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Presentation of the panel

NDesigning database applications 1s becoming more
and more 1mportant, statistics indicate that ovcre
307% of applications that will be built in 1985 will
use a database management system, and thus database
design is becoming a comnon practice in software
development. This presentation focuses on the
current state of the art of methodologies, models,
tools, and design environments which can assist the
design process, and 1ndicates some emerginp
research topics,

1 METHODOLOGIES

Modern methodologies for database desipn apree on
the well affirmed decomposition of the database
desipn process into four steps

1. Requirenents analysis and specificatinn
7. Conceptual desipn

3. Topical design

4. Physical Adatabase desion

Two new steps are usually included 1n recent

methodologies

5. Mstrihution desipgn
6. Prototyping.

Methodolories do not apree on where to place these
steps 1n the traditional process e.g the DATAID
methodology [CRERI 83] places prototyping at the end
of step 2, while the DDFY approach ([RFIN 84b]
places prototyping at the end of the overall
process, The interpretation given to Prototyping 1is
different 1n the two proposals and motivates the
different placement in [CKRI 83] prototyping is
seen as a verification that the conceptual model
reflects user’s requlrements, while in [RFIN 84b]
prototyping 1is done using a DBMS as target and

allows testing the efficiency of the
implementation.
Recent methodologies reveal similarities hetween

concepts and methods of conceptual design and more
traditional approaches of software engineering
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l. There are similarities between usual refinement
technlques of program design and concepts
refinement 1n the incremental schema enrichment
of conceotual desiean [RPOD 84].

2. Techniques like functional decomposition,
cohesion and coupline of modules 1n software
enpinecring are meaninpful also for several
phases of data design, like view decomposition
[FWUS 84] or external schema design.

3. Documentation of data desion can be performed
by means of ‘pure’ top down refinenents,
similarly to what happens for program
docunentation.

4., The trend towards Ffast prototyping 1s common
both to software engineering and database
design.

Several topics still need a deeper understanding

1 NDefining the set of qualities to be achieved at
each stage of the desizn, and formalize 2 set
of methods for their measure. E g. what shall
we mean by ‘readibility’ of a conceptual
schema”? Is 1t possible to measure readability
and give a set of rules to restructure a schenra
1n order to optimize such quality?

2. Severdal methodolories have been produced and
experimented nowadays on nontrivial cases we
need an evaliition of achieved improvement with
respect to previous approaches. Conferences
such [OLLF 82] are first attempts to pive an
answer to such questions.,

3. The diffused need for reverse enpgineering
requires the ability of maintainiip conceptual
schemas Suggestinp strategies for maintainiag
schemas with hundreds or thousands of entities
1s a non trivial research area.

2 TOOLS

In these years, several tools have been developed
for helpinp the database designer. Tools provide

1. Docurmentation features, for collectinn and
representing design data and the development of
desion sessions Inputs and outputs 1include
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traditionil forms nd reports or more advanced
eraphic displays ind editors, esamples are Data
Desiener [DATA 31], DRDA [HUsv8 81) and CTICOD
[RATT 35)}. For 1astance, GINCOD 1incorporatcs in
automatic schema lavout facility.

2  Desiyn featurcs, for solving specific desion
nroblems. Tvpreal problems recently addressed are

A. Semantic nalysis of conceptual schemas to
determine completeness, correctness,
minimality.

he Restructuriny anl  intevration of Jifferent
conceptual schemas,

c. VMormalization of relitional schemis.

d. TIndex and access path selection alyorithns.

[ Performance nredictors or simulators for
driving physical desipn,

3 ENVIRONMENTS

The recent trend 11 database design 1s to develop

environnents, 1.e. intearated collections of tools.

