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#include <stdio.h>
#include <sys/types.h>
void main(void) {
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Ll e
(8) Jus

oo IS et 58 e 4 g5les (Quantum) desj de U o si> olkes (W1 it

el 1 JLSYI ) Jawgzag (UasVI ey Jowsze

Bheall | o
P1 24
p2 3
P3 3
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P SIS 0w ) s Sllasl)

F1

P2

P3

F1

P1

P1

F1

F1

10

14

18

22

26

30

6= (4-10) + 0 = P1 jwsl

A58 e 5.67 = 3/17 = 3/(7+4+6) = sV 1) Lo gz

a8 L 15.67 = 3/47 = 3/(10+7+30) = JussVi x5 Lo

(9) Jus

DY) ) Jagie el (356 200 n ades U dal 2add) c51ST13

o)

Aukon)

53

P1

17

p2

68

P3

24

P4

W s ollesl) Jds mog QW1 IS

F1

P2

P3

P4

P1

P3

P4

P1

P3

P3

0 20 37 57 77 ¢7 117 121 134 154 162
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94 = (117-134)+(57-97)+37 = P3 s
97 = (77-117)+57 = P4 s
258 73 = 4/(97+94+20481) = sVl ) s

UJ.LJ:-\ C)L:AJJB> e Cﬁbj 46
Jis) pasaredl e Qs (0650S) aals gl G Wadl Wl Jos 351 C,C++,JAVA

WY ) Jagte Ol Lgalisaial gl e i gl aldl ) Je 3l @ wlleall by

57 el Ao a1 =0

ﬁ._lgjg-‘:” dulowll o5 ooyl 0 Al ol Sowl
3 10 0 P
1 1 2 P2
3 2 4 P3
4 1 6 P4

il = 5 5 P5
Q ol wl s 0 s s
2
SIF
ROUND SIF
ROBIN ‘ PREEE‘W” NON-REEMPTIVE IR

wbly Js>Y visual basic. NET (3 (console application) JswssS™ gubs slasa) Sg of

:L}SIKQL:L«;J\

Dim x, y As Integer

Console. Write("Enter number of processes: ")

x = Console.ReadLine()

Dim z(x - 1) As Integer

Fory=0Tox-1
Console. WriteLine(" Enter burst time for process " & y)
z(y) = Console.R eadLine()
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Next

(FCES) clleal I syl e) ol psiin (LeBgy Mo dleal o) Slhesl Sl Js] da

wt(0) =0
Fori=1Tox-1

wt(1) = z(1- 1) + wt(1 - 1)
Next

W(1) sa ash aded jUan) a59 ¢« WEHO)=0 o LoV adandl [Uan) o) Jowgie 05K Eo
IS oled SIS pdsans L oY) adeddl 4] Bl Lo adealt ez oy T = 2(0) + wit(0)
Slbaad) las] ) Dlamy Sllaall o sde (6 JsY s G A 5aad b L (olhed)

((aWt) clles) JQ DBl ey sty (W)

Module Modulel
Sub Mainy)
Dim x, y As Integer
Console. Write("Enter number of processes: ")
x = Console.ReadLine()
Dim z(x - 1), 22(x - 1), wt(x - 1) As Integer
Fory=0Tox-1
Console. WriteLine(" Enter burst time for process " & y)
z(y) = Console.R eadLine()
Next
Dim twt As Double = 0.0
Fori=0Tox-1
z2(1) = z(1)
Console. WriteLine('Burst time for p" & 1 & " =" & z2(1))
Next
wt(0) = 0
Fori=1Tox-1
wit(i) = z(i - 1) + wt(i - 1)
Next
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For1i=0Tox—-1
Console. WriteLine("waiting time for p" & 1 & " =" & wt(1))
twt = twt + Wt(1)

Next

Dim Awt As Double = Twt / x

Console. WriteLine("Total Weighting Time=" & twt)
Console. WriteLine("Average Weighting Time=" & Awt)
Console.Read()

End Module

Enter number of processes:
Enter burst time for process
1
Enter burst time for process

3
Enter burst time for process

3

Burst time fowr
Burst time fop
Burst time fopr

saiting time for process p
saiting time for process pl
saiting time for process p2
otal Weighting Time=51
Average Weighting Time= 17

¢ iyl Bk ) o) fegie Dl gy ST
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OF o Y (S W oot o) Lpaamr Jo oz ilST13] (gl Jons OF bgsl) S Y @
Bl e ST sy e dinad B Vly sy ds 3 ee fend Lpiany 8 dliten bodl 0SS
el

L) Gy 5.2

[(single thread) L) asli ales Lole glhis iy Jos Jis agll) Lensy (3 Glosl

Lot sadaze tlandl Jaf OF o Y s (cddl i 3 Jos oo T 0 OF dhaad) o Loyl 6 13 STy
S5l Al c3s 3 Bheall 3 Ay B bk S ety e (1-5) IS2d (multiple threads)
IS S (PCB) sy wlashes 2y 3 s01g)) alasll Lo J)les . (CONCUITENCY) daslidl 322

ekadl) i (3 ane I Y b Sloglas i 20 e Gl Gy 4 A0l Slaglas 4 Lo
R

(stack) b o

(register) o=l ©

Al slde O

LA d- o

| | Do | Cooser ]| e |

| Counter I [ Counter ] l Counter ]

|

I Register H CounterJ LStack

Stack I [ Stack |I Stack ]

Code Data l Files

1
1
: ] [ [
H 1 ]
H 1 Code 1
H ] 1
H 1 i 1
i 1
! i H 1
! i ! 1
! i ! 1
! i ! i
! i H 1
! i i 1
! i H 1
i : i
Single Thread ! : !
First Thread |Second Thread Third Thread
Single Process P with single thread Single Process P with three threads

J14] Lot ssume ahosy Lot ahos o G40 115 3, s
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o bolx seb ca Jrzdl plad Ols Yy (user level) sasalll s 3 02w oladly Ld L)
Lyl e el s gy dnly b U ) el 093 Lkl

SlSl ods Joe 35 o (pThreads a0 Jo (ol davly puserd) s bt o0

o plminly Ladsg gl ey ol e Ll me bl gl L ISG cbsd) LS ey 3,15Y)

e A sl .19\.,3)?\ U939 ‘M‘ rUa_: o J.>-.JJ ji sdelins L’ST 093 pe

95



ians Bkar st Lodie Gl cadaall 8505l Lokt o falan V frsdl pllas of gsdl s e
B byl jan OF o8y el r dhedll 51 Lo (o gt Yy by e e U SS keddl g w6

ool 5)lly clidl Waguy A8 gb e WL Leall Lo 5,506 0SS

Process P1

User Space

> 2
q <
$§S

Process P2

33

Thread Ubrary

Kernel Space

CcPU

CPU

CPU

[14] pasedi s 125 3, s

By ks 5.3.2

clly slii] e o) ae boladl b o s 58 il s dauly 35le o o5 0z Lis

sl b mlie Lo leg play 3l Lot fag 1gh Jorzad) plls daulyy o5 Lok 315 0¥y L3)1sly B
B g Jlo of Ogs Jewd OF alasll i 3 5T b S b o Lo Gady @13 Sy
(W\ Ja.::- o E)\J‘}“} ;L&N\ L} ;J@ Ji.'fi 4.’? C}J\ fda s

