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A Software Manipulating Language for CASE Tool Development

ATSUSHI YOSHIDA,T SHINICHIROU YAMAMOTO! and KIYOSHI AGUSAT

In this paper, we propose a language, called Software Manipulating Language, which enables
us to describe the manipulation of software directly. We show the concept of the language
and the way to describe manipulation, and then we give an example to show the effectiveness
of the language. Software consists of the documents which generated from formats. Since we
treat documents as objects and manipulation as methods, we can describe manipulation as
application of methods to objects, which suits to intuition. We can also treat the restriction,
which the formats impose on manipulation, by describing the formats as classes. The lan-
guage encourages us to develop CASE tools, which are descriptions of manipulation. Though
our main targets of manipulation are source programs, whose formats are given strictly, we
can expect that our method are applicable not only to lower CASE tools, but to upper CASE
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Fig. 2 Software model.
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class FUNCTION is

component name: ATTRIBUTE;
components arguments: DECLARATION;

components blocks: BLOCK;

relative a_type: A_TYPE;

relatives callers: FUNCTION_CALL;
end; -~ FUNCTION
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file: SOURCE_FILE :=
SOURCE_FILE: :target(filename) ;
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foreach BHR: V5 XL in 8 do

B1E;, ... BE

end
EEOFOEBOERIERRL LTEEShAER
BRI, FRENOEFICE L TRIETRY
BEND, COEFENLEEOBIZIFIZL LT
RBENE 7 FATHY, EEDEFORIIZ DT T
REVNITDT FADHT 7 FATHRITRIE RS,
BIziE, HEV—ATUTFLOPTERENTNS
MEOZMO—ELRNT 272010k & 9 2iEh
T5.

foreach func: FUNCTION

in {f: FUNCTION in file} do

OUT: :s(func.get_name.str).nl;
end

%8B, V—F Vget_name T4 T V7 N DLW AT
Vx 7 MEEREL, V—F ¥ str L o TXEFE
WEND, OUT BEBEHRDID 2 F5ATHY, V—F
s BEIBOXEFE, V—F > nl BEITEFRFR
WHT5.
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BESHEOBNMERITHELT, kDL IRV —
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BT L IC20BEIH LEHN, $XTOBRIT

HLIEBWT i HFHOEFHIFA UEETH T

MEEHENO i FHORG BOBEL ZOEHICE

Wz, i FHOES B LBFIBES2HRT 5. O
TR, KEIREISHEENLADALL, BESNZWE
RET 5.

M4 KBRERBZRT. CORABTERZ SR
SIMPLIFY PSEHR M, ZOH TNV —F ¥ main &
simplify_arguments PSEZRINTW 5B, V—F
main i F A1 M —F Y ERL, FIBICBESRET 7
ANVERLTTAN - FT V=22 2BEL, 20
FTV 2 POFROBEEAT Vs TRV —F
~ simplify_arguments %ZIEUFHT. &g, 77
ANVDTFAPZWOHBLTERT S, V—F
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CASE V= VRED 72DV 7 + 7 = THIESE 2439

1 class SIMPLIFY is

2 ~= Bimplify Arguments

3

4 main(args: ARRAY{STR}) is

5 file: SOURCE_FILE := SOURCE_FILE::target{args([1});

3

7 foreach f£: FUNCTION in {f: FUNCTION inm file) do

8 simplify_arguments (f);

9 end; -~ foreach

ic

11 OUT::s(file.get_text);

12 end; -~ main

13

14 simplify_arguments(func: FUNCTION) is

15 num_of_args: INT := func.get_arguments.size;

16 args: ARRAY{(EXPRESSION} := args.new(num_of_args);

17

18 -~ looking for target arguments which satisfy the condition
19 first: BOOL := true;

20 foreach f:FUNCTION_CALL in func.get_callers do

21 arg_list: LIST{EXPRESSION} := f.get_arguments.to_list;
22 i: INT; until i = num_of_args loop

23 arg_i: EXPRESSION := arg_list.pop;

24 if first and arg_i.is_a_CONSTANT then

25 args[i]) := arg_i;

26 elsif args(i] /= void and arg_i.is_a_CONSTANT then
27 if not arg_i.same{args(i)) then

28 args (i} := void;

29 end;

30 ond; -~ if not first

31 1= i+ 1

32 end; -- loop

33 first := false;

34 end; -- foreach

35

36 -- ropl of r of formal , and
37 ~- elimination of actual arguments

38 1:INT; until i = num_of_args loop

39 if args[i] /= void then

40 func.get_an_argument_variable(i).replace_with(args([i]);
41 func.remove_an_axgument (i} ;

