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Reddit
Shaped

What is “Reddit-Shaped”

● 100M Daily-Active Users
● Several “large” Kubernetes Clusters

○ >75k CPUs 
○ >30k pods
○ 96 CPU / 384GB memory nodes
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(01) The telegraf case - HOW?

statsd metrics many small udp packets

4 sender, 1 receiver loadtest like setup

4 streams, 8 queues load imbalance
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(02) The session case
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(02) The session case - HOW?

16 session pods scale-up event

All cores pinned throughput problem

netdev_max_backlog >>1000



31

(02) The session case - core pinning

16 session pods 5 pinned cpus

CORE0 CPU0
CPU48

CORE1 CPU1
CPU49

CORE2 CPU2
CPU50

CORE3 CPU3
CPU51



32

(02) The session case - core pinning

16 session pods 5 pinned cpus

CORE0 CPU0
CPU48

CORE1 CPU1
CPU49

CORE2 CPU2
CPU50

CORE3 CPU3
CPU51



33

(02) The session case - core pinning

16 session pods 5 pinned cpus

CORE0 CPU0
CPU48

CORE1 CPU1
CPU49

CORE2 CPU2
CPU50

CORE3 CPU3
CPU51

16×2.5 = 40 16×3 = 48



34

(02) The session case - core pinning

16 session pods 5 pinned cpus

CORE0 CPU0
CPU48

CORE1 CPU1
CPU49

CORE2 CPU2
CPU50

CORE3 CPU3
CPU51

16×2.5 = 40 16×3 = 48

8 cores for network?



35

(02) The session case - core pinning

16 session pods 5 pinned cpus

CORE0 CPU0
CPU48

CORE1 CPU1
CPU49

CORE2 CPU2
CPU50

CORE3 CPU3
CPU51

16×2.5 = 40 16×3 = 48

8 cores for network?

hyper threading != isolation



(03)
Network = CPU 
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(03) Network = CPU noise

 5 - 3×0.4 = 3.8
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(03) Network = CPU noise

accounting delta
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(03) Network = CPU noise - HOW?

pinned cpus kernel won’t move you

high softirq node reduced cpu available

unlucky core pick probabilities…
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(04) Conntrack
netfilter conntrack

1. Fastpath for known connections
2. Used for network address translation (node ports)
3. Used for service ip “load balancing”
4. Can be a performance bottleneck

    Shared global resource with a hard limit!
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(04) Conntrack

2-3% of the cluster at >90%
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(04) Conntrack

2-3% of the cluster at >90% connection
issues
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(04) Conntrack - HOW?
k8s AMI update undetected config change

1M conntrack limit way lower

k8s upgrade node rollover

1 week buildup kube-proxy bugfix
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(05) What now? conntrack / optimize

250M

100M
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(05) What now? conntrack / optimize

TIME
WAIT
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(05) What now? conntrack / optimize

https://www.reddit.com/r/RedditEng/comments/1fnt8af/a_million_connection_problem/
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(05) What now? conntrack / alerting

400k soft limit

15% of nodes
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(05) What now? Session
outlier detection

1. GOMAXPROCS
2. CPU requests
3. HPA target
4. Remove Limits
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Receiving packets - The Fix

80% utilization!
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Receiving packets - The Fix

40 rps cores

8 irq cores
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(05) What now? Accounting

accounting delta
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(05) What now? CPU cost (unsolved)
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(05) What now? CPU cost (unsolved)

iptables

>4000 cores
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Special thanks

To the teams 
involved



Thank you


