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The Single-Slide Overview

& ' DRAGON | N
" Dynamic. Resource Allocatron over GI\/IPLS Optlcal Networks

\""‘4

"+ US National Scren»
Netwqrks” (EIN) program

- — Extends from Sept 03 thru Aug 07 . .
— Testbed deployed in the Washington DC region:..

1 )
R

 Objectives: :
— Develop GMPLS based dynamrc LightPath signaling and pilities for



Par’uupatmg Organlzatlons

B |\/|Id -Atlantic Crossroads (IVIAX) :
« USC/ Information Sciences Institute (ISI- East)
. George Mason University (GI\/IU) |
"« ‘University Smaryland (UMCP)
 MIT Haystack Observatory

* - NASA Goddard Space Flight Center (GSFC)
 Movaz Networks (commercial partner) i -
.« NCSA ACCESS

 US Naval Observatory

e ‘Internet2 HOPI -

* NASA Ames Research Center (AMES)
»  Univ of Maryland Baltimore County (UI\/IBC) i
 Northrop Grumman Corp.

e Others in the works...




Proj ect Featu res and ObjectiVe_s '
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DRAGON

Dynamrc Resource AIIocatroﬁ over GMPLS Optlcal Networks

us Natronal Screnc”‘e f?wndatlon four year $7l\/| “ Experremental Infostructurg Networks” (EIN)
program _

* Extends from Sept 03 thru Aug 07
— Testbed deployed in the Washington DC region...

Utilize GMPLS protocols-for dynamic provisioning of Light Paths
— Addition of CSPF Path Computation algorithms for wavelength ro
Infer-domain service routing techniques

— Network Aware Resource®Broker (NARB) for service advertising, jnter-¢
generation, AAA ¥

All-Optical metro area network ; _
- — Eliminate OEO in the core, allow alien waves in. -,.,.f
Application Specific Topology Description Language '
— Formalized means to describe the application topology and ne WOrK"
Integration with real applications:
— E-VLBI
— HD-CVAN

ing

vr& requ1rements
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Conventional Internet 4 | GODDARD SPACE FLIGHT CENTERl
K’ (GSFC)

.
= University of Maryland / F

/I College Park (UMCP)

MIT Haystack
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(HAYS)

{/
National
,, Lambda
Rail
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Legend
= Path 1 (DRAGON)
010" pata generated in McLean, Virginia = Path 2 (Internet)

] mmﬂﬂ
* NCSA Access




DRAGON Te'chnol'eg ies

.+ Open Source. Standards based G,IVIPLS" Con‘t,'rol. I?Ianei

. V|rtuaI LabeI _Swapping Router — VLSR
- Open source OSPF TE & RSVP-TE to control Ethernet switches and fiber SWItCh

iy,
e Wv e

o Network Aware Re‘sﬁ'ﬁ%e Broker NARB
,— GMPLS-OSPF-TE listener

— Platform for exchange of iffter-domain service routlng capabllltles for PCE

— Performs the inter-domain routing, AAA, scheduling, PC

* Advanced “Constrained Shortest Path First” Path Computatlon Elem
PCE : |

— - Domain selectable abstraction levels and end-to-end LSP

* “Application Specific Topol gles -ASTB’
— Formalization of appllcatlo s resource requirements — particularly the ngtwork

#
e

* Photonic metro-scale Wavelength services : ]
— Reduce/eliminate unnecessary OEOQO, ' &>
— allow user generated ITU waves to transit the metro network (allen e
— Framing and encoding agnostic
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Virtual Lab'el 'Swi't,(—:hed Route r VLSR

o o -Many networks consist-of SW|tch|ng components that
~ do.not speak GMPLS,
— e.g.current etherfet sw+tches flber SW|tcheS etc
« The VLSR implements,open source versions of ?
- GMPLS-OSPF-TE and GMPLS-RSVP-TE and runs on .;‘«"" X
Unix based PC/workstation —

e The VLSR translates GMPLS protocol events into’ .
" generic pseudo-commands for the covered switches.

