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Formally verified: 
 Necessary and sufficient condi+ons 
 Correctness of specifica+on of algorithms 

 F. Verbeek and J. Schmaltz. A Fast and Verified Algorithm for Proving 
Store‐and‐Forward Networks Deadlock‐Free (PDP'11) 
 ‐‐‐‐. Automa+c verifica+on for deadlock in networks‐on‐chips with 
adap+ve rou+ng and wormhole switching (NOCS ‘11) 
 ‐‐‐‐. On Necessary and Sufficient Condi3ons for Deadlock‐Free Rou3ng in 
Wormhole Networks (TPDS ’11) 
 ‐‐‐‐. A Comment on “A Necessary and Sufficient Condi3on for Deadlock‐
Free Adap3ve Rou3ng in Wormhole Networks” (TPDS ‘11)  

Algorithms 

 Deadlock freedom is an essen+al property for Networks‐on‐chips 
 Manual deadlock detec+on is extremely error‐prone 

Switching  Complexity  Complete  Formally verified 

Packet  O(N2)  Yes  Yes 
Wormhole  O(N3)  No  Yes 

Source code and proof scripts: 
h=p://www.cs.ru.nl/~freekver/dl_ic.html 

Implementa+on of algorithms in C 

d0  d1 

A 
B  C 

E  D F 
B

C
E

A

D

F

Example: 


