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Building of Integrated Increment Interpretation System
Based on Action Equations

Jung Lan Han'- Sung Choi'!

ABSTRACT

As software is large and sophisticate, in order to increase the productivity and efficiency of programs in programming development
environments, it is necessary to support the integrated system that offers user interface integrated editing, compiling, debugging, and running
steps. The key tool in such environments is an incremental translation. In this paper, in order to increase the productivity and reusability of
software, the goal is to construct the integrated incremental interpretation system that supports friendly user interface with editor, debugger,
and incremental interpreter. We define the new object-oriented language, IMPLO(IMPerative Language with Object) using EBNF notation, and
construct the integrated incremental interpretation system using incremental interpreter of the language. To do so, we extend attribute grammars
for specifying static semantics and present new action equations to describe the dynamic semantics. We executed the incremental interpretation
by using analyzing the dynamic semantics and then implemented integrated incremental interpretation system with editor and debugger in C,
Lex and Yacc using X windows on SUN. We obtain about 50% speedups in case of incremental execution time for example programs.

JI19E - E8 T2aMY #A(integrated Programming Environment), HA #A71(Incremental Interpreter), X &4 ™WIKIncre-
mental Attribute Evaluation), £& XE(Dependency Chart), & Al(Action Equation)
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<program> ::= <module_list><main_program>
<main_program> ::= program <prog_name><main_body>
<main_body> ::= begin <statement_list> end
<module_list> ::= <module>{<module>}
<module> ::= <sub_program> | <class_module>
<class_module> ::= [<modifier>lclass<class_name>
[<derived_class>]<method_parts><class_body>
<derived_class> ::= : parent <class_name>
<class_body> ::= begin <statement_list> end
<statement_list> = <statement>{<statement>}
<method_parts> ::= <method_part>{<method_part>}
<method_part> ::= [<modifier>]<identifier>(<formal_list>)
<module_body>
<sub_program> ::= <sub_heading><module_body>
<module_body> ::= begin <ret_statement_list> end
<ret_statement_list> :'= <statement_list>
| <return_statement>
<sub_heading> ::= <sub_keyword><sub_name>(<formal_list>)
<sub_keyword> ::= procedure | function
<modifier> ::= public : | private :
<statement> ::= <in_statement>
| <out_statement>
| <ass_statement>
| <if_statement>
| <for_statement>




|<while_statement>

[<call_statement>

{<obj_new_statement>
<in_statement> ::= read <var_list>
<out_statement> = write <out_list>
<out_list> 1= <exp_title_list>{,<exp_title_list>}
<ass_statement> = [<env_id>]<identifier> = <exp_list>
<exp_title_list> = <title_list> | <exp_list>
<call_statement> = <module_name>(<actual_list>)
<module_name> = <sub_name> | [<class_id_spec>]<identificr>
<env_id> 1= <env_id_spec>::| <class_id_spec>
<class_id_spec> ::= <class_id>.
<env_id_spec> = <sub_name> | <prog_name>
<return_statement> = return <exp_list>
<if_statement> = if <condition> then <statement_list>

lelse <statement_list>] fi
<for_statement> ::= for <identifier> = <exp> to <exp>
do <statement_list> od
<while_statement> ::= while <condition> do <statement_list> od
<condition> 1= <exp><rel_op><exp>
<ohj_new_statement> ::= <class_id><identifier> =
new <class_id>(<formal_list>)

<class_id> ::= <identifier>
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<class #9] Execute equation>

- Execute [class <class_name>]—
class_name.scope < “public”
class_name.env <« class_name.name
make_table(class_name.name, class_name.env)
class_name.addr < current_point

» Execute [<modifier> class <class_name>]—
class_name.scope < modifier.narne
class_name.env < class_name.name
make_table(class_name.name, class_name.env)
class_name.addr < current_point

+ Execute [class <class_name><derived_class>}—
class_name.scope < “public”
class_name.env < class_name.name
class_name.penv <- derived_class.name
make_table(class_name.name, class_name.env)
class_name.addr < current_point

- Execute [<modifier>class <class_name><derived_class>]—
class_name.scope < modifier.name
class_name.env < class_name.name
class_name.penv < derived_class.name
make_table(class_name.name, class_name.env)
class_name.addr < current_point

* Execute [<id>(<param >,<param 2>, *** ,.<param ,>) where n>1}—
method_name.scope < “public”
method_name.name < id.name
method_name.env < method_name.name
make_table(param 1.name, method_name.env)
make_table(param 2.name, method_name.env)

make_table{paramg.name, method_name.env)
method_name.addr < current_point

« Execute [<modifier><id>(<param ;>, <param »>,<param,>) where n>1}—
method_name.scope < modifier.name
method_name.name < id.name
method_name.env «<— method_name.name
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make_table(param 1.name, method_name.env)
make_table(param 2name, method_name.env)

make_table(param,.name, method_name.env)
method name.addr < current_point
+ Execute [<method_name>(<param;>, <paramz>, ...,
where n =1] —
param 1.env < method_name.env
param 2env < method_name.env

<paramp>)

param nenv < method_name.env
param 1.val < Eval_out[<param 1>]
param z.val < Eval_out{<param 2>]

param n.val < Eval_out[<param ,>]
return_save(current_point)
control_transfer(method_name.addr)

» Execute [<class_id>.<method_name>(<param ,>,<param 2>,
-, <param,>) where n>1}—

if method_name.name is class_id.name then

param 1.env < method_name.env
param 2env < method_name.env

param n.env < method_name.env
param 1.val < Eval_out[<param >]
param 2.val < Eval_out[<param 2>]

param n.val < Eval_out[<param p>]
return_save{current_point)
control_transfer(method_name.addr)
endif

» Execute [retrun <exp>] —
exp.val < Eval_out[<exp>]
current_method _name.val < exp.val
control_transfer(current_method_name.addr)
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Algorithm Incremental Interpreter
compare opened file with modified file.
save modified part to X file.
call Scanner for X file.
call Parser for X file.
replace statement tree using Tree generator.
replace Dependency Chart using DC generator.
update buffer with token.
for each statement with modified and affected attributes do
call Attribute evaluator.
compare old value of variable with new value,
if (old value is not equal to new value) then
modify new value in symbol table.
search Dependency Chart.
find changed attributes using DFS
find affected attributes for each changed attribute
fi
call Executor
od
write output value in output statements.
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