Llgdl Lo (ﬁ.kazml.\ L (sl = M (,.k.: Sla JA

Lol 231 .5.4

EEESARSIE) LS e Sl Ly lsdl L w3 By Al shal) frad) (o jae
Lan o Jolat CaSy pusaedl Doy sladl Lo o @8e (0 Y A ol 3 i) Los o

96

st B ) B ol jaasdl fal oy j2ed

Al sl @



Jo—\}‘ Sdxle [ ]
Ddal sdae @
NESN NN

Jons O g5 1L oSNy L et OF 631 by S ek s olid bos slezal die &k gl s e

b Jlie ol Lo olzdl e Y pdsiis b clidt Lo IS al ae sV UL e sie 3 (il

e slasl Sliball mans 3ledl ods o &) frad (s (dams af S 1Y e Lo g 1y

97

.o)'j\adf N Jaﬁ.;-\ BaR

Process P1

Process P2

User Space

W

(<4

Kernel Space

AVAV AV
AN
NN
NN

CPU

CPU

CPU

[14] a1 a1y :3-5 3 1S

NES NNV

e o Lo (gl odanl 15) AL Bleall o i (ST pasiand) Bl (3 05 by 3

Ly mored b sl 2ol (3 316l Jguosl) oty dly L 0¥y L (blocking system call)

gVl sdaze LU e dines g il ) psadl



Process P1 Process P2

[ ) [E4]

Kernel Space

CPU CPU CPU CPU

[14] a1y sase :4-5 3 1Ko

sdail sdaze
Lo oo sde Lis S8 Eo ilsd) 3 o) s sl 31l Lo (gglns o Bl sae o pasall bgs
pdsian bod Se el allas ol Lot (g ozl 13)g c(Bndadl) Baps) ALl Bledl Lgt sy pasn)

t\a.&.\ o gv\-:.L:-\M J.ut."' OT 6)>-T

Process P1 Process P2

User Space § ; § g g

Kernel Space

CPU CPU CPU CPU

[14] saxd saeze :5-5 o UK.::

98



[14] 3\7.5\ .b.::-j C.bd,w.l\ _]a.?- o EJJLE.A 1—5 Jju\:-

i s S
e IENPIARA I Jp S
Ly slzil aes forad) pls euy psndd o ls (3 085 Wides o

o s il e | 5 1 2 e 9 S
sadate 0SS of ug.g Lt 3lgdl lig, Sdn e ditnd Y bkl adate Ga\ﬂl\
Lol RN TREAER

Context Switch ol op Js=d1 5.5
JSy ST ol sty s b s adadd) OF b any (PCB) Lews wbly 2 sl S
G ol iy b S 06 Ly (PCB) aledl 22 ¢ s saslll adeall (3 83925kl by 2

o 0S8 Ll Sloghas o2 Al ) ki) B e Jgm Lodis Loty
(PC) ol slie s L s oMncd) @
(stack) 2.l @

£l 05 Dol bl Jod JWLy aheall B e jlhe el i Ll A OF s Lo

claddl o Al Ui e Ll

iles Jusly ((Lapnm o Leddss) dldl e ales 25L o5 badd o Sllaad) o 2Ll JUs!
of JsY) e 2l ket duds ) LoV adeadl Bids e i L OF JoB L ksl Fladdd g5
Bhoal) Slaglan s e Y JUisY on SIb (oo Gl iy (cONteXt switching) e Js=s

(Ll Jaxl) ) sz 1 (PCB) abeadl Slaglan ooy (e Jaxd) W 32 (PCB)

Slaslang Laimin g Lkl Sloglas Of La Gl S cbgdl G JUsV @ Y s Sugy
Gl ol o G 51 Lokl bl Jeody Laad Bzl ol OB QWL A fesc ) 5V L

el sl ey e BT bosdl Gy sl ) ey U el SUL Lady Laad

99



pllas e LBy Gy Lehaas SUU laall Ly ey a8l ddea)) SLL i dlee
3 Gl o)l deamy (context switching time) Lol o oy frid)

Al 2l oS e s T ) ddes 0 o

b gls
il (3 kee o ST Liss mlag Y AL OB (Ul dlas olo) ALl sl 2 8
oo Jim FW e @551 (3 olhadd) r sie et L e el Balin) (Ss STy i)
Flemlal (ARl o) Jaad) ala ash G ) dlee corlom) LSy e ey Slhaddl ods
b Sllasll o 3o Jaio ) Of psctadd sty Loy Vgaas gLl 1Sy BISG (651 alas i

(r\.@l\ .3.\&?)

Ll Sllasad 5.6

¢ (L\.ujﬂ cc.z.\a;l\j ¢ dp},,a.:.“ oeed cjar';-\ P s e Zj}i.a Lgxs J,abw é\ Ayad CA‘J\J\ Jf
S elaY e bl s Slinked ane OY S5 L Lgdl e sie e 35S bt g ) el IS,

ESPRCH P RUNE:

up),\a_.j\ )J; .5.6.1
Ay Lo JS by SN e 5% (o5l 12 peln) Bhesd Jlis o (6-5) (3, ISl
JEY oo ape 55 gl jolg¥) Ay ogllly il amgd e oM dal) Gt ot g (i g
Ll s psiew ala OUg ol 13 ¢ aadd K8 Bale] Alem psi b L clls Ly diee G

(37 JS) Skl Laak) aleny o5y U Lo by ciled) s aa YIS adl (g Balel

ikl S g s b ST By e WY Sl Jaid) e Lidisg ccdgl) e 3 ekl L)

100



=
Kernel

Keyboard Disk

LI5] by @35 0 050 Josal 2 iy 1(6-3) (3, S
L Olis e gy e Jlly pmiead) UL Jo )1 (web server) Cul puz wib,
M e on ST Juay 6 (@Bl o ode w8y Slie cOpYl e g 2 jler S 3 S e
Jrong ame ooy fane S0 Lo (gl a2 i Ls (B b (3 Bmdo 0 ST 20 by L
b d

Ay csdlaall o ¥ga dead usly Lo Slla 05w cdly 3y (3 pdsell 108 Jrae Bl o) 13)
Al da aseds o Bl o3y eenl OB Bty 323> Bazen b JSTOT Lol 156 ((Jldl) &I S

