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WHY DON'T WE
HAVE THAT CLOUD
THINGY?

WHAT DO You
MEAN?
SERVICES IN THE
CLOUD? OR
STORAGE? OR
APPLICATIONS?

OR
PLATFORMS?
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Cloud Computing: definition &

+ The canonical definition comes “Grid Computing” vs.
from the US National Institute of “Cloud Computing”Google
Standards and Technology lookup stats
(NIST) (http://goo.gl/eBGBK) (from Google Tﬁﬂ”ds)
[\,
W
 In a nutshell, Cloud Computing M,/ bkm
deals with: o A
@ Supplying

@ information and communication technologies
(3) as aservice
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Why the Cloud? G

(or, what was missing?)

1. Ease of access to IT resources for
small as well as big companies and
[scientific] communities.

2. Software and financial
sustainability.

3. Robustness (mitigation of
vulnerabilities).

4. Modular and scalable architecture
(or, flexibility).

5. Open source software, vendor
Independence.

6. Clear business model(s).
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The 5 Cloud postulates

1. Self-service, on-demand
provisioning
Network-based access
Resource sharing

Elasticity (with infinite
resources)

Pav-per-use

ol

o

4

nd User

Davide Salomoni

You manage
1

INFN

What matters at the end
are the applications.

(as a Service)

Applications
Data
Runtime
Middleware
0O/S
Virtualization
Servers
Storage

Networking

Infrastructure

You manage
l_lﬁ

lopuaa AQ pabeuep

Platform
(as a Service)

Data

Applications

Runtime
Middleware
0o/s
Virtualization
Servers
Storage

Networking
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Software
(as a Service)

Applications
Data
Runtime
Middleware
0O/S
Virtualization
Servers
Storage

Networking
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The emphasis on “service” C

* In the standard Cloud definition ("Supplying
information and communication technologies as
a service”), the service toward the Cloud
users is the essential part — e.g. for usabillity,
flexibility, reliability, etc.
» Cloud computing is indeed typically modeled
around services primarily linked to:
= Infrastructure (laaS - Infrastructure as a Service)
= Platform (PaaS - Platform as a Service)
= Software (SaaS - Software as a Service)
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What is laas, i.e. e

Infrastructure as a Service

 laaS, the basic building blocks of a data center:

= Storage - | want to store data, lots of data, at low
cost

= Compute - give me a machine where | can host my
services or run my applications

= Network - create a “Software-Defined Network”
infrastructure for me

* In many cases, in a “virtual” form (see later)

* No need to know details, no need to contacts
administrators to install something

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 7
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What is Paas, i.e. ik

Platform as a Service

* PaaS, a computing platform providing you with
several building blocks or components that you
can request programmatically or statically. For
example:

= A cluster of systems with operating system and an
entire execution environment installed and
configured.

= A web server (or a cluster of web servers) with
database(s), virtual storage, load balancers, other
dependencies.
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What is Saas, I.e. C

Software as a Service

- With SaasS, you are directly given access to
some application software. You don't have to
worry about the installation, setup and running of

the application. You typically access SaaS apps
via a web browser.

* For example: gmail, social media such as
Facebook, Twitter, etc.
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laaS vs. PaaS vs. SaaS

What you get You get the

Deals with

Popularity

Davide Salomoni

infrastructure. Freedom
to use or install any OS

or software

Virtual Machines,
Storage (Hard Disks),

Servers, Network, Load

Balancers etc

Highly skilled
developers,
researchers who
require custom
configuration as per
their requirement or
field of research.

You get what you
demand: software,
hardware, OS,
environment.

Runtimes (like java
runtimes), Databases
(like mySql, Oracle),
Web Servers (tomcat
etc)

Most popular among
developers as they
can directly focus on
the development of

their possibly complex

apps or scripts.

INFN

You don’t have to worry about
anything. A pre-installed, pre-
configured package as per your
requirement is given.

Applications like email (Gmail,
Yahoo mail etc), Social
Networking sites (Facebook etc)

Most popular among normal
consumers or companies which
rely on software such as email,
file sharing, social networking
as they don’t have to worry
about the technicalities.

See https://goo.gl/ZwZtMQ
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Remember what matters...

What matters, at the end,
are the applications.

TRUE!

resources, applications cannot be deployed!
(rather obvious isn't it)

... however, without Cloud providers (public or private), and
without efficient and effective ways of managing distributed

How do you provision, find and use
Cloud resources, then?

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017
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Let’'s add dimensions .

* Beyond the service

models (laaS, PaaS,

SaaS), important parts & / &

to define and ; S

understand Cloud Saa$ ME

computing are the 218l
i 3 PaaS s

models linked to:

= deployment (where | laaS

distribute services)

= jsolation (how | isolate
services)

Source: http://goo.gl/1jmkR
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Deployment: “Cloud types”

* Private Cloud:

= The infrastructure is procured for exclusive use by a single
organization. Management, operation, ownership, location of the
private cloud, however, can be independent by the organization
using it.

«  Community Cloud:

= The infrastructure is available to a community of organizations
sharing a common goal (for instance: mission, security
requirements, adherence to common regulatory rules, etc.)

* Public Cloud:

= The infrastructure is available to the public at large. Management
can be either public or private. The location is at some service
supplier premises.

* Hybrid Cloud:

= The infrastructure is a combination of two or more Cloud
infrastructures (private, public, community Cloud), connected so
that there is some form of portability of e.g. data or applications.

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 13
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|Isolation

* Cloud isolation models are important and
often ignored. We could have :
= Dedicated infrastructures

= Multi-tenant infrastructures (i.e., with several [types of]
customers)

- The isolation type is essential in many regards, such
as.
= Resource segmentation
= Data protection
= Application security
= Auditing
= Disaster recovery

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 14
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Virtualization 101 -

 Informally, by virtualization we mean the creation of a virtual
version of something.

= For instance, an hardware platform, an operating system, a storage
device, a network resource.

= Through an abstraction: an intermediate level between
hardware/software and applications, simplifying and hiding
underlying details.

