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@ We live in a rich digital environment...

VISION Cloud

=(Mobile) smart devices exponentially penetrate the market

=Cities go digital deploying sensors and actuators el
=Users co-develop and co-innovate

=Unprecedented trend to participate and share content and \+ st s

experie n CeS 300, (0]0]0) people join Twitter every day
facebook
*Cloud Storage
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—_— Backup to the Cloud active users on Facebook today
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— Archiving in the Cloud
— Serve peak demands

If Facebook were a country, it would be the third-largest
country in the world, after China and India
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VISION Cloud: Virtualized Storage Services
Foundation for the Future Internet

VISION Cloud

= Duration
— 36 months (Started on October
2010)
 Etfort SIEMENS
elefonica
* Budget
— Total Cost: 15,709 M € DW-WORLD.DE
— EC funding: 9,1 M€, under FP7,

DEUTSCHE WELLE
ICT-2009.1.2: Internet of Services,

Software and Virtualisation = ’G
= Consortium

telenor
QM E',f
&wEDI_S._I-F- ° *
— 14 partners from industry and G SIGS % xxx [
academia belonging to 9 European Fprs®
countries (IL, DE, ES, GR, IT, NO,

1
UK, FR, SE) SNIA- 4N

= WWWw.Visioncloud.eu
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@ The VISION Cloud Objectives

VISION Cloud

» Goal: To provide reliable and effective delivery of data-intensive
storage services, facilitating the convergence of ICT, media and
telecommunications.

* To make it feasible we propose a set of innovations:

— Raise Abstraction Level of Storage: objects with user- and system-defined
metadata

— Computational Storage: technology for specifying/executing computations
close to storage

— Content-Centric Storage: facilitate access to data by content and its
relationships

— Advanced Capabilities for Cloud-based Storage: support delivery of data-
intensive services securely, at the desired QoS, at competitive costs

— Data Mobility and Federation: enable comprehensive data migration and
interoperability across remote locations

VISION Cloud




@ Mapping VISION to the Cloud

VISION Cloud

Salesforce.com (CRM), Rebusfarm.com, Renderrocket.com
(3D video rendering), Dezineforce.com (CAE Optimisation)

Google AppEngine, Microsoft Azure, Salesforce.com
Force.com, Rackspace Sites, Bungee Connect, EngineYard,
Heroku, Intuit, Cloudera, Aptana, VirtualGlobal, LongJump,
AppJet, Wavemaker, Aprendra

Amazon Web Services, Verizon Business CaaS, Sun,
Rackspace Cloud, Joyent, GoGrid, Terremark, Flexiscale,
ThinkGrid and Elastic Hosts

Storage, Compute and Networking

VISION Cloud 6




@ VISION Cloud Use Cases

VISION Cloud

Media

DEUTSCHE WELLE
<bwW

Telco

orange”

i
/g telenor

Healthcare

SIEMENS

Enterprise Software

SADS

NV

We are gathering and understanding
requirements through collaboration with leading
European partners:

Media Create, re-purpose and distribute media-rich
content through multiple channels to disparate end devices

Telco Large number of mobile end-users safely
accessing content from heterogeneous devices

Healthcare Access healthcare data based on content
and its relationships

Enterprise
applications

Multi-tenant cloud-native business

The set of use cases, collectively, demonstrate
the VISION Cloud innovations

VISION Cloud
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@ Raising the Abstraction Level of Storage

VISION Cloud

= Store video of the event together with rich metadata

System
*VVideo format

«Date/time
User ﬁ
*Agenda ‘

*Title of Event

= What is new:
— Metadata is an integral part of the storage
— Rich metadata model describing both handling of an object and its content

VISION Cloud




= A storlet is triggered to automatically extract metadata

&

Speech recognition

System
*Video format
*Date/time
User
*Agenda
*Title of Event
*Transcript

4

= What is new:

— Architected and safe way to run computations in the storage system

storlet

-

-

VISION Cloud

Transcript

Spyros: VISION Cloud
is a European
Initiative on Cloud
Storage ....
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@ Content-Centric Storage

