Oistddsstal/s=agdus=tal 2004 =H st &
2004 hE 212 ~22E ASOE W

First Exceed Level o] Z0] H&H 53 o= 7153 Hitless 2196 AA

7

AR ARENFTHE, B7=E

% If
FAA FE5 veE 416 A

amang.kim@samsung.com

Abstract
B A4+ hitless—restart”] 52 FE32
d&8 & = 9= wAE Fef9 Hitless
2}-4-El(Router) HAE Ag},
Hitless—restart?] 5ol g} &2 2F9-E17} reset
=2 shutdowno] % crlg}% forwarding
path®} JEHZ F2E FASs AS
gl ch 22 Y AA) hitlessrestart] 7}
Z TAEL BEI) restarts & HE
thu)ste] A4k activedt AE]EL fA] Al H ok
ghth= Aotk &84 dZo] 7158 Hitless
2B restart? A PSS FEHo L
d&gro @ 2gheE AABS Brt
Fypdos 9T 7 =S i) First
Exceed Levelo] &2 e}58 ¢ FH nje}
restart’} Q¢ AHS g8 Hoz J5g
T UEE gt} o]# g JdSAE o] 45l
el B9ETF FREY SGAE HoA 7]
Zol| hitless—restartES A gL 24
2} -E7} shutdown¥ = 1S HAE 4 o},

1. Introduction

2}-9-E] (Router) 2] <A A (Reliability ) =
YERZ A& glojA] 71g Fa3 A
7hdl sl 2498 0] Queue?}
overflowshs A& #Aste 21 8-9E 9
oS T A7l F2 ol 2 &
Aok TEe HEYZ FH] AlYAES
B A o] of gt o] follA A=
Az of sl Ago] HuElE, hitlessdh
FE A, o] &x}E0o] AlEsA MB]AE jES
T RS stz =8 %50 [1].
Hitless—restart (22 nop—stop forwarding) =
g}l 2] Al AH O] restartE sl ElE,
2}-9-819 forwarding pathE A& 2
olyz}, WEL 2 TopologyE SAEIEE
gt} [5]. ¥k o2 o]# 3} restarts
eH4E o quene’t T8 T e §FS
Hold 39 g

SB6-6

Az, B2 YA E0] hish—availability =2
carrier—class A|4~8& st glon,
ol gt AlAElE2 YA layerZt Bup ¢Hg A
o], YE A9 fail overE @Fole TET
[1]. Hitless—restart 2}FE Y 714 2 24L&
2}9-E1 9] restart7} YES o] FFS FA
EE st el e Eggo] Aol
$8E & JEE sh=d Aok dA9
hitless—restart B+$87} 71A 2 9= 71¢ 2
AL restartE b= AlFOA BRE 7}
F3o] BE7Msst oA <F "ok g
hitless—restart?} A1 2HEH, 2989
Aagol=y §A, B g2 dES
AstAl "ok ol 4yl A2 BSE7)
FAEGU GE7F HoAMe & 4 gle
Y E o)t}

o] & olg|g 7]&9] hitless—restart
2} 2] 715 MAE7] 6, first exceed
level o] E[2]& A&l dEHYU dF0]
7}%5-3F hitless—restart TH$EE 2 EF

&t 22} gt} First exceed level o] &2
EA48A As)A levelol] U3 marked ¥SIE
ZZA e Y A S B
Dshalalow[2]+= first exceed level L2 A4~ E
)45} e] first passage time, first passage
indexol] Wgt joint functiong ] W}
&84 dZo] 7453 hitless—restart
EE 72 A 02 9E9 queuert
overflow® 7] A9l restart actionS #d}+=
29 E o}, whek 299

E g F (traffic)2 AHels+= queued] 37]7}
E4 AR SE Hold A, $il=
queue”} overflowdt 7 o2 ZFF5hH,
router= °]#] gk queued] overflow= <14,
shutdowno] € 4 =& v o, #&