App

Operating System A new
layer of

- software...
Physical Host Hardware

Q Virtual Machine Monitor (VMM)
Processors Memory

Physical Host Hardware
o 6 E wep

Without VMs: Single OS owns With VMs: Multiple OSes
all hardware resources share hardware resources

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 15
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Containers, or “lightweight VMs”

Containers are isolated,
but share OS and, where
appropriate, bins/libraries

...result is significantly faster deployment,
much less overhead, easier migration,
faster restart

Container —

g
&

B sins/Libs | [ BinS/LiBS |
Host OS

Server

Source: Docker (http://goo.gl/4jh8cX)

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017
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Multiplicity of Stacks

Docker containers

Docker is a shipping container system for
code

oo Static website  %® User DB ¢ Webfrontend % Queue o Analytics DB

08
An engine that enables an /

payload to be encapsulated
as a lightweight, portable,
self-sufficient container...

¢Ajaenndoadde

...that can be manipulated using
standard operations and run

Y %)
(o] -
29 consistently on virtually any
S S E hardware platform
= c
27T o
= © .= —. -y
§ = E . . -

QJ = = =]

m — = =N
Development QA server Customer Data Public Cloud Production Contributor's

docker VM Center Cluster laptop
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Docker: Build-Ship-Run -

» Docker is an open source engine for the easy
creation of lightweight, portable, self-sufficient
containers from any application.

» The same container that a developer builds and
tests on a laptop can run at scale, in production,
on VMSs, private, public clouds and more.

- Docker features: e |
= versioning (git-like) scer ot | [} o)
docker run — m .\.\\_\\/ ,,’
= component re-use & | | 1
. . . s | | ®
= sharing (public repository) =

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 18
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Dockerfiles -

* A Dockerfile is a script, composed of various
commands (instructions) and arguments listed
successively to automatically perform actions on
a base image in order to create (or form) a new
one.

FROM ubuntu
MAINTAINER Romin Irani (email@domain.com)
RUN apt-get update

RUN apt-get install -y nginx
ENTRYPOINT [“/usr/sbin/nginx”,"-g","daemon off;"]
EXPOSE 80

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 19
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Docker: ship and run -

- Ship a Docker Image

= docker push indigodatacloudapp/ambertools

* Fetch a Docker Image
= docker pull indigodatacloudapp/ambertools

o download docker image from Docker Hub to a local Docker
repository

* Run a docker container

= docker run [...] indigodatacloudapp/ambertools
o creates a docker container out of the docker image

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 20
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Virtualization or Cloud Computing?

» Cloud computing can also be provisioned
without virtualization technologies.

= However, virtualization technologies often allow to
reduce operational and capital account expenses.

= On the other hand, being able to very rapidly
provision VMs is not very efficient, if e.g. it takes
several months to purchase and install the physical
hosts where VMs will run.

o In addition: is the time and effort spent for provisioning and
managing a virtualization layer recovered e.g. by savings,
associated to not having to dedicate many physical servers?

0 Hence the importance of using installation, monitoring and
accounting tools that are as automated as possible (- not a
trivial task)

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 21
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In summary: virtualization vs. Cloud ¢

computing

 Installing/reinstalling servers or applications using
VMs per se is not Cloud computing.

- Let’s verify this with the 5 Cloud postulates shown
previously:
= Self-service, on-demand = NO (typically, VMs are
provisioned by an IT department)

= Access through the network - NO (deployment limited to
“internal customers”)

= Resource pooling 2 YES

= Elasticity - NO (typically, an IT department takes care of
installing O/S and software, and not necessarily in a
scalable way)

= Pay-per-use - NO (billing is often not according to a pay-
as-you-go model, but rather based on traditional flat bills)

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 22
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Evolution of The Virtual Datacenter

Liberate

Test and Server Capacity Self-Managing Computing Clouds On
Development Consolidation On Demand Datacenter and Off Premise

Fonte: http://goo.gl/7yHnXB
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Cool! I'll buy Cloud computing! &

» All good with Clouds?

Great Too Good
Deal to be True
A

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 24
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Some Cloud-related risks .

- Security and privacy

* Lock-in

* Isolation failure

- Management interface compromise
* Insecure or incomplete data deletion

- Some examples taken from a very popular

public Cloud follow...
\ amazon
ub\sewjjj

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 25
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Non-exclusive rights S N

You lose ownership

= Amazon (for instance) could develop products directly
competing with what you yourself develop on AWS,
adopt technologies that you are using...

= ... or assist somebody else in developing products
competing with yours.

amazon
web services
AWS Products & Solutions v EXal I lple Of a typICaI TOC
S Am
Legal AWS Customer Agreement azon
AWS Acceptable Use Policy
Last updated March 15, 2012
AWS Customer (current AWS customers: See What's Changed)

Agreement

13.3 Independent Contractors; Non-Exclusive Rights. We and you are independent contractors, and neither party,
nor any of their respective affiliates, is an agent of the other for any purpose or has the authority to bind the other. Both
parties reserve the right (a) to develop or have developed for it products, services, concepts, systems, or techniques that
are similar to or compete with the products, services, concepts, systems, or techniques developed or contemplated by
the other party and (b) to assist third party developers or systems integrators who may offer products or services which

compete with the other party’s products or services.

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 26
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Unavailability -

5

O

- Limitations of liability in case of unavailability of
data or services.

= Due e.g. to power outages, system failures, or to any other
service interruption.

= Or due to unauthorized access, alteration, loss, or
anything else of data or any other content stored in AWS.

11. Limitations of Liability.

WE AND OUR AFFILIATES OR LICENSORS WILL NOT BE LIABLE TO YOU FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES (INCLUDING DAMAGES FOR LOSS OF PROFITS, GOODWILL, USE,
OR DATA), EVEN IF A PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. FURTHER, NEITHER WE NOR
ANY OF OUR AFFILIATES OR LICENSORS WILL BE RESPONSIBLE FOR ANY COMPENSATION, REIMBURSEMENT, OR
DAMAGES ARISING IN CONNECTION WITH: (A) YOUR INABILITY TO USE THE SERVICES, INCLUDING AS A RESULT OF
ANY (I) TERMINATION OR SUSPENSION OF THIS AGREEMENT OR YOUR USE OF OR ACCESS TO THE SERVICE
OFFERINGS, (II) OUR DISCONTINUATION OF ANY OR ALL OF THE SERVICE OFFERINGS, OR, (III) WITHOUT LIMITING
ANY OBLIGATIONS UNDER THE SLAS, ANY UNANTICIPATED OR UNSCHEDULED DOWNTIME OF ALL OR A PORTION OF
THE SERVICES FOR ANY REASON, INCLUDING AS A RESULT OF POWER OUTAGES, SYSTEM FAILURES OR OTHER
INTERRUPTIONS; (B) THE COST OF PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; (c) ANY INVESTMENTS,
EXPENDITURES, OR COMMITMENTS BY YOU IN CONNECTION WITH THIS AGREEMENT OR YOUR USE OF OR ACCESS TO
THE SERVICE OFFERINGS; CR (D) ANY UNAUTHORIZED ACCESS TO, ALTERATION OF, OR THE DELETION,
DESTRUCTION, DAMAGE, LOSS OR FAILURE TO STORE ANY OF YOUR CONTENT OR OTHER DATA. IN ANY CASE, OUR
AND OUR AFFILIATES’ AND LICENSORS’ AGGREGATE LIABILITY UNDER THIS AGREEMENT WILL BE LIMITED TO THE
AMOUNT YOU ACTUALLY PAY US UNDER THIS AGREEMENT FOR THE SERVICE THAT GAVE RISE TO THE CLAIM DURING
THE 12 MONTHS PRECEDING THE CLAIM.

