl gl ol (gl s (6 s 05 S

i ole (Slgodum E1g51
Mainframe Slghole i ©

Lt 29 2 (63555 o (518 Lol Jald &S glaasl 6l » 22y mainframe Lole glagn
seba sladlls L B ee s b conls (gols Ll 5 ST S Sls s esls °L<-1L: C e Lo
s 5 A8 e el L il slaesls JU) OIGl oS Ksls s 8500 Dlkes Sy e
Slles 4 5L 5 S o 1) besls 51 acke e WIS e WOT das e RaS 1 el
Las a5 e e S 63550

o3> Gigabyte olle 5 SeosVeer 11/0 o b -

3L e Obosen 0158 (6lyls sla Server Olge « -

(Time sharing) Jl; S| zil &y -

MVS, OS/360 , OS/390 :Mainframe operating systems ;i _\gts

HDE
.

terminal mainframe

Yy



laptop 5 Desktop (Slghole i ©

oS S -

C,.w\j)ls Q;':?-b de‘ ada —
Windows , Linux, Mac OS , Free BSD : _Jlw

oaleiul u_';}«p LQJ)JJL;}‘}MQBM)‘LA}ZA cw‘j‘.ﬁj‘t\SC}Jﬁj(GUI) v.(.;.‘)\; ng.uts LQLA.IQ_:\)

b el 5 55beeK o b ke Sl UKl oprimman a3 s 6l L 5 5oslS L el (g1 oS s
Ol R 395 9 (SI4ACw ((WiIS g > S ©

a3 s e Ly plmodins s b 0o Slisbons plonil a3 o la0lo3ls 3

s ol il i Wt (b 5 3505 s (olse b 051 L Slagts G 4 (DL LaS it

P el A3 55 4 (S50 LAt

g s 4T3 33 40 355 W £ 55 :(Multi-processors) s 31>, k> -\

Jole s wn W5 n Ime 5 sb & o il ,a (SYyMMEtric) ol okijls i v
LS G hles ) 5 slag 5 Ladul B as gazme 5 LS |l 1) S rle bl (g Al

«S (MASTER/SLAVE) slaoisijls » Jsle : (Asymmetric)o, izl gloasjls » ki v/
ol O dls A 0l 5 355 00 1= MASTER  oG3ls 0 G (g5, Jule NI Jovs
LS o 555 Laoi3ls n slo Lgbﬁ\)ﬁ)lsclzﬂéu

solantl il gl ¢S oa 45 o ki3ls  op i ((MUlti-computers) (g 5 glS b -7

A 3

AR


https://amanjacademy.com/4-common-ui-styles-for-designing-buttons/

Shared memory Private memory

m
M M M M M M M »
I I I | | [ | 5
| | | | P P P P 8
P P P P | | | |
)]
=
‘ M ‘ M ‘ M M M M M 3
| | | | %
P P P P o
/
Pl |p| [P] [P
P | Processor M| Memory

* Symmetric multiprocessing (SMP)
— Each processor runs an identical copy of the operating system.
— Many processes can run at once without performance deterioration.
— Most modern operating systems support SMP
* Asymmetric multiprocessing
— Each processor is assigned a specific task; master processor schedules and
allocates work to slave processors.
— More common in extremely large systems
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Address  Main Memory Program Counter

1 5000 27 12004
0 C___sw0 . ] 2 5001 28 12005
100 3 e —— Time out
Di h 4 5003 29 100
Ispatcher 3 5004 30 101
6 5005 31 102
__________________ Time out 32 103
7 100 33 104
5000 8 101 34 105
° 102 35 5006
Process A 10 103 36 5007
11 104 37 5008
12 105 38 5009
13 8000 39 5010
8000 ¢ 14 8001 40 5011
15 8002 = s Time out
16 8003 41 100
ProcessB | I/O request 42 101
17 100 43 102
18 101 44 103
19 102 45 104
12000 20 103 46 105
21 104 47 12006
22 105 48 12007
23 12000 49 12008
Process C 24 12001 50 12009
25 12002 51 12010
26 12003 52 12011
------------------ Time out

100 = Starting address of dispatcher program

shaded areas indicate execution of dispatcher process;
first and third columns count instruction cycles;
second and fourth columns show address of instruction being executed

the dispatcher is a routine program in kernel memory space

Nlultltasklng from the CPU’s viewpoint
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Example of process and PCB location in memory

f process identification | [ numeric identifier
! control block CPU state info | + parent identifier
/ i L + user identifier
0/S ; context (PCB) control info NN
/ stack stack A
/ Y + user-visible registers
/ v | control & status
? 7 / vy | registers
/{;@’,%4 »'f' data data data |+ stack pointers, etc.
‘\ +» schedulg & state info
% | links to other proc’s
process 1 \ |+ memory privileges
A etc.
W \ program program program
process 2 code code code
\ stack

