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How to do that?

® Objectives:

1. Formalize the translation from K to
KORE

2. Translate a K semantics into
DEDUKTI, to execute it.

3. Translate a K semantics into K
DEDUKTI, to check proofs.

4. Export K semantics into COQ,
AGDA, etc. thanks to DEDUKTI.

¢ Milestones: Isabelle
1. Test the semantics.
2. Recheck KPROVER proofs.
3. Prove properties about a language £
described in K.
4. Allow multi-formalism semantics.
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KORE: A MATCHING LOGIC theory

axton{R} \extists{R} (Val:SortInt{}, \equals{SortInt{}, A} (Val:SortInt{}, Lbl'UncsPlus'Int Unds'{}(K8:SortInt{}, K1:SortInt{}))] [functional{}()] // functional
axion{R} \exists{R} (val:Sortstring{}, \eguals{Sortstr ug(}, R} (vel:Sortstring{}, Lbl'UndsPlus'string'undsUnds'STRING-COMMON'Unds'String'Unds'string'unds'string{}(k0:Sortstring{}, Ki:Sorzstring{}))) [*:
axton(R] \exists{R] (Val:SortAExp(), \equels{sorcs R} (Val:SortaBxp(}, Lbl'UndsplusUndsunds’ INP-SYNTAX'Unds' AExp' Unds ' AExp'Unds ' AEXP{} (KE:SOrtAEXp{}, K1:sorcAEXp(}))) [functional{}()] /j functiona)
axion{}\implies{SortAExp{}} (\end{SortAZxp{}} (Lbl' Unds# LusUndstids 9P -STAY Unds AEXp'Unds ' 4Exp'Unds 'AEXD(}(X0: Sor tAEXp(}, X1:Sort&Exp{}), Lbl'UndsPlusUndslnds' I4P-SYNTAX'Unds'AEXp'Unds  AExp'Unds' AEx:
axton{}\not{Sortaexp{}} (\ard{sortAExp(}' (Lb1'UndsPlusUndsUnds ' IMP-SYNTAX ' Unds'AExp'Unds ' AExp'Unds ' AExp{) (X8 :SortAEXp{), X1:SortAExp{}), Lbl'Uncs'-'UndsUnds'IMP-SYNTAX'Unds'AExp'Unds'AExp'unds'AExp{}(Y?
axion{}\not{SortAExp{]} (\and{SortAExp{}} (Lbl'UndsPlusUndsUnds'IHP-SYNTAX'Unds'AExp'Unds'AExp'Unds'AEXD(}(XE:SartAExp{}, X1:SortAExp{}), Lbl'UndsSishundslnds' IHP-SYNTAX'Unds'AExp'Unds'AExp'Unds ' AEXp{} (3
axion{R} \exists{R} (Val:Sortlds{}, \equals{SortIds{}, R} (Val:SortIds{}, Lb1'UndsComnlndsUnds' INP-SYNTAX'Unds ' Ids'Unds'Id'Unds'Ids(}(K0:Sorcld{], K1:SortIds{}))) [Functionl{}()] j/ functional
axion{}\implies{SortIds{]} (\and{SortIds{}} (Lbl'UndsConmUndsUnds'IMP-SYNTAX 'Unds'Ids'Unds'1d'unds'Ids{}(x9:SortId{}, X1:SortIds{}), Lbl'UndsConmUncsUnds'INP-SYNTAX'Unds'Ids'Unds'Id'Unds'Ids{}(Ye:sart1d>
axion{R} \exists{R} (Val:SortInz{}, \equals{SortInt{}, R} (Val:SortInt{}, Lb1'Uncs'-Int'Unds'{}(KS:SortInt(}, K1:SortInt(}))) [functional{}()] // functionall
