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Abstract: Hot-Potato routing is a mechanism widely employed in the border gateway protocol (BGP) interdomain
egress selection in large internet service provider (ISP). Recent work has shown that hot-potato routing is
convoluted, restrictive so that it can impact the robustness of interdomain routing. Though a lot of research have
been done to replace it with new mechanisms, these methods often ignore the issue of link failures or the failure
duration, which arise as part of everyday network operations. In this paper, a tunable interdomain egress selection
algorithm based on the IP link failure duration is proposed. The algorithm is tunable with the change of traffic
engineering goals and routing stability in routers. It can also satisfy the purpose of real time in routers. Simulation
results show that the algorithm can reach good balance among multiple goals.
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Hot-Potato routing
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—>

Fixed ranking routing

Fig.2 Different routings under link failure
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Table 1 Summary of notation

x1 SR

Notations Description
G Undirected graph
AG Change of the graph
14 Set of nodes
P Set of network prefixes for transit routing
P(0) Probability of the graph change &
T(0) Duration time of the graph change &

E The mapping of prefixes to egress sets
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A 0.5™M 545 4 ) T A vk oML 2R (2)) 19 X 300 0 oM R K B W B ) 4

R(G,N)={v|VveV,m(v,i)<m(v,i"),Vi' eN,i#i'},
RI(G,Nyv)={i|[VieN,veR,(G,N)},
1, RI(G,N,v) = RI(5(G),N,v)

H(G,N,v,0) = .
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T(G) 2 P 45 4T 1E 5 40 41 25 16 IR 2R R0 Re B2 [0, te(G) AR 7N T LE 5 BT AR 40 1 45 14 T A3t 5 A4
te(5) =Y. @u(l))(5), 6 € AG .

ste(0)=te(6)xp(8)xT(6) (©)
ate = p(G)xT(G) xte(G) + Zste(é‘) .

deAG
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3.1 EEHik
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D7 A B T B4 SRR SR TS W i O IGP B0 5 T I AR A B T, I 0 A5 R 2R AR (1
BTS00, 4 W45 RS Bk g A W R AR Kl 25 2500 SR, ST S 80V L TIE_TF 8%
(10 15 38 55 9 958 4 2 ) o SR Rk 1) BGP B AR IE PRI B2, 23 Sl TIE_TF off-line Al TIE_TF on-line.

Compute fi7) Statistics of
Configure router €] link failures

v

Path computation
Forwarding table

Off-Line part

On-Line part

Fig.3 Architecture of TIE_TF
K3 TIE_TF [45#

{ms(i.,e) = 1046+ O[O | -
mg(i,e) =d(i,e)
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5B e P R R 0y R, T 4% I A e 1 % B 28 A OGO H S, R, I S G AR IR P H I A R

B A 42 it A T B 4 & TIE_TF off-line &3 (1K) Db i filiik .

TIE_TF off-line 51k (120 3R V)R IRYIG WS D IR 2) R R ML 1H 57 AG WM ST I ] 58 H DR R 5k
55 b SR (T A S R B R e S R I B, AR TR SR — 2 AR A (6). 3L P P ER 2.1)%
IR, A5% ] 58 H 13 R VR B U P R BN KT B S R T B A, UG N fo()— B 020 R 2.2)F0K,
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Ilinput params: p(6),~7(9),y, @, TT, traffic demand,
output: £x(), type().
1) init all f(7)<1; type(S)«2;
2) while (4G is not empty) do
if (5 AG) then
2.1) if (teri(0)<teno(5)) then //satisfy (6)
So0)<=0; type(9)«1;
2.2) else
- w-TT-te,,m((S‘);
p(6)-te, ()

if [M>},&&~ 7(5) >TJ then
1e,,(0)

fs(6)<1; type(5)«4;

