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= DataDefinition (Sub)Language

QueremogornardescricoeemDDL o mais
precisagpossiel.

Vamo-noaseaem exemploscomo:

CREATE TABLE COVPONENTS (
Conpl d CHAR (8) NOT NULL,
CSt ock NUMERI C (10) NOT NULL
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t ypes

COVPONENTS = set of COVPONENTS RECORD;

COVPONENTS RECORD :
Conpl d: seq of char
CSt ock: 1 nt;

onde
set of A=coleccOoegconjuntos)deA
seq of A=sequénciaflistas)deA
C.:sel 1: A sel 2: B=pareqstruct’s) A, B
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Invariantes VDM-SL

De facto:

COVPONENTS = set of COVPONENTS RECORD;

COVPONENTS

lnv r ==

onde. ..
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RECORD : .

Conpl d: seq of char

CSt ock: 1 nt

len r.Compld <= 8 and

abs(r.CStock) < 10**10;
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Invariantes VDM-SL (cont.)

lnv r == ...

propriedadenvariante(inalienawel) dotipo
respectro.

len : seq of A -> nat
comprimentade sequéncias

abs: int -> nat
valorabsolutode um inteiro

etC.
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Invariantes VDM-SL (cont.)

Um mecanismaara:
= EXxprimir (‘type checking’)deforma
rigorosa
= Exprimir referencial
= Exprimir arbitrariamente

complexas
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Um exemploclassico(ER)

Component
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CREATE TABLE COMPONENTS (

Conpld CHAR (8)  NOT NULL,

CSt ock NUMERI C (10) NOT NULL,
Al arm NUVERI C  (10) NOT NULL,
Cost NUMERIC (6,3) NOT NULL

) ;
QualasemanticdormaldeNUMERI C ( 6, 3) ?
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NUVERI Cem SQL standard

NUVERI C( p, q) = decimal number, p digits and sign,
with assumed decimal point ¢ digits from the right
(0<qg<pAp>0).

cf

A Guide to the SQL Sandard, by C.J.Datewith Hugh
Darwen,Addison-Wesley, 1997.

Logo

Attribute NUVERI C (p,q) NOT NULL
significa

Attribute = real

lnv a == abs(a * 10**q) < 10**p;

- IN/N
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Entidade “Component” (VDM-SL)

COMPONENTS = set of COVPONENTS RECORD;
COVPONENTS RECORD :
Conpl d: seq of char

CSt ock: 1 nt
Alarm I nt
Cost : r eal
inv r == len r.Conpld <= 8 and

abs(r.CStock) < 10**10 and
abs(r.Alarm < 10**10 and
abs(r. Cost*1000) < 10**6;
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Mas desenh@cabgpor impor Conpl d como“chave™

CREATE TABLE COMPONENTS (

Conpld CHAR (8) NOT NULL,
CSt ock NUVERI C (10) NOT NUL
Al arm NUMERI C (10) NOT NULL,
Cost NUMERI C  (6,3) NOT NULL
CONSTRAI NT COVPONENTS pk

PRI MARY KEY( Conpl d)
)
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Unicidade referencial (VDM-SL)

COVPONENTS pk :: Conpld: seqg of char
inv k == len k. Conpld <= 8;

COMPONENTS RECORD : .

CSt ock: 1 nt
Al arm | nt
Cost : r eal

Inv r == abs(r.CStock) < 10**10 and
abs(r.Alarm < 10**10 and
abs(r. Cost*1000) < 10**6;
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Modelacaocom “mappings”

COMPONENTS = map COMPONENTS pk
to COVPONENTS RECORD,

O quesignificamap A to B?

Exemplo simples:

Freguesia Eleitores

Cachadas$. Miguel 923
Comgo, S. Maria 722
Olivais,S. Pedro 517
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Significadode “map A to B”

Como“Freguesia’ “Eleitores”, podemos
m definir
| nscritos = map Freguesia to Eleitores

» representaatabelaacimacomoum “mapping™:

{
"Cachadas, S. Mguel" |-> 923,
"Corgo, S. Maria" -> 722,
"divals, S. Pedro" -> 517
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‘Mappings’ = (finitas):
A eB sao tiposdedados)nc. outros
‘mappings’,e.g.
map Frequesia to (map Ano to El eitores)
Linguagemde ‘mappings’: muito expressva
Aplicacoesesmmodelacao:
unicade objectos

funcionais
Integridade

IN/N
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Integridade referencial (SQL)

CREATE

CREATE

TABLE EQUI PMENTS (

Eql d CHAR (8) NOT NULL,

Descripti on CHAR (73) NOT NULL,

ESt ock NUMERI C (10) NOT NULL,

CONSTRAI NT EQUI PMENTS pk PRI MARY KEY ( Eql d)

) ;

TABLE PART OF (

Conp CHAR (8) NOT NULL,

Equi p CHAR (8) NOT NULL,

HowivanyC NUMERI C (10) NOT NULL,

CONSTRAI NT PART _OF pk PRI MARY KEY ( Conp, Equi p)

) ;

ALTER TABLE PART_OF ADD CONSTRAI NT PART_OF fkl

</

FOREI GN KEY (Conp) REFERENCES COMPONENTS( Conpl d) ;
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Integridade referencial (VDM-SL)

