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1. Introduction 
DAMIEN is one of the GRID projects funded by the European Commission. Due to the 
project structure interest can be generated about the DAMIEN GRID-technology in lots of 
different areas. High Performance Computing and Metacomputing states one of this areas 
which was mainly targeted during the reporting period of this Dissemination Report. 
Concepts, structure and especially the tools of the DAMIEN Metacomputing environment 
were disseminated through several talks, papers, and exhibitions. 

Additionally DAMIEN supports the GRIDSTART project with publications and during 
dissemination actions. 

This document will list the dissemination events in detail. Additionally dissemination material 
used at the exhibitions are attached. 
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2. Dissemination actions 

2.1 Talks 
09.01.2002-10.01.2002: ESTEC Workshop on Computational Integrated Design and 

Analysis for Space Vehicles (CINDA), Noordwjik, The Netherlands: 

DAMIEN and the role of MpCCI for Metacomputing was presented by Karl 
Solchenbach at the CINDA Workshop held at ESA-ESTEC. Grid Computing and 
especially coupled applications will be a key technology for analysis of space vehicles. 
The talk raised great interest among the participants of this workshop. The coupling 
technology of MpCCI for distributed systems developed in DAMIEN is considered to be 
part of the CINDA initiative of ESA-ESTEC. 

28.02.2002: University of Houston, USA: 

Presentations by Peggy Lindner about the Configuration Manager. 

28.02.2002: MpCCI User Forum 2002, Sankt Augustin, Germany: 

Ullrich Becker-Lemgau held a presentation in the research session of the MpCCI User 
Forum with the title: “DAMIEN – Metacomputing at work”. 

29.03.2002: University of Houston: 

Presentation by Rainer Keller (HLRS) about ‘Communication in GRID Environment 
with PACX-MPI’. 

14.05.2002-17.05.2002: 2nd Asian Pacific Gridforum Workshop (APGRID), Taipei, Taiwan: 

Edgar Gabriel (HLRS) gave a one hour presentation about the DAMIEN project 
presenting the overall goals of the project, the tools developed in the frame of DAMIEN 
as well as the current status. 

28.05.2002: 1st Public DAMIEN Workshop, Stuttgart, Germany: 

Several talks about the project DAMIEN and the tools and technologies developed 
within DAMIEN were given during this event: 
- Edgar Gabriel (HLRS): DAMIEN Overview 
- Laurent Vervisch (CRIHAN): Technology and Status of QoS-Manager 
- Karl Solchenbach (Pallas): MpCCI technology for the meta-computing environment 
- Rosa M. Badia (Cepba): Performance prediction for grid-environments 
- Hans-Christian Hoppe (Pallas): Performance analysis with Vampir for the GRID. 
- Rainer Keller (HLRS): Communication Library PACX-MPI 
- Peggy Lindner (HLRS): Configuration Manager for PACX-MPI applications. 

24.06.2002-25.06.2002: TROPHY Project Meeting, Brussels, Belgium: 

Ullrich Becker-Lemgau (Pallas) gave a presentation about MpCCI at a project meeting 
of TROPHY, also funded by the European Commission. During this presentation also 
the role of MpCCI in DAMIEN was described. 

11.07.2002-12.07.2002: 2nd Grid Forum Korea Meeting, South Korea: 

Edgar Gabriel (HLRS) was invited to give a tutorial about “Problem Solving 
Environments and Application Development in the Grid”, including a one hour DAMIEN 
project presentation. This consisted of presenting the overall goals of the project and 
the tools developed in the frame of DAMIEN. 

13.07.2002: Seoul National University, Seoul, South Korea: 

Presentation by Edgar Gabriel, The DAMIEN Software Development Environment 
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15.07.2002: Korean Institute of Science and Technology, Daejeon, South Korea: 

Presentation by Edgar Gabriel, The DAMIEN Software Development Environment. 

