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Abstract

Nowadays various methods for energy saving have been studied in IP networks. This paper suggests a 2-phase OSPF
routing method for energy saving on IP networks having various energy profiles and analyzes its characteristics. The
phase-1 of the routing is an OSPF routing method considering the energy cost of devices besides existing metrics to
minimize energy consumption. In the phase-2 of the routing, it makes core nodes go into sleep sate for energy saving and
reroutes the paths affected by sleeping core nodes. At this time, we confirm that the characteristics of mean delay and
energy efficiency can be satisfied by limiting an allowable hop number in the reroute paths, and utilization rate of nodes
and links for assuring energy saving and network-level QoS. Since the efficiency of energy saving and delay
characteristics differ according to selection methods of core nodes to go into sleep state, it is that the a method of core
node selection based on MP(minimum_path) is more excellent than others in terms of network-level QoS and energy
saving in IP networks.
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Initial condition : G(M,Z), L;(7) =0, N,(T) =0,
N,(E)=0, 0,,(h) =0, N, (h) =0,
Cbst Y Ly
Input : constant=q,,,, max,K, input load pin
1. Calculate each r,, from input load pin at
each IR(ingress router)
2.if(7,,.. = T,,) { //phase-1 routing
3. repeat for each IR
4.  for each r, {
5. run Dijkstra’s algorithm between s and d
6. (L (D+r, =B & Ny(DHr, <o, 4
7. save to O,,(h), up dateZ ,(7), N,,(T), N,,(E)
}
8. else {
9. rerouting 74
(after freezing Z; on Z,(7), go to line 5)
}
10. until v IR(ingress router)
1L 3N
ji=1
}
12. else { //phase-2 routing
13. repeat
14.  select a target node
15, search for r,, passing the target node
6. ' ,<r,,, reconstruct G'(V,L)
17.  for each ', {
18.  run Dijkstra’s algorithm between s and d
19. if (L, (D+7" ) < Brax & Ny(D+1",; <o) {
20. if (0,,(h)+K=N,,(h)) {
21. save to N,,(h)up dateZ,,(7), N,,(1), N,,(E)
}
22. else {
23. release the target node, go to 14
}
}
24.  else {
25. rerouting ',
(after freezing Z; on Z,,(7),go to line 17)
}
26.  if (found Vv +",,) {
21. operating target node to sleep mode
}
28. until Vv core router
29. Z‘IJIAG(E)
=
}

a3
Fig.
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3. Pseudo code of 2-phase EP based OSPF routing
algorithm.
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