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MIPS (millié utasitas per masodperc)

Forras: http://www.transhumanist.com/volumel/moravec.htm
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Szamitogepek fejlodése

Forras: http://www.transhumanist.com/volumel/moravec.htm

Evolution of Computer Power /Cost
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Moore torvéenye

(Gordon E. Moore, 1960)

Az

Integralt

aramkorok

How small can a transistor be?

The evolution of microprocessor manufacturing processes
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Flynn - féle osztalyzas
Michael J. Flynn (1966)

SISD MISD

egy idében egyetlen utasitas végrehajtasa o
9y . g j e tObb utasitasfolyammal egyetlen adatfolyam

egymas utani adatfeldolgozas feldolgozasa.
egy vezérlo egyseggel és egy aritmetikai-logikai egység e gyakorlati felhasznalasba nem léteznek
program utasitasai €s a feldolgozando6 adatok egy taroloban e “esetlegesen” a pipeline szervezés(i processzorok

Neumann-elvi gepek e ‘esetlegesen” a hibat(ir6é architekturak
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id6 tb tasitds végrehajtasa tobb adaton . ez .
egy idopontban tigyanaz az ttasfias vegrehajiasa tobb adato . tobb utasitasfolyam tébb adatfolyamot dolgoz fel

egy vezérld egységgel és tobb aritmetikai-logikai egységgel

rendelkeznek « t6bb processzor

egymas utani adatfeldolgozas
« multiprocesszoros szamitogép

vektorprocesszor _..
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Amdahl torvénye (1967),
Gustafson torvenye (1988)

Amdahl's Law
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Forras: http://rtcmagazine.com/articles/view/103209

Ha tudjuk a parhuzamosan végrehajtandé
utasitasok aranyat, akkor egy felsé hatart
meghatarozhaté a gyorsulas mértékére.

gyorsulds mértéke <

1—P+£
N

N: processzorok szama
P: parhuzamosithatésag aranya

—m— Parallel fraction 1
4 —we—Parallel fraction 0.99
{ —a&—Parallel fraction 0.95
504 —*—Parallel fraction 0.9
{1 —w—Parallel fraction 0.8

Scaled speedup

[ T - -

i 23 45 6
NCPUs

Forras: http://openi.nim.nih.gov/detailedresult.php?

img=2703572_d-65-00659-figs&req=4

Hatékonyan parhuzamosithat6
tetsz6legesen nagy adathalmazok feldolgozasa .

S(P)=P—ax(P-1)

P: a processzormagok szama

S: az iranyadd adat az elérhet6 gyorsulasra,

a

a: a nem parhuzamosithaté téredéke barmilyen parhuzamosithato

folyamatnak.



CPU

Forras: intel.com

Intel® Core™ i7-5960X Processor Die Map
22nm Tri-Gate 3-D Transistors

Intel® Xeon® Processor E5-2699 v3 g o Ml © Rl ¢ TRl it Ah Ay
Launch Date Q3'14

Processor Number E5-2699V3 TS

Intel® Smart Cache 45 MB eory Contrctiis- B8

Intel® QPI Speed 9.6 GT/s e

Instruction Set 64-bit

Lithography 22 nm Haswell EP Die Configurations

VID Voltage Range 0.65V-1.30V

Cores 18 14-18 Core (HCC) 10-12 Core (MCCQ) 4-8 Core (LCQC)
Threads 36

Processor Base Freq. 2.3 GHz

Max Turbo Frequency 3.6 GHz

TDP 145 W -

Max Memory Size 768 GB -

Memory Types <
DDR4-1600/1866/2133

Memory Channels 4

Max Memory Bandwidth 68 GB/s

Not representative of actual die-sizes, orientation and layouts — for informational use only.

