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� We created a taxonomy that helps identifying and 
categorizing the most important properties of Grid Resource 
Brokers in various grid environments; therefore it enhances
better user utilization and future development  

� Open issues: Service level agreements are rarely supported, 
provider-oriented policies, checkpointing and interoperability 
need further research

� Using up the relevant broker properties gathered in the 
Taxonomy an interoperable Meta-Broker can be built, 
providing a transparent interface for different user groups 
acting as a bridge among the separated ‘islands’ of the 
current Grids

A. Kertész, P. Kacsuk, A Taxonomy of Grid Resource Brokers, In Distributed and Parallel Systems, 

DAPSYS’06, Springer US , pp. 201-210, May 2007.
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� Three possible directions in the resource 

management level of current grids:

� I. Enable Resource Brokers to access resources of 
different Grids

� II. Interface different brokers from Portals

� III. Enable communication among Resource Brokers, or 
coordinate them by a higher-level tool

A. Kertész, P. Kacsuk, Grid Interoperability Solutions in Grid Resource Management, 
IEEE Systems Journal's Special Issue on Grid Resource Management, Vol. 3, Issue 1, pp. 131-141, March 2009. 
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� Quality of Service features: user requirements are taken into 

account during resource selection: GTbroker uses an extended 
RSL file that should contain the user requirements and job 
properties.

� Static and dynamic information are also used within 
matchmaking. Regarding information systems, the MDS contains 
static properties of the appropriate grid resources, to gain 
dynamic information, GTbroker turns to the PBS local scheduler. 
The pbsnodes command shows the present availability and load 
of each node in the selected cluster. Since BDII also contains 
dynamic data, there is no need to use this pre-job in this case. 
During matchmaking a ranked list is created from the found 
resources.

� Fault tolerance is supported by resubmissions. Should a job fail
or be pending for too long on a resource (this time interval can be 
set in the broker), the broker cancels and resubmits it to another 
high priority one. 

A. Kertész, G. Sipos, P. Kacsuk, Multi-Grid Brokering with the P-GRADE Portal, In Post-Proceedings of the 
Austrian Grid Symposium (AGS'06), pp. 166-178, OCG Verlag, Austria, 2007. 
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� To exploit the advantages of various brokers and 
grids at the same time, we need to use more grid 
Resource Management Systems.

� In this situation we need to learn various job 
specification languages and broker capabilities.

� Grid portals are the currently available tools, which 
try to hide the details of low level middleware 
utilization by providing a transparent, uniform 
interface.

� In this kind of grid utilization we do not expect grid 
broker to support more middleware, but to do their 
best on their own ones.
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� Portals provide a uniform access to grids
� Managing multiple Brokers simultaneously in a 

transparent way seems to be a good solution to 
establish Grid Interoperability

� Though current portals provide a transparent access 
to grids, users still need to manually set up workflows 
and choose RMSs for each job in the workflow.

� With examining the available brokers, users could 
learn the capabilities of the usable brokers, but they 
are lacking dynamic information, such as successful 
submission rate, background load of the VO of the 
brokers, reliability of the brokers and so on.

A. Kertész, G. Sipos, P. Kacsuk, Brokering Multi-Grid Workflows in the P-GRADE Portal, In Euro-Par 2006: 
Parallel Processing, CoreGRID Workshop on Grid Middleware, Springer-Verlag LNCS, Vol. 4375, pp. 138-149.
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� Users can have certificates to access more Grids or 
VOs

� A new problem arises in this situation: which VO, 
which broker to choose for my specific application?

� Just like users needed Resource Brokers to choose 
proper resources within a VO, now they need a 
Meta-Brokering service to decide:
� which broker (and VO) is the best for them,
� and also to hide the differences of utilizing them.

A. Kertész, P. Kacsuk. Grid Meta-Broker Architecture: Towards an Interoperable Grid Resource Brokering 
Service. In Euro-Par 2006: Parallel Processing, CoreGRID Workshop on Grid Middleware, 
Springer-Verlag LNCS, Volume 4375, pp. 112-115, June 2007.



A. Kertész and T. Prokosch, The Anatomy of Grid Resource Management, INGRID 2008, 
Springer US, pp. 241-251, 2009.
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A. Kertész, J. D. Dombi, J. Dombi, Adaptive scheduling solution for grid meta-brokering, 

Acta Cybernetica, CSCS Special Issue, March 2009.
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� This meta-brokering approach opens a new way for Grid 
interoperability support

� The design and the architecture of the Grid Meta-Broker enable a 
higher level resource management by utilizing resource brokers of 
different grid middleware systems

� This service can act as a bridge among the separated islands of the 
current production Grids, therefore it solves Grid Interoperability at 
the level of resource management

� We expect that with the integration of the Grid Meta-Broker to the 
P-GRADE portal, we will be able to enhance better application 
execution with a simplified and more interoperable service in the 
future.

A. Kertész, P. Kacsuk, GMBS: A New Middleware Service for Making Grids Interoperable,
Future Generation Computer Systems, Accepted on October 2009. 
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- Meta-brokering aims at utilizing the 
available grid Resource Brokers in 
an efficient way, building bridges 
among the separated VOs and 
Grids. Our work aimed at 
investigating how P2P solutions 
developed so far could fit into the 
meta-brokering paradigm to support 
Grid Interoperability. 

- Overview of related P2P overlays
- P2P Meta-brokering architecture
- Routing mechanisms for P2P meta-

brokering

A. Kertész, P. Kacsuk, A. Iosup and D. H.J. Epema, Investigating peer-to-peer meta-brokering in Grids. 

Technical report, TR-0170, Institute on Resource Management and Scheduling, CoreGRID NoE, August 2008.
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� User: A person, who wants to use a service
� MN – Meta-Negotiator: A component/service that manages 

Service-level agreements. It mediates between the user and the 
Meta-Broker, selects appropriate protocols for agreements; 
negotiates SLA creation, handles fulfillment and violation.

� MB – Meta-Broker: Its role is to select a broker that is capable of 
deploying/executing a service with the specified user 
requirements.

� B – Broker: It interacts with virtual or physical resources, and in
case the required service needs to be deployed it interacts directly 
with the ASD.

� ASD – Automatic Service Deployment: It installs the required 
service on the selected resource.

� S – Service: The service that users want to deploy and/or execute.
� R – Resource: Physical machines, on which virtual machines can 

be deployed/installed.
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� The SLA-based resource virtualization with on-demand service 
deployment incorporates three enhancements:

� a meta-negotiation component for generic SLA management
� a meta-brokering component for diverse broker management
� and an automatic service deployment for resource virtualization 

on the Cloud

� We have studied the essential requirements for building the target 
architecture and demonstrated the utilization through a real-world
case study.

� Our future work aims at finalizing the presented components and 
interfacing the architecture to commercial Clouds and more 
production Grids .

A. Kertész, G. Kecskeméti, I. Brandic, An SLA-based Resource Virtualization Approach For On-demand 
Service Provision, In proceedings of 3rd International Workshop on Virtualization Technologies in Distributed 
Computing (VTDC’09) in conjunction with ICAC'09, Barcelona, Spain, June 15, 2009. 
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For more information on our support 
tools and related projects please visit:
http://www.lpds.sztaki.hu