axion{R} \exists{R} (Val:Sorthep{}, \equals{SortHap{}, R} (Val:SortMap{}, Lb1'Uncs'-Hap'UndsUnds'¥AP'Unds'Map'Unds ' Map'Unds'Nap{}(KD:SortHap{}, K1:SortMap{}))) [functional{}()] // functional
axion{R} \exists{R} (val: SortAExp(}, \equals{sor , R} (Val:SortaExp{}, Lbl'Unds'-'UndsUncs'IMP-SYNTAK Unds'AExp'Unds'AExp'Unds AExp{}(K0:SertaExp{}, K1:SortAExp{}))) [functional{}()] // functional
axion{}\inplies{SortAExp{}} (\znd{SortAZxp{}} (LbU' Unds" - ndstnds ' HP-SVATAX Uncs AExp ' Unds ' AExp ' Unds ' AEXp{) (13:SOrtAEXD(), K1:SortAEKP(}), LbL'Unds'-'UndsUnds’ IHP-SYNTAX Unds ' AExp ' Unds' AEp Unds
Sxion{1\ 10t (S0 EABXD{1} (\and{SortAEXp{}) (Lo1Unds ~Unds.nds" THP-SYNTAX Unds" AExp*Unds ' AExp'Unds'AEX) (3 (X0:S0r A=xp(3, X1:5artaBXp()), Lbi"Undsslshunds.nds' THP-SYNTAK Unds* AEX) " Unds " Axp' Unds xp(3 (Y-
axion{R} \exists{R} (val: SnrtAExv(}, \equals{sor 5 R} (val:SortaExp{}, Lbl'UndsSishUncsUnds' INP-SYNTAX'Unds'AEXp und< AExp'Unds' AEXp{} (KB:SortAExp{}, K1:SortAExp{}))) [functional{}()] // functiona
axion{}|inplies{SortAExp{}} (\znd{SortAZxp{}} (Lb1' UndsLshlndslinds T4 -STAY Unds' AEXp'Unds ' AExp'Unds 'AEXp{} (X0: SortAEXp(}, X1:SortAZxp{}), LbL'UndsSLshUndsUnds ' I4P-SYNTAX'Unds ' AExp'Unds nsxp Unds' AEx:
Sxion(R] \exists(R) (Val:sort8ool(}, \equsls(SorcBool(3, B} (val:sortaool{}, Lol Unds-LT-2qls Int Unds' (3(K0:Sor<Int{}, Ki:Sor<Int}))) [unctional(}()] /f functionsl
axion{R} \exists{R] (ValiSortBool{}, \equals{SortBool{}, R} (Val:Sortsool{}, Lbl'Unds-LT-Eqls'Yap'UndsUnds'MAP'Unds Bool'Unds'Hap'Unds ' Mep{}(K8:Sorthap{}, K1:SortMap{}))) [fun
axion{R} \exists{R} (Val:SortBool{}, \equzls{So , R} (Val:Sortdool{}, Lbl'Unds-LT-Eqls'Set'UndsUnds ' SET'Unds'Bool'Unds 'Set'Unds' Se<{}(K8:SortSet{}, K1:SortSet{}))) [fun
axion{R} \exists{R} (Val:SortBool{}, \equals{SortBool{}, R} (Val:Sort3ool{], Lbl'Unds-LT-Eqls'Scring'UndsUnds ' STRING-CONMON'Unds'Bool'Un g'Unds' String{} (Ke:Sortstring(}, K1:Sortstring{})))
axion{R} \exists{R} (Val:SortBExp(}, \equals{So , R} (ValiSortsExp{}, Lbl'Unds-LT-EqlsUndslnds' IHP-SYNTAX'Unds'BExp' Unds 'AEXp'Unds'AExp{}(KO:Sor chExp(}, K1:SortAExp{}))) [functional{}
axton{}\ inplies{SortBExp{}} (\znd{SortBZxp{}} (Lb1'Unds-LT-EqlsUndsUnds' IHP-SYNTAK' Unds'BExp'Unds 'AExp'Unds ' AExp{}(X8:SrtAExp{}, X1:SortAExp{}), Lbl'Unds-LT-EqlsUndslnds' INP-SYNTAY ' Unds 'BExp' Unds'AZxp'
axion{}\not(Sort3Exp{}} (\and{SortBExp{}} (LbL'Unds-LT-EqlsUndsunds' INP-SYNTAX'Unds'BEXp'Unds ' AEXp'Unds' AEXP{}(X0:SortAEXP(}, X1:SortaEXp{}), Lbl'Unds-LT-UndsUnds' I4P-SYNTAX'Unds'BExp'Uncs' AEXP'Unds'AEX3
