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Abstract:  
EMI product use cases are the key to understand and communicate the current usage of EMI 
Products in practice. This includes the usage in e-Infrastructures, international research 
projects, and in commercial environments. The set of documented use cases also bear the 
potential to attract interest by new user communities that have similar use cases. The initial 
report is available at M23 of the project and will be updated at M35. 
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1. EXECUTIVE SUMMARY 
The middleware products of the European Middleware Initiative (EMI) are used around the world. 
This document aims to document the most known user communities that take advantage of EMI 
products on a daily basis. 

Each description of the use cases follows a clear structure including a use case description, on overall 
figure, and a list of EMI products used in context. 

The focus in this initial version of the document relies on the major EMI user communities. 

The following use cases have been documented in this first version of the document: 

• WLCG – HEP Community 

• PRACE – Multi-disciplinary Science using HPC 

• EUFORIA  – Fusion Science Community  

• VPH – Bio-Medical Science Community 

This report is continuously updated during the course of the third year of the EMI project. It is 
expected that this document grows in size and in number of communities that use EMI products in 
practice covering the academic and commercial environments. 

A distinct set of documented product use cases are considered to be published on the EMI Website as 
success stories. 
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2. INTRODUCTION 
EMI product use cases are the key to understand and communicate the current usage of EMI products 
in practice. This includes the usage in e-Infrastructures, international research products, and in 
commercial environments. The set of documented use cases also bear the potential to attract interest 
by new user communities that have similar use cases. 

The use cases of EMI products are presented here using the following format, derived from the Malan 
and Bredemeyer white paper [R1] as follows: 

 
Use Case Use case identifier and reference number and modification 

history 

Description Goal to be achieved by use case and sources for requirement 

References References and citations relevant to use case 

Actors List of actors involved in use case 

Prerequisites (Dependencies) & 
Assumptions 

Conditions that must be true for use case to be possible  

Conditions that must be true for use case to terminate successfully 

Steps Interactions between actors and system that are necessary to 
achieve goal 

Variations (optional) Any variations in the steps of a use case 

Quality Attributes System characteristics like Performance, Usability, Reliability, etc. 
that are particularly important for the end user community 

Non-functional (optional) List of non-functional requirements that the use case must meet 

Issues List of issues that remain to be resolved 

Table 1: Use Case Description Structure 
Complementary to this table each of the use cases has an aligned overview figure as well as a table 
that lists the EMI products and their usage in the corresponding context. 

The focus is put on larger user communities and projects that inherently stand for a broader set of 
users instead of describing the use by each one single end-user of EMI products. It is therefore the 
case that the EMI products are partly used by much smaller communities that might be added to thei 
document when they reach a critical mass. 

Complementary work by other projects is undertaken such as within the EGI-Inspire project that 
documents their user communities most notably focussing on ‘heavy user communities’. 

The aim of the first draft is to document an initial set of existing use cases. The use cases will be 
updated during the course of the third year of the EMI project leading to much more details and 
information for each of the use cases. 
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3. WLCG USER COMMUNITY – HIGH ENERGY PHYSICS  
This particular use case of the HEP community is one of the oldest use cases of EMI products. Since 
the beginning of Grid computing, this particular community has taken advantage of middleware 
products that are nowadays part of the EMI product suite. 

3.1. USE CASE DESCRIPTION 
The use case is more formally formulated as follows: 

Use Case 1.0 WLCG – HEP Community 

Description The goal of this use case is to achieve transparent access to 
geographically disperse computational and storage resources in a 
manner that supports the HEP community in their scientific 
analysis of experimental data obtained from the LHC at CERN. 

References World-wide LHC Computing Grid (WLCG) [2] 

Actors Scientists of the HEP community 

Prerequisites (Dependencies) & 
Assumptions 

The following resources and products must be available: 

• Computational and storage resources 

• EMI products for distributed computing 

Assumption that HEP scientists have scientific code to run on data 
previously obtained from the CERN experiments 

Steps 1. HEP Scientists use EMI with simulations 

2. Data products ensure access to experimental data 

3. Compute products ensure execution of (data analysis) 
simulations on computational resources 

4. Data products ensure storage of compute outputs 

Variations (optional) none 

Quality Attributes Performance of the middleware; Data storage reliability; Data 
transfer performance 

Non-functional (optional) Interoperability with US activities in particular with OSG 

Issues Easier access to resources (security); sustainability of middleware 
products 

Table 2: WLCG – HEP Community Use Case Description  
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3.2. THE ROLE OF EMI PRODUCTS  
The following figure illustrates an overview of the usage of the EMI product suite. 

 
Figure 1: WLCG community using EMI products for HEP science. 

