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DEEP project in 1 slide

Hybrid DataCloud

e Designing and Enabling E-Infrastructures for intensive

data Processing in a Hybrid DataCloud (Grant agreement |

number 777435, Nov 2017 - Apr 2020)

« Global objective: Promote the use of intensive
computing services by different research communities
and areas, and the support by the corresponding e-
Infrastructure providers and open source projects

— Focusing on Machine learning, Deep learning, and Post
processing services for the European Open Science Cloud
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Context: the EOSC

Hybrid DataCloud

e The European Open Science Cloud was launched
in 2016 as part of the European Cloud Initiative

e« The EOSC is a digital platform to support and
develop science and open innovation

e Europe’s virtual environment for all researchers

First report and recommendations
of the Commission High Level Expert Group
on the European Open Science Cloud

e Providing seamless access to data and
interoperable services across borders

e Access is delivered through the EOSC portal

e Launched in 2018, continuously being enhanced
and developed
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DEEP-HybridDataCloud vision

Hybrid DataCloud

Provide specialized cloud services to develop, exploit and share machine
learning and deep learning applications = Service-Oriented Architectures
and platforms

— Covering the whole machine learning application development cycle
— Focused on all types of users and user knowledge

Transparent access to specialized computing
resources (accelerators, high performance
computing) — reduce entry barrier

Build an EOSC machine learning marketplace
as an application exchange — ease of use, foster
collaboration, knowledge dissemination

Run the same application everywhere (latptop,
cloud, HPC, etc.) — ease of use
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Machine learning development cycle

Hybrid DataCloud

Data & 'Liﬂepeat unfil accuracy is satisfamnry—‘
Labels
3 Create/update o Train/test o Evaluate o Serve
model ” model o model o model
Reference
Models

&

Model Share madet

repository

e The project covers all development phases of a machine learning application:
— Creation, update, improvement of a model (existing or new)
— Model training, test, evaluation
— Model deployment as a service
— Model publication for sharing and reuse
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The CRISP-DM cycle

Hybrid DataCloud

e We are focusing on several phases of the
Cross-Industry Standard Process for Data o
Mining (CRISP-DM) cycle: ) S

— Modeling, evaluation and deployment phases

CRISP-DM

Cross-Industry

e Provide a training and evaluation platform o oo e
e Provide a model deployment service

e Provide a catalog to share applications and
models
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Different users, different needs

Hybrid DataCloud

o Category 1: Deploy a readily trained network for somebody else to
use it on his/her data set

e Domain knowledge

o Category 2: Retrain (parts of) a trained network to make use of its
inherent knowledge and to solve a new learning task

e Domain + machine learning knowledge

o Category 3: Completely work through the deep learning cycle with
data selection, model architecture, training and testing

e Domain + machine + technological knowledge
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Docker containers C%

« DEEP leverages Docker containers to encapsulate the user *
application, together with the required environment
. . . . docker
e Containers are automatically built and published to the
marketplace
e Docker allows users to run the same application everywhere: UDOCKER

— Using Docker, if available

— Using uDocker (user space tool, no system-wide install needed) if
Docker is not available (like in HPC environments) ‘

e See: https://github.com/indigo-dc/udocker/

— Using serverless components (like Apache OpenWhisk) OpenWhisk
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The DEEP services

Hybrid DataCloud

________ Data and storage
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as a Service jﬂ@ﬂ
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Deploy model
a5 a service

High level specialized services for
exploitation through EOSC

— DEEP Open Catalog = sharing
— DEEP training facility = training
— DEEP as a Service = deployment

Integration with storage from
external initiatives (e.g. eXtreme-
DataCloud, EGI Data Hub, etc.)
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DEEP Open Catalog

