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Cees de Laat [

Processing Media in Public/Private Clouds

Many slides from partners & CineGrid.org
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CINEGRID AMSTERDAM GOALS

Assemble technology, science, art and education
to create new concepts, pilots & business models
that result 1n:

e New forms of storytelling
e New domains for scientific exploration

e Transformation of workflows in
creative media production

e Better education

 Enhanced economic growth
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t, UVA, SARA D Television Academy
NO, Holland Fe: fistitute, Sandberg
e, MediaGuild, Waag

1o

COLLABORATORS
Poznan Supercomputing Center, Amsterdam Innovatie Motor,
UCSD, University of Illinois, NHK, KTH, KEIO University,

Pathé Benelux, Filmmuseum, Salto, Nationale Computer
Faciliteiten, IDFA, BeamSystems, ISOC, IDFA, DutchView,
PICNIC, GridForum and many more © Ame do Loat

153957 Photography
hitp://arne.delaat.net



CINEGRID AMSTERDAM

Research-, development- and outreach facility
for production, transport and projection of

digital cinema:
— Digital projection and sound in very high quality
— Editing and capture facilities

— Rendering & disk space
— Extremely high quality networks

In the center of Amsterdam
International context

e Focus on spin-offs &
lasting value




RESOURCES

CineGrid Studio for 4K postproduction

« 100 TB of Highly Connected Storage Space - Ams-CG
* High Performance Render Cluster

« 3" 4K Screens and

« 1-100 Gb/s light path connections

Expertise in
* Production
* Encoding
 Transmission
« Screening
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Learning by Doing
Early CineGrid Projects in Amsterdam

(11

7 Bridges @ Amsterdam 2007

Red End 2009

—— ———

First 4k Camera on canal 2007

CineGrid @ Holland Festival 2007
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Handelingen

Maarten de Heer




~ineGrid 2011 & 2012
One minutes s e
Mediapark Jaarcongr- 5" 08’ 0¢
Holland '







CineGrid Amsterdam  AHome HContent =Playlists ‘WDashboard +Submit GAdmin Q Hi, admin -

Content Resource Programmable
Metadata | Descriptions Infrastructure

L Portal = CineGrid

Research A Infrastructure

The purpose of this portal is to make the Find out more about g out more about the T'he Amsterdam node now has over 64
public familiar with super-high-quality video Terabytes of storage dedicated for CineGrid.
and to make the content more accessible for

CineGrid Portal
Unified orchestration of distributed CineGrid
resources

7 Bridges
U5

Created and maintained by University of Amsterdam, System and Network Ressarch Group
lcons from Glyphicons. Based on Bootstrap.
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UNIVERSITEIT VAN AMSTERDAM S \—
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System and Network
Engineering

Hypertlow

Encoding times improve as the end
nodes are connected via dynamic

lightpaths
8.5 T T T T T
16 Wrk. @
20 Wrk. e
q ) Services|
N

Compute Visualization Codec Storage
Cluster

4 5 6 7 8 9 10
Download workers (nodes)

C. Dumitru, Z. Zhao, P. Grosso and C. de Laat

HybridFlow: Towards Intelligent Video Delivery and Processing Over
Hybrid Infrastructures

(In CTS 2013))




Processing CineGrid with Clouds
A queuing model approaoh

______________________________________________

Process large amount of independent data  Cioua
» Bags-of-Tasks + Data = Bags-of-Data

« Example : Image processing

* Independent files

» Large sizes (10-100s of MBs)
Idea: rent resources

* scaling up (more resources)

 scaling out (more powerful resources) - @
*  Which option ?
* How many ? ‘

Master

_________n________\ ___________________________

1- Request 2- ASS|gn 3 - Download

Master

Requirements:
*  Within time

* Within budget
* Simple, if possible

Sampling
Phase

T
\
|

Workload Resouis
Creation R .
selection
il I; nl jobs
X Execution Schedule CH?FOfI
l’(l Phase Selection pHima
X Schedules




Processing in the Cloud:
Mean Value Analysis, Pareto fronts
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Demo @ SC14

4K movie storage

UVA user

Kentis
Virtual Machines

Cloud Sigma
Virtual Machines

Physical setup for dedicated paths

University of Amsterdam
Netherlands
Juniper EX4500/EX4200 VC (plexus)

NetherLight OCX

SURFnet Netherlands
Ciena 5410
SURFnet network
Netherlands
Kentis
Netherlands
SWITCH OCX

Switzerland

Cloud Sigma
Switzerland

Connectivity via IP only (or comparison)

Amazon EC2
L Aaws O\
| AN
ool :
N Internet - Amazon

connectivity
e.g. via GEANT,
SURFnet, ...