=) The PCB is the most important O/S data structure
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The execution part is a "thread” that can be multiplied
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one process

ex: Java VM multiple threads

ex: Solaris, Mach, Windows

gk

multiple processes
multiple threads per process

s = instruction trace 5

uniprogramming one PrOCEs oy MS-DOS

one thread

multiprogramming ex: early UNIX

g

multiple processes
one thread per process
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thread 1
process 1
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Boolean Flag[2]; Int Turn=0;

[ Po(void){ /P1(void) {
While(True){ While(True){
Flag[O] =True; Flag[1] =True;
Turn=1; Turn=0;
< While(Flag[1]&&(Turn==1)) do no_op; < While(Flag[0]&&(Turn==0)) do no_op;
C.S; C.S
Flag[O]=False; Flag[1]=False
Remainder Section; Remainder Section;
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Void main()
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Par begin(PO, P1);
}
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Print(A); Print(C);
Print(B); Print(D);
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PO Pi

Flag[0] =True;

Turn=1; o

Ci
Ntext SWitch,

Flag[1] =True;
Turn=0;
While(Flag[0]&&(Turn==0)) do no_op;

¢ switeh s oUan) adls (gl el

y

While(Flag[1]&&(Turn==1)) do no_op;
Gl 02l turn=0 Us JLE:L]'; a8ls sl al ae

C.S
Flag[O]=False;

C
onfen Swi tch

Gl 023 Flag[O]=false 05> OUan) 4als UL)L
C.S
Flag[1]=False;
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-Test_and_set g5 -

Boolean Test_and_set (Boolean &target)

{

Boolean rv=target;
Target=True;
Return rv:
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las False aJsl jlids LLock jaze 31 eslizad b iS Les Kalon &)y 40 Lial gt o a5 Slads] b

LS oo e 25

While( Test_and_set(Lock)) do nothing ;

C.S

Lock= False

Remainder Section;
: SwWap ) gws -V

Void Swap(Boolean &A, &B)
{
Boolean temp=A;
A=B;
B=temp;
}
sFalse ol i LKey by Jows pie S il S oslinul ) stws cpl 5l dal g o S Loyl 3

1o opl 3 S eslinad False 4l jluis L Lock ely S xis ane S

PO :

-

Key=true;
Repeat
Swap(Lock, Key)

Until Key=False;

P1:

Key=true;
Repeat
Swap(Lock, Key)

Until Key=False;

C.S;

Lock=False

Lock=False

Remainder Section; Remainder Section;
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(Semaphore) ;gélow

sl o 2w oG Signal 5 Wait

signal(S) wait(Semaphore S)
{
S++;} while S<=0
; /Ino operation
S--}

:xﬁwﬁﬂﬁwaps«{u)}éw
Mbw)i&ﬁu\;\ﬂywwijw
ASbaals Y b Jolee bads Wl e e 1 b

Binary semaphore < mutex

signal

ro :

p Y signal

\ -7 -

'k
N
9@
[ ]
]
]
]
]
]
-
]
]
.
value = 1 (“off") value =0 (“on") value =0 value =0 value =0
no queue no queue 1in queue 2 in queue 3 in queue
S~o A TN~ TN A NN
wait wait wait wait

v
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PO pl
Wait(Mutex) Wait( Mutex)
C.S C.S
Signal(Mutex) Signal(Mutex)

eSS
"stdw CJ‘)V 6‘4.5.3}&@&}3 U‘i‘ bj)bmebﬁﬁ%u @}Signal jWait
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PO P1
100: MOV Wait(Sync)
Signal(Sync) 173: ADD

S,ls 6oLy Gl Hglew 4 ad gl A5 lake AT

Sy po i sl 3 15 Signal s Wait olles 015 s (Busy waiting) J i 5l 2o sl

S o S 2,855 S Soge ) pslen S8l gl s s 25

Typedef struct {
Int Value;

Stuct process *L;
} semaphore;
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Wait(s) \ signal (s) \
S.Value --; S.Value ++:
If(S.Value<0) If(S.Value<0)
{ {
Add this process to S.L; Remove a process P from S.L;
Block the process; Wake-up (P)  (sall 4 il Js 3))
} }
s255€ | jal
signal
BLOCKED

2348 sl s ) (S signal slos b
g e salal le“A‘LI g slua.m‘gu.ﬂ
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Sofa :n
chair :1
ready :0
finished :0

leave-chair :0

(Costumer)

enter Barber-shop;

wait(sofa);

Sit on sofa;

Vi
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wait(chair); > 55 Chair=0

Get up from sofa; L sgd e kb sOfacis I g xie
Signal(sofa); Syi 0 dlslsofa J gl o S
Sit in chair; Al e Chair Jis g5 p s i
Signal (ready); ol 3Ll (g e
Wait(finished); el ok pled (5 ke LIS
Leave chair; LS e Sy s 5 e

