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Abstract

Semanticsbosed notations need to be used for specification of static and dynaric semantics to specify and implement new
programming language. If the semantics is practically defined, we easily gain @ franslator according to the implementation of the
sernonfics. In this paper, we descrioe fhe sfatic ond dynamic sernantics to get a fronsator eosly.

We present practical semontics-oased Action Equations, an extension and fransformation of Affribute Grammar(AGs) suitcble for
specifying the stafic and dynamic semantics of a object offented programiming language. Compare with the exisfing descriptions,
Action Equations is superior, modemized, and - accurate.
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<program>::=<class_list>

<class_list>::=<class_module>{ <class_module>}
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<class_module>::=[public] class
<class_name>[<derived_class>]<cla
ss_body>
<derived_class>::= : parent <class_name>
<class_body>::=<start_sym>|<declaration_part>]<m
ethod_decl><end_sym>
<declaration_part>::=<declaration>{<declaration>}
<declaration>::=<qualifier_list><identifier_list>
|<class_id_list>
<class_id_list>::=<class_decl>{<class_decl>}
<class_decl>::=<class_id><object_id>
<qualifier_list>::=<modifier>|<access>]
<modifier>::=public | private | protected
<identifier_list>::=<identifier>{,<identifier>}
<access>::=static | final
<method_decl>::=[<method_part>]<start_method>
<start_method>:: public  static  main
<identifier_list> ) <method_body>
<method_part>::=<method>{,<method>}
<method>::=<qualifier_list><method_heading><met
hod_body>
<method_heading>::=<method_name><parameter_list>
<parameter_list>::=(<var_list>)
<method_body>::=<start_sym>[<declaration_part>]<
method_stmt><end_sym>
<method_stmt>::=<stmt_list>]<return_statement>}
<stmt_list>::=<statement>{ <statement>}

(

<statement>::=<in_statement>
|<out_statement>
|<ass_statement>
[<if_statement>
|<for_statement>
|<while_statement>
|<call _statement>
|<new_statement>

<in_statement>::=read <var_list>

<ass_statement>;:=<env_id> = <exp_list>

<exp_title_list>::=<title_list> | <exp_list>

<title_list>::="<title>"

<exp_list>::=<exp> | <bool>

<if_statement>;:=if <condition><then_part>
[<else_part>]

<then_part>::=then <com_statement_list>

<else_part>::=else <com_statement_list>

<com_statement_list>1:=<start_sym><statement_list>
<end_sym>

<for_statement>;;=for <identifier> <exp> to
<exp> <com_staternent_list>
<while_statement>::=while <condition>
<com_statement_list>
<condition>::=<exp><rel_op><exp>
<call_statement>::=[<env_id>]<call_name>(<actual_
list>)
<env_id>::=<class_obj_name>.
<class_obj_name>::=<class_id>|<object_id>
<return_statement>::=return <exp_list>
<actual_list>::=<actual_parm>{,<actual_parm>}

<new_statement>::=[<class_id>]<object_id>
<class_id>(<actual_list>)

{

<end_sym>::= }
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Exccute [stmis] — event [ complete | diverge |
- Execute [<s; s>] —
si.out < Execute [<s;>]
sp.out < Execute [<s2>]
- Execute [if <con> then <s;>, <sp>,
where n >1] —

<§p>

con.val < Eval_rel [<con>]
if con.val then
for i=1 to n do
Execute [<si>]
od
endif

- Execute [if <con> then <s>, <g>, .. <s;> else

<§>, <8>, .. <sp>where n >1 ] —
con.val < Eval_rel [<con>]
if con.val then
for i=1 to n do
Execute [<s;i>]
od
else
for j=1 to n do
Execute [<s;>]
od
endif
- Execute [while <con> <s;>, <>, ...
>1]1—
repeat
con.val < Eval_rel [<con>]

<sp,>where n

if con.val then
for i=1 to n do
Execute [<s;>]
repeat_start
od
endif
repeat_end
- Execute [for <id>

<S>, ...

