Performance evaluation of parallel cloud functions
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Presented results focus on two factors:
* achieved performance (impacts execution time)
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* Bring the proposed benchmark closer to real life workloads
* Provide basis for constructing a performance model

Benchmarking framework

The proposed solution is based on expanding a benchmarking
framework proposed in [4]. The new benchmark combines two
aspects of previous benchmarking suite:

* Workflow execution (infrastructure provisioning)

* Floating point performance

This approach allows for obtaining a more complete performance
characteristics of studied infrastructures, including factors like task
start delay and influence of parallelism. The testing load is generated
with Linpack.

The benchmarking application was implemented as a “bag of tasks”

workflow. A “bag of tasks” type workflow is depicted in Figure 1.,
proper application was composed of 1024 parallel tasks.

Figure 1: Benchmarking workflow graph
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Workflow approach greatly simplifies managing many concurrent
executions of benchmarking load. HyperFlow[2] workflow engine
managed the execution.

Tested cloud function providers include:
* Amazon (Amazon Cloud Functions, abbr. AWS)

* Google (Google Cloud Functions, abbr. GCF)
* IBM (IBM Functions, abbr. IBM).
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Figure 2: Measured performance in relation to function size. Each histogram contains result from 1024 samples.
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Figure 3: Histograms of execution delays for 512 MB function size and 1024 samples.
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Figure 4: Charts representing execution time of 1024 individual tasks.

0 1020 30 40 50 60 70 80 90

Time [s]

Figure 3. presents histograms of task start delays:
* AWS: 1 to 3 seconds

* IBM: cluster of values near the 15. second

* GCF: delay gradually rises with task number

GCF’s behaviour might be a result of infrastructure provisioning
policy, which includes throttling of requests. This conclusion can be
drawn from Figure 4. which depicts execution period of individual
tasks. In case of GCF we can see, that tasks are starting gradually
with a certain rate, and right after the 35. second rate increases.

Conclusions and future work

* The proposed benchmark allowed to measure the approximate
performance of FaaS providers

* Results revealed non obvious aspects of available performance and
influence of parallelism on the function start delay

* Performance results, with minor differences in average values and
cluster locations, are similar to ones obtained in [5]

* Presented results can be used as the basis for constructing
performance models of applications deployed to FaaS

* Future work: periodic monitoring of performance

References

[1] I. Baldini, P. Castro, K. Chang, P. Cheng, S. Fink, V. Ishakian, N.
Mitchell, V. Muthusamy, R. Rabbah, A. Slominski, et al. 2017.
Serverless computing: Current trends and open problems. In
Research Advances in Cloud Computing. Springer, 1-20.

[2] B. Balis. 2016. HyperFlow: A model of computation,
programming approach and enactment engine for complex
distributed workflows. Future Generation Computer Systems 55
(2016), 147-162.

[3] S. Fouladi et al. 2017. Encoding, Fast and Slow: Low-Latency
Video Processing Using Thousands of Tiny Threads. In 14th
{USENIX} Symposium on Networked Systems Design and
Implementation ({NSDI} 17). {USENIX} Association, Boston, MA,
363-376.

[4] M. Malawski. 2016. Towards Serverless Execution of Scientific
Workftlows-HyperFlow Case Study.. In WORKS@ SC. 25-33.

[5] M. Malawski, K. Figiela, A. Gajek, and A. Zima. 2017.
Benchmarking Heterogeneous Cloud Functions. In FEuropean
Conference on Parallel Processing. Springer, 415—426.

6] J. Spillner, C. Mateos, and D. A Monge. 2017. FaaSter, Better,
Cheaper: The Prospect of Serverless Scientific Computing and HPC.
In Latin American High Performance Computing Conference.
Springer, 154—-168.


mailto:malawski@agh.edu.pl

	Slide 1

