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Data Discovery 
new results

Scientific 
computing 
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C o r e  t o p i c s

• N e w  A I  p a r a d i g m

• C o m p l e x  s y s t e m s ,  b r a i n  n e t w o r k  a n a l y s i s

• C o g n i t i v e  &  c o m p u t a t i o n a l  n e u r o s c i e n c e

• U n i q u e  e v e n t  d e t e c t i o n

• C a u s a l i t y  a n a l y s i s

• T h e o r y  o f  q u a n t u m  c o m p u t i n g

• N e u r o r e h a b i l i t a t i o n

• M a s s i v e  u s e  o f  g r i d  a n d  G P U  p o w e r

• U s e  o u r  m e t h o d s

• G i v e  u s  c h a l l e n g i n g  d a t a  t o  a n a l y z e
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Why to meet DSC?
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To w a r d s  a p p l i c a t i o n s

U n i q u e  e v e n t  d e t e c t i o n

T i m e  s e r i e s  m i n i n g  

f o r  f i n a n c i a l  a n o m a l y  d e t e c t i o n
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Highlights from the results
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To w a r d s  a p p l i c a t i o n s

C a u s a l i t y  A n a l y s i s

C a u s e  e f f e c t  d i s c o v e r y  i n  p l a s m a
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Highlights from the results
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To w a r d s  a p p l i c a t i o n s

C a u s a l i t y  A n a l y s i s

D e t e c t i o n  I l l e g a l  b a n k  m a n i p u l a t i o n s

G r a v i t a t i o n a l  w a v e  d e t e c t i o n

E p i l e p s y  f o c u s  l o c a l i z a t i o n

P o s s i b l e  i n d u s t r i a l  a p p l i c a t i o n :

R o o t  c a u s e  a n a l y s i s  

i n  l a r g e  e x p e r i m e n t s ,

s c a l e  i n d u s t r i a l  p l a n t s

c o m m u n i c a t i o n  n e t w o r k s
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Highlights from the results
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Anomaly detection -
find a unicorn

● Not necessarily very different

● But unique!

● How to define uniqueness in continuous variables?

● Unicorn :  a state if all the spatial neighbors are 

temporal neighbors as well.  (The system dos’t

return to the spatial neighborhood)

𝑇𝑂𝐹 = 

𝑖 𝑘𝑁𝑁 𝑖𝑛 𝑠𝑝𝑎𝑐𝑒

𝑡 − 𝑡𝑖 2
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Anomaly detection -
find a unicorn
What is already known: GW 170817 

Gravitational waves of the merger neutron stars

Abbott, B. P., Abbott, R., Abbott, T. D., Acernese, F., Ackley, K., Adams, C., … Woudt, P. A. (2017). Multi-messenger Observations of a Binary Neutron Star Merger. The Astrophysical Journal, 



Click to edit Master title style

8

Causality discovery
in dynamic systems  (dss)

Three new method has been developed

Two for deterministic dss :

dimensional causality

code compression based causality

One for stochastic dss

Markov modelled  recursions  xn+1=f(xn,n+1)

NEW Feature:  they reveal hidden common cause  

X

Y

Z



Click to edit Master title style

9 9

Inside the plasma
in COMPASS tokamak

Lithium Beam Emission Spectroscopy 

(Li-BES) signal as a proxy for 

local plasma density

and 

Mirnov coil signal as an approximation 

of non-local 

magnetic field strength
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Scientific computing

Society under registration:
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J o i n  u s :

w i t h  d e c l a r a t i o n  o f  i n t e r e s t  o r

s i g n i n g  m e m b e r s h i p  a p p l i c a t i o n

WHY?

11

Scientific computing

Society under registration:
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• D a t a  s c i e n c e

• D a t a  M i n i n g

• S t a t i s t i c s

• C o m p u t a t i o n a l

• Chemistry

• Economics

• Mathematics

• Neuroscience

• Physics

• Sociology

• M a c h i n e  l e a r n i n g

• A r t i f i c i a l  I n t e l l i g e n c e

12

Scientific computing 
embraces among others:
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• S e r v e s  a s  a  p r o f e s s i o n a l  c o m m u n i t y  p l a t f o r m

• O r g a n i z e s  p r o f e s s i o n a l  f o r u m s

• H e l p  t o  a c c e s s  C o m p u t i n g  F a c i l i t i e s  ( C F )

• P r o v i d e s  s u p p o r t  i n  u s i n g  C F

• P r o v i d e s  s u p p o r t  t o  s t u d e n t s  a n d  e a r l y  c a r e e r  r e s e a r c h e s

13

The society
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Service providers
• C o m p u t i n g  r e s o u r c e s

• E d u c a t i o n  c e n t e r ,  m e n t o r  p o r t a l

• J o b  m a r k e t

• C o n f e r e n c e  /  w o r k s h o p  c e n t e r

14
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Education

• J u n i o r  r e s e a r c h p r o j e c t s ( i n t e r n )

• J u n i o r  r e s e a r c h c o m p e t i t i o n

• T h e s i s ,  d i p l o m a  s u p e r v i s o n

• P h D .  s u p e r v i s i o n

• A d v a n c e d  C o m p u t i n g C o u r s e s

15
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Membership
F o u n d i n g  m e m b e r s  ( b y  d e f o u l t r e g u l a r  m e m b e r s )

A s s o c i a t e d  f e l l o w s  ( l i m i t e d  r i g h t s  m e m b e r s h i p ,  l a t e r  a s  
a c k n o w l e d g e m e n t  o f  t h e  a c t i v i t y  a f t e r  o n e  o r  t w o  y e a r s  p r o m o t e d  t o  
r e g u l a r  m e m b e r s h i p )

F e l l o w s  ( r e g u l a r  m e m b e r s )

H o n o r a r y  f e l l o w s  (  m e m b e r s  o f  N a t i o n a l  o r  E u r o p e a n  A c a d e m y  e t c )

E t e r n a l  f e l l o w s  ( t i t l e  g i v e n  f o r  l o n g  o u t s t a n d i n g  s e r v i c e )

S u p p o r t i n g  f e l l o w s  ( l i m i t e d  r i g h t s  m e m b e r s h i p ,  c o n t r i b u t e  w i t h  f i n a n c i a l  o r  
n o n f i n a n c i a l  s u p p o r t  a s  d e c l a r e d ,  a c c e p t e d  b y  t h e  P r e s i d e n c y  a n d  c o v e r e d  b y  
c o n t r a c t )

16
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Pillars

17

Mission Vision

• The Society promote the 
establishment  scientific 
computing  

• Support the community by 

• organizing professional forums

• providing communication channel for 
the community

• providing access to computing 
resources

• promoting career of students and junior 
researcher

• Scientific computing occupies a 
central role in scientific research.

• It’s contribution to research and 
well being of the society became 
indispensable.

Values

• Scientific rigor,

• ethical conduct of research and
publication, 

• support of the next generation 
researchers, 

• social responsibility
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