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ObjectiveObjective

�� KeepKeep a  a  n o d en o d e i n  a  i n  a  c l u s t erc l u s t er u p a n d  u p a n d  r u n n i n gr u n n i n g i n  i n  

c a s ec a s e o f  a  f a u l to f  a  f a u l t

�� M i n i m i s eM i n i m i s e t h et h e n eedn eed f o rf o r h u m a n  h u m a n  i n t er v en t i o ni n t er v en t i o n

�� S i m pl i f yS i m pl i f y t h et h e l i f e o f  a n  l i f e o f  a n  a d m i n i s t r a t o ra d m i n i s t r a t o r o f  a  o f  a  

l a r g e l a r g e f a r mf a r m o f  o f  n o d esn o d es
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OverviewOverview

�� Fault Fault T o le r an c eT o le r an c e b yb y s o f tw ar es o f tw ar e

�� N o  N o  s p e c i ali s e ds p e c i ali s e d h ar d w ar eh ar d w ar e us e dus e d

�� A uto m ati c allyA uto m ati c ally d e te c td e te c t an d  an d  c o r r e c tc o r r e c t e r r o r se r r o r s

�� R uleR ule b as e db as e d ap p r o ac hap p r o ac h

�� M ath .  E x p r e s s i o n  M ath .  E x p r e s s i o n  us e dus e d to  to  f o r m ulatef o r m ulate

e r r o re r r o r / f ault / f ault c o n d i ti o n sc o n d i ti o n s
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Software Software s tru c tu res tru c tu re

�� ThreeThree m a i nm a i n c o m p o n en t sc o m p o n en t s o f  E D G  F T o f  E D G  F T 
d a em o nd a em o n ::

�� S en s o rsS en s o rs

�� D ec i s i o nD ec i s i o n u n i tu n i t /  /  c o rrel a t i o nc o rrel a t i o n en g i n een g i n e

�� A c t u a t o rsA c t u a t o rs

�� I n p u t  I n p u t  d a t ad a t a p ro v i d edp ro v i d ed b yb y W P 4  W P 4  m o n i t o ri n gm o n i t o ri n g
s y s t ems y s t em
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InternalsInternals

�� ArbitrarilyArbitrarily c o m p le xc o m p le x e x p re s s io n se x p re s s io n s o f  o f  v ario u sv ario u s typ e styp e s

( in te g e r,  ( in te g e r,  bo o le anbo o le an )  )  m aym ay bebe f o rm u alte df o rm u alte d

�� B o o le anB o o le an e x p re s s io n se x p re s s io n s u s e du s e d to  to  s p e c if ys p e c if y e rro re rro r

c o n d itio n sc o n d itio n s

�� S h o u ldS h o u ld an  an  e rro re rro r c o n d itio n  c o n d itio n  o c c u rro c c u rr a a c o rre s p o n d in gc o rre s p o n d in g

„„ ac tu ato rac tu ato r“  “  isis lau n c h e dlau n c h e d

�� I n p u t I n p u t d atad ata isis re c e iv e dre c e iv e d f ro mf ro m th eth e W P 4  W P 4  m o n ito rin gm o n ito rin g

s ys te ms ys te m
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ImplementationImplementation

�� Expression Expression t reest rees a rea re im pl em ent edim pl em ent ed b yb y a  a  
t em pl a t edt em pl a t ed c l a ssc l a ss h iera rc h yh iera rc h y w rit t enw rit t en in C + +in C + +

�� D a t aD a t a t y pest y pes c u rrent l yc u rrent l y su pport edsu pport ed :  :  b ool ea nb ool ea n,  int eg er ,  int eg er 
a nd  A N S I  C  a nd  A N S I  C  st ring sst ring s.  .  T h isT h is c a nc a n b eb e ea sil yea sil y ext end edext end ed
t o t o a rb it ra ril ya rb it ra ril y c om pl exc om pl ex t y pest y pes ((e. ge. g .  .  st ru c t sst ru c t s))

�� I nt erf a c eI nt erf a c e t o U N I X  O S  t o U N I X  O S  w rit t enw rit t en in in pl a inpl a in C ,  C ,  b u tb u t
m a inl ym a inl y a c c esseda c c essed t h rou g ht h rou g h c l a ssc l a ss a b st ra c t ionsa b st ra c t ions

�� R eposit oryR eposit ory A P I  of  A P I  of  t h et h e W P 4  W P 4  M onit oringM onit oring sy st emsy st em
u sedu sed t o t o g etg et inpu tinpu t d a t ad a t a f romf rom t h et h e M onit oringM onit oring
sy st emsy st em
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SensorsSensors

�� „Sensors“ „Sensors“ a rea re a n a n a b st ra c t i ona b st ra c t i on of  a  of  a  d a t ad a t a
sou rc esou rc e

�� I n I n p ri nc i p l ep ri nc i p l e t h eyt h ey c a nc a n p rov i d ep rov i d e d a t ad a t a of  of  a nya ny
t y p et y p e (( e. ge. g .  .  c om p l exc om p l ex st ru c t sst ru c t s ,  ,  c l a ssesc l a sses,  et c … ),  et c … )

�� C u rrent l yC u rrent l y i nt eg er,  A N SI  C  i nt eg er,  A N SI  C  st ri ngst ri ng a nd  a nd  
b ool ea nb ool ea n a rea re i m p l em ent edi m p l em ent ed

�� T h eT h e sof t w a resof t w a re c a nc a n ea si l yea si l y b eb e ex t end edex t end ed t o t o 
su p p ortsu p p ort f u rt h erf u rt h er t y p est y p es
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„„V i r t u a lV i r t u a l “  “  s e n s o r ss e n s o r s

�� „„V i r t u a lV i r t u a l s e n s o r ss e n s o r s “  “  a r ea r e a n  a n  a b s t r a c t i o na b s t r a c t i o n w h i c hw h i c h

p r o v i d e sp r o v i d e s c o m b i n e dc o m b i n e d o ro r c o r r e l a t e dc o r r e l a t e d d a t ad a t a f r o mf r o m

v a r i o u sv a r i o u s s i m p l e  s i m p l e  s e n s o r ss e n s o r s
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ActuatorsActuators

�� ActuatorsActuators areare an  an  ab stracti onab stracti on w h i chw h i ch p rov i d ep rov i d e

a a m e an sm e an s to to e x e cutee x e cute a a com m an dcom m an d on  a on  a n od en od e

�� An  An  actuatoractuator sh oul dsh oul d p e rf ormp e rf orm a a re p ai rre p ai r tasktask ,  ,  

e . ge . g .  .  re starti n gre starti n g a a d ae m ond ae m on oror cl e ari n gcl e ari n g a a 

d i re ctoryd i re ctory

�� U sual l yU sual l y ,  ,  th eth e actuatorsactuators areare sy ste msy ste m b i n ari e sb i n ari e s

oror scri p tsscri p ts


