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1.1 Defining Scalability
Our review of the literature showed two main uses of the term scalability:

1. Scalability is the ability to handle increased workload (without adding resources to a
system).

2. Scalability is the ability to handle increased workload by repeatedly applying a cost-
effective strategy for extending a system’s capacity.

For both definitions, the term system usually refers to the combination of computing hard-
ware and software. Because the human effort to administer a system can become significant
as systems get very large, we consider humans to be a component in the systems under con-
sideration. We’ll discuss both definitions; however, the second presents more interesting is-
sues and will be the focus of this note.
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Elasticidad
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Elastic: The system stays responsive under varying workload. Reactive Systems can
react to changes in the input rate by increasing or decreasing the resources
allocated to service these inputs. This implies designs that have no contention
points or central bottlenecks, resulting in the ability to shard or replicate
components and distribute inputs among them. Reactive Systems support
predictive, as well as Reactive, scaling algorithms by providing relevant live
performance measures. They achieve elasticity in a cost-effective way on
commodity hardware and software platforms.
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La promesa.
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Tenemos elasticidad ilimitada.

Paga por lo que consume.
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Tipo de aplicaciones

Sin estado.
Con estado.
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Sin estado.

Universidad de o =22 a =
M Ilos Andes Departamentodeingenieria o0 5 amazon . ; - grupodot* mm
de Sistemas y Computacién 54n ijE(C!.OL\Jd, lntergrg&) g op B Microsoft

Facultad de Ingenierfa "% webservices*



£ . X / N | ‘/.’-
9° Foro de Cloud Computing: ' “ B (OOROS SIS
Arquitectura Cloud &

T

== Funciones puras

Universidad de o "
| ’) I Departamento de Ingenieria L. * a : 4 .
los Andes de Sistemas y Computacion FVELNE N 38'3335362 54n fjoEq' OUd. '"te'grgﬁ9 gr':,'??d"t =. Microsoft

Facultad de Ingenieria



9° Foro de Cloud Computing: -~ ,./I"(')HO.J' nn

Arquitectura Cloud

I
— Func. no tan puras

l
B < iEstado!

[ q ] Universidad de . o »
Departamento de Ingenieria 7 A ‘ ; : 4 .
los Andes Sistemasy Computacion & fiiramazon A1) ijJEC!-OUd' lﬂtefngPf) grqudot ms Microsoft

Facultad de Ingenieria



9° Foro de Cloud Computing: “ B (OOROS SIS

Arquitectura Cloud

Con estado.
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El problema.

Escalar apps sin estado.
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Scalability! But at what COST?

Frank McSherry Michael Isard Derek G. Murray
Unaffiliated Microsoft Research Unaffiliated*

Abstract 50T 1000 §

P.
&
We offer a new metric for big data platforms, COST, 50
or the Configuration that Outperforms a Single Thread.
The COST of a given platform for a given problem is the
hardware configuration required before the platform out- 1 ; o 3 ; —
. . . 1 10 100 300 1 10 100 300
performs a competent single-threaded implementation. cores cores
COST weighs a system’s scalability against the over-

heads introduced by the system, and indicates the actual ~ Figure 1: Scaling and performance measurements

seconds
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performance gains of the system, without rewarding sys-  for a data-parallel algorithm, before (system A) and
tems that bring substantial but parallelizable overheads. after (system B) a simple performance optimization.
We survey measurements of data-parallel systems re- The unoptimized implementation “scales” far better,
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“Rather than making your
computation go faster, the
systems introduce substantial
overheads which can require
large compute clusters just to

bring under control.”
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El problema.

Escalar apps con estado.
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Tera vez: Ok!
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Nuestro camino a la
“solucion”.
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Intuicion: replicar el estado
para que todas las instancias
sepan.
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Alternativa #2
(Toca invocar poderes)
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Perspectives on the CAP Theorem

Seth Gilbert Nancy A. Lynch
National University of Singapore Massachusetts Institute of Technology

Abstract

Almost twelve years ago, in 2000, Eric Brewer introduced the idea that there is a fundamental trade-off between
consistency, availability, and partition tolerance. This trade-off, which has become known as the CAP Theorem, has
been widely discussed ever since. In this paper, we review the CAP Theorem and situate it within the broader context
of distributed computing theory. We then discuss the practical implications of the CAP Theorem, and explore some
general techniques for coping with the inherent trade-offs that it implies.
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Impossibility of Distributed Consensus with One Faulty
Process

S e A e N e N N A R A N e N N N S A R N e e e .

FLP impossibility result
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Cuando el nodo caido se
recupera ¢que?
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La elasticidad en aplicaciones
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