42 foreach f: FUNCTION_CALL in func.get_callers do
43 f.remove_an_argument {i};

44 end; -~ foreach

45 end; -- if

46 1= 1+ 1;

47 end; ~-- loop

48  end; -- simplify arguments

49 end; -- SIMPLIFY

4 MEAREORLD

Fig. 4 Description of simplification.
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1 #include <stdio.h>

3 int add(int x, int y)
4
5 return x + y;
6
7
8 int sub(int x, int y)
9 {
10 return x - y;
1)
12
13 wvoid print (char *fmt, char *name, int argl, iant arg2, int res)
14 (
15 printf{fmt, name, argl, arg2, res);
16 )
17
18 void main{veid)
19 ¢
20 print(”8s(8d, %d) = %d\n*, "add", 10, 1, add{(10, 1)):
21 print(“$s(%d, %d) = $d\n", "add", 10, 5, add(10, 5));
22 print("$s(8d, %#d) = $d\n", "sub’, 10, 1, sub(10, 1));
23 print ("$s(8d, &d) = $d\n”", "sub”, 10, 5, sub(10, 5));
24 )
BE5 MEiLiiov—-2x70s 54
Fig. 5 Target source program.
1 #include <stdio.h>
2
3 int add( int y)
4
5 return 10 + y;
6 )
7
8 int sub( int y)
9 (
10 return 10 - y;
11}
12
13 void print( char *name, int arg2, int res)
14 {
15 printf("#s(%d, &d) = $d\n", name, 10, arg2, res);
16 )
17
18 void main(veid)
19 (
20 print( "add”, 1, add{ 1)};
21 print{ "add”, 5, add( 5));
22 print( "sub”, 1, sub{ 1)};
23 print{ “sub”, 5, sub{ 5));
24 )

He MELkov—x70s 540
Fig. 6 Simplified source program.
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prog:
class_list:

class:

opt_type_vars:
ident_list:
feature_list:

feature:

cmpnt_attr dec(*):
cmpnts_attr dec(*):
cmpnt(*):

crpnts (*) :
alias_list:

alias_dec:
type_spec:

type_spec_list:
var_dec:
single_var_dec:
mult_ident_list:
shared_attr_dec:

var_dec_list:

routine_dec:

const_attr_dec:
block:

stmt_list:

stmt:

local_dec:
assignment:
conditional:

elsif_part:
else_part:
loop:

switch:
when_part:

assert:
debug:
foreach(*):

call:

arg_vals:
exp_list:
expr:
cexpr:

elt_type_spec(*}:
aggre_cond(*):
nexpr:

aref:
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7 REE AR

class_list

class | class_list ;

| class_list ; class |

class Ident opt_type_vars 1is
feature_list end

{ident_list) |

Ident | ident_list , Ident

feature | feature_list ;

| feature_list ; feature |

type_spec |} var_dec

| var_dec := expr | routine_dec

shared_attr_dec | const_attr_dec

alias alias_list

private alias alias_list

private var_dec

private var_dec assign expr

private routine_dec

private shared_attr_dec

private const_attr_dec

cmpnt_attr _dec(*)

cmpnts_attr_dea(*)

copnt(*) var_dec

cmpnts (*) var_dec

component | relative

components | relatives

alias_dec

| alias_list ,

Ident Ident

Ident | § type_spec

| Ident { type_spec_list }

type_spec

alias_dec

| type_spec_list , type_spec
single_var_dec
| mult_ident_list : type_spec

Ident : type_spec
ident_list , Ident
shared var_dec
| shaxed var_dec := expr
var_dec | var_dec_list ;
| var_dec_list ; var_dec
Ident is block end
| Ident { var_dec_list )
is block end
| single_var_dec is block end
| Ident ( var_dec_list )
: type_spec is block end
constant var_dec := expr
Ident is block end | stmt_list
| block except ( single_var_dec )
then stmt_list

stmt | local _dec | stmt_list ;
| stmt_list ; stmt
| stmt_list ; local_dec |

Ident | assignment | conditional
| loop | switch | break
| expr break | return | call
| assert | debug | foreach(*)
var_dec | var_dec := expr
expr = expr
if expr then block
elsif_part else part end
elsif_part elsif expr then block |
else block |
until expr loop block end
| loop block end
switch expr when_part else_part end
when_part when
exp_list then block |
assert ( Ident ) expr end
debug ( Ident ) block end
foreach Ident : type_spec
in cexpr do block end
Ident ( exp_list )

| cexpr . Ident arg_vals
| type_spec :: Ident arg_vals
{ exp_list } |

expr | exp_list , expr
cexpr | nexpr
Igent | Char_Const | Int_Const
{ Real_Const | Bool_Const
{ str_const | call | aref
| ( expr )
| { ident elt_type_spec(*)
in cexpr aggre_cond(*)} )}

