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[1] LINED > TS 7ZEBA U CRX TE/25RE (JANOG39 FFREHR!) https://www.janog.gr.jo/meeting/janog39/program/line.html
[2] JANOG39EHE L /R— I TLINEDA > IS %&BRAUTRX TE/ZERE] https://engineering.linecorp.com/ja/blog/detail/135
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1. Centralized Load Balancers
Microsoft Ananta, Facebook shiv, Google Maglev, ...

2. De-centralized Load Balancers
GCP Internal LB, Cloudflare PoPs, ...

Add another load balancer! y_’ -

1% Tier: Provides
packet-level (layer-3) load
spreading, implemented in
routers via ECMP.
2" Tier: Provides
El . @ connection-level
(layer-4) load spreading,
/ \ \ implemented in servers.
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[1] Microsoft Ananta https://doi.org/10.1145/2534169.2486026

Google Maglev

[2] Facebook Shiv: https://www.usenix.org/conference/srecon15/program/presentation/shuff

[3] Google Maglev https://research.google.com/pubs/pub44824.html
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1628 :: BGP ECMP
Per-flow ECMP [C& D, LALBABS B EFHVECRS 71 v I EDE

Hash(5-tuple)

-> L4LB-[1-3]
Flow X > L4LB-1
L3 Switch
2 /
Flow Y VIP: 192.0.2.1/32

\ LALB-2
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VIP: 192.0.2.1/32

L4LB-3

4

eBGP peer Equal Cost Multi Path (ECMpP) ~ VIP:192.0.2.1/32
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Linux kernel A CENMET B. eBPFZBWESR/\T v MLIBEA
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Environment

Hardware: 2 x Intel Xeon E5-2630 v4 (10 cores) / 32G DDR4-2133 / Mellanox ConnectX-4 Lx EN 25GbE
Software: Linux Kernel 4.11.0-rc5+dcb421f4 / BPF JIT enabled
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Multipath TCP, IP Fragment, —ZBD4FIRZENH, ...
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DoS / DDoS Bh1il
AT—k7IEYY3VFvwvIa (LRU cache) O
BGP unnumbered (RFC 5549)
DC network®L31k
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XDP (eBPF) hardware offload, Programmable ASIC, P4, ...?