¢ aiylall s famy adsll OSTIS) Y pdsieze Ja 328> Oguyy

cuy ?Tﬁ fles
3 A Ags
Clelalt 3y 50

> Al
PRELI

gl Sladea ()4s

-
ialis
34 RIE
Jlaa 1803

J15] b S0 s 25 g po s 1(7-5) 3 IS

101



bt ol 5.7
Sped Lo W s Lagly 51 e bkl 5y0ly cLidY aanby ol ol py Lol ol

,pThreads 9 Bl (el & Jaj,}-\ & JALz:J\ V.C».U

Pthreads slaszal 5.7.1
o) Bl 3 Lokl sl (3,31 s Pthreads w0 slasany Loy Jl os Lia
S 355 155 o Pthreads s a2 2k dlage 5o 250 3 aalisinn) up (32401 34 (S5

AU oda daulyr 0l a5y Lo 158 S o gd € 8 o Laliszal Liad
bs o) 5.7.1.1
AW olkal) e s2d gy pthread_create() dil plasunl id s clasy
[(thread identifier) L) Cuyw Je Vs 0 bt JoY1 Lall @

AT s Vigs L UL o 13) (bd) Sliw sas ) ST OS] o5 W) ball @

sl o) oliall oy
e bl AW OSG ) s oa W Lall @

Ll oSG L 13) el s ) A ) s ) (argument) i e Y1 Lall @

RUESINENER 1411 EAE-gUI AN/ (RPN NV
1, Lol o W1 545 S ) S
pthread_create(&th_ID, NULL, th_fun, &value);

il b s pussiegy « th_ID padl 3 Ll s Gy 0% Lo sles) agl 5 am 14

value By 05 I th fun @i b e Ly, oY)
.ol o pthread_create() dW) sleanat Llles bos N5 sLis] eyl 13]

T ) I elg] 13 Do) clgs] Olaa) wLail Lad Lo IS ms pthread_join() a1 S L

.main

aslall e b sl b IS0k G (b slash asi (1-5) b
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#include <stdio.h>
#include <stdlib.h>
#include <pthread.h>

void *p_message( void *ptr );

main(){
pthread_t thread1, thread?2;
char *m1 = "Thread 1";
char *m2 = "Thread 2";

int rl, r2;

[ il Jang (ST s diy las S ke i )
[* Js¥1 et sty ¥/
rl = pthread_create( &thread1, NULL, p_message, (void*) m1);
[ oW ey oLz Y/
r2 = pthread_create( &thread2, NULL, p_message, (void*) m2);
S R L LNV I S

pthread_join( thread1, NULL);

pthread_join( thread2, NULL);

printf("Thread 1 returns: %d\n",rl);

printf("Thread 2 returns: %d\n",r2);

exit(0);

[¥ Glee e o et IS s dis ) A ¥
void *print_message_function( void *ptr)
char *message;
message = (char *) ptr;

printf("%s \n", message);

1-5 ity

Thread 1
Thread 2
Thread 1 returns: 0

Thread 2 returns: 0
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bs41.5.7.1.2

Y o3lé] g sl L of e ST elle SO pthread_cancel() Bl pusans s (Y
SV Al sleial Lady 3SIUL dslee g L) O 1) S i) 15 sle pisiy

(memory leak) 5.6 M §jsme Jazuy 35141 o O azin. pthread_cancel()

bl bss 5.7.2
Blaly oLy S A8 Sy b Al Gstme o Ll ies 5y Gl O e e Ll ad
by

L) 5.7.2.1

Bl 1 3smslls (Thread) steudy Ldi as @1y, 0,5 B 3 Ldl slasy aib Lo

A0 Skl
class th extends Thread

S5t s Go ey ) th sl L 00 e (Thread Caal @1y, 0 U
L szt Thread Giall ox bl 6y okl dis ) » D ods rUN e W5 o th Gl

Sae (@il sda Jﬁ-b a.jv_fa.ﬁ Ao
public void run(){

System.out.print("Inside thread"):}

See (th L)) % JL{G‘:M; e
th t1 = new th()
e azs (Se ] ga b L o OV

t1.start( )
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Ll jom doly b Lo LY @ aded) OF S kel @ gl bl e t] b e
Aol Lo Laiad leadl 3 oo L) OV 03) (s sy Lo e sole (s ades G L )l

AN s e iy 45 sLis) 1S oy pho by sa (2-5) b .main o w\fﬁ\

class th extends Thread{//

public void run(){
System.out.print('Inside thread"): }

}

public static void main(String args| ]){
th t1 = new th( ); // ks Lz
tl.start( ); // ol Lazs

System.out.print('Inside main"); }

}
2-5 by
Lt e Jalad) 5.7.2.2

e o po Joladd (J1g3) B0 Ulr 35
Resume() Y0 6 50 abiass -Shy o) Cids Suspend()

Aglas) dey (_gﬁf 50 M Se%y 8342 Aue) 5} L ((;),J) adel Sleep()
suspend() YU aids dn w6 5 bl Lads Resume()

A0 5 alris u,(;,‘}lj G o T S 4(41:3) Ll 4] StOp()

el Jlglh alde 3.bed ((2-5) b Jas
Ll eV 5.8
L 8-5 el cdandl ol Lery Jamy V- Lol

e bdr J 3 th Ld) e (2-5 =L ¢ .new AU wlad) e ((NEW) L @

ZJ,A‘Y\ r\.).?'d,w\
th t1 = new th();

run() aipk)l ity dasdl 35100 d>lus sz start() ¥ :Runnable (liv) Jus e

.Runnable & t] L - of Jois s ((8-5 Jubl 3) t1 53y
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count = count + 1
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3

item = removeltemFromBufter()
;Y count ery ¢

count = count — 1

int count
procedure producer() {
while (true) {
item = produceltemy()

if (count == BUFFER _SIZE) {

sleep()
¥

putltemIntoBuffer(item)

count = count + 1

if (count == 1) {
wakeup(consumer)

}

}

procedure consumer() {
while (true) {
if (count == 0) {
sleep()
}

item = removeltemFromBufter()

count = count - 1
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if (count == BUFFER_SIZE - 1) {
wakeup(producer)

}

consumeltem(item)

}
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Semaphore fillCount=0
semaphore emptyCount = BUFFER_SIZE
procedure producer() {

while (true) {
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item = produceltemy()
down(emptyCount)
putltemIntoBuffer(item)
up(fillCount)

}
}

procedure consumer() {
while (true) {
down(fillCount)
item = removeltemFromBufter()
up(emptyCount)

consumeltem(item)

}
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while true{
wait(T)
choose smokers 1 and j nondeterministically

making the third smoker k
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signal(A[k])