Hybrid DataCloud

Sharing knowledge, models and
applications between users

https://marketplace.deep-hybrid-datacloud.eu

+ Detection and Cla

cationwith Pytorch

o DEEP-Hybrid-DataCloud

Ewope - Mipsiidecphybrid-datacloudeu Verfied

DRepositortes 32 Peope 17 Teams 2 Projects 0 Settngs

TypeAns  Langiage Ane cuanse e ([ IR e e o e et 22 e
TN MM @ dockerhub | Q. deephdc Explore  Priding

signin  SignUp

Toplanguages

image-classification-tf

Repositoryto peform mage chasficaion eing ensoriourcras @ Oocierio @pytron @Makstis
@ HTML @ JupyterNotebook it profil

P ” deephdc edicprofic

@ ippteriotehook k1 ¥z i Aprche20  Updited 35 minies ago 3 Hybrid DataCloud L o o on 9 A hopstdesp hybrid-datscoud.ew O Jo wberts, 2017
Most used topics Mamge

deephybid-detacoud  mods {
DEEP-OC-dogs_breed_det
Forked from uykotlou/DEEP-OC-doge_breed_det o

Repositories
PR People > 3. Browsc the APl
@Oockertls Y2 M Uodsteds daysgo
Displaying 17 0f 17 repositories

mods

MODS - Massie Onine Data Streams.

deephdd/deep-oc-generic-container 159 1
Downloads Ster

By deephdc - Updated 21 hours ago
machinedewming  deeplesming  neursknetvork  mods

DEEP a5 a Service generic container

@rpon k3 Y1 deapichez0  Upditedadeyago

Invte someone

deephdc/deep-oc-dogs breed_det 256 1
Downloads Ster
By deephdc - Updated a doy ag0

DEEP as a Service AP| component, with a toy example to identify Dog's breed, 'Dogs breed detector”
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Browsing the marketplace

Hybrid DataCloud

DEEP OPEN CATALOG PROJECT PAGE DOCs MODULES

CATEGORIES

Explore our marketplace!

KNOW MORE =+

KNOW MORE =2

Hybrid DEt-iC\’JLH:I
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Marketplace entry

DEEP OPEN CATALOG PROJECT PAGE DOCS MODULES CATEGORIES

Hybrid DataCloud

Hybrid Dataf\rsud

Object Detection and Classification with Pytorch Categories

A trained Region Convalutional Neural Network (Faster RCNN) for abject detection and classification

a Mode | \ | License

Published by DEEP-Hybrid-DataCloud Consortium
Created: Thu 17 October 2019 - Updated: Mon 15 June 2020

Try it live!

/> AP| SPECIFICATION ©

Model Description

Configure and train

&5 TRAINING DASHBEOARD @

Getthe code

LOCHRIn O
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Local inference and prediction

{udocker) aluvaro:~ $ udocker pull deephdc/deep-oc-obj_detect_pytorch

Info: downloading layer sha256:2746a4a261c9218bfd7 ffA429:18fd7522accl4fadc7ecBab37basebaadbe 584
(...)

{udocker) alvaro:~ % udocker create deephdc/deep-oc-obj_detect_pytorch

(udocker) aluvaro:~ % udocker run -p 5PBB:5AAA deephdc/desp-oc-obj_detect_pytorch

Warning: this container exposes TCP/IP ports

Warning: non-existing user will be created

wkckkkckkkkkckkk ki kkkckk ks k sk kckkckk ks kkckk sk ks kkkck sk k ks kckk sk sk ks k sk ck sk sk kR sk sk sk sk kR R ks sk ok Rk Rk
*

STARTIMG Sbb8179d-c731-348c-bbf4-243845228936 #*

*
EEEEEEEEEEEEEEEEEEREEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEESEEEES]

executing: deepaas-run

## i
## e ¥

3 #H ¥ S/ # S #E 4
4. HFE HEE HEE FOEEE 4
4 ik bt b

Hybrid-DataCloud 44

Welcome to the DEEPaaS API API endpoint. You can directly browse to the
API documentation endpoint to check the API using the builtin Swagger UI
or you can use any of our endpoints,

API documentation: http://8.8.8.8:5888,/ui
API specification: http://8.8.8.8:58@@/swagger . json
Y2 endpoint: http://8.8.8.8:5888,/u2
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Local Inference and prediction