VISION Cloud

= Access data according to metadata values
= Build content networks

*Title of Event
Date/time

*Agenda
*Video format
*Transcript

2nd Training on Software Services- Cloud computing
Event Programme

Saturday 12 November SperS: V|S|ON

09:00 - 10:50 Spyridon V. Gogouvitis (NTU Athens) - VISION Cloud (chair: Syed Nagvi) iS a Eu ro pean
10:50 - 11:10 Coffee break

11:10 - 13:00 Massimo Coppola (ISTI-CNR) - CONTRAIL (chair: Tomas Pitner) Initiative on Cloud
13:00 - 14:00 Lunch

14:00 - 15:50 Syed Naqvi (CETIC) Storage ....

16:10 - 18:00 Tour of the town

.“b

]

= What is new:
— Storage leverages metadata and content networks to optimize itself

VISION Cloud



http://users.ntua.gr/spyrosg/
http://users.ntua.gr/spyrosg/
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http://www.visioncloud.eu/
http:///
http://contrail-project.eu/

Advanced Capabilities for Cloud Storage:
uisioncoud S@CUTItY

= Delegate right to access an object to people that are not known by the
storage system

Dana
*Title of Event

Date/time
‘Agenda ﬁ
*Video format

*Transcript

Delegate read access

v

Training
participants

= What is new:
— Flexible yet secure access control

VISION Cloud




Advanced Capabilities for Cloud Storage:
usioncoud VONItOring

= Advanced Monitoring Mechanism
= Hardware and Service

= Ability to define Rules by
= Storage provider
= Customer through SLA
= Self-adaptation

= Extensible
= Basic set of built in probes
= Can accommodate any probe

= What is new:
— Controllable and extensible
— Self-awarness

VISION Cloud
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Advanced Capabilities for Cloud Storage:
usioncoud MAPE lO0Op

= MAPE (Monitoring, Analysis, Planning, Execution) loop

4 App Metadata )\

Legend
q MAPE loop links
St 1 utility
Function
Hints >

App . J

2> Mon l Analysis

Knowledge
Base
Configuration
l Storage l Actuator [ Predictor o« Space

y

optimize

= What is new:
— Self-optimizing infrastructure

VISION Cloud
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uisoncowd CUStOmMized SLAS

Advanced Capabilities for Cloud Storage:

= Different requirements per container

Jitter

X

Number of

&

Transcript

replicas

= What is new:

Spyros:VISION Cloud
IS a European
Initiative on Cloud
Storage ....

4

— Advanced, customized SLA terms (not just availability).

VISION Cloud
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@ Federation and Interoperability

VISION Cloud

= Change storage providers without data lock-in

Provider A Provider B

User’s View of his/her
Storage

= What is new:
— Single view of storage across multiple providers

VISION Cloud 16
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@ Physical Model

VISION Cloud

100s of Data Centers (DC)
Each DC 10s of storage clusters

Each storage cluster 100s of servers with direct attached disks

Data Center EE Ol -
C

A

Storage

Cluster 3
1‘ Storage
Storage
Ej Ej Cluster 1 | Cluster 2

A
v

Data Center

6068

Data Center

6888
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@ High Level Concepts and Data Model

VISION Cloud

Objects are write all-at-once

= Metadata Tenant
— System
- Management directives
— User
Key-value pairs g
Schema User

Metadata can be updated

Symmetric replication for resiliency _
— All replicas considered equal Container
— No master - slave

Eventual consistency v
— CAP theorem :
Object

VISION Cloud 19




@ Physical and Logical view of Data

VISION Cloud

VISION Cloud
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@ Objects can be added to any replica

VISION Cloud

VISION Cloud
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= Three main properties
— Consistency
— Availability
— Partitions

= CAP Theorem -> You can have only two out of the three

= Scalability = Partitioning
— Therefore you can choose between Availability and Consistency

