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Cloud Application Management 
Challenges 

ÅIncreasing complexity of Cloud applications 

ÅSpecially when considering their dynamic nature 

ÅDescription of applications is a complex endeavor 

ÅGrowing number of IaaS-providers 

ÅNeed to find the best possible vendor to host  an 
application 

ÅMight be required to describe an application for 
deployment over different infrastructures 
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Cloud Application Management 
Challenges 

ÅFrameworks have been developed to ease the 
description & deployment of applications over 
Cloud infrastructures 

ÅMost frameworks are vendor-specific 

ÅLocking their users to the specific vendors 
 

ÅDescribing an application for deployment over 
alternative Clouds is challenging 
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Existing Cloud Application 
Management Frameworks 

Portability Cloud Platform 
Independent 

Unified 
Environment 

Open 
Specifications 

Open 
Source 

Elasticity 
Specification  

Amazon Cloud 
Formation V V 

±a²ŀǊŜΩǎ 
vFabric V 

hǊŀŎƭŜΩǎ 
OVAB V V 

{ŜǊǾƛŎŜ aŜǎƘΩǎ 
Agility Platform V V V V 

Juju 
 V V V V 

Winery 
 V V V V 

Cloudify 
 V V V V 
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PROPRIETARY 
FRAMEWOKS 



Proprietary Cloud Application 
Management Frameworks 

Portability Cloud Platform 
Independent 

Unified 
Environment 

Open 
Specifications 

Open 
Source 

Elasticity 
Specification  

Amazon Cloud 
Formation V V 

±a²ŀǊŜΩǎ 
vFabric V 

hǊŀŎƭŜΩǎ 
OVAB V V 
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CloudFormation  
Benefits 
Å Well integrated with underlying platform 

Å Easier application orchestration 

Å Ease of use 
Å Good documentation & User support 

Limitations 
Å Commercial 
Å Lock users to specific vendors/technologies 
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GENERIC 
FRAMEWOKS 



Generic Cloud Application 
Management Frameworks 

Portability Cloud Platform 
Independent 

Unified 
Environment 

Open 
Specifications 

Open 
Source 

Elasticity 
Specification  

{ŜǊǾƛŎŜ aŜǎƘΩǎ 
Agility Platform V V V V 

Juju 
 V V V V 

Winery 
 V V V V 

Cloudify 
 V V V V 
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Benefits  
Å Applications are portable across different Cloud infrastructures 
Limitations 
Å Support limited number of Cloud platforms 
ÅFinancial overhead when migrating across providers 

Å Limited or no elasticity support i.e. only add/remove VM 
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c-Eclipse 
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c-Eclipse 

VOpen-source (on top of Eclipse platform) 

VPlatform independent 

VRuns on any OS supported by Eclipse 

V Intuitive graphical drag-and-drop UI 

V Low entry barrier for new end-users 

VAdopts open Cloud specifications 

VApplication portability 

V!ŘƻǇǘǎ ƻǇŜƴ ƭŀƴƎǳŀƎŜ ŦƻǊ ŘŜǎŎǊƛōƛƴƎ /ƭƻǳŘ ŀǇǇƭƛŎŀǘƛƻƴǎΩ 

elasticity requirements 
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Background 
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TOSCA 

ÅTOSCA provides a language to describe 

ÅApplication components & their relationships (topology) 

ÅApplication management procedures (orchestration) 
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Orchestration can 
be inferred from 
¢ȅǇŜǎΩ ǎŜƳŀƴǘƛŎǎ 
i.e. interfaces 
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Component 

Composite 
Component 



Graphical TOSCA Modeling 
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TOSCA XML translation 
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TOSCA 

ÅTOSCA specifies an exchange format to package 
Cloud applications, named CSAR  

ÅCloud Service Archive 
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CSAR Format 



c-Eclipse Architecture 
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c-Eclipse Architecture 
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CSAR CSAR 
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Å Graphical modeling of 
ŀǇǇƭƛŎŀǘƛƻƴΩǎ topology 

Å Drag-and-drop 
interface 
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CSAR CSAR 
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Å Associated with 
visual elements by 
the Modeling Tool 
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CSAR CSAR 
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Å c-Eclipse specific 
types for Nodes, 
Relationships etc. 
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CSAR CSAR 
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Å Packages application 
descriptions as CSAR 
archives 
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CSAR CSAR 
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c-Eclipse Features 
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Application Modeling Tool 
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Canvas 

Cloud 
Project View 

Properties 
View 

Palette 
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Cloud Project View 
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Å c-Eclipse organizes files in a 
structured hierarchy 
Å Just like any other Eclipse project 

Å Folders are placeholders for files 
ǊŜǉǳƛǊŜŘ ǘƘǊƻǳƎƘƻǳǘ ŀǇǇƭƛŎŀǘƛƻƴΩǎ 
lifecycle i.e. 
Å Content needed to realize a deployment 

(executables, configuration files, VM 
images etc.) 