MS Azure

! MS Azure
| /\_/_
Microsoft
CARNet
Croatia
GEANT
GRNET OCX
GEANT network Greece
Europe Juniper MX ‘&
GRNET
Okeanos

Virtual Machines




Open Cloud eXange

OCX
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% Compute %= Workload

Network il

CloudSigma: out: 504 bit/s in: 0 bit/s

Status: l«
Progress @ 0/0

OCX @ SC14

Also: http://sc.delaat.net/sc14/demo-ocx.html




University of Amsterdam

13: 00 14: 680
M Packets-out W Packets-in

Cloud Sigma

0.0+

13: 00 14: 0@
B Packets-out [ Packets-in

Kentis
400 M

208 M

200 M

10e M d‘
o L

13: 00 14 : Q@ 15: 08 16: 08
B Packets-out [ Packets-in

Olkeanos
500 M
400 M

200 M

ol Lo blln

13:00 14: 680 18: 00 19: 60 20: 00
M Packets-out W Packets-in




Directing Remote Live Shoot of Virtual Set Acting
with Live Compositing in the Cloud

,»:ﬁ"-:x

Cme Gn d Live action camera, actors, green screen at NFTA (Amsterdam #1)
W /// Virtual set compositing at SARA (Amsterdam #2)
7 Remote viewing and direction at UCSD/Calit2 Vroom (San Diego)



Real Time Rendering Workilow

Demo setup

e Three locations

1) NFTA: greenscreen studio, Previzion, camera(+man), actress (+ dress)
2) SARA: render node for keying, virtual scene rendering
3) Calit2: keying controls, projection of final output, director

« Two lightpaths in between
« Video-conferencing for communication + low quality keying output back to NFTA

NFTA SARA Calit2
(Amsterdam, downtown) (Amsterdam, Science Park) al
Low-quality keying output
-— .
capture live \\ ited
CaTera L 'gC \ﬂ‘ o live Com:;e
~ Synchronisation of ~ —XE—- - — " Display PC — Projector
tracker NG — |ive feed & tracker data eying
Previzion tracking control_#
data tracking data+ AI'
image
Render virtual 10G LP
scene ) ,
1G Dyn.LP Via Chicago
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Movie Making on the GLIF

COMPOSITING
IN THE GEOUD

Net rlandé'ifﬂm Academy
and SURFSARA present
a virtual Cinegrid demo

SAN DIEGO &
AMSTERDAM
12-12 -2012

an impression byZ
ROBIN NOORDA




ad
(7))
Q
afd
c
@
@
'S
o
Q
)
eT0)
c
B
o
(q¢)
i
J
c
LL)
$
Q
o
-
=
()
c
e




NET



Direction

Distributed Comp -> Grid -> Cloud -> Big Data
Lego Block approach

Application as a Service

Elastic Cloud

Determinism & Real Time?

CineGrid ToolBox
Storage

Deep Storage
Very Deep Storage




Scientific Publications: FGCS Special Issue on CineGrid!
Volume 27, Issue 7,june 2011

Guest Editors: Naohisa Ohta & Paul Hearty & Cees de Laat

Editorial: CineGrid: Super high definition media over optical networks.

1. Real-time long-distance transfer of uncompressed 4K video for ————  Voume 27, issue 7, duly 2011 ISSN 0167.739%
remote collaboration.

2. Media Network (HPDMnet): An advanced international research

initiative and global experimental testbed. THE INTERNATIONAL JOURNAL IS

3. Producing and streaming high resolution digital movies of B
microscopic subjects.

GENERATION
COMPUTER
SYSTEMS

EERIE CeMIPUFING ANDB cSESISNESE

4. Enabling multi-user interaction in large high-resolution distributed
environments.

5. Tri-continental premiere of 4K feature movie via network streaming
at FILE 20009.

6. A collaborative computing model for audio post-production.

Design and implementation of live image file feeding to dome

theaters. -
Editor-in-Chief:
Peter Sloot

Beyond 4K: 8K 60p live video streaming to multiple sites.

9. Using ontologies for resource description in the CineGrid Exchange. o

David Abramson
Anne Trefethen

10. CineGrid Exchange: A workflow-based peta-scale distributed storage
platform on a high-speed network.

11. CSTP: A parallel data transfer protocol using cross-stream coding. : el nine v scloncadrecom
ScienceDirect

12. Multi-point 4K/2K layered video streaming for remote collaboration.



CineGrid-Amsterdam was supported by

City of Amsterdam, Pieken in de Delta
EFRO / Kansen voor West, Province of Noord-Holland

Provincie
Noord-Holland

www.cinegrid.nl




