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;(I -1) otherwise
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Sou-ca Utiltzalion (r)

if CP(t-])=cp; and i > N(t)

then CP(t)= cp,;(t);

else 4>(t)=«p<t-I);
Step 4: Rcceive the feedhack h(t)E {C,I) from the

environment.

Step 5: Change the automatan state according to
het): cp(t)=F(cjI(t-1), h(t));

and

Stllecl an a~lion a(l)= a;.

Step 6: If a;=O,
then accept the request
else reject it.

~ e--4 ,.)I;L...f' ..:.Jl>- ~.; "'!N(t) J h(t) .cjI(t) ,?I

.:..-:,:?-» ~;-:s r--'"..JP1 .~~ t '::~).J> ,jL;L i ~ J

:-:-1 J'.J ~),)"' "! >).JJ

Initialization: Set N=2, State CP(O)=«PN.

Stel) 1: ClassifYnew connection request according
to its source utili7.ntion.

Step 2: Compute automatan depth:

kl k2 kn
11'(1) =-NI +-N2+...+-Nn

k k k
n

where I: = r ~'i .
/=1

Step 3: Reconstruct automatan according to N(t):
if cp(t-I)=N(t-I)+ I

then cp(t)=N(t)+i

'ff\



Or.
ITRC

Environment

N
AcceptlReject ---------...

Response

(Favorablel
unfavorable)

,
~

= :'!'" ~ i. .M..~ ..
,;,1..,1"'-~ .-.;I
Cam,.., SodRr 0' "',

~-...

--~::':,i Switc

ic
. j eq
L-J

Resource Manager I

J

.j~ J.,.J. .)~J .~;-S ..I...:1.i~1;off..I.:S" ~ ~.i ..,-¥I;

cSL,..j4J~n J off ~L:o ~ of-L,...;C'-j.i cSl;I~TOnJ

Toff~I; (:Jl.:J~I.LA;...:.-1 Nm..= 200ilJS .T"oS..:.-1

.;.,.)~ ~ (:JL.;..Jlon-offJ.,.J. .:.~l:-- .x.:S.f ~y ~I;

.)~I ~L'f 00=400usee .)~I ~l; J~ 0:'! .J~j .la P ,

To/F1600 usee ~ t.,,"':'.;.sI-I.>J R=lO Mbitls...:.-I

~L:o ~ .J.>-'Iy,..1,:/,.;';".)7"""~ Jt-;I cS4:--17"-)~A=20

(lIsec)...I:~.f ~;lJ c.S;~ .JL-j.)~ ~I; & ~ jl

~~ ~ of-L,...;(::'.Jy cSl)~r-" J~I .jL-)1=200 ms
~.

4!..,L~).: ~ jl b }S"I..I.>.s ~y..f <:..}...:.-110

~» 4.J...:.~ "-!(Jj." ...:.-1C=150 Mbitls..w J-:.-

.}~~» ..: 1 K=200A.?~ .;..J.." J .~y, J."L

y-!I.)'!.J~;oS rJi.>-' .;..J.r .jl.A ~ ..r; J.r .h.~ "-!4!."L .j~.f

s4k-'- jI ~ .r" J.,.J. .~~.f ./ ~ ..r;J.r .J...:..;..J.r

~.r.Jl KmcSly-!~.r.J c.S41='-.;..J.r J ~y..f ./.}

J.,.J. ..: 1.~ -..;j.J~ .)~ .)~ .;..J.r .)'!I.)'! 4!."L JL4;,;\

.~I~;I~ ~I.: t. ~ y-!I.)'!u:.:... cS~.)~1 cSl.)'!1~1.J~j

';~~i ,j~j ..w-.(wannup).)'!I.)'!~ 4 r=-..J~I cSly.

.)L-j4-=-..J~1~~ cSly-!..: 1.~ .~b)~ ~I.: ,. 4

.: 1.;\ ~I ..: l&-...:.-1.~ ./."J ~I.: 'f 4 .,,~1.)'!.)'~~i

~ '~~.f I~ ~ J'-~~ cSu.4 .)'!..?-:- r=-..J~I .s

~ ~~.J.J. .J."L ~I t} cSu.)~~ .)~y,~..J~-:.J.<..
-I, .t',. ...:.-I.~ Lr'~lo;-

1-0

jl.~U: 1'~J.)J .; 17"-.)~J.r-:s cS4-ZJ.)jl ~~ ~
~)Pl ~lU.)~ ~ ~I .)~ ..: 1~ cSu.~