axion{}\not{Sort3Exp{}} (\and{SortBEXp{}} (LbL'Unds-LT-EqlsUndsunds' IMP-SYNTAX'Unds'BExp'Unds' AEXp'Unds' AEXP{}(X0: SortAEXP(}, X1:SortAExp{}), Lbl'Unds'and'UndsUnds' IHP-SYNTAX Unds'BExp'Unds'BExp'Unds'BE?
WP-SYNTAX' Unds 'BExp Unds' AExp'Unds' AExp{ }(X0: Sor tAExp{}, X1:SortAZxp{}), Lblnot'Undslnds'THP-SYNTAX'Unds'BExp'Unds'BExp{} (Y2:SortBExp3
R} (Val:Sortaool{}, Lbl'Unds-LT-'Int Unds' {}(K8:SortInt{}, K1:SortInt{}))) [functional{}()] // functional
axion{R} \extsts{R} (Val:SortBool{}, \equals{SortBool{}, R} (Val:SortBool{J, Lbl'Unds-LT-'StringUndsUnds'STRING-COMNON'Unds' ool 'Unds'String'Unds' Scring{}(K0:Sor sString{}, Ki:Sorcstring{}))) [Functionas
axton{R} \extsts{R] (val: SortBExp(}, \equels(Sof , B} (Val:Sortsexp{}, Lbl'Unds-LT-Undsunds' INP-SYNTAX ' Unds 'BExp'Unds 'AExp' Unds ' AExp{}(Ka:SortAEXp(}, K1:SorzAExp(}))) [functional{3()] // functiona’
axion{}\inplies{SortBExp{}} (\znd{SortBExp{}} (LbU' UndeLT-Undslinds T4 SYNTAY Unds BEXp'Unds' AExp'Unds' AEXp{}(X:Sor tAEXp{}, X1:SortA=xp{}), Lb1'Unds-LT-UndsUnds '14P-SYNTAX'Unds'BExp'Unds AExp'Unds'AEx3
Sxion{1\10t (S0 t3BXp{1} (\and{Sort8Exp(}} (Lo1Unds-LT-UndsUnds' IHP-SYNTEK'Uncs B=xp Unds' AEX) Uncs ' Bxp{) (X6:S0r tAEXDA), X1+S0rtAEKp(}), LoT'Uncs 2nd " Undstinds ' T4P-SYNTAX'Unds 'BExp' Uncs' 3Exp Unds BEXp(}
axton{}\not{Sort3Exp{}} (\and{SortBExp{}} (Lbl'uUnds-LT-UndsUnds'IMP-SYNTAX'Uncs'BExp'Unds'AExp" 'aExp{}(X8:SortAExp{), X1:SortAExp(}), Lblnot'UndsUnds'INP-SYNTAX'Unds'BExp' Unds'BExp({}(Y0:SortBExp(}))?
axion(R] \exists(R] (Val:sortBool(}, \equzls{SortBool(}, R} (Val:Sorteol(], Lbl'UndsEqlsSlshEcls'Bool'Unes (}(ko:SortBool(}, Ki:Sortzool(}))) [functional{}()] // functional
axion{R} \exists{R] (Val:SortBool{}, \equals{SortBool{}, R} (Val:Sartdool{], Lbl'UndsEqlsSlshEals'Int'Unds'{}(K3 } ortInt(}))) [functional{}()] // functional
axion{R} \exists{R} (Val:SortBool{}, \equzls{Sol {3, R} (val:Sortsool{}, LbL'UndsEqlssishEqls'K'unds'{}(Ke: {}, Ki:sortk{}))) [functiona /] functional
axion{R} \exists{R} (Val:SortBool{}, \equzls{So R} (ual:Sortaool ], LbT'UneseqlssThels' String'Undsunds! STRNG-COMION'Unds 3ool!Unds'String"Unds string{}(x0:Sortstring(}, Ki:sorsstring(}))) [
axion{R} \exists{R} (Val:SortBool{}, \equals{SortBool{}, R} (Val:Sartdool{}, Lbl'UndsEqlsEqls'Bool'Unds' {}(Ke:SartBool{}, K1:SortBool{}))) [Functional{}()] // functional
( o]
{

