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module AddressBook
exports
types ID; NAME; EMAIL;
operations add:NAME*EMAIL==>(); id:NAME==>[ID];
name:|ID==>[NAME]; email:ID==>[EMAIL];
names:()==>set of NAME;
definitions
types
ID = nat;
NAME = seq of char;
EMAIL = seq of char;
ITEM :: name:NAME email:- EMAIL
state AddressBookState of
book : inmap ID to ITEM
next_id : nat
init s == s = mk_AddressBookState({l->}, 0)
end
operations
add : NAME * EMAIL ==> ()
add(name, email) == let item = mk_ITEM(name, email) in
book(if item in set rng book
then (inverse book)(item)
else get_next_id()) := item;
name : ID ==> [NAME]
name(id) ==
return if id in set dom book then book(id).name else nil;
email : ID ==>[EMAIL]
email(id) ==
return if id in set dom book then book(id).email else nil;
id : NAME ==>[ID]
id(name) == return let item = mk_ITEM(name, ") in
if item in set rng book then (inverse book)(item) else nil;
names : () ==> set of NAME
names() == return {name | mk_ITEM(name, -) in set rng book};
get_next_id : () ==> nat
get_next_id() == letid = next_id in (next_id :=id + 1; return id);
end AddressBook
module Groups
imports from AddressBook types ID
exports all
definitions
types
NAME = seq of char
state GroupsState of
groups : map NAME to set of AddressBook'ID
init s == s = mk_GroupsState({l->})
end
operations
add : NAME * AddressBook’ID ==> ()
add(name, id) == groups(name) :=
(if name in set dom groups then groups(name) else {})
union {id};
remove : NAME * AddressBook’ID ==> ()
remove(name, id) ==
if name in set dom groups
then (groups(name) := groups(name) \ {id};
if groups(name) = {} then groups :={name} <-: groups);
member : NAME * AddressBook’ID ==> bool
member(name, id) ==
return name in set dom groups and id in set groups(name);
friends : AddressBook’ID ==> set of AddressBook’ID
friends(id) ==
return dunion {s | s in set rng groups & id in set s} \ {id};
end Groups
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module API
imports
from AddressBook operations add; id; name; email; names,
from Groups operations add; remove; member; friends
exports
types ENTRY; MEMBER;
operations register:ENTRY==>(); update:ENTRY==>();
join:MEMBER==>(); leave:MEMBER==>();
list:seq of char==>seq of ENTRY;
definitions
types ENTRY :: name : seq of char email : seq of char;
types MEMBER :: name : seq of char group : seq of char;
operations
register : ENTRY ==> ()
register(mk_ENTRY (name, email)) ==
AddressBook add(name, email)
pre name not in set AddressBook names();
update : ENTRY ==> ()
update (mk_ENTRY (name, email)) ==
AddressBook add(name, email)
pre name in set AddressBook names();
join : MEMBER ==> ()
join(mk_MEMBER(name, group)) ==
Groups add(group, AddressBook'id(name))
pre name in set AddressBook names();
leave : MEMBER ==> ()
leave(mk_MEMBER(name, group)) ==
Groups ' remove(group, AddressBook’id(name))
pre name in set AddressBook names();
list : seq of char ==> seq of ENTRY
list(hame) == return
let s:set of nat = Groups'friends(AddressBook’id(name)) in
[mk_ENTRY (AddressBook name(i), AddressBook email(i))
liin set s]
pre name in set AddressBook names();
end API
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