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Serverless computing

A programming abstraction that enables users to upload programs, run
them at virtually any scale, and pay only for the resources used

Function-as-a-Service (FaaS): Cloud functions
as a basic deployment unit
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Function-as-a-Service (FaaS)
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Function-as-a-Service (FaaS)

Cloud function
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Function-as-a-Service (FaaS)
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Serverless functions eventually run in OSes
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Production FaaS workloads are highly heterogeneous
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Production FaaS workloads are highly heterogeneous
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Poor performance under existing OS scheduling
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Poor performance under existing OS scheduling
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Poor performance under existing OS scheduling
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Poor performance under existing OS scheduling
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Poor performance under existing OS scheduling
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Existing Linux scheduling policies are a
poor match for emerging FaaS

/(M KI() (]
Implication #1: OS-level function scheduling must

be workload-aware

Implication #2: Approximating SRTF (shortest
remaining time first) will provide a significant
performance boost for short functions
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Smart function scheduler (SFS)

SFS is a FaaS-aware, user-space OS scheduler

Key idea: Two-level scheduling
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Smart function scheduler (SFS)

SFS is a FaaS-aware, user-space OS scheduler

Key idea: Two-level scheduling
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User space ; Kernel space
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User space
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User space ; Kernel space
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User space ; Kernel space
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User space ; Kernel space

Worker 1

Global queue

FIFO-like scheduling

Worker N

Sliding
window stats /

Y

If time slice is too long Time slice T

. FILTER =

EEEEEEN

11/18/2024 SC22 | Dallas, TX | hpc accelera



User space
i

Kernel space

Global queue

CFS-like scheduling

=
®)
=
~
()
=
pra

Sliding IIIIIIIIIIIIIIIIIIIIIIIIIII:’
iy SIEE If time slice is too short

]
11/18/2024 SC22 | Dallas, TX | hpc accelerages. C FS 27



User space

Global queue +*"
*

Kernel space

4
QJ EEEEEEEEEEEEEEEEEEEEEEHS

_.._ — e innnna
4

R

N rs ]

+ & SFScollects stats using
- =« sliding window
n N
] N

Sliding

window stats

Time slice T

S FILTER CFS

11/18/2024 SC22 | Dallas, TX | hpc accelera

EEEEEEEEEEEEEEEEENETR



User space ; Kernel space
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User space ; Kernel space
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User space ; Kernel space
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User space ; Kernel space
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Smart function scheduler (SFS)

SFS is a FaaS-aware, user-space OS scheduler

Key idea: Two-level scheduling == Orchestrates existing Linux

*A FILTER level that dynamically tunes a global
time slice for newly arrived functions

*Filtered functions from top level continue in CFS

«Short functions run to completion )
*Online policy with minimum historical stats —
*Transparent to both upper-level FaaS platform and

underlying OSes _—) Ready to deploy
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Experimental Setup

e Standalone
* 16-core EC2 VM

* SFS-ported OpenLambda*™ (HotCloud” 16)

* 72-core EC2 bare-metal VM
* By modifying 29 lines of Go/Python code in OpenLambda

* Day one of the Azure Functions Trace

« 49, 712 function requests
e Breakdowns (min, median, max, percentiles)

* "Serverless Computation with {OpenLambda}.” Hendrickson et al. In 8th USENIX Workshop on Hot Topics in Cloud Computing (HotCloud 16). 2016.
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SFS Standalone — Turnaround time
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SFS Standalone — Turnaround time
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SFS maintains almost identical performance for 83% of the
function requests across all load levels
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SFS Standalone — RTE
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SFS-ported OpenlLambda
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SFS-ported OpenlLambda
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suffers 10X more context switches than SFS
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Conclusion

* SFS addresses the poor performance issue of CFS in FaaS workloads

through a two-level scheduling approach

e SFS adaptively tunes a high-priority FILTER pool that optimizes the

performance of short functions

* Experimental results show SFS outperforms CFS up to 50x for a

production FaaS workload
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https://github.com/ds2-lab/SFS
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