ÅCƻƭŘŜǊǎΩ ǎǘǊǳŎǘǳǊŜ ƛǎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ 
ŎǊŜŀǘŜŘ ƻƴ ǇǊƻƧŜŎǘΩǎ ŎǊŜŀǘƛƻƴ 
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Palette 

Å Connections: Different relationship types can be 
ǎǇŜŎƛŦƛŜŘ ƛΦŜΦ ά5ŜǇŜƴŘǎ OnέΣ ά/ƻƴƴŜŎǘǎ ¢ƻέ  

Å Application Components: Application component types 
+ composite component 

Å Images: tǊƻǾƛŘŜǊΩǎ ƛƳŀƎŜǎ ϧ ǳǎŜǊΩǎ custom built images 

Å Monitoring Probes: Monitoring metrics available by the 
ǇǊƻǾƛŘŜǊΩǎ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳ or by the integrated to c-
Eclipse monitoring system 

Å Elasticity Actions: Provider supported elasticity actions 
ϧ ǳǎŜǊΩǎ ŎǳǎǘƻƳ ŜƭŀǎǘƛŎƛǘȅ ŀŎǘƛƻƴǎ  

Å User Applications: ¦ǎŜǊΩǎ ŎǳǎǘƻƳ created applications 

Å Key Pairs: Generated by the user, used for accessing the 
deployed components 

Å Deployment Scripts: UǎŜǊΩǎ custom configuration scripts 
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Canvas / Properties View 
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Palette 
elements can be 
dragged-and-
dropped onto 
the canvas 

More details 
can be specified 
through the 
Properties View 
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Cloud Provider Selection 

Å Users can select Cloud providers for deploying their applications 
Å Authentication credentials must be provided 

Å c-9ŎƭƛǇǎŜ ǳǎŜǎ ǾŜƴŘƻǊΩǎ !tL ǘƻ ǊŜǘǊƛŜǾŜ ǊŜǉǳƛǊŜŘ ƛƴŦƻ 
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Elasticity Policies Specification 
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Åc-9ŎƭƛǇǎŜ ŦŀŎƛƭƛǘŀǘŜǎ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ƻŦ ŀǇǇƭƛŎŀǘƛƻƴǎΩ 
elasticity policies 

Å Applications can scale at runtime based on user defined policies 

Chrystalla Sofokleous 

c-Eclipse Properties View: Elasticity Policies Specification 



Elasticity Policies Specification 

ÅSYBL language enables elasticity requirements description 
for Cloud applications 

ÅElasticity specification at different levels 

Å Component, composite component, application 

ÅTwo types of SYBL elasticity requirements: 

Å ConstraintΥ ά/ƻƴǎǘǊŀƛƴǘ мΥ CPU_Usage ғ ул҈έ 

Å StrategyΥ ά{ǘǊŀǘŜƎȅ мΥ /!{9 ±ƛƻƭŀǘŜŘ ό/ƻƴǎǘǊŀƛƴǘ мύ Υ Scale_Outέ 
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"SYBL: an Extensible Language for Controlling Elasticity in Cloud Applications",  G. Copil, D. Moldovan, H. Truong and S. 
Dustdar, 13th IEEE/ACM International Symposium on Cluster, Cloud and Grid Computing (CCGrid 2013), 2013 



Elasticity Policies Specification 
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ÅTOSCA v1.0 does not specify directly how to describe 
elasticity requirements 

Åc-Eclipse uses TOSCA extensibility mechanism  

ÅInjects SYBL elasticity directives into TOSCA  

TOSCA policies express 
non-functional behavior or 
quality-of-services for an 
application 
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c-Eclipse in Action 
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Use-Case Scenario 
Å 3-Tier application 
ÅVideo Streaming Service to Online Users 

 

 

 

 

 

 

Å Deploy application over 

Å Amazon EC2 infrastructure 

Å OpenStack-compliant infrastructure 
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Generic Application Description 
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Å No Cloud provider selected yet 
Å Only user-defined files are used i.e. software files, configuration scripts etc. 
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Application Description 
Customization: Amazon EC2 
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Å Palette is populated with vendor-ǎǇŜŎƛŦƛŎ ƛƴŦƻǊƳŀǘƛƻƴ  ό¦ǎƛƴƎ ǾŜƴŘƻǊΩǎ !tLύ 
Å Authentication Token ±ƛŜǿ ƎƛǾŜǎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǳǎŜǊΩǎ ŎǊŜŘŜƴǘƛŀƭǎ 

 
 

 

 
EC2 
images 

CloudWatch 
metrics 
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Application Description 
Customization: OpenStack-compliant 
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OpenStack 
infrastructure 
images 
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Application Description 
Customization: OpenStack-compliant 
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JCatascopia 
monitoring 
probes 
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TOSCA Container Implementation 

Å Implemented two prototypical TOSCA Containers for  

ÅAmazon EC2  

ÅAmazon API 

Åaround 450 LOC 

ÅOpenStack-compliant infrastructure 

ÅjClouds 

Åaround 600 LOC 

Å Deployed the two  containers on the respective infrastructures  

ÅReady to receive application deployment requests  
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Deployment over EC2 & OpenStack 
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Å!ǇǇƭƛŎŀǘƛƻƴǎΩ ŘŜǇƭƻȅƳŜƴǘ ǊŜǉǳŜǎǘ ŀǊŜ ǎŜƴǘ 

Å The two applications are up and running on the 2 infrastructures 

Å The status of the two deployments is shown in the Application 

Deployments View of c-Eclipse 
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c-Eclipse Application Deployments View 



Monitoring Application Deployments 
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"JCatascopia: Monitoring Elastically Adaptive Applications in the Cloud", D. Trihinas and G. Pallis and M. D. 
Dikaiakos, 14th IEEE/ACM International Symposium on Cluster, Cloud and Grid Computing (CCGrid 2014), 2014 
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Å OpenStack infrastructure does not provide monitoring system 

ÅWe integrated the JCatascopia open-source monitoring system to c-Eclipse 

 