, @ wagger. [swagger.json
|‘|t|'|_ =1

Hybrid DataCloud

Sepperimdty SMARTBE AR

ep o
elBbfd7ff

DEEP as a Service API endpoint

. : deeph
Warning: this
Warning: non-

Hybrid DataCloud

This is a REST API that is focused on providing access to machine learning models. By using the DEEPaaS API users can easily run a REST API in front of

STARTIMNG 9bb8179d -« : -bbf4-e 45e their model, thus accessing its functionality via HTTP calls.
Currently you are browsing the for this API, a tool that allows you to visualize and interact with the API and the underlying model.
FHHFFFE HHF
AR FHHFHFH FHHFFFE LR
#¥# ## ## ¥ ## versions ~

3. O HEFE O R ; #FH#H# F#i
i3 33 Eiis s
Hybrid-Dat: oud  ##

/v2/ GetV2 APl version information

/ Get available API versions

e to the DEEP2aS API API endpoint. You can directly breGllIle] 4

API documentation endpoint to check the API using the builgi
/v2/debug/ Return debug information if enabled by API

API documentation: http: .a.8.8: i models ~
AFI specification: ht tp i
endpoint: http!,

/v2/models/ Return loaded models and its information

/v2/models/obj_detect_pytorch/ Return model's metadata
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Local inference and prediction

@ S\.'\fggger

Hybrid DataCloud

[swagger.json Explore

SMARTEEAR

rvice APl endpoint €®

lWarning
Warning

roviding access to machine learning models. By using the DEEPaaS API users can easily run a REST API in front of
nality via HTTP calls.

ger Ul for this API, a tool that allows you to visualize and interact with the API and the underlying model.

Ve

A4
information
ions
Avd
Slebug information if enabled by API.
AP e o o

[=]=h| L o < Z T £% IR T
' GE /v2/models/ Return loaded models and its information

/v2/models/obj_detect_pytorch/ Return model's metadata
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DEEPaaS: DEEP as a Service

Hybrid DataCloud

Automatic deployment of catalog modules to exploit their functionality
https://deepaas.deep-hybrid-datacloud.eu

£ MARKETPLACE

Apache

MESOS

.....

TTTTT

Swagger interfaces
o swagger Ul for " posenet-tf* | Marks

APACHE

OpenWhisk™
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DEEPaaS: automated deployment

Hybrid DataCloud

DEEP as a Service

Welcome to the DEEP as a Service production endpoint.

Availlable modules and endpoints

You can access the list of deployed modules in any of the following formats:

o HTML
o JSON

o TXT

Swagger interfaces

https://deep-hybrid-datacloud.eu 19/30
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Marketplace entry

DEEP OPEN CATALOG PROJECT PAGE DOCS MODULES CATEGORIES

Hybrid DataCloud

Hybrid Dataf\rsud

Object Detection and Classification with Pytorch Categories
A trained Region Convalutional Neural Network (Faster RCNN) for abject detection and classification

 Madel | | | r

Icense

Published by DEEP-Hybrid-DataCloud Consortium
Created: Thu 17 October 2019 - Updated: Mon 15 June 2020

f Try itlive! em

/> AP| SPECIFICATION ©

Model Description

Configure and train

&5 TRAINING DASHBEOARD @

Getthe code

LOCHRIn O
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Marketplace entry

Hybrid DataCloud

DEEP OPEN CATALOG PROJECT PAGE DOCS MODULES CATEGORIES

Object Detection and Classification with Pytorch

A trained Region Convolutional Neural Network (Faster RCNN) for objec

m Model |

Explore

@ Swagger

https://deepaas.deep-hybrid-datacloud.eu/api/vl/web/deepaas/deep-oc/obj_detect pytorch/swagger.json

DEEP as a Service APl endpoint &2

[ Base URL: /api/vl/web/deepaas/deep-oc/obj_detect
c p-oc/obj_detect_pytorch/swagger.jsor

htps://deepaas.deep-hybrid-datacloud. eu/api/v1 jweb/deef

Hybrid DataCloud

This is a REST API that is focused on providing access to machine learning models. By using the DEEPaas API users can easily run a REST API in front of their model, thus accessing its functionality via
HTTP calls.