18.08.2002-23.08.2002: Workshop on Performance Analysis and Distributed Computing, 
Dagstuhl, Germany: 

For this workshop Hans–Christian Hoppe was invited to present a paper on 
“Performance Analysis in GRID Environments”, presenting the work on performance 
analysis and evaluation within the DAMIEN project. The workshop was organized by 
the Technical University of Munich and the University of Wisconsin at Madison in the 
US, and a total of 50 well–known researchers in the field had been invited. 

30.10.2002: Inauguration of the GRID-center at Forschungszentrum Karlsruhe, Karlsruhe, 
Germany: 

Michael M. Resch (HLRS) gave a presentation with the title 'Middleware: The Heart of 
GRID-Computing'. 

11.12.2002: JAERI, Tokio, Japan: 

Michael M. Resch gave a presentation about 'The State of GRID Computing in Europe 
and the US'. 

13.12.2002: JAERI, Kyoto/Kansai, Japan: 

Michael M. Resch gave a presentation about “The Bennefits and Effectiveness of GRID 
Computing”. 

09.12.2002-10.12.2002: Grid Benchmarking Workshop, Edinburgh, United Kingdom: 

Jesus Labarta (CEPBA) gave a talk which was centered on performance prediction for 
grid environments. The presentation described the philosophy of Dimemas as a 
simulator to estimate the performance of parallel programs on hypothetical target 
machines. The presentation focused on how Dimemas functionalities are being 
extended as part of the project DAMIEN to model the characteristics of GRID systems. 

16.12.2002-18.12.2002: Euroweb 2002, Oxford, United Kingdom: 

EuroWeb 2002 is a major international forum at which research on GRIDs and Web 
Services is presented. Peggy Lindner (HLRS) gave a presentation about the 
Configuration Manager, which is one component of the DAMIEN tools. 

 

2.2 Papers 
• Ullrich Becker-Lemgau: “DAMIEN – Metacomputing at work”, Book of Abstracts, 3rd 

MpCCI User Forum, February 27th & 28th , 2002. 

• Edgar Gabriel, Peggy Lindner, Rainer Keller, Matthias Müller, Michael M. Resch: “The 
DAMIEN software development environment”, submitted to the 3rd International 
Conference on Grid Computing, Baltimore, USA, November 18th, 2002. 

• Allan Snavely, Laura Carrington, Nicole Wolter, Jesus Labarta, Rosa M. Badia, Avi 
Purkayastha: “A Framework for Performance Modelling and Prediction", submitted to 
Supercomputing 2002 in Baltimore, USA, November 17-21, 2002. 

• Peggy Lindner, Natalia Currle-Linde, Michael M. Resch and Edgar Gabriel, “Distributed 
Application Management in Heterogeneous Grid”, submitted and accepted for publication 
at the Euroweb 2002 conference, Oxford, UK, December 17th-18th, 2002. 
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• Rosa M. Badia, Francesc Escale, Edagr Gabriel, Judit Gimenez, Rainer Keller, Jesus 
Labarta and Matthias M. Müller “Performance Prediction in a Grid environment”, 
submitted to the 1st European Across Grids Conference, Santiago de Compostela, Spain, 
February 13th-14th, 2003 

2.3 Exhibitions 
27.02.2002-28.02.2002: 3rd MpCCI User Forum, Sankt Augustin, Germany 

The MpCCI User Forum was organized by the Fraunhofer Institute SCAI. More than 70 
people from industry and research interested in solutions for multidisciplinary problems 
were attending technical sessions and the poster exhibition. With a presentation in the 
research session and a poster in the poster exhibition The DAMIEN project and 
especially the metacomputing capabilities were presented to the audience. The 
abstract in the Book of Abstract will be distributed at least for one year and thereby 
create awareness about the DAMIEN project among industry and research institutions. 