RM RM
else put 5to ¢ and sort with decrement according to M ;

step;, (6) — stey, (6)
Delete 5from AG,
3) Compute r, which is the left side of inequation (5); //satisfy (5)
while (g is not empty ) do

get the top element & from ¢ and delete it from ¢;
recompute r using ter;,(5) to replace tey,(9);
if (r<y) then

Jo()<=0;

if {f%(fs) >7J then fype(d)<3;
tey,, (6)

else type(0)«1,;

Fig.4 Off-Line part of TIE_TF
Kl 4 TIE_TF off-line %4y
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BGP Bl [ 1A ¥H JE BA S, A SR 7~ W B e B2 7 B R R 2 Sk A8 IGP il i 12Bg 754 BGP Wil 5 &
TIE_TF on-line S92 1) D A5 A%, 124 S50 AR S0 ] v S50 9 s 22 T (10 B8 8 o S B A JEVARUJR: 21 R A il s o AR
Pt S 7)VR T () BFIAE TS P st TR B0 B2 80 8 2 A SR s O & T AG, W4 f(e) ok 1, R 38 B A T 538 4 o
2 L&A I ) 5l 45 SR FH 0 = G0t T AG PRI RS R AR R 5 v (R i A7 0 R AR IR S5 4/ il SR BGP i
B ASH IR HAZ MR S I8 EB 73 W (10 VK 5, 199 24 B b G5 K38 R P BIWI IR 0 HIRES U 4T 1) f5() o 1LE0
P G RV A B L S A TR S ASTE B R B M I P R AR R BRI I, 3% S0k 1 L ER
AR ER T SRR e A e A U A T £ KA 0,BGP H E B MK & 2 5 41 Ui 4 1 IRAS TR I e

TIE_TF on-line Bk 28R 2.1) R R B — /Ny D AL 38 0 3R 2.1.0) R R, Ml SR A A0 R W 5 1
It s, U Bt 3 AT A 9 DAy — o i s Ak B TR I [ A AN S T TS 2 R I R A 5 AG, W ER L R TET £(0)
9 L0 A 5 (MO B T AG, AH R AR A2 IR IR S o) A2 1000 T f() A 1,75 D) () BRCSK S8 T
A PR 2.1.2) 3R 7R, 200 HA MO ok AR, W RAZ TR 8 T AG, W £5(0) 0 BUE $% [ TIE_TF off-line 714 25 AL HY
B, A5 W IEXS R fo(0) R 120 BR 2.2) 3R, M3 — AN f b 52 1 R IR AL B AR JE b D B8 2.2.1) 38 7R 12 1k
S EAELR N 45 30 MR BTG A G5 M U IR 2.2.2) 3 0 % M e T S 1 0 245 IR 4 VK, K AR
R 5% fAO B EAT AL PR, 4 S 0,00 BGP H FEBEA AR an S 0 1, D00 75 22 o 37 v S5 AT S5 W ) ) B 9 R AT
BGP i Fikde DI 2. 2) R T 78 b 56 4 Pk 52 sl /0 R 2 1 9l R BGP H LR B S RS fo( ) B I — 3K
PE D38 2.3) 3R 7R, 24 SHI SR 3, 1n 58 5 A 8 W ) 28 20 St o i e A7 A A AL 33X 3 B 224 i e A e e 4 A2 I T 5
TRSEAG VAT B 2 — N I ) g e, BT b 4 S . () e 2, T v 550 V9 o T ) 8 29 SR 64T BGP HE ML %
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1) In the original graph, mq(i,e)=ds(i,e); For every prefix p, select the egress point;
2) while (1) do
if (I2Bq is not empty) then
2.1) if(Jis true) then
put oto fg;
2.1.1) if (fg is not empty) then
o—{o/q};
if (6¢4G) then fi(r)«1;
else if (f5(r)==1) then fx(1)«1;
else goto empty;