Signal(leave-chair);

(Barber)

wait(ready); s o3lel sl b= s S =
cut hair; S o oS 1 (g ke slase Jlele
signal(finished); el plad (g rie S
wait(leave-chair); 2 gl oslkel (g ke
signal( chair); el (G e i pdu eslel 5 el Jt ol Jl- s Jds
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Jgiilo
S8l 2 ol S gle Bl e siile ol 3 Sialan (gl oslinel 3550 sl 51 Ks S

sl LSS e paze s (procedure) baa s 5l slas gaze 5l aS VL s

J=B Laargy b il 5l st 5 dies oolind 6 5 pile Jotls slaty s o b3l By Ln pine

Procedure
, i (O
X | | s i ()

\ Variables
laas' o> jlide

o © © © © ©

Monitor monitor-name

{
{I} shared variables and declarations;

procedure P1(...){... }

®< procedure P2(...){ }
\_ procedure Pn (...){ }

{:E:} Initialization code { ... }

}
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Monitor Producer-Consumer

{

’
condition full,empty;

@ < int count;

’ Procedure enter() {
if(count==N) wait(full);
put_item(widget);
count++;

if(count==1) signal(empty);

Procedure remove() {
if(count==0) wait (empty);
remove_item(widget)

count--;

\ if(count==N-1) signal(full)
}

@ count=0;

}
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Producer()ocs aJ s Al 3 Consumer() oS G juze Ayl b

{ {
while(true) while(true)
{ {
make-item (widget) Producer-Consumer.remove();
Producer-Consumer.enter(); consume-item;
} }
} }
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release
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int available [m];
s 350 Ry e Sl K xs @vallable [j] = k
int max [n][m];
S 3 LR) e 5l s Kol S ST Pl 3w max [iffj] = k
int allocation [n][m];
b skl 53 R e 5l ses KPP al 5 ey allocation [i]fj] = k
int need [n][m];
S a3 1y G5 6 b S Ry a5l s s K Pianl 3 ey need [i][]] = k
Need [i,j] = Max([i,j] — Allocation [i,]]
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Finish = {False}; Work = Available;

WS S g gl a S wlyi ol Y
Needi < Work; Finish [i] = False;
st el e Sl ey S

Finish [i] = True; Work = Work + Allocation;; Y

Wl ool L= S 3 e o ST VL Fiinish []] == True 31 ¢
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Available = Available - Request i
Allocation ; = Allocation i + Request

Need i = Need - Request i
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n=5  PO,P1,P2 P3,P4
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A, B, C< B:rasso

(GPVIVRY
MAX - Allocation =
Process  Allocation MAX Available Need
ABC ABC ABC ABC

p0 010 753 332 743
pl 200 322 =[10,5,7]-(7,2,5] 122
p2 302 902 600
p3 211 222 011
p4 002 433 431

Total Alloc: 725
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Work = Available = [3 ,3, 2]
Finish = | F,F,F,F,F |
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Ps ; Work= [ 7,4,5] Finish={FTFT,T}
Ol pled

PO Work = [7 ’ 5 ’ 5] FInISh ={ T'T’F'T'T}

Oy PLAS

P, mmmmmpWVork= [10,5,7 | Finish={T,T,T,T,T}
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Alternate safe sequence: <P1, P3, P4, P2, PO> Solution is not unique:
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Pi| O
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P3| O
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mmm) Work= [ 5,3,2]

mmm) Work=[7,4,3]
=) Work=[7,4,5]
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=) Work= [ 10,5,7
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source
program
compiler or compile
assembler time
object
module
other
object
modules
linkage
editor
load >Ioad
module time
system
library
loader
dynamicall )
loaded
system v .
library ;

. L=zl executior
dynamic binary . time (run
linking memory time)
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http://fa.wikipedia.org/wiki/%D9%BE%D8%B1%D8%AF%D8%A7%D8%B2%D9%86%D8%AF%D9%87
http://fa.wikipedia.org/w/index.php?title=%DA%A9%D9%88%D9%81%D8%AA%DA%AF%DB%8C_(%D8%B9%D9%84%D9%88%D9%85_%D8%B1%D8%A7%DB%8C%D8%A7%D9%86%D9%87)&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%DB%8C%DA%A9+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D9%86%D9%88+%D8%A7%D8%B2+%D8%B7%D8%B1%DB%8C%D9%82+%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA+%DA%A9%D8%B1%D8%AF%D9%86+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D8%AC%D8%AF%DB%8C%D8%AF&withJS=MediaWiki:Intro-Welcome-NewUsers.js
http://fa.wikipedia.org/wiki/%D8%B5%D9%81%D8%AD%D9%87%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C
http://fa.wikipedia.org/wiki/%D8%B5%D9%81%D8%AD%D9%87%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C
http://fa.wikipedia.org/wiki/%D8%B5%D9%81%D8%AD%D9%87%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C
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