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Motivations

• More, In-Depth Analysis

• Online Problem Diagnosis/Agile Actuations

• Scalable in Cloud



Research Challenges

• Bridging Monitoring and Analytics

• Meeting the Varying Requirements in Time 

and Space

• Cost-Effectiveness Consideration• Cost-Effectiveness Consideration

• Scalability



Solution: Monalytics

• Monalytics =  Monitoring + Analytics

• In-situ Data Collection and Processing

• Design and Use Case Evaluation

• Analytical Model and Evaluation • Analytical Model and Evaluation 
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*Cloud operators may know FS3, AS3 and DS3 VMs belong to one cloud 

user but we don’t know what’s the relationship between them   



Utility Cloud can host thousands of web applications each of which has 

hundreds to thousands of components. How to quickly detect and find 

the root causes of the problem?
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Master : MapReduce Master   Slave:  MapReduce Worker   Misc. : Other 



Use Case II: Virtual Machine Clustering

Black-Box: cloud operators don’t know which VMs are logically grouped 



Use Case II: Virtual Machine Clustering

How to dynamically `cluster’ VMs for performance optimization?

e.g. Migrate cross-rack MapReduce VMs to the same rack
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Monalytics Architecture

• Building Blocks: Distributed Computation 

Graph (DCG)



Flexible Topologies of DCG

• Deployment On-Demand

• Traditional Topologies

> Centralized 

> Hierarchical Tree> Hierarchical Tree

> Binomial Forests

• Hybrid Topologies 

• Dedicated/Collocated Mode 



Monalytics Architecture

• Monalytics Assembly in Data Centers



Parameters



Time To Insight (TTI) Capital Costs

Centralized

Analytical Models

Hierarchical

Tree 

Binomial

Forest

Hybrid

Topologies



Experimental Evaluations

• Test bed  Configuration

> 36 Virtual Machines Hosted by 12 Blades

• Applications

> RUBiS (Scale-Up: 8 VMs to 32 VMs)

> Hadoop (Scale-Up: 8 VMs to 32 VMs) > Hadoop (Scale-Up: 8 VMs to 32 VMs) 

• Compared with `Brute-Force’ Approach in

> Time To Insight (TTI)

> Monitoring Data Size

> Perturbation



Experimental Results (ZIA)
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Experimental Results (VMC)
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Analytical Evaluations

• Purpose

> DCG in Large Scale (1 million nodes)

> Viability of Hybrid DCGs

> Needs for Flexible Topologies> Needs for Flexible Topologies

• Compared with Traditional Topologies

> Accommodating Different Analytic Characteristics

> Time To Insight (TTI)

> Capital Cost



Hybrid DCGs
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Summary

• Proposed flexible architecture integrating 

large-scale monitoring and online analytics

• In-Situ DCG yields better analysis performance 

and less perturbation.and less perturbation.

• Analytical models validating flexibility of DCG 

in large scale.



Work in Progress

• VersaScope: Design and Implementation of a 

Monalytics-based system

• Test VersaScope on 1000+ VMs

• Mechanism for “Smart” DCG Deployment • Mechanism for “Smart” DCG Deployment 

• Stream Processing Usecases



VersaScope Preliminary Results
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Thanks! Questions?