Currently you are browsing the Swagger Ul for this AP, a tool that allows you to visualize and interact with the API and the underlying model

versions v
E /v2/ GetV2 API version information
GE / Get available API versions
debug v
E /v2/debug/ Returndebug information if enabled by API.
A'e

models
/v2/models/ Retum loaded models and its information

GE1 /v2/models/obj_detect_pytorch/ Retumn model's metadata

etthe
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DEEP training facility

Hybrid DataCloud

1-click development and training
environments in Cloud and HPC resources

TRAINING DASHBOARD

DEEP Training
Dashboard

Welcome to the
this portal you will be able 1o train any model from t
oryour own built model.

hboard. From

training fa

Please refer to the formore information.

Login with the DEEP IAM

119 DEEP Hybrid Dat:

yooOS a8

TRAINING DASHBOARD

Q. scarh

Train an imane

DEPLOYMEN'

Dogs breed detector

ADVANCE

EXTERNAL LINKS

DEEP Development Environment Z
Ihe DEE? Development Ermaronrent provides aready to
use JupyterLabinstanoe that cnabl os you to develop
code using Jupyter notebooks, text editors, terminals, and
oUstom corrponents ina flexible, integrated, and
extensible e

s

Explore the Marketplace @

DEEP OC Massive Online Data
Streams

\aertify & Gogs breea anthe imags (133 knawn

https://train.deep-hybrid-datacloud.eu

e

Ere=p I=arming for prosciive network
A g At seruy nrtecrinn

iram module | | tarkat place

| aceifiar Plante enecjes

)]

O « B O

20O RRREBEREER

File Edit View Run

+

B/ mods /

Name -

cache
checkpoints
data

docker

docs

models

mods
mods.egg-info
notebooks
references
reports
Jenkinsfile
LICENSE
README.md
requirements. txt
setup.cfg
setup.py

2 test_environm...
[ test-requirem...
O tox.ini

Kernel  Tabs

c

Last Modified
aday ago
aday ago
aday ago
a day ago
aday ago
a day ago

seconds ago
aday ago
aday ago
aday ago
aday ago
aday ago
a day ago
aday ago
a day ago
aday ago
aday ago
aday ago
aday ago
aday ago

Settings  Help

™ root@mesos-agent-gpud: /X

r gent-gpud:/srv# deep t -do
Fri Apr 3 09:15:14 2020

ono 10K species from

Market place

+ +
} NVIDIA-SMI 440.33.01 Driver Version: 440.33.01 CUDA Version: 10.2 | s classifier
+ + +
| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC | era TagK amcelcs
| Fan Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M. |
| |
| 0 Tesla V100-PCIE... Off | 00000000:00:06.0 Off | [
| n/a 36c PO 24w / 250w | OMiB / 32510MiB | 0% Default | .
Market place
+ +
| Processes: GPU Memory | detection
} PID Type Process name Usage I £
| No running processes found |
[INFO] NVIDIA is present o~
[DEBUG] cpu: 'false', gpu: 'true', deepaas: 'true', jupyter: 'false', rclone: 'false', onedata: 'true' srieetplace
[INFO] Attempt to use ONEDATA
[INFO] Checking ONECLIENT ACCESS_TOKEN environment variable...
[INFO] Checking ONECLIENT PROVIDER_HOST environment variable... elopment
nment

[ONEDATA] oneclient /mnt/onedata

Connecting to provider 'cloud-90-147-75-163.cloud.ba.infn.it:443"' using session ID: '3390194387872632773"'... [w iewsiuiiniww

Getting configuration...

