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Outline

ÁPart 1: Elastic Computing

Á Smart evolution ïpeople, services and things

Á Large-scale & collective problem solving

Á Humans-as-a-service

Á Multi-dimensional elasticity

Á Thingsïas-a-service

Á Conclusions

ÁPart 2: Engineering Elastic Applications in the Cloud

Á Specifying, controlling and monitoring elasticity

Á Demonstration

Á Elasticity with HBS and hybrid compute units

Á Conclusions



PART 2 ïENGINERING

ELASTIC APPLICATIONS



Engineering Cloud Applications --

modeling and controlling multi-level 

elasticity of cloud services



Specifying and controling elasticity
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Schahram Dustdar, Yike Guo, Rui Han, Benjamin Satzger, Hong 

Linh Truong: Programming Directives for Elastic Computing. IEEE 

Internet Computing 16(6): 72-77 (2012) 



SYBL -- Simple Yet Beautiful 

Language

ÁStimulated by directive programming models

ÁGoals: easy to use, high-level, multiple levels 

of control

ÁLanguage for elasticity requirements 

specification

ÁPossible users: cloud provider, application 

owner, application developer, software provider

ÁTargeted to data/compute intensive cloud 

services 



Multi-level elasticity needed

Cost
ñIf the cost is greater than 800 Euroéò

Quality
ñResponse time should be less than an amount varyingéò

Resources
ñallocated memory should be at least 6 GBéò

Cloud Service

Service 

Topology

Service Unit

Code Region

Service structure



SYBL main concepts (1)

ÁĂMonitoringñ

Directives for describing what needs to be monitored 

and under what conditions

Georgiana Copil, Daniel Moldovan, Hong-Linh Truong, Schahram Dustdar, "SYBL: an Extensible Language for 

Controlling Elasticity in Cloud Applications", 13th IEEE/ACM International Symposium on Cluster, Cloud and Grid 

Computing (CCGrid), May 14-16, 2013, Delft, the Netherlands 



SYBL main concepts (2)

ÁĂConstraintñ

Directive for describing what needs to true and under 

what conditions



SYBL main concepts (3)

ĂStrategyñ

Directive for describing how to achieve certain goals 

and under what conditions



SYBL main concepts (4)

Other constructs: predefined functions and 

environment variables



#SYBL.CloudServiceLevel

Mon1 MONITORING rt = Quality.responseTime

Cons1 CONSTRAINT rt < 2 ms. when nbOfUsers < 1000

Cons2 CONSTRAINT rt < 4 ms. when nbOfUsers < 10000

Cons3 CONSTRAINT totalCost < 800 Euro

Str1 STRATEGY CASE Violated(Cons1) OR Violated(

Cons2): ScaleOut

Priority(Cons1)=3, Priority(Cons2)=5

#SYBL.ServiceUnitLevel

ComponentID = Component3; ComponentName= DataEngine

Cons4 CONSTRAINT totalCost < 600 Euro

#SYBL.ServiceUnitLevel

ComponentID = Component2 ComponentName= ComputingEngine

Cons5 CONSTRAINT cpuUsage < 80%

#SYBL.CodeRegionLevel

Cons6 CONSTRAINT dataAccuracy>90% AND cost<400

Examples of SYBL elasticity 

requirements



SYBL and Implementation

Á Current SYBL implementation

in Java using Java annotations
@SYBL_CloudServiceDirective(monitoring=Ăñ,constraints=Ăñ,strategies=Ăñ)

in XML

Specific xml schema
<SYBLElasticityDirective><Constraints><Constraint 

name=c1>...</Constraint></Constraints>...</SYBLElasticityDirective>

Á Other possibilities

C# Attributes
[SYBLElasticityAttribute(monitoring=Ăñ,constraints=Ăñ,strategies=Ăñ)]

Python Decorators
@SYBLElasticityDecorator(monitoring,constraints,strategies)

...



Controling the elasticity

Cloud Service
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Complex mapping and generation

actions for enforcing elasticity (1) 

Constructing and maintaining the elastic cloud service dependengy graph

Georgiana Copil, Daniel Moldovan, Hong-Linh Truong, Schahram Dustdar, "Multi-level Elasticity Control of 

Cloud Services", June 2013, On Submission. 



Complex mapping and generation

actions for enforcing elasticity (2) 

Steps in enforcing elasticity

Cloud providers/tools must support higher

and richer APIs for elasticity controls



Elasticity Control as a Service

Currently, we support non-shared computational resources (VM)