08.04.2002-10.04.2002: the 3rd Worldwide Aerospace Conference at Toulouse, France: 

Pallas was present with a booth at the 3rd Worldwide Aerospace Conference and 
Technology Showcase. This event was held in Toulouse on April 8th to 10th and 
organized by MSC.Software. Besides several other topics the project DAMIEN and 
especially the role of MpCCI in it was presented by a slide show directly at the booth 

28.05.2002: 1st Public DAMIEN Workshop, Stuttgart, Germany 

Organized and hosted by HLRS on behalf of the DAMIEN project consortium the first 
public DAMIEN workshop was held in conjunction with the 5th HLRS Metacomputing 
Workshop in Stuttgart, Germany. The workshops attracted around 35 participants, the 
overall resonance to the DAMIEN workshop and the presentations were excellent. (see 
Deliverable D9.4) 

19.06.2002-22.06.2002: ISC2002 Conference and Exhibition, Heidelberg, Germany: 

The DAMIEN project was represented at this Exhibition by a booth together with the 
Eurogrid and the Datagrid project. DAMIEN was respresented with two posters, 
handouts and demonstrations. The exhibition attracted large attention to the audience. 

21.07.2002-24.07.2002: Global Grid Forum 5, Edinburgh, United Kingdom: 

GGF is the major event in the area of Grid computing. The participating partners 
(CEPBA: Rosa M. Badia; HLRS : Edgar Gabriel, Matthias Müller) were involved in GGF 
research group meetings. Furthermore, they participated in the first plenary meeting of 
the GRIDSTART project representing DAMIEN. 

23.09.2002-26.09.2002: iGRID 2002, Amsterdam, Netherlands 

Rainer Keller gave demonstrations at this event using several applications from the 
area of high performance computing and demonstrating tools developed in the frame of 
the DAMIEN project. 

04.11.2002-06.11.2002: IST2002 conference and exhibition, Copenhagen, Denmark: 

At the IST2002 conference and exhibition DAMIEN was presented together with other 
European funded GRID projects at the GRIDSTART booth (booth number P1) to inform 
a broad audience about the grid-activities in Europe. Among a poster and several flyers 
a demonstration was given. Additionally DAMIEN was presented at the Pallas booth 
(Title: Grid Technology at Work, booth number P3) together with other GRID related 
projects. 

16.11.2002-22.11.2002: Supercomputing 2002, Baltimore, USA: 
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DAMIEN was presented with its own booth at the Supercomputing 2002 exhibition, the 
most important event in the field of high performance computing (approx. 7000 
attendees). The booth was integrated into the European Research village next to 
booths from HLRS, CEPBA and the EUROGRID project and operated by DAMIEN 
project staff from HLRS, CEPBA, and Pallas. Two posters were produced to highlight 
the project goals and tools. A project flyer describing the project, the tools, the 
application, and the partners was produced and handed out to interested attendees. 
Links to the DAMIEN project and DAMIEN booth were shown on the booths of the 
partners HLRS, CEPBA and Pallas. Additionally Rainer Keller (HLRS) was elected to 
attend the HPC Challenge at SC02. This event provided the opportunity to demonstrate 
the DAMIEN tools. 

2.4 Miscellaneous 
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3. Dissemination material 

3.1 DAMIEN Project Flyer 
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3.2 Poster for Supercomputing 2002 
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4. Papers 

4.1 Abstract “DAMIEN – Metacomputing at work” 
Published in the Book of Abstracts from the 3rd MpCCI User Forum 2002 
(http://www.mpcci.org/download.htm) 
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4.2 AcrossGrid Paper by Badia et al. 
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5. Distributed Application Management in Heterogeneous Grids 
Peggy Lindner, Natalia Currle-Linde, Michael M. Resch  

High Performance Computing Center Stuttgart (HLRS),  
Stuttgart, Germany  

 
Edgar Gabriel  

High Performance Computing Center Stuttgart (HLRS) 
Stuttgart, Germany   

and 
Innovative Computing Laboratory, Computer Science Department 

University of Tennessee, Knoxville, TN, USA 
 

Abstract  

Distributing an application on several machines is one of the key aspects of Grid-computing. In the last few years 
several groups have developed solutions for the occurring communication problems. However, users are still left on 
their own when it comes to the handling of a Grid-computer, as soon as they are facing a mix of several Grid 
software environments on target machines. This paper presents a tool, which eases the handling of a Grid-
computer, by hiding some of the complexity of heterogeneous Grid-environments from the user.  