— The pseudo commands are tailored to each specific -
vendor/architecture usmg SNMP, TL1, CLI, XML, or a similar
protocol.
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- VLSR Abstraction -

SNMP
control




DRAGON Coh-tro'l 'P'Iane

g _V|rtual Label SWltchlng Router (VLSR)
: - *Open source protocols running on PC act as GMPLS signaling entity o

: - Coritrel PCs paI‘EIClp, 0 |f"f"p’rotocol exchanges and reprovision covered SWil
accordlng to protocol events (PATH:setups PATH tear down, state query, et

Ethernet _SWich Data Plane
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NetWorkawal?e Re‘sOUrce Broker: -NARB

« Interdomain exchange of service capablllty
information and topology - i
- Carries.amodified TEDB that can support
CAAA N e
— Schedulmgﬁ'i” oy

"— PCE and E2E loo<e hop ERO generatlon
Transport Layer Capability Set Exchange :




i
v

Inter Domarn Topology
Summarrzatron '

FuII Topology e

- User defined summarization level maintains privacy |
-Summarization impacts optimal PC but allows the domarn
to choose (and reserve) an internal path
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Current DRAGON deployment status

DRAGON (in Washmgton metro area is fully operatlonal
— L2SC VLSR + interdomain NARB operatronal ’

-~ ROADMSs deployed — wave Iayer constantly growing and in flu
(LSC workrng interoperability testing in progress) -

~— CSFPF PCE QQMnually being refined _
« Being extended to include Sonet VCAT/LCAS/GFP capabilities [
* Plan to support Cieffa CD, Nortel HDX, and Alcatel < Y
« Initial multi-layer TDM+L2SC this summer (before ONT3/GLI

.« HOPI has deployed VLSR + NARB
4 — Operational since fall 05
« NetherLight is hosting a VLSR + NARB in Amsterdam

— Operational as of Aprrl 2006
— Peers with HOPI in Chrcago via transAtlantic 10G link

« NorthernLight VLSRis in place at KTH — mtegratrorg}
"happen over this summer o

* Univ of Manchester has VLSR |
 [Hope & expect] Tokyo to have VLSR active by ONT3
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DRAGON d
Operational

AST Test Page
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“Sohowisthisrelevantto '-
~ Application Controlled Networks?




‘Whatare
“Applloatron Controlled Networks” ’>

~»  Emerging high performance appllcatlons and global
collaboration now require predlctable and reliable network
' performanee

. Network serwce prov:tders (both commercral and R&E) are
- now providing dedicated network resources in the form of
Waves/crrcurts/VPNs as part of their service portfolio

» - Experimental dynamlc networks are now providing
applications and end users with the ability to request

enV|ronment :
— May be specific capacrty or performance between locations..

— May be particular time that the resource is required, "and may b
transient -

— May be constralned as to whom is allowed to use it..

 The user/application essentially gets the|r own servroe {‘
specific network.. _
— Typically IP is used within the ASN

— Typically the nodal components of the ASN have separate access
to the Internet, the ports/interfaces used here are complem
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An EXampIer'

Electronrc Very Long Basellne Interferometry

~ (E-VLBI) - S

— Radio: astronprn_. :-_._C«emmunrty shares therr A
resources An International Gollaboratrve effort:

— 25 to 30 antennae  °

(work berng done at JIVE and UvA)

— Coordination of telescopes to record rf noise fro
specific celestial targets simultaneously

* Record 20 minutes to several hours of data at a tiy

- » Raw datarate of ~512 Mbps per telescope (2006') il
4Gbs/telescope (2010 timeframe) (see the E-MERIE
and JIVE) _

A &



[=E-SCIENCE. AppPIlIcation:
Very lLong Baseline Interferometry
“E-VICBI®

Aggregated streams at

Radio Telescopes correlator:
2005 = 512 Mbs 2005 > 2 Gbs
2007 = 2 Gbs 2007 ~ 10 Gbs to 20+ Gbs

2009 > 4+ Gbs 2009 > 20 Gbs to 40+ Gbs



o ek

Telescopes

MIT Haystack, US @ Dwingeloo, NL @

/

X

| NASA Goddard, US Onsala, SE Kashima, JP Seshan, CN
Westford, US Koke Park, HI



A “VLBI” Application SpecificNetwork = f
. Telescopes connect to intermediate - . ;"
~ realtime storage/spoollngfacmtles | e

. Tﬁese storage facilities may be a) at the
ey telese@p_:e;_,__ b)-at the correlator or c) somewhere |
else logistically useful..




