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Executive Summary 

 

In this document we compile the integration and development experiences around the 

ViSH portal from the scientific infrastructure provider’s point of view and describe some of 

the scientific resources and excursions that have been created within it. 

All the resources scheduled in the DoW have been integrated using the friendly, intuitive 

and clear process of the portal itself. At this moment, some resources are being adapted in 

order to improve the usability and user experience. While for some resources and 

infrastructures the integration process is very easy, we also encountered problems at 

implementation level for some highly complex infrastructures. A close cooperation within 

the project team has been working on solving any such issues and come up with 

alternative solutions for an optimum and easy integration of scientific infrastructures in 

the ViSH portal.   
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1. Introduction  

This document compiles the integration activities deployed by the scientific infrastucture 

providers in close cooperation wit the ViSH development team. It also presents new tools 

implemented in the ViSH portal in order to allow virtual access to the scientific 

infrastructures that the partners in the consortium are providing. In addition, some 

external resources, meaning that they do not come from the core partners of this project, 

have also been uploaded to the ViSH and some of them will be shortly presented here as 

well.   

We encourage the reader to check deliverable 3.1. “Report on Design and Development of 

e-infrastructures in education” for further information about initial technical analysis and 

design decisions. 

2. E-Infrastructure integrated resources 

2.1. Live webcam from Doñana 

Doñana Biological Station (EBD) is a research institute of the Higher Council for Scientific 

Research (CSIC) located in Seville. It aims to preserve and promote quality research in the 

Doñana Biological Reserve (RBD), declared a World Heritage Site in 1994 and considered 

one of the most important natural areas in the world. 

In this same year, the RBD was included among the great European Union Scientific Spaces. 

The resources from Doñana Biological Station integrated in the ViSH include field 

notebooks.  Since the creation of the EBD, and even before, many field observers, initially 

volunteers and professionals have created them including the observations made in the 

park and its area of influence. These diaries and field notes are a set sequenced and more 

or less systematic observations and comments made by qualified technicians during their 

tours of Doñana. They contain notes on a large number of animal species, usually 

vertebrates (especially birds), but also on vegetation, water conditions in the marshes or 

lagoons. 
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Figure 1: Capture of one of the real-time videocameras used in the excursions  

 

We have already integrated some elements that compose the singular Scientific and 

Technological Infrastructure (ICTS). This unique network include modern communications 

infrastructure and scientific equipment from the Reserve that automate and standardize 

the monitoring of natural processes and allowing researches that could not be done in 

other situations. The ICTS provide access and hosts these facilities to the Spanish scientific 

community and the rest of EU countries to develop research activities. Some of the contents 

are only accessible with authentication, so data bases, servers and certificates should be 

shared in order to allow users of the virtual excursions to access the whole resources. We 

are dealing with the authentication of external servers and users to the existing materials 

in order to complete the integration of the vast amount of resources.  

At this moment, it is required to do scrolling as it should be required to redesign the web 

tools from Doñana in order to fit properly in the frame from VISH, with lower size. 
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Figure 2: Capture of one virtual map with 360º pictures 

2.2. Remote Pendulum, Pulley and Spring from BIFI 

At BIFI we are developing a remote physics teaching and experimentation system. It uses 

remote reality to make students able to understand some concepts that they analyze during 

lessons in a more attractive and precise way. 

The system is a combination of virtual and augmented reality: we have at our disposal a 

real environment, which is used to place on top virtual elements, but the more innovating 

characteristic is the availability for the user to interact with both of them remotely, with no 

need of being physically close to the system. At this moment we have three different 

elements which can be simulated remotely: a pulley, a pendulum and a spring. 

The system consists of two parts. The mechanical device that we can seen in the scene that 

allows the user to make the experiments in the real world, and the web elements, that 

permits access to this platform and see ideal element. The physical part is controlled by the 



GLOBAL excursion    D3.2. Report on integration and implementation 

GLOBAL excursion – 283686   Page 10 of 27 

students through the server thanks to several electronic boards and engines that are 

connected to it. Thanks to a HD webcam, and using a technique called colorimetry, the 

system detects every time the position of the different elements that are colored and this 

makes it possible to calculate several parameters such as speed, acceleration, energies, etc. 

of each one of them. Students perform, therefore, their own science by scientific 

experiments adapted to their knowledge. 