Chop Columns Home Agents Cores Power (W) Transitors (B) Die Area (mm?)
HCC 4 2 14-18 110-145 5.69 662
MCC 3 2 6-12 65-160 3.84 492

LCC 2 1 4-8 55-140 2.60 354




GPU

— Tesla, Titan, FireGL -

Forras: nvidia.com

FCl Exprass 3.0 Host Interface

Tesla K80

Jajjenues Lousy
Jaqjonuo Aroussy

GPU 2x Kepler GK210

Peak double precision floating 2.91 Tflops (GPU Boost Clocks)

point performance 1.87 Tflops (Base Clocks)

IR0 Ko
Injponue Asway

Peak single precision floating 8.74 Tflops (GPU Boost Clocks)

point performance 5.6 Tflops (Base Clocks)

S0{jaiie Kolwag
sajjayuo Aowag

Memory bandwidth (ECC off) 480 GB/sec (240 GB/sec per GPU)

Memory size (GDDR5) 24 GB (12GB per GPU)

CUDA cores 4992 ( 2496 per GPU)

Peak Double Precision FLOPS Peak Memory Bandwidth




GPU gyakorlati alkalmazasa

Forras: http://www.gtspirit.com/2014/10/16/autonomous-audi-rs7-piloted-driving-concept-track-review/

(83%)
Audi RS 7 piloted driving concept Audi

Driver assistance systems

10/14
Front camera: Ultrasonic sensors Front, rear and
C o ; at side: top-view cameras:
* Audi ElFtIVE' lane assist ‘ P ‘ Ultrasonic sensors
+ ACC with Stop&®Go function « Park assist with display * Parking system plus SETEaR
- Speed limit display of surroundings with front and rear camera -
» Audi pre sense / front / plus * Park assist with front and + Parking system plus
« Audi adaptive light rear camera with front and rear camera

* Park assist with display
of surroundings

Ultrasonic sensors at front:

+ ACC with Stop&Go function
* Parking system plus
with front and rear camera
* Park assist with display
of surroundings

Infrared camera:

« Night vision assistant
with highlighting

of detected pedestrians Rear radar sensors:

+ Audi side assist
« Audi pre sense rear / plus

Crash sensors:

* Front protection adaptivity
+ Side protection
Differential GPS and * Rear impact protection
3D camera system front and rear

« each with approximately

+ ACC with Stop&Go function 103° horizontal coverage

» Audi pre sense / front / plus

Front radar sensors:

| 7 SR




APU = (CPU-k + GPU

Forras: amd.com

AND NOW THE APU IS EVERYWHERE

- : : ELITE AMD A-SERIES |
(Tl FF LY, DA ] LA 3 _ {
=tk RO Al 3 CODENAMED “RICHLAND™

k Balanced architectures are
the future of computing

Dual Channel DDR2
Memaory Controller

= MD HD Media Accelerator
;@ (UVD, AMD Accelerated

— Video Converter)

Unified Northbridge
Cache

Arcelerator

Northern Islands
AMD Radeon™ GPU

e e Upto 4
Core “Pifedriver”
x86 9 Cores with 2MB L2
Module Tk HDMI, DisplayPort 1.2,
DVI controllers

PCI Express I'0 —
24 lanes, optional digital
display interfaces




Xeon Phi

Forras: http://ark.intel.com

Intel® Xeon Phi™ Coprocessor 7120X

Launch Date Q2'13

L2 Cache 30.5 MB
Instruction Set 64-Dbit
Lithography 22 nm
Cores 61
Processor Base Frequency 1.238 GHz
Max Turbo Frequency 1.333 GHz
TDP 300 W

Max Memory Size (dependent on memory type) 16 GB
Memory Channels 16
Max Memory Bandwidth 352 GB/s



RIS  Presents

TOPIDFASTEST

SUPERCOMPUTERS

Szuperszamitégépek
Forras: top500.org

Tianhe-2 (MilkyWay-2) - TH-IVB-FEP Cluster, Intel Xeon E5-2692 12C 2.200GHz, TH

Express-2, Intel Xeon Phi 31S1P 10 Tianhe-1A

Let's take alook atthe amount ofdata that can he processed by the fastest supercomputers in the worl.

Site: National Super Computer Center in Guangzhou .

Tianiin, Chin
Manufacturer: NUDT ianjin, China
Cores: 3,120,000

Linpack Performance (Rmax) 33,862.7 TFlop/s

Theoretical Peak (Rpeak)
Nmax

54,902.4 TFlop/s
9,960,000

Located at the National Supercomputing Center in Tianjin, Tianhe-1A is used to carry out research in
petroleum exploration and solar energy, and to perform aircraft simulation.