nal{}()] // functional
nal{}()] // functional

axion{}\not{Sort3Exp{}} (\and{SortBExp{}} (Lbl'Unds-LT-EqlsUndsUnds
axion{R} \exists{R} (Val:SortBool{}, \equzls{SortBool(},

axion{R) \exists{R} (Val:SortBool{}, \equzls{SorsBool(}, R} (Val:Sortsool{], Lbl'UndsEqlsiqls'Int'Unds' (3(Ko:Sor<Int{}, Ki:SorsInt{}))) [Functional{}()] // functional
axion{R} \exists{R} (Val:SortBool{}, \equzls{sor , R} (Val:Sortsool{}, Lbl'UndsEqLsEqls'k'Unds' {}(KE:Sortk{}, K1:Sortk{}))) [functional{}()] // fun
axion{R} \exists{R} (Val:SortBool{}, \equzls{SortBool{}, R} (Val:Sort3ool{}, Lbl'UndsEqlsqls'Scring'UndsUnds' STRING- CONMON'Unds 'Bool'Unds'String'Unds' Stringf}(Ka:Sortstring(}, Ki:Sortstringf})))
axion{R} \exists{R} (Val:Sortstmt{}, \equzls{SortStnt(}, R} (Val:Sortstmt{}, Lbl'UncsEqlsUndsSClnUnds'IMP-SYNTAX'Unds'Stmt'Unds'Id'Uncs' AExp{}(KE:SortId{}, K1:SortAExp(}))) [functional{}()] /.
axion{}\impLies{SortStnt{}} (\znd{SortStnt{}} (LbL'UndsEqlsUndsSClonds' IHP-SYNTAK'Unds'Stnt Unds' Id"Unds' AEp{}(Xe:SortId{}, X1:SortAZxp{}), Lbl'UndsEqlsUndsSCLrlnds' HP-SYNTAX'Unds ' Stnt 'Unds ' 1" Unds 'A>
axton{}\not{sortsnt ]} (\and{Sortstrt(}} (Lb1 undsEclsundssClaunds' THP- SYNTAX'Unds St Uncs 1" Unds ' AExp(3 (X0:5071d), X1+SortAEX(}) , Lo UncsUndsunds' THP-SYNTAK'Unds ' Stat Unds' stat Unds ' Stat (3 (Y05
axton{}\not{Sortstt{]} (\and{Sortstrt{}} (Lbl'UndsEqlsUndsSClaunds' I4P-SYNTAX'Unds'Stnc'Unds'Id"Unds' AEXp(}(X:SortId(], X1iSortAEXp(}), LOLLF 'Unds'then'Unds'else’UndsUnds' IHP-SYNTAX'Unds' Snt'Unds'BEX?
axion{}\not{Sortstnt{}} (\and{SortStrt{}} (Lbl'UndsEqlsUndsSClands' I4P-SYNTAX'Unds'Stnt'Unds' Id"Unds' AExp(}(X8:Sort1d{), ¥1:SortAExp(}), Lblahile'Unds'do’UndsUnds' IHP-SYNTAK' Unds'Stnt 'Unds 'BExp'Unds' 53
axton{}\not{Sortsmt{}} (\and{Sortstrt{}} (Lbl'UndsEqlsUndsSClaUnds' I4P-SYNTAX'Unds'Stnc'Unds' Id"Unds' AExp(}(X8:Sort1d(), X1:SortAEXp(}), Lb1'LBraUndsABrands' IMP-SYNTAX'Unds' Stmt'Unds' Stmt{}(¥0:Sortstm>
axton{}\not(Sortstnt{]} (\and{Sortstrt{}} (Lbl'UndsEqlsUndsSClaUnds" I4P-SYNTAX'Unds'Stns'Unds'Id"Unds'AExp(}(X:SortIdf], X1iSortAEXp(}), LbL'LBrararaunds' IHP-SYNTAX'Unds'stnt{}())) [conszructar{}()] //?
axion{R} \exists{R} (Val:SortBool{}, \equzls{SortBool(}, R} (Val:Sort3ool{}, Lbl'Unds-GT-Eqls'Int'Unds' (}(K0:SortInt{}, Ki:SortInt{}})) [functional{}()] // functional

