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A Process Description Model Based on Objects
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Function All_Fn_Perf_OK(executable,tests);
declare executable exccutable_code,
tests testset,
case, numcases integer,
result derived_result;

All_Fn_Perf_OK := True;

For case := 1 to numcases
derive(executable, tests|casel.input_data, result);
if ~resultOK(result, tests[case].req_output)

then All_Fn_Perf_OK := False; exit;

endif;

end loop;

end All_Fn_Perf_OK;

declare testset array of testcase|1..numcases];

declare testcase record of
(input_data real,
req_output record of
(fen_tol, time_tol predicate,
fcn, time real));

declare derived_result record of
(fen_output, observ_timing real);

Function resultOK(result,needed);
declare result derived_result,
needed req_output;
if ~fenOK(result.fcn_output,needed)
OR (result.observ_timing > needed.time)
then resultOK := False;
else resultOK := True;
endif;
end resultOK;

Function derive(pgm,test,result);’
declare pgm,executable_code,
test testcase,
result derived_result;
reset_clock;
result.fen_output := execute(pgm,testinput_data);
result.observ_timing := read_clock;
end derive;

Function fenOK(result,nceded);
declare result derived_result;
needed req_output;
fenOK := needed.fen_tol(needed. fen, result.fen_output);
end fenOK;
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Strategy Programming_Environment

Imports: Programming_Language;
Exports: EDITOR, COMPILER;

Classes

PROGRAM :=
timestamp: integer
status: (compiled,notcompiled,errors,linked)
executable: binary

PROCEDURE ==
limestamp: integer
execulable: binary
status: (compiled,errors,notcompiled)

Tool
EDITOR

edit{?n: TEXT] -> <mapping for *[usr/binjemacs™>
COMPILER

compile[?p: PROGRAM] -> ...

compile{?p: PROCEDURE] -> ...

Rules
edit[?p: PROCEDURE]:
/* the editor can only be invoked by user */
[ EDITOR edit ?p.code )
7p.timestamp = Now();

compile[?prog: PROGRAM]:
exists PROCEDURE ?p
suchthat member(?prog.procs ?p):
?p.limestamp > ?prog.timestamp
| COMPILER compile ?prog )
?progstatus = compiled and ?prog.timestamp = Now();
Iprog status = errors and ?prog.timestamp = Now();
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product
SPEC = "Spec.ixt";
SRC = "foo.c”;
tool
Editor = "vi";
Viewer = “less™

process main [ SPEC -> SRC,EXE | ==
child edit,compile,link,test;
(lexist(SPECS)  :exit("Spec doesn't exist") )
[ edit,compile link,test ]
(@]
endproc

process edit [ SPEC -> SRC | ==
0
[ (wopen,Editor(SRC),wclosc)
@ (wopen,Viewer(SPEC),wclose) |
(0]
endproc

process compile | SRC -> OB] | ==
(lexist(SRC,$)  :edit)
[ wopen,Compiler(SRC),wclose |
(status($) <> 0 :edit)

endproc
process link | OB] -> EXE | == ...
process test [ EXE-> | == .
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class SRC is
var OBJ] next;

proc edit(STRING name) (
exec("vi " + name + ".¢");
next.compile(name);
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class EXE is
var SRC back;
proc link(STRING name) {

Ao Z i exec("cc-0" + name +"" + name + ".0");
COO IAVARI AT TS b en}d; if(status( )==0) execute(name);
clse back.edit( );
class OBJ is ]
B4 Egii&;ﬁiza ﬁiai g var SRC back; proc exccute(STRING name) |
var EXE next; exec(name);
proc compile(STRING name) sclect {
exec('cc ¢ " + name + ".c"); “ok” : exit(0);
if (status( )==0) next.link(name); “no” : back.edit( );
else back.edit(name); )
H5 MMACHE OEZAD ) )
952U & Bk end; end;
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class PROCESS is
var PROCESS back,next;
var RELATION rel;
end;

class P_SPEC : PROCESS is
var STRING name;
proc start() |
relinitialize(name+".spec”);
nextedit(); /*P_SRC*/
)

end;

class P_SRC : PROCESS is
proc edit() (
if (rel.edit())
next.compile(); /*P_OBJ]*/
else exit(0);
)

end;

class P_OBJ : PROCESS is
proc compile( ) |
if( rel.compile() )
nextlink(); /*P_EXE*/
else back.edit(); /*P_SRC*/
)

end;

class P_EXE : PROCESS is

var PROCESS src;

proc link() {
if(rel.link(n)) execute( );
else src.edit( );

)

proc execute() {
if(rel.execute( )) exit(0);
else src.edit( );

)

end;

@8 F7otxoOFxhnioik

class RELATION is
var sct(CELL) cel;
var RELATION ref;
end;

class CELL is
var ENTITY ent;
var TIME tm;
proc remove( ) [
ent.remove( ); ent = NULL;
|

end;

class OBJCELL : CELL is

var SRCCELL src;

var STRING name;

proc OBJCELL(STRING n) (
ent = ENTITY(n); name=n;
tm = clock( );

]

func compile( ) [
var BOOL ok;

class R_OB] : RELATION is

proc R_OBJ() (
cel = null_set(OBJCELL);

)

func BOOL compile( ) [
var BOOL ok=true;
if(is_null(cel)) return falsc;
foreach(OBJCELL ¢ = cel)

ok = ok & c.compile( );

return ok;