Paraalemde COVPONENTS:

EQUI PVMENTS = map EQUI PMENTS pk
to EQUI PMENTS RECCRD;
onde

EQUI PMENTS pk :: Eqld: seq of char;

EQUI PMENTS RECORD : :
Descri ption: seq of char
ESt ock: 1Int;

(omitem-seosinvariantesparasimplificar)
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Integridade referencial (VDM-SL)

Relacionamento:
PART OF = map PART OF pk to PART OF RECORD,
PART OF pk ::

Conp: seq of char

Equi p: seq of char;

PART OF RECORD :: HowManyC. i nt,;

- ERA-VDMSL —p.18/2?
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Quantoaosignificadodasrestricoes

ALTER TABLE PART OF ADD CONSTRAI NT
PART OF fk1 FORElI GN KEY ( Conp)
REFERENCES COMPONENTS( Conpl d) ;

ALTER TABLE PART_OF ADD CONSTRAI NT
PART _OF fk2 FOREI GN KEY ( Equi p)
REFERENCES EQUI PMENTS( Eql d) ;

vaotraduzirsesobaformadeum relacionado
asrespectrasestruturas:
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Integridade referencial (VDM-SL)

DATABASE :: Conps: COVWPONENTS
Equi ps: EQUI PNMENTS
Part O . PART _OF
lnv db == | et conpsTb = db. Conps,
equi psTb = db. Equi ps,
partsof = db.Part
In part ok fkl(partsof,compsTb) and
part ok fk2(partsof, equi psTh);

Notacaolet a =.... In ...a...
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f uncti ons

part ok fkl: PART _OF * COVPONENTS -> bool
part ok fkl(partsof, conpsTh) ==
forall k 1n set dom partsof &
K.Comp 1n set all Conplds(conpsTb);

part ok fk2: PART _OF * EQUI PMENTS -> bool
part ok fk2(partsof, equi psTh) ==
forall k in set dom partsof &
K.Equip In set all Equi plds(equi psThb);

PON
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Operadoressobre “map A to B”

dom: map Ato B -> set of A
conjuntodetodasaschares(vulg. )

rng : map Ato B -> set of B
conjuntodetodaa informacaodependente
(vulg. )

etC.
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Funcoesauxiliar es

al | Conplds : COVMPONENTS -> set of seq of char

al | Conpl ds(c) == { k. Conpld |

K 1n set dom c};

al | Equi pl ds : EQUI PMENTS -> set of seqg of char

al | Equi plds(c) == { k.Eqld |
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K in set dom c};
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Invariantes arbitrarios

Um casocélebrep tipo

Date :: year: natl
nont h: natl
day: natl
inv nk_Date(y, md) == dateOk(y, md);

Notacao:
wm Tiponatl ={ 1, 2, 3, ... }
= Construtomk _Dat e e ‘patternmatching’
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“Do Ano e SuaDivisao— (...) Julio Césaiinstituiu 0 ano,de quehojeusamosde 365
diase 6 horas,a qualquantidaden&oé exacta,poisvemosclaramentediantarseo
tempo;(...) a SantaMadrelgrejausado anoqueinstituiu Julio Césaytomandoem
cadaanoas6 horas,queformamum diainteiro emcadaquatroanos,chamando-se
bissexto a esseano,aqueseacrescentamdia(...).

Da Reforma do Calendario — Tendo-sebsenado,quedesdea celebracaalo
conciliodeNiceia,em325,atéaoanode 1582,sehaviam antecipadms equinocioslO
diasdo assentdixo emqueoscolocaraDionisioRomanoy...) mandouo papa
Gregorio Xl procederreformado Calendarioemyvirtude daqualsedeterminou:
10 gueno mésde Outubrode 1582sesuprimisseniO dias,contandad nodiade
S.Franciscoe 15n0 seguinte;z.o gueemcada400anossesuprimissen dias,
principiandode 1700,1800,1900,2100,2200,2300,2500,etc. (queporissonaosao
bissetos), paradiminuir o excessado anosinodalaocivil, e osequinociodicarem
imoveisa2ldeMarcoe 23de Setembrd...)”
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dateCk : natl * natl * natl -> bool
dateCk(y, md) ==
If min set {1,3,5,7,8, 10,12} then
d <= 31 and
(not (y=1582 and m=10) or (d<5) or (14<d))
else if min set {4,6,9,11} then d <= 30
else if nmF2 and | eapYear(y) then d <= 29
else if mF2 and not | eapYear(y) then d <= 28
el se fal se;

| eapYear . natl -> bool
| eapYear (y) ==

O =remy, if 1700 <=y and ren(y, 100) =0
AN t hen 400 el se 4),
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Modelacaode dadosrelacionais(l)

Dat abase = nap Fi|l eNane to Tabl e;
Tabl e = set of Tuple ;

Tupl e = map Attribute to Val ue;
Fil eNane = String;

Attribute = String;
Val ue = Stri ng;
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Modelacaode dadosrelacionais(ll)

Dat abase = nmap Fil eNane to Tabl e;
Tabl e = map Tuple to Tuple ;
Tupl e = map Attribute to Val ue;
Fil eNane = String;

Attribute = String;
Val ue = Stri ng;
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