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·Vl'il~Vi 1 ~ 4 -2!'il 'j'UI 23 F1~LL~~

1. "i\lL~U1-Astate transition diagram ~1V1-rUtransition probability matrix \Jh:iTud
1/2 0 1/8 1/4 1/8 0 0
0 0 1 0 0 0 0
0 0 0 1 0 0 0

p - 0 1 0 0 0 0 0
0 0 0 0 1/2 0 1/2
0 0 0 0 1/2 1/2 0
0 0 0 0 0 1/2 1/2

Vl'ilU



2. fYl~LnULog File "lI!l'lU~i'VILL'Vkn..'1ri'l~fll~LnU~!l3J~Log Traffic (T), Log Identity (I) LL~:;Log

Event (E) 1Jl13-l~h~uL~~fll~Lnu Log tGl:;'Vhfll~Lnu'Vlfll24 -E''dL3-l'l~'l~ State Transition

Diagram LL'tl'~'l~'l~tJ

2.1) tGl'l'Vlltransition probability "lI!l'lfll~~l~!l'l~!l3J~LdmhJ..lltJ4 .r'J..l

~'il\J _



2.2) "l'l'VI'lstationary probability

(~'lLL~~'\.l'lLVitff'lLfl~ri'ltransition probability ~~'lw;)rnL~"l'lfl~'fl 2.1)

3. fi'l'VI~~lViLL~,",Ln~\!fl'tf'lLViflUwireless access gateway ~'1tl'fl~'j'l 125 bb~,",bn~IJl'fl1j~'lVibb'tl::

bb~ '"'bn~"l~\!mnu L~L~Ul"Jbl"J'fl{0z)'fl'lbfl~L'1~h'fl"l~fl'j:;y('l'i{'l~'l'jf;l\!fl'tf'l'fl'flflLUtJ'lU'tl'ltlV1'l'ltl'l bfl~

L'1tl1~L'1'tl'lL~fl'l'j'tf'lLL~,",Ln~2 ~'tl~1j~'lViL~mQ~tlbL'tl:;'i{'l~'l'jf;l'j'fl'lfuLL~,",Ln~L~13 LL~,",Ln~

('j'1~bb~~bn~~fhi'l'tf'l) bL'tl~tl'lUl"JLl"J'fl{L~mL~'"'Ln~~'tf'l~'lLVibfl~L'1tJ"l:;\!flvi'lLU"l'l btitl~ Kendall
• 0 Go' .J' II :::, A

Notation 'i{'l'VI'jU'j~UU~Yl'j'fl~V1'l'fltiU'lm'VI~t:-J'tl (1 ,",:;LL~~)
q



4. Lrl~'f)·lh~~V1'l1J'VImim..h:;fl'f)U~'J~ 2 LLUU~'f) LLUU~'Ct'lULb~:;LbUU~'Ct'l~ t'Wfl'l'j t-lf~'l'W~'WL(9f'f)1\il(9f

.yjmoi~~'Ct~IOl'lfl~~'Ct'f)~Lrl~'fl"lh~IOl:;~fl'Ct~1tJtT~~~'f)fl~ (Proxy) fi'f)'W~IOl:;~fl'Ct~'f)'f)flltJtT~Lrl~'f)~tJ~'l~'VI'l~

'Ct~~~~'l Lrl~'f)~rl'f)~~'JL(9f'f)4A LL~:;Lrl~'f)~rl'f)~~'JL(9f'f)4B L~'f)~\Pl'f)flULrl~'fl"lhULLUU~'Ct'lULL~:;LbUU~

'Ct'l~(9f'l~~'l~U LL~:;~'f)~fl'l'j~~\Pl'f)'Ct~.yj'f)~~ltJtT~Lrl~'f)~Web Server t~ULrl~'f)~rl'f)~~'JL(9f'f)4A ~~
'II

.yj'f)~~ltJtT~~~'f)fl~ (Proxy) t~ULQ~~ 1800 LL~rlLfi(9f\Pl'f)'W'lVit'W"lIru:;~rl'f)~~'JL(9f'f)4B 'Ct~.yj'f)~~ltJtT~~~
'II 'II

'f)fl~ (Proxy) YJfll 50 ~~~1J'W'lViihn'lVl'W~tVl.yj'f)3qj~~~~ltJtT~~~'f)fl~(Proxy) ~ distribution LbUU

Poisson LL~:;n'lVl'W~LVlrl'J'l~L~'J"lI'f)~'Ct'l~'Ct~'j:;V1~'l~~~'f)fl~ (Proxy) flU Web Server L'Yl'lnU 180
AI.d !II I ~r;fd 10./ ,?tJ' do