Oneclient has been successfully mounted in '/mnt/onedata’.
[ONEDATA] PID=1441

[INFO] Attempt to start DEEPaaS

[DEEPaas] deepaas-run --openwhisk-detect --listen-ip=0.0.0.0 --listen-port=31028

## e
## Laaaa
R/ # [ #E # #
#H O HHE B
## ## #H##HE #H#H #HHH
Hybrid-DataCloud ##

taarket ol

3 ALVARO LOPEZ GARCIA ~

dzap

DEEP OC Retinopathy Test

1 2nsar ow mads ta classry Hetnopatry.

irain module | | markaipiace

Conus species ¢l assifier

Glassify conus images smong 70 spesics

Train module | | marketplace

Upscale multispectral
satellites images
Ups cals (suporesoe) low reaslutian bondato
Nahresaiu loninrmut 15pectral sstsilt o

Train module | | Marketplace

Train an audio classifier
| ramyour owin s class e ity our
Cuitam st a6 1t Cames S0 pratrang @ on

Train module | | Marketplace

TF Benchmarks

1F_nnn_hennnmarks Atne sser wa DFFEARS

Train modute | | warkero
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DEEP train

Ing dashboard

Hybrid DataCloud

TRAINING DASHBOARD DEPLOYMENTS

ADVANCED ~ EXTERNAL LINKS ~

DEEP Development Environment &

The DEEP Development Environment provides a ready to
use JupyterLab instance that enables you to develop code

) ALVARO LOPEZ GARCIA ~

using Jupyter notebooks, text editors, terminals, and custom
components in a flexible, integrated, and extensible manner.

€% Create environment

Explore the Marketplace @

Q, Search..

Dogs breed detector

Identify a dogs breed on the image (133 known
breeds)

Train module } | Marketplace

Train an image classifier

Train your own image classifier with your custom
dataset. It comes also pretrained on the 1K
ImageNet classes.

Train module } | Marketplace

DEEP OC Massive Online
Data Streams

Deep learning for proactive network monitaring
and security pratection

Train module } | Marketplace

Plants species classifier

Classify plant images among 10K species from
the iNaturalist dataset

Train module } | Marketplace

DEEP OC Retinopathy Test

A Tensorflow maodel to classify Retinopathy.

Train module } | Marketplace

Conus species classifier

Classify conus images among 70 species.

Train module } | Marketplace

https://deep-hybrid-datacloud.eu
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DEEP development environment d%p

https://youtu.be/) | xWiBGNA
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DEEP training facility

Hybrid DataCloud

1. Select a module from the Open Catalogue

TRANNGDASHGOARD  DEPLOYMENTS ADVANGED-  DXTERNAL LINKS~ dezp

DEEP Development Environment &
The DEEP Development Environment provides a ready to
use JupyterLab instance that enables you 1o develop code
using Jupyter notebooks, text editors, terminals, and custom
components in a flexible. integrated. and extensible manner.

