& Wort;Bench =

@ Dashboard £ Execution from 30. May 2014
BENCHMARK
B Definitions FINISHED 6 mlnutes
|2 Finished
© Executions
@ Schedules
° Created

Started preparing & Download

Q
+

1 Virtual Machine

° Start live ref
Cloud WorkBench

Infrastructure-as-Code Based Cloud Benchmarking

Joel Scheuner, Philipp Leitner, Jirgen Cito, Harald Gall

University of Zurich, Switzerland
{lastnamel}@ifi.uzh.ch

University of
Zurich™

‘software evolution & architecture lab

12/16/2014



Motivation (1)

Infrastructure-as-a-Service (laaS)

amazon | EC 2



Motivation (1)

Infrastructure-as-a-Service (laaS)

@ Hl \icrosoft

Google Compute Engine

sueriD (GPrackspace ©Joyent

2



Motivation (1)

Infrastructure-as-a-Service (laaS)

@ Hl \icrosoft

Google Compute Engine

sueriD (GPrackspace ©Joyent

2



Motivation (2)

Performance Variations
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[1] K. Salah, M. Al-Saba, M. Akhdhor, O. Shaaban, and M. Buhari. Performance Evaluation of Popular Cloud laaS Providers.
In 6th Int. Conf. on Internet Technology and Secured Transactions (ICITST), pp. 345-349, Dec. 2011.
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Motivation (3)
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Research Questions

How can existing laa$ cloud benchmarks be
described in a modular and portable manner?
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How can existing laa$S cloud benchmarks be
described in a modular and portable manner?

How can such benchmarks be periodically scheduled
and executed in cloud environments in a fully
reproducible way, and without manual interaction?




Benchmark Definition

Benchmark
Definition



Benchmark Definition

Benchmark . Cloud VM
Definition Configuration

config.vm.provider :aws do laws]|
aws.region = "eu-west-1"
aws.ami = "ami-896c96fe”
aws.1instance_type = "tl.micro”
end



Benchmark Definition

Benchmark -~ | Cloud VM -~ | Provisioning
Definition Configuration Configuration

config.vm.provider :aws do laws]|

aws.region = "eu-west-1" include_recipe 'apt’
aws.amir = "ami-896c96fe”
aws.instance_type = "tl.micro" Package ‘sysbench

end
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Implementation (1)

& Edit google-test

& C' [ cloud-workbench.io/benchmark_definitions/38/edit

& WortBench = & Signout

@® Dashboard Edit Benchmark Definition

BENCHMARK * Name Timeout for running benchmark * Provider name

Google
-

O Executions .
* Vagrantfile ® Start Execution

B Definitions google-test W Delete

<>

® Schedules
~ Vagrant.configure(VAGRANTFILE_API_VERSION) do |configl
~ config.vm.provider :google do Igoogle, overridel
OTHERS google.image = "debian-7-wheezy-v20140619"
google.machine_type = "nl-standard-1"
& virtual Machines %oogle.zone = "europe-westl-a" Schedule
en

- config.vm.provision "chef_client", id: "chef_client" do Ichef| |_—‘
chef.add_recipe "fio-benchmark@@.3.0"

chef.json =

v {
v "fio" = {
"metric_definition_id" => "seq. write",
v "config" => {
"size" => "1@m", ~ L A A
"refill_buffers” => "1 # Edit Schedule Bl Deactivate Schedule
}
} .
} Metrics
end
eate New Metric Definition
seq. write
KB/s (rat ]

Update Benchmark



Implementation (1.1)

+ Vagrant.configure(VAGRANTFILE_API_VERSION) do |configl
~ config.vm.provider :google do lgoogle, overridel
google.image = "debian-7-wheezy-vZ20140619"
google.machine_type = "nl-standard-1"
google.zone = "europe-westl-a”
end

~ config.vm.provision "chef_client”, id: "chef_client"” do |chef]|
chef.add_recipe "fio-benchmark®g.3.0"
chef.json =

v {
v "fio" = {
"metric_definition_1d"” => "seq. write”,
v "config" => {
's1ze” => "10m",
"refill_buffers” => "1"
}
}
}
end
end