= Eventual Consistency

— Also known as BASE (Basically Available, Soft state, Eventual consistency), as
opposed to ACID (Atomicity, Consistency, Isolation, Durability)

VISION Cloud
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VISION Cloud
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@ Logical model

VISION Cloud

External interface is REST
Partially follow SNIA’s CDMI standard

Every server runs same software stack
— Basic stack — Apache, Cassandra, file system
— VISION Cloud components of DAL, DOL, MIL, MOL

Many independent requests processed in parallel by each server
Shared state at the cluster level

Shared state at the cloud level

VISION Cloud
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= Representation State Transfer
— Dissertation by Roy Fielding
— An architectural style not a protocol

= HTTP style requests for CRUD operations
— Use only HTTP verbs and model other semantics in the data model

= Addressability
— Every object is a resource addressable through a unique identifier

= Stateless
— No persistent client-server connections

= Simple and lightweight
— Compared to RPC, SOAP etc.

VISION Cloud
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3 CDMI Basic flow:

CDMI Client issues requests

( -j HTTPS: PUT, GET, POST, DELETE
5} MimeType: application/cdmi-
=) cdmi-object, cdmi-container, cdmi-queue, cdmi- | CDMI

domain, cdmi-capability* Implem Data St orage
CDMI data Data, Metadata el ' Cloud 9

path client CDMI Implementation issues response

HTTP Status (200 OK, 201 Created, etc.)

MimeType: application/cdmi-
cdmi-object, cdmi-container, cdmi-queue, cdmi-domain, cdmi-capability

Data, Metadata

*CDMI MIME Types are Registered with IANA

Source: Interoperable Cloud Storage with the CDMI Standard, Mark Carlson
Copyright © 2011 Storage Networking Industry Association.
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@ Model for the CDMI Interface

VISION Cloud

The resources which are accessed through the RESTful interface

Root
https://<offering>

Capabilities - cdmi-capability
https://<offering>/cdmi_capabilities

Key Value
Key Value

Domains - cdmi-domain
https://<offering>/cdmi_domains

Container B - cdmi-container
https://<offering>/containerB

Container A - cdmi-container
https://<offering>/containerA

Key Value
Key Value

Key Value
Key Value

Key Value
Key Value

DataObject! - cdmi-object DataObject2 - cdmi-object Queue - cdmi-queue

https://<offering>/containerA/ https://<offering>/containerA/ https://<offering>/containerB/

databojecti — s Key Value queued Key Value
Kez Yalue Key Value Key Value

Source: Cloud Data Management Interface (CDMI™) Version 1.0.1
Copyright © 2011 Storage Networking Industry Association.
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@ Storlet Life Cycle and States

VISION Cloud

Storlet Definition

Definition
- Computation
- Parameters

1 Definition * Instance

- ~ Storlet Instance

Initialization

- Capabilities

- Constraints

- Trigger Conditions
- Datacbjects

~ J Active
- Execution
inject - Obeying Constraints

( Unregistered )

terminate

transfer register

Passive » | Death
- Scheduling kill - Cleanup

SN IS EEE NN I EEE I EEE NN N NN NN N NN NEEEIEEN N IEENIEEENEEENEEEE B

VISION Cloud
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@ The VISION Cloud Architecture

VISION Cloud

Data access Management/control

11

Access and
Interface Layer

Operating Layer :

[DATA SERVICE MANAGEMENT SERVICE

Content networks/objects, Monitoring, Metering, Billing,
Computation on storage, Security management, Tenant/User

\_Mobility, availability, reliability, security management, SLA

ISION Cloud




User Services
Resource
Map

Global

Catalog Identity/Policy
Services
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. Data Access and Operating Layers

VISION Cloud

Application requests

v

Communicate with peer Request Handler

in other clusters

Computational

Storage Service

Content Centric Secure Access
Service Service

Secure Access Control Component

User Services
Resource
Map

Global
Catalog

Identity/Policy
Services

Storlet
Execution

Object
Service

Replicator

-

Communicate with peer 4"
in other clusters

Storage Service

Catalog Access Enforcer

Logically global Components that have an independent instance on each cluster node Logically global
components components

