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module App operations
ooobo(@o:00, 0O0:00) 00:00

definitions ext wr J0O0O
post if OO not in set dom(O O 0O)
types then 000 = 000" munion {00 [-> OO% and
OO0 = token; OO0 = <ok>
00 = token; else O = <error>;
00 = <ok> | <error>
00 @oO:00) r:[001 =00
state 0000000 of ext rd 00O
O00: map OO to OO post if OO in set dom(OO0O)
end then r = mk_(O0 OO (O0O), <ok>)
else r = mk_(nil, <error>)
end App
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module App
operations
imports from DB all goob0: 00 =00 == 00
exports all oooo @o, 00) ==
pDB‘OO0OO (OO, O00);
definitions
O0: 00 == [00O1 * 00
types oo @o) ==
00 = token; DB‘O DO (OO);
OO0 = token;
00 = <ok> | <error>; end App

Us 0b00ob0obooboobobooooboboooooonn

gbooobobooooobooooboobooooboboooooboooobOOobOooooDboon
gbooooboooooboboobooboooobobooboobooooonog



oOooooOo0o0oooOoOoooooDBOO0oO00oDbOoOoOoooon
gooooboobooooobooobooogb ebonO

module UserIF

imports from App all

definitions

types
oo
oo
oo

App‘O 0
App‘0 0 ;
App‘O0;

operations

oo0o0d: 00 =00 == 00
oooo@o, 00) ==
App‘0000 (@O, OO);

O0: 00 == [001 *x 00
0o @o) ==
App‘00 (ODO);

end UserIF
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module DB

imports from App all

exports all

definitions

types
oo
oo
oo

state JO0OOODO0O
O00O: map OO to OO

end

App‘O 0
App‘O 0
App‘0 0 ;

operations
oooo (@o:00, 00:00) 0000
ext wr 0O 0O
post if OO mnot in set dom(OO0O)
then 000 = 000 munion {00 [-> 0O0O%} and
00 = <ok>
else O = <error>;
00 @O:00) r:[001 =00
ext rd OO0
post if 00O in set dom(O0O0O)
then r = mk_(O OO (OO), <ok>)
else r = mk_(nil, <error>)

end DB
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types state 0000000 of
oo =000 O00O: map OO to OO
inv s == len(s) <= 00 0O0O00O; end
oo =000
inv s == len(s) <= 00 0O0O00O; values
00 = <ok> | <error>; 000000 : nat = undefined;
OO0 = seq of char; OOO0O000: nat = undefined;
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00000000000000000000000000000000000 (inv)00DO000O0O00OO
gobooooooomoooogoooooooooooooooooooobooobooobooobooDbo
0000000000000 00000000000000000000 (undefined) 0000000

operations
O000: App‘00 * App‘00 ==> 00O
oooo @o, 00) ==
if len 00000 (D0) <= 000000 and
len D0O0O0O0O (OD0) <= 000000
then 0O0O0ODOOO (OO, OO)
else exit <error>;

0000000 (0D :App‘00, OO :App‘00O) ODO:00
ext wr OO0
post if OJOODODO (OO) not in set dom(OO0O)
then 000 = 000" munion {00000 (ODDO) |-> 00000 (ODO)} and

OO0 = <ok>
else 0 = <error>;
functions
goooo0: app‘00 -> 00 ooo00: app‘00 -> 00
goooo @o) == ooooo @g) ==
undefined; undefined;
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