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SURFsara

SURFsara (voorheen SARA) is het nationale supercomputercentrum. Zij faciliteert hoogwaardige
rekenfaciliteiten voor het wetenschappelijk onderzoek en onderwijs in Nederland. Daamaast onderneemt
SURFsara initiatieven op het gebied van technology transfer richting het bedrijfsleven. SURFsara levert high

performance computing (HPC-) diensten, dataopslag, netwerkonderzoek en visualisaties aan wetenschap en
bedrijfsleven.




Large Hadron Collider
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[ ANATOMY OF THE LONG TAIL
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THE NEW GROWTH MARKET:

i

product not available
im offline retadl stores

1 |

Sowcen Erik Brynpolfusce and Jelfeey Mo, MIT, and Mchael Smith, Carmegiv Meullon: Sernes & Noble, Netfis, ResiNetworks
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Forget Me Not.

4 million songs on Spotifty have never been played.

R

Not even once. Let's change that.

About

Tweet
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NBA Facebook 'Likes'’
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wZipf's Law
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Lipfs law and city populations
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Hays and Efros - 2007

Original




Solution Quality

Zero thousands millions billions

Amount of Data @ARA




Test Accuracy
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Open source available

The Apache Way

Cortribute

APACHE

SOFTWARE FOUNDATION

OPEN. INNOVATION. COMMUNITY.
THE APACHE SOFTWARE FOUNDATION THE APACHE PROJECTS ARE DEFINED WE CONSIDER OURSELVES
provides suppo:t for the Apache Commurity o open-source by collaborative consensus bzsed processes, an op2n, nct simply a group of projects sharing a server, but rather a

software projects, which provide software products for the pragmatic software license and a desire to create high cuality community of developers and users.

public good. softwarc that leads the way in its ficld.

R P ACHE

Flink H3A8SE

Spark
CriEdbEE 255 sTorM cassandra §3 kafka

MESQOS

AVAVA
AVAVAVA

widely adopted by internet and big data companies

SARA
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What does this technology offer?

 Frameworks for developing scalable applications for data analytics, machine learning,
streaming and more.

 noSQL (non relational) Databases for storing




What does this technology offer?

Advantages:

Scalability to thousands of machines without changing the code
Easy development, reduced complexity

Support for unstructured and semistructured data formats

Disadvantages:
You have to write code in these frameworks

Not all tasks (e.g. simulations, transactions) can be done in these frameworks/databases




Scalability




Iraditionally Parallel programming Is hard

Fundamental issues - :
scheduling, data distribution, synchronization, Difterent programming models
inter-process communication, robustness, fault Message Passing Shared Memory

tolerance, ... ' | | | |
|

| !
T A A

Architectural issues - Pi P, P3 Pe Ps Py Py Py Py Py
Flynn's taxonomy (SIMD, MIMD, etc.),
network typology, bisection bandwidth

UMA vs. NUMA, cache coherence Common problems

livelock, deadlock, data starvation, priority inversion...
dining philosaphers, sleeping barbers, cigarette smokers, ...

Memory

producer consumer

Different programming constructs
mutexes, conditional variables, barriers, ... t

masters/slaves, producers/consumers, worka queues, ... A

slaves

EEEE
EEEE

producer consumer

The reality: programmer shoulders the burden of managing concurrency...

Slide: Jimmy Lin @ARA




Reducing complexity

o Simple API's to build applications that scale
» Shared mutable state is avoided

e (Human) tfault tolerance is important
 Emphasis on SQL

* \Web based Notebooks for development







Googles approach
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Google Innovations in Software

lIIHiiHHHHIIII

Spanner
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MapReduce

2002 2004 2006 2008 2010 2012 2014



Rethinking old ideas

Seven Concurrency Models

in Seven Weeks
When Threads Unravel

Series editor: Bruce A. Tate
Development editor: Jacquelyn Carter

L

Th
Pr ematic
Ogramimers

Seven Databases
in Seven Weeks

A Guide to Modern Databases
and the NoSQL Movement

Eric Redmond
and Jim R. Wilson

Series editor: Bruce A. Tate
Development editor: Jacquelyn Carter




Big Data technology In science

Adoption Is slow.

Some researchers take the utility view on ICT (it should work!)
Others stick to traditional/proven technology or software
Scalability is underestimated or postponed

Some are critical : we have been doing this for years
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Preferential Attachment

SARA




VARIETY




VELOCITY




