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Successful Testing of the first Prototype of the Global Accelerator Network 
Multipurpose Virtual Laboratory (GANMVL)
GANMVL Collaboration

September  17, 2006
Abstract

A first prototype for the Multipurpose Virtual Laboratory of the Global Accelerator Network has bee developed and inmplemented during the first half year of 2006. This implementation was installed and tested successfully during a three day workshop at DESY. The ad-hoc access to accelerator contrals, high resolution video streams, access to instruments connected at DESY and the possibility to start an ad-hoc desktop videoconference was tested by a remote user situated in a hotel room in California. This reports summarizes the installations, testing, and the findings, and it asses further improvements and planned next steps.  

Document revisions:

23.8.06, M.Kasemann

Summarized the installation and test workshop

1.9.2006 F. Willeke turned the available material into a formal document
Table of contents
31     Introduction


2    Architecture of the  GANMVL Prototype…………………………………………………4

3     Achievements in Implementation and Installations……………………………………….5

4     Achievements in Testing and Operations…………………………………………………6

5     Necessary Improvements and Fixes ………………………………………………………7

6     Next steps………………………………………………………………………………….8
7     Error! Bookmark not defined.Acknowledgement


8     Error! Bookmark not defined.References



Introduction
The most likely scenario of a linear collider is that it will be built by a collaboration of existing laboratories, which will remain involved during the operation of the accelerator. Advanced means of communication will be necessary to support efficient collaboration. GANMVL[1] is a project which will design and build a novel collaboration tool and test it on existing accelerator collaborations. GANMVL is the acronym for "Global Accelerator Network Multipurpose Virtual Laboratory". The tool is a mobile communication centre which provides immersive video and audio capture and reproduction of an accelerator control room, a laboratory workplace environment or an accelerator hardware installation. It is able to connect to standard measurement equipment (scopes, network analyzers etc.) and to elements of accelerator controls and make these connections available to a remote client. The remote user should be enabled to participate in accelerator studies, assembly of accelerator components, trouble shooting of hardware or analysis of on-line data as if he or she would be present on site. The GANMVL project will provide valuable experience of a new way in designing, building and operating large accelerator complexes, and will address the important psychological and sociological issues of the Global Accelerator Network. 
MVL  integrates video capture, audio capture, and connectivity of virtual instruments, access to control system in one portable and mobile system which is located at various locations on the accelerator site, which can provide the all the corresponding information and connections necessary for a remote expert to participate in a large variety of activities on the accelerator site.
The most important feature of MVL is that it is operated in a ‘turn-key’ fashion, so that no experts are necessary to start up and to configure the system and the system can be used in an ad-hoc manner for example in an emergency situation.
2. Architecture of the  GANMVL Prototype
The overall architecture (Figure 1 System architecture of one GANVML setup) of the GANMVL is described in detail in the GANMVL design MEMO (1). It consists of three main building blocks: a ‘remote client’ as a station for an expert at a remote site, a Laboratory Server as the fixed station that manages the Web pages and authentications, and a ‘Local Server’ as a station close to the accelerator or facility to control. The remote client can be any PC or Laptop with an internet connection. A common Web browser like Mozilla Firefox or the Internet Explorer is used to contact the Web server of the Laboratory Server. 
This Laboratory Server provides the main Web page of the project and allows the user to login. The connection is established via a Secure Network link (https) by means of an automatic download of a JAVA applet from the Laboratory Server to the ‘remote client’. This applet functions as a gateway between the client and all used services on the host site. All different port connections are tunnelled through this gateway in a secure link. On the Laboratory Server side a gateway proxy unfolds the different port links and switches in a transparent way the connections to all services. In addition the Laboratory Server handles the authentication procedures to allow a ‘single sign-on’ for all applications. Furthermore this server provides the access to the control system of the facility by a VNC server. VNC serves as a host that shares a display for the connected clients. This schema allows using the control system applications of the facility site without opening the firewall for network connections to the control system. Also the programs must not be transferred to client stations. Instead a Java applet as a ‘thin client’ in a Web browser shows the control system applications. It is not required to run the VNC server on the same Laboratory Server. Any computer in the facility could be used even with additional firewalls in between.
The third building block in the architecture is the ‘Local Server’. This station is used to connect instruments, e.g. scopes or spectrum analyzers, or high resolution cameras to the facility in order to allow a remote expert to do measurements or to support maintenance and construction work. A video conference installation on the ‘local server’ provides the communication between the local and remote sites. Links to the remote sites are all tunnelled by the proxy gateway in the Laboratory Server. Authentication is also checked by the Laboratory Server to allow the users to login once for the work with all services.
This architecture implements the complex parts in the Laboratory Server as a fixed installation. A Web server with a Java container and a data base to configure the various Web pages is included. By the help of these tools one is able to develop complex Web services. In addition the Laboratory Server has an identity provider for the user authentication. The user data base is stored in a LDAP server. Not shown in the Figure  is a possible connection to further Laboratory Servers in other facilities, this is indicated in Error! Reference source not found.. An optional video recorder can be implemented on the Laboratory Server as well. 
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Figure 1 System architecture of one GANVML setup
3 Goals of the Implementation and Testing
1) Install the necessary software on the labserver, a semi-mobile and a mobile server to create a fully functional GANMVL prototype. It should have the following functionality: 