o

jl ~ cS~J.) ~ I).~ "":1)~..JPI ~ .:r.1.)~

.jL..;\..yl y-!~ .fJ) J .[i) J~t ..1:4cSl:+..f J.)4 ~

'-"'y...r ~lU ~ cSu.4.)'! ..?-:- ";J.) ~ SELA

..>l.i:.--I ~J')J ..:.-17"-.).> J.F5" cSl.)'!~.>4. ,j\;~.il jl [V))~

.:.~ bL..; ...$.>4.~)~I ~ )\ .fJ; .:r.' )~ ...:.-1.~

cSl.,,-:..>y...r ..>U: I ..:.-17"-).> ~) L..<..;.xl; o.J4J.>c.S~ ~
cSl.,, ! {ath al} ...\--<. J~ '>J)) .; 17"-;.> J.;-.-:5").> ..>l.i:.--I

.: I.,,~..:.).>J~ ...L:..A.>.jL.:.; 0.(1 .s ..:.-1 .~ ~." ; .j\;\.. ;1

.r" ~ .jL..;\...i1 ~ I ...:.-1 ..:.-',..:.)'> ~J ..l:.A~ .)L.:...;0.1 J -'!.1.:-

<..-;-' ) ..>.f ..~.A':';;I\J 0.1 L..0.0 Jw.1 jI ~ ~.1.:-..:.-17"-)~

''»J i ..:.-~ I) .1..:-- t-'~ J.>l..u ..1:4cS~ ~ jl ..>U: I 4

.fJJ ~I ..I.:S".fi~ I) ai J~I 4 ~~ cS4!l..=.>1)b.,,~J

...I:I.~ ..>loSer '\'"~.).> J.>t I:4 cS~ .fJ) J

u ATM ~ jL.-.~ jl ;J)) -=--17"-J~J.r-:s cSly-!

J'>...:.-.1.~ ..>l.i:.--I..: 1.oW '-:of NIST ,j\..jl .Ia i .

VBR~I; & '\'.. ~y..f./.}.~ i~1 cS4-.JL..~

(:JL:..~I:""'" cS'>J)J ~I;..I.:.:.-A J-:.- ATM rJi>""'~ ~

,;5.5 ;.~) .~ A,,;!\.. rJi.>-'..r;Jf-.J...:. ~.).> ~4

A t,"'; ~ cS)~ ..:.JL>- )~ (:JL:..jI ~ .T" ."\'Y...,...1.)~

cS) -" ';".)7""" .).>..J:.: }.f (t"-"'"' "-! JL...;I cS)~.)'! cSL..:.LZ

..>Y, -lAl7"- h ~l:-- 4 of-L..;c;.J.i cSl)~ Jt-;\ ,jL.j ,Jt-;I

.;.,.).>-'"~ JL-;I iL.S::...~l.:J jI ~ M)n-off~l;

c.S4\l> ~ '-:"JL:.:..)}o"-!&' .x.:S.f ~.i0n J off~

.)~ J."...J..)~& .J..,J.~.f~Jon ~ t} }S"I..I.>4 R

'ffi .



.:r--\.; Ij ..r..)r-' ":",,,u...~ ~1':"";ly .s 1,$!Y')j .)1:-j>

..:.-11» Ij ISj)';+! t} .x~ DFLA ~)pl ,~L..;

.»)) .:.-I~j> J.r:s- ISY')))I ~.T"' )l;;,;).;..Il>.xI»

;..sl.l.>- ?I.>~~ o,.S"").J'.A..:..:>}> i.1:.:..y.>\U y.1.J'.»

~ '{"'!~ ~» T=20 ms 1;'4J",L-- ISI.J'....\,r.>.}.U ):"'-1;

K=7075 ,;-:I.J'.j~ J"J> }-SI.I.>-' K=TCIL .: k:1;",! ~y

, L;\.. )1j~~}> ISI.;-:~I».s >y~ J}-

ToIF1.6 InS) T...=OA ms ...:.-1 ...w ISjL..~ J~

1SL..~lj4 A> ...:.-1 FO.2 ~L;.. IS))';+! U ~ ,~I.:

.)~) ~'-:- ,~~ )\.:.-I"":'j>;.,}y t} ~ jl ISjL...~

...,;.~ J...:i.;..It- ~Lk.o J",...L ~I t"'; ",~I.I.>-) JL..,..;I
.~I.,J..;

