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MobuLE KERNELC-SYNTAX MobuLE KERNELC-SEMANTICS SYNTAX Listitem::= Id # Map# K $
IMPORTSK-LATEX + PL-ID+ PL-INT IMPORTSK-SHARED 5
SYNTAX Exp:= Exp+ Exp[stric IMPORTSK+ KERNELC-DESUGARED-SYNTAX- PL-CONVERSION- PL-RANDOM
Declid CONFIGURATION: X(Vvh)! K
Id Sts
Int . RULE
Exp- Exp[stric
(SHES :
Exp== Exp][stric{ W
Expl= Explstric

Exp<= Explstricq
Exp< Exp[stric]

Exp%Exp[stric]

| Exp

Exp&&Exp

Exp? Exp: Exp RULE
Exp|| Exp

CONTEXT: int D=1

RULE

printf(*%d; Exp) [stric]

scanf(%d"&  Exp)

scanf("%d",  Exp) [stric

NuLL

Pointerld RULE RULE
(int +)malloc(  Exp+ sizeof(int)) [stricq

free( Exp) [stric]
« Explstric

Exp[ Exp]

Exp= Exp[strict(2 RULE

Id ( List{Exp}) [strict(2) RULE

Id

random()

srandom( Exp) [stric

SYNTAX  Stmt:= Exp; [stric] RULE 1i+1z! Dt Iz
RULE 1= 1p! Dy#n | foLe %w’/v\

f{(S(VE;I:?()Slml i-lz2l laf¥m f2 randomRandom  ( N') \\N‘ il )
i Exp) Stmtelse Stmi[strict(1} RULE 11%l2! 13%m 12 whenlzl=m O '7
while( Exp) Stmt

retun  Exp; [strict RULE ly<=1p! Bool2int (11 $m I2)
| Declid List{Declid}{ StmtList ruLe  / srandom(

sinclude<  StmtList> RULE 1<zt Bool2int (13 <im I2) B

| vod
SYNTAX  StmiList:= StmiList StmtList
RULE 13==1,1 Bool2int (13 == I7)

SYNTAX CONTEXT:+ | =B
SYNTAX 1d 3= main RULE 1 Boo2int (11 1=w 12)
SYNTAX  Pointerld::= + Pointerld[ditto] CONTEXT:+ | ++
| 1 RULE 2. _! if( ) _else _
SYNTAX  Declld::= int Exp SYNTAX Val = Int
void Pointerld RULE if( 1) Delse St! St whenl ==, 0 | void
SYNTAX  StmtList:= stdio.h N SYNTAX Expi= Val
RULE if( 1) Stelse B! St whenAgay | ==y 0 SYNTAX K= List{Declld}
synTAx  List{Bottom}:= List{Bottom}, List{Bottom}{assochybridid: (- stricq | List{Exp}
10 | List{Pointerid)
— L2Vt (il = RE o] | St
’ "7\ List@otiom) _ i E){ Stwhie( E) Stielse { } string
| Pointerld | restore( Map)
syNTAX  List{Declid} ::= List{Declid} , List{Declld) [ditto] | undef
| Declid B ou SYNTAX  KResult:= List{val}
| List{Bottom} rue / prindCods, 1) s SYNTAX List{K} := Nat.. Nat
SYNTAX  LiSt{Exp} El:!(Exp), List{Exp} [ditto] = $  Sm e (17om 00 RULE Nj. Nil
| List{Declid) RULE Ni.s wa NU N, Nj. N
| List{Pointerld)
END MODULE SYNTAX  List{Val} := List{Val} , List{Val} [dittc]
RULE | val
MODULE KERNELC-DESUGARED-SYNTAX SYNTAX  List{Exp} = List{Val}
IMPORTSK-LATEX END MODULE
IMPORTSKERNELC-SYNTAX
MACRO ! E= E?0 MopuLe KERNELC-SIMPLE-MALLOC
IMPORTSK
MACRO E; &&E; = E;?E;: 0 RULE scanf("%d"&  X) IMPORTSEKERNELC-SEMANTICS $
X=1
MACRO Eill E2=E 21: Ez
MACRO if( E) St= if( E) Stelse { RULE .
RULE
MACRO NULL= 0 RULE ( Sts} ! Sts
MACRO 1 =1(0) RULE {} ! v
MACRO int + Pointerld= int Pointerld RULE StSts! St! Sts
MACRO #include<  Stmts> = Stmts
RULE
MACRO E;[ E2] =+ E1+E2 RULE
MACRO scanf(d"& + E) = scanf("%d", E)
END MODULE
RULE

MACRO int + Pointerld= E = int Pointerld= E

MACRO int X=E; =int X; X=E;
MACRO stdioh = {
MACRO stdibh = {}

END MODULE
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MopuLe KERNELC-SYNTAX
IMPORTSK-LATEX + PL-ID+ PL-INT
SYNTAX  Expii= Exp+ Explstric]