1a) provision of required remote client software ready for download and installation 

1b) remote operation of at least two virtual instruments 

1c) remote audio and video connection to the localserver 

1d) high-resolution video streaming to a remote station of a technical setup close to the local server 

1e) control HERA in MCR: VI, VNC, AUDIO and Video

2) Perform and document a GANVML field test performing the functionalities listed under 1)
4 Achievements in Implementation and Installations

All the labserver software for operation was installed on two computers, “mvpmeet1.desy.de” and on “flchcalsc.desy.de”. Several user accounts were created within the gridspere framework. 
However, not all the accounts were fully functional and password change was not possible.
In the downlard area, the high resolution camera software and the IVI software could be made available and the download from remote is functioning.

In order to ease the installation of new labservers and local clients, installation software 

Needs to be provide. 

The software for the local client was installed on the local station “mstxpganmvl.desy.de” and on the mobile TABLET PC. The stationary client was fully tested, the mobile client was only partially tested due to lack of time. 
Several remote clients could connect to the labserver, download the needed software and connected to the local client.  
A necessary improvement is a  self-extracting and self-installing version and the possibility to start the client with command line parameters.
5 Achievements in Testing and operation

Operations with semi-mobile station:

· IVI instruments was made available and the instruments (scope)  were controlled from remote clients.
· The high resolution (HR)video stream was made available and was received from several remote  clients.
· There was a problem encountered: If one of the clients  disconnects, all  the others connected clients get disconnected as well.
· VRVS was started and run separately, not via the Gridsphere framework. However, there is no problem to initiate and operate VRVS via gridsphere.
· VNC sessions were received and controlled from remote clients, even in parallel
· Operations with BKR control-PC were possible. 
Operations with mobile station (tablet PC)

The HR stream was made available and was received from remote clients.
VNC sessions were received and controlled from remote clients, even in parallel.
The IVI instrument control and access to the control system was not tested with the mobile station.
Labserver

A cold-start has been successfully teted. The installation was successfully tested with an alternative, Second linux flavour (SUSE). With this UNIX insatallation, however no testes of local clients have been performed. 
6 Necessary Improvements and fixes
· The VNC connection is too slow: One need to understand and fix this. 
· Difficult to access VI from any browser: needs to be understand and fixed

· Difficulties to accesss webportal with any browser: needs to be understood and fixed

· Gridspere user administration: Difficulties to add users without loosing the set-up for existing users

· High resolution camera serve on the local client crashed for unknown reasons: must be understood and fixed

· The mechanical setup was not integrated. Connecting cables and support structures of components during transport and usage must be well organized. 

7 Next Steps  
7.1 Gridsphere
the following features should be provided to improve the prototype:

· User profile environment should be carried over to portlet technology.  

· A check admin wizard needs to be provided (add and remove functions)

· administration needs to be made more robust
· Separate configuration instances for each lab with “it’s” labserver

· We want to have “single-sign-on” at all labs

· services to synchronize the databases  for different labserver installations
· Solve problem with “hybernate” and use of “cache”

· Become more independent from “Gridsphere” for portlet container (if Gridspere goes away…)

· Create action logs for admin’s

· Installation made more simple (tar-ball), documentation required

· work on help system, “first-steps”, admin manual, etc

· Improve HR plugin

· Wizard to add/remove IVI instruments

· Define which parameters are relevant

· VNC wizard: no additional password should be required

· UNIX localstations: HR software is being ported, work on VNC server

· Developers guide describing the “netlet” plugin

· Use Single db (now mysql and postgres)

· For the future:

· Do we need a monitoring functionality? May become a portlet for local station

· Need this for VNC sessions to monitor who has control

· “operators” need to be able to stop vnc control

· Need VNC” connections in “view-only” mode

· Define role concept with admin/user/remote-expert rights

· Provide list of administrators
7.2 Next things to do IVI

· Understand configuration, make available to gridsphere wizzard

· Improve software compatibility for different models

· Increase list of functions where possible

· Provide IVI applications for different instruments

· function generators, dvm’s, 

· installation guide for new IVI instruments

· Provide help to new implementers 

· Use instruments which provide www interface
7.3 Next things to do HR Streaming

· Provide linux host and client application

· Problem closing applications (needed “kill”)

· One client disconnecting disconnects other clients

· Wrong colours captured needs to be understood.
· Command lines for “host” to configure

· To discuss:

· Are Two streams with two cameras possible? 

· Switch dynamically from one to the other at the local station or from the remote client.
7.4 Next things to do Videoconferencing

· Study and implement “EVO” (VRVS successor)

· SCYPE is already supported

· Required at local station:

· Echo suppression mike+skeaker

· Required at remote station:

· Headphones required
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