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Key Objectives: to design, implement and deploy an innovative Grid Information and Monitoring system which is based on 
a powerful data model, is compatible with the Grid Monitoring Architecture (GMA) of the Global Grid Forum (GGF) and, as 
it is being developed within the European DataGrid fully meets the requirements of that project. Note that throughout we use 
the term information, for what some may prefer to call data. 
 
Motivation for the work (problems addressed): The existing LDAP based solutions do not fully meet the European 
DataGrid requirements because of lack of support for the join operation, unsuitability for application monitoring and no 
support for streaming of data. With the newly developed GMA from the GGF we felt that it would be possible to devise a 
system which was compatible with this architecture and suitable not only for monitoring (both of the Grid and applications 
running on the Grid) but als o as a general information service. We believe we have done this. 
 
 
We have designed and implemented a system [1,2] 
with a number of components following the 
GMA [3] notions as highlighted in the diagram 
below. 

 
Producers of information announce themselves to a 
registry. Consumers (wanting information) consult 
the registry to find suitable sources of information, 
and having done so connect directly to the Consumer 
either to transfer data for a single request or to have 
date streamed to them.  
 
We have chosen a relational implementation that we 
have been able to apply both to information and to 
monitoring. All records carry a time stamp – by 
default this is the current time  [4]. The system 
creates the impression that you have one RDBMS 
per Virtual Organization (VO) as far as inserting and 
retrieving information is concerned. Please note that 
we have not attempted to build a general distributed 

RDBMS system, but a way to use the relational 
model in a distributed environment. Currently R-
GMA uses servlet technology. Each distributable 
component is a servlet. Each servlet receives http(s) 
requests and makes an XML coded response. Code 
has been written for each servlet to deal with the http 
and XML and offer a simple (thin client) API. The 
API code has been constructed in Java, C, C++, Perl 
and Python to suit all users. Some of the components 
are shown below: 

 
The thin arrows denote invocation and the broader 
(green) ones show the main information flow. The 
Schema (holding the description of each table type) 
is actually separate from the Registry, which has an 
entry for each table from each Producer. In fact we 
also register Consumers as explained later. To 
provide resilience we use a soft-state registration 
scheme. 
 



As stated earlier we want to create the impression to 
a Consumer of information that she is dealing with 
one large database. This is indicated in the figure 
below, which shows a CPULoad table that is 
published by 3 different producers but can be seen as 
3 views of a single table. 

The query: 
 

SELECT * FROM CPULoad WHERE Country 
= ’UK’ AND Site = ’RAL’ 
 

Corresponds to the view of Producer 1. It is this 
definition of the view, which is stored in the 
Registry to describe a Producer. The Consumer 
contains a mediator component, which consults the 
Registry on behalf of the user and finds the Producer 
or Producers needed to satisfy the query and then 
executes the query. Currently the mediator can 
merge information from multiple Producers but 
cannot handle joins over Producers. Consumers are 
also registered so that when a new Producer registers 
itself, all the Consumers of that table are alerted and 
the mediator can take into account the new Producer. 
 
We have constructed two kinds of Producer: a 
CircularBufferProducer and a DataBaseProducer. 
The CircularBufferProducer uses a circular buffer to 
hold the published data. It has just one write pointer 
but has a read pointer for each Consumer that is 
streaming data from it. As there is no RDBMS 
involved we have to handle the SQL queries in our 
code. Writing is never blocked but then a Consumer 
may miss records if it is too slow. The 
DataBaseProducer uses an RDBMS to hold data and 
so does not lose information but it is slower and it 
needs a clean-up strategy to be defined otherwise the 
database will just grow indefinitely. Another 
drawback of the DataBaseProducer is that we do not 
currently support streaming from it. Streaming will 
be added when we have defined the semantics of this 
operation for a database. 

To be able to introduce it into the European 
DataGrid testbed easily, we have written a piece of 
code, which is able to invoke the MDS info provider 
scripts and publish the information via R-GMA. It is 
currently being integrated into the development 
testbed and should move into production in release 
2.0 in autumn. Discussions with the other DataGrid 
work packages have brought us a number of new 
challenging requirements. For example we have 
been asked for a Producer with the performance of 
the CircularBufferProducer but which keeps all the 
data safe like the DataBaseProducer. We have also 
been asked to provide an overwrite mode so that a 
tuple with the same primary key (except for the 
timestamp component) is updated by the new 
insertion. There are also requests for more 
functionality in the mediator. These are being 
addressed [5]. 
 
Finally, we are very pleased with the interest the 
Grid community is showing in OGSA. R-GMA is 
already conceptually close to web services. We will 
shortly repackage it first as regular web services and 
then as OGSA services [6]. 
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