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Current pain points

1. Limit for # of endpoints in a service 

2. Performance degradation in large clusters



Existing Endpoints API



Endpoints per service limit

# of backend pods: P
Size of Endpoints object: O(P)



Max size of etcd object

1.5 MB      ≈   O(5000) endpoints



Max size of etcd object

if endpoints object > 1.5 MB: 

     
 💥



Endpoints per service limit

● Size of object grows linearly with #endpoints

● Reaching default limit for object size in etcd



Service Control Flow
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Performance Degradation
GET /api/v1/endpoints?watch=true&...
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Performance Degradation

# of nodes: N
# of watchers: N
# of object copies per update: N



Performance Degradation

Size of Endpoints object: O(P)
# of backend pods: P

# of object copies per update: N
total bytes transmitted per update: O(NP)



Estimation

Size of Endpoints object: 1 MB
# of nodes: 5000

total bytes transmitted per update: 
5000 X 1 MB = 5GB DVD?



Estimation

total bytes transmitted per update: 5GB

rolling update?

~5000 X 5 GB = 25TB !



User Expectations

●

●

Just Works!

●



Solution



Goals of the redesign

●

●
○



Scalability Constraints
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Over Optimization
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High-level idea
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High-level idea

Configurable



Endpoint Update
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Endpoint Update
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Evaluation scenarios

●

●
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Evaluation metrics

●
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●
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Example Evaluation: Service Creation



Single Endpoint Update

Endpoints 100 Endpoints per EndpointSlice 1 Endpoint per EndpointSlice 

# of writes
# of watch events per watcher

O(1)  

1

O(1)   

1

O(1)   

1

Size of API object
Size of each watch event

O(P) 

20k * const = ~2.0 MB

O(B)

 100 * const = ~10 KB

O(1) 

< ~1KB

# of watchers per object O(N) 

5000

O(N) 

5000

O(N) 

5000

# of total watch event O(N)

5000  

O(N) 

5000

O(N) 

5000

Total Bytes Transmitted O(PN) 

~2.0MB * 5000 = 10GB

O(BN)

~10k * 5000 = 50MB

O(N) 

~1KB * 5000 = ~5MB



Rolling Update

Endpoints 100 Endpoints per EndpointSlice 1 Endpoint per EndpointSlice 

# of writes
# of watch events per watcher

O(P)  

20k

O(P)   

20k

O(P)   

20k

Size of API object
Size of each watch event

O(P) 

20k * const = ~2.0 MB

O(B)

 100 * const = ~10 KB

O(1) 

< ~1KB

# of watchers per object O(N) 

5000

O(N) 

5000

O(N) 

5000

# of total watch event O(NP)

5000 * 20k  

O(NP) 

5000 * 20k

O(NP) 

5000 * 20k

Total Bytes Transmitted O(P^2N) 

2.0MB * 5000 * 20k = 200 TB

O(NPB)

10KB * 5000 * 20k = 1 TB

O(NP)

~1KB * 5000 * 20k = ~100 GB



Service creation/deletion

Endpoints 100 Endpoints per EndpointSlice 1 Endpoint per EndpointSlice 

# of writes
# of watch events per watcher

O(1)  

1

O(P/B) 

200

O(P) 

20000

Size of API object
Size of each watch event

O(P) 

20k * const = ~2.0 MB

O(B)

 100 * const = ~10 KB

O(1) 

< ~1KB

# of watchers per object O(N) 

5000

O(N) 

5000

O(N) 

5000

# of total watch event O(N)

5000  

O(NP/B) 

5000 * 200 = 1,000,000

O(NP) 

5000 * 20000 = 100,000,000

Total Bytes Transmitted O(PN) 

2.0MB * 5000 = 10GB

O(PN)

10KB * 5000 * 200 = 10GB

O(PN)

~10GB



Why not singular endpoint?

●
○

●

●
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Generic API



Future extensions



Dynamic Endpoints Subsetting

●

●



Dynamic Endpoints Subsetting

●
●



Join us to help!



Future extensions



Performance degradation
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High-level idea
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