L~flfl:;U(9f(9f'f)'W'l'VILL~:;"lI'W'l~rl'J'l~ ~'l'J"lI'f)~"lI'f)3qj~LL(9f~:;Lb~rl bfl(9f~"lI'W'l~L'VI'lflU 300 bU(9f bb~:;~

distribution LbUUexponential

~tJ~ 4.1

lOl'lfl.yj'f)~~~n'lVl'W~tVl(9f'f)U~'l~'l~\Pl'f)ltJd
'II

4.1) ~~'f)fl~l~fULb~rlbfi(9fLt1'Wdistribution LbUUt~~'J~'fJ(9f'j'lb'Yhl'j

4.2) Interarrival time "lI'f)~Lrl~'f)~rl'f)~~'Jb(9f'f)4A ~ri'lb'Yl'll'j



4.4) '"l'"J'l3-l-W'lIOl~Lth..l~y.j~'fJfl~-rtJLL~'"lL~(Jl~'fJ~~ 1~13-l~'fJUfl~'l'tf'fJ'lLL~'"lL~(Jll'W"li'"J'lL'"J~'l 1 'W'lVi

(2 '"l~LL'W'W)

4.5) y.j~'fJfl~~'lLL~'"lL~(Jl~'fJ~~lVl Web Server ~'"JU'fJ(Jl'i'lL~~UL'Yh1'i

lJl'fl'U .



"" dr;)'j..!'lVl

'"l~Vl'l~r;)'l3-l'\.hOJ:;L,]'j..! l'j..!·lh~Lr;)~'l [O,1J 1j'j..!'lYi~'V'l~'Elfl~1~-rULb~rlLn(Jl-n'El3J~ 20 Lb~r1Ln(Jl Lb~:;

Ii,) , "" d.t ~,,?,,<v .t.t .t.t
L'j..!"l5r;)~Lr;)~'l[O,3J r;)'j..!'lVl'V'l'j'Elfl·6b(;l'jULb'V'l~bfl(Jl 30 bb'V'l~bfl(Jl (4 ~:;bb'j..!'j..!)



d 5(15) 6(15) 7(11) "j'J3,1 (41)lJI'il 'klVl 2

fl~ LL'kl 'kl

5. fl'l r1~"6'l~rf'1fl~~a.l r1!Ja.l~'1blJl!J{~lfl'lfl'l~t1-r'lJ'l.h~fl'l~ t V;U~fl'l~ br1~!J~~ a.l~ t~tjl~~'l~!J~fl'l~•
tV;U~fl'l~biJ"h\ta.lb~~'Cf!J~ta.lb~~~!J ta.lb~~ A bb~~ta.lb~~ B ~~~t1 ihfi'l'Vl"h\~ tv;fl'l~,ff~~a.l~~'l"h\fl

distribution bbUU Poisson ~'1tl'fl(;l~'l 20 ~'l'WIJl!J-E''11a.l~bb~~br1~!J~~a.l~~LV;U~fl'l~'Cf'la.l'l~f1~!J~-ru

~'l'W~a.l~~'1tJ'fl(;l~'lrJ'1'la.lb~'1 16 ~'l'WIJl!J-E''1ta.l~bb~~fl distribution bbUU exponential

r-ModefX-

l_~_____ _
fi'l'Vl'W~LVIt!Jfl'l'Cf~ Queue 1 bb~~ Queue 2L~{U~'l'Wflrl'lb'Vhfl'W lOj'lfl-li!Ja.l~~fi'l'Vl'W~LV;(;l!JU~'lfl'la.l

'lJ

IJl!JLtld

5.1) IOj~U!Jfl~t1bbUUfl'l~~'l~!J~"lJ!J~ la.lb~~vt~'Cf!J~t~tJ t~ Kendall's notation (1 rJ~bb'W'W)

lJI'il'U _

5.2) ~'l'W'1rn'Vl'l traffic intensity "lJ!J~~'1bblJl~~~hL'Wta.lb~~

lJI'il'U . . ._



5.3) Throughput "lI'iJ~~'J~~~9'l1\f~~~

lJI'£)\J _

5.4) rl1kl'JrnVl1 ~'J1~.n.h"1::LtJkl~ L~~'iJ~~a.l~'iJ ~~'\.J'C{\l1kl::Ready( 'C{\l1kl::~'iJjtJ~1klL~'iJ~ a.l~'iJ'iJfWl1~

L~~'iJ~~a.l~) (4 ~::LLklkl)

