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BY C. J. DATE AND DAVID McGOVERAN

Redundancy, update anomalies, and other integrity

problems are the bane of the relational database

designer’s existence. Here's an “mtuitive” solution

A New
Database

Design:
Principle

THE LOVES-HATES EXAMPLE

We begin with a simple example u

ite: Throughout this article, we |
modified form ol
svntax, for reasons

plicitv and explicitness ‘
|
|

COnvYen

Consider the tollowing

ng databa ional SOL

5L
CREATE DOMATN PERSONS Now suppose the row < Romeo

et s be inserted into this
CREX

TE BASE TABLE LOVES
[ % OOMBIN [ PERSONS |
; Y COMEIN [ PERSONS |

datapase e USer responsibie

the NSERT will presumably insert the

row 1nto base table LOVES. Note car

CREATE BASE TABLE SATES st

[ % DOMAIN [ PERSONS | st s HATES srsremd, [E1s anly |
¥ DOMAIN [ PERSONS because the user had some add

row ledge—namely

intended semantics 3 know ledee that “"Romeo loves |u |

rse, that the row Ly ap-  liet" is true—that he or she decid- | |
OVES onla sy & ed to insert the row into LOVES and
W LY appears not int H2TES. Since that additiona

1 hares Frut knowledge = not wwn o the |



47

meaning ol the database

DIWEIY Comecdicd tromm B, Limf e

riven the

Adnulfer

user will be fust a5 unable b d

cide which of LOVES and HATES the

w15 [0

g 1nto i he e i
not have the r
manoen {namie

3d Ty eXIrd infor

BRomea [oyves

fuliet” s true). In other wards

suppose we are told that tor a cer
fan pair of persons @ and ¢ either
“r loves ¥ 15 true or 1 hates

true, In general. then, we will enh
be able to te
possibilities is in fact the case b

| which of these tw

looking to zee which of the two

base tables the row <xy> appear
in (assuming we are not privy !
the extra intormation)
Lest the reader obwect thar the
extra intormation™ 5 in tact
'.fﬂ.'tw;‘.ar-'-f'.‘.'.'. oDviIous since 1t s
represented by the » t
two base tables involved (LOVES and

Hifes 0t e

HATES), let us now rename tho
twir tables HATES and LOVES. respec
nvely. Now can vou tell which of

t loves ¥ and “i1 hates ¥ is true’

The answer 15. of course. that vou
-an ell onlv if vou know that HATES
means’ loves and LOVES “means
hates

Betore attempting to draw
anv canclusions, let us move on to

dxXIMIine another ex .'!:‘.'I,F‘il:_'

THE EMPLOYEES EXAMPLE

JUppose we have a database con
cerning emplovees, in which ev
erv employvee has a (unigque) em-
alovee number, tMP=: a2 name, ENAME
a department number, JEPT2: and a
salary. SALARY. Furthermore, suppose

that we decide (for some reas
he precise reason is not impaortant
tor the moment) to represent #m
plovees by tuv base tables. EMPA
and IMPB, where

I EMPA contains rows [or em-
plovees in department D1

Ol EMPE contains rows for em-
plovees who are aither not in de
partment D1 or have a salarv in ex-

cess of 13K
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EMP# | EMAME | DEPTE | SALAFRY
I 1

E1 iLupnz Ot 25K

|E2 | Cheng: D1 42K

SRR S A ——

EMP# | ENAME | DEPT# | SALARY
EZ Chang D1 ES-3 4
El |(Finzi D2 30K
E4 |Saito D2 45K

[ L e £ e ] e O e B L I A T SN A e W T el et Al ey
FIGHURE 1. Bu=¢ tahie= EMPA and ENPR frest oersionh sample palues

See Figure | for some sample | cific, a certain lack of mdependimee

values

The reader will surely agree
that this design is bad. But why
exactly isat bad? We can gain some
insight into this question by con-
sidering the following scenario.
Suppose first of all that we start
off with an empty database (that
is, base rables EMPA and EIMPE both
contain no rows at alll. Suppose
next that we are asked to insert in-

! formation regarding emplovee E2
! iname Cheng. department D1, sal-

ary 42K into this database. We con-
struct the row!