Implementation (1.2)

Edit Benchmark Definition

* Name Timeout for running benchmark * Provider name

google-test Google

* Vagrantfile

4

Vagrant.configure(VAGRANTFILE_API_VERSION) do |configl
config.vm.provider :google do lgoogle, overridel
google.image = "debian-7-wheezy-v20140619"
google.machine_type = "nl-standard-1"
google.zone = "europe-westl-a"
end

4

~ config.vm.provision "chef_client”, id: "chef_client" do |chef|
chef.add_recipe "fio-benchmark®d.3.0"
chef.json =

v {
- "fio" = {
"metric_definition_i1d" => "seq. write"”,
- "config" => {
"si1ze" => "10m",
"refill_buffers" => "1"
}
}
}
end 15

and



Implementation (1.3)

Schedule

A

lo |chef|

& Edit Schedule Bl Deactivate Schedule

Metrics

<+ Create New Metric Definition

seq. write
KB/s (ratio )



Implementation (2)

® O O / g Fxecution 2014-06-29 of x

€« C' Y cloud-workbench.io/benchmark_executions/396

‘ WO"&BH{C‘& = (= Signout

@ Dashboard £ Execution from 29. June 2014

BENCHMARK

B Defintions FINISHED 3 minutes

I8 Finished

O Executions

Status Benchmark Duration Execution Duration
® Schedules
OTHERS 29. June 2014 ® Start Execution
&4 Virtual Machines 0 i Delete
O] Created

© Started preparing & Download = CStartlive +
S 1 Virtual Machine
[2014-06-29T11:35:21+00:00] INFO: cookbook_file[/usr/local/cloud-benchmark/fio_log_parser.rb] owner changed to 0 7
[2014-06-29T11:35:21+00:00] INFO: cookbook_file[/usr/local/cloud-benchmark/fio_log_parser.rb] group changed to 0 google default cwb-38-396 )

[2014-06-29T11:35:21+00:00] INFO: cookbook_file[/usr/local/cloud-benchmark/fio_log_parser.rb] mode changed to 755

[2014-06-29T11:35:21+00:00] INFO: template[/usr/local/cloud-benchmark/start.sh] created file fusr/local/cloud-benchmark/start.sh

[2014-06-29T11:35:21+00:00] INFO: template[/usr/local/cloud-benchmark/start.sh] updated file contents /usr/local/cloud-benchmark/start.sh

[2014-06-29T11:35:21+00:00] INFO: template[/usr/local/cloud-benchmark/start.sh] owner changed to 0

[2014-06-29T11:35:21+00:00] INFO: template[/usr/local/cloud-benchmark/start.sh] group changed to 0

[2014-06-29T11:35:21+00:00] INFO: template[/usr/local/cloud-benchmark/start.sh] mode changed to 755 SChed u le
[2014-06-29T11:35:21+00:00] INFO: Chef Run complete in 86.557784584 seconds

[2014-06-29T11:35:21+00:00] INFO: Running report handlers .
[2014-06-29T11:35:21+00:00] INFO: Report handlers complete

° © Finished preparing

# Edit Schedule ® Activate Schedule
© Started running Metrics
0 I 7 + Create New Metric Definition

9 Finished running



29. June 2014

Implementation (2.1)

Created

Bl
l_’|

Awnlaa Attt live rofroch
ownlio mj as larcuve refresn

Started preparing

e =

[2014-06-29T11:35:21+00:00] INFO: cookbook_file[/usr/local/cloud-benchmark/fio_log_parser.rb] owner changed to 0
[2014-06-29T11:35:21+00:00] INFO: cookbook_file[/usr/local/cloud-benchmark/fio_log_parser.rb] group changed to 0
[2014-06-29T11:35:21+00:00] INFO: cookbook_file[/usr/local/cloud-benchmark/fio_log_parser.rb] mode changed to 755
[2014-06-29T11:35:21+00:00] INFO: template[/usr/local/cloud-benchmark/start.sh] created file /usr/local/cloud-benchmark/start.sh
[2014-06-29T11:35:21+00:00] INFO: template[/usr/local/cloud-benchmark/start.sh] updated file contents /usr/local/cloud-benchmark/start.sh
[2014-06-29T11:35:21+00:00] INFO: template[/usr/local/cloud-benchmark/start.sh] owner changed to 0

