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Table 1. Evaluation of the state requirements in terms of entries at switches.

Physical hiosts

T (g = T
Poriland | SiBF | VI

0 130 |3
S 0

96 | U6 | 54m0 [ 144 B2}

L
0 02 04 06 0B 1 12 14

0 02 04 DE DB 1 12 14
Hormalized link utlization Narmaized link uization
fa) All o all. (b} Random.
Figure 5. of the load . CDFs of the link utilization.







Data Center
Layer 3

\ Layer 2 i T

LB S S LB

1

AllA]|..|A AllA]...|A

A Single Layler 2 Domain - -
L W T— .

- e [ ] [ ] o




HEYHE ' ( )
— " *+#’_
— # [/ x :
. *0 (- 122" -2




Internet
Data Cen!
Layer 3
« )/
A 2 3
Layer2 |,q
4
. $
111
Key:
* BR = L3 Border Router
AllA]l..lA AEAY ... A = AR = L3 Access Router
= S = L2 Switch
L ; | |l R =1nad Ralanrer
A Single Layer 2 Domain ! 344 444 "
1V T —— .



"23 8 59 '00:;<=

e # & )
e« 5 " H
" *2
4 859 '00::<=
-5 2
— 62 ,7*2,.

/

/2



Core

Switches
Aggregation
Switches >< >< ><
Top of Rack
Switches I I I I T I | T T T T T T
— B
‘L, _
Servers
- CPUs
« DRAM
* Disks Clusters

Racks
» 40-80 servers
» Ethernet switch



0!
2,
o !
5| Rack Manager Tree Discove! [ Ll J
3 2, (VLB Routing Service | vy Replier
8 : Topology Discovery Protocol
e
5 | .
3
g |
<
1
g_ H [ Open vSwitch J [ OpenFlowVMS J [OpenFIow—enabled HWJ
[T
-

Table 1. Evaluation of the state requirements in terms of entries at switches.

Physical hiosts

Tl =

i}

i 2Ty
Portland | SiBF | VL2 | Portlund | SiBF
[ I 3 I

Percentie rank

o
B

3

@

on [ none3te ]

@ToR ¥ 7] 120 R i} 0
AGGR [ T80 |7 W W AR TS0 [ 1 T
CORE || 180 | W] 96 | 96 [ 540 134 | 14

o
0 o2 o4
Mormalized ink utiization

{a) All o all.

08 08 1 12 14

0

02

L
04 06 08 1 12 14

Normasized fink ulfization

(b} Random.

. CDFs of the link utilization.

Figure 5. of the load




ol O

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

| m=32 bits |




5 $ %) ?

iBF-based forwarding (Core in iBF?)
IP (src, dst); MAC (ibf, ibf)

iBF-based forwarding (Aggr_down in iBF?)
IP (src, dst); MAC (ibf, ibf)

OF-based forwarding action rule
IP (src, dst); MAC (ibf, ibf

Aggr ' iBF-based forwarding (ToR_dst in iBF?
..... ® g IP (src, dst); MAC (ibf, ibf)

-

- ~\
3 iBF-based ]
forwarding ’
L decisions

IP (src, dst)

IP (src, dst)
MAC (src, tor)

" MAC (tor, dst)

* Jokela, P., Zahemszky, A., Esteve Rothenberg, C., Ananfar, S., and Nikander, P. (2009).
LIPSIN: line speed publish/subscribe inter-networking. In SIGCOMM "09. ACM.
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‘IJ_;I Rack Manager ﬁ Servers ﬁ Topology and Directory Services
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2

Goal: Discovery and auto-configuration of switches

°
1] 2
cuu ° # 1 &/
begin arp receive server
if ROLE ! = TOR then ° ' 1#+
| ROLE « TOR;
end l ## 2
end
e 5 '
begin lldp receive neighbors
NBROLE « neighbors.ROLE; — ' '
if NBROLE = (CORE or TOR) then
| ROLE — AGGR; 0 , )
else if NBROLE = AGGR then no
| ROLE — CORE; ’
end

end










See details of the Distributed Rack Manager implementation in WGCA'’ 10









Bootstrapping
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Thank you!

guestions?
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» Topology (link tuples)

» Server Directory
(IP, ToR) mapping
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