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 27
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No guarantees > T

- Disclaimers = no guarantee that the service will be
“uninterrupted, error free or free of harmful

O

components”.
= QOr that what is stored in AWS is safe, is not lost, or
damaged.

= What if | decided to use AWS to store my scientific data
(some tens of PB maybe...)

10. Disclaimers.

THE SERVICE OFFERINGS ARE PROVIDED "AS IS.” WE AND OUR AFFILIATES AND LICENSORS MAKE NO
REPRESENTATIONS OR WARRANTIES OF ANY KIND, WHETHER EXPRESS, IMPLIED, STATUTORY OR OTHERWISE
REGARDING THE SERVICE OFFERINGS OR THE THIRD PARTY CONTENT, INCLUDING ANY WARRANTY THAT THE SERVICE
OFFERINGS OR THIRD PARTY CONTENT WILL BE UNINTERRUPTED, ERROR FREE OR FREE OF HARMFUL COMPONENTS,
OR THAT ANY CONTENT, INCLUDING YOUR CONTENT OR THE THIRD PARTY CONTENT, WILL BE SECURE OR NOT
OTHERWISE LOST OR DAMAGED. EXCEPT TO THE EXTENT PROHIBITED BY LAW, WE AND OUR AFFILIATES AND
LICENSORS DISCLAIM ALL WARRANTIES, INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY,
SATISFACTORY QUALITY, FITNESS FOR A PARTICULAR PURPOSE, NON-INFRINGEMENT, OR QUIET ENJOYMENT, AND
ANY WARRANTIES ARISING OUT OF ANY COURSE OF DEALING OR USAGE OF TRADE.

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 28
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But you are responsible &

* You are responsible to make sure your data,
code, etc. is safe, protected from
unauthorized access, and you are
responsible for your own backup (again —
with if it's in the order of several PB?)

4.2 Other Security and Backup. You are responsible for properly configuring and using the Service Offerings and
taking your own steps to maintain appropriate security, protection and backup of Your Content, which may include the
use of encryption technology to protect Your Content from unauthorized access and routine archiving Your Content.
AWS log-in credentials and private keys generated by the Services are for your internal use only and you may not sell,
transfer or sublicense them to any other entity or person, except that you may disclose your private key to your agents
and subcontractors performing work on your behalf.

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 29
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Data property / privacy? S

When a contract with a F; Edward Snowden e

Cloud provider gets

\ &

The New York Times: @FBI's war on #Apple will

cancelled, how can we aid China. nytimes.com/2016/02/18/tec...
m a ke S u re th at al I o u r China is watching the dispute closely. Analysts say that the Chinese government does

data is removed?

And how can | avoid
vendor lock-in"?

But where is my data?

take cues from the United States when it comes to encryption regulations, and that it

would most likely demand that multinational companies provide accommodations
similar to those in the United States.

Last year, Beijing backed off several proposals that would have mandated that

foreign firms provide encryption keys for devices sold in China after heavy pressure
from foreign trade groups...

"...a push from American law enforcement agencies to unlock iPhones
would embolden Beijing to demand the same.”

3,002 2:299 & ﬁ&ﬂ@”ﬁk ':

How about tapping? I

~

a@ﬁ: By Zack Whittaker for iGeneration | June 28, 2011 -- 08:10 GMT (09:10 BST) | Topic: Governmen t:US

Microsoft admits Patriot Act can access EU-
based cloud data

Microsoft's UK head admitted today that no cloud data is safe from the Patriot
Act, and the company can be forced to hand EU-stored data over to U.S.
authorities.

Davide Salomoni

NSA infiltrates links to Yahoo, Google data
centers worldwide, Snowden documents say

School on Open Science Cloud, Perugia 5-9/6/2017 30
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A directory of direct links to delete your account from web services.

http://backgroundchecks.org/justdeleteme/ P (I E———

Some of the sites
“impossible to be —
deleted from” (the .
ones in black):
pX
« Backblaze (Cloud Easy Easy Easy Easy
backu p) NO INFO AVAILABLE NO INFO AVAILABLE SHOW INFO... NO INFO AVAILABLE
. Blogger, Picasa (and I
EASY HARD EASY EASY
Other Google NO INFO AVAILABLE SHOW INFO... SHOW INFO... NO INFO AVAILABLE
servioes) s
° e reams EASY HARD EASY EASY
° NO INFO AVAILABLE SHOW INFO... SHOW INFO... SHOW INFO...
Evernote
» Netflix
Community Messenger
° H HARD EASY
gpet”i_h'ft oW NFo.. e _— =
i astienin
« PlayStation Network fmesenes
EASY HARD IMPOSSIBLE EASY
° S I aShd Ot NO INFO AVAILABLE SHOW INFO... SHOW INFO... NO INFO AVAILABLE
* Udacity N
« Wikipedia EASY EASY HARD EASY
° WO rd p reSS . Com NO INFO AVAILABLE NO INFO AVAILABLE SHOW INFO... NO INFO AVAILABLE
Davide Salomoni Schc EASY EASY EASY HARD

NO INFO AVAILABLE NO INFO AVAILABLE SHOW INFO... SHOW INFO...
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Maturity o

» Cloud computing is a set of modern
technologies sometimes not entirely stable.

= Tuning and experts are often needed.

= And sometimes, in order to avoid complex
configurations (even in public Clouds) shortcuts are
taken...

o For example for what regards tenant isolation, or the

application of security patches.

= ... on the other hand, in order to address FERsEE

complex problems, sometimes “non
production-ready” solutions are offered.

