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Networking*for*big*data*applica)ons*

Op<cal%networks%crucial%for%
increasingly%demanding%cloud%
services,%e.g.,%
!  Compu<ng:%

•  High%energy%physics%
•  Amazon%EC2,%Microsob%Azure%

!  Online%storage:%
•  Dropbox,%Google%Drive,%etc.%

!  Collabora<on%tools:%
•  MSOffice%365,%Google%docs%

!  Video%streaming:%
•  Neelix,%YouTube%
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Dimensioning*networks*for*mul)?site*Data*Centers*

Given:*
! Cloud%service%requests%
(bandwidth%+%server%capacity)%

! Network%topology%
(w/%candidate%DC%loca<ons)%

*

Find:*
! Minimal%resource%capacity%to%
sa<sfy%requests?%

! Routes%to%follow%for%each%%
request?%

! How%many%DCs%and%where?%
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Bandwidth%+%server%
capacity%requests%

Also(under(failure(scenarios!(
(We’ll(assume(shared(protec:on)%



Dimensioning*for*clouds:*
What’s*different?*
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Anycast*

Users%do%(in%general)%NOT%care%where%applica<ons%are%served%
•  E.g.,%virtual%machines%in%IaaS%can%be%instan<ated%anywhere%
•  E.g.,%bagQofQtasks%computa<onal%jobs%can%be%run%at%any%server%%

Users
Grid 

Resources?*
app*

Grid/cloud 
resources 
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Network*virtualiza)on*

Physical%network%is%logically%
par<<oned%in%isolated%virtual%
networks%
%
! Virtual*Network*Operators*
(VNO)%operate%logically%
separated%networks%

! Physical*Infrastructure*
Providers*(PIP)*have%full%control%
over%infrastructure%(fibers,%
OXCs)%

VNO 1 VNO 2

PIP

J.A.%GarcíaQEspín,%et%al.,%"Logical(Infrastructure(
Composi:on(Layer:(the(GEYSERS(holis:c(approach(
for(infrastructure(virtualisa:on",%in%Proc.%TERENA%
Networking%Conference%(TNC%2012),%Reykjavík,%
Iceland,%21Q24%May%2012.%
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Key*ques)ons?*
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Exploi)ng*anycast*to*minimize*capacity?*

1.  Does%choice%of%anycast%algorithm%highly%impact%network%
bandwidth%requirements?%

2.  What%is%benefit%of%reloca<ng%to%alternate%DC%for%resilience?%

3.  Under%<meQvarying%traffic,%can%changing%(backup)%routes%save%
bandwidth?%
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!  Impact%of%server%capacity%
distribu/on:%(unif%vs%prop)%
Smart,%nonQuniform%
server%distribu<on%(prop)%
"%bandwidth%reduc<on%
(compared%to%e.g.,%uniform)%

!  Impact%of%scheduling:*
(rand%vs%moseree%vs%SP)%
Nearest%free%server%(SP)%
scheduling%
"%min.%bandwidth%
%

(1)*Impact*of*anycast*rou)ng*on*bandwidth*req.*

!  Impact%of%#%DC%sites:*
Op<mal%value%with%
minimal%bandwidth,%
depends%on%the%
scheduling%algorithm%&%
server%distribu<on%
%
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(2)*Reloca)on*to*maximally*share*resources*

Intui<on:%save%bandwidth%by%reloca)ng*
to%alternate%DC%for%resilience%
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(2)*Reloca)on*to*maximally*share*resources*

Single%link%failures%(1L):%
!  Reduc<on%of%backup%wavelengths%
!  Slight%increase%in%server%capacity%

Single%link/server*failure%(1LS)%
!  Reduc<on%of%backup%wavelengths%
!  Fewer%servers%than%1:N%server%
protec<on%%(N=1)%
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Protec:on(against(
1LS(failures(at(
almost(same(cost(as(
1L(without(reloca:on%

Mainly(reduc:on(of(
servers((1+1/K(vs(
1+1/N)%



(3)*Changing*routes*for*)me?varying*traffic*

Resilience%scenarios:%
!  Scenario*I:%Do%NOT%change%
!  Scenario*II:%May%change%backup%
&%synchroniza<on%paths%

!  Scenario*III:%May%change%all(
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VNO-resilience

PIP

VNO

πW

πB

πS

vs d1

d2

W%=%working%path%(primary)%
B%=%backup%path%(secondary)%
S%=%synchroniza<on%path%(sync)%

source*

DC*1*

DC*2*

Intui:on:(bandwidth(saving(
mainly(by(changing(
secondary(DC(and(thus(
backup(&(sync.(paths(
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(3)*Changing*routes*for*)me?varying*traffic*

!  Total%cost%savings%up%to%almost%8%%(pa^ern%#2,%i.e.,%more%mul<Qperiod%traffic)*
!  Savings%mainly%by%sharing*of*backup*(backup%savings%up%to%14%)*
!  Saving%by%only%changing%backup/synchroniza<on%(Scenario%II)%
almost%as%good%as%when%also%changing%working%(Scenario%III)%%

%
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Wrap?up*

! Cloud%compu<ng:%anycast%rou<ng%is%key%difference%
! Bandwidth%requirements%can%be%minimized%by%exploi<ng%freedom%
offered%by%anycast:%
1.  Choice%of%des<na<on%will%impact%network%capacity%requirements%
2.  Reloca<on%to%alternate%DC%for%resilience%allows%overall%bandwidth%savings%
3.  Changing%backup%DC%for%<meQvarying%traffic%allows%bandwidth%savings%

!  Future%work:%truly%scalable%algorithms,%implementa<on%through%
sobware%defined%networking,%…?%
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?*

Thank*you*…*any*ques)ons?*

Chris%Develder%
chris.develder@intec.ugent.be%%
Ghent%University%–%iMinds%%
%
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