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Mieroserviees- MicroMonoliths

e Applications are decoupled into modular pieces, or “services”

e Services are lightweight, making deployment and scaling less painful
o Orare they?
o  Problem: developers depend on many
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1. Search for the named module
2. Bind the module’s metadata to the symbol table

Would you trust these packages?
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e “bugs-everywhere”
e ‘“cocaine-tools”

Importing pip packages must be considered unsafe
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Pipsqueak

Package sharing serverless compute platform
e Extension of OpenLambda
e Pre-initialize download, install, and import steps

Cache pre-initialized packages/interpreters across 3 tiers:
e Unshared memory: paused handler containers
e Shared memory: interpreter prototypes with pre-imported packages
e Shared SSD: pre-installed packages
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Handler Cache

e Each customer’s handlers need to be sandboxed in a container, but we can

reuse containers for multiple requests

o Keep recently used containers in a “paused” state
o Inspired by AWS Lambda mechanism

e Simple LRU policy
o Evict on memory pressure
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e Maintain a set of Python interpreters with packages pre-imported in a sleeping
state

e Using a cache entry:
a. Wake up & fork a sleeping Python interpreter
b. Relocate child process into handler container
c. Handle requests

e Creating a cache entry:
a. Wake up & fork a sleeping Python interpreter
b. Relocate child process into cache container
c. Import Python packages & sleep
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Evaluation Questions

1. How much does package sharing improve latency?

2. How do the caching layers interact?



Microbenchmark

Not a stress test, want to examine differences in caching

Experimental Setup:

e 1 OpenLambda worker machine

e 2 random requests per second

e 100 distinct handlers, all importing the same pip package
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Conclusion

Problem:
e Lambda handlers are supposed to be small, but developers’ reliance on user-space
libraries inflates them

Our Solution:
e Share pre-initialized packages among handlers in multi-level cache

Results:
e 9-2000x speedups for single-package workloads



Questions?