ORJUSESTUPID:

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 32
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Last but not least, the big S T

misunderstanding

Capacity is not infinite (although this is one of the
postulates of Cloud computing). Nor are credit card
limits.
= Hence, resources might not be available when we need them,;
or, if available, they might not have the characteristics we need.

= Unless maybe we are willing to pay some hefty over-provisioning
costs.

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 33
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But we could build a private Cloud!

- Assuming we are able to build it ourselves,
shouldn’t everything be under our control then?

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 34
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Datacenters are being virtualized, Servers are first

Hypervisors provide abstraction between SVW and HVV (Servers)

HOST 1 HOST 2 HOST 3 HOST 4 ETC

x\‘ pervisor

Turms 1 server Into many virtual machines™ (nstances or Vias)

(ViWare ESX, Cirix XEN Server. KvM, Elc )
v Hardware abstraction for each server v Better resource utilization for each server
Next: Storage, Network...the building blocks

LA
Compute Pool Network Pool Storage Pool
Virtualized Servers Virtualized Networks Virtualized Storage

v | Flexibility, Efficiency are key drivers v | Resource pools for apps starting to form. ...
L Virtualizaton 2 Coud Data Cemer 3. Cilouda Federathon
_———  ————————

Auntormnathion & EMciiency -

(f—:\- CloudEnablers

AUTOMATE ORCHESTRATE REMEDIATE

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 35
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But questions arise as the environment grows...

“VVM sprawl” can make things unmanageable very quickly

APPS USERS ADMINS

T T

How do you empower employees to self-

-
How do you make your apps cloud aware? L

Where should you provision new VMs? How do you keep track of it all?

l l

+

A Cloud Management Layer Is Missing

1. Virtualization 2. Cloud Data Center 3. Cloud Federation

Automation & Efficienc > —
Y {—_\- CloudEnablers

AUTOMATE ORCHESTRATE REMEDIATE

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 36
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Solution: OpenStack, The Cloud Operating System

A new management layer that adds automation and control

Self-service Portals for users

-— Connects to apps via APlIs "' + “‘

ADMINS

ARPS

n CLOUD OPERATING SYSTEM
openst_ack
Creates Pools of Resources Automates The Network
----------- Af l -4
D @ D

1. Server Virtualization 2. Cloud Data Center 3. Cloud Federation

S

Automation & Efficiency >

U’Jkll)\u\l’\

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 37
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OpenStack (www.openstack.org) &

O

 Itis an open source Cloud Management
Framework for building public and private Cloud
infrastructures, mostly at the laaS
(infrastructural) level.

* Bornin 2010 as an initiative among NASA and
Rackspace, it now counts 600+ supporting
companies, is deployed in 180+ countries, has
20+ million lines of code.

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 38
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OpenStack, a high-level view

™ | OPENSTACK

Compute Networking Storage

OpenStack Shared Services

Standard Hardwar

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 39
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OpenStack, a not-so-high-level view -
(aka “the devil is in the details”)

Gl B
——— OpenStack End Users —
\
7
S 7 f
W OpenStack Cg:'m«‘zll
OpenStack _API Sage AR Amaz: e
Object API 1 OpenStack
/ Bloek Storage API
I/ _- ==~ <. OpenStack
= Network APl — _ OpenStack
“T=~o Network APl
Openstack Tl
Block Storage API R R OpenStack
N i Network API
=X
- ~
~
N
N
\
X

1 quantum
| :"q::"f:)' pluginis)

W

Qn-vohm; )

\ OpenStack \ { —N\ 'Y nStack OpenStack ,’
\ OpenStack Object Store § | | Image Service ! N ‘Q""‘""’""‘ / ock Storage Service / Network Serviee §
\ \ \ —— ,

\ 4 1 \ /
tack
N\ \ w1 |
\ - 3 An it
- N hitp:/ken.pepple.info L3 ! |
S \ ! T
Openstack —
Mentity AR S, ’

~
~

- keystone
—————— (service & admin APls)

token backend catalog " ettty
poliey

OpenStack |1V memeache. ] backend et

Identity e ete) (rules, custom) vs, pam, sql,

Service ldap, ete.)
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OpenStack components (1) &

P00 DASHBOARD IDENTITY
sohiti —  SERVICE
S (Horizon) P
COMPUTE BLOCK STORAGE = NETWORKING =~ IMAGE SERVICE ~ OBJECT STORAGE @
0 ‘eo.
—_ (Cinder) —_— (Neutron) - (Glance) —_ (Swift) — (Keystone)
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OpenStack components (2) &

O

» Most OpenStack components map to a “*-as-a-
Service” capability. For example:

Compute Nova

Storage Swift (object)
Manila (file)
Cinder (block)
Glance (images)

|dentity Keystone

Network Neutron

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 42
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Storage types

’On-instance / ephemeral

Block storage (cinder)

Object Storage (swift)

File Storage (manila)

\Runs operating systems and
!provides scratch space

Used for adding additional
persistent storage to a virtual
machine (VM)

Used for storing virtual
machine images and data

Used for providing file shares
to a virtual machine

\PersiSts until VM is terminated

Persists until deleted

Persists until deleted

Persists until deleted

’ACCE‘SS associated with a VM

Access associated with a VM

Available from anywhere

Access can be provided to a VM

’Implemented as a filesystem
underlying OpenStack

Mounted via OpenStack Block
Storage controlled protocol (for
example, iSCSI)

REST API

Provides Shared File System
service via nfs, cifs, glusterfs, or
hdfs protocol

’Compute

Encryption is available

Encryption is available

Work in progress - expected for
the Mitaka release

Encryption is not available yet

| o . .
Administrator configures size

‘setting, based on flavors

Sizings based on need

Easily scalable for future
growth

Sizing based on need

Example: 10 GB first disk, 30
GB/core second disk

|
l

Example: 1 TB “extra hard
drive”

Example: 10s of TBs of data set
storage

Example: 1 TB of file share

Davide Salomoni
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OpenStack Hype -

e HP announced in May 2014 an investment of more than $1 billion over the next two
1T’S BEEN ANNOUNCED

years on cloud-related products and services around OpenStack. One year and a half OUR COMPANY 15 MOVING
: : : : . How!
later, in October 2015, HP threw in the towel on public cloud, announcing that HP YlﬁkT'?EA%LZ‘,’:"H;Zm“;?