axion{R} \exists(R} (Val:SortBool{}, \equzls{SortBool(}, R} (Val:Sortsool{}, Lbl'Unds-CT-Eqls'Scs ing'undsunds‘STR]N(.—CDMHDV‘Unds'snol'Un's'String'Urds'Struvg{)(Ka:snrtstring(}, Ki:Sortstring(}))) [funct)
axion{R} \exists{R} (Val:SortBool{}, \equzls{SortBool(}, R} (Val:Sort3ool{}, Lbl'Unds-GT-'Int'Unds' {}(KE:SortInt{J, K1:SortInt{}))) [functional{}()] j/ functional

axton(R} \extsts{R} (Val:SortBsol{}, \equsls{SorsBaol(}, R} (Val:Sort8ool{}, LbL'Unds-CT-'String'Undslnds' STRING-COMNCN Unds 300l 'Unds" String!Unds ' Scring{}(K0:Sor sString(}, Ki:SortString(}))) [functlona
axton{R] \equals{SorcList(3, R} (Lbl'Unds'Lis<'unds' {}([bU'Unds' List Unds' {3 (KL:SortLis<(} K2:SortLis={}),K3:50rcList(}), LbL'unds List'Unds' [}(KI:Sortiist{), bl unds'List'Unds' {}(K2:SortList[}, K3zsortii
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KORE: A MATCHING LOGIC theory

axton{R} \extists{R} (Val:SortInt{}, \equals{SortInt{}, A} (Val:SortInt{}, Lbl'UncsPlus'Int Unds'{}(K8:SortInt{}, K1:SortInt{}))] [functional{}()] // functional
axion{R} \exists{R} (val:Sortstring{}, \eguals{Sortstr ug(}, R} (vel:Sortstring{}, Lbl'UndsPlus'string'undsUnds'STRING-COMMON'Unds'String'Unds'string'unds'string{}(k0:Sortstring{}, Ki:Sorzstring{}))) [*:
axton(R] \exists{R] (Val:SortAExp(), \equels{sorcs R} (Val:SortAExp{}, Lbl'UndsPluslndsUnds' INP-SYNTAX'Unds' AExp Unds 'AExp'Unds' AExp{} (KE:Sor tAExp{}, K1:SorzAExp(}))) [functional{}()] // functiona:
axion{}\implies{SortAExp{}} (\end{SortAZxp{}} (Lbl' Unds# Lustndstinds ' - SYNTAX'Unds 'AEXp'Unds' AExp ' Unds ' AEXp{}(K0: SortAEXP(}, X1:SortAExp{}), Lb1'UndsPLusUndsUnds ' 14P-SYNTAX'Unds' AExp'Unds'AExp'Unds'AEx?
axton{}\not{sortapsp{]} (\and{sortaEsp{}} (Lb1'undsPlusundsunds' IP-SYNTAX'Uncs'Aexp Unds AExp'Unds ' aExp{) (X6 :SartAEXp{), X1:SortAEKp{}), Lb1'Uncs - 'UndsLinds THP-SYNTAX Unds ' AExp UndsAExp Unds  AExp[1} (1
axion{}\not{SortaExp(}} (\and{SortAExp{}} (Lbl'UndsPlusUndsUnds’IHP-SYNTAX'Unds'AExp'Unds'AEXp' Unds' AEXD() (XE:SortAEX[), X1:SortAExp(}), Lb1'UndsSlshundsUnds' IMP-SYNTAX'Unds' AExp'Unds' AExp' Unds' AEXD{) (3
axion{R} \exists{R} (Val:SortIds{}, \equals{SortIds{}, R} (Val:SortIds{}, Lb1'UncsCamnndsUnds' IHP-SYNTAX'Unds'Ids'Unds'Id'Unds' Ids(}(K0:Sorld{], K1:SortIds{}))) [functional{ function
axton{}\inplies{SortIds{}} (\and{SortIcs{}} (Lbl'UndsCommUndsunds'IMP-SYNTAX Unds'Ids'unds'Id'Unds'Ids{}(X0:SortId{}, X1:SortIds{}), Lbl'UndsConmUndsunds'INP-SYNTAX'Unds'Ids'Unds'Id"Unds'Ids{}(Ye:SortId>
axion{R} \exists{R} (Val:SortInz{}, \equals{SortInt{}, A} (Val:SortInt{}, Lbl'Uncs'-Int'Unds' {}( K1:SortInt(}))) [functional{}()] // functionall