The following table lists the individual EMI products used in this use case. 
EMI Product Usage Description 

ARC-CE The ARC-CE is used to submit and manage computational 
activities on the EGI infrastructure with WLCG resources and is 
particularly often used by the Nordic HEP community. 

BDII The BDII is used to obtain resource information of the WLCG 
community available within the EGI infrastructure. 

CREAM-CE The CREAM-CE is used to submit and manage computational 
activities on the EGI infrastructure with WLCG resources. 

dCache The dCache product is used to access and manage data storage 
systems used for experimental data and for analysis results. 

DPM The DPM product is used to access and manage data storage 
systems used for experimental data and for analysis results. 

StoRM The StoRM product is used to provide transparent access to 
parallel file systems (e.g. GPFS) and is used with experimental 
data and analysis results. 

VOMS The VOMS product is used to release signed security attributes 
including role possession and VO/project membership 

WMS The WMS product is used as a broker for computing resources 
available to the WLCG – HEP community and forwards job 
submissions to the corresponding resources. 

Table 3: EMI Products used by the WLCG – HEP Community  
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4. PRACE USER COMMUNITY – MULTI-DISCIPLINARY SCIENCE USING HPC  
This use case around PRACE is not focussed on one specific user community. Instead, PRACE has 
multi-disciplinary scientific users that all share the requirement of having access to the large-scale 
HPC resources. Over the last decade, DEISA gained considerable profile in Europe for creating an 
HPC infrastructure that is now partly integrated in the PRACE infrastructure. The user communities of 
DEISA/PRACE have used middleware of the EMI product suite since many years. 

4.1. USE CASE DESCRIPTION 
The use case is more formally formulated as follows: 

Use Case 2.0 PRACE – Multi-Disciplinary Science Using HPC 

Description The goal of this use case is to achieve transparent access to 
geographically disperse large-scale HPC resources part of the 
PRACE infrastructure.  

References Partnership for Advanced Computing in Europe (PRACE) [3] 

Actors Multi-disciplinary scientists 

Prerequisites (Dependencies) & 
Assumptions 

The following resources and products must be available: 

• Computational HPC resources 

• EMI products for distributed computing 

• Parallel file systems (for data storage/access) 

• Resource Management Systems (aka batch sub-systems) 
are available on each of the HPC resources 

Assumption that multi-disciplinary scientists have scientific code 
to run using parallel computing methods and technologies. 

Steps 1. Multi-disciplinary Scientists use EMI with HPC 
simulations 

2. Compute products enable submission and management of 
simulation code on large-scale HPC resources 

Variations (optional) none 

Quality Attributes Reliability of the middleware; high-level of security (not full in-
personification of users working on behalf of others); local access 
control 

Non-functional (optional) Interoperability with US activities in particular with 
TeraGrid/XSEDE; Interoperability with EGI for parameter sweep 
studies or smaller HTC-based evaluation runs; 

Issues Easier access to resources (security); advance reservation 
functionality 

Table 4: PRACE – Multi-Disciplinary Science Using HPC Use Case Description  
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4.2. THE ROLE OF EMI PRODUCTS  
The following figure illustrates an overview of the usage of the EMI product suite. 

 
Figure 2: PRACE using EMI products for multi-disciplinary science. 

 

 

The following table lists the individual EMI products used in this use case. 
EMI Product Usage Description 

UNICORE UNICORE is used to submit and manage computational activities 
on the PRACE infrastructure with large-scale HPC resources and 
is particularly often used with scientific code that takes advantage 
of parallel computing methods (e.g. OpenMP, MPI, etc.). 

Table 5: EMI Products used by the PRACE – multi-disciplinary users 
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5. EUFORIA – FUSION SCIENCE COMMUNITY  
This particular use case of the fusion community was particularly driven forward by the EUFORIA 
project in order to enable the use of e-Infrastructures such as EGI and DEISA/PRACE. The EUFORIA 
framework is used by the broader fusion community in production and relies on EMI products. 

5.1. USE CASE DESCRIPTION 
The use case is more formally formulated as follows: 

Use Case 3.0 EUFORIA – Fusion Science Community 

Description The goal of this use case is to achieve transparent access to 
geographically disperse large-scale HTC and HPC resources part 
of the EGI and PRACE infrastructure.  

References EU Fusion for Iter Applications Project (EUFORIA) [4] 

Actors Fusion scientists 

Prerequisites (Dependencies) & 
Assumptions 

The following resources and products must be available: 

• KEPLER Workflow engine 

• KEPLER Actors for EMI Middleware 

• HTC and HPC Computational resources 

Assumption that fusion scientists have a wide variety of scientific 
codes to run using parallel computing methods and technologies as 
well as high-throughput codes. 

