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AutoBAHN Is... -

Connect. Communicate. CoIIaborate'

e ... aresearch activity for engineering,
automating and streamlining the inter-domain
setup of guaranteed capacity (Gbps) end-to-
end paths across multiple heterogeneous
domains




AutoBAHN approach
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* Uniform interfaces for
management and control

» Exchange of useful information in
a partially hidden environment
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NREN BoD approaches
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« Management plane solutions

— The Alcatel NMS ISS interface used for EPL/EVPL
provisioning over GEANT

« Control plane solutions
— DRAC: Surfnet-NORTEL solution for the provisioning of

CL:'%htpaéhtS | Intra-domain
® -pase 010] ) .
solutions

 BLUEnet (HEANet)
« ANSTool (GRNET)
 PIONIER L2 MPLS VLL configuration tool




AutoBAHN is ... s
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The multi-domain glue for local
provisioning systems

 The AutoBAHN architecture requires each domain to:

— Deploy the AutoBAHN system as a controller for inter-
domain operations

— Contribute with the development of a technology proxy
between the AutoBAHN DM and the local provisioning
system
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< Dataplane » «————»<«—————— AutoBAHN system ——»

Connect. Communicate. Collaborate

Technology proxy
between AutoBAHN
and the data plane

— WS-based interface

Vendor proxies for:
— NEs

— Control/
Management plane

— Provisioning system

modelling modu
gr
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TeC h NoO I O g y p roxy | N terface (1) Connect. Communicate. CoIIaborate:

ystem ——»

» «——»<«+—— AutoBAHN s

-« Data plane

Exchange of topology/resource availability
Information between the data plane and the
AutoBAHN DM

Communication/signaling requests from the
AutoBAHN DM to the data plane

Notifications/errors from the data plane back
to the AutoBAHN DM

Modular design of DM:

— Parts of the DM functionality can be
substituted by management/control plane
functions

* e.g. Intra-domain pathfinder, Topology
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TeC h NoO I O g y p roxy | N terface (2) Connect. Communicate. CoIIaborate:

 Main methods:

— addReservation(resID, links, params) —create new circuit
reservation

— reslD — unique reservation identifier

— links —list of links to be used for this reservation (intra-domain links, defined
from ingress to egress port of a domain)

— params —additional reservation parameters, including capacity to reserve
— addReservationResponse() — confirms creation of circuit

— removeReservation(reslD) —remove circuit associated with given
reservation 1D

* reslID — unique reservation identifier

— removeReservationResponse() — confirms removal of circuit and
release of resources

 More methods related to failures and exceptions







IDC protocol

A Web-Services based
protocol for inter-domain |
negotiations between
different BoD systems

— Topology exchange
— Resource scheduling
— Signaling

« Different implementations
from

— GNZ2, Internet2, ESnet,
Nortel ...

Path Establishment and
Maintenance




AutoBAHN is IDC-compatible
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New features for AutoBAHN
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e Inter-domain monitoring: SDH
o Updates to the AutoBAHN system messaging took place

 The AutoBAHN system’s DM module blocks split into
packages so that respective vendor proxies can use or
replace DM blocks’ functionality on a case-by-case basis

 Improved GUI

e |IDC protocol implementation is evolving (additional
functionality like 'modify reservation', topology exchange
protocol, lookup service etc.)




Demonstrations-Events
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* Internet2 Spring Member meeting (20-22 April, Arligton, VA)

— Dynamic circuits signaled from Internet2/ESnet end-points and
configured all the way to end-hosts in Europe (in GARR, CARNet,
PIONIER, HEAnNet)

— Positively accepted by the 12 SMM audience

— The importance of such efforts important was highlighted from the
USLHC group, especially for transfers among T1 sites and T1-T2
sites, as part of the LHC operations.