axion{R} \exists{R} (Val:Sorthep{}, \equals{SortHap{}, R} (Val:SortMap{}, Lb1'Uncs'-Hap'UndsUnds'¥AP'Unds'Map'Unds ' Map'Unds'Nap{}(KD:SortHap{}, K1:SortMap{}))) [functional{}()] // functional

axion{R} \exists{R} (val: SthExp(}, \equals{Sol , R} (Val:SortAExp{}, LbL'Unds'-'UndsUnds'IMP-SYNTAK' Unds'AExp'Unds'AExp'Unds' AExp{}(KO:SartAExp{}, K1:SortAExp{}))) [functional{}{)] // functionzl
axion{}\inplies{SortAExp{}} (\znd{SortAZxp{}} (LbU' Unds" - ndstnds ' HP-SVATAX Uncs AExp ' Unds ' AExp ' Unds ' AEXp{) (13:SOrtAEXD(), K1:SortAEKP(}), LbL'Unds'-'UndsUnds’ IHP-SYNTAX Unds ' AExp ' Unds' AEp Unds
Sxon{}\0t{(SorEABXR{1) (\and{SortAEKp{}) (LoL'Unds ~"Undsunds" THR-SYATAX'Unds" AExp' Unds ' AExp Unds ' AEXp (3 (X0:S0rcAEXp(3, X1:SartAXpi)), Lbi"UndssshundsLinds' IHP-SYNTAX Unds’ AEXp ' Unds " AExp' Unds ' AExp;
axion{R} \exists{R} (val: SnrtAExp(}, \equals{sor 5 R} (val:SortaExp{}, Lbl'UndsSishUncsUnds' INP-SYNTAX'Unds'AEXp und< AExp'Unds' AEXp{} (KB:SortAExp{}, K1:SortAExp{}))) [functional{}()] // functiona
axion{}|inplies{SortAExp{}} (\znd{SortAZxp{}} (Lb1' UndsLshlndslinds T4 -STAY Unds' AExp'Unds ' AExp'Unds 'AExp{}(X0: Sor tAEXp{}, X1:SortAZxp{}), ,bl‘UrdsSlshUndsUnds‘IVP—SVNTAX‘Urds‘AExp‘Un:s 4Exp‘Unds‘AEx4
axion{R} \exists{R} (Val:SortBool{}, \equals{SortBool{}, R} (Val:Sortsool{}, Lbl'Unds-LT-Eqls'Int'Unds' {}(K0:Sor<Int{}, Ki:SorcInt{}))) [functional{}()] // functional
axion{R} \exists{R] (Val:Sogfool{}, \equals{SorcBool{} sgrtvol{}, Lbl'Unds-LT- Wap wndslndg] HaP ' Unds| Bm)l Urds 'Hap Undsiep{gm:sort pﬂ, Ki:Sorthap{}))) [fun
axion{R]} \exists{R} (Val ol{}, 0 "Undg "Unds} Unds' §<{ffemy sortdetg} =))) [fun
axion{R} \exists{R} (Val:fffEgL(}, % ' Un: i Bid Bmﬂ‘u s o i ferfod) tging(}, KLisortstring})))
axion{R} \exists{R} (Val:SortBEXp(}, \equals{so Unds-LT-EqlsUn ands TFP-SYNTAX'Unds mp Unds' FEVD UNdSTAEXD( }(K0:Sor cAEXp(}, KT sarmm{)))) [Functionzl{
axton{}\ inplies{SortBExp{}} (\znd{SortBZxp{}} (Lbl'Unds-LT-EqlsUndsUnds'IHP-SYNTAK' Unds'BZxp' Unds 'AExp'Unds ' AExp{}(X8:SartAExp{}, X1:SortAExp{}), Lb'Unds-LT-EqlsUndsUnds' INP-SYNTAY ' Unds 'BExp' Unds AExp'l
axion{}\not{Sort3Exp{}} (\and{Sor tBExp; b1"Unds-LT-EqlsUndsUnds ' T4P- SYNTAX  Unds'BEXp' uncs 86xp'Unds’ AE(p() xs SortAE (), x1 Sorth: LB Unds-LT-UndsUnds ' I¥P- SYNTAX" Unds 'BExp' Unds  4Exp' Unds 'AEx