: type_spec |
‘] expr |

not expr | expr < expr

exXpr > expr | expr < expr

expr >= expr | expr <= expr
exXpr = expr | expr /= expr
expr and expr | expr or expr

- expr | + expr | expr + expr
expr - expr | expr * expr

expr / expr

expr [ exp_list 1 | [ exp_list ]
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PROGRAM
component files: SOURCE_FILE;
component name: ATTRIBUTE;

SOURCE_FILE
components blocks: BLOCK:
components functions: FUNCTION;
component name: ATTRIBUTE;

PUNCTION
components arguments: DECLARATION;
components blocks: BLOCK;
relative a_type: A_TYPE;
relatives callers: FUNCTION_CALL;
component name: ATTRIBUTE;
get_all_arguments: AGGREGATION{VARIABLE} ;
get_an_argument{i: INT): DECLARATION;
get_an_argument_variable(i: INT): VARIABLE;
remove_an_argument (i: INT);
get_all_variables: AGGREGATION{VARIABLE);
get_all_functioncalls: AGGREGATION{FUNCTION_CALL};
is_defined: BOOL;
get_type of result: A_TYPE;
get_declaration_str: STR;

BLOCK :
components declarations: DECLARATION;
components blocks: BLOCK;
components expressions: EXPRESSION;
components labels:.LABEL;
component sort: ATTRIBUTE;
relative composit_block: BLOCK;
is_IF_block: BOOL;
get_IF_condition: EXPRESSION;
get_IF,_then_block: BLOCK;
get_IF_else_block:.BLOCK;
is_SWITCH block: BOOL;
get SWITCH_condition: EXPRESSION;
get_last_expression: EXPRESSION;
get_a_ BLOCK: BLOCK;
is_BASIC_block: BOOL;
is_DECLARATION block: BOOL;
is_FOR_block: BOOL;
is WHILE_block: BOOL;
is_DO_block: BOOL;
is_COMPOUND_block: BOOL;

EXPRESSION
components function_calls: FUNCTION_CALL;
components variables: VARIABLE;
components members: MEMBER;
components constants: CONSTANT;
components types: A_TYPE;
components expressions: EXPRESSION;
components operators: OPERATOR;
component sort: ATTRLBUTE;
is_BREAK_expression: BOOL;
is_RETURN_expression: BOOL;
is_a_CONSTANT: BOOL;
get_a_CONSTANT: CONSTANT;

DECLARATION
components functions: FUNCTION;
components variables: VARIABLE;

L~ ts: CONSTANT;

components types: A_TYPE;
component a_type: A_TYPE;

A_TYPE
compenént type st: A_TYPE:
components constants: CONSTANT;
components members: MEMBER;
component name: ATTRIBUTE;
component sort: ATTRIBUTE;
component qualifier: ATTRIBUTE;
component a_type: ATTRIBUTE;
component length: ATTRIBUTE;
component sign: ATTRIBUTE;
relative a_declaration: DECLARATION;
relative type_ use: DECLARATION;
to_str:STR;
components constants: CONSTANT;
component name: ATTRIBUTE;
component value: ATTRIBUTE;
component a_type: ATTRIBUTE;
is_string: BOOL;

VARIABLE
relative a_type: A_TYPE;
relatives expressions: EXPRESSION;
component name: ATTRIBUTE;
component storage_class: ATTRIBUTE;
component scope: ATTRIBUTE;
is_global: BOOL;
is_local: BOOL;
get_declaration str: STR;

CASE V= VEED OOV 7 b7 2 TIEETE 2441

MEMBER
relative a_type: A_TYPE;
component name: ATTRIBUTE:
get_declaration_str: STR;

FUNCTION_CALL
components arguments: EXPRESSION;
relative function: FUNCTION;
get_an_argument (i: INT): EXPRESSION;
remove_an_argument (i: INT);

LABEL
component a_constant: CONSTANT;
component name: ATTRIBUTE;
component sort: ATTRIBUTE;
is_NAMED_label: BOOL;
is_CASE_label: BOOL;
is_DEFAULT_label: BOOL;

OPERATOR
component sort: ATTRIBUTE;
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