« TERENA Networking conference '08 (19-22 May, Brugges, Belgium)

— Multiple dynamic circuits established among end-points in Europe
and dynamically signaled from Europe to the US for the first time

— Attended by a number of NRENs and user groups with increased
Interest




Demonstration at the 8t" GLIF 7
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workshop
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* In collaboration with the SCARIe project
— Software Correlator Architecture Research and Implementation for e-VLBI

* Reproduction of an e-VLBI observation where data from radio telescopes
across Europe (or across the globe) is sent to a compute cluster running the
SFXC VLBI software correlator in order to be correlated in real-time.

« Why is AutoBAHN needed?

— AutoBAHN functionality is needed to ensure integrity of data transfers from
the telescopes to the correlator.

— The European VLBI Network (EVN) only operates as a VLBI network
during a few weeks a year. Outside these so-called VLBI sessions, most
telescopes have their own observation programs, although it is p055|ble to
arrange VLBI observation outside the regular sessions for observing so-
called transients (Gamma Ray Bursts, flares).

— The telescopes that actually participate in a VLBI experiment are variable
(depending on observation frequency, source brightness, source structure
and availability of the telescopes).

— Since the software correlator can in principle be run on many clusters, the
location of the correlation center is no longer fixed
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Demonstration overview

— Scheduled for: Oct 1st, 17:30 - 18:30,
@Kane Hall, University of =
Washington MR- 2 AHN]

— Demonstration presentation: Oct 219,
09:00-10:30, GLIF Workshop venue

- SURFnet Correlator FITS
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Standardization efforts in OGF
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OGF 23

— Similarities between the GNI BoF and the GNI and
DMNR proposals led to an agreement to agree to form a
single WG with input from both the BoFs: NSI (Network
Services Interface) WG

OGF 24 : Inaugural meeting for NSI WG
NSI WG ad-hoc meeting on Friday, 3 Oct
AutoBAHN is participating and contributing to NSI WG




AutoBAHN Technical Cverview

The AutcBAHN system & bazed on the Inter-Damain
Parager (0], 2 medule responzitie for inter-domain
operations of cirouit reservation an behalf of 2 demain.
This includes inter-damain communication, resouros

ard topokegy advertizzments,

To build a real end-to-end cireuit, the Damain Manager
(00l rmodule & abso required to mansge intra-demein
resources. This module is the part of the AutcBAHN
syztern that needs to be taikred to the domain-spedfic
wonditions ard has an interface to the local 1D which
sits immediately aboee it

AUutoBAHN

The kecal Metwerk Management System [NMS) ar seric
prowisianing system, menitering infrastructurs,
administration policies, and szority, may nesd to be
adjusted for each retwerking demain making sach DM
implementation urigue Howeser, the design of the DM
iz been cptimized to suppert medular deployment and
lmverage the mansgement infrastructurs alresady dep kryped
in ary damain.

b each dormain, the data plane b controlled by the: D0
madule using & range of techniques, including interfaces
to the NMS, signaling protocels, or network elements. 4
dedicated Technokogy Proxy medule, o part of the
AutoB&HN D0, allows the AutoBAHN systern t spport @
range of technologies and venders according ko domain

media

and ghobl requirernents.

Bardlwiclth Allocation across Heteragenecus Netwarks Technical Warkshop and in November during the
SuperComputing 2007 canference. During 2002 it will be
demerstrated at the Intemet? Member Westing in Apri

and the TERENA Networking Confersnce in Mag.

(AutEAHN) system & warking towsrds praviding 3 Bal)
sanice by configuring cr-demand circuits atrozs wariaus
rretwaths, Thess circuits wil e reserved in sdvarce.

The forthcoming demorsstrations will use the apabiliies REEH, BEANTI offers arriled geographics] cavesage, big
AutoBAHN demonstrations o AuraBAHH to demersirate multple B ciruit
Automated presizioring of such circuits using ABAHN st fients over anii
was first demonstrated in June 3007 during the 4th GEANT2

simillr b that shown in Figure 1.

