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Executive Summary 
 

In Deliverable D7.9 we report on the activities accomplished to ensure that the developed OSI 

environment will be adequately supported after the end of the DEEPEN Project. To this aim, a 

support website has been put on line, which includes all the Open Source code and documentation 

for the APIs developed in the project. A selection of examples and a User Guide have been prepared, 

to guide future users to the developing of new application tools inside the OSI. Finally, a maintenance 

and support plan is outlined. 

 

 

 

 

Table of contents 
 

 
1 Introduction ............................................................................................................................................ 2 
2 Online support area ............................................................................................................................... 2 

2.1 Documentation of OSI ....................................................................................................................... 2 
2.2 Examples ........................................................................................................................................... 3 
2.3 HDF-based Database ........................................................................................................................ 4 

3 Support plan .......................................................................................................................................... 5 



2 
 

3.1 Consulting and development of customized Applications ................................................................. 5 
3.2 Installation, configuration and maintenance of tailored environment at customer’s .......................... 5 
3.3 On demand service to access to a ready to run UNICORE environment with OSI support.............. 6 
3.4 Manage the certified store of OSI compliant applications ................................................................. 6 

 

1 Introduction 
 

This last Deliverable of WP7 describe the activities which have been performed in order to guarantee 

an appropriate support of the multiscale OSI (Open Source Interface) after the end of the DEEPEN 

project. In the following, in Sec.2 it will be described how a support area will be provided online and 

into which content will be uploaded in order to ensure a comprehensive documentation of the OSI. 

Moreover, additional tools to help further use and development of the environment in the future will 

be outlined, such as a User Guide to the implementation of a new Application tool in the OSI. Detailed 

f example workflows will also be provided (see Sec. 2.2) as well as a tool to access the DEEPEN 

OSI Database.  Finally, in Sec. 3 an outline of the future support plan is given, including several 

options for the maintenance and further development of the OSI environment. 

 

 
 
 

2 Online support area 

2.1 Documentation of OSI 

 
An area dedicated to the software developed in DEEPEN has been established by TIBER on the 
www.tibercad.org website. All final documentation and OS APIs source code will be made available 
on this site beyond the end of the project. Among the main requirements for this Project is that the 
developed multiscale environment must be released as an Open Source code. The final version of 
the multiscale OSI has therefore been released under the GNU Lesser General Public License (GNU 
LGPL). This guarantees that the core of the multiscale environment as well as all its Application 
Programming Interfaces (APIs) can be distributed and even modified freely.  The goal of DEEPEN 
is in fact to facilitate further development of the OSI by providing future users all the tools to extend 
and improve the environment. To succeed in this objective, it is necessary that the implementation 
of a new simulation tool in the DEEPEN OSI is made as straightforward as possible. This is obtained 
thanks to the DEEPEN APIs, which have been designed to hide the complexity of the HDF world 
and to enable any developer to write an HDF compliant code in an easy and fast way. Thus, the 
developer is guided in the implementation of the Gridbean of the new tool as well as the translator 
widget to convert the new tool’s proprietary format to the CDF used in the OSI. The technical 
documentation of the APIs has been provided in the standard Javadoc format, which is a widely 
used Java tool for generating API documentation in HTML format from doc comments in source 
code. 
 
Moreover, to further support development of the OSI environment by future users, a supplementary 
User Guide is made available on the dedicated website. In this Guide, it is explained step by step 
how to develop an efficient and robust code implementing a Gridbean API for UNICORE with CDF 
API support.  
  

 
 

http://www.tibercad.org/


3 
 

2.2 Examples  

 

The simulation workflows implemented in UNICORE to demonstrate the multiscale environment 

capabilities will be freely available on the website. The workflows describe the linking between a DFT 

tool and a quantum transport code. A full description of the workflows will be provided, together with 

all the Gridbean APIs necessary to execute them in UNICORE. 

Two video tutorials have been prepared in order to document these examples. The videos show the 

interactive creation and execution of the workflows inside the graphical interface window of the 

Eclipse-based UNICORE Rich Client (URC).  

The first workflow implements the case of a linking between the DFT tool Quantum ESPRESSO 

(QE) and the quantum transport code OMEN (see D4.2). Based on a Hamiltonian matrix provided 

by QE, the OMEN tool solves the NEGF equations to provide electronic and transmission 

information. The tutorial at first shows how the workflow is composed through the UNICORE 

graphical editor (as shown in the screenshot of Fig.1), using the icons created previously for each 

Application (simulation tool) to be executed in the Workflow. An Application activity is thus created 

for each application. Each of these represents the GridBean widget of a simulation tool or a CDF 

Translator. Application activities are linked through connectors that implement the desired workflow 

structure. The user can provide the needed parameters to the GridBean objects at any moment, 

through their implemented Graphical User Interfaces. Once the preparation of the Workflow in the 

UNICORE editor window is completed, the Workflow can be executed. The tutorial shows how to 

choose a workflow service for the submission and finally submit the Workflow which is then executed 

in the target computational resource. 

