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System-Level Cache Coherency for Heterogeneous SoCs
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Formally Modeling an ACE-compliant SoC using CADP (http://cadp.inria.fr)

Experimental results: state space generation and verification
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ACE—compliant -
interconnect (CCI) AXI port In the table above, we use those sets of allowed transactions:
So = set of all ACE (respectively ACE-Lite) transactions
AR F%P';W W E-T S1 = { MakeUnique, ReadOnce, Read Unique, WriteBack}
Y Yy Y Sy = { Makelnvalid, Make Unique, ReadShared, Read Unique, Write Back}
_ 0 Ss = { MakeUnique, WriteBack}, S; = { ReadOnce}
model overview AXI slave (memory) Sy = { CleanInvalid, CleanShared, Read Unique, WriteBack}

Ss = { Makelnvalid, Make Unique, Write Back}

Verified Properties in MCL (Model Checking Language)

Complete Execution of Transactions Data Integrity
[ true * . { AR 7op:String ?n:Nat ?1:Nat ... } ] inev ( { R 'op !n !1 } ) b rne -
{ W '"WRITEBACK" 7c:Nat T1:Nat 7d:Nat } .
( not { W '"WRITEBACK" !"O" 11 !'d 'c¢ } ) * .
Cache Coherency { W !"WRITEBACK" '"0" '1 !'d !c } .
[ true * . (
{G 7m1:Nat ?indM:Nat "ACE UD"} . ( not { AC 7any of String Tany of Nat 'c 7Fany of Nat !1 } ) and
( not ({G !'m1 !indM ?s1:String where s1<>"ACE_UD"}) ) * . ( not { W 7any of String !"0" !1 7any of Nat 7any of Nat } )
{G ?m2:Nat !'indM 7s2:5tring where (m2<>ml) and (s2<>"ACE_I")} ik

{ W 7any of String !"0" 'l 7h:Nat 7any of Nat where h<>d }
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Perspectives
e Generic Interconnect model for analyzing impact of a coherent interconnect in a model of a concrete SoC

 Model-based test and validation:
automatic test-scenario extraction and guided (co-)simulation
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