Each experiment is divided in four different lessons with different difficulty level, in which 

students are asked to make some calculations and to introduce the results in the interface. 

When the experiments are carried out, students can see the images that the webcam is 

capturing, and on top of them some virtual elements that behave as the parameters that 

the student has calculated are drawn. This way, they can compare if they are correct 

immediately, and also they can study how each of them affects to the real system. 

At this moment we are using an iFrame for the integration in the ViSH portal.  

 

Figure 3: Capture of the pendulum experiment controlled from the VISH 

The system is working but there are still some open issues. As there are just a couple of 

physical devices to be controlled remoteley, the calendar used for reservation must be 

shared and this is under developments. So it may occur that if the user of VISH has no 

reserved the machine and somebody is using the experiment via other website 

(rrlab.bifi.es), users won't be able to run the experiment at the same time. Again, it should 

be required to redesign the flash tool in order to fit properly in the frame from VISH, with 

lower size. 
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2.3. Microscope camera streaming from BIFI 

The Biochemistry and molecular and cellular biology research group aims to understand 

and to control biological systems depending on proteins that have interest for chemical, 

biotechnological, pharmacological and biomedical applications. Knowledge of protein 

behavior at molecular and cellular levels allows interpretation of the macroscopic 

mechanisms of the cellular functions in which they are involved, but many of the 

parameters controlling these processes still remain unknown.  

One of our research lines involves stem cells and apoptosis, a kind of cellular death. In the 

laboratory, the goal is the identification of bioactive molecules that induce specific stem cell 

apoptosis or directed differentiation by functional screening of chemical libraries. We are 

using chemical libraries and functional screenings to identify molecules that induce specific 

death in stem cells versus differentiated cells. We are also interested in compounds that 

induce cardiomyogenesis or neurogenesis. We use genetically modified mouse stem cells, 

expressing EGFP under the control of tissue-specific promoters. We also use human 

embryonic and induced pluripotent stem cells to confirm the results obtained with mouse 

cells. Compounds that induce specific stem cell death could be used to eliminate 

undifferentiated cells to prevent teratoma formation during stem cell therapy. Compounds 

that specifically kill differentiated cells could be used to isolate stem cells from tissues. 

The fluorescence microscopy used is a Leica DMI 6000B. The systems comprises a 

completely automated fluorescence inverted microscope, an Optigrid system for 

semiconfocality and a temperature and CO2 concentration control unit for live cell 

microscopy. It also includes the Dual View System from Photometrix, which can be used for 

techniques such as FRET. The microscope takes pictures of the cells as configured, typically 

taking one picture every 30 minutes of one region of the cell culture. Zoom can also be 

modified. Pictures are taking using different flashes depending of the normal light channel 

of the blue or green fluorescence channels. Experiments take place at any time, mostly 

during the night hours (around 12 hours long).  

In the virtual excursion on the ViSH, we allow to understand the actual work of the 

microscope in two ways: 

• Analysis of cell images taken by the microscope. Thanks to the developments 

carried out in the SOCIETIC project, we allow visitors to get involved in the 

analyses of the cells under treatment in the laboratory. This participation is based 

on image recognition and basic questions, which help determine the actual state of 

each cell. By compiling and adding answers to questions like "Is this cell round or 

elongated?" or “Is the nucleus of the cell a solid color or grain?" We will know what 

is happening in each cell culture, helping researchers to know in every moment 

how the samples of medicaments applied to each cell culture are working. 

• Live streaming of the microscope, showing the automated movements and flashes 

from the pictures during the experiments. We use VLC software for the broadcasting 

reproduced with Flowplayer in the portal. This streaming students and researchers 

can check the behavior of the real device under operation. 
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Figure 4: Capture of the cell images from the laboratory analyzed by the users 
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Figure 5: Capture of the video streaming the laboratory and the microscope 

 

No technical problems arised during the integration of the software in the portal, as the 

flash object (Flowplayer) was embedded easily. But the integration of the crowdsourcing 

tool PyBossa used for the images taken by the microscope still need to be improved in 

order to create a proper iFrame instead of the current webpage. The log in mechanism 

provided by PyBossa is under development and we'll do it in the next months. 

