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Abstract

Currently, the computer networks are very important because there is the widespread use
of computers and we need to connect them together to enhance the efficiency of the computer
systems. Sending data across the network, such as Internet, we need routing protocols. The most
widely used routing protocol is OSPF (open shortest path first) because OSPF uses a shortest path
algorithm to find the best paths by choosing the path with the least weight. By using the default
weight, OSPF may make the path of the data flow not match the user needs and make some
congested link. Then we apply an interior point method to determine the appropriate links'
weights from the knowledge that Interior point method is the high performance method to
resolve complex problems with not very long calculation time. In first part of our experiment, we
use the default weight and compare with the interior point method and found that the efficiency
of 10-node networks similar. But in 14-nodes networks with high node degree (2.0) experiment,
the interior point method provides 132.96 % better performance than the default weight method.
In the second part of our experiment, we compare the simplex method to our interior point
method with the network of node degree 2.0 and the number of node is 10. We found that, the
data flow performance of the networks with interior point method's weights is nearly to the

Simplex method but the time performance if interior point method is 63-fold better.

Keywords: interior point; traffic engineering; IP network
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ANUNTDATITNAILTOADY [11] FadunIT 2
U
delay =Tp— (2)

Wla U @a utilization Tae U =é ;

T = Avg.Packet size
P Bandwidth

| Ao load vosae NN

LA

= '

c . capacity wssAUIUIMNTIRAUDS
Uoya
& | a A v | = I

T,fo Avianadeildlunisdandiniie
(transmission delay) (M : @1 T, 9glaiimn
Aunaiasanynduesevewmediunil traffic
requirement wilouiu Aazdl T, Wihdusie Feld
o & a ' & ° '
Juduiiaziendn T, iwsizilunisAuiuan delay
cost NM@EMsULUSsUWIgU

satiuagleaunisivg [11] 1Hu

(3)

wWownual U Tuaunisy 3) agladu

Delay Cost(p) = %

aunsaifildlunismenen delay cost (¢) [11]
flaEung (4)
¢a(delay cost) = (4)
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Ca—la
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Jedeaflauntslmluudlaymil Tnsasiinsuds
auniseomdudiu q ludnwuaes piece-wise
linear wadt1An delay cost @gnvedwsiazany
Fuarauldiun waziiletnasiuedn delay
cost @9gnUBILAaTaAISFYYIULIAUIN HAGNS
fadn delay cost [5] vewiaaiate (¢) Hauans
Tuasnsii (5)
® = Yaea(Pa(la, Ca))

108 ba =10, da > 3l,—3C, , dg

(5)

> 101, —13—6ca ,

b > 70l - 2C,

19468
3

ba = 5001, — =2 C,

Ca; 1a = Zs,teN fas't
\Je @ v A1 delay cost YauualuLAIBYY

Wag ¢, = 50001, —

a

b, fi0 A1 delay cost ildluanedwyayas
NAITUN

I, o f load vesanedaaaiifiansan

C, Ao A1 bandwidth vesaedaaodi
NATAN

a fio anedynynd (link) AR5

f  fo Usurudeyanlnaaindunieluds

s AD IMUAAUNIG
t A Iualangmng
- < &
N 79 @AY UUANILA

2.7 optimum solution

P

fndian [12,13] Tu
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Yeymnswidunig
SEUULATRT8 Tt uunewfiamaruse@nsninlu

WB9SLHLIANNUNNANER LATIUVDINILATBUY

q
v

Feanusoleuduaunisle sadl

Handuinguszasd

Min @ (delay cost) = Yaea(Pa(ly, Co)) (6)

Wauluf 1
dg ifv=t
—dg ifv=s

0 otherwise
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A 4

g‘l.lﬁ 7 aunisaauly flow conservation

wail aun1sit (7) Wuaunas flow
conservation [5] Faduaunsdouls (constraint)
fitaiu flow () Tuwdazanedyaa Ineaunse
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2.7.3 9n3UTl 7 nadifitviun v Liduii

v

Futaneuazaens deayadiluaidn v agwiniu
Foyafilnasonain v uaaueilawintu 0

Houladl 2

S < xyt % Dy (8)

o x Ao wumsnslvavesdeya Feflanduls
uA 0 vide 1 Wi
D, fis NMslvasiu a gaUanena

aunsil (8) 1uaunsdeulaivedulyt

Foyaiilnasnluun u a9 Wdlvua v 1n 9

)

o
o

pafiAlaiiiunisiuasin s gavatenia t 6

wanslusuin 8

Uy vy

2 2 —
{ A
. \\-/! D, =7

3U# 8 auniseulvvesaunisi (8)

Geuladi 3
Yuven xzi',f; <1 9
aun1sit (9) Wuaunsideuludeduls
dunanistradeyannuiininainluuele o lUds
Uangymadllafisadunianed
Geuladi g
Wiy = Wy (10)
dlo w e /1 weight vaaduna
aunns? (10) Wuaunsiieuludeduly
A1 weight U9UdUN99N u TU v Asaviaiuan
weight g09dun1991n v 1U U

Wauluf 5, 6 way 7

Wyp + Poe — Py =0 (11)

xs.',fz’l'wuv'i'Pvt_PutZl (12)

x5+ Wy + Py — Py) /M < 1 (13)

dlo P #e @1 weisht auvaudUNN

M @D A1 Weight g@9anvaudun

91n5U7 9 wudaneaunsi (11) A
weight 1@UN19970 u 1U v vIndu A1 weight 593
YodEUNe v 1 t Aeslddpeniinasiudi weight
Yo9dUN1991n U 1U t lagan weight I89LdUnNI
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waziiielalidenidunisiilidfian weight (mnedild
fien weight e vefl x fAdu 0) Fawandlu

aunsi (12) uag (13)

Wup Py
Py

JUN 9 [ouludl 5,6 uay 7

28  [aulvnsduganisuszuiana

(tolerance)

a

Juafidmusmuwsnansiivesiign

gousuldvemadnsnananiusoutagtu (x,) fu

v
a IS

EHAUANLUD

q

SBUAIUIUADUNYL (X;_,)

|(X; — X;—1)| < Tolerance = (1 + |X;|) CNERRERE

Tumsne

50Ul X; F(x) | IXi-Xiq| | Tolerance*(1+[X)
1 |05 20 - 15410
2 |oa 18 0.1 1.4410"
3 (035 17 0.05 1.35%10"
4 [0351 16 0.001 1.351%10"
5 103509999 | 1599 | 1¥10" | 1.3509999%10
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I1NMNIDYNY LUBAN tolerance 10

NuUINlusauN 5| — X))l HAa1deenin
Tolerance * (1 + 1X;|) F9@UAANITINNUNTOUN
5 wazlaaiaimay (X) Wiy 0.3509999 7ilvien

aunsingUseasa [f (0] Wiy 15.99

3. A5N15AHIUIUIRY

ASNABBILYINITLUTIULREUTENRING

lasatiefidnuad1dmtdnaleisyaaely du

Barsldedmdniiugiu wazisdumand laelu

= o

anN13n

@
o

ANSNAADID TUATTUIULAUALAL LAUARNS

¢ 1 o
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