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Agents, roles, tables

Home Remote
LR

RREQ

LR

RR

HRSP

FWD



ASCII tables

Home table(s)

Current state Next state Outputs Inputs

CMD H N1 N2 N3 CMD H N1 N2 N3 N1 N2 N3 REQ/RESP/FRWD

none E I I I none S S I I RD_RSP - - OCI_RD
(Read from remote node)

none S S I I LCL_WR S S->I I I INVAL - - LCL_WR_LCL_A
(local write to home address)

LCL_WR S S->I I I none M I I I - - - INV_RSP (Invalidate response)





Architectural modeling tool



Protocol checks

▪ Protocol checks
‒ PRLL

• No two transitions have same 
trigger

‒ Full
• No missing transitions

‒ Cover
• All transitions are reachable

▪ End-to-end checks
‒ Deadlock
‒ Cache coherence
‒ Data integrity
‒ Good state





CHI-E modeling and verification



Manual assume-guarantee for FULL



Challenges





Assume-guarantee for FULL



Automated proof using assume-guarantee
oAdvantages:

o Proof management
o Proving helper assertions 

and then converting them to 
assumptions is fully 
automated

oPitfalls:
o Still need to create all the 

helper assertions tables 
manually. 
Not a tool’s fault



Case splitting
oProof by cases:

A mathematical proof by 
exhausting all the exclusive 
possibilities.
Theorem to prove Alpha:

((a || ~a) → Alpha) == Alpha

((a || ~a) → Alpha) ==
((a) → Alpha) &&  ((~a) → Alpha)



Dividing & proving FULL case through case 
splitting
o Fully programable
o Completeness check 

ensure no missing cases
o No need of helping 

assertions
o No arbitrary assumptions 

can be added to the 
sub-proofs

o Almost a theorem prover 
like



Using split-case analysis iteratively
One can keep 
splitting the 
problem to 
exactly find the 
reason proofs 
are not 
converging!



Results and conclusions