.;-: ~ IS~)) >,f .)L.:..;--<!~v F .s ";~L..J.

t"'; }-SI.I.>-~1":"""';ly»y ~ j> ~ :.s:.,.:.) SELA

j~ IS~~ 1S\...r:i}>;> r:- '-; ) ~L..; .:...:l<.)I) J}- )'.:\.
-f

-.)~ L5~)J L5lr ..:.-I.~ \. )1~ J"L ')\;1U
~ jl ,;.-S J~ ~I t".; DFLA ~)",~I ) J>lA. ~~

-.)j)',-+, joL.>Jjllj .f)j» .xl Jj ~)I ..:.-1 .~ ~

y: :.» '~,f <-;1.4...~ cl.T-~ IS4=--1"..:.» >I..u.;) J..,.:.

'-; 'f.rO~ ~.T-..r:- .f).J L5))';+!t} }5'I.I.>-~v

s I,$!~)J .)Lzo» ...:.-1 ...w }~ IS~~ L5\...r:i}>..sl)l

,u:.: ...w ~ ~ ).F=~ I) J~ ')' ;1t} ..<;1':"";ly

J ,:. ,.;)J'';-+' t,,; Y')).J...»I ~ DFLA r-".Jpt ,~»

..:.-1 ":"""';lyA IS)'~ IS~}> ..sl)l "'!of>' ..:.-1 '>.J'.)'~ I)

.~L J'. '1 /0"" I) IS))';+, t}

f-~

)1 L5A> ~I~» ...w ~I)I r-".JPI }.:..;)...~.xl j>

.1 :-0 >l.:-!I ISI.;-:'>~,f ..r" ),-! ~t; L54J=:.-o» ~

tf' t.} » J)I J-)j » .-:.--1 .~ .>U: I ,,,/')) » jl ~t;

t".; ~~ 0; »> r» .f))») >jl> >~) "'~ ~ t}

..J:.:.5,f ..:..:Jw ~ .:..:: U) .:...:1.:~

~ ~ t; tf' t.f J> :JJI .;Jl".. \- 'f- 0

t".; (j-' ti » .;..Il>.xl j> ~)Pl >~. o,.S""j.J'.L5I.J'.

.;...JL..i .J-p» ISI» J)I t.} ~I:..A,,J..; cl J ;a: j> ~ ~

~ .)i...o)~'-:-) R=lO Mbps ~ t".; }SI.I.>-.r=0.2

.,J..-pj>ISI» r---Ap> ti ~I:..A.~4~ TofFI600 ms JW

.)~) ~Lzo J R=2 Mbps ~ t; }51.u- .r=0.5 ..:..:Jw

.~4,f TofF1600ms JW ~

Ifii- -
,,1.,1;;_1600 ~
CDftl Sodftr or hv

...w L5jL...>~ ~ L5l.A4.J'...r:- .fJ) ~ 'L5>~

r-:-Z oJ""%~ >t..u.;"'!~I; ~I:..A.f Jj .xl » .-:.--1

JH Ju 4~) ,;I>.J'.";:"';4»~ ~:.s:.,.:. '~Y,f

~J '»>..r" r~\ ~)~» I).)i "'>y.J,r.>.}.u ~ 4

.s >Y,f ~x = {lIt.1I2 nj nM} ».J'. ~ 4

~ jl ,..h) ~I » .IH]-:..- I rl j oJ"'j.SL54Jt-;\ >I..u.;n;

.~ .>U:..,..IISjL...>~ L5I"..-!~ "'!~ jL.:.;;1~ ':I 4

>I..u.; (!:-)x "'! I~I j> ,.;"'yi L5l.A";""";L5j}~ 1S1,7...:.-1

I) ,J'~ J~ ...;~I t~ ) 0>1>..Hljllj 4Jt-;1 jI ~ .T"'

":"'~ ~ jl J~ ')L;\ t; .s ";j~ j>.('is,f ~

I~I J"Jo j> .>y. ..al"..:. .f .J'.~.}.u~) »,7. ,,J..;4.;...s

If"LS.w;- )\ .r-" ) .>.f L5)I>.J'.";~ 4 jI ":"') \:.:..0 ).,,1 "'! ~
'~,f .fjyi 'jl..J> 4