Helion Cloud is ending operations from 31st January 2016. HP has recently

announced partnership agreements with AWS and Microsoft Azure.

e Rackspace, one of the two founders of OpenStack, announced in August 2014 that it

was discontinuing its pure Infrastructure as a Service (IaaS) offering, and in October

2015 they announced a partnership with AWS. The results?, the shares of

RackSpace have fallen to lowest level in 5+years. Investors don't seem very

optimistic with its OpenStack strategy.

Canonical founder Mark Shuttleworth
predicts total collapse of OpenStack 'big
tent'

Canonical founder Mark Shuttleworth has described the vast
majority of vendors touting their work with OpenStack as
“bullshit as a service” - and warned that the ‘big tent’ to which
they belong is due for collapse.

Tamlin Magee
April 27, 2016
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S0, what is OpenStack useful for?

 Remember, OpenStack was born and still is a
Cloud management framework targeted at the
laa$S level (infrastructure).

* S0, as a user you could easily instantiate e.g.
virtual machines from an OpenStack-based

cloud.
 What next?
1+ SaaS g%
- What matters at the end
| PaaS 1w p P
v are the applications.
aasS . e
g
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Moving beyond laaS -

THERE MUST BE

A BETTER WAY of

CHOOSING ClLoud
PROVIDERS!

higher order services and integration services
people services dataservices mobile services

orchestration and automation

containers
£ZA4S7/7C INFRASTRULICTVNIRS

Source: OpenShift blog
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Cloud: anything missing?

*  Open interoperation / federation
across (proprietary) CLOUD
solutions at

= |aaS,
= PaaS,
= and SaaS levels
- Managing multitenancy
= Atlarge scale...
= ... and in heterogeneous environments

- Dynamic and seamless elasticity
= For both private and public cloud...

= ... and for complex or infrequent
requirements

- Data management in a Cloud
environment
= Due to technical...
= ... as well as to legal problems

Davide Salomoni

)
INFN
L

Filling these gaps should lead to:

* Interoperable PaaS/SaaS services
addressing both public and private Cloud
infrastructures.

» Migration of legacy applications to the
Cloud.

* Increased focus on user-oriented, high-
value solutions.

School on Open Science Cloud, Perugia 5-9/6/2017 47



O

A flashback from a while ago...

Data distribution

There’s often the need to distribute data (e.g. physics

events) to multiple sites
LHC (2005?) - CERN, 1PB/year, 107 MIPS

Network of data servers dedicated to access distributed
data

ideally, independent from the user’s physical location and hw/sw combination (e.g., data
access [and analysis?] using Web servers)

efficient and scalable distribution of analysis jobs (where are the data? How many CPUs are
available and where? How do you collect and transfer the output?)

“Universal” solutions to this problem do not probably exist: it’s up to us to exploit current
and foreseeable network technology

possible scenario: integration of Java clients and servers (platform independence), multicast data
transfer (optimization), push (CDF+0OSD) technologies (user transparency for both software and data
distribution and updates), Quality of Service techniques (guranteed service); several projects are
working on these issues: see e.g. WINNER (Web Interfaced Network for Non-localized Event
Reconstruction), www.infn.it/winner

Nathiagali/3 - June
1998 D.Salomoni - INFN
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Back to the future... C

Possible Model for future HEP computing infrastructure

L]l -
___—n lan Bird, CERN,

m L[]
— = April 2017
IV alea & X o6 .
DRI 2 W P r{-i.m

Simulation resources
HEP Data cloud w

Storage and compute

" (Njhil sub
sole novum.
Eccl. 1:10
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From the Paper "Advances in Cloud’

- EC Expert Group Report on Cloud Computing,
http://cordis.europa.eu/fp7/ict/ssai/docs/future-cc-2may-finalreport-
experts.pdf

To reach the full promises of CLOUD computing, major aspects have not yet
been developed and realized and in some cases not even researched.
Prominent among these are open interoperation across (proprietary)
CLOUD solutions at laaS, PaaS and SaaS levels. A second issue is
managing multitenancy at Iarge scale and in heterogeneous environments. A
third is dynamic and seamless elasticity from in- house CLOUD to public
CLOUDs for unusual (scale, complexity) and/or infrequent requirements. A
fourth is data management in a CLOUD environment: bandwidth may not
permit shipping data to the CLOUD environment and there are many
associated legal problems concerning security and privacy. All these
challenges are opportunities towards a more powerful CLOUD ecosystem.

[...] A major opportunity for Europe involves finding a SaaS interoperable
solution across multiple CLOUD platforms.

Another lies in migrating legacy applications without losing the benefits
of the CLOUD, i.e. exploiting the main characteristics, such as elasticity
etc.
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INDIGO-DataCloud C

* An H2020 project approved in January 2015 in

O

the EINFRA-1-2014 call o e yossner CSIC  shc» G0
= 11.1M&€, 30 months (from April 2015 to (I e
September 2017) cmec m][m] . @ @ 2%

* Who: 26 European partners in 11 European AT ™o 5 i
countries e G i reee ‘ 3 @ e

= Coordination by the Italian National
Institute for Nuclear Physics (INFN)

= Including developers of distributed
software, industrial partners, research
institutes, universities, e-infrastructures

....................

What: develop an open source Cloud »
platform for computing and data (“DataCloud”) ‘ eSI
tailored to science. - K
*  For: multi-disciplinary scientific W o e
communities v Q-
= E.g. structural biology, earth science, o -
physics, bioinformatics, cultural heritage, . Tt s DT emcc
astrophysics, life science, climatology . 1 ‘.-"r -1 1
¢« B AraS ndve pS

- Where: deployable on hybrid (public or
private) Cloud infrastructures

= INDIGO = INtegrating Distributed data
Infrastructures for Global ExplOitation
*  Why: answer to the technological needs of

scientists seeking to easily exploit distributed .
Cloud/Grid compute and data resources.

zJ

CSIC (PO 1 '
gener (9 gery '
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INDIGO produces software components A
for exploitation of Cloud resources

INDIGO Advanced Components and Solutions
Deployed on

1Adopt, Use

Private or Commercial
Clouds (Public, PCP-
based, etc.)

Publicly funded e-infrastructures
(EGI, EUDAT, GEANT, PRACE,
RI, etc.)

Exploiting

Datasets, Resources

To produce
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Cloud enhancements...