 
 

5.1 Introduction 
The Grid is generally seen as a concept for 'coordinated resource sharing and problem solving in dynamic, 
multi-institutional virtual organization' [5] . The original idea came from scientists, who were mainly interested 
in the scientific solution of their problem. Their jobs can be executed on any machine, respectively on any set 
of machines, to which they have access. Like in Metacomputing, which was a popular concept in the Mid 90s 
[4] , the distribution of jobs onto several machines is an important part of the Grid concept. The need for doing 
so mainly comes from applications, which have a high demand on computational resources [10] [2] or for 
increasing throughput on the machines and reducing turnaround times.  
Distributing an MPI job onto several machines imposes however many problems to the user and the 
application. Most of the problems stem from the fact, that the Grid is heterogeneous from several aspects. 
This starts with different data representations on different machines, which requires data conversion either in 
the MPI-library or in the application. Various processor speeds and differences in the available memory 
require the application to have a smart initial load distribution and/or dynamic load balancing. The differences 
on the communication characteristics for communication between processes located on potentially different 
sites require distinct programming techniques for hiding the wide area latency and dealing with the low 
bandwidth. The latter aspects have been handled in the last couple of years by several projects, which 
focused on the development of MPI libraries for Grid environments, like MPICH-G2 [12] , STAMPI[11] , 
MPI_Connect [6] and PACX-MPI [9] .  
Another aspect of heterogeneity in the Grid has been up to now not really handled. The user has to deal also 
with several mechanisms of how to access a machine and how to start a job on it. While some computing 
centers run ssh [17] , rsh or similar protocols, Grid software environments like Globus [5] , Legion [16] or 
UNICORE [1] are getting more common. There is a high probability that the user has to deal with a mix of 
these access mechanisms when distributing an application onto several hosts. In the following this is the 
aspect of heterogeneity which we mean, if we refer to the Grid as being heterogeneous.  
Beside troubling the user, this aspect of the Grid affects also the startup procedure of MPI libraries. Library 
developers tend to integrate their communication library and the startup procedure into a specific Grid 
software environment. For example, MPICH-G2 is part of the the Globus software toolkit, and uses the Globus 
mechanisms for authentication, authorization and communication. However, this implies, that it is hard to 
execute an MPICH-G2 job on a machine, where Globus is not installed.  
The default startup procedure of PACX-MPI requires just a login on each machine. In addition, further 
methods for starting PACX-MPI jobs are provided, which interface directly with several Grid computing 
environments. Together with the Globus group, an interface has been defined and implemented, which allows 
a PACX-MPI job to use all Globus features mentioned in the previous section [22] . Furthermore, a plug-in for 
the UNICORE Grid-computing environment for PACX-MPI is currently under development.  
However, none of these solutions support the user, if he has to deal with a heterogeneous Grid-computing 
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environment. If Globus is installed on the first machine, UNICORE on the second one, and ssh is the only w
to access the third machine, the user currently cannot use a unique startup procedure with any of the libraries 
mentioned above. He might run a PACX-MPI job on all machines, but in this case, he is not taking advantage 
of any of the features of the Grid software environments.  
This situation is not satisfactory. Our experience in the last

ay 

 years doing distributed simulations all over the 
world (see e.g. [13] ) showed furthermore, that starting with a certain number of machines, it is not easy to 
handle a terminal for each machine. Especially, PACX-MPI requires some configuration files to be available
on all hosts. When modifying the configuration of the metacomputer, the user has to update the configuration
files of PACX-MPI on all hosts. While this is not a problem for two or three machines, it is an error-prone 
procedure for more.  
To solve the problems

 
 

 described, a tool is currently under development in the frame of the DAMIEN project 
[19] sponsored by the European Commission called the 'Configuration Manager', and it is designed to handle 

nd the required 

ger. 

