P a rt I I

The MDM T o ol

with the co op eration of

and P asquale Racca Luca Sab olo

P aolo A tzeni and Ricca o rlone — P a ris, Novemb er 1996 2-1

•

•

Basic F eatures of

define schemes

p erfo rm translations

P aolo A tzeni and Ricca o rlone — P a ris, Novemb er 1996 2-2

MDM

MDM is a to ol that enables the users to:

of different data mo dels;

of schemes from one mo del to another.

The to ol can b e at the basis of a customizable and integrated

CASE environment supp o rting the analysis and design of

info rmation systems.

•

•

Universit�
a di Roma

              T
re

Diagram Server

T echnical issues of

Visual C++

Windo ws95

P aolo A tzeni and Ricca o rlone — P a ris, Novemb er 1996 2-3

MDM

A p rotot yp e of MDM has b een develop ed at

.

The current version is implem ented:

in ;

under .

A graphical interface is currently under development. It is based

on , a to ol develop ed at the Universit y of Rome

“La Sapienza” that allo ws the editing and the automatic la y out of

complex diagrams.

A p o rting to Motif under Unix has b een planned.

•

• mo del engineer

Main Comp onents of

Mo del Manager

Schema Manager

P aolo A tzeni and Ricca o rlone — P a ris, Novemb er 1996 2-4

MDM

: supp o rts a sp ecialized user, which w e call

, in the definition of a va riet y of mo dels, on the

basis of a limi ted set of metaconstructs covering almost all

kno wn conceptual mo dels.

: allo ws designers to create and mo dify

schemes over the defined mo dels, and to generate the

translation of a scheme into any of the data mo dels currently

available.

•

•

•

P aolo A tzeni and Ricca o rlone — P a ris, Novemb er 1996 2-5

Main functionalities of

Mo del

Definition Language

Schema Definition Language

MDM

Definition of a new mo del b y means of a menu-driven

.

The system is able to generate (acco rding to a request done

b y the mo del engineer) a standa rd translation fo r it: from the

“Sup ermo del” to the new mo del.

Sp ecification of a scheme fo r one of the defined mo del b y

means of a menu-driven .

Request fo r a translation of a scheme into a sp ecific ta rget

mo del.

UI

Model Manager

Schema Manager

Translation Generator

Schema Translator

Model Dictionary

Library of Translations

Schema Dictionary

Model Engineer

Designers

UI

MDM The Architecture of

P aolo A tzeni and Ricca o rlone — P a ris, Novemb er 1996 2-6

•

•

Mo del Dicti ona

                                                                         ry

Sup ermo del

P aolo A tzeni and Ricca rdo T o rlone — P a ris, Novemb er 1996 2-7

Comp onents of the Architecture (1)

User Interface

Mo del Manager

. This pa rt allo ws the interaction with the

system b y means of menus and fo rms.

. It tak es as input data mo del sp ecifications

and sto res them in a .

The Mo del Dictiona ry contains the mo dels defined b y the

mo del engineer together with the , a mo del which

subsumes every other mo del.

•

•

•

Schema Dictiona
ry

     Lib

   ra
ry of T

                                                                                                         ranslations

P aolo A tzeni and Ricca rdo T o rlone — P a ris, Novemb er 1996 2-8

Comp onents of the Architecture (2)

Schema Manager

T ranslation Generato r

Schema T ranslato r

. It tak es as input scheme sp ecification over

mo dels o ccurring in the Mo del Dicti ona ry , checks its

co rrectness and sto res it in a .

. Generates translations b et w een pairs

of mo dels, on the basis of a p redefined set of basic translations

and sto res them in the .

. It executes translations of schemes

b et w een mo dels, acco rding to users requests.

•

•

•

•

P aolo A tzeni and Ricca rdo T o rlone — P a ris, Novemb er 1996 2-9

Checks done b y

Consistency

T ranslatabilit y

Co rrectness of schemes

Co rrectness of translations

MDM

of a mo del (based on the abili t y of verifying the

coherence of constructs used and their combination).

of a mo del (based on the abili t y of generating

complex translations from basic ones).

(based on the abilit y of matching

sp ecification of schemes to sp ecifications of mo dels).

(as ab ove).

•

•

P aolo A tzeni and Ricca rdo T o rlone — P a ris, Novemb er 1996 2-10 as an extensible system

management of mo dels

–

–

translation of schemes

–

–

MDM

MDM can b e extended in a numb er of w a ys:

in the :

b y adding new metaconstructs;

b y refining the existing ones.

in the :

b y adding new basic translations,

b y refining the existing ones.

•

•

•

•

P aolo A tzeni and Ricca rdo T o rlone — P a ris, Novemb er 1996 2-11

Example of Application

ER-Complete Mo del

Demo Mo del

F unctional Mo del

Relational Mo del

Mo dels involved:

: a version of the ER mo del with n-a ry

relationships, simple o r comp osite attributes on entities and

relationships, and generalizations.

: a version of the ER mo del with bina ry

relationships, simple attributes on entities, and without

generalizati ons.

: with monovalued and multival ued

functions b et w een entities, attributes on entities, and subset

generalizati ons.

.

