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WHAT IS 6TISCH?

I o T s - > W S N - > L L N S - > I E T F  6 T i S C H

Is a communication standard introduced by IETF WG 
for providing reliable service to low power wireless 
sensing network. 

Employs TSCH – MAC protocol over IEEE 802.15.4e 

TSCH significantly reduce contention and path fading  

and improve reliability in low power and lossy 

network where devices are severely constrained.
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CHALLENGES!
• P O O R  S C A L A B I L I T Y  D U E  T O  

I N E F F I C I E N T  S C H E D U L I N G  &  

R O U T I N G .

• L A C K   O F  C O N S E N S U S  D U E  

T O  P E R F O R M A N C E  T R A D E -

O F F s  

• P O O R  O P T I M I Z AT I O N  O F  

R E S O U R C E S .   
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REVIEW OF 
6TISCH 
SCHEDULING 

L E T ’ S  D I V E  I N
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REVIEW BY CATEGORY 

SCALABILITY COMMUNICATION OVERHEADS ENERGY 
CONSUMPTION SUITABILITY

C E N T R A L I Z E D  POOR
• HIGH CONFIGURATION & 

SIGNALLING OVERHEADS
• BUFFER OVERFLOW LIKELY

HIGH STABLE STATIC

D I S T R I B U T E D HIGH • HIGH 6P TRANSACTIONS
• BUFFER OVERFLOW UNLIKELY MODERATE DYNAMIC 

H Y B R I D POOR
• EXCESS MONITORING COST
• INFLATED PACKET HEADER
• BUFFER OVERFLOW LIKELY 

MODERATE DYNAMIC
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W H AT  C A N  B E  D O  A B O U T  I T  ?

We propose a novel scheduling solution called ‘smart 
scheduling reservation (SSR)’ embracing negotiation-led 

reactive scheduling with some intelligence about 
network topology to  generate overprovisioning 

dynamically, avoid schedule wastage and optimize 
buffer as well as energy consumption.



CAKE SLICING

C a k e  s l i c i n g  m o d u l e  i s  f o u n d a t i o n  t o  

t h e  p r o p o s e d  s o l u t i o n ,  r e n d e r i n g  a  l i s t  

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

s c a l a b l e  m a n n e r.  T h e  p r o p o s e d  s l i c i n g  

m e t h o d  i s  n o v e l  a n d  h a v e  n o  a d v e r s e  

i m p a c t  o n  t h e  n e t w o r k  p e r f o r m a n c e .
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MOTE LOCATOR

M o t e  l o c a t o r  m o d u l e  c a l c u l a t e s  t h e  

p o s i t i o n  o f  t h e  m o t e  i n  t h e  n e t w o r k  i n  

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

u s e d  t o  c a l c u l a t e  d y n a m i c  t r a f f i c  

v a r i a n c e  a n d  p a c k e t  a g g r e g a t i o n .
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Tr a f f i c  v a r i a n c e  i s  t h e  v a r i a n c e  
b e t w e e n  a c t u a l  t r a f f i c  a n d  t h e  
p r e d i c t e d  t r a f f i c  o n  t h e  m o t e  
d u r i n g  u p s t r e a m  t r a n s m i s s i o n .  S S R  
c a l c u l a t e s  a  s i n g l e  d i g i t  t o  
a d d / r e m o v e  w i t h  t h e  h e l p  o f  
d i s c r e a t e  s l i c i n g  a n d  m o t e  l o c a t o r  
m o d u l e .

TRAFFIC VARIANCE



CELL  SELECTION

C e l l  s e l e c t i o n  f o l l o w s  h y b r i d  

t e c h n i q u e s  c o m b i n i n g  r a n d o m  a n d  

c r i t e r i o n - b a s e d  s l o t  f i l t e r i n g .  T h i s  

i s  k e y  t e c h n i q u e  t o  o p t i m i z e  

b a t t e r y  l i f e  a n d  m a n a g e  q u e u e  

b u f f e r  e f f e c t i v e l y .  
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PACKET AGGREGATION

P a c k e t  a g g r e g a t i o n  f o l l o w s  d y n a m i c  

s e l e c t i o n  o f  p a c k e t s  f r o m  t h e  b u f f e r  

a s  s o m e  m o t e s  g e n e r a t e  l e s s  a n d  

f o r w a r d  m o r e   o r  v i c e  v e r s a .
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RESULTS

( A )  p k t s  c a n  e n t e r  i n  n o  t i m e

( B )  S u c c e s s f u l  r e t r a n s m i s s i o n

( C )  N o  s h o r t a g e  o f  T S C H  c e l l s

( D )  N e g l i g i b l e  q u e u e  o v e r f l o w

( E )  C o n t r o l l e d  q u e u e  d e l a y  

( F )  H i g h  b a t t e r y  p e r f o r m a n c e

( G )  H i g h  r e l i a b i l i t y  

( H )  L o w e s t  l a t e n c y :  n o  t r a d e - o f f s  

( I )  L o w  c o l l i s i o n :  j u s t  u n d e r  5
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WHAT’S NEXT
L O O K I N G  A H E A D
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NEXT AGENDA 

P u b l i s h i n g  j o u r n a l  
 SSR can unanimously satisfy diverse 

needs of 6tiSCH network in scalable 
manner.

 It is a flexible approach to be 
adapted in multi-hop 6tisch network.

 Flexible to adapt to multicast, 
unicast, and broadcast scheduling.  

I m p ro v e  
s c a l a b i l i t y  u s i n g  
n o v e l  ro u t i n g  
s o l u t i o n
 Improve link metrics performance

 Stay a head with path formation

 Overhead management

 To improve convergence 

I n t e g rat i o n  o f  
s c h e d u l i n g  a n d  
ro u t i n g  s o l u t i o n s
 Implement routing solution  in 6tisch 

stack

 Test results 

 Record overall performance

 Publish the findings
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THANK YOU
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U n i v e r s i t y  o f  S t i r l i n g