~r.:..I.5..lJ'ft1t..J ~ ./-..~ l.5f)f~ ~~ r- 0

~ ~~ L5))>~ .;I.r.-- ~l.; &J"""j.J'.'-; .;..IL xl j>

~t...,..)LS' ~I ISI~ 'r-'..Jb~,f l' = Ton1(Ton+ Toff)

J"J> .:.~L.:-) .>~ ..:::~TofF1.6 ms JW ~ ~t; J.,,1

",--!I,7.~ J-' j~ ~}>'>~,f d> ~ Tonj~1 ~t;

'>Y,f ..,;.j J}- K=200

,-; i.J.:." 1S~)j ~I.r-~ I) J}- ")'.;1t; --<!~rF
..uL.,.: )1>"'-; ~I» .J.-A>,f .;~ ~I:..AISj»;+! t; L5I}

')' ;;1t;:' .J'.>LA,. ~\..; ISI)",! DFLAr-".JPI.s ~Y,f
";)Y- '-; .~I .>;-SJu.,.. ,~ ~ ).I.i.. jI.;...s Ij J"L

P .:.--!Ij~ .~I ..L..:. .J:"\; ,.10;>j",'"..r..)r' ~ .J...>

r'- ..r:- .f)) ..:.-1 ..:...:;I~J}- )'.:1J>lA.~4 1S4; .f)j

.:.-4 ~I "":""";1";r;::0.3 ISljl '-; (NN) ~ L5l.A~

,--!.r-:- J-)) ...s ..:.-1 Jt- )~ ~I ..J..:S~ Ij ..r..)",-

"'! \) ..;-'..Jr' ~ oS -:.--1 ':"";Iy r<0.2 ISI)I ~ ~ SELA

.xS Ja.c- ~..".u... r
i.J.:." 1S~.JPI ISI~ I) J..,.:. L5jJ';+! t; ~r p

r-=:)~I»"""; .xl» ...a>,f .;L.:..;~.r j4 ..:..:>}> 1..51)1~

J-)) .:--!I~I .»~ Ij L5))'",-+' t".; .x~ SELA ,7...r:-

I) J",...L ~I t".; }-SI.I.>-..:.-I---';Iy --<!~rF ~
r .s)j! .J'.~~ ISI)I"'!.}..) "'!..,iJ}- ")'.;1t)) xS .:...:v.j

~ .;-: ~ .f)) ~> 1S~)j .;l..:- j> ..:.-\ >4) j~

..:...,...;1,,;}-SI.I.>- .f)j .J--!I .>jl> Ij ISj)';+! t; ,j'...;...s ~

J-)) J ~ ...sJt- j~ .~L J'. '/.pr ~ Ij J..,.:. L5j» ~ t} -:.--1

I) L5;)'~ IS))'~ t; J>lA.~~ IS~) DFLA ~..J...>

DFLA ~.Jpl >~~ ...a\-:... .s ..;.,! .;L..J...J,;J.>,f ":1)

"'! .»1> J>lA. ~~ 1S4; .f)j "'!~ Ij 1S;':I4 ISj)';+! t;
..,JS' ),,1 "'!..:.-1 ;>~j ':"JlZ .xl r A~ .J'.>\U 1..51,7.>}..)



m
ITRC ...1.,1",-I.oi. --"

tom.,..., Sodttyet ,

.ID
1 £;q. Cap. I--e- SELA 11- NN I
~~,

~ "' i3 {} -e-<il

1

~ a ,~o IS 4'\..13-(>I' 1- - - - ""-.
1

\
~ . "'"... . . \

\ . . I.. 0

/ \ J... 0" '.. ""0 '

I
. o.
, . \. 'I. . ./ \..

: : \' .I" . 1

.
~

~

..
a .

~

~

,
~ IQ

b~'.' ... (cen)

~

1-- Eq.Cap.]
~ 0 SELA I.

!

-fI'-o NN i

-0.-- DFLA i

d___~J
i

I
.,.}

bull., .128f'..'

.b:- ..s)J'~ ..l..<>JJ-,-:",

~

~ ~\..i. » (K) A 4? ;,SI)I..;)L..~ ~l:.; -v ""~

iJ.:,:,..Li~ J)

~ .:-,.;;; jI ~ ..:.-Iy)' J ,;...; .s4!L...;1J.t... ..;..".;f

~I~ .Jy:.<,S'Ji.r. JL...;I ,c"" + R $ C )'1...i-"'. JJ""~

.JLi:.-1 ~>L .)I:\.,il ~l..Ajl VBR ~I:....;~» r,S~~

..: JL.J ..L...»>..sl;l>~ ~ t~ e::1:...;;)L..~ .s!;.

