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LNT MODEL

https://qithub.com/openhwgroup/cv-hpdcache/ -- The full HPDcache, with its internal components.
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CONTROLLER MSHR, REFILL REQ, CMI_REQ R, CMI RSP R, MSHR NOTIF ->
| MSHR [...]

CONTROLLER_RTAE, RTAB REQ, CRI REQ, WBUF NOTIF, MSHR_MNOTIF ->
RTAB [...]
end par
end process

int rtab_find_ready(int last) { function rtab_find_ready(rtab:RTAB_Array, last:int): int is
int i = (last + 1) mod % RTAB_NENTRIES; var i:int in i := (last + 1) mod RTAB _NENTRIES;
for (;;) { loop
if (rtab[i:!.valid &% rtab[i].1ll_head && pSEUdOCOde funCtiOn... if rtab[Nat (i?].valid and rtab[Nat (i)].1l1] _head and
(rtab[i].deps == 0)) (rtab[Nat (i)].deps == NoDeps) then
retiurn~d; é return i
if (i == last) ] elsif i == last then
return -1; ...to LNT function return -1
end 1if;
i := (i + 1) % RTAB_NENTRIES; i := (i + 1) mod RTAB_NENTRIES
} end loop
} end var end function

BENEFITS: FORMAL ANALYSIS WITH CADP ®
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Temporal logic formula: RVWMO safety property
e gpsE se = B8 Do

{REQ 7any 7any 7s:nat 7tl:nat 7Ta:string}l.
not ({RSP_W 7any !s !t1} or {RSP_R 7any !s !t1})x*. __

{REQ 7any 7any !s 7t2:nat 'a where tl1 <> t2}.

not ({RSP_W 7any !s !t1} or {RSP_R 7any !s !t1})=*. 7 (=G
{RSP W 7an lg 1£2 } or { RSP R 7an lg 1£92 } tEHEEH WEUF WEUF ARBAY WEMTRY [MOADDH, MODATA, O, FREEY, WENTRY [MOADDR, HODATA, O, FREER, -1, -1}
- § y . . _ [ y _ |

:-_-:Fu AEQ ISTORE 102 1 1 141
1 false :—_EGHTHGLLEH WRITEBUFFER 102 1 11 141
CAI RSP W02 1 1
t:-_-:HE-:H WEUF WEUF ARAAY WENTRY [41, 02, 0, PENDY, WENTRY [NOADDR, MODATA, O, FREER, +0, +0t
:—_Eﬂl AEQ ISTORE 101 1 12 141
:-_-:}DMTHGLLEH WRITEEUFFER 101 1 12 141
CRI RSP WID1 11 12
@ CHECK WEUF WEUF ARRAY WWENTRY (A1, D1, 0, PENDY, WENTAY [NOADDR, NODATA, O, FREER, +0, +0}

Counterexample trace

<initial state> l—:-_-:Fu AEQ ISTORE 102 1 12 142
tC{IHTFl-EILLEFl WRITEBLFFER ID2 11 12 142

Al ASP W 02 1 12

@ CHECKE WEUF WELUF ARRAY DWEMTRY (A1, D2, 0, PEMD:, WEMTRY 142, O2, O, PEMDH, +0, +17%

"CRI_REQ !STORE !D2 !1 !1 !A2" R
"CRI_RSP_W !DZ !1 !1.. ttEHEEEI!b:EEFDEﬂEI;ITD;HHMI't"'a'EHTFl“f[ﬁ.1.DE.I:I.EEH'I'I-.WEHTFL‘HHGADDFLHGDATA.IZI,FF[EE}}.+G.+'ZI}
"CMI REQ_W !AZ !DZ" =-— WELF MOTIF 141

- @ CHECK 'WEUF MWEUF ARRAY WEMTRY [41, 02, 0, FREEY, WENTRY [MOADDRA, MODATA, O, FREER, -1, -1}
"CRI REQ !STORE !D2 1 12 IA1"
"CRI_RSP W !D2 !1 12"
"CRI_REQ !STORE !D2 I!1 I3 IA1"
"CRI_REQ !STORE !D2 !1 !4 !A1"

"CMI_RSP_N !Az l D2 . : HEQ EET-EIFlE =D1 =1 EE im
"CMI_REQ W !Al D2« CAI REQISTORE 102 1 12 141

"RTAB_REQ !STORE !D2 !1 !3 !A1" CRI REG ILOADNODATA 11 2 1y

" CMI RSP w ! Al ! D2 " T": CHECK !':-.;I:'N:-HE [iHVﬁ.LlD} |WEL|F WEUF ARRAY WEMTRHY (A1, 02, O, FHEE}, WENTHY [MOADDR, NODATA, O, FREE}, -1, -1} IMEUF [MSHA ARAAY [MENTRY [MOADI
"RTAB_REQ !STORE !D2 !1 !4 IAL1"
"CRI_RSP_W !D2 !1 14"

<goal state>
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