Declid

1d

Int
Exp- Exp[stric]
Exp++

Exp== Explstricf]
Expl= Exp|stric]
Exp<= Explstricq
Exp< Exp[stric]
Exp%Exp[stric]
| Exp
Exp&&Exp

Exp? Exp: Exp
Exp|| Exp

printf(*%d; Exp) [stric]

scanf(%d"&  Exp)

scanf("%d",  Exp) [stric

NuLL

Pointerld

(int +)malloc(  Exp+ sizeof(int)) [stricq

free( Exp) [stric]
« Explstric

(o Tl
Ia{ THE) (STt
10

random()

srandom( Exp) [stric]
SYNTAX  Stmtz= Exp; [stric]

{ Stmiis
i Exp) Stmt
i Exp) Stmtelse Stmi{strict(1]
while( Exp) Stmt
return  Exp; [stric

| Declid List{Declid}{ StmtList

| #include<  StmtList
SYNTAX  StmiList:= StmtList StmtList

SYNTAX
SYNTAX Id = main
SYNTAX  Pointerld

« Pointerld[ditto]
| 1d

SYNTAX Declld = int Exp

| void Pointerld

SYNTAX  StmiList:= stdio.h

synTAx  List{Bottom}:= List{Bottom}, List{Bottom}[assochybridid: ( stric
10

| Bottom

SYNTAX  List{ 2= List i}
| List{Bottom}

| Pointerld

List{Declld) , List{Declld} [ditto]

| Declid

| List{Bottom}

List{Exp}, List{Exp}[ditto]

Ex

syNTAX  List{Declld]

SYNTAX  Lis{Exp}
| List{Declld)
| List{Pointerld}
END MODULE
MopuLE KERNELC-DESUGARED-SYNTAX
IMPORTSK-LATEX
IMPORTSKERNELC-SYNTAX
MACRO | E= E20
MACRO E18&E;= E12Ez: 0
MACRO Eill E;= E1?1: Ex
MAcRO if( E) St=ii( E) Stelse {
MACRO  NULL= 0
MACRO 10 =1(0 )

MACRO int + Pointerld= int Pointerld

MACRO #include<  Stmis> = Stmts

MACRO Ei[ Ez] =+ E;+Ep

MACRO scanf('%d"& + E) = scanf(%d’, E)
MACRO int « Pointerld=E = int Pointerld= E
MACRO int X=E; =int X; X=E;

MACRO stdioh = {

MACRO stdibh = {}

END MODULE

MopuLe KERNELC-SEMANTICS SYNTAX  Listitem::= Id # Map# K $
IMPORTSK-SHARED
IMPORTS K+ KERNELC-DESUGARED-SYNTAX- PL-CONVERSION- PL-RANDOM
CONFIGURATION:

T - RULE
result?

© 00 )

B
X(VI)! K

CONTEXT: int D=1

RULE

RULE dy—n VA )

6 HW60(9HI0%" 32+ S+ - HO%"XIB™

RULE

=~
)
N —
X
LN
.
—
—
RUCE Whie( " E) St —
i EY( Stwhie( E) Stese § | sting
| restore(  Map)
| undef
0 ou SYNTAX  KResult:= List{val}
ruie /printiCosdr, 1) s SYNTAX List(K} := Nat.. Nat
vod g Setsuing IN2Sting (1) + sung Q RULE Ni. Nil =
RULE Ni.s na N! NG Np. N
SYNTAX  ListVal) = List{Val}, List{Val} [ditto]
RULE | val
SYNTAX  List{Exp} := List{val)
END MODULE
MopuLe KERNELC-SIMPLE-MALLOC
IMPORTSK
rute (scani(%d'@ X)) IMPORTSKERNELC-SEMANTICS B
X=1
(it +)malloc( N+ sizeof(int)
RULE .

RULE

RULE { Sts} ! Sts

RULE ! v

RULE StSts! St! Sts

RULE RULE
END MODULE

RULE
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MopuLE KERNELC-SYNTAX MopuLe KERNELC-SEMANTICS SYNTAX  Listitem::= Id # Map# K $
IMPORTSK-LATEX + PL-ID+ PL-INT IMPORTSK-SHARED N W fom). N
SYNTAX Expi= Exp+ Exp[stric] IMPORTS K+ KERNELC-DESUGARED-SYNTAX- PL-CONVERSION- PL-RANDOM k e ~

Declid CONFIGURATION: X(VI) ! KY Env

SYNTAX

SYNTAX
SYNTAX
SYNTAX
SYNTAX
SYNTAX

SYNTAX

SYNTAX

SYNTAX

SYNTAX

SYNTAX

END MODU|

MopuLE K|
IMPORTS]
IMPORTS]
MACRO
MACRO
MACRO

MACRO

MACRO

MACRO

MACRO

MACRO

MACRO int + Pointerld=

(
1d H Sts \_eraseKLabel ( int
Int 17 RULE N
Exp- Explstricq =

e o

Exp== Exp[stric{ { )

Expi= Exp[stricq T Iﬂ H

LX) VI

/

Exp<= Exp[stric{
Exp< Explstric]
Exp%Exp|stric]
1 Exp
Exp&&Exp

Exp? Exp: Exp
Expll Exp
printf("s6d;
scani("%d"&

& Exp)
scanf("%d",  Exp) [stric] »
NULL
Pointerld ! rute /retum V.