~ .J~) d:-t.:-.J R=IO Mt>ps~ tr- }S1.i.-.r=0.2

t~ r-" ~U ~ t~ (;jl:.....c..,;4<,S'Totr 1GOOIUS":W

~ d:-t.:- ~)~ .:Hi)J .~4<,S' R=2 Mhps -:..;l;..:-.;

2 Mbps ~1.r..J .::~ CBR (;jL:..~ t; 4 VBR e::L:...

J.;--A jl ~ & ":'-:.JJ JI.v.: ~jl..~ :.>1;..>~ .u.ly.

.J ,..L;,..;- jl VBR ~L:...~)..J'~ 0)' )O:)J & tf
LL-o .~ r5~ c,Su?I;~ ~J .J :. dJ ~ ..L...>)J

...:.-1 J:i .sl+.jL..~ :.>LA,'::'!.;4

4-~ jl ..;::...'::I.f-"~ CBR ~I:....~ 4 ...r J) 1S1.r.

..,s:... ...s .:-1 ~JJJJ )J ..sIJb ~ 4 .~ ..:J)' )0: .;J

..:.-U ~ .~I VBR ~L:.. >1)...,0;IS~> J CBR ~L:...>I.LU

.)~J'> o~~ I" ; SELA r. ..?-:- ~)~I )J ~i

jl ,,--!l.U.:HI).> .>JO""';,~ ~ CBR ~L:... ..sLr-1y":')J.

...:.-1 .~ ..>U:-I J..JJ cf.1

~. IF'"""-".- -

"

scu.ce ",h",..~cn

1U~ 0

.

I
, Eq. Cap.' O'.D 8 8 13 8 8 El 8 El

,.}I) . --e- SELA . P.

t
. NN 1 .'- /

"l.: 0-. DFLA ,r!/--..)" "j>
D .0' rf/

~ ,.~ '" to. C '. e .D ~
~ ", ~ a -; <0-.' -I:..t.. . ~,' ,;..,k= ~ ~
i, Jo... ..L

- ~~ --.£.,.,

..!

"'I -'" .
~t' , r)2 0.3

- ~ - "'"-- .. ""
.,. .. ... ..7 ... 09

s.ourC8 ulJiZat;or.

.b:- ,s).J'~ -'-".;'>-'-:"'

,; ,; ;. J~ iJ.:,:,....s~)PI <.Sjl..~ ~l:.;-r 'S...:.

(r) ~L:...,s;)' ~ t; ,s')1 ~ >.J).J

); & t.,..":.P.r j! ~ ~ 2(10;I.v.:..s)L..~ Lil.r.

..L...>). -\...0>L;~ jI ~JI t,"': e::L:.. ..l..<>.;JJ ,~ ..:J)' ;a;

,); ,~ ~.J'"."';::'" J..J; <.S1;...:.Jl-.:r.'»'~ ..>I.>,r::Z

-~ >Ll.:.s: .r oS.~ o.? )0: .J>~ 4 r,S1";>J).J

..u.:./ .J~ I.;VBR ~ tf

:.J.:." .sLA-'-".;>,sI) '-:I) J"L "';')1.;1t; ""':1-.\F

,) ~. ..s::.,...;;J..J) ;'>~ .:~I» ..J.A>./.::~ ~.Jit:-';r::f'

.~ .:~ -l...>jt ..f':!J"L ""';')1.;\t; J.L<;~ » SELA

~)I t."-; ~L:... ..l..<».>c,S1)~ SEI ,11 ,)'.J; ..:.:JI.~I";':'I.> (I' -f)

~'YI ~ ,).J ..:.-1 ...:.:.bo,;..s ~}- ""';')1;\t;"f.'f. jI,;-s

:.i~ .":'-h.il r-" J~ "';'::1...;1t; ~J> tf ~I:... .>\.v.: ..:...,..;

~.,L- ...;'}...;Ier- j,U; ~)- J.>t... .1:~..;4 ..)J) ...:.-\

":JL ""';;1..;1t~ ~ '"":",i4 DFLA ;-=-.JP1.»b /-- .r.1.r.
. ~-

...t:L.; .:..,..1: I; ...:-!.J.;-' ~ ~I "':""';1",' . ...i-"'...;~I

~u J JiW ~ t) t:j\j :rJ'>..:.J~

.:-. ,: : ~ ~.: J: s .; ';:"'\,;.I ).\ L>- $ ~..;.. " '-' \..:" .. ~ Io"i .. ., . v

