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1. f1'l~'1'l5'l'1~'dfl'j'j3 ..H01'f)~~'db\?l'f){"V::~'f)~~'l'j'f)~~'mJ~b~~'f)~bb3.hht.l3 b~~'f)~~'f) Ninedots(N),

Fivedots(F) bb~::Zero(Z) \?l'l~~'l(P)u t(Plt.lfl'l'j~'l".i'f)~~'f)~~"V~~'l'j'f)~~'f)~~ l'Wb'd~'l 1 'W'l'A'fl'l"ll'f)~'V1fl
'lJ 'lJ q

1''W~'lVl-rUfl'l'j~'l'j'f)~~'f)~~brl'f)b~t.I'WbD'W Transition Matrix ~rh(p)~d
'lJ
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"V'lfl~'f)~~~n'lVl'W(Pll~~'f)U~'l~'l~~'f)lud
'lJ

1.1) "V~b~t.I'WState transition diagram "lI'f)~fl'l'j~'l'j'f)~~'f)~~ brl'f)n'lVl'W(Pll~~'l(P)Ufl'l'j~'l'j'f)~~'f)~~
'lJ 'lJ

bD'W(P)~dNinedots, Fivedots bb~~Zero (1.5 f1:bb'j,I.'I.I,)



1.2) ~.:JVllfll111tiT'iJ::dh\'"lJEh'lmd~TH1.:J,rmJ~"lJe:hnfl~€l.:m:l.hhtlJ.:J~111Lfl~Ehnrlmhu1tl3 lU 1~t1
'lJ

nlV1u~lifll111til~::djUL~1I~W~~::~ld€l.:JLfl~€l.:JLb:lhhtlNinedots, Fivedots bL~::Zero ~fil

L'Yhnu0.3, 0.5 bb~::0.2 ~ll1,hiu (3 fl::LLUU)



2. nl'jr.11~'f)\l b~~'f)·lhm~'f)(?J't:fa-l'j'jtl'l-J:;"lJ'f)\l'j:;'U'Ubb't:f(?J\ll~IP1\l'jiJt(?Jm~~'f)\l ~'f)a-l~'J b(?l'f)~A Y]l'Vlih~~\l
•• ••

bb~~bn(?lf)~t'f) LVIb'jlb(?l'f)~'YJnl100 a:1~~fj'l-J1ViLVlfl'Ub'jlb(?l'f)~L'l-J"lJrn:;~t'Vl'ji(V'4Y1~\lbb~~bn(?lb~i:J\lLVI

b'jlb(?l'f)~(?JmQ~i:J 30 bb~~bn(?l(9\'f)fj'l-J1Viihnl'Vl'l-J(?JLVlbbl~~bn(?l~~\lLVlb'jlb(?l'f)~a:tdistribution bb'U'U

Poisson

~1'Vl{'Ub'jl b(?l'f)~61t\lY]l'Vlih~{'Ubb~ ~ bn (?If)~t'f) bb~:;bb~ ~ bn (?Ib~i:J\lb~'f)~\lL Vln'Ub~~'f)\l~'f)a-l~'Jb(?l'f)~

iJ~li:J'Vll\l~l'l-J'Vll\l't:fli:J~\l~\la:t ~'Jlm ~'J 2 ba-lnn:;U(?I(9\'f)fj'l-J1Vii11nl'Vl'l-J(?JLVI~'Jla-li:Jl'J bb~~ bn(?l~

"lJ'l-Jl(?J400 l'UlPl bb~:;~ distribution bb'U'Uexponential ~ln~'f)a-l~~nl'Vl'l-J(?J LVI(?I'f)'U~ltlla-l(?)'f)liJd••

~ln~'f)a-l~~nl'Vl'l-J(?JLVI(?I'f)'U~ltlla-l(9\'f)liJd
••

2.1) ~'f)a-l~'Jb(?l'f)~A ~\lbb~~bn(?lf)~t'f) LVlb'jlb(?l'f)~~'Ji:J'fl(?l'jlbQ~mvhl'j