<expr> to <expr> <s1>,
<s>where n >1] —
id.val < Evaluate [<exp:>]
expy.val < Evaluate [<exp;>]
repeat
if expp.val is greater than and equal
to id.val
then con.val < true
else con.val < false
endif
if con.val then
for i=1 to n do
Execute [<s;>]
od
id.val < idval + 1
Tepeat_start
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endif
repeat_end
- Execute [<method_name>(<paramy,>, <paramp>, ...,
<param,>) where n >1] —
for i=1 to n do
parami.val <  lookup(method_name.env,
method_name.name)
make_table(parami.name,
method_name.env)

od
method_name.addr < current_point
- Execute [call <method_name>(<param;>,

<parany>, .., <paramy>) where n >1] —

for i=1 to n do
param;.env <— method_name.env
param.val <~ Eval_out[<param;>]

od
return_save(method_name.addr)
control_transfer(method_name.addr)

- Execute [class <class_id>]—
class_id.env < class_id.name
make_table(class_id.name, class_id.env)
class_id.addr < current_point

- Execute [public class <class_id>}—
class_id.env < public
make_table(class_id.name, class_id.env)
class_idaddr < current_point

- Execute [class <class_id><derived_class>]—
class_id.env < class_id.name
class_id.penv < derived_id.name
make_table(class_id.name, class_id.env)
class_idaddr <« current_point

- Execute [public class <class_id><derived_class>]

N

class_id.env < public

class_id.penv «~ derived_class.name

- Execute [<class_id><object_id>]—

object_id.env < class_id.name
make_table(object_id, object.env)

- Execute [<modifier><identifier>]}—

identifier.name < identifier
environment.name <—
determine_environment(identifier.name)
identifier.env <— environment.name
make_table(identifier.name, identifier.env)

- Execute  [<modifier><identifier,>,  <identifier,>,

<identifier,> where n>1 ]—

for i=1 to n do
identifier;name <« identifier;
environment.name <—
determine_environment(identifier;.name)
identifier,env «— environment.name
make_table(identifier,.name, identifier;.env)

od

- Execute[<object_id> =

new<class_id>(<param;>,<param,>,...,<param,>)
where n>)}—
object_id.env <— class_id.name
make_table(object_id.name, object_id.env)
member_identifier <«
search_member(class_id.name)
for each member_identifier do
make_table(member_identifier.name,
object_id.name)
do
object_id.addr <« current_point
for i=1 to n do
params.env < class_id.env
param;.val < Eval_out[<param;>]
od
return_save(class_id.addr)
control_transfer(class_id.addr)

make_table(class_id.name, class_id.env) + Execute [<class_id><object_id> = new
class_id.addr <« current_point <class_id>(<param;>, <paramp>, .., <param,>)
40 2007. 10
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where n >1)]—
object_idenv < class_id.name
make_table(object_id.name, object_id.env)
member_identifier <«
search_member(class_id.name)
for each member_identifier do
make_table(member_identifier.name,
object_id.name)
do
object_id.addr < current_point
for i=1 to n do
parami.env <— class_id.env
param.val <— Eval_out[<param;>]
od
return_save(class_id.addr)
control_transfer(class_id.addr)
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® DS(Denotational Semantics) ¥ Y
exec while ( Expr ) Stmt env scont sto =
scont; (env[&break <— scont], sto) where rec
sconti = Menvi, stoj)eval Expr env;
econt sto where
econt = A(val, typ, sto).
if val = true
then exec  Stmt env; scont; stop

else scont(env, stoy)

® ASM(Abstract State Machine) LY
let stm = (while (exp stmy ) in

fst(stm) = fst(exp)

n Xxt(exp) = stm

n  xi(stm) = fst(exp)

if task is (while (exp ) stny ) then
if val(exp) = true then
task := fst(stmy)
else
task := n  xt(task)

® AS(Action Semantics) 3

Execute [ "while” "(* E:Expression "}" S:Statement ]=

unfolding
evaluate E then

check ( the given value is true ) then
execute S then unfold

or
check ( the given value is false ) then
complete

trap an unlabeled-break then complete
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