3 2 A ~(observation process)= FAYE
queuerlol =& @S, queue”} FAR| SE
{7 A AlEE dlSsle, blE
hitless—restart & 2 dgth. o] H 7 A A
SE hitless—prediction point®}iz # gkt},



ghek kA &A% (observation point) o] A
queued] AR SE Hold F AL G
AAolera stH, AHA FZEAAEE first
exceed observation porntc} il Z gk, o] A S
(k—1)W7] #2217 oA hitless—restart7}
s 2}, 2} 6= o] hitless—restarts] A ol =
non—stop forwarding® & A]9| T & 13 9]
dadol=, A7 &8 e 4 9o

o] H gk A&l IAdE2 reset point7hA]
A, o] Al do] AH oS 5E| non—stop
forwarding7}A] ¢} 2}7d o] ¥ba 5 A Ao}
25 A d|Z0o] 7153} hitless—restart &L 92
8] AFS FFHoE FY 7 4 glon,
hitless—restart 4|73}, reset A A 7}A| 2] H-
H4& AA gk 4 ok

o] =52 &3 B2 Ao Hof 9t}
2%l = FEH d S0 7tsd
hitless—restart ©$-8ol oz 2d &
hitless—prediction model®]&} &}z, o] 319
71820] = Fg85297 first exceed

levelo] 29 H&WHE o}F a1 gloh
3FNAM = 2dH e84y} HEE S
23 B ¥ hitless—restart ©FE1 9] &}l
g v wE &49laL, nhA e 53N AE R
e Ll vkl disiA AF-skoith

2. Stochastic Hitless—prediction Model

Cez queued] & AF e & 9nsta,
Dee A BE&7HE & 9 v (observation
period) $tc}. 1,2 £ A

A& A7 (observation point)o]BFiL s},
BEEL [, 7 B0k HSo=
FAA SE Wl s B 1 AHE
first passage timeo)tFi # T}, G o]
A A9 ko] kS v[2]E AYYsiH,
termination indexv}il §-&t}, o] A,
hitless—restart7} Al &5 = A& 1,7
Aok whek AkE v o] 49 Ak

(A.T)=> C, =
=T (1)
a8, ol W3l joint functions
(2.8 = E 2% g%
(2)

o5 Ao gt} oA 2153} termination
index+

SB6-7

ettt Sstal/st=E d=ts] 2004 Z=H =t 3
2004 hE 212 ~22E ASOE W
v =min{k: A, = 5} (3)

7} Aok &83 dq&o] 7bed
hitless—prediction =2 9] joint function

T e [ e A, 91 —TT 1]
Le (8, 2,0.0)=E|&2z%e e "1 (1)

o] A}, o714 S—12 queue?} overflows}7|
A2 7244 (observation point)< EEHT}
o] 3} first level exceed o] 29 s|HL
Dshalalow [2]17} #A|AI3F Wl o g & 5 i),
gkek  functional

Giz)=D,flp) =1~- }_j_f:F Fo(5)
=0
olgtaL b,
flp)=DG(z)
o] @t} o7]el functional
S {-r limZerto(e). k=0,
: a, k<0

o] Ao "} [3]. o7]A, (HE

L@ vz 8) —y(wz. 0)
)

+7) 1 —Eywz.0+1)

9} o] Ao AZA, 1,8 FETE
gt moment generating function® vel
%} generating function<
Ele "™+ = Ls 4(1.1,0,9) (6)
2H(2b)
El£ =Lz [£.1.0.0). (7)
o] gk whek 1WA Fd A|HY FHatoln)

termination index® @< oA ghopd,

(6)3 (7)& ol&sto 314,
E|i| =1i_aa}5%1;. 1(£.1,0.0)=D

Z(9})



. ) = . .
Elr, 1] =lim — 5515 4(1,1.0.6)

1 e, 0 1=~ e, 00} 1= 2 e D)

s -
ylw,0)—y{aw,0))
i

I )
=4

o] Ay,
3. Simulation of Hitless—Prediction Router
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