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Geo-distributed Cloud: concept and model
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Several data centers at different geographical locations 

Typically a federation of cloud services

The standard way to get a cloud with a larger capacity

Good solution for applications with 
dynamic contents and demands (e.g. social media streaming)
heavy storage and high bandwidth requirements
access to geo-distributed datasets (e.g. genomics, search engine, …)
very costly calculations (federation of supercomputers)

The connection between the data centers are direct or indirect, thus a standard connection graph

The model represents a single cloud system with several data centers spread over different locations 
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Geo-distributed Cloud: facts and issues related to data
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Data are typically organized into datasets 

Datasets are exchanged between the data centers 
by means of explicit transfers through the network

For large datasets and/or lot of requests, 
the corresponding time/cost overhead might be prohibitive

Pure static organization might not be suitable for some contexts (i.e. on-the-fly requests)

How should we store and (later on) migrate the datasets across the data centers 
so as to minimize the overall cost of data transfers ? 

DC1

DC2

DC3

DC4

DC5

The storage capacity is likely to be reached if no specific attention is paid on data management



Geo-distributed Cloud: structural modelling
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We do not consider tasks migration,
which is a genuine alternative for optimization reasons 

We consider a complete graph, 
thus there is no indirect routing mechanism (complex!)  

We assume to act at the physical level,
thus we stand below the virtualization (i.e. scheduling specifications to the provider)
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Geo-distributed Cloud: data placement problem
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Input 1: Tasks allocation (i.e. for each task we are given the data center where it will be executed)

Input 2: Datasets requirement (i.e. for each task we are given the required datasets)

Output: Datasets allocation (i.e. for each dataset we provide its data center location)
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Geo-distributed Clouds: Data management optimization
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STATIC SCHEDULING



Efficient Data management: The model
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We mainly focus on the execution time



Efficient Data management: The model
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Efficient Data management: The model
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Efficient Data management: The mathematical programming formulation
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Computing the transfer time matrix

Efficient Data Management with Geo-distributed Data Centers
Workshop Cloud - HPC

September 16th, 2021, UFF - Niteroi (Brazil)

Iterative computation of the total cost
of all transfers of di from mj

Task tk runs on data center with index ⍺j

Sorting here is just speed up
the access to the minimum values



Efficient Data management: Our algorithm
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Try to place di if we didn’t succeed at the previous iteration 

For the next iteration we will consider 
the next optimal choice 

It’s possible ! Use default choices

We will relocate this one because of its cost (the highest) 



Geo-distributed Clouds: Data management optimization
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DYNAMIC SCHEDULING



Geo-distributed Clouds: datasets replication
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We use datasets transfers to create replicas by deciding 
whether or not we should keep a received dataset as a copy(replica).

When a data center needs a given dataset, then it gets a copy from the best location 
The array of the best locations is updated after each transfer.

When there not enough space to store a copy,
We run our deletion procedure, which selects which dataset to be deleted.



Geo-distributed Clouds: Data management optimization
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EXPERIMENTS



Experimental results (simulations with CloudSim: fixed number of data centers)
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Experimental results (simulations with CloudSim: fixed number of data ce)
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Experimental results (simulations with CloudSim: fixed number of datasets)
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Experimental results (simulations with CloudSim: fixed number of datasets)
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Perspectives

Efficient Data Management with Geo-distributed Data Centers
Workshop Cloud - HPC

September 16th, 2021, UFF - Niteroi (Brazil)

Investigate a more fine way of using the replicas (compute the best source for each request).

Measure the simulated data transfers time using a third-party tool..

Consider running on a real Cloud.



END & QUESTIONS
END
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