"Other Applrcatron Controlled

Networks

o Bulk Data Transport Servroes

= Desrgned to make file transfer work well even
..when the end.systems are not tuned for TCP
over long*fat pipes _

"« TCP sessionsscan be mtercepted (upon user’ S il
request) by Generic Session’Layer gateway "’

- High performance well engineered links, tune
TCP stacks, and TCP proxy processing exist i

- — GSL gateways know of each other and
construct an internal mesh of high speed
transport links

 End systems hosts talk to IocaI gateways '
vice versa



Tha “Black €loud” p‘ro'ject: ._ :
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Global e-VLBI
[Grid 2005




The 30 OOO foot V|ew
HOPI SCOS Demo
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"Other Applrcatron Controlled
Networks

- » Video Services f .. i
~ Digital video, HD vrdeo | |

1 Vrdeo requrres very strrngent performance
requrrem‘e;;t S : "
- Compressron schemes such as. MPEG are extremely ]

distance vrdeo links to eliminate jitter and- buffer|
can reduce loss

« Compression adds latency, so uncompressed b
streaming video can significantly improve human
factors, but uncompressed requires signifiantly
higher bandwdr?h and performance

— Solution: develop video gateways/servers and.
protocols that know of each other around the"?_
world. These servers request specific '
performance requirements of the network anwi
ability to request dedicated A



-~ Low L‘atenby_Hi'gh Definition Collaboration '

.
’
L

~'LDK-6000

SMPTE=292

. e/o

DRAGON |
; Network !

NARB | !

* End-to-end native SMPTE 292M transport . ¥
« Media devices are directly integrated into the DRAGON environment viajp
— Register the media device (camera, display, ...)
— Sink and source signaling protocols
— Provide Authentication, authorization and accounting.



HD Collaborative “Video Area Network” ~ f




"Appllcatlon Specmc Topologles
"AST" |




Appllcatlon Specmc Topologles _
usmgXI\/IL e .
<topology> ; e - i e *;* ,

-<resource> : . : :
<resource- type> eVLBI .Mark5a - </resource_typex
<name> Haystack.mukl . </name>
<ip_addr> mukl:hagstack.mit.edu - </ip_addr>

<te_addr> mukl- geO-haystack-mlt-edu';/te_addr>
<appl> /usr/local/e¥lbi_script </appl>
</resource> ' : : —

<resource> : .

] <resource_type> eVLBI .Mark5a </resource_typé;
<name> Westfordl | </name> -
<ip_addr> wstf.haystack.mit.edu </ip_addr>

<te_addr> wstf-ge0O.haystack.mit.edu </te_addr>
<appl> /usr/local/eylbi_script </appl>

</resource>

<resource>
<resource_type> EtherPlpeBaSIC </resource typ@$
<src> Haystack.mukl </src>
<dest> Westford.mukl </dest>
<datarate> 1 Gbs </datarate>
</resource>

</topo|ogy>




The AST Process _
b - d 1. Parses XML »
2. Finds and regerves resources -
3. Init, mgmt, fterm of AST.

minj



_ - The ASTPrOt0¢OI' |

XML
file

XML
transaction

Find & reserve resources:;

Pass control to user shell... Exec user shell:

3

User releases topo
Await terminate from all == “epilog”

3

Respond with topolD and
status’

R




« Set up global multi-iink‘topologies
.~ — Lessthan 30seconds (!)

AST Test Page

Idaho

Utah

AST Control Center



http://www.internet2.edu/

Summary

« Application Specific Topologles (ASTS) (SerV|ce SpeC|f|c T
Networks, Service Oriented Networks, etc) o

‘e Areas for further research and development:

" global grid environmeny

" User defined topslogies set up en-masse

Network topologies established to prowde or o'ptlmlze specmc
‘services,.or to'address the needs of a group of coIIaboratlng
people or organlzatlons :

These will be a substantial new capability in next-gen network that
the user community wifl expect. il .

Interoperability with a) multi-layer functions, and b) vendor /st
Development and integration of Network Resource Brokerg intog

Service definitions to define service capabilities of emerg ing S
networks — Ethernet? Sonet/SDH? Packet? Heterogeneo IRY." -

Advanced schedulmg and AAA — and integration with#2-
reservation and provisioning architecture

AST protocol development — and reconciliation with re ated
architectures such as WS, ACNs, etc. -

What will we do to.carry these ideas |nto the Tbs regl
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 Free support

- Free global dynamic
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