L;h 1 u;-.XM SJ.Q.&j

while true {
wait(Ali])
make a cigarette
signal(T)

smoke the cigarette
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A=(3,1,1) : a=ldi 5140,

ik WS Peurr s 56l 25i.209 Pmax agllll 50l tsims sLai] LSk S

Dim Pmax(2, 2), Pcurr(2, 2), avl(2) As Integer

Pmax(0, 0) =3
Pmax(0, 1) =3
Pmax(0, 2) = 2
Pmax(1, 0) =1
Pmax(1, 1) =2
Pmax(1, 2) =3
Pmax(2, 0) =1
Pmax(2, 1) =1
Pmax(2, 2) =5
Pcurr(0, 0) = 1
Pcurr(0, 1) =2
Pcurr(0, 2) =2
Pcurr(1, 0) =1
Pcurr(1, 1) =0
Pcurr(1,2) =3
Pcurr(2, 0) =1
Pcurr(2, 1) =1
Pcurr(2, 2) =1

avl(0) =3
avl(1) =1
avl(2) =1
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For1=0To 2
Console. Write(Pmax(j, 1) - Pcurr(j, 1) & " ")
Next
ST o) (@VI) sl o il S a i
For1=0To?2
If (Pmax(j, 1) - Pcurr(j, 1)) <= avl(1)) Then
Console. Write(avl(i) - (Pmax(j, 1) - Pcurr(j, 1)))
Else
Console. Write('not enough")
' stop
End If
Next
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3. LRU
1
Enter number of pages in logical memory:
4
Enter number of frames in physical memory:
2
Enter reference string:
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: PAGE FAULT -- added at frame O
: PAGE FAULT -- added at frame 1
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et o Lapadd 093 i EJ6 b U1 UL L (INterception) (wwadl) [olzeNl @
AV O ) e o el Sk Y c(Interruption) axblill e
JdBslsly Wl Gl L e Lde coandl dm UL x i(modification) Lasdl e
ozl
(db e e Jgadl (b 53lel o) Bl SULI Loy 35ls] <(replay) S o

Sl ga I Gl O sleaVly I k) S e JLaY) iy c(fabrication) g @
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Interception Interruption

O >

Modification

Replay

Fabrication

[19] Gy gisn 11212 (s

Slad) Caias 128
18] ol o a8 I lemdl jam o1l ey bos L

G sl @ e Sk e Jsadl e Sud o (Passive Attack) Ll pondl o
e ollST Lo Jsad) e lasedl e

il all Sl alladl e Sl (Active Attack) Lidl apd) @

Trojan ) syl Olam pgp oo pomdl jaie wis : (Distributed Attack) gl pondl @
Sl (3o SUL 3 ek g e Sl Ous ey ol sae e (horse

.(hardware)

o5y O Pl o g ga sl sl orleall So: (Insider Attack) Jsii psndi @

(A sl dlojglnny g 4 Janll Js2 s g 4 o sl el o) 8IS

los 345wl 2l Ul U2 6 a3 Jswy : (Close-in Attack) il pymn @
Led L b e ¢ DY
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Sl il Al 4t IR mige 2sSe oLl a5k o (Phishing Attack) et poms
J5 5wl pisies 12 g W SSlaldly copV) e b o (Paypal) e
L odade ity Aot Lo famd iasit)l Slashes o) adlley o3,

Joo o UL s U (35 B 5L51 ob oLl a5s : (Spoof attack) sl pgmes
.ww%o&uzﬁ@g\oug\&ﬁM%M\&juM

ows) DBl p Wz 5 1S WS Il (Buffer overflow) cighi ol 3180 s

By SBL odd Ol s Clesal s 11 (535 1 Gxme O3
e oz (3 318 ans e Ml 1 (Exploit attack) (Saea) ppmd

o el BalS Wl izl gy S olis slsanl (Password attack) i ads” sl
e plisaal Wl g b e ol deaseddl sl Sleglas PN el RS 185 b plusnd
A-12 Joasr udl ST ST 835l jss )l

el Ao ALl psmd) gl a1 (Denial of Service — DOS) wadt Glaf pyms
$35 & alaanl a0 ¥ UL e oSG psldl G121 DD e (Web servers) coui) «lse
I POV YRR IREN R THIY

See 23 zy (Bandwidth) JLaVl s aeias ¥ Sey SULY e 65 oSG ool G181

O oo ST Cnlgd) o sl wils ol Ping) (6 Kae Ping (s oLd 3k 0

(e e O15 SUL o e JLa)b 3y sl G 392ge JLasY)

2—12 VSJ Jﬁ.; cw‘ oL;: uﬁw\j>- sls B @}ﬁ fj"é (L:JU\ .
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Attacke; \_\ .
Controller ﬁ

)

Zombies a

[20] aead Sl pgmen :2-12 5, s

Victim

(A-Z) 3241 S ~110 3> ol SldS rased) 5500eSly OLW a0 3l Lavwsze 1112 oo

[8] brute force sl

Average Human

Average Computer

Attempt (time to  Attempt (time to
No. of Alphabetic discovery at 1 discovery at 1 million
Characters Possible Combinations try/second) tries/second)
1 26 13 seconds 000013 seconds
2 267 = 676 & minutes 000338 seconds
3 267 = 17,576 2.5 hours 008788 seconds
8 26 = 208,827,064,576 6,640 years 58 hours
10 26™ = (1.4 X 10)™ 4.5 million years 4.5 years
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(access control matrix) Jseogly Sl 5342 12,9

JSU 2l Bl IS B jed ol plai (3 Bl SVUE ey 0l 238 p Jpwsll oSl as
.(Ub.ﬂ\ & ujlf

o

S r aegaz BT Lo (L) Lens bolad) 8o 5aenaSl ol il oV OB (z3sadl 104 Liby
Slllly Slheal) ) 2z 0585 O ] zed &) SULS o 2eget 2 ) (O S0 SSU 505)
(sl o) dazd) UL et o 0S5 I (S AL U a5) sl dsgey (551U Olniny
Lo I(5,0) ixeall 3 05y (R OAL U ) Gsibl o ieges g 3 s 350l (ks
bl 35l & sad) Jsodll g5 (FIghE H sus cor R U 1(5,0) 3 O 4103 SY S 5
LSS

(1) Jus

ey (File) aley (Asset 1, Asset2) s ta bl & oWl of g obs) Joudl 3
.(Device)

(Rolel, Role2) w& : 55t Lyl

Asset 2 580 e Role 1 sslall s mgodl Goadl Sin a3l me S0 2Ll obls 3 5ud 35add

-read, write, execute, own _» Asset 2 Js Role 2 3~ .execute .