Steps 1. Fusion scientists use KEPLER and configure a workflow 
covering HTC and HPC resources. 

2. KEPLER actors use compute products that enable 
submission and management of simulation code on HPC 
and HTC resources 

Variations (optional) none 

Quality Attributes Maturity of the middleware since it is adopted in another 
workflow-based framework (i.e. KEPLER) 

Non-functional (optional) Interoperability between middleware products to decrease the 
amount of different KEPLER actors needed to be maintained; 

Issues Easier access to resources (security); 

Table 6: EUFORIA – Fusion Science Community Use Case Description  
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5.2. THE ROLE OF EMI PRODUCTS  
The following figure illustrates an overview of the usage of the EMI product suite. 

 
Figure 3: EUFORIA framework using EMI products for fusion science. 

 

The following table lists the individual EMI products used in this use case. 
EMI Product Usage Description 

CREAM-CE The CREAM-CE is used to submit and manage computational 
activities on the EGI infrastructure with fusion codes designed to 
take advantage of HTC resources. 

UNICORE A UNICORE KEPLER actor is used to submit and manage 
computational activities on the PRACE infrastructure with large-
scale HPC resources used with scientific fusion codes that take 
advantage of parallel computing methods (e.g. OpenMP, MPI, 
etc.). 

VOMS The VOMS product is used to release signed security attributes 
including role possession and VO/project membership 

Table 7: EMI Products used by EUFORIA – Fusion Science Community 
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6. VPH – BIO-MEDICAL SCIENCE COMMUNITY  
This particular use case of the bio medical community is particularly driven forward by the network of 
excellence known as the Virtual Physiological Human (VPH). The broader VPH framework around 
the Application Hosting Environment (VPH) takes advantage o multiple e-Infrastructures such as EGI 
and DEISA/PRACE. The VPH framework is used by a wide variety of scientific projects and bio-
medical communities in production and relies on EMI products. 

6.1. USE CASE DESCRIPTION 
The use case is more formally formulated as follows: 

Use Case 4.0 VPH – Bio-Medical Science Community 

Description The goal of this use case is to achieve transparent access to 
geographically disperse large-scale HPC resources part of the 
PRACE infrastructure.  

References Virtual Physiological Human (VPH) Network of Excellence [5] 

Actors Bio-medical scientists 

Prerequisites (Dependencies) & 
Assumptions 

The following resources and products must be available: 

• Application Hosting Environment (AHE) 

• HPC Computational resources 

Assumption that bio-medical scientists have a wide variety of 
scientific codes to run using parallel computing methods. 

Steps 1. Bio-medical scientists use AHE with a scientific code 

2. AHE adapters use compute products that enable 
submission and management of simulation code on HPC 
and HTC resources 

Variations (optional) None 

Quality Attributes Maturity of the middleware since it is adopted in a VPH 
framework (i.e. AHE Client) 

Non-functional (optional) Interoperability between middleware products to decrease the 
amount of different AHE middleware adapters needed to be 
maintained; 

Issues Easier access to resources (security); support for advance 
reservation middleware capability 

Table 8: VPH – Bio-Medical Science Community Use Case Description  
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6.2. THE ROLE OF EMI PRODUCTS  
The following figure illustrates an overview of the usage of the EMI product suite. 

 
Figure 4: VPH AHE client using EMI products for bio-medical science. 

 

The following table lists the individual EMI products used in this use case. 
EMI Product Usage Description 

UNICORE A UNICORE VPH adapter is used within the AHE to submit and 
manage computational activities on the PRACE infrastructure with 
large-scale HPC resources used with scientific codes that take 
advantage of parallel computing methods (e.g. OpenMP, MPI, 
etc.). 

Table 9: EMI Products used by VPH – Bio-Medical Science Community 
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7. CONCLUSIONS 
The EMI product portfolio is used in a wide variety of use cases covering a broad range of scientific 
disciplines. The usage of EMI products is very prominent in the scientific and academic communities 
and can be significantly extended to commercial environments. 

In many of the documented product use cases it become clear that quality attributes (e.g. reliability, 
maturity, etc.) are very significant and often more important than new EMI product features. 

Future plans for documenting EMI product use cases are the extension of scientific communities (e.g. 
Neuro-Science community NeuGrid4You, EarthScience community, etc.). Further plans include the 
increased level of detail for some of the use cases. Finally, more documentation around the usage by 
commercial partners (e.g. dCore, SysFera, Buerhoop, etc.) is planned when successful usage patterns 
are achieved during the third year of the EMI project. 
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