* ... needed at several
levels:

= At the authentication /
authorization level (AAl)

= At the site level (laaS)

= For a true interoperable,
programmable Cloud
(PaaS)

= For the user front-ends
(SaaS+)

w
=
(0]
)
=)
o
=
(FE]
o]
-
>
=
3
o
>
(]
=
(]
>
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AAl main requirements -
- Authentication * Delegation
= Support for federated = Provide the ability for
AuthN & social logins services to act on behalf
- Ildentity Harmonization gf Sp“os:;fﬂ_ne Jccess for
S . = Su |
Link multiple accounts to a long-running applications

single identity, providing a
persistent identifier

Provisioning

* Authorization " %rovi_s_ion/de-pro_vision
= Attribute-based. dvnamic identities to services or
" Cor:sil;tent a(:ro’ssy | relying resources
heterogeneous - Token translation
infrastructures = Enable integration with

services relying on
heterogeneous AuthN
mechanisms
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At the laaS level C

* Provide support for containers in addition to the
already existing VM support at the laaS layer
= Support for selected Cloud Management Frameworks.
= Using open standard interfaces.
= With automatic repository synchronization.

* |Improve on-demand compute capabilities at the
local datacenters

= |Improving cloud scheduling, a mandatory requirement for
production systems.

= Facilitating container execution in HPC and HTC systems.
= Providing site-level orchestration.
= Implement storage-independent storage QoS
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At the PaasS level

INFN

- Many features are needed at this level to support full
exploitation of hybrid clouds and programmatic usage of cloud
resources:

An Orchestrator Service, coupled with some ranking of cloud
providers

A Cloud Information Provider handling images / containers
A Monitoring Service
An Accounting Service

A tool to deploy virtual infrastructures over multiple back-ends
(clouds)

A service to manage applications deployed on the cloud
A configuration management database

An SLA/QoS Manager

An elasticity manager for cloud infrastructures

Flexible data services

A way to manage all the components above ©
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The INDIGO PaaS Orchestrator &

« |t takes deployment requests, expressed through templates
written in the TOSCA language, and deploys them on the
best cloud site available.

 The Orchestrator collects all the information needed to
deploy a service consuming others PaaS APIs:
* QOoS/SLA Service: get the prioritized list of SLAs of the user

* Monitoring Service: get the status of the underlying laaS platforms and
their resource availability;

 CloudProviderRanker Service: sort the list sites on the basis of rules
defined per user/group/use-case;

* The orchestrator then delegates the deployment to some
other components interfacing with Cloud infrastructures.

« This is an essential components to manage multiple clouds.
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- Topology and Orchestration Specification for
Cloud Applications
- Standardizes a language to describe:

= The structure of an IT service (its topology model)

= How to orchestrate operational behavior (plans such
as build, deploy, patch, shutdown, etc.)

 |t's a declarative model that spans applications,
virtual and physical infrastructures.
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TOSCA In a nutshell C

OASIS 9 Topology and Orchestration Specification for Cloud Applications

o cerboga s onitionof g
s ) Service Template " blocks for services
(" Node Types N  Scripts
... including a Topology 4 Topology Template N\
Template describing the Capabilities .. — .. along with the
structure of a service a g 2 - implementation
""""" u s B T - artifacts for
type for §. ; : o manageability
Relationship = m Eane operations
Template \ Requnrements
= Installables
I “-e ~~f|___ .. andthe definition
’_T_a_ges 2 /| of deployment
1 : . | artifacts for
< ! ./ components
""""" seTor—T I g J
. J
- - Relationship Types _
« including the Plans 4 3 i : )
definition of plansfor — 1 ] £ 3 e S0 Definition of possible
orchestrating the X & 5 . links between
application g > components
. J
\. v,
Packaging format (CSAR) for
packaging models and ol el Cloud Service ARchive (CSAR) P
artifacts.
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4 ’////
tosca_definitions_version: tosca_simple_yaml_1 @

description: Template for deploying a single server with predefined properties.

topology_template:
inputs:
cpus:
type: integer
description: Number of CPUs for the server.

TOSCA =i

- valid_values: [ 1, 2, 4, 8 ]

tO p O I O g y node_templates:

my_server:
type: tosca.nodes.Compute

template

# Host container properties
host:
example
# Compute properties
num_cpus: { get_input: cpus }
mem_size: 2048 MB
disk_size: 10 GB

outputs:
server_ip:
description: The private IP address of the provisioned server.
value: { get_attribute: [ my_server, private_address ] }
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The INDIGO Application b

Deployment Service

» This is the service in charge of scheduling, spawning,
executing and monitoring applications and services on
a distributed infrastructure.

» The core of this component consists of an elastic
Apache Mesos [http://mesos.apache.org] cluster with
slave nodes dynamically provisioned and distributed on
laaS sites (almost any laaS! OpenStack, OpenNebula,
Amazon, Azure)

»  Apache Mesos provides efficient resource isolation and
sharing across distributed applications.

 The INDIGO PaaS then uses these Mesos frameworks:

= Marathon to deploy, monitor and scale Long-Running
services, ensuring that they are always up and running.

= Chronos to run user applications (jobs), taking care of fetching
input data, handling dependencies among jobs, rescheduling
failed jobs.
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An INDIGO Mesos Cluster

hitp://master{1-3):8080/v2/apps
Sof > Submit Application > .
'.‘ Deployment
network: BRIDGE

containerPort:3306
servicePort:33306

111 }

Access Application ',

.
.
'
.
.
.

VIP:33306
? VIP (Virtual IP)
Load Balancer Load Balancer
h—d E—J
Consul-template Consul-template s

.
________
.........

.o
———————
---------------------------

scale in Mesos
scale out il

Elastic Mesos Cluster

m Mesos Mesos
m aster Worker

Davide Salomoni
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Consul Server Dlétslbuted

Consé‘nsus

3
’

Configurgtfén
Mesos Master

Marathon
Chronos

amwa

)
.
.
~
.
.~
-~

.
.