5.2 PACX-MPI 
the communication library PACX-MPI [9]

distributed MPI-applications in heterogeneous Grid-environments. The primary goal of the Configuration 
Manager is to ease the handling of resources and applications for PACX-MPI jobs.  
The structure of this paper is as follows: in the next section we describe PACX-MPI a
configuration files for the library. Then, we present the goals, concept and the implementation of the 
Configuration Manager. The following section gives some usage examples of the Configuration Mana
Finally, we summarize the paper and give a brief overview about the ongoing work in this area.  

This section describes 
the configuration files of PACX-MPI, since these aspects are necessary for understanding the concept of the
Configuration Managers.  
PACX-MPI is the implemen
computing environments. Key aspect of these environments is the difference in the characteristics of the 
communication layers regarding latency and bandwidth. If communication occurs between two processes
within the same machine, the latency is usually in the range of microseconds, and the bandwidth in the ran
of tens to hundreds of MBytes/s. However, if the communication partners are distributed on different 
machines, latencies tend to be in the range of tens of milliseconds, and bandwidth drops to some MB
PACX-MPI takes these characteristics into account by using two independent layers for handling 
communication between processes on the same machine (internal communication) and for handli
communication between processes on different machines (external communication). Internal commun
are handled by using the vendor MPI-library on each machine, since this a highly efficient and portable 
communication method. For external communications two communication daemons have been introduc
which translate the MPI messages into TCP/IP messages or vice versa. Furthermore, PACX-MPI has 
optimized the high level functions of the MPI-standard, e.g. the collective operations [7] or the derived 
datatypes [8] , to these environments. For more details, see e.g. [9] .  
When starting an MPI-application on several hosts simultaneously, PACX-MPI reads two configuration files, 

g in the current run ? 

• tion ?  

• to each other host ?  
The s e second 

l 
rank 

ols 
d 

e 
 
 

st one. 

which answer the following questions:  
• Which machines are participatin

 Which is the rank of this machine in the given configura

 Which network protocol is a machine using for communicating 
 fir t question is important for determining which machines have to be contacted at all. Th

question is dealing with the problem of how to assign a global, unique rank to each process in the globa
configuration. This problem is solved in PACX-MPI by using for each participating machine a unique host-
and the local MPI-rank of each process. Finally, the third question clarifies the communication protocol 
between each pair of hosts and the attributes of the protocol. This information consists of a list of protoc
supported by PACX-MPI (currently TCP/IP, a native ATM protocol and a secure protocol based on SSL), an
some protocol dependent attributes, e.g. the port number under which a machine can be reached for the 
TCP/IP protocol. 
This information is split into two configuration files: the hostfile , which contains the information regarding th
participating machines, and the netfile , which deals with the network parameters of the current run. While the
hostfile is mandatory for each run, the second configuration file is optional. In case the library does not find this
file, it assumes, that all machines are using the default networking protocol (TCP/IP) with default port-
numbers.  In the following, we would like to describe the configuration files using a simple example of three machines, 
called host1, host2 and host3, with 16 processors on the first two machines, and 24 processors on the la

 . The focus is on the startup procedure and 
 

tation of the message passing standard MPI that is optimized for Meta- and Grid-

 
ge 

its/s. 

ng 
ications 

ed, 
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While the first two machines are within the same institution and protected by a firewall, the third machine is 
located at a different site. Therefore, one can use standard TCP/IP between host1 and host2, while a secure 
protocol is required to the third machine. This configuration is also shown in figure[1].  
In the most simple case, the according hostfile looks like the following:  

host1 16  
host2 16  
host3 24  

 

 
Figure 1: Example Configuration consisting of three hosts  

 consists of a list of the machines and the number of processes used for the application on each 
and based on the well-known machinefile of MPICH 

t enough for cluster-like machines (e.g. IBM RS6000SP, PC
processor has its own IP-address, and therefore the machine can not be identified by a single name or IP-
address. In this case, the format of the hostfile and the whole startup procedure is different: it contains th
keyword Server, the name or the IP-address of the Startup-Server and the rank of the machine in the global 
configuration.  