[2014-06-29T11:35:21+00:00] INFO: template[/usr/local/cloud-benchmark/start.sh] group changed to 0

[2014-06-29T11:35:21+00:00] INFO: template[/usr/local/cloud-benchmark/start.sh] mode changed to 755

[2014-06-29T11:35:21+00:00] INFO: Chef Run complete in 86.557784584 seconds
[2014-06-29T11:35:21+00:00] INFO: Running report handlers
[2014-06-29T11:35:21+00:00] INFO: Report handlers complete

Finished preparing
Started running
Finished running

Started postprocessing



Case Study
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Conclusion

® Cloud WorkBench:
Open source cloud experiment
automation tool

® |Infrastructure-as-Code for cloud
benchmarking

® Easily configurable

® Reproducibly executable

20



Cloud WorkBench

& WorkBenchr = B Signout

@ Dashboard £+ Execution from 30. May 2014

BENCHMARK

B efintons FINISHED

© Executions

6 minutes

[B3 Finished

Status

Benchmark Duration
® Schedules

® Start Execution

OTHERS 30. May 2014
(& virtual Machines ° [ I Delete }
o P e n o u r C e
° Started preparing &Download =~ Cstartliverefresh = <

1 Virtual Machine

e —————y B e e

compile-benchmark.rb

[2014-05-29T22:08:47+00:00] INFO: cookbook_file[/usr/local/cloud-benchmark/jcloudscale-compile-benchmark.rb] owner changed to 1000 aws default i-da30f39a
[2014-05-29722:08:47+00:00] INFO: cookbook_file[/usr/local/cloud-benchmark/jcloudscale-compile-benchmark.rb] group changed to 1000

bmplate[/usilocal/cloud-benchmark/start.sh] gfeated file /usr/locallloud-benchm §llk/stariish
nub.comisealuzh/cloud-workbenc
5 s —i?| 9 Bl W ch

[2014-05-29T722:08:4/700U:00] INFO: template[/usr/local/cloud-benchmark/start.sh] group changed to 1000

[2014-05-29T722:08:47+00:00] INFO: template[/usr/local/cloud-benchmark/start.sh] mode changed to 755 SChedU le
[2014-05-29T722:08:47+00:00] INFO: Chef Run complete in 188.462181994 seconds

[2014-05-29T722:08:47+00:00] INFO: Running report handlers

[2014-05-29T722:08:47+00:00] INFO: Report handlers complete

Finished preparing

# Edit Schedule ® Activate Schedule

Started running

Metrics

o e
Further results: , Patterns in the Chaos” http://arxiv.org/abs/1411.2429
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https://github.com/sealuzh/cloud-workbench
http://arxiv.org/abs/1411.2429




Architecture Overview
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Benchmark Execution

Experimenter / : Provisioning
Scheduler CWB Server Provider API Cloud VM Service

:—Trigger Execution-bi E

——Acquire Resources—>;
Provision VM >

—Fetch VM Configurations

1<- - - -VM Configurations- - - - -

: Apply VM Conf
- onfigurations
P pply g
SSEEEEEED VM Provisioning Completed - -------- |
: Start Benchmark Run >E ~
- ' +  Run Benchmark
: ! —
«§——Notify Benchmark Completed :
1 TN

- Submit Metric(s)

«—Notify Postprocessing Completed
——Release Resources—>;

Postprocess Results
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Future Work

® Support additional cloud providers
(Currently: Amazon EC2 + Google Compute Engine)

® Integrate statistical analysis
capabilities

® Support the entire benchmarking
lifecycle via a single web tool
(define, execute, analyze)

25






