Back to the Future!
Cees de Laat

cU
COMMIT

NWO

PID/EFRO

SURFnet
TNO




| want to:

“Show Big Bug Bunny in 4K on my Tiled Display using
green Infrastructure”



| want to:

“Show Big Bug Bunny in 4K on my Tiled Display using
green Infrastructure”




| want to:

“Show Big Bug Bunny in 4K on my Tiled Display using
green Infrastructure”

* Big Bugs Bunny can be on multiple servers on the Internet.
 Movie may need processing / recoding to get to 4K for Tiled Display.
* Needs deterministic Green infrastructure for Quality of Experience.

e Consumer / Scientist does not want to know the underlying details.
=>» His refrigerator also just works.
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... more data! Internet
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Capacity (GB)

Data storage: doubling every 1.5 year!
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Multiple colors / Fiber

Wavelength Selective Switch

Per fiber: ~ 80-100 colors * 50 GHz
Per color: 10 — 40 — 100 Gbit/s

, New: Hollow Fiber!
BW * Distance ~ 2*10!7 bm/s

=» less RTT!



Optical transmission ... more possibilities
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The GLIF - lightpaths around the world




The GLIF - lightpaths around the world
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The Ten Problems with the Internet

Energy Efficient Communication

Separation of Identity and Address

Location Awareness

Explicit Support for Client-Server Traffic and Distributed Services
Person-to-Person Communication

Security

Control, Management, and Data Plane separation

Isolation

Symmetric/Asymmetric Protocols

Quality of Service
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Nice to have:

* Global Routing with Local Control of Naming and Addressing
* Real Time Services

*  Cross-Layer Communication

* Manycast

 Receiver Control

e Support for Data Aggregation and Transformation

e Support for Streaming Data

e Virtualization

ref: Raj Jain, "Internet 3.0: Ten Problems with Current Internet Architecture and Solutions for the Next Generation",
Military Communications Conference, 2006. MILCOM 2006. IEEE



The Ten Problems with the Internet

1. Energy Efficient Communication

2. Separation of Identity and Address

3. Location Awareness

4. Explicit Support for Client-Server Traffic and Distributed Services
5. Person-to-Person Communication

6. Security

7. Control, Management, and Data Plane separation

8. Isolation

9.

Symmetric/Asymmetric Protocols
10. Quality of Service

Nice to have:

* Global Routing with Local Control of Naming and Addressing
* Real Time Services

* Cross-Layer Communication

* Manycast

* Receiver Control

e Support for Data Aggregation and Transformation

* Support for Streaming Data

e Virtualization

ref: Raj Jain, "Internet 3.0: Ten Problems with Current Internet Architecture and Solutions for the Next Generation",
Military Communications Conference, 2006. MILCOM 2006. IEEE
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TimelLine
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TimelLine

= Sustainable Internet

= Cognitive Nets and clouds

“I Want”
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Complex e-Infrastructure!

-

Y]

-

-

]

-

-
A .
- - S
- T -
- - | e -
- -
_— . ::
B - - zal
L ol _‘
~udl

¢
i B

il N




Complex e-Infrastructure!
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LinkedIN for Infrastructure = %%

From semantic Web / Resource Description Framework.
The RDF uses XML as an interchange syntax.
Data is described by triplets (Friend of a Friend):

@ Predicate
—
Object
Subject Object
Subject
. Object
Object .

name descriEtiOE located At hasInterfacs
— —
connectedTo capacit encodingType encodinglabel
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Information Modeling

Define a common information model for infrastructures and services.
Base it on Semantic Web.

Projector
ixelsX
SiersY NTTDisplayService
Display
ixelsX
E:EZBY SAGEDisplayService
DisplayService
/\/ Host pixelsX <
Device 4—_ hostName pixelsY
Identifier 0S NFSStorageService
Eloment 1 providesService * Service StorageService <
* . < totalDiskSpace
AV providedBy freeDiskSpace [/ iRODSStorageService
* Group Cluster
Description <l TiasElements: .
hasElgments (Host) StreamService
capabilities NTTStreamService
maxStreams
Node \/\
hasElements:(not
Node or _
Nexchange) SAGEStreamService
Exchange
hasElements:(not
Exchange)
J. van der Ham, F. Dijkstra, P. Grosso, R. van der Pol, A. Toonk, C. de Laat
A dlstr/t?uted topology information system for optical networks based on the R.Koning, P.Grosso and C.de Laat
semantic web, <al Switch y I 53 Using ontologies for resource description in the CineGrid Exchange
In: Elsevier Journal on Optical Switching and Networking, Volume 5, Issues 2-3, In: Future Generation Computer Systems (2010)

June 2008, Pages 85-93



Semantics in Multiple Spaces

Mental Abstraction World Phe 7§ ‘

Abstraction Classification Real World
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Domain
Apps

eScience Middleware

+\+ ML + reasoning (ProLog?) + Scheduling + ...

j Service Plane >’_>/
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RDF Semantic
descriptions
Graph Theory

Machine
Learning

Sustainability

Context
information

Logging
History

APP
Feedback

Monitoring




ECO-Scheduling
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The Way Forward!

* Nowadays scientific computing and data 1s dwarfed by commercial &
cloud, there 1s also no scientific water, scientific power.

* Understand how to work with elastic clouds

* Trust & Policy & Firewalling on VM/Cloud level
* Technology cycles are 3 — 5 year

* Do not try to unify but prepare for diversity

e Hybrid computing & networking

* Compete on implementation & agree on interfaces and protocols
* Limitation on natural resources and disruptive events

* Energy becomes big issue

* Follow the sun

* Avoid single points of failure (aka Amazon, Blackberry,

* Better very loosly coupled than totally unified integrated...



http://ext.delaat.net/

Q & A Slid-es thanks to:

e Paola Grosso

* Sponsors see slide 1. ©
e SNE Team & friends, see below
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