2. 5) 1"l'd1~tJ'1'"l::dJ'W~L'Ylb\?l'il4{ubb-wl"lbn\?l1~'ilth-:)-wmJ'Cf'il-:)bb-wl"lbn\?ll'W"ll''d-:)b'd~1 1 'W1Vi

(2 l"l::bb'W'kl)

2.8) tl1n1Vl'W(?llVlb "j1b\?l'il4{Ubb-Wl"lbn\?l~'dtJri1bQ~tJ 40 bb-Wl"lbn\?lI?l'il~'kl1Vil'kl"ll''d-:)b'd~1[0, 10] ~'kl1Yi

I iJ":' G,) I "" dd {1g".., <I <I <I <I G,),
"NVl11"l'd1~'kl1iOl::b 'Wb'kl"6'd-:)b'd~1 [0, 1] 'd'kl1'V1~b"j1b\?l'il"jb(?l"jUbb'V'll"lbfl\?l20 bb'V'll"lbfl\?lbb~::b'kl"6'd-:)

b'd~1 [0,3] ~'kl1Yib"j1b\?l'ilfL~{Ubb-Wl"lbn\?l 30 bb-Wl"lbn\?l (4 I"l::bb'kl'kl)
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I/O
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p = 0.6

CPU Model : M/M/1/4 bbrc:l:;Pb = 1/4

I/O Model : M/M/1

fOl'lfl-li'f)~rc:l~firl'Vl'w(9n-n tVi fOl'lV'l'l'W'Jill'Vl'lrl'l A1 bbrc:l:;A2
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4. ~'fl'lfl1'jr.J1~'fh'lfl1'j'Vh'l1'W"lJ'fl'l'j:;tJtJ'Vl~'l ~'la:l buffer b'VhntJ 4 bb~:;'j:;tJtJ'Cn3-l1'jtllVltJ~fl1'j~'JtI

'fl(9l'j1bti'W 12 l"I'lvl(9l~'fl(PlT(Pltl'fl(9l'j1fl1'jbih-rtJtJ~fl1'j"lJ'fl'l'j:;tJtJtOJ:;b~3-l~'W~'JtI'fl(9l'j118 bb~:;b~'fl

~-rtJtJ~fl1'j l'W'j:;tJtJb~3-li'W 'fl(9l'j1fl1'jb~1-rtJtJ~fl1'jtOJ:;~(Pl~'lbti'W 12, 6 bb~:; 4 tOJ'Wfl'j:;vY'la:lrl11"1'lvl
"
bti'W2 (9l13-l~1~tJbb~:;tOJ1fli!'fln1'Vl'W(PlvltVl3-l1(9l'fltJ~1tl13-l~'fllud





5. ~tJ~ 3 d]'W block diagram "lJ'il'l~~'IJ'lJbrl~'il~'ltJ~:;'IJ'IJ'Vj'd'l l(?ltJrl'ila-l'W'db\?l'il{ N1 L-6b'd'tl'lL'Wfl'l~-C{'1

ba-l'tl~b'Yhn'IJ 72 1J'W'lYi~'l'Vl{'IJbrl~'il'lrl'ila-l'W'db\?l'il{N2 tlfl~(?l~'1b-rl'illVl-C{'1ba-l'tl~~~ steaming media
'lJ

mail bb'W'IJ(QttQch)ltJn'IJba-l'tl~~'dtJ'fl\?l~'l 25 ba-l'tl~~'il-E''dla-l'l b~'lb\?l'il{ R1 vl'l'Vlih~~'d'IJ~'da-lba-l'tl~r.nmr'W

~'1-C{'1~'ilLViWjwES1 N'l'W'V1'l'l'6'f'ltJ-C{'1~'1~rl'd'la-lb~'d6 ba-lflfl~U\?l~'il'W'lYi-C{'d'W'6'f1Jw&S1 ~:;vl'l'Vlib~L'W

r.J'lbb'Wfl.y]'ilrl'd'la-lltJ~'1tJ'tl'ltJ'V1'l'l l(?ltJ.y]'ilrl'd'la-ltlfl-C{'11tJLVln'IJ Email-server~(?lbD.W60%-C{.d.W~b.Vl~.il
'lJ