Power: 17,808.00 kW

Memory: 1,024,000 GB 9 SuperMUC
Processor: Intel Xeon E5-2692v2 12C 2.2GHz . e
Interconnect: TH Express-2

Operating System:

Kylin Linux

Compiler: icc
M ath Library: I ntel M KL-11 O O The Leibniz Supercomputing Center in Germany runs the SuperMUC supercomputer, which is working on science
i ) projects in three disciplines: astrophysics, engineering and energy, and chemistry and materials.
MPI: MPICH2 with a customized GLEX channel
8 Vulcan
Performance Development - P California, USA
10 EFlopls .
PR |
o
1 EFlop/s
4% 3l & — |
100 PF|0pf‘5 The Vulcan supercomputer performs collaborative work with industry and research universities to advance
Ak AA science and accelerate the technological innovation at the heart of U.S. economic competitiveness.
Ak
10 PFlop/s ok
aat 7 JUQUEEN
1 PFlop/s Ak A
© A Ak 4 .
g 100 TFlop/s —
= Ad hd A&
&
5 10 TFlop/s ry’
a A
Ak A
1 TFlop/s atoas
A The Jillich Research Centre in Germany is home to the JUQUEEN, which is used for computational science,
| a A Aa engineering, clinatology, physics, and materials science.
100 GFlop/s )\
10 GFlop/s 6 Stampede
1 GFlopls e Texas, USA
100 MFlop/s

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Lists

sum M #1 #500

Installed at the Texas Advanced Computing Genter at the University of Texas in Austin, Stampede works to empower
America’s Scientists and engineers to interactively share advanced computational resources, data, and expertise in
order to further research across scientific disciplines.

IIlinois, USA

The U.S. Department of Energy’s Argonne National Laboratory uses the Mira supercomputer to explore climate
change, design more efficient electric car batteries, and look at the evolution of the universe.

4 K Computer

Kobe, Japan *

Located at the Riken Advanced Institute for Computational Science in Kobe, Japan, this supercomputer
researches disaster prevention, climate change, and meteorology.

3 IBM Sequoia

California, USA

Sequoia simulates nuclear weapons tests so they no longer have to be conducted in reality. The system also makes
sure America's nuclear weapons are secure and ready to launch at anytime.

2 Titan

Titan uses its extraordinary computing power to study alternative and efficient energy, efficient engines, and
climate change, and to identify new materials.

i Tianhe-2

Guangzhou, China

Tianhe-2 is currently the world's fastest supercomputer as of June 2013, Its primary purpose is to serve as an
open research platform for researchers in southem China,

ALS | o
g . top500.0rglists/2013/06/ DESIGNED BY:

7 oalvAEERTER sERvicE enwikipediaorg/wikiTOPS00 Best Rank
www.americanis net Wi rg etop10/2013.06/2Veontent 18740




Forras: http //home web. cerh ch/about/computlng



Adatok mennyisegenek valtozasa

154 billion
DDA

E-mails sent per day

¢ 87%

U.S. adults whose location is known
via their mohile phone

2,000%

Expected increase in

© 65 hillion

Location-tagged payments made
in the U.S. annually

Digital Information Created Each Year, Globally

2,000 BILLION GIGABYTES

1,800 global data by 2020

1,600

1,400 I I I

1,200

Megabytes

Video and photos stored
by Facebook, per user

75%

Percentage of all digital data
created by consumers

2005 2006 2007 2008 2009 2010 201

http://www.technologyreview.com/news/514351/has
-big-data-made-anonymity-impossible/
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Az 5 legnagyobb
adatkOzpont

Data Center world map
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(Data Center Map, 2013)
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smcaronne WORLD

m NAP of the Americas | amir.-200

« Specifically designed to link Latin Ameri networks to the rest of the world.

m Tulip Data City 1 sangatore, ndia- 200

« The "greenest” data center in India.
« The biggest data center in Asia.

m QTS Metro Data Center | avanta ca-2008

« The building is powered by an on-site Georgia substation that has
80 megawatts of power capacity.

m Lakeside Technology Center | crca

« Usesan 8.5 million gallon tank of liquid to facilitate cooling.