In a similar way, the second example workflow implements a linking between the DFT software tool 

OpenMX and the DFT tight-binding based tool for quantum transport TiMeS. 

It is important to note that, thanks to the technical documentation and to the User Guide for 

developing UNICORE APIs (see D4.3), it will be possible for a new user to extend and generalize 

the provided examples with little effort.  

In fact, based on the developed OSI core and using the same methodology shown in the examples, 

it will be possible to link alternative DFT codes to several other NEGF codes. What is needed is 

essentially to implement the CDF translator API and the tool specific Gridbean, unless the new tool 

to be linked is not already supported in the environment. This shows clearly the OSI system flexibility 

and its potential to increase interoperability between simulation tools. 
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Figure 1- Screenshot of a Workflow in UNICORE Client 
 
 
 

2.3 HDF-based Database  

 
 

As reported in Deliverable D4.3, a Database (DB) has been implemented in the project, which 

contains several sets of material parameters for both unstrained and strained III-V binaries and 

ternary alloys (see D2.5).  The Database contains material parameters calculated by ab-initio tools, 

such as band structure, structural, mechanical and piezoelectric parameters. Moreover, tight-binding 

(TB) and valence force field (VFF) parameters are also stored in the DB, providing a valuable help 

for future users interested in this kind of simulation. The DEEPEN database has been developed 

based on the powerful and widely used HDF format. This data format, thanks to its flexibility and 

hierarchical organization, has been proposed as a possible solution to help interoperability between 

different modelling tools.  

All the sets of parameters now stored in the HDF based database can be retrieved using an 

appropriate Java API developed within DEEPEN. This API is available together with the rest of the 

OS code in the repository available on the www.tibercad.org website. Moreover, a tool has been 

implemented on the website to perform DB queries and retrieve the desired set of parameter data 

for a given material or alloy. 

 
 
 
 
 

http://www.tibercad.org/
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3 Support plan 
 

A support plan is outlined in the following, including several options for the maintenance and 

development of the OSI platform. 

The consortium will host the developed OSI code and will grant free access to it as well as to its 

documentation. Therefore, the consortium will maintain the code and will provide patches and 

possible updates coming from the users, even outside the consortium, who will contribute to the OSI. 

We are confident that a community will grow around the OSI platform and that other developers will 

be able to contribute to expand it. The user community will be also of fundamental importance to 

support new users through a dedicated forum. It has been decided that, for the moment, the 

consortium Database (DB) will be managed by TIBER. Access to the DB parameters (see D2.5) will 

be granted free of charge for the moment.  In the future, when the DB will increase its size, the 

access could be allowed upon payment of a fee.  Another possible option is to share our DB through 

a well known service like B2SHARE provided by EUDAT (eudat.eu) that has been working with 

various European research communities. This service is free of charge for European scientists and 

researchers.  

We are also open to further options, such as a future uptake by an EMMC action for example, to 

maintain and further develop both the OSI environment and the Database. 

The DEEPEN partners are keen to enable further development of the OSI environment and the 

Database. Such further development however will require the investment of resources. In the 

following we briefly describe several activities and services which could be performed by the 

consortium after the end of the project, in order to facilitate the development and exploitation of the 

OSI. 

 

3.1 Consulting and development of customized Applications 

 

Even if the OSI environment is free of charge and everyone can develop using it, due to the required 

skills and development time, a company/research centre can consider to outsource the development 

of its Application. In this scenario, the consortium will be the better candidate for undertaking the 

development, because of its deep knowledge of the OSI and its expertise on the development of it. 

 

3.2 Installation, configuration and maintenance of tailored environment at 
customers 

 

Companies could be interested in UNICORE with OSI support, but they require that the environment 

is integrated within their IT infrastructure. They want to use it and don’t want to (or can’t) spend days 

for installation and configuration. In addition, they want that some of their internal code can be run 

with OSI support. In this scenario, the consortium can be an obvious candidate due to its skills on 

OSI, but also on scientific code development and system integration. 
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3.3 On demand service to access to a ready to run UNICORE environment with 
OSI support 

 

The scenario described in 3.2 can be applied to big or medium companies. For small companies or 

research centres, an on-demand solution can be more suitable. In this way, there is not any cost for 

them for hardware and its maintenance. In addition, they pay only for the time they use the remote 

system. In this scenario, the consortium could offer an on demand solution ready to use. Other 

companies already offer this type of service with UNICORE support, but no one does so also with 

OSI support. So, OSI could be a plus as the community and adoption of OSI grow. 

 

3.4 Manage the certified store of OSI compliant applications 

 

Due to the final considerations in 3.3 and the licence adopted, OSI compliant commercial 

applications can be developed and sold. In addition, UNICORE Rich Client already can download 

applications from the UNICORE server it is connected to. So, a certified store for applications can 

be a way to get money from free services and the final user will have the guarantee that the 

applications are OSI compliant. Of course the store will also have Applications developed by other 

developers; in that case the store will add a small fee to the price or will require a subscription fee to 

support the developers. The consortium will also test the Applications before approving them for 

sale. 
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