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Share computing resources
• Between the partners in Europe participating

– Share educational workspaces
– Common use of best practice installations in classroom 

sessions 
• We decided for the Apache CloudStack (ASC) private 

cloud management software and Linux KVM as 
hypervisor
– Base software is open source
– Uses non-expensive hardware
– Workspaces with Linux and Windows 

(licenses must be provided by partners)
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Partners with hardware and software resources 
in the mClouds system – across Europe
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in the mClouds system
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Tight vs loose coupling of systems
• CloudStack is focused on a private cloud setup 

in integrated environments 
– with tight coupling of resources in a network

• In MECA, several different authorities control 
networks, computing resources, software 
and access rights
– So a loosely coupled approach was chosen: 

A distributed cloud of independent partners
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MECA global template repository (MGTR)
• CloudStack provides a region feature very similar to the 

commercial cloud providers Amazon Web Services (AWS) or 
Microsoft Azure:
– Each partner institution stays independent
– We decided for “1 CloudStack region” = “1 institution” 
– One or more management servers in each institution

• Drawback: Missing features for a truly distributed cloud. Had 
to implemented additionally in MECA like:
– Virtual machine template sharing over long distance slow networks
– Scheduling to avoid resource conflicts of partner institutions
– Resource consumption overview
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MECA global template repository (MGTR)
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MECA region dashboard

• visual real-time overview of resources 
currently in use and available in all regions

• similar to CloudStack’s Dashboard view but as 
a summarization from all regions

• updated frequently every 5 minutes
– uses CloudStack’s API (HTTPS/TLS encrypted)
– plus single resource view of each region
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single resource view 
of each region
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single resource view 
of each region
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higher load when 
machines are running
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MECA region instance scheduler concept

• Implementation of auto-provisioning logic to 
scale the web eLearning environment depending 
on the load, especially for usage peaks and for 
the mobility of eLearning resources.
– It should be able to host the virtual PCs with learning 

and laboratory software in any MECA CloudStack
region. 

– Preferably in those regions who have the least load at 
the time and which are regionally closest to the region 
of the instructor / university.
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MECA region instance scheduler concept

• One requirement discussed among the partners in the 
virtual meetings is the priority of using the own 
hardware / region. 
– This means that if a teacher in a region wants to held a 

planned classroom session the virtual machines should 
preferably be run in his own region. 

– If there are no blocked resources in other regions they can 
be used to share resources between the partners (what 
will demonstrated later). 

• So we need a visual schedule where each teacher can 
reserve his own region (time slots)



MECA
i a n c e
www.meca-project.eu/

Knowledge Alliance 562206-EPP-1-2015-1-BG-EPPKA2-KA



MECA
www.meca-project.eu/

Knowledge Alliance 562206-EPP-1-2015-1-BG-EPPKA2-KA



MECA
M i c r o E l e c t r o n i c s  C l o u d  A l l i a n c e
www.meca-project.eu/

Knowledge Alliance 562206-EPP-1-2015-1-BG-EPPKA2-KA

MECA region instance scheduler

• allows planning of time-slots of online-lessons
• preferred region can be selected
• Mass start: number of instances can be 

selected depending on needs
• By one mouse-click: Mass start and stop of 

several reserved instances 
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Select institution
(= region) and number of

desired instances
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Start all virtual 
machine instances
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• Workspace access
– How to access VM instances over the network for 

the students through the regions?
• By Remote Desktop
• By VNC
• By TeamViewer

– Can be consumed by
• Thin clients in the university
• Private computers of students
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• Workspace access example with 18 
Windows 7 machines prepared by BME
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• Workspace access example – Remote 
Desktop and TeamViewer access to machines 
over the internet:
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Thank you!
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