Lil~ la; :JJ~ ~)~I » ...:.-1 ~Lt ~ t~ J ~

.::t-> j' ~ CRR ..;4=-I.J'~';>";J-:~ 'JL.;: :.>~r-:-'"'

,,->'1...s ..;,..)"..- .:r-:..t: ..>Y..r ..>Li: I J>l.w .1:4 .s4 ";.J)

y- 'f- 0

I

I

,

1

I

j

I

.~-



.."'I.._l8. ,
Cvm"" IodItr et Itv

IOOf/~' "~"'_4" - ~... =
.". .

j
... . .l

j

I
1

. if='~"'i

~
"" 100

r-.".- Eq.Cap.

I~ ~LAu-<>.. DFLA

'O',~
. -..-.....'0 f ~... ..-

] '0'

,
t- It . I

'0 r I
10-[ /LL. ".

10 20o

- Eq.Cap.
-&- SELA

f\II.t
.u". . DFLA

~" . ;: ::_';~':::j
"

D &-... -O-'~~-

.~ I

~ R', f'\, I

. .

~ . .J .:
VSRI ('10)

'J '1 .-'. "+-'.'4

.

~

I "":. A." -...

I go "'Q.. --"A... .....

i 0 6., A

8S~ . 'G",., '.0.
I "'I)., -.

I '0 ~ ~.0.

7.i, ,~~
c 10 ~ ~ .0 w ~ M

ye~ 11")

1-.;.- Eq. Cap, I

- ... ,
I ~. . FDLA .
I I

-j
j

tuuG J
L i

, , !
>10 gc. tQC

1(,0

- Eq. C8p.
NN

..."... FDlA

~- --+. +.- -.+.. ....
....

i.. .'-c

ID <iIIQ 50 r:o

V(oP I (.J

'DD~Cl ~(I

)~ JL.:..':'Ip ~ .x.:$:,J.,,"('-.r.y. ": I) ~ 1S).~~~4':'l..j

jl <.1'""i~.J~I .s ..1.,; v.~ ,~ 1St.~ ,)'!.? ..; J)

'~"':',f \...s::: ~L: ,. bJ..\.>.

.s~.J~1 jllS)~)~ :..J~T ,:,l..j",!":"':--~ r..l&--T

~ ~~~.J ISIJ"'!~ ~IJ lS.r.-5.jl~1jl...s ~~L.

,:,-w ~)~ ~i.; ~ ,,J;:$,f .~l.i: \ c:=-' .,r-:J.r

...s u,L,{;.. ~~ .;)~ ~ .~;I~~J-"; J ~ }o jl t:-~

. I ,i ;,:,.I.,; ., l; ,XS .L.:.;\ . J ..(' .. ell.)-! .r.' ~ ,f ~.r- t"!)Y"

.,s5~T ':'Uj ",-!...s.:.-I rj'J ';Uj':"..LJ r=---::-)~ ~

-=-Iy.)~ ,~ ':'.1.,;~ jl J:.i .; 1~ ..; I)~

: -,i: 51.1...;1,,;..,..;~.J~! ':")Y ,j!1)~ .s ~J";'~;lJ lS};~

.)--!I)~ ..J...;S .~\.i::.-.I -'--!..I.o:-.:.--Iy.)~ .)--!I IS',)'"'! .}:> ~.

,:,Ip "'-! J~w .1jL. IS~ ISI)LS ,}-J) jI .~l.i: 1~ ~)~I

..; 1..1.,; }o,)'!~ .:r.1'r=---::-t-~

"-"';,,; ~ '~J ~ ~ ~ If.' ':'l;l...il:,:,~y'.s:.)~-.r.-'i'
I .'~' . " .d xS . ~ . ..I"J.>.' .-r~J~",~' ,f~.r.-~ . . ~J"'!

..; 1rj'J J,)l.u .1j~lS~ t-~ J N ~t......

f

.........

