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Introduction and Research Problem 

Introduction: 
Cloud Computing (CC) can provide on-demand scalable computing and 
storage solutions for empowering mobile applications. Mobile Cloud 
Computing (MCC) is becoming a popular approaches for developing 
mobile applications.  

Research Problems: 
•  Mobile Cloud Computing presents significant challenges in 

modelling, analysing, developing and deploying services on federated/
hybrid cloud infrastructures.  

•  New methods, processes, and tools are required for effective and 
efficient engineering of MCC services that fulfil both functional and 
non-functional requirements.  

 

•  Exploit Cloud Modelling language (CloudML) and a generic 
modelling tool for rapid modelling and deployment of cloud-enabled 
mobile services. 

•  The approach divides functional requirements into components using 
component-oriented architecture. Each component can be deployed to 
multi-cloud servers according to the non-functional requirements of 
mobile service. Three models are developed and analysed (Fig.2): 

•  CCIM (Cloud-enabled Computation Independent Model) represents a 
mobile cloud application consisting of a set services based functional 
and non-functional requirements.  

•  CPIM (Cloud Provider Independent Model) shows deployment and 
data models of an application in a cloud provider independent way. 
The model takes into account general cloud computing concepts, their 
communication protocols, use of middleware services, and use of non-
relational databases.  

•  CPSM (Cloud Provider Specific Model refines a CPIM into a cloud 
provider specific model as a CPSM. This model is used for 
deployment and operation. 

 
 

•  A model driven approach and tool support for building and analysing 
a layers of models at different level of abstractions for engineering 
mobile cloud computing services.  

•  Demonstrating the use of an open source tool Modelio for using Cloud 
ML for modelling architecture for mobile cloud computing services. 

•  Semi-automated support for increasing productivity and decreasing 
time for modelling, building, and deploying mobile cloud services on 
federated/hybrid cloud platforms.  

•  An approach to dynamic analysis and movement of components 
across different cloud servers without interrupting other components.  

•  Identifying the limitations of CloudML for modelling security and 
privacy that are highly important requirements for mobile services. 

 
 

 Key Contributions 

Fig. 3: A CCIM for an Emergency System 

Fig. 4: A CPIM for an Emergency Support System 

Fig. 5: A CPSM for an Emergency Support System 

Architecture of Solution 

Fig. 2: Three layers of Models using CloudML 

Model Driven Solution 

Fig. 1: An Emergency Support System 

Future work 
•  Extending and evaluating the developed solutions for modelling and 

deploying highly secure and privacy preserving mobile cloud services.  
•  Automating the performance evaluation of cloud servers and selecting 

the required server based on performance requirements and deploying 
and operating a mobile service. 
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