Lagae Jolad) o gl Jso sl & mee 18 s (Device 4 File Je 342~ o1 Role 2

.J}«,ﬂ) o3
Asset 1 Asset 2 File | Device
Role 1 | read, write, execute, own | execute read | write
Role 2 | read read, write, execute, own

(2) Jees

iglby (F1, F2, F3) clile & o (0bls) sbal anyl Ll OF ad obsl Jeid) oo

.(printer)
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(D1, D2, D3, D4) oy i) Ly

s F3 Gl g FT Cally e 312 2 550t (3 el igi DT J31 (3 e ) olbea))
s amllall (3 aslbl) S 4 D2 olles

.F3 &\ij2ﬂ1y@oT@mﬁD3ow

F3 Gl FT Gl g e S0l 36180 wlSo 40 D4 Slles

. [9] J}«pj 8o
object
F F, Fs printer
domain

D, read read
D, print
D, read execute
D read read

4 write write

Trusted Computer System's Evaluation ) & S8l jeaSl sllss 0ol jolae o
D 5 C B A o 5peSadal 3 il Slicas 2l Jls 06 ¢ 2,31 ¢ 554 (Criteria
oy bl Bl Sty (Bl el il ddd pdsinnd oy Bl e Redsinnd) Sliold) ods

gl S e

oo | el g | Jeedes

ach 3:,—)3 CA.C“ .‘}Epgﬂ‘ Qw} 3:.#")\ M\ C)Wbﬁ f'\":“":’. L (S hamn L;&\ Type A 1

Tl 20 8L C2 g ol ailas [Sa . ) 2l ol 3 | Type B 2
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T B ) ey A IS s 385,0 (Semsitivity label)

atszns Lplladl 3 S8 U (the security label) cub wle e Lils B1 2-1
Jsodb (Sl olyf3 3EY 2kl

storage ) ol s Jee aladl 3)lse IS 1) dplid) OLDle ik B2 2-2
=1 3éwy (covert channels) a,. w15 eus ((Objects
.(auditing of events)

g (Grant) mdk Jyo b (Souill Gratsiins Slegez ol 218 elisl o B3 2-3
caxe gomnr ST o)l (TEVOKE) Comn of 50l

@l plsaul (user accountability) suscd) sl bl 5y | Type C 3
.es 49 .(audit capabilities) ssud)

e Blidly ol (Blogdes Bl Cpadsiinal) (S8 Gt Lailss e fozi Cl1 3-1
O] b g e of Aol (BUL O f5e)3 e s Y pedsnd)
Ol e ey L U o Ssy

 Clggnn ol @34 Gl e Jswodl KL aie 1Lo) C2 3-2

ods 25 3.1 jouuy MS-DOS .zl o 35 bl se 35T | Type D 4

Laza))

Slglal) (ol 3 Dldlaas 12,11

BiLas Authentication
S Authorization

Cham vulnerable

ias intrusion

o = s malicious
gt Threat
anball Interruption
A Interception
Gy Fabrication
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doglall JLu)) 35le] Replay
i guad| Confidentiality
LS Integrity
SV pus Non repudiation
sl Availability

Sk Cf Risk avoidance
g3 Deterrence

) b Passive Attack
Lol psmd) Active Attack
) pson Close-in Attack
dead) pgmen Phishing Attack
BT pgmn Spoof attack

Buffer overflow

PRy Exploit attack
aadd) i pgmen Denial of Service — DOS
bl pass Symmetric encryption

Bl adS” Loz

(Breach)

BREACH (Browser
Reconnaissance and
Exfiltration via Adaptive

Compression of Hypertext)
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colellb2ll (/) Jirele

Process ides
Thread L
Scheduling 2 gt
Deadlock Sy
Memory 3,514
Virtual memory i)Y [ ayallll 5 ST
Performance 1Y)
Efticiency 3L
Cluster =%
Multiprocessor UL sdaze ol
Multitasking Alel) s
Cache memory slad) 5,503
Main memory g J) 3,510
Registers Ml
Processor gLl
Resource 3,54
Page Fault iminall Las
Page
Sl Jidza)
Replacement
Swap el
Main memory et ) 3,51
Cache memory sl 3510

Device drivers
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(sl i) oS e ol 3 S 2() il
oo Sbbaall (3 Sl WS 3 plladl lsledanl pisins gl el jam 3 =l e

C cﬂ\JJ J;’-\J

Zcﬁ\l})j\ dods O\ glas-

(359l i) oS o C galy Judy 225y ST s Ls prog el sl 5 (30 13
i3 bl 3l @
(cﬂbjd\ 5% LUQ )JS'-) gedlt Jfﬂ\ g_,&{T ®
A @ ool il ST @
creatProcess.c Vb el Ll @
[P el ey @
o cc -o creatProcess creatProcess.c
:,Aiyb USRS s, il dx @bﬂ.ﬁ\ i e

o ./ creatProcess

D ez

#include <stdio.h>
#include <sys/types.h>
Hdefine MAX_COUNT 200
void ChildProcess(void); /* child process prototype */
void ParentProcess(void); /* parent process prototype */
void main(void) {

pid_t pid;

pid = fork();

it (pid == 0)

ChildProcess();
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else ParentProcess();

void ChildProcess(void) {
nt 1=5;
printf(" This line is from child, value = %d\n", 1);
printf(" ** Child process is done ***\n");

b

void ParentProcess(void) {
nt 1=9;
printf("This line is from parent, value = %d\n", 1);

printf("** Parent is done **\n");

C oAl o b gy Sl el o
(2) by

idas slisY (‘: E C++ GAU}’ ol (ﬁU@J\ oleledn) plds) wcﬁpﬁ L}Lﬂ\ GAUJJ\

oV aadally Y Bl G et clgie el ) B jLasl 4 fork() sleazats

#include <iostream>

#include <string>

/| Required by for routine
#include <sys/types.h>

#include <unistd . h>
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using namespace std;

int globalVariable = 2;

main()

{

string sldentifier;
int iStackVariable = 20;

pid_t pID = fork();
it (pID == 0) // child

{
/| Code only executed by child process

sldentifier = "Child Process: ";
globalVariable++;
1StackVariable++;

h
else if (pID < 0) // failed to fork

{

cerr << "Failed to fork" << end];
exit(1);
/| Throw exception

}

else /| parent

{

/| Code only executed by parent process

sIdentifier = "Parent Process:";

}

/| Code executed by both parent and child.
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cout << sldentifier;
cout << " Global variable: " << globalVariable;

cout << " Stack variable: " << iStackVariable << end],;

#include <sys/types.h>
#include <unistd. h>
#include <stdio.h>

int main() {

pid_t pid; /* ddest 43y ¥/

char *message;

nt n;

printf("fork program starting");
e Aekoall o3y 0389 Bur Bkos (F o) (w @) Y1 sletanl
pid = fork();

switch(pid) {

case -1: exit(1);

case 0: message = "this is the child process’; n = 3;

break;

default: message = "this is the parent process"; n = 6;

break;

h
forGn > 0; n-) {

puts(message);

sleep(1);
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exit(0);

&b o

I A e ke elid] Jorsadl) ol e oy Wl sm 1igs ¢« fOTK VL plad) eans Lotie

pid = fork();

Lt 058 Lo s IS5 0, S b o) 589) Banll iy ) iy U (PIA il e el 02

Pid dhoddl Gy 5, (o ((UNIQUE) 5 i )
A and) 05 il 3 las sl 08713)
) plal s s8] LSk L]

kill -9 [PID] $
gkl e QW A diie 1337 3 ahadd) 8Y Man claeld] 514 adasl) 3, PID Jig om

$ $kall -9 1337
e C ey o1 e adaal i 8] S L]

kill( 1337, SIGKILL );

(4) gt

e of exec o execlp WU alaadl dis & fOrk() Y0 ades slisl poi JWI el 3
AT e o dles ek pdsay WAt o) Lol exXit() Y0 akeadl o) Ko Ls™ i) Jlgs o

int mainy()
{
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pid_t pid;

