Homework 6
SNU 4541.664A, 2009 &
Due: 4/23 24:00
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module type ANALYZER =

sig

(* K progr

am part *)

exception Error of string

type id
type label
type cmd =

and stmt =

type progr
(* equatio

type eqn_v
type rhs =

type equat
val eqnPpr

label * stmt

SKIP

ASSIGN of id * exp
ASSIGNSTAR of id * exp
SEQ of cmd * cmd

IF of exp * cmd * cmd
WHILE of exp * cmd

NUM of int

ADD of exp * exp
MINUS of exp
VAR of id

STAR of id
AMPER of id
READ

am = cmd

n part *)

ar

Var of eqn_var

Cup of rhs * rhs
Restrict of rhs * exp

Nrestrict of rhs * exp

(*
€
€
(*
€

(* x := exp *)
(x *x := exp *)
(* c;c %)

(x if e c ¢ %)

(* while e c *)

ete *)
—e %)
X %)

*xX %)

&x *)

Update of rhs * exp * exp * rhs

Bottom
Top
ion = eqn_var -> rhs

int: equation -> unit



val semanticEqns: program -> equation

(* solution space part *)

type state

type solution = eqn_var -> state

val statePprint: state -> unit

val solnPprint: solution -> unit

(* equation interpretation part *)

val evalExp: state -> exp > v

val evalRhs:

(* equation solver part )

solution -> rhs -> state

val fixpoint: equation -> solution

(* main part *)

val analyze:

end

module type CPO

sig

type t = loc > v

and
and
val
val
val
val
val
val
val
val
val
val

val

loc
v
order:

lub: t

bottom:

top: t

update:

add: v

neg: v

locOfV:
locToV:
intToV:

t -> t -> bool

>t >t
t

t -> loc
> v ->v
-> v

v -> loc
loc > v
int -> v

program -> solution

(* the state type, location to value *)

(* the value type = loc and z *)

(* the partial order *)

(* least upper bound *)

(* the bottom element *)

(* the top element *)

-> t (* update operation, x{1 [-> v} *)
(*x v + v %)

(x -v %)

(* extract the loc from a value *)

(* embed a loc to a value *)

(* embed an int to a value *)

stringToLoc: string -> loc (* a new location from a string *)



val locPprint: loc -> unit (* pretty printer

val vPprint: v -> unit (* pretty printer

val pprint: t —-> unit (* pretty printer
end

module Analyzer(D: CPO): ANALYZER with type state =

struct

end

D.t