~ 4 ,}-J) .x..~,f ,:,L.:..;I) ISjL-~ ~I;.;" ~
:.J) J~ :S ~u.) I) J"L ")1.;1t;. )SI..\.>..; I ..: ,;\,,:;

!.Jr- ~ DFLA ~)~I J J~l 1j~ lS~..?'-'.};,)

~L;.. ~1.u; ';"'LS ~ ~ lS)J' -*- )b ~ )~ ..1jI.~.f .:r.-i; I)

.!.-.:. lS)J'..~ t~ CBR ~L;.. ~I.u.; ~Ij\ ,:,l.jooJ'J VBR

,:,~.)--;~L: -=..J.&."'! .s .; \ ,:,i r-" TI ,j!1 -=..J.&..~4,f ~Ijl

CBR tf' 1S~1.u.;~ I) -"~ IS~ ,:,I,,;,f CBR ~I;.. ~ t;.

IS'J"'!c'lJ )~ .~~.:..:.b J"L ..J"j..;\~i ':'J~ .~~ t~\

~ J"'!I,)'!J j->IJ.>.(Burstiness))~1 ~ CBR ~L;..

..; \

"';1)1~)p\ 4=Jl>-jl lS)~ )~ ,.I.,; v.~ .s );';l.A

L. ~~)~ '}.J ~ ..J...:S.rj &-.f-t! ~~ IS~J) jl ..1.,;

IS~J) jl...I.,..;r~IIS4:---;.r!..;.,b.s J,)l.u.1j~ IS~ ,}-J)

..:.:.b .s;.'J~ IS)J';+' ~J.r' ~ ~ ~ ,.; \ il;lS" ~~

1S'..~,:,I.>-',f~ IS~~ .sL.'y 'L.ly .)--!IJ"'!'J;J..J-..:.-1

:,).f .f> CAC ~..I.o:-~)~I

~b .JJ~ ":".,,Lb j &-"'-!,,-:,.i ~ c;.r' ~ I;:"" - ,

~ IS;?~L. 1Sy..:...J~\ ~~ :1S~~l.. ISI,)'!';L.,.;I)4r'

'fff

OOr
'u.

,.!

,.

,
,,00 '0 20 .., .0 50 OD 70

y£o '('"A)



fir.
ITRC

[l0). A. T. Borrel, P. Papantoni-Kazakos, "Real
T,me Learning and Traffic Monitoring for the
Traffic Management of ATM Networks",
International Conference on
Telecommunications, Jun. 1998, Vol. 2,
pp. 21-25.

[11]. P. Mars, 1. R. Chen. R. Nambiar, "Learning
Algorithms, Theory and Applications in Signal
Processing, Control and Commwucations", CRC
Press, 1996.

[12]. K. S. Narendra and M .A. 1. Thathachar,
"Learning Automata: An Introduction",
Prentice-Hall, Englewood cliffs, 1989.

[13]. A. V. VasiIakos, S. A. Koubias, "On Routing
and Performance Comparison of Techniques for
Packet-Switched Networks Using Learning
Automata", IEEE Int. Symposiwn on Circuits
and Systems 1988,
pp. 109-113.

[14]. P. Mars, K. S. Narendra. "Routing, Flow
Control and Learning Algorithms", In Proc. 1st
IEE 1nl Coni on Communication Networks, .
1987.

[15]. A. V. VasiIakos and A. F. Atlasis, "LB-SELA:
Rate based Access Control for ATM Networks",
In Proc. IEEE n-!fOCOM'94, 1994, pp. 1552-
1559.

[16]. M. R. Meybodi and S. Lakshmivarhan, "A
Learning Approach to Assignment in a Two
class M/MIl Queuing System with Unknown
Parameters", Proc. of Tllird Yale Workshop on
Applications of Adaptive Systems TheolY, Yale
University, pp. 106-109,1983.

[17]. M. R. Meybodi and H. Beigy, "Neural
Network Engineering Using Learning Automata:
Determination of Desired Size for Three Layer
Feed-forward Neural Networks", Proc of 5th

Annual 1nl Computer Society ofIran Computer
Conf. CSICC'2000, Tehran, Iran..

[18]. P. Bahir and M. R. Meybodi, "A Method for
Adaptation of Vigilance Factor and Choice
Parameter in Fuzzy ART Systems", Proc. of 7th
Iranian Coni on Electrical Engineering,
ICEE'99, Tehrac, Iran, Vol. 3, pp. 12-27.

[19]. H. Beigy and M. R. Meybodi, "Graph
Isomorphism Using Learning Automata", Proc
of 5th Annual Int. Computer Society of Iran'
Computer Conf. CSICC'2000, Tehran, Iran, (to
appear).