(D),
axton{}\not(Sort3Exp{]} (\and{SgRBEXP{}} (Lbl'Unds-LT-EqlsUndsUnds wP 'mw “und e xp TS A0 ' Updg A AEp{f R:fortas xm), |>1 ufps an!und<u ' 1np-syfrax Jnds BEXp'Unds ' BEXp'Unds' 5
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axion{}\implies{SortBExp{}} (\and{SortBExp: X0 UneQExy!
Tt 1Cs B! !

axton{R} \extsts{R] (val: SortBExp(}, \equds(so
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axion{R} \exists{R} (Val:SortBool{}, \equzls{SortBool(}, R} (Val:Sort3ool{}, Lbl'Unds-GT-'String'Undslinds'STRING-COMNON'Unds'Bool' Unds' String'Unds' String{}(K0:SortString{}, Ki:SortString(}))) [functionas
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Translation from K to KORE

’ Semantics ‘
BNF Configuration Rewriting rule

!
| kompile

@ sort symbol axiom
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Translation from K to KORE

’ Semantics ‘
BNF Configuration Rewriting rule

!
| kompile

@ sort symbol axiom

® Result: See https://hal.science/hal-03895834/

® Challenge: Gap between AML and pu-ML
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Overview of DEDUKTI

® | ogical framework based on Al-CALCULUS MODULO THEORY
— A-calculus + dependent types + rewriting rules

e Example of an encoding with natural numbers:

constant symbol Nat : TYPE;
constant symbol O : Nat;
constant symbol S : Nat — Nat;

symbol + : Nat — Nat — Nat;
rule $m + 0 — $m;
rule $m + (S $n) — S ($m + $n);

symbol add_10 : Il (_ : Nat), Nat := X x, x + 10;
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Translation from K to DEDUKTI - Execution

’ Semantics ‘

BNF Configuration Rewriting rule

!
| kompile

@ sort symbol axiom

|
|
| KaMeLo
|
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Translation from K to DEDUKTI - Execution

’ Semantics ‘

!
| kompile

|
|
| KaMeLo
|

BNF Configuration

\

rt symbol

symbol SortK : TYPE ;
symbol AExp : SortK ;

Amélie LEDEIN

WG3 meeting - Timisoara

Rewriting rule

axiom
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Translation from K to DEDUKTI - Execution