Server <Startup-Server > <host-rank> 

 
The Startup-Server is an independent process. Its purpose is to collect relevant startup-information, e.g. the 

-addresses of all PACX-MPI daemons, and redistribute this in a second step to all hosts.  
or the example described above the second configuration file, the netfile looks like the following:  

IP
F

BEGIN 1; 

The hostfile
machine. The format is straight forward [15] . This 
information however is no -Clusters), where each 

e 
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HOST=3, PROTOCOL=SSL;  

2, PROTOCOL=SSL;  

END;  
BEGIN host2;  
HOST=3, PROTOCOL=SSL;  
END; 
BEGIN 3; 
HOST=1, PROTOCOL=SSL;  
HOST=
END; 

 
The file contains one section for each participating machine. A section starts with a BEGIN statement and 

ither the rank of the machine in the global configuration or the name of the host and ends with an END 
statement. Inside each section, the network connections of this host to all other machines are described. To 

ing 

To automatize the handling of resources for a PACX-MPI job, the Configuration Manager has to provide the 

ent run. 

ave to 
he Configuration Manager has to transfer the most recent version of 

these files to all machines. 

• 
Configuration Manager, is a command which will be used to start the 

application on the given host.  
As desc
machines with different data representations, but also the method how the user can access the machines. 
Grid-software like Globus, Legion and UNICORE are meanwhile well established. On the other hand, some 

r goal 
ry-

and UNICORE. 

 to 
e staging or transferring input files to the 

according machines respectively moving output files back onto local machines. 

• 
The job

, since the 
plication on all systems can often not be 

fulfilled (e.g. the name is <myappl>.<architecture> . 

• r 

e

simplify the usage of this file, just those connections between hosts have to be described, which are not us
default parameters. Therefore, the connection between host1 and host2 need not be described.  

5.3 Goals, Concept and Implementation of the Configuration Manager 

following basic functionality:  
• Create the configuration files for PACX-MPI: Based on a GUI, the user describes the required 

resources for the curr

• Distribute the configuration files onto all machines: Since the configuration files of PACX-MPI h
be available on all machines, t

Start the application on all hosts: Among the information, which the user has to provide when 
specifying a machine in the 

ribed in the introduction, the heterogeneity of the Grid will not only consist of different types of 

machines will probably continue to be accessible just by ssh, rsh or similar methods. Therefore, anothe
of the Configuration Manager is to hide the complexity of how to access each individual machine for the eve
day use. 
To hide the complexity of heterogeneous Grids from the user, the Configuration Manager requires the 
following functionality for each access-mechanism:  

• Authentication and Authorization: This can be either done by a combination of username and 
password for ssh, or a certificate for Globus 

• File-transfer: This is required for sending the current versions of the PACX-MPI hostfile and netfile
all hosts. Furthermore, file transfer is necessary for executabl

Job submission: This is used to start each part of the distributed job on all machines. 
 submission again can be detailed to the following items:  

• Name and path of the application: This has to be handled separately for each machine
requirement of having the same name and path for the ap

Number of processors: Again this is a machine and run-specific information and has to be stored fo
each host separately.  
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• Generic MPI command: Specifying the command how to start an MPI application on a certain 
machine. In fact, the user often has to face the problem, that several MPI libraries are installed on a 
machine with different MPI start commands (e.g. mpirun, mpiexec, poe). 

