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* Scientific user with loads of data to process
* Easily parallelizable

* No access to specific cluster resources
* No worries about configuration

 Easily configurable elastic cluster
* Highly scalable

* Easytouse
* Upload a file as input
* Download a file as output



GOALS OF THIS TALK

 What are Functions as a Service (FaaS) ?

 From Public to On-Premises FaaS
 AWS Lambda
e SCAR
e OSCAR

e OSCAR use case:

* Serverless plant recognition application
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Private Cloud Infrastructure Platform Function Software

(as a service) (as a service) (as a service) (as a service)
(serverless arch)

Functions

Application plication Application Application

Runtime Runtime Runtime Runtime

nd Code Backend Code Backend Code Backend Code Backend Code

Virtualization Virtualization Virtualization Virtualization Virtualization

Server Machines Server Machines Server Machines Server Machines Server Machines

Storage Storage Storage Storage

Networking
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Networking

Networking

Networking

Networking

. Public Cloud Provider - responsibility
. Application Writer - responsibility
Awesome Vizualisation picked from : Ref : h
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PUBLIC FAAS: AWS LAMBDA

‘ ~, ._Gi'i y Computacién de Altas Prestaciones
* FaaS - Functions as a Service (Serverless Computing)

— Executes functions in response to events with automated elasticity

Stateless functions executed in closed environments

Allows different programming languages:
— Node.JS, Python, Java, C# and Go
* Pros
— No infrastructure provision or configuration management
— Large elasticity (thousands of parallel executions)

e Cons

— Requires re-architecting the application
— Difficult to customize execution environment




EXTENDING AWS LAMBDA:

SCAR  GRyCAP

‘t‘ Grid y Computacién de Altas Prestaciones

e Serverless Container-aware Architectures

— Runs on AWS Lambda

— Executes customized runtime environments
provided by Docker containers (using uDocker)

— Highly-parallel event-driven file-processing
serverless applications

— Bring your own application and runtime

grycap / scar @ Unwatch~ 17  dUnstar 316 ¥ Fork 23
<» Code Issues 7 Pull requests 1 Projects 0 Wiki Insights Settings
Serverless Container-aware ARchitectures (e.g. Docker in AWS Lambda) Edit

docker aws-lambda cerverless  Manage topics
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« SCAR Supervisor: SCAR (client) s
— Retrieve the o I} !
. @ @ ®¢ ®return puII
Docker image Bome |
. . . Lambda function Lambda function instances
— Retrieve input file SCAR (supervisor) PN
h t ] Udocker p ST
— Launch container 2, ?9* I
— Store output file %
e Useful for bursts B @ oz
of short stateless > =
computational e =
jobs —

architectures,”Futur. Gener. Comput. Syst., vol. 83, pp. 50-59, Jun. 2018.

A. Pérez, G. Molto, M. Caballer, and A. Calatrava,“Serverless computing for container-based
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Massive image recognition
system using Neural Networks

— Service triggered on-demand upon
uploading a file into a bucket

* Supporting languages [ applications not being
easily supported by AWS Lambda
— R, Erlang, Elixir

* Image /Video transformation



PUBLIC FAAS: LIMITATIONS

* Imposed by the publlc Cloud provider
* Size of the containers (< 230 MB)
* Execution time of the Jobs (5- 15 min)

e Solution
* Create FaaS infrastructure in our own Cloud
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Deployment on multi-
Clouds

Elastic Container

Orchestration Platform
KUBERNETES

OSCAR
Services

O http://github.com/grycap
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On-Premises SCAR (OSCAR)
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Plant Classification with Lasagne/Theano

— Example extracted from:
* https://github.com/indigo-dc/plant-classification-theano

Pretrained convolutional network
 Classifies a plant i |mage among 6K plant species
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http://158.42.105.19:32112/swagger.json Authorize Explore

On-premises Serverless Container-aware ARchitectures APl Gateway
OSCAR APl documentation

More documentation available on Github

hitps://github.com/grycap/oscar
Apache?

i  /function/async/{functionName}
/function/{functionName}
S /function/{functionName}

vataiA /functions

%
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Sy /functions

PUT ffunctions

[ BASE URL:/ , AP1 VERSION: 0.0.1 ]

Show/Hide  List Operations = Expand Operations

Invoke a function asynchronously

Get a summary of an OpenFaaS function

Invoke a defined function

Remove a deployed function.

Get a list of deployed functions with: stats and image digest

Deploy a new function.

Update a function.
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oy /functions Deploy a new function.
Parameters
Parameter Value Description _I?%gmeter Data Type
body { Function to bOdY Examp|e Value
"image": "grycap/oscar-theano:latest", deploy
"name": "plant test",
"script": - {
" IyEvY¥mluL2JThc2gKCmVjaG8gIINDUkKIQVDogSWE2b2t1ZCBjbGFzC "image”: "functions/nodeinfao:latest”,
21meVIpbWFnZS5bweS4gRml sZSBhdmFpbCFibGUgaW4gJFNDOVIESUS "name”: “"nodeinfo”,
OVVELRKIMRSTIKRKIMERVIOQUIFPWBiYXN1 bmFtZSAKUONBULSITI1BVV "script”™: "ZWNobyAiaXQgd29ya3iMhIg=="
F9GSUXFYApPVVROVVRERKIMRT 0kUONBUL 9PVVROVVRIRK IMREVSLyR }

GSUxFX05BTUUKCNBSdGhvh j IgL2 9wdCO9wbGFudCl jbGFzce2 1maWwNhd
Glvbil0aGVhbm8vY2xhc3NpZnl faWlhZ2UucHkgJFNDOVI£SUSQVVR
fFREKIMRSAtbyAKT1VUUFVUX 0 ZITEU="

}

Parameter content type: | application/json ~ \

Response Messages

HTTP Status Code Reason Response Model Headers
2062 Accepted

460 Bad Request

590 Internal Server Error

Try it out!
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Try it out!
Curl
curl -X POST --header 'Content-Type: application/json' --header 'Accept: text/plain' -d '{ \
"image": "grycap/oscar-theano:latest", \
"name": "plant-finder", \

"script": "IyEvYmlul2Jhc2gKCmVjaG8gI1NDUk1QVDogSW52b2t17CBjbGFzc21meVIpbWFnZS5wesS4gRml s7SBhdmFpbGFibGUgaWagIFNDQVITSUSQVVRTRKIM
}' 'http://158.42.105.19:32112/functions’

Request URL

http://158.42.185.19:32112/functions

Response Body

no content

Response Code

202

Response Headers

“content-length": "@",

"content-type": "text/plain; charset=utf-8",
"date": "Sun, 67 Oct 2018 20:41:13 GMT",
"server": "Werkzeug/©.14.1 Python/3.7.8"
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plant-finder-in /

Used: 74.50 MB

& plant-finder-in

plant-finder-out
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plant-finder-out /

Used: 74.50 MB

plant-finder

& plant-finder
Predicted labels:

Abies alba | 68 %

Picea abies | 20 %

Abies pinsapo | 3 %

Abies grandis | 1 %
Woodwardia radicans | 1 %
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* Functions as a Service frameworks provide a layer of abstraction
on top of Container Orchestration Platforms

* InOSCAR

* Elasticity of function invocations handled by the FaaS system
* Elasticity of the Kubernetes cluster managed by CLUES and the IM

* High Throughput Computing Programming Model

* Future Work
» Support for multiple data storage back-ends (EGI DataHub, dCache, etc.)
* Web-based GUI
* Hybrid (on-premises [ public) workload distribution.
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