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"lJel'Vl 1 Internet Enhancement Models

"il~1ioVen.l'"1'U\9I1"jl~f\1"j bU~tJ'U bV1 tJ'U6'ltl1'U\91tJm"jdJ f\1"j1Vf'U~f\1"jb~~flrum'V'l1 'Ubfl~eJ~l tJB'Ub\91eJ{b.w\91
'U q

(Internet OoS models) b.;jeJ\91eJ'Urllf11dJl91eJlud

Best-Effort OJff~erY lntuLv

Service Connectivity Per aggregate isolation Per flow isolation
No isolation Per aggregate guarantee Per flow guarantee
No guarantees

Service End-to-end Domain End-to-end
scope
Complexity No setup Long term setup Per flow setup

Scalability Highly scalable Scalable Not scalable (each
(nodes maintain (edge routers maintains router maintains per
only routing state) per aggregate state; core flow state)

routers per class state)

1.1 "il~eJTI'UltJll b'V'l"jl~bVl\911~6'ltl1'u\91tJm"jdJbb'U'UDiffserv ~~1~6'lldJl"jf:l1Vf'U~f\1"jb~~flrum'V'l"illn
q q

~'UVll~(i~umtJVll~ (end-to-end) 1~ 00 fl~bb'U'U)

1.2 "il~eJTI'U1tJ(i~~n~ru~f\1"ju"j~ilu"j~'UeJdJ (trade-offs) Vll~~l'U"jltJ"'~ bBtJ~"tJmf\1"j1 Vf'U~f\1"j

flrum'V'l (OoS Resolution) bb"'~fldldJi'U~eJ'U"tJeJ~n",lnvh~l'U (Complexity) ~'V'l'UmtJ1'U

6'lfl1-U\91CJm1dJIntserv bb"'~ Diffserv 00 fl~bb'U'U)

ifel~ 2 Multiprotocol Label Switching Technique (MPLS)

"il~eJTI'UltJl1bVl\911~n",lnvl1~l'U MPLS ~~6'lldJl"jf:l6'loJ'U6'l'U'Uf\1"j1Vf'U~f\1"jb~~flrum'V'ln'U bU"jbbmdJ
q q q

U"j~tJ n~i(",~iJ b~tJbb'U'Ubdm"il~~m tJ1'Ubfl~eJ'th tJB'Ub\91eJ{b{1\911~ bb"'~1iVl~ n f\1"jl?'ilb-W'Uf\1"jeJ~l~ 1"j?
q

ifel~ 3 GoS Support in Wireless Sensor Networks

"il~eJTI'UltJll b'V'l11~bVl\911~n",lnvi'1~l'Ub ~eJ1Vf'U~f\1"jb~~flrum'V'l~lVl-r'U bfl~eJ~ltJfleJdJ~d b\91eJ{~d1U
q q

~~m"il"il~l~bVldJl~6'ldJn'Ubfl~eJ·thtJ Wireless Sensor Networks 00 fl~bb'U'U)
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"lJel'Vl 4 Advanced issues releated to GoS Provisioning Mechanisms

"il~eJTI'UltJvhoVeJ~'V11'Ub~eJnfi n~11 'U~l'UdJeJ'UVldJ1CJ1'U~'Ub~tJ'U1~tJ~~ b"tJU ~~ b~moVeJ~n'U n", lnf\1"j

1Vf'U~f\1"jb~~flrum'V'l (OoS) mtJ 1'Ubfl~eJ~ltJfleJdJ~d b\91eJ{bb'U'U~1~11~tJ1irllbb'U~tJll91eJ 1ud

• eJTI'UltJll~doVmVlfl1'U b"'~Vl~mfl~eJ·thtJ~b~tJdoVeJ~~eJeJ~ b bb"'~ OoS iJ'UVl'U1VlVl~eJ

mldJ~l~t1!eJ~l~ 1"j

• eJTI'UltJllbb'UdVll~f\1"j~~f\1"j1Vf'U~f\1"jb~~flrum'V'l (OoS Handling) ~btJ'Ulul~~lVl-r'U

~dimVlfl1'U 1"'~Vl~mfl~eJ~ltJ,r'U1 bn~~'UeJ~l~l "j
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"llv'VI 5 Optimization Flow Control

5.1 ~~bLJ~tJ'\.JbVitJ'\.J'U1tJ'\.J1tJ~hw packet marking (or dropping) ~1'Vl~'\.Jfl6'l1flm'\.JfJ~m1~~'\.J~~

~'V'l'\.J1'U€lLJmuh~1b\WeJ~bb'U'\.JRED (Random Early Detection) bb6'l~ REM (Random,
Exponential Marking) (10 fl~bb'U'U)

5.2 bd€l~~1~ru1~1fli:lt1J'Vl1 global optimization problem ~Hl'Ufl1~bbm"1Ji:lt1J'Vl1fl1~fld'\.JfJ~

fld1~~'\.J~~mtJ 1'Ubfl~€lozJ1tJ~'Ub\91€l~dJ\91~1mLJm'V'l~€llLJ~ (10 fl~bb'U'U)
"

Vt

q~_ Xl
--------------------~

System Problem flfeljare ma:dmizatiollJ

ma.x L:Us (xs)
x,~o

~xs ~ Cl,-....J
seS(l)

where S users, each wants a share of bandwidth on each link C/, I := 1 and 2

• ~~€15'\.J1~11 b'Vl\9l1~i:lt1J'Vl1~~~1~?l1m~ tl~1 b'U'Ufl1~ 1m'U b~-:JLJ5'\.J11"1Jmbfl~€lozJ1tJ~~-:J

• ~~bb'U~1.1111i:lt1J'Vl1~fld~~~1~~'\.Jfl1~~~fl1~€l~1-:Jh bY1€l1Vf~1 b'U'Ufl1~l~ ~~bb'Ud'VI1~~Hl 'U

source model bb6'l~link model "1J€l~fl6'l1flvl1~1'UmtJ1'Ub~1b\91€l~REM

• ~~€l5'\.J1tJ~~i€l"i)1n~ 1'Ufl1~LJ~~tJfl\911~'Vl~i:lru'Vl1~1'Umru"1J€l~fl6'l1flvl1~1'UmtJ 1'U, v

b~1b\91€l~REM bb6'l~fl1~LJ~~?l1'U~1'Un'\.Jm_il'~~1~€l1~~~vl11Vf'\.J~~6'l~~?lm'U~fl1~m~~1tJ
" q. ""
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