[* tork another process */

pid = fork();

it (pid < 0) { /* error occurred */
tprintf(stderr, "Fork Failed");
exit(-1);

}

else if (pid == 0) { /* child process */
execlp("/bin/ls", "Is", NULL);

}

else { /* parent process */
[* parent will wait for the child to complete */
wait (NULL);
printf ("Child Complete");

exit(0);

(5) by



#include <stdioc.h>

volid funct ()
{
fork ():
printf ("Helloc 2 !‘\n");
return;

}

int main ()
{- '
int 1;
fork ():
for (1 = 0; 1 < 2; i++)
funct ()
printf ("Hellc 1 !'\n");
exit (0);

fk WSO Dl bl 2

Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hellao
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hellao
Hellao
Hello

Hello

[l T e T e T el S S T e O I e R R R B S o B S I i R T N

Jg funct() B g fork oV wUs .. 8 s Hello 1 40 12 ¢y Hello 2 510 04

Slshs mog W e .3 5n n il W3y 302 8 Sl ods (i fOT S e s

)
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printf in func() printf in main()
printf in func() — Hello 2 |_..| return |—-|Elel;-:- 1 l—-
“__Ise,lz 2 l——'f-:-r 1 |——|fr::‘: |_—| fork

[ vy |_-| z=tuza I_-Iaeu‘:‘ 1 |——
—--Ifsr ‘:'I—-—Ifhn::j |—-| fork I
[ |—>I~_e:\:;: |——|.1511: 1 |——
rells 2 I_.l for L] cuncs || flik’
aello 2 e zetuzn fefuello 1=
.EZI Eello 2 |——I:e:\:r: |__|.1511: L

—
—={r=ilc 2 l——lf‘:‘r 1 |——|f\:n:': I_..I fork

L]
—--If-:‘[ 0 l—-IEant I—-| fork I

Hello 2 |—.'| resurn |—.|3511: 1 l——
— Hello 2 |—--I:'e:\;rn |_.|:-1511: 1 |_..
or

[ l_.l-_-e—.urn |—-—|Ee;1: 1 |_>

(0) by

fork() sleazat childl e o) adee slash pst OV 2kl o C aa by T

o585 Low O Bl e s sV bkt child2 et o adee i Lajpy Y1 akesly
Bhoally (W heal) o el 4 saad) e ot childl aleally (3 saa mr et YAl
oo ST Lol alee e 550 2512 (3 Lentls els Slhaad) IS5 sud) e Gl 0 child2

e 2l ollead (s
int pid = fork();
if (pid==0){
pid=fork();
it (pid==0) {
printf(child 2 %d \n", 3*3);

exit()

printf("child2 %d\n", 4*4);

exit();
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Printf("parent %d\n", 5*5);

Wait(NULL); }

int pid=fork()
if (pid==0){
while(1)
printf(’child...");
b else
while(1)

printf("Parent ...");}
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1Y) 5 ST St Ll odn LWla of 3305

B ol g R 2oV ST S Y 858 el s OY SRV ST o i 3L ST
25 by i o)l bl o sn Wl oda Jn jogb BT pe a0l 5 ST OL dpd Al gles
ileg 2ol BV BSIN  53L5 e LU clnid 2,011 35T LSS Yy et

i XP edny 3 22V 8T Bl 15 556 S o BIW gt

Properties £ ¢ My Computer Js sl o 3l

o 2

Open
Explore
‘; Search...
L Manage
Mvpr;dait: PZ Scan For viruses
MMap Metwork Drive, ..
- Disconnect Metwark, Drive, ..
L
Recydle Create Shorkbeut
Delete
Rename
ﬂé Properties
A -

Performance ;3 Settings _le ¢ Advanced sl Je &
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System Properties

System Restore Automatic Updates
General Computer Mame Hardware ‘

v ances

*t'ou must be logged on az an Administrator to make most of these changes.
Ferformance

Wisual effects, processor scheduling, memory uzage, and virtual memary

2 Settings

Uszer Profiles

Desktop zettings related to your logon

Startup and Recovery

Sustem startup, system failure, and debugging information

[ Environment  ariables H Error Reporting ]

[ Ok H Cancel ]

Change ¢ Advanced sl sl 21 56U s

rformance Options

Visual EFFectsl Advanced Il [Data Execution Prevention

Processor scheduling

By default, the computer is set to use a greater share of
processar kime ko Fun your programs.

Adjust For best performance of:

@z () Background services

Mernory usage

By default, the computer is set to use a greater share of
memary ko Fun Yooy programs,

Adjust For best performance of

@ Programs O Syskem cache

Virtual mernory

A paging file is an area on the hard disk that Windows uses as
if it were RAM,

Total paging file size for all drives: 1512 MB

Tl | Loal B 511

Ok l [ Cancel
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Virtual Memory

Drive [Yolume Label] Paging File Size (MB)

Paging file size for selected drive

Drive: =
Space available: 444 MB
(&) Custam size:

Initial size: (MB): 1512
Maximum size (MB): | 3024

O System managed size
() Mo paaing file Set

Total paging file size for all drives
Minirum allowed: ZME
Recommended: 1518 MB
Currently allocated: 1512 MB

Virtual Memory

Drive [Yolume Label] Paging File Size (ME)

1600 - 3

Paging file size For selecked drive
Drrive: i

Space available: 4444 MB
(%) Custom size:
Initial size (ME): 1600

Magirnurn size (MB): 3024 \'
O Swstem managed size

) Mo paging File Set

Takal paging file size For all drives
Mirirmurm allowed: ZME
Recommended: 1518 ME
Currently allocated: 1512 MB

[o]4 l [ Cancel
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[21] (10 jpi5) 2zl 55101 (3 (Sl

e R M SN a i & Bl 3513 (M i) Akl s OF e Lale LS
(S Y s ) 3N CISTIBB i)l L Cale o sl Cale end (il ol o)l o il
oSNy Al e (65T B B ) 8515 I (Bl @ g U85e DL ppsd Wslie Slike oy pdsiey
TN UE WO - S RTURREN - WA KRR RYS!

aJu o\jla.ﬂ-\ qu dplyel Ejf\.lfrw éj\ L2l Upjﬂ\ o i=Ludl odn wilslae! juad

settings sl (Sl o

ENCERCHY

« Settings

§0%  SEARCH RESULTS performance

\@ Power Options

@ Adjust the appearance and performance of Windows

w Fix problems with your computer

@ Perform recommended maintenance tasks automatically
9’ Review your computer's status and resolve issues

w View recommended actions to keep Windows running

smoothly

@ View system resource usage in Task Manager

D) ¢ el 0K 3 performance s

Adjust the appearance and performance of Windows
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ENCERCHY

Performance Options et

Wisual Effects Data Execution Prevention

Select the settings that you want to use for the appearance and
perfermance of Windows on this computer.