VISION Cloud 31



@ Management Interface and Operating
UISION Cloud La.)/erS

@ B

Customer Developer Service

Management Interface Layer

Tenants, subtenants
and user accounts SLA management Models development
management

Secure Access

Containers

Compliance Accounting and Billing management Resource
d e
User Services
Y Vll Management Operating Layer
, KB

Global
Catalog

Identity/Policy
Services

Monitor

SLA DM
Analysis Placement and
Management :
Allocation

VISION Cloud 32




@ Data Access Flow

VISION Cloud

DC-A

P
d (%S\er Al Cluster A2
Catalog Catalog Catalog Catalog
q GPFS-SNC GPFS-SNC GPFS-SNC GPFS-SNC
A C_
GeeeBFeeeB| |Fooo8 T8
Catalog Catalog
GPFS—SNk GPFS-SNC
- 3
§eoB -0

A1 A2 H2
0 H1 H2 Al

O 71 H1 H2 DC-Z

DC-H

Cluster L Cluster H2 Cllasier Z1
Catalog Catalog Catalog Catalog Catalog Catalog
GPFS-SNC GPFS-SNC GPFS-SNC GPFS-SNC GPFS-SNC GPFS-SNC
- —

S+ 8 0e-B| |Bee-B BB SIXTs (e
Catalog Catalog ( Catalog WSS /1A Mdiwr | | WSS/ 1A Mdiwr
GPFS-SNC GPFS-SNC GPFS-SNC GPFS-SNC GPFS-SNC

-
HeesE Te+°B| |T*°0 Gee+E 5B
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. Media Use Case

VISION Cloud
Storlet Creator
(API Connections and cloud storage features)
Outside Scraperwiki  Open Calais | Video editing Data Visualization Tools Story Presentation Multi-Platform Collecting
apps: Needlebase Google Refine Final Cut R Studio Storify Wordpress Flash usage data over time,
AVID Media Protovis Document Cloud Memolane HTML5 based on
Composer Gapminder Fullstory iTunes files, not pages
Other CMS in use iPod
VIDEO/DAT Android
VIDEO/DAT A PRODUCTION WITH TEAMS Nokia
A FILTERING RIM
SET-UP INGESTION  METADATA
TEAM Al
PROJECT NAME

Produce video or data story Publish Multi-platform distribution Popularity

/

VISION Cloud 35




C

Access networks

Service providers
Soc\l.a/

Wo,
. Ks
New content management services

Telco Hub (telco specific capabilities):
Authenticate customer, locate customer, ...
Q
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Storlet to

transcode format

Storlet to

classify photos

Content-centric Storlets for
relationships additional

from data :
services

Photos

Third party storlets
as a service

VISION Cloud 37




Health Medical Data Storage Service
nsurance h Hospital 1

Pharmacy ﬁ

| Complex Medical Data Model |

i Practice ﬁ
Doctor 4 ‘
Medical Medial Data Integration/Link Layer h Hospital n
Doctor Center ‘
!
Diagnostics
Labratory e
Healthcare : Patient Mobile,
Communities @Home
Government ﬁ
3 Subset of Clinical Data
. .HeaFl):h ., E-Services (Service
EREiCCs LoV Interfaces)
(e.g. Medication Check)

VISION Cloud
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Data made available
to another doctor with
restrictions on some
data access

Storlet to extract
metadata and create
relationships

E\;\,ﬁ

Content-centric
relationships
from data

Data made available

Storlet to to patient with
extract data for restrictions on some
patient data access
Storlet to
anonymize data

Anonymized data
authorized for study

VISION Cloud 39



@ Enterprise Use Case

VISION Cloud

Customer - Anywherse Customer On-Premise ERP

'

- Administrator
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@ Questions and discussion

VISION Cloud

VISION Cloud
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@

VISION Cloud

Spyridon V. Gogouvitis
( )

National Technical University of Athens
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