RAODON

RADON: DevOps for Serverless Computing

Speaker & Project coordinator:

Giuliano Casale
Imperial College London



e ¢
il 4
il >
i )-ﬁ
‘ o
"
il L
‘__:«V-(_' ol
—
T i

* |CT-16-2018: Software
Technologies

* 30 months project (Jan
2019 - Jun 2021) —

3 organizations

RADON Consortium

. eficode

w
|
by

¢
Imperial College

London

TILBURG . “3}%
UNIVERSITY &

é; ENGINEERING




e
=
i
i v

The Rise of Serverless FaaS

Serverless Function-as-a-Service (FaaS)

Fine-grained functions hosted in the cloud
and fully managed by the provider
Cost-savings in event-driven workloads
(e.g., loT)

Strong synergy with microservices

Resource decoupling

* stateless functions

* state persisted via storage

* state change can produce events

©

Serverless/FaaS Architecture
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Challenges in DevOps for Serverless

, , Legacy REST Service ~ Docker
* How to deploy and update in continuous, DevOps - ~ microservice
fashion, hybrid serverless-based applications? D
* How to avoid vendor lock-in? N y Faas
R function
* How to choose an optimal deployment configuration ‘ 1 —
respecting QoS requirements?
* How to debug infrastructure-as-code? S?ream U
* How to best do testing and monitor outcomes? (data pipeline) ﬁ

Storage
* Google Cloud Functions
Amazon Lambda

docker

A  APACHE

OpenWhisk

&>

AZure
Functions




Benefits for the end user

A DevOps framework to help developing FaaS-based products without code & data lock-in

Embrace a Low cost and low risk
technology shift

Multi-cloud serverless FaaS
Move/synch data between clouds
Compare and test alternatives
and their costs

DevOps methods and tools
to automatically build & deploy
microservices & FaaS

Reduce the learning curve Select best vendor
vet avoiding code & data lock-in risks

Embrace portability
across business use cases

Hw/platform independent
TOSCA model facilitate reuse
and customization

Multi-tenant orchestration
N

Model-based approach




9 4 RADON: modelling for serverless FaaS

* Easy-to-use composition of functions, microservices, storage, VMs, ...
* Reuse modular element to assemble complex applications

®

Graphical
Modeling

Model-based
Delivery

Quality Engineering



RADON Framework

RUNTIME COMPONENTS

DELIVERY TOOLCHAIN
ORCHESTRATOR

DATA PIPELINE PLUGINS

DESIGN-TIME COMPONENTS

GRAPHICAL MODELLING TOOL

DECOMPOSITION TOOL
CONTINUOUS INTEGRATION

DEFECT PREDICTION TOOL & CONTINUOUS DELIVERY

VERIFICATION TOOL FUNCTION HUB

CONSTRAINT DEFINITION LANGUAGE MONITORING SYSTEM

RADON IDE

CONTINUOUS TESTING TOOL TEMPLATE LIBRARY

FAaaS ABSTRACTION LAYER

* Technical objectives:
* A single multi-user
environment to access all
RADON artifacts;

e A front-end of the RADON
methodology enabling users
to invoke RADON tools:
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4} Most Visited ™ Hootsuite ©% Mail - damianandre...

Eclipse Che

Workspaces
4+ Get Started
Stacks

Factories

Administration

M Damian Damian Ta...

RADON IDE / Eclipse Che

nip.io

Stack with environment reaqy to develop

Integration projects with Apache Camel based

on 5pring Boot.

Node]S Express Web Application
Stack with Node]s 10

VX,
Java Vert.x

Java stack with Open|DK & and Vert.x demo
application

Java Spring Boot

Java stack with Open|DK 8 and Spring Boot
Petclinic demo application

D>

PHP Laravel with MySQL
PHP Stack with Laravel and MySQL real world

armlicratinm

e hrd Search

Stack with Go 1.12.10

Java with Spring Boot and MySQL

Java stack with Open|DK 8, MySQL and Spring
Boot Petclinic demo application

Node]S React Web Application

Stack for developing Node)S React Web
Application

F\

A -
RADON Workspace
RADON Stack

(3]

Quarkus Tools

Quarkus Tools with Open|DK & and Maven
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I & 0O A ©