In th c
machin . 
This fea entation (e.g. 

ew-Controller (MVC) principles. This 
 output in graphically oriented software. Therefore, the programmer 
h three different components:  

 screen and  

• The controller, which defines the reaction on input of the user-interfaces. 

e oncept of the Configuration Manager foreseen is the possibility to store the settings for a certain 
e. Typically, an end-user will have a limited number of machines which he uses for his distributed runs
ture allows him also to store the same machine using different MPI implem

<machinename>.<vendormpi> and <machinename>.<mpich1.2.3> ).  

5.3.1 Implementation Issues 
The Configuration Manager is implemented in Java, following Model-Vi
concept separates input, processing and
using the MVC principles has to deal wit

• The model, which represents the application object 

• The view, which realizes the representation of the model on the

 
Figure 2: Screenshot of the Configuration Manager  

The current implementation of the Configuration Manager supports two different methods to save and open a 
configuration. In case the same user wants to reuse the configuration, it is convenient for him not to enter the 
passwords or to specify the c  Configuration Manager 

 
ertificates for each machine every time. Therefore, the

encrypts all passwords and certificates when saving the configuration. Thus, the user has to enter a password
when opening a configuration. The encryption functionality is handled using the Java Cryptography 
Extensions (JCE), using an implementation of Bouncy Castle [21] .  
However, it is sometimes desirable to pass a configuration to another person. In this case passwords and 
certificates should not be included in the configuration. The Configuration Manager supports this sce
providing export/import functions.  

nario by 

 the content of the hostfile . The user can then launch the startup-server, 

rrent wide 

For the integration of the startup-server mechanism of PACX-MPI for handling cluster-like machines, an 
implementation of the startup-server in Java has been developed . When using this startup method of PACX-
MPI, the GUI automatically changes
which will be executed in a separate thread. Thus, the handling of different formats of the PACX-MPI 
configuration files is nearly seamless for the end-user, improving the usability of PACX-MPI.  

5.3.2 An ssh-based Grid-terminal 
The first access-mechanism implemented in the Configuration Manager was ssh. Due to its cu
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usage, ssh is still considered to be the most widespread method to access a high-performance computer. The 
 is based on the Java ssh-implementation of Mindbright [18]implementation in the Configuration Manager

Based on this library, a grid-terminal (gridterm) has been developed, which allows the user to execute a 
command simultaneously on one, a subset or all hosts in the current configuration (see fig.[3]). Stdout and 
stderr are merged for all hosts into a single window. This helps to avoid the situation mentioned in the 
introduction, where starting with a certain number of machines, the user has problems to manage regular 
terminals on all hosts. It is therefore a major improvement of a regular terminal for Grid-environments. At the
current stage, the Configuration Manager supports password based ssh-access to the different machines.  

Figure 3: Screenshot of the grid-terminal  

5.3.3 Integration with UNICORE 
Currently ongoing work is the imple ss mechanism. UNICORE 
(Uniform Interface to Computer Resources) is a software infrastructure having the goal to provide the user an 

 supercomputers. Furthermore, UNICORE supports the idea of 

 

mentation of UNICORE as a second acce

easy way to submit jobs or chains of jobs to
specifying a multi-site job, where the first part of an application is executed on the first machine, and the 
second part is executed on the second machine. In the frame of the UNICORE Plus project, the handling of 
Metacomputing jobs with PACX-MPI is already supported. To realize this, the plug-in mechanism of 
UNICORE is used for creating the PACX-MPI configuration files and for launching the jobs. However, as 
mentioned previously in the introduction, this mechanism requires UNICORE to be installed on all machines,

 . 
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which are part of the Metacomputer. Therefore, another solution for handling mixed environments is c
being developed for the Configuration Manager.  
Like ssh, UNICORE supports file-transfer and the starting of a job on a machine. Two major differences to ssh
are however important when integrating UNICORE into the Configuration Manager:  

urrently 

 

• UNICORE does currently not support interactive access to computing resources. While this is ongoing 
work in the frame of the Eurogrid project [14] , this does mean, that all jobs (even a simple ls-
command) will be executed as batch jobs. Since co-allocation of resources across several sites is still 

•  is 
ation Manager is currently being extended to support the 

management of certificates as-well.  