-C{'1LVin'IJ Print Server ~'1~brl~'il'l'Wa-lvi'6'f'il'lbrl~'il'lrl'iltJ LVI'IJ~fl'l~~'dtJ'fl\?l~'l~bVhn'WbD'W 30 .y]'ilrl'd'la-l

~'il-E''dla-l'l

Email server~.1lVl.IJ~fl.l~~.dtJ.fl\?l~.l80.y].ilrl.d.la-l~.il-E..dla-l.l~~vl.l.Vlib-c{.1.y].ilrl.d.la-lltJtJ.tl.ltJ.V1.l.lrl.il.W

-c{'1.y]'ilrl'd'la-l ~ :;\?l~'d~'6'f'il'IJ.y]'ilrl'd'la-l~.y]'ila-l'tlrl~'IJi1'd'W'Vl~'illa.l i1'l~ .y]'ila-l'tlrl~'IJi1'd'Wfh:;-c{'1ba-l'tl'tl"LVin'IJ
'lJ 'lJ

brl~'il'lrl'ila-l'W'db\?l'il{ N2 ~'dtJrl'd'la-lt,h~:;dJ'W o.75 bb~i1'l~.y]'ila-l'tlla.lrl~'IJi1'd'Wn~:;~'il'l~'il'l"lJ'ill~~~'lfl
'lJ

Steaming media server ~'1'6'f'la-l'l~tlLVi'IJ~fl'l~~'dtJrl'd'la-lb~'d 25 1~~~'il-E''d la-l'l ~'lfl,r'W~'1-C{'1ba-l'tl~

LVin'IJ Email server~flrl.f.lb-rl.il-c{.11tJ~.1tJ.tl.ltJ.V1.l.l~.illtJ

i1'ltl'l'Vl'W(?lLVIba-l'tl~'Vlri'l.y]'ilrl'd'la-l~ rl'd'la-ltJ'l'd b'Yhn'IJ 125 1'IJ~ ~'lfl.y]'il~'tl~tl'l'Vl'W(?la-l'llVl\?l'il'IJ~'lma-l

~'illtJd

Steaming
Media Server

5.1) ~'lfl~~'IJ'IJ brl~'il~'ltJ~tJ 5.1 ~'1'IJ'ilflla-lb(?l'tlfl'l~r.J'l'tl'il'l"lJ'il'l~~'IJ'lJti'iltJ~'illtJd (2 rl~bb'W'W)

Router R1 : ._. _ .



5.2) Email Serverbb~:::PrintServerl~-ru~lmol."J1~~h~.fJ{9l.i1bvl.llV1~

~'f)'U . . . .. . .

5.3) b'"J~'f)"'"J!l3-1~'"Jb{9l!l{N21~-rU~'f)'"J'"J'l~~'"J~'fJ{9l'i'lbvl'll~

~'f)'U .. .. . . .. .. .

5.4) 'NVI'l '"J'"J13-1t-h"'1:::bth.I'Vi1a.1~~'f)'"JI)'l~L'W'i:::UUb'"J~!l"lh~

~'f)'U



5.5) 'flmfl'Vl~'l'U~'ll 'Wfl'l?'Ct~~'flrl'J'l3-lVlri~~'flrVJ'l:J..J~~~'fl~lift 'J'Cl'l'W'l'Wt'Yilt~tJ'Cl'ltl'Vl'l~~~~~l~{tJ

~'flrl'J'l3-l (6 rl~tt'W'W)
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Exponential Distribution

P(x) = Ile-AX

F(x) = 1- e-AX

M/M/1

Po = 1- P
N=-L

1-p
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n - I_pK+1 P
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I-pP =-o l+p
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