5.5) Vl~~'"11fl,ff~~m·{~1klltJLL'ih ~~~~a.l~'"1~~'iJ~~'iJkl1klLVhl~~1VljtJLb~~::La.lL~~ (4 ~::bLklkl)

lJI'£)\J _

5.6) tl1vi1klLtJkl~i~ ~klL'"1Lklfl1~~~~~~::tJtJ b~~'iJ~~a.lYl1Vifi'tJfl1~'1"61 ~~~1yhkl'"1::L~'iJfl La.lb~~1Vlkl

~'JmVl(JJ~~'iJ~l~ (2 ~::bLklkl)



6. 'j:;UU~I"J'j:;UU'Vlri-:)~'l~'l'jtl LVlU~fl'l'j~i'"JU'fi'(;l'j'l J..l -:)'l'W{9\'El'J'W'lVifhfl(;l'j'l"lJ'El-:)-:)'l'W~~-:) LVlflU'j:;UU~I"J

J v 0 d91 G,) d v.d'
"lJ'WflUtil'l'WI"J'Wk -:)'l'WYlrl'l-:)b'W'j:;UUbL'tl:;~~~fl'l'j(9l-:)'W

A
Ak = 1+k' k=O,l,2,3, ...

Loo ai-1 a. --=eL=O (i-1)!

til'lfl~'El3qJ'tl~fl'l'Vl'W(9l~'l LVl(;l'ElU~'ltl'l~{9\'Ellt1'ii

6.1) til-:)L~U'Wstate transition diagram "lJ'El-:)'j:;UU~I"J

(;l'ElU m ...•••. ~ ..• ~ __ ~ •..•..... _ .•.. __ ••••. _. ~._.~._ .. m.•••• ·~.m_· ··m·.•• _ •....•..••••...••.....••..•..••..••...•..

6.2) ~'l'WI"Jru'Vl'l steady state distribution

(;l'ElU



6.3) ~'l'\.,l'Jrn'VI'l~'l'\.,l'J'\.,lL~~t1"l1tfN~'l,..t' '\.,l'1~'lJ'lJ LL'tl ~L'J'tl'l L~~t1"l1'E1~fl'l'1(Wil'lJ'C{'\.,l'El~

(JI'EI'lJ



7. 'jtJ 7.1 LU'Wfl'l'j~'l~!l~ L'"J~!l'lhtJ ~'1"l1!l~'j~tJtJVlrl~•• L 2/3 1/3

2/3
~tJ 7.1

i'hfi''lVl'W~LVlA = 2 processes/s, ~1 = 81 processes/s, ~2 = 27 processes/s, ~3 = 12 processes/s

'"l'lfl~!l3-l~~fi''lVl'W~3-l'llVl \J1!ltJrh~'l3-l\Ji!l1tJd••
7.1) rl'l'W'1fl!V1'l arrival rate "lI!l~LL\Ji~:;~'1 (3 '"J:;LL'W'W)

\J1!ltJ-----------------1---------------

7.2) rl'l'W'1fl!V1'lr1'l'"J'1'l3-l'l-h'"l:;Lu'WVil3-JS'iprocess t'W'j~tJtJ

\PlllU _



7.4) ~'ll.l'1rn'Vl'lrl'l LQ~~"lI'il'lL'1'Cl'l~fl'j:;U'1l.lfl'l'j~'il'l L~~ltJ ~hVlfUfl'l'jtJ'j:;~'1"H·.J'Cl (2 I"!:;LLl.ll.l)

(Pl'£lU _



k -a
P(k) = a e

k!

Exponential Distribution

P(x) = Ae-itx

F(x) = 1- e-itx

M/M/1

Po = 1-P
N=L

I-p
T=_l_

Jl-it

Pn = pn(l- p)
2

N =-p-
q (l-p)

I-pP ---o - I_pK+1

N = _p_[l_-_(K_+_l_)p_K_+_K_p_K_+l ]
(l-p )(l-pK +1)

P, - I-p . n
n - I_pK+1 P

N = p[l-(K+l)pK+KpK+1] _ p(l-p)
q (l-p)(l-pK+l) I-pK+t

1
Po=------f (sPY + (sPY

n=O n! s!(I- p)
1 P 1

T=W +-= q +-
q J-l SJ-l - A J-l

p _ (sPY p
q - s!(I- p) 0

W __N_q __ P_f>_q P_q_
q - A - A(I- p) - SJ-l- A

N=~Pq+sp
I-p

I-pPo=-
l+p

2p2
P =-

q l+p

N=~
I-p2