A non exhaustive list of «nvironments 1includes
Natar1l [CPRI 33, AIBRA 85a2], MOFW [RFIN 84b],
Nesiener’s Workbench [Tror 327, Galileo [AIBA 853a],
IRIA  [CURT 84], Taxis [MYLO 84, NIXO 84].
Tnvironments ire built according to two diffecent
coordinates

1. Approaches 1like DOFW aim to address 1ill the

phases of dat desizn, pruvidiag an {ateractive
support for specifyine and experimentinc data
descriptions 12t the conceptual, loricil, and
phvsical level. The unifying feature of DDEY {is
the use of a same user’s interface with menus,

on~1ine thelp, windows, and eraphic editine
capabilities,

2. Apprvaches 1like Taxis ind Galileo aim to
inteerate data desi>n with software design,
providing interfaces at different development
levels, (%3 requirement specification,
functional analvsis, pnrovram developnent and
testine For 1nstance, Taxis provides an
ohtect-nricented editor, 1 semantic consistency

iaterpreter, a debupcer, a
Paseal~P, an on~line Thelpn
focunentation generator.,

verifier, an
compiler into
facility, and a

4 NEW APPROACHES TO DATABASE DESIGN

Neu areas for database design concern the emerging

technologies, 1like distributed and heterogeneous
systems, expert systems, and the new types of
datahase applications,

Distrabution design

In the last Ffew years, we have noticed that manv
vendors of centralized DI RY have  developci
additional components for supporting the
communication and cooperation hetween several

instances of the DBMSs instilled at Aifferent sites
of the computer network [CFRT 24]., As NDBMS enter
the commercial arena, database desiiners will %e
faced »y the followine oroblems

Nes1 tne the distribution of a database schema
(includine objects and associitians hetween
then) This desi»n problem can he decomposed
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mnto two subhnroblens

1 Determinine  the partitioning of data
ohjects 1nto subsets, called fragments,
such that each frapment has the same
nroperties uith respect to data
distribution.

2. Determining the allocation of {ragments,

nossiblv with replication, to the different
sites of the NNAMS,

Nesignine the distribution of applications, in
orler to 1mprove the performance of the system
(costs and delays).

Notice that problen (b) 1s typicallv solved for a
piven data distribution, however 1n order to
determine data distrihution it is required to have

at Tleast an appro»imate knowledge of application
distribution In fact, data distribution should be
reconsidered durine the 1life cycle of the

distributed database, thus, desien tools should be
1nteerated with restructurine tools.

Interconnection of heterogeneous systems

Nistribution desien 1is useful for developing a
distributed application from scratch, however, in
many situations there is a need of interconnecting

existine databhases, possibly heterogeneous A
solution to the problem, discussed in [DAYA 84], is
to support the heterogeneous databases with a

logically inteorated global view, without requiring
that the databases be physically integrated. The
problems which are facing 1in desiening the global
view are the classical problems of view
inteeration, however with different mechanisms for
solving conflicts. In view integration, the
designer has 1 major freedom in  conflict
resolution, while 1in database {ategration the
designer is bound to existing data representations,

Use of expert systems for building design tools

A promisine approach to database design (and, more
in peneral, to software development) 1s the use of
expert system technology for building design tools.
The expert system should contain rules about the
design process and facts about the system under
design, the inferential mechanism should use
deductive capabilities for determining which rules
and fact can be used for inferring the structure of
databases, at the conceptual, logical and physical
level. For 1instance, [BOUZ 84] describes an expert
system which acquires datahase definitions in the
form of elementary sentences, wuses them for
building a1 semantic network, and then uses
simplification, dependency, and normalization rules
for generating first normal form relations and for
normalizing then.

Rules introduced 1in the system can he 1ndependent
from the specific domain of application (e.g ,
rules on the datahase desion process), or else they
can he domain-specific thus, specialized tools can

he obtained for different domains of applications
(e ¢ bhanking systems, reservation systems, and so
on).

New tvpes of applications

New types of applications ire now cmergine
statistical, CAD-CA/T, office datibase. Such



applications ask for new models and rethods
tailored to their specific environments For
1nstance, in statistical data bases, both

elementdary and aeererated data must he modelled. As
1 consequence, specific models for statistical
datibase desien are currently proposel [SU 33].
Fxperiences 1n statistical database desi n thave
convinced the authors that clementary data should
be desiened first, to puide an effective choice of
desired aenresations,
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