-
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Consul Server Consul Server
Mesos Master
Marathon
Chronos

Mesos Master
Marathon
Chronos

L

Mesos Slave

\

\

Mesos Slave

N

L

Mesos Slave
Consul Agent

/

marathon-consul

\
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This gives us... -

» The possibility to have batch execution of
dockerized applications exploiting
Mesos/Chronos capabilities and the INDIGO
virtual storage solutions (see later)

= On-demand provisioning of full batch system
clusters exploiting Mesos/Marathon

o E.g. HTCondor on Mesos: all the services (worker
nodes, schedd, etc.) are run as docker containers and
automatically configured by INDIGO components

o Automatic scaling of services and resources
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Data Services: Onedata -
- Unified data access over heterogeneous infrastructures
- High-performance data access and migration
+ POSIX interface for accessing large data sets without pre-
staging them
* Flexible security framework based on access tokens and
ACL’s
- Metadata editing and querying using key-value pairs, JSON
and RDF
+  Support for POSIX, —
Ceph’ OpenStaCk .................. S S S GPrs
SWIFT and Amazon S3 © proviaers T == e
. Graphical US er . — ] v smuLaTions
Interface for easy data e PrOVIder B e e == |t
management '
® ComprehenSIVe REST e Provider C  «emesneseneng S Ext4

API for integrating with _
other services
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Data Federation through INDIGO (™"

Onedata
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ElectricIndigo O

* NEW: our second and final major software release, called
Electricindigo
* For technical details, see the parallel sections on Thursday

* Fact sheet (https://www.indigo-
datacloud.eu/service-component):

* 40 modular components, distributed via _—

AR I o T <t secoN SoruBE REEESE” |
e Operating systems: CentOS 7, Ubuntu » \ BN
16.04 CINDIGO

* Cloud frameworks: OpenStack Newton, > APRIL 2017
OpenNebula 5.x N ,

* Download it from the INDIGO-DataCloud
Software Repository: http://repo.indigo-
datacloud.eu/index.html
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Electricindigo:
Application-level Interfaces for Cloud Providers
and Automated Service Composition (%

h’l:‘m.:r. INDIGO - DataCloud
% * Easily port applications to public and private
] p Clouds using open programmable interfaces,
| - user-level containers, and standards-based
languages to automate definition, composition

N N
: >/ ¥ and instantiation of complex set-ups.

* Typical questions: How can | run my application on
Cloud provider X? What if | want to use Docker but SECOND SOFTWARE RELBASE"~ |
my provider does not support it? How do | automate ELECTRMGO
the creation and management over public or private T ARy
Clouds of dynamic clusters running multiple services?
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Electricindigo:
Flexible Identity and Access Management 0\)

wﬁ'm.:r. INDIGO - DataCloud

* Manage access and policies to distributed
resources using multiple methods such as

/ \ OpenlID-Connect, SAML, X.509 digital certificates,
gl through programmable interfaces and web front-

N ends.
R

* Typical questions: How can | manage access to
distributed resources by users, identified through SECOND SOFTWARE REEEASE™ |
diverse methods? (e.g. Google ID, digital ELECTR%GO
certificates) How should | modify / write my apps
to benefit from that?

APRIL 2017
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Electricindigo:
Data Management and Data Analytics Solutions 0;)
h"l:',l:r:.:r. INDIGO - DataCloud
6 6 » Distribute and access data through multiple
providers via virtual file systems and automated
replication and caching, exploiting scalable, high-
O— ~O p g, exploiting g

performance data mining and analytics.

v

* Typical questions: How can | automatically replicate
date:jsets I’;o méjlélple S|te]§? Can | trans grently aﬁcesr,:, o sol i
my distributed datasets from my app? Can | cache the S
most accessed data, so that it’s close to where users ELECTRMGO

need it? How do | instantiate clusters and databases e
for big data analysis?
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Electricindigo:
Programmable Web Portals, Mobile Applications @

INDIGO - DataCloud

 Create and interface web portals or mobile apps,
exploiting distributed data as well as compute
' resources located in public and private Cloud

.@ infrastructures.

 Typical questions: How can | easily provide my
app with a pluggable, extensible web front-end? SECoND SoFTWARE Rpeghee |
Can this front-end interface with all the features ELECTRMGO
provided by INDIGO? How can | write an INDIGO- il
enabled app for Android or iOS?
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Electricindigo:
Enhanced and Scalable Services for Data Centers and a)
Resource Providers

"E" 2" INDIGO - DataCloud

* Increase the efficiency of existing Cloud
infrastructures based on OpenStack or
OpenNebula through advanced scheduling,

¢i1~ flexible cloud / batch management, network
m— orchestration and interfacing of high-level Cloud
e @ services to existing storage systems.

* Typical questions: How can my cloud data centers
provide flexible and fair schedulinngoIicies for access
to resources? How do | balance traditional vs. cloud
resources in my data center? How do | connect novel
INDIGO features to my existing systems? How can |
manage storage Quality of Service?

SECOND SOFT\WARE REEEASE " |

ELECTRIGINDIGO

APRIL 2017
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Interactive usage of a Docker container
with ssh - Overview O

Fl-'.l:r:.:r. INDIGO - DataCloud
-

| WP6!

3) Deploy : :

GitHub ¢_User . TOSCA ! |
* 90 Ly | s

TOSCA Documen%nsman;;cam 2D)a§;age E:::::::‘_:::::::::::::::::::::::::: ___________________ E
Dockerfiles per Use Case ]
p i 1.a.2) 4)Access ! Orchestrator Other Pa.aS
A. t) o Dockerfile JATA : Core Services
u. omate (commit) ¢ i
Build Provijder :
T !
EEEEE I IM
5) Mount .
" Champion |\ 1 7 Memmmme e e oo o m e m - mm i m— - — - - — -
el SRR RIS Cloud-________,
Docker Hub Organization bPuild, 1§ SSHd £E b : !
push > OneDock nova-docker
Public IP L :

Davide Salomoni School on Open Science Cloud, Perugia 5-9/6/2017 72



O

C
Mesos PaaS solution exploiting INDIGO
platform O

"L INDIGO - DataCloud
A WP6 |
GitHub 2) Deploy TOSCA with: FEaiai el iy :
4 dee) ¢ _User . Vanilla VM / Container API Server
TOSCA Documentmsmanﬁgw WP5
Dockerfiles per Use Case 12.2) 6) Access 1) Stage : ]
l i.:fc)omated DOCker.ﬁle Mesos e I | | | Other Paa$S )
Build — Services Orchestrator , |
T | Core Services
EEEEN
@Champlm 37
. +JRA H
INDIGO-DataCloud (m /"ﬂv' / HeEes ‘
Docker Hub Organization Puild v
push ,\1\/

~ PublicP |

Virtual Elastic Mesos R 4SS
: Cluster  Clues ‘

<> Mesos
WG - RGES Masters

33-8/11/2016 1st INDIGO-DataCloud Periodic Review
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A web portal that uses a batch system to
run applications - Overview O

