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Lightpaths to the User, a matter for research.

The Harmony system

A Challenges
A Network Resource Provisioning Systems (NRPSSs)
A Architecture, Services and Test-bed

Evaluation of Harmony: performance and scalability
analysis

Harmony and the outer world
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LP to the User, a matter for research

A Why?
A Resources and/or Services are spread over the Network

A User is not always located where resources inhabit

A Concretely, is the network slowing down Grid growth?

oneé Network reservations,
bandwidth network resource
scheduling

A Our motivat.

Resource co-allocation
and interconnection

time

NRPS Interworking, including G@MPLS!

Y

ARGIA/ DRAC
(MPLS/GMPLS) UCLP (Nortel)

Interfacing towards the outer world: IDC,
AutoBAHN, Grid applications, (big etc. goes here!)
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Harmony system

LA

Har mo ny system | S é AiHar monyo branding|
OGF23 (Barcelona, May 2008)

AA multi-domain path provisioning system where users and Grid applications
can book in advance end-to-end paths and network resources with AAI

AHarmony allows domain interoperability by performing inter-domain network
resource brokering over Network Resource Provisioning Systems (NRPS)

AHarmony Service Interface (HSI), the common language.

ANRPS considered:

A Argia/lUCLP (CRC#, i2CAT ), UEssex &, PSNC =, (
KISTI) y

AARGON (VIOLA test-bed @)
ADRAC (SURFnet Q)
AGMPLS Control Plane (VIOLA test-bed @)

......



Challenges ()

transm. rate
In usage phase

negotiation
phase

pending
phase

.. potential usage phase ..

treq conf

cat

usage phase _
time
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Challenges (ll)

A Dynamic switching brought to the lowest layers.

A Glif community nowadays looking for a L1/L2 switching solution to be

Implemented in Dynamic GOLEs.

— PHOSPHORUS Project Test-bed
— Phosphorus switch configuration (hub-switch concept)
PHOSPHORUS SWITCH
Nortel Metro _Ethernet Routing Switch 5530
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Challenges (llI)

A Several derived from multi-domain scenarios (real life!)
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Harmony Achievements gg

A Grid Middleware integration One of the main challenges achieved by Harmony is
the capability of Aafilling the gapo bet we
control plane when dealing with several administrative domains.

A Multi-domain path computing The Network Service Plane (NSP) performs on-
demand path computation involving resources located at several independent,
heterogeneous domains.

A Malleable multi-domain network resource allocation Users or Grid
Middleware can book two type of advance reservations: fixed or malleable. This last case
provides a lot of flexibility to find a slot to serve reservations and maximizes the usage of
the network resources.

A Topology knowledge The knowledge of the global topology is restricted, due to
reasons of confidentiality, to a set of basic information based on three main elements: the
endpoint (user or border), the inter-domain link, and the domain itself.

A AAl integration Harmony drives AAl management as another hot topic for the
prototype: once the user is authenticated and authorised, he or she can use any of the
services offered by the Network Service Plane.
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NRPS involved in Harmony

A ARGON (Allocation and Reservation in Grid-enabled Optic Networks) was developed
to manage resources of advanced network equipment as it is present in the German VIOLA
test-bed. The advance reservation service of ARGON is able to operate both GMPLS and
MPLS CPs. It guarantees a certain QoS for applications for the requested time interval.

A Nortel's DRAC (Dynamic Resource Allocation Controller) was the world's first
commercial-grade network abstraction and mediation middleware platform, acting as an
agent for network clients (users, applications, compute resource managers) to negotiate
and reserve appropriate network resources on their behalf. DRAC uses client's QoS
requirements and pre-defined policies to negotiate end-to-end connectivity across
heterogeneous in support of just-in-time or scheduled computing workflows.

A Argia/lUCLP (User Controlled Light Paths version 2) provides a network virtualization
framework upon which communities of users can build their own services or applications.
Articulated Private Networks (APNs) are presented as the first services. APNs can be
considered as a next generation Virtual Private Network where a user can create a
complex, multi-domain network topology by binding together network resources, time slices,
switching nodes and virtual or real routing services.
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Harmony’s GUI Application
Client for reservation admin. via HTTP
(deployed in Apache Tomcat)

Reserv.-Client

Harmony Architecture (I)

Web browser

Key points: % _ Harmony's Topology Client
@ § Clnentﬁ.zr local topology admmnstratlor;
[~ standalone Java application

A Simple WS architecture
implementing WSRF1.2 based
on Apache Muse 2.2.0 for the
Network Service Plane (NSP) e - I .

E _ HSI :

A IDB entities can adopt several : e e, <
roles: parent, child or peer. @@ aoopaa mneere rooecy TEE-
HNA only are childs. ’ < sa

: _@_,[ Other IDBs 2
' Topology exchangeifloodingj é?

A Therefore, several operation e .o
modes of the NSP are available: | L[~
centralised, hierarchical,
distributed, daisy chain... P - B R S y

' HSI c :

. . rmony Service Interf 290 !

AHarmony Service Interface is R SE
o !

' I i H NRPS Adapt LT s8!
a!lgne Wlth current ongoing | [ | Marmony NRPS Adapter 257
discussions in the NSI-wg @ ---------------------------------------------------------------- ;

A The distinct IDBs flood the .

