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1: def find_endpoint( ny, e ):

2: T, < SPF(n,,V,€)

3:  T!<«< SPF(n,V,€—{e})

4: 7, < RevSPF(n,,V,€)

5: F <= recursive__procedure(n,, nr, [n:], ¢)

6: return F

7: def recursive_procedure( n,, ng, P, F ):

8: tq < Metric(nr,ng, T)) — Metric(nr,ng, Tr)
9: for n; in P:
10: if Metric(n;,nr, ’7}) + Metric(ny,n;, Tr) < tq:
11: F < FU{ng = n;}
12: break
13:  for n; in children(ng, 7,)):
14: P’ <= P+ [ny]
15: F <= recursive_procedure(n,, n;, P’, F)
16: return F

& 3 End-point finding algorithm

*x 2 Motations

Notation Mean

v A set of nodes in network
£ A set of links in network
e Failed link

SPF(n,V,€) Shortest path tree from

source node n with {V,&}
RevSPF(n,V,€) | Reverse shortest path tree to
destination node n with {V,&}
Metric(ns,ng, T) | Metric from ns to ng calculated

from normal or reverse shortest

path tree T
Tr SPF(n,,V,€)
7—7‘, SPF(TLT,V,S—{E})
’7;- RevSPF(n,,V,£)
P A list of nodes on a path
F A function from destination nodes to

end-point nodes : {V — V}

Mi_sd Metric(ni,ng, Ti)
Miyr Metric(n;,nr, T;)
My—d Metric(n,y,ng, Tr)
ml_ . Metric(nr,ng, T,!)
’ g !
mi_, Metric(ny,n;, T,)
mi_ Metric(ni,ng, T;)
Mi—sr Metric(ni,ny, Tr)

3 IR TRHREFEDFHFMIONTHHT 2.
o 1 17ENS 6 [TAN MRy RiRA v
hZ&3k® D find endpoint 7 H L —T ¥ THDH. Z
DTr =T ¥, %/zw®%“/~bnr&&
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Y= RORKTHL F % recursive_function
Tav—Uy ko TROTWS. T, T, BEIO® T
» 1L, BIZEBIT % recursive function 7' v —
ANTHEAT L. ZO7DIZIIARKRTHIUL, b
% recursive function 7' L — ¥ |51 5L LTHx
HLENDH D, LU, FLlkNEMEIZ e D D& kT D
72, X3 FTIESIEUIE D TR,

KIZ recursive function 7’0 v — ¥ HFHIT 5.
IOTa—T X E AR — R on, HERNG ) — K
ni, B — R BHERG: ) — R ~D R A% KT Y
AR P, ZHETER LSS, — Kb RK
AN —=F~O F #5l¥ucet %, 8 7THTIX
X () OLEBEEFRETS. 9 4TENS 12 7THIX
Wi — R ne B — K ng ~D/NA P LD
&/ — K m 33 (7) W L TW D0 aHE L,
72 LTV ASHEITIISEE / — 8 ng (ISH$2 b
FNEVRRA L FELT m & FIOBERT D, /
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b — R ne MIBIAS, S&ha7=d 7 — R A,
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FTH MRy RIRA  DBERAFE LTI LT
b, fER — K n IZE VI — R KR A >
FELTE8RENS. 13 TE2D 15 7TRIE, /—
K on A ETHEE AV Y — 2B T, BIE
HEZEIT>TVDHE S, — R ng DETOF/— R
n &%/ — K& LT, recursive function 7 12 3/ —
Uy ERICEHRT 5.
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An Algorithm to Efficiently Calculate Alternate Routes in TI-LFA

Kazuya Suzuki!

! Department of Management Science and Engineering, Faculty of Systems, Science and Technology, Akita Prefectural University

Recently, the Internet of Things (IoT) has brought significant benefits by solving various social problems. As the IoT is widely deployed in our
social environment, the availability of IP networks carrying IoT data is becoming more important day by day. Various types of IP fast reroutes,
which are new technologies to shorten recovery times after failure, are proposed. Topology Independent Loop-Free Alternate (TI-LFA), which is
one type of IP fast reroute technology, is attracting increasing attention, because TI-LFA can recover all destination traffic in a network by using
Segment Routing. However, the algorithm required to efficiently calculate alternate routes for all destinations in a network remains known. The

paper proposes an efficient algorithm to calculate alternate routes in TI-LFA.

Keywords: IP Network, IP Fast Reroute, Segment Routing, Topology Independent Loop-Free Alternate
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