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{a) Largest-size Topology. Each pair of
groups 1s connecled by a single global link,

(b) Medium-size Topology, Every spine
router 15 connected w every other group by

(¢) Small-size Topology Every spine router
15 connecled o every other group by several

making the largest possible topology  that a single global link. parallel links. TABLE 1
preserves Dragonfly+ propertics. ToroLOGIES COMPARISON FOR ROUTER RADIX OF 36,
Fig. 1. Dragonfly+ Topology for k = 8 radix routers. For clearness, some of the links are omitled [rom the figures.
Dragonily+ Dragonl(ly 3-level Fatl Tree Jlevel Fat Tree | Shmbly
with 2:1 blocking rauo non-blocking
| - - — —
[=| j( I\ ﬁlé& y T Maximal number ol hosts 105,300} 26400 15,552 11.664 6144
Ei /—J_\ X zZ 57 F Number ol hosts per router 9 B 9 7.2 12
Group siae 324 162 432 324 10%
Umlorm random network throughput == 1007 == 100 = 57 I == 10605
°5|é& . J Worst case permutation network throughp == 50% == M3 (= 429 by |6]) = 5% 10005 = 5%
" VAN orst case permutation network throughput ) 5. 2% by |6] ( T )T
/_J_\ / 7 Z 4 Number of V0Ls 2 304 by |6]) I 1 -
; ameler 3 3 2
Source: Dragonfly+: Low Cost Topology for Scaling Datacenters _ Dumete _ ! !
Maximal Assured Roule Length H 5 (6 by [6]) 4+ - -



https://www.researchgate.net/publication/313341364_Dragonfly_Low_Cost_Topology_for_Scaling_Datacenters
https://www.janog.gr.jp/meeting/janog52/aiml400/

Dragonfly+> Ci&a (C ?

BYE RO (CHISG U/ COBH EO— RIS 2 2O E
OIP Network(CHFBIL—F« >7J = draft-agt-rtgwg-dragonfly-routing
>VRF/BGPZEEHIT B ET. MYITHHERRD/I\RZEIRXAEULTIRD

1. High priority : Minimal route (LGL) [Minimal path]
2. Medium priority : Intermediate spine route (LGGL) [Non-minimal path]
3. Low priority : Intermediate leaf route (LGLLGL) [Non-minimal path]
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(c) Intermediate Leal’ Route

Fig. 3. Dragonily+ Routes.
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R10#show bgp vpnv4 unicast all | b Net
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|Non—minima| Routing with BGP - LGGL

Network
Route Distinguisher:
*>i 10.0.0.110/32
#m 10.0.0.120/32
*>

Route Distinguisher:

*>i10.0.0.110/32
* 10.0.0.120/32
*>

Next Hop

Metric LocPrf Weight Path

65010:1 (default for vrf LOCAL) VRF Router ID 10.0.0.10

10.10.110. 110
10. 10. 30. 30
10.10. 20. 20

0 100 0 i
0 65030 65020 i
0 65020 65020 i

65010:2 (default for vrf CORE) VRF Router ID 10.0.0.10
10.10.110. 110 ] 100 0 i
10.10.30. 30 0 65030 65020 i
10.10.20. 20 0 65020 i
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BGP policies allow to implement additional logic taking into account network
topology:
Simple counting scheme to limit number of hops announce will travel in the core and
to prevent path hunting

Add C1 when sending announce to the core (if neither C1 nor C2 are present)

Add C2 when propagating announce with C1

Don't propagate announces with C2
Make min (C1) and min+1 (C1 & C2) routes eligible for ECMP or WCMP on import
into the pod VRF:

prepend AS-PATH for routes with C1 only

or rewrite AS-PATH

R10#

v Local VRFTI(EMinimal path&Non-minimal pathTYJLFILR

R10#show ip route vrf LOCAL bgp | b Gate
Gateway of last resort is not set

10.0.0.0/8 is variably subnetted, 4 subnets, 2 masks

10.0.0.110/32 [200/0] via 10.10.110.110, 00:33:26
10.0.0.120/32 [20/0] via 10.10.30.30 (CORE), 00:00:36
[20/0] via 10.10.20.20 (CORE), 00:00:36

v Core VRFTI(ZMinimal path/Z(Fh\=EE

R10#tshow ip route vrf CORE bgp | b Gate
Gateway of last resort is not set

10.0.0.0/8 is variably subnetted, 7 subnets, 2 masks

B 10.0.0.110/32 [200/0] via 10.10.110.110 (LOCAL), 00:33:17
B 10.0.0.120/32 [20/0] via 10.10.20.20, 00:04:27
R10#

Source: https://datatracker.ietf.org/meeting/117/materials/slides-117-rift-dragonfly-routing-00
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