Figure 1: AutoBAHN infrastructure
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regetistions with =djpcert domaing, rescurees scheduing

AutoBAHN Use Cases
The berefits of Bol services are most obvious where
advanced requirements For network connectivity esist,

especially when multiple domains are involved, capacity
reservation needs to be supported in acvance and dreuits

L]
st be realived and relesed in a dynamic manrer.
rumber of user cases for AutcBAHN are under
development, including =cenarios irvelving the Large
Hadran Callider (LH) project - the latest and most

pounerful i series of particle accelerators based at CERN
in Gerea and the SCARk: project - aimed at buildinga
diztriuted software corrdater for mal-time processing of
astronomical electronically transmitted data. In these
scenarios, relisble transfer of large amaunts of critical
data amang multipke end-paints wil take place over
#utaBAHN-enabled circvits, Dynamic allocation of BoD
crcuits will optimise the utilisation of the awailsbe
retwck rescurces and will alow cn the fiy” selection of

the endpoints among which data is exchanged.

For more information please visit wawoean t2.netautobahn
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b Bsndwidth, innsvetive hybeid neswaiting echnelagy and i range af

uses-focamed servives, making it the mant sdvanced interrationa! netwark in the ward Tegether with the KRN it conrecty,
GEANTZ hus Finks totafing mase than 50,000k in length wd it u.“-mwrpe:g aphical esch |r.|c-(mt| neswnile b‘)-el
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A S PR TR S
achance reserations and comprehensive performance
monitaring. In particular, tre AutcBAHN system hzs been
desigreed to sllocate retwerk bandwidih to applizstions
bath immeiately and in acvance, Allecations wil be
restricted to i users, acting withi d

< Clent GARR

GRMET

Manual
provisioning NMS
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signalling

N
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E‘cht
Equipment

13E Domain

| layer fox co-ardinated inter-damain prosisioning,

NENWGTE. 10 prowde QUArantEed end-ta-end Serace wth
resource reservation, senvice requests must be co-ordinated
role is undartsken by instances of the
AutoBAHN system deployed in each vdlved domain.

The AutoBAHH systern will nat act as a replacement for
existing control plane, signalling and provisi
capabiities. btead it provids an integrabed business

seross domsins. T

ing

complementing esistirg coriral plane capabilites fubers
they exist] with A, inter-domain routing functional ty
inter-domain moritoring, and 5o on. It aso substitutes for
the contral plane functians where thase are not awalable.
AutoBAHN, acting = the Rtermediary between users lar
and the retwork, interprets user requests and
translates them fo requests to the network. The network
iteelf must specify to the middleware what services are
maailable and their corresponding ity parameters

Each network damain defines palicies for use of networking
resouroes as well as quality prameters and is able to
axprezs them threugh AutaBAHN, Users authenticated by
idertity and rake iy receive authorisation agsiret the
respective policies. The ariginality of AutcBAHN liesin
ersuing that new retwark services are introduced o
mest the requirements of next generation netwark users,
avencoming the borders of pysically and technically

| disjainted netwarks.
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Overview

Reszarchers today often nesd dadicated channeks to
transpert data ot higher bandwidth with quaranteed
qualitg Irtemet Frotocol IF retworks provide always-on
zervices for deta trarefer but caninet guarantze this
quality Bardwidth on Demand (BaDl balances the i of
thee roetwork: by highly demanding applicatiors, and
pricrities trafficso that a faster and better bl of

GEANT2
AutoF/
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sarvice s received, The GEANT2 retwserk zpplies the
akility to transfer large amounts of information quickly
ard effectively, with capaeity aiable whenever resded.

BoD activity i cenitral to the efforts to deselop the next
gereration SEANT2 network, using transport techrologies
o offer new services in additian to [P-hased services. The
GEANTZ Jaint Research Activity 3 (RAZ) Autormated
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The AutoBAHN team —
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