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Hi 
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~8000 pods across ~330 nodes across five clusters
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Stability
Money

Our observability platform
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Why should we care about any of this?
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Choose your difficulty

Most expensive ever

Existence is pain

Almost bearable

X = Infrastructure cost

Y = Misery

Raspberry Pi

All spot

No spot

Partial spot
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Lesson #1:

Workloads must terminate gracefully
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Anatomy of an eviction
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Swift evictions
Swift  evictions  randomly cause fun issues like disk corruption and dropped requests.

”Spot instances
provide no 

guarantee of 
anything ”

Unironically a perfectly acceptable stance
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Lesson #2:

Unpredictable eviction patterns will expose 

gaps in our system's resilience
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No single-replica workloads!

Eviction takes out the entire workload

Workload persists through eviction

Eviction takes out the entire workload

There’s no guarantee that the 
evicted replica can find a host quickly 

(or at all)
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Workloads may not co-locate

A single eviction takes out an entire co - located workload.

Workload spread across two nodes persists through eviction.
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Timing-based evictions
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Multi-zone evictions

Pod State Last Heartbeat

ingester - zone - a- 0 5s ago

ingester - zone - a- 1 4s ago

ingester - zone - a- 2 5s ago

ingester - zone - b- 0 0s ago

ingester - zone - b- 1 2s ago

ingester - zone - b- 2 3s ago

ingester - zone - c- 0 7s ago

ingester - zone - c- 1 108s ago

ingester - zone - c- 2 3s ago
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Multi-zone evictions

Zone A Zone B Zone C

1

2

3

A node in zone B is evicted

Zone A Zone B Zone C

1

2

3

A node in zone A is evicted

Zone A Zone B Zone C

1

2

3

Zone A Zone B Zone C

1

2

3

A node in zone C is evicted
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Back-to-back evictions

Zone A Zone B Zone C

1

2

3

Zone A Zone B Zone C

1

2

3

B-3 and C -1’s nodes are evicted.
They leave the ring.

Zone A Zone B Zone C

1

2

3

B-3 and C -1 rejoin the ring and start 
replaying their write -ahead log. This 

process takes ~10 minutes.

Zone A Zone B Zone C

1

2

3

B-3 and C -1 are evicted again  before 
being able to replay their write -ahead 
log. This time they don’t leave the ring 

and quorum is lost.
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Back-to-back evictions

The perfect storm:

• Multiple nodes in the same zone are evicted within a span of ~10 minutes.

• The evicted nodes must have at least one “overlapping” pod.

• Back -to-back evictions have to happen in two different zones at roughly the same time.

• This sequence of events was rare, hard  to debug and always caused downtime.
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Chaos compounds
Can our platform handle every conceivable combination of odd event?

Network fault + swift eviction = 

Swift multi - zone evictions = 

Traffic surge + back - to - back evictions = 

Eviction = 

Swift eviction + WAL replay = 

Swift back - to - back evictions = 

Node pool update + eviction = 
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Lesson #3:

Instance churn can be dangerous
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Avoid :latest at all cost

 
thing-doer-6c796d8599-4qzrd1
image: thing/doer:latest
imageID: thing/doer@v2

 
thing-doer-6c796d8599-jt65r
image: thing/doer:latest

imageID:

v3 of thing -doer was released 
recently

 
thing-doer-6c796d8599-jt65r
image: thing/doer:latest
imageID: thing/doer@v3

Pod is evicted and finds a new host node

 
thing-doer-6c796d8599-jt65r
image: thing/doer:latest
imageID: thing/doer@v3

v3 has some breaking changes

Pod is now crashing

New pod pulls the latest image 
(v3) and is now subtly running 

with a different image ID
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On-restart errors

node - jx node - vs node - wv node - ic node - kl node - jx node - vs node - wv node - ta node - kl

node - ic is evicted

node - jx is evicted

node - pq node - vs node - wv node - ta node - kl

node -kl is evicted

node - pq node - vs node - wv node - ta node - rt

(glossing over some scheduling details)
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On-restart errors

node - jx node - vs node - wv node - ic node - kl node - jx node - vs node - wv node - kl

node - ic is evicted

node - jx is evicted

node - vs node - wv node - kl

node -kl is evicted

node - vs node - wv
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Node lottery

Nodes fail all the time!
Every provisioning of a new node is a roll of the dice.

Drain the faulty node

Faulty node is 
provisioned

after an 
eviction

Drain the 
faulty node
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Lesson #4:

Eviction observability is crucial
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Eviction overview
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Eviction overview
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Eviction statistics
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Time-to-provision

Node provisioning can take an arbitrary amount 
of time and fail for a variety of reasons
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The issue that broke the camel’s back
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Eviction storms
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Eviction storms
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Conclusion

• Running all workloads on spot instances is not for the faint of heart.

• Spot instances punish bad practices.

• Spot instances will challenge our trust in the system.

• Spot instances increase the risk of engineer burnout.

• Running spot instances has made me a better engineer.
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Q&A
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