(int »

B
Gl
e

2

CONTEXT: int D=1

RULE

Exp) [stric]

)

N

O+3/#1-$""+*50$"#2"#"$02'0%" (099" 2'/3('3/0cN
0#502"(#$":0"20' 2439120 2K"9*2' 2K "=#>2K"-/"26$'

MACRO Eji[ Ez] =+ ET /
’ R _ _ _

MACRO scanf(%d"& + E) = scanf(%d’, E)

END MODULE
intPointerld= E RULE

MACRO int X=E; =int X; X=E;

MACRO  stdioh

MACRO  stdiib.h

END MODULE

=0
=0
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MopuLe KERNELC-SYNTAX
IMPORTSK-LATEX + PL-ID+ PL-INT
SYNTAX  Expii= Exp+ Explstric]

Declid

1d

Int
Exp- Exp[stric]
Exp++

Exp== Explstricf]
Expl= Exp|stric]
Exp<= Explstricq
Exp< Exp[stric]
Exp%Exp[stric]
1 Exp
Exp&&Exp
Exp? Exp: Exp
Exp|| Exp
printf(*%d;
scanf("%d"&  Exp)

scanf("%d",  Exp) [stric

NuLL

Pointerld

(int +)malloc( ~ Exp=sizeof(int)) [stric]
free( Exp) [stric

« Exp[stric]

Exp[ Exp]

Exp= Exp[strict(2

Id ( List{Exp}) [strict(2)

Id

Exp) [stric]

random()
srandom( Exp) [stric]
SYNTAX  Stmt:= Exp; [stric]

{ StmtList;

i Exp) Stmt

i Exp) Stmtelse Stmi{strict(1]
while( Exp) Stmt

retum  Exp: [stric

Declld List{Declid}{ StmiList}
sinclude<  StmtList>

SYNTAX  StmiList:= StmtList StmtList

SYNTAX
SYNTAX Id = main
SYNTAX  Pointerld

« Pointerld[ditto]
| 1d
SYNTAX Declld = int Exp
| void Pointerld
SYNTAX  StmiList:= stdio.h
| stdiib.h

sYNTAX  List{Bottom}::= List{Bottom}, List{Bottom}[assochybridid: () stricq

10
| Bottom

SYNTAX  List{ = List i}
| List{Bottom}

| Pointerld

List{Declld) , List{Declld} [ditto]

Declid

ist{Bottom}

List{Exp}, List{Exp}[ditto]

Ex

syNTAX  List{Declld]

SYNTAX  Lis{Exp}
| List{Declld)
| List{Pointerld}
END MODULE
MopuLE KERNELC-DESUGARED-SYNTAX
IMPORTSK-LATEX
IMPORTSKERNELC-SYNTAX
MACRO | E= E20
MACRO E18&E;= E12Ez: 0
MACRO Eill E;= E1?1: Ex
MAcRO if( E) St=ii( E) Stelse {
MACRO  NULL= 0
MACRO 10 =1(0 )

MACRO int + Pointerld= int Pointerld

MACRO #include<  Stmis> = Stmts
MACRO Ej[ Ez] =+ Ey+Ep
MACRO scanf('%d"& + E) = scanf(%d’, E)

MACRO int + Pointerld= E = int Pointerld= E

MACRO int X=E; =int X; X=E;
MACRO stdioh = {
MACRO stdibh = {}

END MODULE

MobuLE KERNELC-SEMANTICS
IMPORTSK-SHARED

IMPORTS K+ KERNELC-DESUGARED-SYNTAX- PL-CONVERSION- PL-RANDOM

CONFIGURATION:

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

*|-$"-710/$09<

SYNTAY, Listitem::= Id # Map# K $

e

«
X(VI) ! K ‘/ Env
; Sts \_eraseKLabel (int _

— RULE

*

CONTEXT: int D=1

li+lp!
[P P!
1%l !
li<=1z!
li<ly!

=151

i 1) Pelse St!

if(

{ Sts} !

g

St Sts!

11 %

Bool2I

Bool2l

1) Stelse B!

Sts

st

scanf(‘%d".&
X=1

Sts

X)

RULE

RULE

RULE

RULE

CO=#$I("/3902"+*50$"(-$'0OW'3

k env
X=V X" b
V V

<k>X=V=>V E</k> ,
<env>E X |->(_=>V)E</ env >

- e
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env
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