rolodex/specification rolodex.rsl Page 1

 1 (****
 2 *
 3 * Module Rolodex defines the main objects of the Rolodex system and the basic
 4 * rolodex editing operations.
 5 *
 6 *)
 7
 8 module Rolodex;
 9
10 export Rolodex, Card, Name;
11
12 object Rolodex is
13 components: n:Name and cs:Card*;
14 description: (*
15 A Roldex is a named collection of cards.
16 *);
17 end Rolodex;
18
19 object Card is
20 components: n:Name and id:Id and age:Age and s:Sex and addr:Address;
21 description: (*
22 A Card contains the basic information for a person stored in a Rolodex:
23 name, SSSN id, age, sex, and street address.
24 *);
25 end Card;
26
27 object Name is string;
28 object Id is integer;
29 object Age is integer;
30 object Sex is Male or Female;
31 object Male;
32 object Female;
33 object Address is string;
34
35 operation Add
36 inputs: r:Rolodex, c:Card;
37 outputs: r’:Rolodex;
38 description: (*
39 Add the given card to the given rolodex if a card of the same id is not
40 already there.
41 *);
42 precondition:
43 (* There is no card in the input Rolodex with the same id as the given
44 * input card. *)
45 not (exists (c’ in r.cs) c’.id = c.id)
46
47 and
48
49 (* The values of the given card fields are valid *)
50 CardIsValid(c);
51
52 postcondition:
53 (* A card is in the output rolodex iff it is in the input rolodex or
54 * it’s the new card to be added. *)
55 forall (c’:Card)
56 (c’ in r’.cs) iff ((c’ in r.cs) or (c’ = c));

                                                                                        57 end Add;
                                                                                        58
                                                                                        59 operation Delete
                                                                                        60 inputs: r:Rolodex, id:Id;
                                                                                        61 outputs: r’:Rolodex;
                                                                                        62 description: (*
                                                                                        63 Delete the card of the given id from the given rolodex.
                                                                                        64 *);
                                                                                        65 precondition:
                                                                                        66 (* There is a card of the given id in the input Rolodex *)
                                                                                        67 exists (c’ in r.cs) c’.id = id;
                                                                                        68
                                                                                        69 postcondition:
                                                                                        70 (* A card is in the output rolodex iff it is in the input rolodex and
                                                                                        71 * its id is different than the given id. *)
                                                                                        72 forall (c’:Card)
                                                                                        73 (c’ in r’.cs) iff ((c’ in r.cs) and (c’.id != id));
                                                                                        74 end Delete;
                                                                                        75
                                                                                        76 operation Change
                                                                                        77 inputs: r:Rolodex, id:Id, c:Card;
                                                                                        78 outputs: r’:Rolodex;
                                                                                        79 description: (*
                                                                                        80 Change the card of the given id in the given rolodex to the given new
                                                                                        81 card.
                                                                                        82 *);
                                                                                        83 precondition:
                                                                                        84 (* There is a card of the given id in the input Rolodex and that card
                                                                                        85 * is not identical with the given input card. *)
                                                                                        86 exists (c’ in r.cs) (c’.id = id) and (c’ != c);
                                                                                        87
                                                                                        88 postcondition:
                                                                                        89 (* A card is in the output rolodex iff it is in the input rolodex and
                                                                                        90 * is not the card with the given id in the input rolodex, or it’s the
                                                                                        91 * given input card. *)
                                                                                        92 forall (c’:Card)
                                                                                        93 (c’ in r’.cs) iff (((c’ in r.cs) and
                                                                                        94 (not exists (c’’ in r.cs) (c’’.id = id) and (c’’ = c’))) or
                                                                                        95 (c’ = c));
                                                                                        96 end Change;
                                                                                        97
                                                                                        98 operation Find
                                                                                        99 inputs: r:Rolodex, n:Name;
                                                                                       100 outputs: cl:Card*;
                                                                                       101 description: (*
                                                                                       102 Find all of the cards of the given name in the given rolodex.
                                                                                       103 *);
                                                                                       104 postcondition:
                                                                                       105
                                                                                       106 (* Cards in the output list consist of those in the input Rolodex with
                                                                                       107 * the given name *)
                                                                                       108 forall (c:Card)
                                                                                       109 (c in cl) iff ((c in r.cs) and (c.n = n))
                                                                                       110
                                                                                       111 and
                                                                                       112

rolodex/specification rolodex.rsl Page 2

113 (* The output card list is sorted by ascending
114 * order of card id. *)
115 forall (i,j:integer |
116 (i in [1..#cl]) and (j in [1..#cl]))
117 if i<j then cl[i].id < cl[j].id;
118 end Find;
119
120 function CardIsValid(c: Card)->boolean =
121 (* The length of the name is <= 30 characters *)
122 (#(c.n) <= 30)
123
124 and
125
126 (* The length (i.e, numer of digits) of the id is 9 *)
127 (#(c.id) = 9)
128
129 and
130
131 (* Age is a reasonable range *)
132 ((c.age >= 0) and (c.age <= 200))
133
134 and
135
136 (* The length of the address is <= 40 chars *)
137 (#(c.addr) < 40);
138
139 end Rolodex;