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BACKGR O U ND

Syst e m : C o m m o d ity C lust e rs

Pro g r a m : D a t a P a r a ll e l

D a t a : Irr e g u l a r
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BACKGR O U ND

Syst e m : C o m m o d ity C lust e rs

Pro g r a m : D a t a P a r a ll e l

D a t a : Irr e g u l a r

A i m : i m p ro v e p e rfor m a n c e usin g l o a d b a l a n c in g
(in fo + d e c i d e + e x e c u t e )

• b a l a n c e d d a t a - e q u a lly d istri b u t e d

• u n b a l a n c e d d a t a - n o t b a l a n c e d
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PR OBLEM

• r e g u l a r l o a d b a l a n c in g so lu ti o ns a r e n o t a p p li c a b l e

• irr e g u l a r d a t a so lu ti o ns a r e v e r y s p e c ifi c

• RTS p e rfor ms a ll l o a d b a l a n c in g st e p s
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COMPILER AWARENESS

Q u e sti o n: H o w us e fu l is c o m p il e r a w a r e n e ss o f m or e
a d v a n c e d d a t a d istri b u ti o ns in e n a b lin g m or e e ff e c tiv e l o a d
b a l a n c in g ?

A d v a n t a g e s:

• G r e a t e r fl e xi b ility in l o a d b a l a n c in g d e c isi o ns

• C o m p il e r c a n o u tlin e m or e c h o i c e s for ru n ti m e syst e m

• M or e s p e c ifi c in c a t e g orisin g d a t a d istri b u ti o ns

• N o n e e d t o b a l a n c e si m p ly t o fin d o u t m or e in for m a ti o n

C O M P IL ER A W A RE N E SS 4



NEW DATA DISTRIBU TIONS AND CHARACTERISTICS

Ext e n d t h e d a t a d istri b u ti o ns:

• B a lD a t a - e q u a lly d istri b u t e d d a t a

• B a lS e g - B a lD a t a , b u t w it h o u t s p lit s e g m e n ts

• KIm b - i m b a l a n c e d , in a g l o b a lly k n o w n w a y

• Im b - u n k n o w n d istri b u ti o n

• O u t O f O r d e r - d a t a or d e r is e x p li c it
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D a t a C h a r a c t e risti c s:

Us e fu l for fin e t u n in g l o a d b a l a n c in g d e c isi o ns

• D e g r e e o f i m b a l a n c e : d iff e r e n c e in a m o u n t o f d a t a o n
e a c h n o d e

• D e g r e e o f irr e g u l a rity: d iff e r e n c e in siz e o f d a t a s e g m e n ts

• N u m b e r o f s e g m e n ts

• Av e r a g e s e g m e n t siz e
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EXAMPLE: PERM U TE

in p u ts: d a t a a rr a y a n d in d e x a rr a y

o u t p u ts: r e - a rr a n g e d d a t a a rr a y

b e for e : b a l a n c e b o t h a rr a ys, t h e n ru n fu n c ti o n
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EXAMPLE: PERM U TE

in p u ts: d a t a a rr a y a n d in d e x a rr a y

o u t p u ts: r e - a rr a n g e d d a t a a rr a y

b e for e : b a l a n c e b o t h a rr a ys, t h e n ru n fu n c ti o n

a ft e r:

• c o m p a r e d istri b u ti o ns, a n a lys e d a t a c h a r a c t e risti c s

• r e - d istri b u t e d a t a fro m o n e / b o t h a rr a ys a s n e e d e d

• ru n fu n c ti o n
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LIMITATIONS

• d istri b u ti o ns a g o o d g u i d e , b u t c a n b e a m b i g u o us

• d iffi c u lt t o c o m p a r e t w o / m or e d istri b u ti o ns

• d iffi c u lt t o o p ti m is e l o a d b a l a n c in g c o d e

• g r e a t e r fl e xi b ility c o u l d l e a d t o l a rg e o v e rh e a d
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RES U LTS

B a lD a t a vs B a lS e g :

Fu n c ti o n: s e g m e n tSu m

D a t a : s e g m e n ts t h a t a r e s p lit a c ross n o d e b o u n d a ri e s u n l e ss
p l a c e d o u t o f or d e r

B e n c h m a rk: B a lD a t a vs B a lS e g d a t a + u n or d e r e d

R e su lt: 10000 d a t a e l e ms o n 8 n o d e c lust e r: b a lS e g is 2 or d e rs
m a g n it u d e f a st e r
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