2.4. Ibercivis live map and monitoring system from BIFI 

Ibercivis include a BOINC-based volunteer computing platform. Users are able to join the 

BOINC project allowing the scientific groups to use those citizen resources by sending jobs 

to their machines. As part of the virtual excursion to the citizen-based e-infrastructure we 

find: 
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• Real time monitoring system, which allows visitors to check the evolution of 

participants, experiments, queues, hosts, cores, credits and many other services 

from the system back-end. 

• Real time map that shows the sending and receiving activity from servers to the 

hosts of the participants. Ibercivis servers are shown with the logo of the institution, 

and the citizens’ computers with a blue icon. The color of the flows is related to the 

research project to which they belong. Red: Fusion; light green: Docking; dark blue: 

Materials; violet: Nanoluz; dark green: Neurosim; light blue: Adsorcion; fuchsia: 

Amiloide. Not every host participant is shown, just the most recent and active hosts 

and the ones that are sending or receiving workunits at that moment. Citizens can 

modify their position on the map in the Register page. Audio also shows Ibercivis 

activity. Periodically, taking care with times and beats, we check if a certain event 

has occurred (for instance, sending a job of an application or another). If so, we 

activate the musical phrase with the instrument corresponding to that event. As a 

result, the whole song is composed the way you hear it.  

 

Figure 6: Capture of the monitoring site of the BOINC-based Ibercivis e-Infrastructure 
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Figure 7: Capture of the BOINCSTATS website integrated to monitor BOINC infrastructure 

 

2.5. Fusion virtual lab applet from BIFI 

As a collaboration work between BIFI and the CIEMAT, we have developed a real-physics 

3D virtual simulator of two devices, TJ-II in Madrid (Stellerator) and ITER in Cadarache 

(tokamak). With this, visitors can imagine the international challenge behind the fusion 

research, and understand the fusion plasma dynamics under the magnetic confinement 

result of the field created by the coils in the vacuum chamber.  

Resources integrated at the ViSH are posters, pictures, links and the Java applet-based 

simulator as shown in the following image:   
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Figure 8: Capture of the applet running the fusion device simulator 

This Java applet was developed some years ago and it causes some problems with the OS X 

systems, but Linux and Windows run it properly. 

2.6. Nanoverse from UCAM 

In 1991 Professor Sir Mark Welland started the Nanoscience Research group and in 

January 2003 established the Nanoscience Centre at the University of Cambridge. The 

Centre provides open access to over 300 researchers from a variety of University 

Departments to the nanofabrication and characterization facilities housed in a 

combination of Clean Rooms and low noise laboratories.  These departments include 

Engineering, Physics, Chemistry, Materials Science, Chemical Engineering, Biotechnology, 

Plant Sciences, Earth Sciences, Zoology and Clinical sciences.  Nanoscience/ 

nanotechnology encompass all the scientific disciplines. 

Early on in the project UCAM took the decision to amalgamate all the materials produced 

for the project, such as the remote and virtual experiments, the virtual vistits to the lab and 

clean rooms, the virtual library and museum, etc.  into one item which we call Nanoverse. 

It had been hoped to design this as a game but at the first teachers’ meeting in Vienna this 

idea proved to be unpopular by the specific target group and so it was discarded.  

The Nanoverse was planned to consist of the following elements:  

• Virtual visits to Laboratories and Cleanroom areas, an e-infrastructure that will 

introduce the user to the Laboratory and Cleanroom environment. It will give the 
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user a 360 degree view for both areas and the opportunity to learn more by clicking 

on items. 

• 2 interactive virtual experiments. Interactive virtual experiments based on current 

research carried out in the Nanocience Centre. 

• Virtual library and museum.  

Nanoverse is a flash animation which encompasses all the above and is available now via 

the link of the ViSH (http://vishub.org/search?q=nano#swf-modal-329) .  It is interactive 

and can be used in the classroom as a tool for learning.  The 3 experiments are: 

• Stretchtronics – Stretchable electronics – creating a circuit that can be stretched or 

flexed would allow us to put electronic systems into the fabric of clothes or even 

inside the human body. 

• Solar cell – creating a solar cell at the nanoscale to harness the sun’s energy and to 

produce electricity in a cheaper more efficient way than is currently available. 

• Cancer Treatment – to create a way to target cancerous cells using coated 

nanoparticles to deliver the drug.  

