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Research on Protocol Oblivious Source Routing for Data Center Network

CHANG Kun, ZHAO Min, LIU Lei, TIAN Ye
(School of Computer Science and Technology, University of Science and Technology of China, Hefei 230027, China)

Abstract: Traditional Data Center Network (DCN) cannot satisfy large-scale networks and cloud-oriented infrastructure.
Routing policies in traditional DCN complicate the forwarding elements and the topology management is inflexible in
large-scale DCN. Protocol Oblivious Forwarding (POF) is a groundbreaking forwarding plane techhofbgy. In this study,
we proposed two technologies of DCN. We designed extremely simple rout%ng mechanismﬂwitﬁ POF. Forwarding
elements of DCN can process packets easily using simple source routing [;‘r_oto'col. Furthermore, we designed a
cooperative topology management strategy to reduce redundancy of‘probe packets. We implemented our technologies in
POF-based DCN and conduct some experiments. Results-demonstrate that our routing mechanism can effectively simplify
the forwarding elements and our topology management strategy can reduce the probe packets redundancy.
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H1%1. HostTopo(h, Hop, LocalTopo[])
Input: host 4, int Hop=0, topology list LocalTopo

Output: ToController
Steps:
. if has received SRProbe of other host then
ToController(NULL);
. Hop=Hop+1;

. pkt = construct_pkt(1, Hop, h.dpid);

1

2

3

4

5. foriin h.ports do
6 send(pkt);

7. while time < LIMIT_TIME_H do

8 if receive SRProbe packet pkt then

9. add_topo(LocalTopo, pkt);

10. if received nothing or only boundary packet then
11. ToController(LocalTopo);,

12.  Goto 3;
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13. SRForward(pkt);

14. else

15. SRFlood(sw, pkt, inp);

16. else

17. if see pkt.Own for the first time then
18. pkt.Flag=2;

19. pkt.Hop =0;

20. add_label(sw.dpid, inp, inp);

21. double_label(pk?);

22. SRForward(pkt);

23. else

24. Drop(pkt); '

Procedure SRForward(pkt) |
1. if pkt.Flag == 0 then

2 port= extra"ct(p.kt.SRlabel);
3. ei‘sg
4
5

e

port = extract(pkt.SRPlabel),
. forward(port);
Procedure SRForward(pk?)

1. foriin sw.ports do

2 if i != inport then

3. add_label(sw, dpid, inport, i);
4

forward(i);
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TR T EML.

$¥%3. ControllerTopo(h[], GlobalTopo[]) ¢ \

Input: host list /, global topology list Globaqupo:.
Output: NULL J -

51352, ProcessPkt(sw, pkt, inport)
Input: switch sw, packet pkt, ingoing port inport |
N

Output: Forward or Drop

El
®

Steps: "

1. if pkt.Flag == 0 then"

2 SRForward(pkt);

3. else

4 if sw.Own == 0 then

5. sw.Own = pkt.Own;

6 if pkt.Own == sw.Own then
7 if pkt. Hop == 0 then

8 SRForward(pkt);

9 else if pkt. Hop == 1 then
10. pkt.Hop =0,

11. add_label(sw.dpid, inp, inp);
12. double_label(pkt);

Steps: ‘ "‘_‘ 5

1. while time.< L‘IMI'T_TIME_C do
) “i‘f received LocalTopo[] then

3 GlobalTopo.add(LocalTopo);
4. for host in h[] do

5 send(GlobalTopo);
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