(®Let Windows choose what's best for my computer,

() Adjust for best appearance
() Adjust for best performance
() Custom:

Animate controls and elements inside windows
Animate windows when minirnising and maximising
Animations in the taskbar

Enable Peek

:change L &\ ¢ Advanced: us

Performance Options
Visual Effects  Advanced  Data Execution Prevention

Processor scheduling

Choose how to allocate processor rescurces,

Adjust for best perfformance of:

qr I::)Eiaclt:gmunl::l SEMVICES

Virtual memory

A paging file is an area on the hard disk that Windows uses as if it
were RAM.

Total paging file size for all drives: 1051 MB
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Yirtual Memory

Egutomatically manage paging file size for all drives:
Paging file size for each drive

Dirive [Walurme Label]

Paging File Size (MEB)

D: [New Velume]

Mone

Selected drive: C
Space available: 428 MB

Custom size:
Initial size (ME):
Magirmurm size (MBY:

Systern managed size

No paging file Set

Total paging file size for all drives
Minirnum allowed: 16 MB
Recommended: 1651 MB
Currently allocated: 1051 MB

[ ok || Cancel |

AW AL el

AW S b ¢ ST W) a L ks o)l 13

Virtual Memory

X
omatically manage paging file size for all drives
Paging file size for each drive
Drive [Volume Label] Paging File Size (MB)
(. __ ___ _________ Systemmanaged |
D: [New Volume] None
Selected drive: G
pace available: 9428 MB

Intial sze (MB):

[ =
Magimum size (MB): || R

O System managed size
O No paging file Set

Total paging file size for all drives

el Lrss el ¢ (pagetile) amiall Gle o 2ad Jefy ool T4 43 2



Ll pllseinl é&l/ Yool 51512 () il

sy [22] w35 & el Dunne aso g Flll 3512 maly an 3 gl s 2

Lgslszal s 136 0y () stz

Jood Lzl dp b Ss s 39 a2y Netbeans e sl ods 2,4
[22] 3 b Bl e (Bpal) Sasdl) Laslys]

L;Q ol o S cﬁbj) ng_:i

main.java, scheduler java, process.java, Queue.java

H(MAIN) et ) o)

package cpu_scheduling_algorithms;
public class Main {
public static void main(String[] args){

Scheduler scheduler = new Scheduler;()
scheduler.add(new Process;(()
scheduler.add(new Process;(()
scheduler.add(new Process;(()
scheduler.add(new Process;(()
scheduler.add(new Process;(()
scheduler.add(new Process;(()
scheduler.add(new Process;(()
scheduler.add(new Process;(()
scheduler.add(new Process;(()
scheduler.add(new Process;(()
scheduler.run;()

}
}
Main java
:(process) wlles)
/**
* @author Mark Dunne
*/

package cpu_scheduling_algorithms;
import java.util. Random;

public class Process {
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private Queue queue;

private Random random;

private long cpuTimeNeeded;
private long blockingTimeNeeded;
private boolean stateChanged;

public Process() {
random = new Random();
cpuTimeNeeded = random.nextInt(10000);
System.out.printin(cpuTimeNeeded);

}

/**

* Set the queue that the Process is current in

*

* @param queue The queue that it is in

*/

public void setParentQueue(Queue queue) {
this.queue = queue;

}

/**
* Determine if the Process is finished execution
*
* @return True if it is finished execution
*/
public boolean isFinished() {
return cpuTimeNeeded == 0;

}

/**
* Do some computation
*
* @param time The amount of time given for the computation
*/
public void doCPUWork(long time) {
stateChanged = false;
if (blockingTimeNeeded == 0) {
cpuTimeNeeded -= time;
cpuTimeNeeded = cpuTimeNeeded > 0 ? cpuTimeNeeded : 0;

if (lisFinished()) {

/125% chance to enter blocked state

if (Math.random() < 0.25) {
System.out.printin("Process Blocked!");
blockingTimeNeeded = random.nextInt(1000);
/Iprocess entered blocked state
queue.event(this, Scheduler.Interrupt. PROCESS_BLOCKED);
stateChanged = true;
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}

/**

* Simulate working through a blocked process

*

* @param time The amount of time given to work through the block
*/
public void doBlockedWork(long time) {
stateChanged = false;
blockingTimeNeeded -= time;
blockingTimeNeeded = blockingTimeNeeded > 0 ? blockingTimeNeeded : 0;
/lprocess entered running state
if (blockingTimeNeeded ==0) {
queue.event(this, Scheduler.Interrupt. PROCESS_READY);
stateChanged = true;
}
}

/**

* Determines if the Process has changed queues recently
*
* @return True if it has changed queues recently
*/
public boolean isStateChanged() {
return stateChanged,;

}

@Override
public String toString() {
return "[Proc " + hashCode() + "time: " + cpuTimeNeeded + ":" + blockingTimeNeeded +
T
}
}

Process.java

(scheduler) J,us

package cpu_scheduling_algorithms;

/**

* @author Mark Dunne
*/

public class Scheduler {

public static final int PRIORITY_LEVELS = 3;
private final Queue blockedQueue;
private final Queue[] runningQueues;
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private long clock;

/**

* The types of interrupt that can happen

*

/

public static enum Interrupt {
PROCESS_BLOCKED,
PROCESS_READY,
LOWER_PRIORITY

}

public Scheduler() {
/lcreate new blocked queue
blockedQueue = new Queue(this, 50, 0, Queue.QueueType.BLOCKED_QUEUE);

/lcreate the cpu queues
runningQueues = new Queue[PRIORITY_LEVELS];
for (inti=0;i <PRIORITY_LEVELS; i++) {
runningQueues[i] = new Queue(this, 10 + i * 20, i, Queue.QueueType.CPU_QUEUE);
}

clock = System.currentTimeMuillis();

}

/**

* The main loop of the scheduler

* Each process is worked on for a time based on

* the time between loops to be more realistic

*/

public void run() {

while (true) {

long time = System.currentTimeMillis();
long workTime = time - clock;
clock = time;

/lwork through blocked and cpu processes in parallel

//pass some time on the blocked processes
if (IblockedQueue.isEmpty()) {
blockedQueue.doBlockedWork(workTime);

¥

//do cpu work
for (inti=0; i <PRIORITY_LEVELS; i++) {
Queue queue = runningQueuesJi];
if (lqueue.isEmpty()) {
gueue.doCPUWork(workTime);
break;
}
}

/1if no processes left, simulate idle mode
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if (allEmpty()) {
System.out.printin("'1dle mode™);

break;

}else {
System.out.printin(this);

}

//slow the program down for output to be more readable
try {

Thread.sleep(500);
} catch (InterruptedException e) {

e.printStackTrace();

¥
}
}

/**
* Determine if any processes left
* @return returns true if there isn't anything left to do
*/
public boolean allEmpty() {
for (Queue queue : runningQueues) {
if ("queue.isEmpty()) {
return false;
}
}

return blockedQueue.isEmpty();
}

/**

* Add new process to be scheduled

*

* @param process The process to be added

*/

public void add(Process process) {
runningQueues[0].add(process);

