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Electromagnetism

Strong interactions
“Weak” interactions
Gravity (?)
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Electromagnetism

Strong interactions
“Weak” interactions
Gravity (?)

Size of fluctuations—
(Planck’s constant)

(CSSM, Adelaide)
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Ball moving through air —mass
Ball moving through a viscous medium — eff. mass
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Ball moving through air —mass
Ball moving through a viscous medium — eff. mass

Task— Average over
field configurations
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1-dim integration [ dz P(z)
2-dim integration [ dx dy P(z,y)
high-dim integration:

fields

S dE,, dE -~ dE

x1,000,000 P(E)

S

point in space (time) probability (theory)
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1-dim integration [ dz P(z)
2-dim integration [ dx dy P(z,y)
high-dim integration:

fields

S dE , dE .-~ dE

x1,000,000 P(E)

point in space (time) probability (theory)
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A Computational Challenge:

« AssumelE, = {+,-}, [dE, — > .

Prospects and Limitations of Grid Computingin ParticleiBoy — p.5/17
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« AssumelE, = {+,-}, [dE, — > .

» only 80 fields: 28° ~ 102%* operations.
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A Computational Challenge:

« AssumelE, = {+,-}, [dE, — > .
» only 80 fields: 28° ~ 102%* operations.

» super-computerl(l’F'lop/sec):
10** operations— 31,000 years
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2% ~ 10** operations.

10%* operations— 31, 000 years

Solution:
use only configurations which are “probable”

filds

S dE,, dE ;- dE P(E....

p | dE

point in space (time) probability (theory)
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Ferromagnet at room temperature
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Ferromagnet at high temperature )
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configl  config2  config 3 config 4 config 5

1

B
S~ o

magnetisation, specific heat, ....

Average
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Markov Chain Monte-Carlo
MC step

TN NS N TN

config 1 conflg 2 conflg 3 conflg 4 config 5

TH n Aver a'ge
important

magnetisation, specific heat, ....
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Markov Chain Monte-Carlo

417 days !
MC step

ST T th T Th T TR

conflg 1 conflg 2 conflg 3 conflg 4 conflg 5

t_.i" .
: . | i'l.
"l" ) i i | | L.

T need

Avera e
"Important” g 10,000

L. . configs !
magnetisation, specific heat, ....
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' ﬂ ‘important”
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//// | \\node:
#3 #5

config 1 conflg 2 conflg 3 conflg 4 config 5

magnetisation, specific heat, ....
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56N | !EIIF{! "important”
ours ! ’
1,800 node:!

AT N

conflg 1 conflg 2 conflg 3 conflg 4 config 5

configs

magnetisation, specific heat, ....
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Limitationsof G 1 dComput | ng:

« Where does the
first “important” configuration come from?
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“Important”

- “thermalisation” needed:

MC step

TN NS N TN

config 1 config 2 config 3 config4 config 5

2 2 2
£
pt pt il =
|
ft it it
|, |
3 v 5 7 T T 5 7 E
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» “thermalisation” needed:

MC step

TN NS N TN

config 1 config 2 config 3 config 4 config 5

2 2 2
£ |
pt pt fijlm =
|
ft it it
|, |
g T 5 7 T T 5 7 2 y

» grid facilities of little help!

- Solution: cluster computing
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fast communication (InfiBand, Myrinet,...)

Egﬁ*’_’t’i?' :

60

software tools: I\/IPI/LAM...
clever CODE design
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» ClusterConputing: 11 x 8

* &1 dConputi ng: 1780 nodes24 hours

P e R T D T a0 L T AT

Tozl
LRI
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valuable tool

"important”

417 day— 5.5 hours

config 4 con

node:

N #5
confi fig 5
R —
- - .
2 e ii 5

~__ \
Il Average

magnetisation, specific heat, ....
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> valuable tool

"important”

417 day— 5.5 hours

~ 45

~__ \.‘ ’ /////
I Average -

magnetisation, specific heat, ....

» liImitations

MC step

config 1 config 2
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> valuable tool

417 day— 5.5 hours

~__ \.‘ ’ /////
I Average -

magnetisation, specific heat, ....

» liImitations

MC step

config 1 config 2

» ldeal setting:
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