. . . NRP
|nformat|0n Of eaCh domaln they Network Resource Provisioning System
C O ntr 0 I Supported systems: Argia, Argon, DRAC
e
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Harmony Architecture (lI)

HSI
Harmony
Service
Interface

IDB
Inter-domain
Broker

HNA
Harmony
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NSP
Network
Service Plane
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Network
Resource
Provisioning
System
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Harmony Services: HSI

Harmony Service Interface (HSI)

-
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» Defines all the operations " Defines all the operations 2 2 5
used to deal with advanced used to deal with the 5 r":ﬁ—* -
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.................................................... z g
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Defines all the common data types used by both
: topology and reservation (mainly Domaininformation . —
i type, Endpoint type and InterdomainLink type)
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AHSI is composed mainly
by three components
(Web Services):

A Reservation-WS: This WS
enables the middleware to
create, cancel and query
advance reservations.

A Topology-WS: This module
enables Harmony to store,
retrieve, modify and delete the
resource-related information
according to the topology of the
controlled network domains.

A Notification-WS: This WS is in
charge of the event notification
management. The motivation for
this WS is to eliminate the need
for the system to be polled
periodically.

AHSI is WSRFv1.2
compliant
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Key points:
ISAvailable

createReservation: Service Info (ID,
typeReservation, Connections..), jobID,
Notification URL consumer

getReservation: ReservationiD,
ServicelD

getReservations: Start time, end time

getStatus: ReservationID, array
services|D

cancelReservation: reservationIiD

completeJob (currently not used)

cancelJob (currently not used)
activate
bind

TNC 09, June 7
Joan
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€3 networkReservationPort Type

@ isdvailable

[ input [ ishvailable [2] isAwvailable

<11 output [ ishvailableResponse [2] isdvailableResponse

|5 UnexpectedFault [ UnexpectedFault [2] UnexpectedFault

[ InvalidRequestFault [ InvalidRequestFault [2] InvalidRequestFault

[ & OperationNotallowedF ault [ OperationNotallowedF ault [2] OperationNotallowedF ault

[ & EndpointMotFoundFault [ EndpointNotFoundFault [2] EndpointNotFoundFault

[ g TimeoutFault [ TimeoutFault [8] TimeoutFault

['g OperationNotSupportedFault | [ OperationNotSupportedFault [2] DperationNatSupportedFault
&k createReservation

] input [ createReservation [€] createReservation

<11 output [ createReservationResponse [€] createReservationResponse
4 getReservation

[ input [ getReservation [2] getReservation

<11 output [ getReservationResponse [2] getReservationResponse
@ getReservations

1 input [' getReservations [€] getReservations

<11 output [ getReservationsResponse [] getReservationsResponse
@ getStatus

£ input [ getStatus [e] getStatus

{11 output [ getStatusResponse [e] getStatusResponse
@ cancelReservation

1 input [ cancelReservation [8] cancelReservation

<31 output [ cancelReservationResponse [8] cancelReservationResponse
% completeJob

1 input [ completelob [€] completelob

<11 output [ complete)obResponse [2] complete)obResponse
% cancellob

21 input [i' cancelob [€] cancelob

1 output [ cancelobResponse [€] cancellobResponse
%5 activate

£ input [ activate [€] activate

<11 output [ activateResponse [€] activateResponse
& bind

7 input [ bind [e] bind

<1 output [ bindResponse [€] bindResponse




HSIT Topology Service

Key points:
addOrEditDomain

add/delete/edit/get Domain(s):

Identifier, Reservation EPR,
Relationship, Bw, Description

add/delete/edit/get Endpoint(s)

Identifier, Name, Description, Interface,
Domainld, Bw

add/delete/edit/get Link(s)

Indentifier, Source Endpoint,
Domainld, Costs

TNC 09, June 7th,
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€9 TopologylFPortType

@ addOrEditDomain

1 input

addOrEditDomain

[€] addOrEditDomain

<11 output [ addOrEditDomainResponse [€] addOEditDomainResponse
% addDomain

7 input [ addDomain [e] addDomain

<11 output [ addDomainResponse [e] addDomainResponse
@ deleteDomain

1 input [ deleteDomain [e] deleteDomain

<11 output [ deleteDomainResponse [2] deleteDomainResponse
& editDomain

[ input [ editDomain [2] editDomain

<11 output [ editDomainResponse [2] editDomainResponse
@ getDomains

£>1input [ getDomains [€] getDomains

<11 output [ getDomainsResponse [€] getDomainsResponse
4 addEndpoint

L1 input [ addEndpaint [2] addEndpoint

<11 output [ addEndpointResponse |2] addEndpointResponse
4 deleteEndpoint

1 input [ deleteEndpoint [e] deleteEndpoint

<11 output [ deleteEndpointResponse [€] deleteEndpointResponse
4% editEndpoint

[ input [ editEndpoint [] editEndpoint

<J1 output [ editEndpointResponse [8] editEndpointResponse
@ getEndpoints

7 input [ getEndpoints [e] getEndpoints

<11 output [ getEndpointsResponse [e] getEndpointsResponse
% addLink

[ input [ addLink [e] addLink

<11 output [/ addLinkResponse [2] addLinkResponse
@ deletelink

1 input [ deleteLink [e] deleteLink

<11 output [ deleteLinkResponse [e] deleteLinkResponse
4 editlink

€21 input [ editlink [&] editlink

<11 output [ editlinkResponse [e] editLinkResponse
4 getlinks

[ input [ getlinks [e] getlinks

<11 output [ getlLinksResponse [e] getLinksResponse




Current Harmony test-bed (I)

HSY

T

cat

HSVO .
ARGIA

ARGIA %

C

2007: Basic Harmony test-bed:
5 domains of 4 different countries.

2009: Harmony test-bed:

10 domains of 7 different countries.

CRC - "'i
ARGIA L

..
<

University Of ESSEX

University von Amsterdam

ARGIA ===
ralns

SURFnet

/ PSNC
||/ 7mas=ARGIA
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Current Harmony test-bed (ll)
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