ﬂ Banca online ING Dl... H Software Engineerin... - Wired News |d* Declaree | Online ex... " The Internet Movie ... @ Dataset Search

PHP Stack with My5QL and simple gatabase
application
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Java

Java Gradle

Java Stack with OpenJDK 11 and Gradle 6.2.1

<
4

Apache Camel K

Stack with tooling ready to develop
Integration projects with Apache Camel K

A

Python Django

Python Stack with Python 3.7 and Django
application

Node)S Web Application based on
Yarn
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Make a wish
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RADON IDE Integration O

RADON Kubernetes components
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File Edit Selection View Go Debug Terminal ~-RADON

@ E.O =g = = - Open Help Page MY WORKSPAC... = =

~ [ radonCTT - Open Monitoring page ~ [ User Runtimes
- 3how Deployment Status v @ winery-deployme _
CTT: Execute test configuration s New terminal

radon New File

> I theia New Folder

~ [ radon- Open ' radon-gmi

I _githe ~ @ cit-deployment/cit

i artifa Select for Compare »_ New terminal

e = e ot

Im datat ~ i vi-deployment/vt

e docs Copy Ctrl+C s New terminal

im interf Copy Path Alt+Shift+C > @ Plugins
I node Copy Download Link

i polic
i relati

BB servi

Upload Files...

>
>
>
2
»
> [ grouy Paste 4 radon-vt
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>
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Download

4 _edito Delete Delete
_gitatt
_gitign

= gmi-d
Jenkir Generate _editorconfig

= LICEF
REAL

Duplicate

Rename F2

Template library set REST APl endpoint

Template library config actions

Template library interactive actions



RADON Graphical Modeling
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RADON Graphical Modeling
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tosca_definitions_version: tosca_simple yaml 1 3

topology template:
node_templates:
platform:
type: radon.nodes.aws.AwsPlatform
properties:
# omitted for brevity
resize:

type: radon.nodes.aws.LambdaFunction

properties:
handler: index.handler
memory: 512
# ...
artifacts:
deployment_package:
file: thumbnail.zip

type: radon.artifacts.archive.Zip

requirements:
- host: platform
bucket:
type: radon.nodes.aws.S3Bucket
requirements:
- host: platform
- invoker:
node: resize
relationship: trigger

bucket
(S3Buckt)

RADON Models

resize
(LambdaFunction)

Handler: index.handler
Memory: 512 MB

[...]

platform
(AwsPlatform)

Handler: index.handler
Memory: 512 MB

[...]

3

Models automatically deployable using the RADON orchestrator.
Compatible with OASIS TOSCA standard.




RADON Delivery toolchain

Monitoring
Start here 9
"’ Prometheus
winery I EEE wovm so- mont rootToocy s | Tows Poowt

Orchestrator

Graphical tool
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RADON
Data Pipeline
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y Quality Guardrails in RADON

>

1. Create model

2. Run venfication
e.g., GDPR constraints

Verification Toaol

[All constraints verified]

1. Extract product metrics ¥
(e.9. # lines of code) Defect Prediction [ DEFPLOY ]
2. Extract delta metrics Tool F 3

[bebtyeEn tWwo succes=nve releases)

3. Extract process metrics
{2.g., # modsfications to the e in a releass)

o 4. Run detection
Application Source Code 1. create tests  Continuous Testing . r

/ / - Infrastructure Code 2. Run tests Tool
int div(a, b). | e
‘return a/b | -nclude: es-templateyml | this makes the application

""" | Whefles femplates |- Dehave wrongly
Possible divigion by zero | “when: es_templates [ bool irangty




More about RADON

RADCON Consortium

C i Test our RADON @ https://radon-h2020.eu/demo-homepage/
Unlocking the benefits

®EU & nttpy/fradon-h2020.u
of serverless FaaS

-q R'E'Flﬂ sitories 54 |':_:'| PEICk-Eg 25 ha PE'DFll'E 30 2y Teams 1 |E| Prﬂj ects 4 $ SE"ttir'IgS Exploiting function-level scaling and billing, automated
orchestration , and reuse of functions, microservices

and data pipelines to support new software development approaches

Pinned repositories

[l radon-methodology

Getting started: RADON Methodology for

developing microservices and serverless applications

w2 s

https://github.com/radon-h2020 hitps://radon-h2020.eu/

cf. YouTube videos
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