2 gt INDIGO - DataCloud
Lt T T T

{GitHub’ ﬁ. AL IRCSCYIGIN Future Gateway

§_User . Vanilla VM / Container ~ | LTSS

TOSCA Documentmsn,manﬁaw

WP5

. +JRA

Dockerfiles per Use Case 13 2) iy R e S S TS o ccccoomonon
1.b) deelerie 6)Access ) Stage Data ‘ ‘
Automated . her P
i Build (commit) Web Orchestrator H Cg;[ez.er\?iiis ;
[ | | ]
echampim l\ : . ” i
‘ IM )ATA eZone:

INDIGO-DataCloud ~ 1-a-1) = Zw
Docker Hub Organization y

Cloud: OSCA
IM Sltesz Heat
Public IP etk : ; ‘1’
: D : ‘Froviaer :
U LRRR RN o1 LR oo \ OpenNebuIa OpenStack
@ /o B Ist INDIGO-DataCloud PerioglicReview (D | 18
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Top 10 Strategic Technology
Trends, 2014-2017 (Gartner

2014 2015 2016 2017

Mobile Device Computing The Device Mesh Al and Advanced
Diversity and Everywhere Ambient User Machine Learning
Management The Internet of Experience Intelligent Apps
Mobile Apps and Things 3D Printing Intelligent Things
Applications 3D Printing Materials Virtual and
The Internet of Advanced, Information of Augmented Reality
Everything Pervasive and Everything Digital Twin
Hybrid Cloud and Invisible Analytics Advanced Machine Blockchain and
EI' alf Service Context-Rich Learning Distributed Ledgers

roker Systems Autonomous Conversational
XIOE_C:/C![IGH’[ Smart Machines Agents and Things System

rehitecture Cloud/Client Adaptive Security Mesh App and
The Era of Computing Architecture Service

Personal Cloud

Software Defined
Anything

Software-Defined
Applications and

Advanced System
Architecture

Architecture
Digital Technology

Infrastructure Mesh App and Platforms
Web-Scale IT Web-Scale IT Service Adaptive Security
Smart Machines Risk-Based Architecture Architecture
3-D Printing Security and Self- Internet of Things
Protection Platforms
https://goo.gl/LcVnBk https://goo.gl/W9IP91 https://goo.gl/qury81 https://goo.gl/C3nRsj
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Remember the definition of “Cloud”

@ Supplying
@ information and communication technologies
(3) as a service
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Trends for 2017, example #1

- Al and Advanced Machine Learning

= “Artificial intelligence (Al) and advanced machine learning
(ML) are composed of many technologies and techniques
(e.g., deep learning, neural networks, natural-language
processing [NLP]). The more advanced techniques move
beyond traditional rule-based algorithms to create systems
that understand, learn, predict, adapt and potentially
operate autonomously.”

= - this is applied to both physical devices (e.g. robots,
autonomous vehicles) as well as to apps and services.

= All of them must 1) supply 2) services via 3) distributed
communication - Cloud!
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Trends for 2017, example #2

- Mesh App and Service Architecture

= “In the mesh app and service architecture (MASA), mobile
apps, web apps, desktop apps and loT apps link to a
broad mesh of back-end services to create what users
view as an "application.” The architecture encapsulates
services and exposes APIs at multiple levels and across
organizational boundaries balancing the demand for
agility and scalability of services with composition and
reuse of services.”

= Again, this is Cloud!

- The keywords: collaborative, distributed,
complex, standards-based models
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At the European level... -

- Two main projects to build a European Open
Science Cloud (EOSC), one already approved and
one submitted a couple of months ago

= Plus several others proposals, more development-oriented
- EOSCpilot (running)

= Design and trial a stakeholder-driven governance
framework for the EOSC;

= Contribute to the development of European open science
policy and best practice;

= Develop demonstrators of integrated services and
infrastructures in a number of scientific domains,
showcasing interoperability and its benefits;

= Engage with a broad range of stakeholders, crossing
borders and communities, to build trust and skills.
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EOSC-hub (under evaluation) il

« A joint proposal by EGI, EUDAT, INDIGO-DataCloud

. Ry
@Gl  EUDAT

INDIGO - DataCloud

*  Obijectives:
=  Simplify access to a broad portfolio of products, resources and services
provided by different actors through an open service catalogue

= Remove fragmentation of service provisioning and access to digital
services

= Increase innovation capacity of digital Infrastructures

= Consolidate digital infrastructures by expanding capacities and capabilities,
improving discoverability, access, interoperability and sharing across
research communities and countries

= Extend access to integrated compute, storage, data and software to new
user groups including high-education and industry, increase the user base

= Expand human capacity (consolidate/expand a distributed network of
experts and service operators at local/national level)
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The ultimate EOSC goal .

* A Unified
Service 1Adopt, Use
Catalogue - :
available to multi- Unified Service Catalogue
disciplinary
scientific Deployed on
communities.

- Services should Private or Commercial Publicly funded e-infrastructures
be provisioned Clouds (Public, PCP- (EGI, EUDAT, GEANT, PRACE,
over any EOSC based, etc.) RI, etc.)
sub-
infrastructure: ”

EGl, EUDAT, Explon‘/ng

PRACE, Datasets, Resources
community-

based research To produce
infrastructures,

commercial [ ]
clouds, etc.
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Where are we going, then?

+ We (scientists) developed "the Grid”

= |t has been working very well, but there was no uptake by
the market, and it has serious sustainability / technological
Issues.

* The market has given us “the Cloud”

= We are exploring several ways to use it, using private and
public infrastructures.

= |t does not always work the way we want, so we are
adapting it to our needs, and contributing several of these
efforts back to the (open source) market.
- There are still a lot of technological challenges
and contributions that await our/your input y

= Also through strong collaborations with industry & gamxsaﬁ{)&\\_\
Ips

rtners

\_ 7
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Recap -

- Seven statements to ponder at the end (adapted
from https://goo.gl/w48zjl):

1. The Cloud is not the Grid and is not the same as
virtualization.

Cloud computing requires standard APls.

The value is primarily in the applications, not in the
infrastructure.

Moving to the Cloud is not a cure for bad practices.
Security is what you make of it.
There is no easy “instant Cloud solution”.

Know-how, flexibility, adaptation of technologies to
create bespoke solutions are key.

NoOok Wb
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Thank you O

Y 8" INDIGO - DataCloud

https://www.indigo-datacloud.eu
Better Software for Better Science.

“Stat rosa pristina nomine, nomina nuda tenemus”
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