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Presentation of the panel 

Desrqning database applications 1s becoming more 
and more Important, statlstlcs zndlcate that ovcc 
30% of applications that will be built tn 1385 will 
use a database management system, qnd thus database 
design is becomlny: a common prnctlce In software 
development. This presentation focuses on the 
current state of the art of lethodoloqies, models, 
tools, and deslo,n environments which can assrst the 
deqLgn process, and 1 ndlcates some cmerginp 
research topics. 

1 MRTR0DGLoG1ES 

Yodern nethodoloRles Ear database dcsl?n aprre on 
the well affirmed decomposition of the datahase 
deslpn process Into four steps 

1. Requlrenents analysis and speclflcatlon 
3. Conceptual deslfn 
3. Topical design 
4. physical database desL*n 

Two new steps are usually inclllded In recent 
methodologies 

5. nlstrtbutlon deslpn 
6. Prototypinp. 

Yethodoloqies do not spree on where to place these 
steps in the tradltional process e.!: the OAT419 
methodology [CLRI 831 places prototyping at the end 
of step 2, while the DDDII approach (RFIY 84hj 
places prOtOtyplnp at the end of the overall 
process. The lnterpretatlon given to Prototyping 1s 
different In the two proposals and motivates the 
different placenent in [CERI 831 prototyping is 
seen as a verlficatlon that the conceptual model 
reflects user’s requirements, while In [RFIY 84b] 
prototyping is done usl?g a DRHS as target and 
allows testlnp the cff1c1cncy of the 
lmplementatlon. 

Recent methodologies reveal similarltles 3etwecn 
concepts ?nd methods of conceptual deslp,n and more 
traditional approaches of software rnzineerlnp 
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1. 

3 . . 

3. 

4. 

There are similarltles between usual refinement 
techniques of program design and concept5 
refinement In the increnental schena enrichnent 
of concentual deslqn [ISpOD 041. 

Techniques like functional decomposltlon, 
cohesion and couplinp of modules in software 
enpinecrlnp are meaniqpful also for several 
phases of data desiqn, like view decomposltlon 
[“IJTIS 841 or external schena deslqn. 

Oocu~~entatLon of data desion can be performed 
hy means of ‘pure’ top down reFinenent5, 
similarly to what happens for 
docllnentat~on. 

pro};ram 

The trend towards Fast prototyplng 1s common 
both to software cngineerlng and database 
design. 

Several topics stLl1 need a deeper understanding 

1 

2. 

3. 

Deflnlnq the set of quatitles to be achl,=ved at 
each staEe of the desi<:n, and formalize 2 qet 
of methods for their measure. E o,. what shall 
we mean by ‘readlhlllty’ of a conceptual 
schema? Is It possible to measure readabllity 
and qive a set of rules to restructure a schella 
Ln order to optlml7e such quality? 

Severdl methodoloPlrs have been produced and 
experImented nowadays on nontrlvlal cases we 
need an eval lltlon of achieved lnprovenent with 
respect to previous approaches. Conferences 
such [OLLF 821 are first attempts to give an 
answer to such questlons. 

The diffused need for reverse rnpineerine 
requires the ahillty of maintainl7p conceptu31 
schenas Suggesting strategies for maintaining 
schenas with hundreds or thousands of entltles 
IS a non trivial research area. 

2 TOOLS 

In these years, several tools have been developed 
for helplnp the database deslpner. Tools provide 

1. Docunentat Ion features, for collPctln; and 
representlnp deslqn data and the development of 
desion sessions Inputs and outputs lnclllde 
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Qwan t I c 111+lys1s of c"nceptllal SClWlaS to 
drtermlne conplcteness, correct”es\, 
~lnlmalltv. 

3 ENVIRONMENTS 

The recclnt trend 17 d?t?hasc desiqn 1s to develop 
cnvlronne”ts, 1.e. iqtryrdtrd collections of tools. 
4 no7 rx’lallstive list of tnvironrlrnts ~“cl~~des 
‘htal I [CFRI 47, 4lRA 851], l)I)FU [RFI’J 84b], 
?eslmrr’s Vorkhcnch [TrOl’ 821, Gallleo [ 21 RI\ 85a], 
I11 IA [CURT 541 , Taxis [VYLO 84, hIYO 841. 
rnvironments 11-c hIlilt ,lccordlnp to two difftrcnt 
coordinates 

1. Approaches like Dl)FU a111 to adrlrPs% 111 the 
phases of datl desiq”, pruvidinp an tntcrdctive 
qup;lort for speci fyinq 3nrl experiment In- dat,~ 
descriotLon5 qt the conrrptunl, lo~icil, and 
phv4icnl level. The unifyl?p, Ee?turc of DDC’J is 
the use of d same user’s iqterfacc rJlth menus, 
on-line hel?, windows, ?“d frophic edltln9 
c?“ahilities. 