)

proc addsrce{CELL r, STRING n) (
var OBJCELL c;
¢ = OBJCELL(basename(n)+".0");
csrc=r;
cel = add_set(cel,c);

)

func STRING nameclist( ) [
var STRING n="";
foreach(OBJCELL ¢ = cel)

ifc.src.ent!=NULL)
n=n+""+cname;

if(src.ent==NULL) return true; return n;
if(src.latest( ) < tm) return true; )
ok = ent.compile(); end;
iflok) tm = clock();
return ok;
)
end; 9 7R¥ 7 FOEEMEOGR
class ENTITY is proc edit() (
var STRING name; wopen( );
proc ENTITY(STRING n) ( exec("vi " + name);
name = n; )
) end;

proc remove( ) (
exec("rm -f " + name);
name = NULL;

]

end;

class TEXT : ENTITY is
proc view() (

wopen( );
exec("less " + name);
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)

class E_OBJ : ENTITY is
func BOOL compile( ) (
var STRING s;
wopen( );
s = basename(name)+".c";
writeIn("compile: " + s);
exec('ccc" +5s);
return status( )==0;

end;
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class EXAMPLE is /* main */

var PROCESS spec, src, obj, exe;

var RELATION r_spec, r_src, r_obj, r_exc;

proc EXAMPLE(STRING name) |
init_process( );
init_relation( );
spec.name = r_CcXe.name = name;
start( );

)

proc start( ) ( spec.start(); )

proc init_process( ) [
spec = P_SPEC(); src =P_SRC();
obj =P_OBIJ(); exe =P_EXE():
spec.next = obj.back = exe.src = src;
src.next = exc.back = obj;
obj.next = exe;

)

proc init_rclation( ) (
spec.rel = r_spec = R_SPEC();
sterel =r_src = R_SRC():
obj.rel =r_obj =R_OBI();
exe.rel =r_cxe = R_EXE();
r_src.rel = r_spec; r_src.obj =r_obj;
r_obj.rel =r_src; r_exe.ref =r1_obj;

)

end;

/* Process ... Sce Fig.8 */

class PROCESS is ... end;

class P_SPEC : PROCESS is ... end;
class P_SRC : PROCESS is ... end;
class P_OBJ : PROCESS is ... end;
class P_EXE : PROCESS is ... end;

/* Relation */

class RELATION is
var sci(CELL) cel;
var RELATION ref;
end;

class CELL is
var ENTITY cnt;
var TIME tm;
proc remove( ) |
ent.remove( ); ent= NULL;
)
end;

class TEXTCELL : CELL is

proc TEXTCELL(STRING namc) (
ent = TEXT(name); tm = clock();

)

proc view() [ entview(); )

proc edit() (
ent.edil( ); tm = clock( );

]

end;

class SRCCELL : TEXTCELL is
var sci(CELL) othr;
proc SRCCELL(STRING namc) [
othr = null_set(SRCCELL);
ent = TEXT(name);
tm = clock();
)
proc relation(set(SRCCELL) cset) |
CELL x;
BOOL cnt;
for(cni=truc; cnt; )
sclect [
"add" : (
x = sclect_set(cset);
othr = add_sct(othr,x);
]
"delelc” : ...
“end” : cnt=[alsc;
]
)
func TIME latest( ) {
var TIME t = tm;
forcach(CELL ¢ = othr)
if(c.tm > 1) t = c.tm;
rcturn 1,
)
end;

class OBJCELL : CELL is /* See Fig.9 */
var SRCCELL src;
var STRING name;
proc OBJCELL(STRING n) { ... )
func compile() { ... )
end;

class R_SPEC : RELATION is
var TEXTCELL doc;
proc initialize(STRING n) (
doc = TEXTCELL(n);
)
proc view() [ doc.view(); )
end;

class R_SRC : RELATION is
var RELATION obj;
proc R_SRC() (
cel = null_sct(SRCCELL);
)
func BOOL edit() (

while(true)
sclect |
"new file" : add_file( );
"edit” 1 edit_file( );

“"show spec”: show_spec( );
"remove” @ rm_file( );
"relation” : relation( );
"end” :  return truc;
"stop”:  return false;

)

proc add_file() ( ... )
proc edit_file() (
var SRCCELL c;
¢ = select_set(cel); c.edit( );
)
proc show_spec( ) ( rel.view(); )
proc rm_file() [ ... )
proc relation( ) (
var SRCCELL c;

¢ = select_one(cel); c.relation(cel);
)

end;

class R_OBJ : RELATION is /* Scc Fig.9 */
proc R_OBJ() ( ... )
func BOOL compile() [ ... ]
proc addsrc(CELL r, STRING n) | ... ]
func STRING namelist() [ ... )

end;

class R_EXE : RELATION is
var E_EXE exe;
var STRING name;
func BOOL link( ) {
var STRING list;
list = rel.namelist( );
exe = E_EXE(name);
return exe.link(list);
]
func BOOL execute( ) |
return exe.execute( );
]

end;
/* Entity */

class ENTITY is ../* Sce Fig.10 */... end;
class TEXT : ENTITY is ... end;

class E_SPEC : TEXT is end;
class E_SRC : TEXT is end;

class E_OBJ : ENTITY is
func BOOL compile() .../* See Fig.10 */..
end;

class E_EXE : ENTITY is
func BOOL link(STRING n) (
wopen( );
exec("cc-0 "+ name + " " + n);
return status( )==0;
)
func BOOL execute( ) [
wopen( );
cxec(name);
select |
“ok" : return true;
"no" ; return falsc;

)

end;





