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what is the world’s yearly i'n’éb“rﬁém

1 Aadel AbdallL  Afghaniston £873
2 Aamur AbdalLs  Afghanistan. £798
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. further down
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5,303,422,761 .cccce e

5,303,422,762 ...ccc. o,
5,303,422,763 Mark Hersorn UK £28,176
5,303,422,764 Mary Hengsonn UK £37,866
5,303,422,765 .coccv oo,

5,303,422,766 ...co.. e,

5,303,422,767 covce e, .
5,303,422,768 Darvid Henty UK £|1 234
5,303,422,769 .cocve e,

5,303,422,770 .coceve e,

January, 2014 Supercomputers in Science



http://www.epcc.ed.ac.uk/

... hear the bottom

5,342,564,831 .cccooev e, e e
5,342,564,832 ...cccc. o, e e
5,342,564,833 ..cccc. o, e e
5,342,564,834 Elusa Windsor UK £23,677
5,342,564,835 ElUzabetv Wundsor® UK £38,356,973
5,342,564,836 ... cceeeerennnn SUTE
5,342,564,837 .cccei e SUTE
5,342,564,838 ...ccce. e e e
5,342,564,839 ... eeereerennn e e
5,342,564,840 ... ccvenn... e e
C (- The G y
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... the end
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6,999,999,998

6,999,999,991
6,999,999,992
6,999,999,993
6,999,999,994
6,999,999,995
6,999,999,996
6,999,999,997

6,999,999,999 Zojj

----------------------------------------

-----------------------

-----------------------

-----------------------

-----------------------

-----------------------

-----------------------

----------------------------------------

Zinyama Ziumbpobwe £3,564
7,000,000,000 Zuko Zuinyoma Zumbpobpwe £1,236
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how long does it take? U THANETNY 90/
Year Intel Frequ- | Operations | Time per Time per | Total time
CPU ency | per second | operation loop

1966

1971

1993

2012
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how long does It take” AAARTS .
Year Intel Frequ- | Operations | Time per Time per | Total time
CPU ency | per second | operation loop

1966 1 Hz 1 1 second 3 seconds 650 years

1971

1993

2012
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how long does It take?

-

Year Intel Frequ-
CPU ency

1966

1971

14004

1993

2012

January. 2014 ‘

100 KHz

A\ '
Operations | Time per Time per | Total time
per second | operation loop
1

1 second 3 seconds 650 years

100 thousand 10 micro- 30 micro- 2% days
seconds seconds
(millionths of
a second)
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how long does It take? AERRTES S
Year Intel Frequ- | Operations | Time per Time per | Total time
CPU ency | per second | operation loop

1966 1 Hz 1 1 second 3 seconds 650 years

1971 100 KHz 100 thousand 10 micro- 30 micro- 2% days
seconds seconds

(millionths of

a second)

1993 - 60 MHz 60 million 17 nano- 50 nano- 6 minutes
seconds seconds

Pentium
2012
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how long does It take? AERRTES S
Year Intel Frequ- | Operations | Time per Time per | Total time
CPU ency | per second | operation loop

1966 1 Hz 1 1 second 3 seconds 650 years
1971 100 KHz 100 thousand 10 micro- 30 micro- 2% days
seconds seconds
14004 (millionths of
a second)
1993 - 60 MHz 60 million 17 nano- 50 nano- 6 minutes
seconds seconds
Pentium
3 GHz 3 billion 0.3 nano- 1 nano- 7 seconds
2012 seconds second
Core i7 (billionths of
a second)
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how much faster?

300

1971 1975 1980 1985 1990
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how much faster?

33000

1990 1995 2000 2005 2010
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serial vs parallel computing

D parallel processing » noun [mass noun] Computing
a mode of operation in which a process is split into

many parts, which are executed simultaneously on

different processors attached to the same computer.
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32 cores

“multicore”
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how much faster in parallel?  “WsTES 9!

120,000

300

1990 1995 2000 2005 2010
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= super fast
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Cray XE®6 run by EPCC at E%lén\b

5632 CPUs

' 90,112 cores
90,112 GB

1 Megawatt

very fast network
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Cray XC30 run by EPCC at Edinburgiite 2 (= oI*ei}

9840 CPUs

118,080 cores
338,944 GB

1 Megawatt

even faster network and CPUs .
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parallel computer simulations
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universal experiment ‘“ -t

uszing System; Ff C# does not import & .h file, uses metadata
namespace FirstApplication Ff scope for classes. No Obj-c counterpart
i
class Pers=on Ff only uses class implementation
i
private DateTime birthDate; Jf @ private field accesszibhle to this class
private int ageldn(DateTime date) ff a private method
TimeZpan span = date.Subtract(birthDate); /Susesz a .notation to invoke
return span.Days;
h
public irmt age Jf this i= a property.
i
Get Ff just a getter; it's a read-only property
i
return this.ageOn{DateTime.Now) ;
h
h
public Person({ DateTime dob) // instance conmstructor. Unlike Objective-C
{ ff it combines allocation and initialization
birthDate = dob;
h
T
class Program FfUmlike Obj-C, another claszs in the same file.
i
static void Main({string[] args) 7/ main entry point into the program
i
Perzon p = new Person{new DateTime(1973,11,12)); /fconstruct an instance
System.Console.Writeline("The age iz 1i=" + p.age.Tostringll);
DateTime dt = p.birthDate; //error in compilation birthDate is private
h
1
h
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ocean modelling: ECCO2 / NASA
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cell membranes: Science, 296:525-5%@%'
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four legs or two? Dr Lee Margetts il
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flush: Barcelona Supercomputin
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supernova: Argonne National Labs

Temperature
1.984e+09 202e+09

JJJJJ 09
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supernova: Argonne National Labs

Temperature
1.984e+09 202e+09
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hurricane katrina: satellite photos
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katrina: NCAR computer simulation ty
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MSc in High Performance Cor’hpm

The MSc In High
Performance Computing

— www.epcc.ed.ac.uk/msc

Find out more

— www.epcc.ed.ac.uk

— www.archer.ac.uk

— www.hector.ac.uk

— d.henty@epcc.ed.ac.uk

Scottish Scholarships ‘epCC‘

— www.ed.ac.uk/schools-departments/student-
funding/postgraduate/uk-eu/university-scholarships/sfc-hsw
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