’ Semantics ‘

BNF Configuration Rewriting rule

!
| kompile

Y A,
@ sort symbol axiom

|
|
| KaMelo
|

A

symbol

A
symbol SortK : TYPE ;
symbol AExp : SortK ;
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Translation from K to DEDUKTI - Execution

’ Semantics

BNF Configuration Rewriting rule

| without condition
| kompile

| A 4

sort symbol axiom
!
| KaMeLo
|
|
A, Y
. symbol rule

symbol SortK : TYPE ;
symbol AExp : SortK ;
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Translation from K to DEDUKTI - Execution

’ Semantics ‘

BNF Configuration Rewriting rule

| with condition
| kompile
sort symbol axiom

Evaluation strategy

|
|
| KaMelo
|

A
symbol rule

A
symbol SortK : TYPE ;
symbol AExp : SortK ;
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Translation from K to DEDUKTI - Execution

’ Semantics ‘

BNF Configuration Rewriting rule

| with condition
| kompile
sort symbol axiom

Evaluation strategy

|
|
| KaMelo
|

A
symbol rule

A
symbol SortK : TYPE ;
symbol AExp : SortK ;
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® Results

® Implementation of a transformation! from CTRS to TRS
® Automatic translator from K to DEDUKTI to execute small programs

® Challenges

® Scale up! (Threads, non-determinism, etc.)
® Prove the preservation of confluence and termination

Inspired from Patrick Viry proposal
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Another way to see the ecosystem

[ ] High-level language
K () Language
[ ] Logic

. "' Logical framework
can be translated into S &

————————————————————————————————

I | I |
! I y I
l KAMELO | }
‘ KoRrE : —>| DEDUKTI ‘
1 ) - |
I | I |
1 based on | : based on |
| Y | I Y |
} MATCHING ; } AM-CALCULUS ;
] Logic : | | MODULO THEORY :
l ) l |
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Translation from K to DEDUKTI - Verification

’ Semantics

BNF Configuration Rewriting rule

!
| kompile

@ sort symbol axiom

|
|
| KaMelo
|
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Translation from K to DEDUKTI - Verification

’ Semantics

BNF Configuration Rewriting rule

!
| kompile

Y A,
@ sort symbol axiom

|
|
| KaMelo
|

A

symbol

A
symbol SortK : TYPE ;
symbol AExp : SortK ;
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Translation from K to DEDUKTI - Verification

’ Semantics

BNF Configuration Rewriting rule

!

| kompile
sort symbol axiom 2

|

| KaMelo

|

|

A 4

symbol symbol

A
symbol SortK : TYPE ;
symbol AExp : SortK ;

2MATCHING LOGIC pattern
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A specific logic to recheck concrete executions

M vse . c :
Lrvxe Veelim pel v Axiom
M+ of v
Mk (c A wa) < w8 FCFC%*TQ Mk c = (a ™ v8) I"I—c?*‘i';
TEF (T A pa) <> v M FT 2 (pa > 8)
——— *refl ————— *erefl
F£F<p<—>*<p I_LF<p>*<p
TEFT 5 (pa>ps) TFrFes>*oc .
; =*-unroll
M Foa =* pc
M“koas= o TEFpg—=*0oc .
—*-1nit

re Fva ey @c

s+ (T A 0a) < s s+ VB =* Qg s Y —* pc .
<—*-unroll

re Fva b pc
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® Results
® Partial shallow encoding of MATCHING LOGIC into DEDUKTI.
® Specific MATCHING LocGIC fragment to recheck concrete KPROVER
executions.
¢ METAMATH translator to DEDUKTI.

® Challenges
® Symbolic execution + Circular coinduction
® Interoperability between the MATCHING LOGIC encodings in COQ,

LEAN, METAMATH and DEDUKTI

Thursday 9th February 2023
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Conclusion and further works

® To recap, translators from:
® K to DEDUKTI
¢ METAMATH to DEDUKTI T~

® To investigate:
® Recheck symbolic KPROVER

executions
® [nteroperability between the x
0

various MATCHING LoGIC
encodings
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