@ Create envir

nt

Explore the Marketplace @

a arch,

2. Choose your configuration parameters

TRAINING DASHBOARD DEPLOYMENTS ADVANCED - EXTERNAL LINKS ~ d0ap

P g -tf

Template
default

Hardware
GPU

Run
DEEPaaS

Configuration

Advanced

Dogs breed detector

DEEP OC Massive Online

DEEP OC Retinopathy
Test

dontty a dogs breed on the mage (133 Data Streams docker_image
known breeds) Dsepeaing o proacve raor ATensarfiow mode! o cassty Retnapathy, Geephicitess-00 moge clossiicaton 000
docker_privileged
Train module Train module Train mode
False
TRAINING DEPLOYMENTS ADVANCED ~ EXTERNAL LINKS ~ doop OEPLOTMENTS
DASHBOARD
11lea3ddc-0dd2-7ff3-a966-0242eca7ffec
Show 10 ¢ entries Search
Depioyment Depi
mods w Status Container name cpus Al Actions
rain model | Predic
11, [emee e o 202002 RECAS
Access
vt e cassicasan GeTiosron0 BRI [ o - |
0242ecaiftec tEcpu
Training uuid Date Status  Message Actions
1 [crexre cowere] 0 202002 RECAS
4473224736a24c860fce3da3Bc031288 2020.01281210:31043220 () This is a module error. B D o 0095 breea_oerepy O4THLISH0000 - AR m m E
leat74476ta- 202002 IrcaLcc2
—_— 2065 o000 Access
550c244clee04204alddBe7i9e59190a  2020-01-28 12:20:46.987462 (IS P s oeTias =a
11eat7as.0ceb- 202002 RECAS
601d7d55b52744cAbacB6bSeffBde5h3 2020-01-28 12:08:00.437706 (Y This is a module error. 8 Daen S 04T11:46+0000  BARI
Lleas7az-e5c3- 2020-02 RECAS
D66BOADIe10456300500 1a0Cande3!  2020-01-28 122252640658 [EIETY T aaaratce. O4TILASI0000  BARI
p— Showing 1105 of 5 entnes
df2d13e3da13420496fbc3bd022c71BI 20200128 122258749524 (EISEY) o
26a9062603a04785905ad5aa79c35caT 20200128 1223:07.996410  (EITY (8 detew |
acddac0c06854913a964a07126120163  2020-01-28 12:23:36.010563 (1YY (@ Detes |
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DEEPaaS APIl: models as services

Exposing models through a
common and standard-based API

https://deepaas.readthedocs.io

[ K Pixel 2

e Pixel 2
1424 @0 < O'i!,z:/a
rimary color - >
DEEP IMAGE RECOGNITION' o scaviy el DEEP IMAGE RECOGNITION
Select input type:
urls ~
Load image from:

https://urkof-image-file

timestamp
primary dark color
“default_imagenet" ~

vine_snake @ M 1531%
ckpt_name
“final_model.h5" custard_apple O M 925%
lycaenid @ M 642%
-
American_chameleo @ gy 5374,

n

Deep Learning A

INTROC IMAGE RECOGNITION MISCELLANEOUS

This webpage gathers all the applicatio
Instituto de Fisica de Cantabria (IF CA) u
techniques.

Image Recog

Pla

Autho

DEEP as a Service APl endpoint ®==>

fawsggerizon

Hybrid DataCloud

This I a REST API that I focused on providing access to machine learning models. By using the DEEPaas API users can easily run
a REST API In front of their model, thus accessing its functionality via HTTP calls.

currently you are browsing the Swagger U for this AP, a tool that allows you to visualize and interact with the API and the
underlying model

< Projectd
« Model marketplace.

Contact the developer
Apache 2.0

AP documentation

versions ~

[ Jv2/ Get vz Al version information

/v2/ Getvz APl version information

/ et avallable A0 versions

debug ~
[ /v2/debug Return debug information if enabled by API

/v2/debug Return debug information if enabled by AP

models ~
I /v2/models Return loaded models and its information J
/v2/models Return loaded models and its information

/v2/models/deepaas-test Retum model's metadata ]

/v2/models/deepaas-test Rotum model's metadata

/2 /modeL/despass-test/ train Reirain model with avalablo data

/v2/models/deepaas-test/train Get alist of trainings (running or completed) }

/v2/models/deepaas-test/train Get alist of trainings (running or completed)

/v2/models/deepaas-test/train/ {uuid} Get status of a training J
/v2/models/deepaas-test/train/{uuid} Get status of a training

/v2/models/deepaas-test /train/{uuid} Cancel arunning training |

/v2/models/deepaas-test/predict Make aprediction given the input data
Models

Failure >

Location >

Version >

Descriptien

This application classifies a plantimage
amang BK plant species imainly from
Western Europel
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Machine learning development cycle

Hybrid DataCloud

Data & 'Liﬂepeat unfil accuracy is satisfamnry—‘
Labels
3 Create/update o Train/test o Evaluate o Serve
model ” model o model o model
Reference
Models

&

Model
repository

Share model

e The project covers all development phases of a machine learning application:

— Creation, update, improvement of a model (existing or new) = DEEP Open Catalog
and DEEP training facility