[ #1 NI
« Actually a group of seven NAPs.

« Ultilizes the Switch Wattage Density Modular Design (WDMD) allowing complete
control over the year produced by the data center's equipment.

’
4

U |
{3
- 2,200,000 sq ft

‘Source: www.forbes.com | Designed by Best Rank




Elméleti pelda a GPU alkalmazasara:

Evolucios modszer
(Retek 2014)

Egyszerre tobb rendszerdinamikai elOrejelzés hasznalata, amelyekben a kilonb6z6 tipusu
paramétereknek az értékei kilbnbdéznek egymastol.

Minden egyed, résztvevl egy kulénallé rendszerdinamikai rendszer.
Az egyedek génallomanya, pedig a rendszer paraméterei.

Az evolucios modszerben hasznalatos mutacio felelés azeért, hogy az egyedek kulonbozzenek
egymastol.

A keresztezés pedig két egymastdl fliggetlen rendszer felhasznalva torténik, ez a modszer garantalja,
hogy az Ujonnan létrejovo egyed bizonyos mértékben hasonlitson a mar meglévo rendszerekhez, de
bizonyos mértékben ugyanakkor térjen is el.

A szelekcid kulonboz6 feltételek, vagy azok kombinacidja alapjan torténhet. Ezek példaul a

kovetkez6ek lehetnek:

« sziiletések szama |-|WH| s ! L¢ T W
7 7 T - 7 L’ . s L.
* egészségugyi allapot Népesség —L‘ }_r Népesség ksk 5k
« szul6kord nék alakuldsa Sziiletés | Emigrécio |-| |-( Sziiletés | Emigrécio
* nyugdijas/gyerekek aranya e
. munkaképes népesség |-»| Halalozas |—“ _r[ Migracié |J Halalozas |—|_|. W
* Stb % Népesség Népesség ***
Sziiletés | —L| Emigracié |-| |—-| Sziletés }—l—|. Emigracié
* % *
>k b S >k

X X X




CPU egy szal
folyamatabra

(Retek 2012)

—

Aktualis allapot
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A CPU tobb szal

folyamatabra
(Retek 2012)

|

Aktualis allapot

b

Kezdeti populacié generalasa

Kezdeti mutacio

Egyedek generalasa keresztezéssel

Mutacio

Kiértékelés

Megmarado szelektalt egyedek

0 1 sfesk sk i

Megallasi feltétel

Y

magszam
Aktualis egyedek
1 sokok m
i l magszam
Aktualis egyedek
1 skoksk m k
_l l magszam
Aktualis egyedek Uj egyedek
magszam
J L
alis egyedek Mutacié utani egyedek
l l magszam
Egyedek
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i 0 | 1 | ekesk m k
l l k Egyedek generalasa keresztezéssel
Aktualis egyedek Uj egyedek
0 1 seskok m 0 1 etk k
k Mutécié
¥
is egyedek Mutacié utani egyedek
l l l m+k Kiértékelés
Egyedek
0 1 sk m+k

o s

Megmaradoé szelektalt egyedek

0 1 kK i

Megallasi feltétel

’ y




Mire hasznalhato a jovokutatasban

A mult és a keletkezo jovO6 nagymennyiségi adatainak feldolgozasa,
rovidebb ido alatt.

Egyszerre sok lehetséges jovoalternativa kepzese parhuzamosan a
szimulacioknal.

Részletesebb idGfelbontas és tavolabbi idépontokra kitekintd
elorejelzések és eloreszamitasok alkalmazasa.

Komplexebb, a valéosagot minél nagyobb mértékben megkozelitd
modellek és szimulaciok.

A mar megléevo kilénbdzo tipusu moédszerek kombinalasi lehetGsége.

Egyre valdsaghiibb interaktivitasi ,élmények” megjelenése a
szakértbk tamogatasara, a modellezés egyre tbbb fazisaban.
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