The next picture shows the menu of the excursion: 

 

 

Figure 9: Capture of the menu window of the nanogame 
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Figure 10: Capture of the virtual scene with the labs 

2.7. Access to microscopes within the Nanoscience Centre via URL from 

the UCAM 

The idea behind this was that teachers with their classes could watch online while a 

scientist carries out some analysis of his/her sample.  In the past UCAM have achieved this 

using a link to a URL and Skype for communication with the remote person.  No special 

software was needed for the remote access just Skype, although at worst a telephone line 

could be used as communication device as long as the pictures were available. 

It has been tried several times to incorporate this into Mashme format in order to integrate 

better with the ViSH, but unfortunately it seems that the technologies are not compatible.  

The project does not have the funds to purchase the software to enable this easily and so 

other work arounds are being considered and will be tested.  UCAM will continue to trial 

this initially with UK based teachers/schools before taking it to Europe. 

UCAM have uploaded links to the Nanoyou video “the strange new world of nanoscience 

narrated by Stephen Fry”, another virtual experiment housed on the nanoscience centre 

website and hundreds of images from the work of nanoscience and nanotechnology taken 

from the work being carried out across the University of Cambridge. 
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Figure 11: Capture of the video about Nanoscience, narrated by Stephen Fry, winner Best Short Film at the Scinema Science 

2010 

 

In addition, UCAM also provided more general information about nanotechnologies: 

Posters and a presentation for download by teachers 

Posters: 

• “The nanoscale” 

• “How is nano special” 

• “Energy and the environment” 

• “Nanotechnology and ICT” 
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Presentations: 

• Introduction to nanotechnology 

• Nanoyou – benefits and risks 

UCAM have uploaded links to the University of Cambridge’s large quantity of short videos 

called under the microscope see: 

http://www.youtube.com/course?list=EC3226886397B9BADF 

2.8. Desktop grids from SZTAKI 

SZTAKI manages two Desktop Grid projects and has thus developed great knowledge in 

volunteer computing. As the Desktop Grid technology on its own cannot be easily 

demonstrated with live online tools, the main focus is on the projects that are using 

Desktop Grids to reach their goals. 

The two projects managed by SZTAKI include applications from the fields of mathematics, 

biology, physics, linguistics and others. SZTAKI is also member of the International 

Desktop Grid Federation (IDGF) thus has access to other Desktop Grid project providers 

and materials created by those projects. 

SZTAKI is currently offering to provide real-time monitoring information about Desktop 

Grid projects and scientists who are willing to talk about the Desktop Grid technology and 

about the results of the projects on their fields. The excursion made about Desktop Grids 

includes real time performance information about the EDGeS@Home project to 

demonstrate the possibilities of such systems. 

SZTAKI has added links to several teaching materials (including texts and videos) that are 

based on Desktop Grid projects on the fields of seismology and computer graphics. The 

Desktop Grid excursion contains an animation that explains what grids are and how they 

work and a real-time performance graph of a Desktop Grid system. 
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Figure 12: Capture of the Volunteer Garage resource 

 

3. Other resources 

ViSH platform allows all users to upload resources, not only researches. So besides the 

resources uploaded by the researchers, several users have already uploaded their own 

resources for didactical purposes. In addition, they are actively using the social network 

platform.  

Just to give an example, the next picture shows the home page of Jose Viñas, a science 

teacher from Spain, who is a very active ViSH user. One of his excursions is currently the 

most popular one with over 300 views. 
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Figure 13: Capture of the personal site of one of the teachers using VISH 

 

We can see that he has integrated several resources: pictures from a DNA kit, Drugs 

external web links and pictures amongst other resources used in his excursions. 

4. Virtual excursions created with the resources 

In this section we would like to explain about virtual excursions that have been created 

with the resources and infrastructures presented in the previous section.BIFI has created 

several excursions, mainly composed by resources and some didactical texts helping the 

understanding of the excursions. SZTAKI has created two excursions in the grid technology 

topic; one of them is describing the Desktop Grid technology in general and introducing 

four projects in an easy-to-understand way. The excursion explains the grid technology in 

general, the measurement of the performance of such systems and shows a real-time 

performance diagram of one of SZTAKI’s most popular Desktop Grid projects. The other 

excursion from SZTAKI is focused on the Quake Catcher Network Desktop Grid project 
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(http://qcn.stanford.edu/). It explains what seismology is and how seismometers work. A 

video shows how the students can help with earthquake discovery by joining the project. 