— Model training, test, evaluation = DEEP training facility
— Model deployment as a service = DEEP as a Service
— Model publication for sharing and reuse = DEEP Open Catalog
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‘ 2 ’ Home Theprojectv ThePlatform v  Downloads v Use Cases v News & Updates

DEEP-Rosetta: 2" platform and release C7~)

Hybrid DataCIoud

The Platform

SECOND SOFTWARE RELEASE

Second software release and platform released January 2020 sorvices
e Full support for the whole machine learning application life - e
Cyc I e generation computing nfrastructures horizontal scalng at ease.
— Sharing and reuse through DEEP Open Catalogue e e

— Training, testing and evaluation on DEEP training facility
— Live deployment on DEEPaa$S

S Collaborate Easy deployment

e Transparent access to Cloud and HPC resources
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Conclusions

Hybrid DataCloud

« DEEP provides a comprehensive, service-oriented,
framework to develop machine learning, deep learning
and artificial intelligence applications

— Exploiting distributed e-Infrastructure and HPC resources,
with special focus on the EOSC

— Covering the whole development phases (CRISP-DM and

machine learning lifecycle)

— High level and added value services that can be used
standalone or as a whole platform solution

e Services at production level with TRL>=8

e Industry opportunities: engagement of industrial
stakeholders through collaboration with EOSC-Digital

Innovation Hub
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ABSTRACT In this paper we propose a distributed architecture to provide machine learning practitioners
with a set of tols and cloud services that cover the whole machine leaming development cyele: ranging
from the models creation, training, validation and testing 10 the models 15 a service, sharing and
publication. In such respect, the DEEP-Hybrid-DataCloud framework allows transparent aiceess o existing
e-Infrastructures, effectively exploiting distributed resources for the most eompute-intensive tasks coming
from the machine leaming development eyele. Moreover, it provides scientists with a set of Cloud-oriented
services to make their models publicly available, by adopting a serverless architecture and a DevOps
approach, allowing ain casy share, publish and deploy of the developed models.

INDEX TERMS Cloud computing, computers and information processing, deep leaming, distributed
computing, machine learning, serverless architectures

L INTRODUCTION
The impact of emerging computing techniques together with
an increasing dimension of large datasets and the availabil-
ity of more and more performing and accessible computing
resources is trans forming many research areas. This opens the
door 10 new ies 1o tackle cedented research

areas, and recently it has even improved with the adoption of
deep learning techniques, ¢.g. LeCun et al. [1]. Although the
basic components of the technigues are well known, recent
advances arouse the interest from the scientific community
towards this area. and it has already become a state-of-the-art
S in muny fields, from computer vision o speech

challenges. Over the last decade there has been a boost onthe
usage of machine leaming technigues in most of the research

The associate editor coordinati

the review of this mamuscript and
Han'.

appraving it for publication was

recognition.
The performance increase in the existing computing
S d the of ulized computing
devices played an important roke in the advent of deep
leaming. In particular, the ava y of more efficient and
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Links

Hybrid DataCloud

Request access through EOSC portal
https://marketplace.eosc-portal.eu/services/deepaas-training-facility

DEEP Services
Marketplace: https://marketplace.deep-hybrid-datacloud.eu
Training facility: https://train.deep-hybrid-datacloud.eu/
DEEPaaS: https://deepaas.deep-hybrid-datacloud.eu/

Documentation
http://docs.deep-hybrid-datacloud.eu

DEEP videos
https://www.youtube.com/playlist?list=PLJ9x97k10-)_UZfNO2uWp2pFMmbwLvzXa
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Contact

Hybrid DataCloud

Contact
aloga@ifca.unican.es, deep-info@listas.csic.es

Web page
https://deep-hybrid-datacloud.eu/the-platform/

Social media
https://twitter.com/DEEP_eu

https://twitter.com/IFCA_Computing
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Thank you
Any Questions?

d/ /p

https://deep-hybrid-datacloud.eu
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