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Background

Time-critical applications are required to respond imediately
to a range of events that may occur at runtime. Often the
quality of service (QoS) given directly impacts business value
(e.g. for multimedia platforms) or public safety (e.g. for disaster
response). Many such applications are distributed and highly
demanding. Cloud environments provide on-demand virtu-
alised infrastructure that could support such applications, but
there is a lack of tools for exerting fine-grained control over
software-defined infrastructure and applications at runtime.

The software workbench for interactive, time-critical and
highly self-adaptive cloud applications (SWITCH) is a Hori-
zon 2020 project that will provide tools for managing the com-
plete lifecycle of time-critical applications within the Cloud [1],
explicitly linking user-level QoS with programmable infras-
tructure and autonomous runtime monitoring and control.

Architecture

The SWITCH workbench will provide tools for developing,
deploying and controlling the execution of time-critical ap-
plications, supporting every stage of the application lifecycle.
It will realise an application-infrastructure co-programming
and control model that relates application logic, QoS con-
straints, and developments in programmable infrastructure.
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The workbench has three subsystems:

• The SWITCH Interactive Development Environment
(SIDE), to specify applications for deployment on Cloud.

• The Dynamic Real-time Infrastructure Planner (DRIP), to
plan and provision applications on virtual infrastructure.

• The Autonomous System Adaptation Platform (ASAP), to
monitor and intercede in the execution of applications.

The modularity of SWITCH allows components to be replaced
as new Cloud standards and technologies come into existence.

Lifecycle

The SWITCH application lifecycle is split into a number of in-
terlinked phases:
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1. Application composition and verification.

2. Resource selection and infrastructure planning.

3. SLA negotiation.

4. Infrastructure provisioning.

5. Application deployment.

6. Application execution and runtime management.

7. Runtime monitoring and diagnosis.

8. Runtime adaptation.

9. Runtime visualisation and feedback.

Pilot cases

SWITCH has three pilot cases, each with different time-critical
requirements and business case for moving into the Cloud:

• A collaborative business communication platform that
provides browser-based real-time communication and col-
laboration that scales to demand while minimising costs.

• An elastic disaster early warning system that continuously
monitors a sensor network, identifies events in progress, and
upscales facilities in anticipation of user demands.

• A cloud studio for directing and broadcasting live events
that manages the streaming of video feeds and the produc-
tion of the broadcast stream virtually rather than on-site.

These cases all potentially potentially demonstrate the advan-
tages of permitting developers access to software-defined in-
frastructure and networking in Clouds.

Information linking

Most of the information objects used by SWITCH can be re-
alised using existing standards such as WS-BPEL, TOSCA,
INDL and OCCI. However the innovations of SWITCH should
be technology agnostic where possible. In order to provide a
solution that is not intrinsically tied to specific standards, an
abstract reference model for SWITCH is provided that can be
linked with the conceptual vocabulary of those standards.
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The SWITCH information model is based on a division of
concerns over multiple viewpoints inspired by RM-ODP [2],
a framework for modelling distributed systems. This al-
lows us to manage the complexity of establishing formal links
with different overlapping standards. A unified set of on-
tologies to handle both the specification of applications in
SWITCH and that of SWITCH itself is being developed at
http://switch-project.eu/ontology/.
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x Upgrading industrial technologies of time critical applications, such as early warning, live 

broadcast and business real-time communication, to use Cloud infrastructure.  

x Improving deployment efficiency of time critical applications, bringing significant impact on 

the providers of time critical applications in relation to delivering and deploying services to 

their customers. 

x Reducing operational cost of time critical services. 

x Promoting business competitiveness of Clouds by providing time critical SLA negotiation 

mechanisms, and time critical software services (SWITCH SaaS) for optimal Cloud service 

utilisation. 

 

An example scenario of the SWITCH environment. The image shows its impact on each step 
of the cycle of developing, testing, deploying and operating time critical applications in Cloud 

Partners 

The consortium behind SWITCH counts 6 partners from 6 countries: University of Amsterdam, The 

Netherlands; Wellness Telecom SL, Spain; Cardiff University, United Kingdom; Univerza V Ljubljani, 
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Time Critical Applications 

Time Critical Applications: 
1) Have huge business potential or social impacts,  
2) Have very critical time requirements, and  
3) Are very difficult to implement and operate. 
such as real time business collaboration, disaster early warning,   live event broadcasting control:  

The SWITCH approach for time critical cloud applications 

DRIP: Dynamic Real-Time 
Infrastructure Planner 
provides components for 
4. Selecting resources from 

Cloud providers based on the 
data flow and quality 
constraints  

5. Defining customised 
virtualized runtime 
environments,  

6. Service Level Agreements 
(SLAs) with the resource 
provider(s),  

7. Provisioning the virtual 
environment 

8. Deploying necessary services 
for the application,  

9. Scheduling and executing the 
application.  

SWITCH Integrated 
Development Environment 
(SIDE) provides programming 
interface for  
1. Programming both the 

application logic and virtual 
runtime environment 

2.  Viewing the runtime status and 
controlling the system behaviour 

3. Formally reasoning the critical 
constraints of QoS/QoE  

 

Autonomous System Adaption 
Platform (ASAP) provides 
components for 
10. Monitoring, querying and 

visualizing: the application 
performance  

11. Diagnosing the runtime status of 
the application,  

12. Autonomously maintaining the 
system performance 

 

Architecture, use case and business impacts 

1. Collaborative real-time business communication platform (WT) 
2. The elastic disaster early warning system (BEIA)  
3. Cloud studio for directing and broadcasting live events (MOG)  

The need for technology for Time Critical Cloud Applications is growing rapidly, which can be clearly seen 
from related to the pilot use cases.  

The SWITCH project will make impact on 
• Improving development productivity of time critical Cloud applications 
• Upgrading industrial technologies of time critical applications to use Cloud infrastructure  
• Improving deployment efficiency of time critical applications 
• Reducing operational cost of time critical services  
• Promoting business competitiveness of Clouds  

Business providers are dreaming of toolkits for 
1) Efficiently implementing customer 

requirements,  

2) Flexibly deploying software products on 
Clouds,  

3) autonomously maintaining the runtime 
system quality.  
 