Both excursions are based on materials that are especially created for those who are not 

familiar with the technical terms of each topic, so they can be easily used in the 

classrooms. UCAM is currently updating and re-launching their nano for schools website 

which will house the ideas forum, blog and Q&As.  This should be launched in March and 

will be linked to the ViSH. Currently the main excursion provided by UCAM is the 

nanoverse excursion.  

Some examples:  

Doñana http://vishub.org/excursions/163 

Ibercivis http://vishub.org/excursions/157 

Cells laboratory http://vishub.org/excursions/161 

Nuclear fusion http://vishub.org/excursions/141 

Desktop grids http://vishub.org/excursions/106 

Nanoscience http://vishub.org/excursions/144 

Pendulum http://vishub.org/excursions/107 

Lynx http://vishub.org/excursions/55 

 

In order to transmit a bit of a look and feel of the excursions currently available on the 

ViSH, the following set of images presents a couple of examples of the excursions created 

with the resources presented before. 
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Figure 14: Captures of the Ibercivis excursion 

 

 

 

Figure 15: Captures of one of the BIFI Cells Laboratory excursions  
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Figure 16: Captures of the Nanoverse excursion 

 

Finally a nice example of an excursion composed with external resources is depicted in the 

following image below. The excursion http://vishub.org/excursions/63 includes an 

interactive 3D model of the human body.  
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Figure 17: Capture of one excursion created with external resources 

5. Reflections on implementation of e-Infrastructures 

Users have uploaded the resources and created excursions in a straight forward and clear 

manner. The system works properly and it is very intuitive and explanations are very 

useful when required. Researchers have found it preferrable to provide links to their 

interactive productions such as the experiments, nanoverse, videos, etc. Linking is easier 

and faster than uploading very large files. 

As expected we find some technical issues due to the usage of external technologies, such 

as the iFrame issues when connecting the pendulum or other resources where timing is an 

issue. Implementing and integrating a calendar and its respective database where people 

could register for specific online events requires a very complex integration due to external 

users accounts and permissions. This has not been solved yet. The consortium is currently 

discussing alternative solutions.  
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Another issue relates to interoperability. The latest version of Java applet is currently not 

available for Mac OS and the Java Plug-in is being blocked by many navigators in their latest 

version due to its security risks. The Flash Player plugin is also not performing according to 

expectations. The streaming is sometines frozen or it just turns black. This is e.g. a problem 

that we encountered specifically in the iOS-based navigator. 

An addition problem encountered is the fact that MashmeTV does not work with the 

remote access microscope at UCAM. Thus other methods to integrate this infrastructure 

are currently being explored.  

There is a common problem with the VISH iFrame size. Many of the resources integrated 

required larger frames so scrolling is needed. It decreases the usability and, in some cases it 

implies the redesign of the components loosing features and functionalities. For instance: 

Pendulum flash should be modified removing parameters which are currently selected by 

users and should be passed as parameters to the flash component. Also, resources such as 

tutorial videos or pdf should be replaced from the resource itself to the VISH like new 

resources. 

Overall, it should be stated that encountering some technoligcal challenges in such an 

innovative envorinment that makes use of latest web technologies is normal and should be 

expected. The consortium is working jointly to solve these technical issues or come up 

with alternative solutions. This is however increasing the workload for the partners 

compared to the original work plan.  

6. Conclusions 

At the time of preparing this document the ViSH includes 78 excursions and 283 resources, 

covering many fields of scientific knowledge at different didactical levels.  

As these figures indicate numerous resources and dedicated excursions have been created 

since the ViSH went operational and are now accessible for the users of the portal. Current 

developments address mostly to improve the suitability regarding technological issues 

between the different components that form the system and the resources. Most of the 

issues are well know and the consortium is working in close cooperation to solve them. 

However, some issues are not purely under control of the projec team. There are technical 

issues of some of the web technologies which depend on external companies or 

development teams.  

The Flash technology is e.g. currently under investigation as it is having several security 

issues. It requires a security mechanisms based on the crossdomain.xml policy files 

instaled in both VISH and external servers. It is clear that Windows, Google or Apple have 

different policies, strategies and sinergies regarding security aspects. Traditional 

components such as Flash or Java Applets are giving several troubles to developers. HTML5 

is still young and lacks ready-to-be-used tools for developers that other more esetablished 

web technologies might have. However, from our experience having worked with it rather 

successfully so far, it seems to be a good choice for the technological scenario of the 

immediate future. 