[20]. K. S. Narendra and M. .A. 1. Thathachar,
"Learning Automata: An Introduction",
Prentice-Hall, Englewood cliffs, 1989.

[21]. M. R. Meybodi and S. Lakshmivarhan,
"Optimality of a General Class of Learning
Algorithms", Information Science, Vol. 28, pp.
1-20,1982.

[22]. P. Tran-Gia and O. Gropp, "Perfonnance of
Neural Net used as Admission Controller in

ATM Systems", IEEE GLOBCOM'92, 1992,
pp. 1303-1309.

",1.,1~--"
(DIll"'" Soctttr of Irot

LI;..:... ~ I~ J~ ..10:- ~~>'-~, .xi- .;.J,..""!.~;I>.; JlA:..

~I ~ ..Jl;;...:;--!I)~ ...:..,.:;b..u.ly'-~ ($lA?IJ4 ~\;l.yl

~I~)~ I) (.;..-<-)~L..;l.yl?IJ~ J ..w ~I~.r. v---y

J~ ..w ..;1;1CAC r-=-->pl ~ .Jl;;.. .:r.' J~ .~ ~ i.l;.,;.,

~ LS).J6 +! ':--'"" .)"'<~J)J .;.-1y'-J~ Y' ~->Pl ~I

bl)~ '~"";'..r ~ ~\;l.yl ~ ~i ~ J .~ ($~'J;5

jl ..w ,,---!lA..CAC ($~ J) ~~ ~ J~ .~ ..;1;1r-=-->Pl

CAC ~)PI.J~L I,;~($~ LSI)S',fJJ '~JJ.:r.1 a..:-

~)J..$jl.s .c ~..r.)~ ~l:: ..I.:::ASELA~\;l.yly...r:-

J~L ,I..a~($4 ($1)lS",fJ) jl ~ ~JJ.f.:J jI.~ ..;1;1

...:.-1 '~.f j-&-fi

c;: If'

[1]. ITU-T, "Broadband Aspects of ISDN ITU-T
Recommendation I.l21", 1991.

[2]. H. G. Perros, K. M. Elsayed, "Call Admission
Control Schemes: A Review", IEEE Commun.
Magazine, Nov. 1996, pp. 82-91.

[3]. R. Gueen H. Alunadi, M. Naghshineh,
"Equivalent Capacity and Its Application to
Bandwidth Allocation in High-Speed
Networks", IEEE JSAC, Vol. 9, 1991. pp. 968-
81.

[4]. K. Sohraby, "On the Asymptotic Behavior of
Heterogeneous Statistical Multiplexer With
Applications", Proc. NFOCOM'92, pp. 839-47.

[5]. R.-G Cheng, C.-J. Chang, "Neural-Network
Connection-Admission Control for ATM
Networks", lEE Pruc. Commun. Vol. 144, No. 2,
April 1997, pp. 93-98.

[6]. Chang-Ju Chang, Ray-Guang Cheng, "Traffic
Control in an ATM Network Using Fuzzy Set
Theory", Proceedings IEEE INFOCOM, Vol. 3,
1994.

[7]. A. V. Vasilakos. N. H. Loukas and A. F. Atlasis,
"The Use of Leaming Algorithms in ATM
Networks Call Admission Control Problem: A

Methodology", Proc. IEEE Local Computer
Networks, 1995, pp. 407-4 I 2.

J".:-:s- '($~ L.-» ~ J ($)4~ w.) -L:- .IA)

jl d..:: Il-; ATM ($lA~ JJ ~JJJ .:--Iy'-J~

.--:1..;.:.> .~: " l::,.:.L-L.. ('~L...~I .:\;l. -I.. , .. - .;:--- ) . .r.- - v '1' >'

..)4-i--1 ..?'-'> .~b .,,"y~ '.J~I .~I7-1.Jy. ..r'...I:.f'

.\V'I'-'90 ..~.f ..1.1.:-..:;..~LU~~

I

I

J".:-:s- 'LS..I..-:::-'L.-» ~ J ($J4~ WJ -L:- .[4,]

jl .~Li: Il-; ATM($lA~ J~ ~JJJ .:--I" J~

~ :JJL I,;~($4: t:-'4 ..,...L...\y. ~JL.. ($~"l.,,;1

.(CSrCC'2001) ~I.,-.!Ij>:;,LS ~I 4;~L- ""';I~

.'N'\ ..1.:.41.~4A-1 ...r-:- .~IJ

'frY