LEGAL ENTITY

BENEFICIARY C_{LIENT}

GUARANTEE

CLAIM

RISK

IMPLICATION

TYPE

ABOUT

CONTRACT

FROM

PAYMENT

(1,N) (1,N)

(1,N)

(1,N)

(1,1)

(1,N)

(1,1) (1,1) (0,N)

(1,N) (1,N)

(1,N)

(1,N)

LE-ID Residence Place

Hour

Date C-ID

Kind

Cost

Prev. Cost

R-ID

Owner

Type

Value

G-ID Special clause Condition

Tariff

Condition Amount

Periodicity

Example Scheme in the ER-Complete Mo del

P aolo A tzeni and Ricca rdo T o rlone — P a ris, Novemb er 1996 2-12

LEGAL ENTITY

BENEFICIARY C_{LIENT}

GUARANTEE

CLAIM

RISK

IMPLICATION

TYPE

ABOUT

CONTRACT

FROM

PAYMENT

(1,N) (1,N)

(1,N)

(1,N)

(1,1)

(1,N)

(1,1) (1,1) (0,N)

(1,N) (1,N)

(1,N)

(1,N)

LE-ID Residence Place

Hour

Date C-ID

Kind

Cost

Prev. Cost

R-ID

Owner

Type

Value

G-ID Special clause Condition

Tariff

Condition Amount

Periodicity

(1,1)

(1,1)

(1,1)

First step of translation into the Demo Mo del

P aolo A tzeni and Ricca rdo T o rlone — P a ris, Novemb er 1996 2-13

LEGAL ENTITY

BENEFICIARY C_{LIENT}

GUARANTEE

CLAIM

RISK

IMPLICATION

TYPE

ABOUT

CONTRACT

FROM

PAYMENT

(1,N) (1,N)

(1,N)

(1,N)

(1,1)

(1,N)

(1,1) (1,1) (0,N)

(1,N) (1,N)

(1,N)

(1,N)

LE-ID Residence Place

Hour

Date C-ID

Kind

Cost

Prev. Cost

R-ID

Owner

Type

Value

G-ID Special clause Condition

Tariff

Condition Amount

Periodicity

(1,1)

(1,1)

(1,1)

(1,1) (1,1)

(0,1) (0,1)

Second step of translation into the Demo Mo del

P aolo A tzeni and Ricca rdo T o rlone — P a ris, Novemb er 1996 2-14

LEGAL ENTITY

BENEFICIARY C_{LIENT}

GUARANTEE

CLAIM

RISK

IMPLICATION

TYPE

ABOUT

CONTRACT

FROM

PAYMENT

(1,N) (1,N)

(1,N)

(1,N)

(1,1)

(1,N)

(1,1) (1,1) (0,N)

(1,N) (1,N)

(1,N)

(1,N)

LE-ID Residence Place

Hour

Date C-ID

Kind

Cost

Prev. Cost

R-ID

Owner

Type

Value

G-ID Special clause Condition

Tariff

Condition Amount

Periodicity

(1,1)

(1,1)

(1,1)

First step of translation into the F unctional Mo del

P aolo A tzeni and Ricca rdo T o rlone — P a ris, Novemb er 1996 2-15

LEGAL ENTITY

BENEFICIARY C_{LIENT}

GUARANTEE

CLAIM

RISK

IMPLICATION

TYPE

ABOUT

CONTRACT

FROM

PAYMENT

(1,N) (1,N)

(1,N)

(1,N)

(1,1)

(1,N)

(1,1) (1,1) (0,N)

(1,N) (1,N)

(1,N)

(1,N)

LE-ID Residence Place

Hour

Date C-ID

Kind

Cost

Prev. Cost

R-ID

Owner

Type

Value

G-ID Special clause Condition

Tariff

Condition Amount

Periodicity

(1,1)

(1,1)

(1,1)

SUBSET-OF S^{UBSET}-^{OF}

Second step of translation into the F unctional Mo del

P aolo A tzeni and Ricca rdo T o rlone — P a ris, Novemb er 1996 2-16

LEGAL ENTITY

BENEFICIARY C_{LIENT}

GUARANTEE

CLAIM

RISK

IMPLICATION

TYPE

ABOUT

CONTRACT

FROM

PAYMENT

(1,N)

(1,1)

(1,N)

(1,1) (1,1) (0,N)

(1,N) (1,N)

(1,N)

(1,N)

LE-ID Residence Place

Hour

Date C-ID

Kind

Cost

Prev. Cost

R-ID

Owner

Type

Value

G-ID Special clause Condition

Tariff

Condition Amount

Periodicity

G-ID

SUBSET-OF S^{UBSET}-^{OF}

LE-ID-B

LE-ID-C

Third step of translation into the F unctional Mo del

P aolo A tzeni and Ricca rdo T o rlone — P a ris, Novemb er 1996 2-17

LEGAL ENTITY

BENEFICIARY C_{LIENT}

GUARANTEE

CLAIM

RISK

CONTRACT

LE-ID Residence Place

Hour

Date C-ID

Kind

Cost

Prev. Cost

R-ID

Owner

Type

Value

G-ID Special clause Condition

Tariff

Condition Amount

Periodicity

LE-ID-B

LE-ID-C

G-ID

IMPLICATION

TYPE

ABOUT

FROM

PAYMENT^{-1}

FROM^{-1}

TYPE^{-1}

IMPLICATION^{-1}

ABOUT^{-1}

PAYMENT

SUBSET-OF S^{UBSET}-^{OF}

F ourth step of translation into the F unctional Mo del

P aolo A tzeni and Ricca rdo T o rlone — P a ris, Novemb er 1996 2-18