}

/*-k
* Notify the scheduler of an Interrupt that needs its attention
* Used to move processes between different queses and priority levels
*
* @param queue  The source queue
* @param process The source process
* @param interrupt The interrupt type that happened
*/
public void event(Queue queue, Process process, Interrupt interrupt) {
switch (interrupt) {
case PROCESS_BLOCKED:
blockedQueue.add(process);
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break;
case PROCESS_READY:
add(process);
break;
case LOWER_PRIORITY:
if (queue.getType() == Queue.QueueType.CPU_QUEUE) {
/Imove process to back of next lowest priority queue
/lif it is already in the lowest, just add it to the back

1);
runningQueues|[prioritylLevel].add(process);
}else {
/ljust add process to back of blocking queue
blockedQueue.add(process);
}
break;
}
}

@Override
public String toString() {
String result = "[BlockedQueue Size:" + blockedQueue.size() + "]";
for (Queue runningQueue : runningQueues) {
result += "[CPUQueue Size: " + runningQueue.size() + "]";

}

return result;

}
3

int priorityLevel = Math.min(PRIORITY_LEVELS - 1, queue.getPriorityLevel() +

Scheduler java

(Queue) izl

/**

* @author Mark Dunne

*/

package cpu_scheduling_algorithms;
import java.util.LinkedList;

public class Queue extends LinkedList<Process> {

private long quantum;

private long quantumClock;
private Scheduler scheduler;
private int priorityLevel,
private QueueType queueType;

/**

* The types of queue that can exist
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*/

public static enum QueueType {
CPU_QUEUE,
BLOCKED_QUEUE

}

/**
* Creates a new Queue object
*
* @param scheduler  The Scheduler instance the queue is tied to
* @param quantum  The quantum time of the queue
* @param priorityLevel The priority of the queue
* @param queueType  The type of the queue
*/
public Queue(Scheduler scheduler, long quantum, int priorityLevel, QueueType queueType) {
this.priorityLevel = priorityLevel,
this.scheduler = scheduler;
this.quantum = quantum;
this.quantumClock = 0;
this.queueType = queueType;
}

/**
* Manage changing between time slices
*
* @param currentProcess The process that is currently being worked on
* @param time The amount of time that has passed
*/
public void manageTimeSlice(Process currentProcess, long time) {
if (currentProcess.isStateChanged()) {
quantumClock = 0;
return;

}

quantumClock += time;
if (quantumClock > quantum) {
quantumClock = 0;
Process process = remove();
if (Iprocess.isFinished()) {
//move down to next queue if we can
scheduler.event(this, process, Scheduler.Interrupt. LOWER_PRIORITY);
}else {
System.out.printIn("Process complete!");
}
¥
¥

/**

* Simulate doing some computation work on the process
*

* @param time The amount of time for computation given to the process
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*/

public void doCPUWork(long time) {
Process process = element();
process.doCPUWork(time);
manageTimeSlice(process, time);

}

/**
* Simulate working through a blocked process
*
* @param time The amount of time given for working through the block
*/
public void doBlockedWork(long time) {
Process process = element();
process.doBlockedWork(time);
manageTimeSlice(process, time);

}

/**
* Determine if the queue is empty
* @return True if the queue is empty
*/
public boolean isEmpty() {
return size() == 0;

}

/**
* Notify the queue of any interrupts that happen on the process
*
* @param source  The source process
* @param interrupt The interrupt type
*/
public void event(Process source, Scheduler.Interrupt interrupt) {
remove(source);
switch (interrupt) {
case PROCESS_BLOCKED:
Ilprocess entered blocked state
scheduler.event(this, source, Scheduler.Interrupt. PROCESS_BLOCKED);
break;
case PROCESS_READY:
scheduler.event(this, source, Scheduler.Interrupt. PROCESS_READY);
break;

¥
¥

/**

* Add a process to the queue and set its parent queue to this one
*

* @param process The queue to add

* @return True as usual with collections

*/
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@Override

}

/**

*

*/

}

/**

*

*/

¥
b

public boolean add(Process process) {
process.setParentQueue(this);
return super.add(process);

* Get the priority level of the queue
* @return The priority level

public int getPriorityLevel() {
return priorityLevel;

* Get the type of the queue

* @return The type of the queue

public QueueType getType() {
return queueType;

Queue java
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Imports System

Imports System.Diagnostics

Module Modulel

Sub Main()
Dim thisProcess As Process
thisProcess = Process. GetCurrentProcess
Dim pname As String = thisProcess.ProcessName
Dim started As DateTime = thisProcess.StartTime
Dim pID As Integer = thisProcess.Id
Dim mem As Integer = thisProcess. VirtualMemorySize64
Dim phymem As Integer = thisProcess. WorkingSet64
Dim primem As Integer = thisProcess.PrivateMemorySize64
Dim priority As Integer = thisProcess.BasePriority
Dim priClass As ProcessPriorityClass =

thisProcess. PriorityClass
Dim cpuTime As TimeSpan =

thisProcess. TotalProcessorTime
Console. WriteLine("Process : {0}, ID: {1}", pname,pID)
Console. WriteLine(" started: {O}", started. ToString)
Console. WriteLine(" CPU time: {0}", cpuTime.ToString)
Console. WriteLine(" priority class: {0}, priorty:

{1}", priClass, priority)
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Console. WriteLine(" virtual memory: {0}", mem)
Console. WriteLine(" private memory: {0}", primem)
Console. WriteLine(" physical memory: {0}", phymem)
Console. WriteLine(" try to change priority ..")
thisProcess. PriorityClass = ProcessPriorityClass. High
priClass = thisProcess.PriorityClass
Console. WriteLine(" new priority class: {0}",
priClass)
Console.Read()
End Sub
End Module
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Dim allProc() as Process
allProc = Process. GetProcesses()
o LS ales S laglas o a) LS pisin @
Foreach thisProc as Process in allProc
baall Dlaslas 2]

Next
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http://crunchity.com/java-producer-consumer-example-handle-concurrent-read-write/

package producer_consumer;

import java.util.Vector;
import java.util.lterator;

/**

* @author Crunchify
*/

public class CrunchifyProducerConsumer {

private static Vector<Object> data = new Vector<Object>();

public static void main(String[] args) {
new Producer().start();
new Consumer().start();

}

public static class Consumer extends Thread {
Consumer() {
super("Consumer");

}

@Override
public void run() {
for (;;) {
try {
Thread.sleep(1);
} catch (Exception e) {
e.printStackTrace();
}
@SuppressWarnings("'rawtypes™)
Iterator it = data.iterator();
while (it.hasNext())
it.next();
}

¥
¥

public static class Producer extends Thread {
Producer() {
super(*'Producer");

¥

@Override
public void run() {
for (;}) {
try {
Thread.sleep(1);
} catch (Exception e) {
e.printStackTrace();

}
data.add(new Object());
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}
¥
¥

}

if (data.size() > 1000)
data.remove(data.size() - 1);
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