2.1.2) else
empty: record the begin time of &;
if (0 AG) then
get fx(1);
if (type(8)==3) then put 7(J) to timer list;
else f5(1)«1;

reselect: if (f5(£)==1) then recompute msi,e) and reselect the egress point;
2.2) else /lreceive recover message
reset timer 7(6) according to A5 and delete §in the fg;
2.2.1) if (fg is empty) then
if (the original f5(f)==1) then select as in the original graph;
2.2.2) else [lpart recover
if (the original f5(£)==1) then &<«{fq}; f5(¢)«1; goto reselect;
else 5'«{fq}; goto empty;
2.3) if (timer is timeout) then
if (Find the corresponding &in fg ) then fi(r)«<1; goto reselect;
Fig.5 On-Line part of TIE_TF

Kl 5 TIE_TF ¥ on-line #4}

32 BN
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A ff S R TIE_TF S0k M U R KT 23X Al DU I B 1~ 3 3 (130 W kobn AL

I 1. TIE_TF 8k @il R AW 4&AE(5).
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AN S I fo )AL, AN 25 3 (9) i ar. STV AT 58 40 B8 3) R, th T AN X (8) RN 5 20 (9) /i T, I LU AR ¥ AG Hh 4
A fAO BB, AN 3 (10) ST FE AT TIE_TF 595/ on-line 3 72 rf, 4n B4 B MO St AG B e e HL 24
type(8)=3 IR ML BB Aty - INF [F) A /) 552 s Wl 858 ) 0, D00 O 2 MBS N () 1 AN AR, S AR A 25 2K (L0) 473 4 il o 2 2t
type(8)=3 HL IS A v I (i) /N 5I2 o Al 52 BT i), DU S5 8% f () BR AP 1 O 28 kg 1, A28 20 (10)— 52 A1 4K B o7 T R I i
A B T AG, AR B 5 H R (1025 B 2.1.1)F125 18 2.1.2), %5 RE# £ BUE A 1,825 20 (1) Bar . i 48 A 25 20,(10)

AR5 3R (1) LA A S 3 ik 5, AN 25 30 (B) 5 B 7. -
Zstemjp @)
Type(8)=1Type(8)=4 <l<y ®)

Z sz‘e/wtfpotatu (é‘)

Type(8)=1,Type(5)=4

ZSteTIE_TF (¥)

Type(5)=1Type(5)=2,Type(5)=3 (9)

<7
Z Stehot—pntato (5)

Type(8)=1,Type(5)=2,Type(5)=3
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zSteTIE_TF )
5edAG <y (10)
zszehotfpntato (5)

5edG

ZSteTIE_TF (%)
_0gaG 1< /4 (11)
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5eAG

EIE 2. TIE_TF 5k — @il £ A W4 AF(6).

TE WA SR AN B T AG, I AR £ B R 1, 58 AR 996 A 20 R4S A (6). 4 SR I R I T A G, AR
P TIE_TF off-line k4R, STVEAT 58 )5, 4G H MU (type(0) 55T 1,2,4 F1 3 HLHCRRE AL I TR AN /N T 52 B it
e ] ) — 5 9 AL 2 R4 (B). WL R type(S)=3 L IR Ak T Hsf T8 /)N T 52 e i e W [0, D00 % I8 () BB ERE O By 1,
T4 R 1 L R4 (6). 25 T IR TIE_TF S53k— % i A 4 R 411 (6). O

EIB 3. O IP BERR MRS & AG, 25 P BE BRI % 2 I, L i b 03 486 SR TR ) ) S s, 257 ) -
SR sG-S R TR s 2 25 3R A H AR, U TIE_TF S0VA M AR A2 2.

WA BEH] OPT RoRAE P E M [ o 25 IR, o Lk 160 10 2 396 SR PHD A1) S 6 PR T 2 36 A2 4 R4 1 (5)
FATR AL (6) 1 e UL BB ARAE OPT 8L N, U teriOteno(0)>y . steri (e poraro(6)>x TT BT,
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