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(1) ABSTRACT

e Serverless computing platforms use containers to create
environments.

e Function as a Service paradigm, is dependent on the time
to load the necessary container.

e \We focus on the problem of rapidly loading Python
environments in Globus Compute platform.

e Globus Compute is deployed on HPC systems and
suffers from costs of shared file systems.

e \Ve evaluate existing solutions such as containers and
microvmms (Docker and Firecracker)

e \We propose a new approach using lightweight Python
Unikernels.

e \\Ve show considerable speed up in cold-start times using
Unikernels

@ BACKGROUND
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3. Globus Compute applications can
be executed on various
infrastructures, including HPC, which
iIs commonly used by scientific
applications

@ EXPERIMENTS

e Experiment 1: We measure the boot time of the Python
Unikernel running on gemu-kvm, and compare it with the boot
time of Alpine Linux running on Firecracker, and Docker. Boot
times are measured within the Python interpreter

e Experiment 2: We further explore where time is spent when
booting Firecracker VMs

e EXxperiment 3: we conducted a scaling experiment with

Firecracker and Docker integrated with Parsl. We measure the

time it takes to create 240 workers across 16 nodes.
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2. Globus Compute, a federated FaaS
platform, can leverage virtualization to
improve portability of applications
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RESULTS

e Python Unikernel boots
1.6x faster than Docker
and 2.4x faster than
Firecracker

alpine+docker
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S s e Alpine Boot consumes a
plurality of time
e Provisioning Firecracker
consumes little time
e Spawning FuncX worker
consumes almost as much
time as boot

Workload

e Standard Parsl spawns all
240 workers before
Firecracker boots 1 worker

e Docker’s boot time mirrors
Standard Parsl
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CONCLUSIONS

e \Ve investigate methods to improve cold start times with
Python unikernels.

e Unikernels move the entire execution environment into
memory turning many small reads into one big read.
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