5.4 E
The Configuration Manager has been used in several demonstrations and scenarios. It is currently tested 

r eronautic Defense and Space Company (EADS) in the frame of 
A ive brief descriptions of another scenario presented in the frame 

ified in 
 

f the application could 
the 

an unsolved problem, this does also impose currently, that it is up to the user to make sure, that all 
resources are available at the same time. 

The access to UNICORE resources is based on X509 certificates, and not on passwords. Since this
also part of the ssh2 protocol, the Configur

xample of Usage scenarios 

unde  industrial conditions by the European A
the D MIEN project. In this section, we will g
of the DAMIEN project, where computational resources in Stuttgart/Germany, Rouen/France and 
Barcelona/Spain were connected for a distributed simulation between these sites. The machines used were 
an SGI Origin 2000 in both Rouen and Stuttgart and an IBM RS6000SP in Barcelona.  
During the preparation of the demonstration, the network between the sites was continuously mod
order to improve the connection of each site to the new European high-speed backbone network Geant. This
time, the Configuration Manager turned out to be extremely useful, since the launching o
be done within seconds. Therefore, an immediate response to the networking experts about the quality of 
network and the impact of their modifications could be provided.  
The application used for the simulation was a flow-solver called URANUS [3] . This code simulates the flow 
around a space vehicle during the reentry phase. In the final run, a simulation of the MIRKA-vehicle has been 
successfully demonstrated for a medium size problem.  
Of importance for the Configuration Manager is one technical issues of URANUS, its directory structure. 
During compile-time, a directory will be created for each architecture. Thus, the executables are not located in 
the same directory for the IBM RS6000SP and for the SGI Origin2000. While the whole run could also be 

d an 

 ease the usage of distributed resources in Grid-
environments. The Configuration Manager creates the configuration files for PACX-MPI, transfers them to the 

i on on all hosts simultaneously. Furthermore, it hides parts of the 
machines. 

I 
ecution 

done without the Configuration Manager, its usage eased the management of the application and provide
easy to use tool for Grid- and Metacomputing.  

5.5 Conclusions and future plans 
In this paper we presented a tool which helps to

partic pating machines and starts the applicati
complexity of the Grid from the user by supporting several mechanisms of how to reach different 
Currently implemented are ssh and (partially) UNICORE. This tools has proved its usability in several 
demonstrations and projects, and is currently being tested in an industrial environment.  
A further aspect of the Configuration Manager has proved its usefulness beyond the submission of PACX-MP
jobs. The grid-terminal (gridterm) is an extension of a regular terminal, which enables simultaneous ex
of commands and applications on several hosts in a Grid environment.  
Further plans for the tool involve the support for other Grid software environments such as Globus or Legion. 
Together with the already implemented mechanisms, we believe we will then cover the most relevant software 
environments for Grid-computing.  
In the frame of the DAMIEN project, PACX-MPI is extended to handle Quality-of-Service parameters. The 
Configuration Manager will support the specification of these parameters as-well.  
An omnipresent question currently is the convergence of all Grid-tools toward the Open Grid Software 
Architecture (OGSA) [23] , since most of the Grid software environments, like e.g. Globus or UNICORE, ha
committed to convert toward this new architecture. In this concept Grid-computing is constructed out of 

ve 

several Grid Services with defined interfaces and semantics. These services are accessible by several 
protocols e.g. the Simple Object Access Protocol (SOAP) [24] . The development and implementation of a tool
like the Configuration Manager could potentially be eased by a common architecture, since all operations 
should be formulated as requests to an abstract system, independent of the implementation underneath.
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However, such a common architecture would not really affect the Configuration Manager for two reasons: first, 
none of the systems are currently exceeding the status of pure demonstrations, and second, the argument
that some systems will remain just accessible through protocols like ssh, remains still valid.  
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