2. A”prl)ache$ 1 ike Taxis 3nd GIltleO aim to 
intpprAte data design with software design, 
nroviiinp, interfaces at dtFferent development 
levels, P.0, requirrnent soeclEtcntion, 
FunctIonal annlvsis, nro‘ram developnent and 
tPbtinf For Instdnce, Taxis provide5 <an 
o\lect-oriented editor, 9 senantic conststencv 
vcrlFler, an iTterpretrr, a debupoer, a 
cnnpller into Pl~c?l-P, 7n on-line help 
f?cllity, and .a iocuncnt?tion penerdtor. 

4 NEW APPROACHES TO DATABASE DESIGN 

heu arss for ddtahase desl:,n concI>rn the emerging 
technologies, 114e dlstrlhuted and heterogentxous 
systems, expert \y+tens, 7nrl the npw ty,>os of 
dnt?h?se npplicat~on~. 

Dlstrlhution deslpn --------- ----z- 

In the l?st FW years, WC have notIced that nanv 
vendors of crntrc%117ed ‘)tPl\ have developc. 1 
3ddl t 1 on31 compone”tz for support 1t-t~ the 
cnmmunl cat Len nnd cooperdtlon ‘w t deen 5evt ral 
Instances of the 9RMSs last llled at dLffPrent \ltes 
of the computer network [CFKJ 341. As WW4 e”trr 
the comilcrciql lren7, ciatah7se deslgers 15111 4e 
faced ‘>y the follnwin~ nrohlcms 

1 Qeterminl?p the part Lt Lonlny: of data 
oh Jects IntO subsets, called frdgments, 
such that ench frapment has the sme 
nrupert 1~5 111th res,>ec t to data 
rl14trlhutLon. 

7 -. Deternin1nr the ?lIocat~on of 1 rnpment4, 
“osslhlv with repllcntion, to the different 
sites of the 7’)5’1$. 

h. r)eslfrnl”~ the dlstrlhution of appllcatlons, in 
orler to Improve the performance of the system 
(costs 3nd riel-lys). 

Yotlce that prohlen (b) 1s typicallv solved for a 
riven data distrl’,ution, however III order to 
dctermlne data dlstrlhutlon It is required to have 
at least an approximate knowledge of application 
distrll>utLon In fact, data dlstrihutlon shonld be 
reco”sldered tlurlno the life cycle of the 
distrihuted ddtahase, thus, desion tools should be 
lnteprated with restructurlnc‘ tools. 

Interconnection of heterogeneous systems ---------_ - --------- ----- 

nlstrlhutlon deslqn is useful for developing a 
dlstrlhuted application from scratch, however, in 
many situntlons there is a need of interconnectinp, 
exist inP databases, possihly heterogeneous A 
solution to the problem, discussed in [DAY4 841, is 
to support the heterogeneous databases with a 
logically lnteorated Rlobal view, without requiring 
that the databases be physically Integrated. The 
problems which are facing in desiqning the p,lohal 
view are the classical problems of view 
inteqration, however with different mechanisms Ear 
solving conflicts. In view integratton, the 
desl:ncr has 3 ma lor frtcdom in conflict 
resolution, while in database integration the 
dcsiqner is hound to existinq data representations. 

1Jse of expert systems for building design tools -- - - -- ------ .- ---_-_ _--- _- 

A promisinp approach to dntqhnse design (and, more 
in peneral, to software development) LS the use of 
expert system technology for huildinp design tools. 
The expert system should contain rules about the 
de4len process and fact5 nbout the qysten under 
deslqn, the inferential mechanism should use 
deduct Lve capahi lities for determining wluch rules 
and fact ~3” he used for inferrinp the structure of 
datahaqes, at the conceptual, lop,ical and physical 
1 eve1 . For Instance, [ROllZ 841 describes an expert 
system which acquires datahasc definitions in the 
form of elementary Sentences, \19CS them for 
huildtnp ? semantic network, and then IISCJS 
~l~pliflcat~nn, dependency, and norma117ation rules 
for qeneratlng first. normal for? relations and for 
normall?lnp then. 

Yules l?troduced in the system call he Independent 
f ran the specific dornaln of apnllcatlon (e.,s , 
rules on the datahase desien process), or else they 
ca” be donai”-spectf 1c thus, specialized tools cdn 
he obtained for different rlomalns of appllcntlons 
(c 9 banhlq systems, rescrvdtlon systems, and so 
on). 

New tvpes of appllcatlons _- --- - ------- 

vrw types of npplicatlons 1rc now emerqLn<v 
st?+tistlr~l, CAD-CAlI, off1cr d3t Ibase. SW h 
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1ppllCat~OnS ask for new modf=l s -3rd nvthoris 
t=l11orecl to t'le1r SlWClflC cnvl ronment s For 
Instance, in StdtlStlCRI IdatA hPSc?S, ho t 11 
r1Pmentdrv and ?PorePated data must he nodcll~i. I\s 
B conseque”ce, specific mmil=ls for btdtlstlcal 
datlhase deslon ar’t-’ currently propose-l [?\I 331. 
Fxperlences in statlstlcal database desrrrn h-lve 
convinced tile nuthorr, that tlrrwnt+ry dat-l sholl1-l 
he deslw-~ed ftrst, to yulde nn effective cho~cr of 
desired awrecatlons. 
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