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talkspurt talkspurt 
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time 

Voice traffic 
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n	
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(high prio, bursty) 

0  a  b   c time 

Class 2 
(low prio, constant) 

0 

No class 2 output in [0,a] and [b,c] at node n 
Class 2 output becomes bursty at node n 
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node	


Network 
interface	


optical to 
electrical 

electrical to 
optical 

electronics 

Optical signal is re-created at every non-receiver node 
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Interface 1 Interface 2 Interface 3 Interface 4 

Passive star 
(Cylinder of glass)	


Output = sum of inputs;  
Problem: signal is divided among receivers (power)	
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Bus  
arbitration 



21.12.2011	


8	


HPI 
Embedded Systems 
Programming  15 

HPI 
Embedded Systems 
Programming  16 

0000 

0010 

0011 

0001 

0100 

0101 

0111 

0110 

1000 

1010 

1011 

1001 

1100 

1101 

1111 

1110 



21.12.2011	


9	


HPI 
Embedded Systems 
Programming  17 

From	
 To	
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Deadline guarantee	
 Network 
topology	


VTCSMA	
 no	
 broadcast	

Window	
 no	
 broadcast	

Timed token	
 yes	
 ring	

IEEE 802.5	
 yes	
 ring	

Stop and go	
 yes	
 Point-to-point	

Polled bus	
 no	
 bus	

Hierarchical round 
robin	


yes	
 Point-to-point	


Deadline-based	
 no	
 Point-to-point	
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RC 

VC 

busy free 

t1 t2 t3 t4 

t1’ 

t2’ 

t3’ 

t4’ 

VC freezes when channel  
becomes busy and is reset  
to RC when channel becomes free 
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Performance evaluation: 
Simulation (no analytical solution) 

•  VTCSMA is better than CSMA 
•  VTCSMA-D performs best 
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Algorithm maintains a stack 
of two-tuples (u, i)  in each 
node;  

•  u - upper bound of a 
window in which collision 
occurred 

•  i - zero, unless node 
has a message involved in 
collision 
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Flowchart of timed token protocol after 2nd cycle 
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SD AC 

FS SD AC ED DA SA message error control code ED 

ED Token format 

Data packet format 
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In each frame Φ1 of duration 6, class1 traffic takes up three slots;���
the rest is reserved for classes 2 and 3	

In each frame Φ2 of duration 10, class2 traffic takes up three slots;���
with one being reserved for class3	



