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Controlled validation of asvin.io
architecture

Assessment of scalability and
resilience

Monitor effects of network
latency and bandwidth

Gather network logs and induce
Insights

Authenticate reliability of the
architecture

Configure server parameters by
iterative experiments

Objectives




Background & Motivation ,-’-,

FEDAFIRE

« Galin practical knowledge of the architecture

« Stress-test asvin.io for a market fit solution

- Proof of scalability

- Verification and validation of the architecture

« Physical experimentation not plausible

- Fed4Fire+ experiments are cost effective

- Large computing experiment are possible on Fed4FIRE+
testbeds
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Experiment Setup .-’-.

FEDAFIRE

FEATURES

« Kubernetes cluster of 100
nodes

« Control server to build and
deploy docker images

- Grafana to visualize
analytics

Control Server

« InfluxDB to store time

series
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https://lib.ugent.be/catalog/rug01:002494719

Results ,-’-.

FEDAFIRE

Response time reduced by optimizing server parameters
Authentic proof of scalability

« Effortlessly upscale devices to 10,100, 1000x
Architecture is robust and reliable

* Requests from 10,000 devices handled smoothly
Verification of life cycle of an 10T device on asvin.io

* Registration ->Firmware updates -> Cancellation
asvin.io is adaptable to network latency and bandwidth

limitation
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FEDAFIRE

Analytics

FIRMWARE UPDATE RESPONSE TIME
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«asvin.io platform is robust and
scalable

Performance can be improved
‘Fed4FIRE+ platform is convenient
to use

‘Fed4FIRE+ experiments can be

tailored for specific needs

Ample technical support and
documentation available
Fed4FIRE+ Is best suitable for
stress testing

Diversified resources are available
on Fed4FIRE+ testbeds

Lessons Learned
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Business Impact o e

FEDAFIRE

« Practical proof gives edge over competitors

- Improved performance

« Cost effective

- Positive response from customers

- Expanded customer base

- Seal of verifiability from EU sponsored project
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Enormous data is generated from
experiments

«asvin.io has authentic proof of its
claims

‘Fed4FIRE+ experiments gave
practical knowledge

Cement confidence in architecture How did it help?
to fulfil growing market needs
‘Fed4FIRE+ experiments
reinforced trust in our solution
*Acquired new skills, e.g.
Kubernetes
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Value Perceived o e

FEDAFIRE

 Increased knowledge about the architecture

« Practical experience

« Proof of scalability and resilience

- Acquired new competence

- Confidence to run experiments on Fed4FIRE+ In
future

- Edge over competitors
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*Open, reliable and highly
accessible

*Credibility of European Union
Diversity of available resources
*Simple, efficient and cost effective
experimental process

Excellent technical support and Why Fed4FIRE+?
documentation
Combining Infrastructures
*Cost effective
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Resources and Tools o e

FEDAFIRE

JFED USAGE

Mo— - Provision and manage

= experiment on testbeds
- ( _]FEd Login - RSpec
User certificate: <CACHED LOGIN= Browse ... i Network and resource
Username: asvin COan g u ratl On

Authority: imec Virtual Wall 2
Cert expires: 2021-11-01 v

Password: | 000000000000000 ] ¢ ESpeC
Blegh « Bootstrap an experiment

- Testbed
 Virtual Wall 1
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Enter the password associated with the certificate

@ Connectivity Tester | %8 Advanced login = A Reset jFed
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FEDAFIRE

Resources and Tools

GENERATE ESPEC USAGE

hit$ pyth te- /main.py --hel 1 1
::a‘;e: ::in?:ygéfiga[f—:zzzz E:;EEE;] [—fn:—cantrcl—server] [--gateway] ° TOOI ertten In python

[--wall {wall1,wall2}]

Generate espec For kubernetes ° Generate ESpeC for Vlrtual

optional arguments:

-h, --help show this help message and exit Walll and Wa||2

--nodes [NODES] amount of nodes in the generated espec, not including
the master node

--no-conktrol-server Do not include the code to provision and setup a

control server with influx, grafana, private docker ° Easy to Create and deploy

registry and conktrol website
--gakteway add a gateway + apache server for delay testing

--wall {wall1,wall2} Target Virtual Wall, defaults te wall2 Ku bernetes Cluster On

rohit$ python generate-espec/main.py --wall wall1 --nodes 108

testbeds

https://github.ugent.be/jlemaes/generate-espec
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Resources and Tools o e
FEDAFIRE

KUBERNETES USAGE

r— o « Container orchestration

system

- Used to deploy, scale and
manage container
applications

 Progress | @ Error Spec

& Register experi

& Gathering experiment members info
% Processing exp form,
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Experiment Setup

CONTROL SERVER

[2001:6a8:1d80:2021:230:48ff:Fef1:1c2a):8000/image/

Experiments

Images

Images

id: 1, tag:
id: 2, tag:
id: 3, tag:
id: 4, tag:
: 5, tag:
id: 6, tag:
id: 7, tag:
id: 8, tag:
id: 9, tag:

* e s o o 8 0 0
&

asviniot?, tarfile: Download tarfile, build_started: True, build: True

asvincurl, tarfile: Download tarfile, build_started: True, build: True
asviniot-response-time, tarfile: Download tarfile, build_started: True, build: True
asvin-firmware-update, tarfile: Download tarfile, build_started: True, build: True
asvin-performance, tarfile: Download tarfile, build_started: True, build: True
asvin-latency, tarfile: Download tarfile, build_started: True, build: True
asvin-latency-increase, tarfile: Download tarfile, build_started: True, build: True
asvin-bandwidth, tarfile: Download tarfile, build_started: True, build: True
asvin-blockchain-block, tarfile: Download tarfile, build_started: True, build: True

@ [2001:6a8:1d80:2021:230:48fF:Fef1:1c2a]:8000/view/2/
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Experiments  Images

1d: 2
started: None
stopped: None
Parallel: 1

host network: False

Parameters: 10, parsed: [u'10]

environment:

® EXPERIMENT_ID: 2

* INFLUX_HOST: influxdb.zfr.wall2-ilabt-iminds-be.wall1.ilabt.iminds.be
® INFLUX_DATABASE: metrics

Image: Image 3 - asviniot-response-time, full url: influxdb.zfr.wall2-ilabt-iminds-be.wall1.ilabt.iminds_be:5000/asviniot-response-time

start experiment
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FEDAFIRE

USAGE

- Build and deploy docker
Images.

« Start and control an
experiment on cluster

« Scale containers on the
cluster

- Utilize InfluxDB and
Grafana for visualization

L s A




User friendly interface of jFed
experimenter

Around the clock technical
support

Abundant nodes on testbeds,
Walll 206 and Wall2 159 Added Values
High speed internet
connectivity on testbeds
Network impairment e.g.
delay, packet loss and
bandwidth limitation possible
Multiple OS are supported
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FEDAFIRE
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