<2f2, Cheng, D1, 42K =

But which base table do we put it
in? The answer. obviously, must
be il (as suggested by Figure 1}
It must be both, because the new
row satisfies both (a) the criterion
for membership in EMPA (the de-
partment number is D1}, and ib)
the criterion tor membership in
EMP3 {the salary is greater than
33k, Atter all, if the row were to
be inserted into just one of the two
base tabkles, the question is.which
one? There are no grounds, except
arbitrarv ones, for choosing either
table over the ather

Asuder Im fact, 1if we decide to

| put the row into just one of the

tables —sav EMPA and not EMPB—we
could be accused of a comtradicfion.,
For the appearance of the row in
IMPA would mean that Cheng works
i department. D1 and earns 42K,
while the simultaneous nonap-
pearance of the row in BMP8 would
mean that Cheng either does not
work in department DI or does
not earn more than 33K, Eod of
sy
Thus, we see that one reason
 design 15 bad s that it leads to
AL The very same infor-
matien s represented fwice, in bwo
distinct base tables
Ut course, it is fairly easv to
serd what causes the redundancy in
this particular evample, To be spe-

exizts between the two base tables

trarv row of the table and fMP=
_DOM. -"-IMI_'IE_DDM. and so on. are the
names of the relevant domains

O A rafle constraint states
that the rows of a specific lable

| must satisfy some specific condi-

tion, where the condition mn ques-

| ‘tion refers sofefy to the table under

consideraticn—that is, it does nol

| refer toanv ather table. nor to any

EMPA and EMPB. inasmuch as “ther |

meanings overlap” (it is possible
for the same row to satisfy the
membership criterion for both).
Lack of independence between ob-
jects is generally to be avoided if
possible, because it implies that
changes to one object will require
changes to the other as well. For
instance, a DELETE on one table
might require a DBELETE on another
las is indeed the case in our EMPA-
EIMPE example, if we wish to delete
the information for emplovee E2).

Thus, it looks as if a good de-
sign principle might be “Don't

have tables whose meanings over- |

lap” —and indeed, so it is. Before
we can make this orinciple maore
precise, however, we must exam-
ine the question of tabie meaning
in greater depth. MNote in particu-
lar that the principle as just—very
loosely —articulated is not sufficient
in itself to explain what 15 wrong
with the LOVES-HATES example dis-
cussed earlier.

INTEGRITY CONSTRAINTS®
To discuss what tables mean. we
must first digress for a moment to
consider the general issue of intey-
rity constrmints, For this discussion,
it is convenient to classify such
constraints into three kinds: name-
v, column constraints, table con-
straints, and database constraints,”
as tollows:

O A columny constramnt states
that the values appearing in a spe-
cific column must be drawn from
some specific domain. Consider
base tabie EMPE from the previous
section. The columns of that table
are subject to the tollowing col-
wmn constraints:

(EMP= [N EMPa_D0M

ENAME [N NAME__[CM

DEPT= IN DEPT=_DOK
CSALARY IN US_CURRENCY_DOM

L

"

Here arbi-

¢ Tep resents an

domain. For example, here are twa

table constraints for bkase table
EMPE:
1. & DEPT=2 == Q01" OR e SALARY » 33K

2. IF g EWPu = f EMP=
THEN & EMAME = f ENAME
AND - e DEFT= = f DEPT=
AND e SALARY = f SALARY

The first of these constraints is
self-explanatoiy. The second con-
straint says that if two rows o and ¢
have the same EMP=z walue. then
thev also have the same ENAME val-
ue, the same MPTz value, and the
same SALARY value —in other words,
they are the same row {In other
words, EMPz is a candidate kev.
Maturally we assume that all tables

| do have at least one candidate keyv!

—that is. duplicate rows are not
permitted.}

[ncidentally, note that we are |

speaking or table constraints in

general. not just base table con- |

straints. The point is, all tables.
base or otherwise, are subject to ta-
bie constraints, as we have dis-
cussed in detail elsewhere.” For
present purposes, however, 1t is
indeed base table constraints in
particular that are our primary in-
terest; for the remamder of this ar-
ticle, thereftore. we will take the
ungualitied term “table constraint”
to mean 4 baze table constraint

specificallv, barring explicit state- |

ments to the contrary,

O A datalise constraine states -

that the overall database must sat-
istv some specific condition, where
the condition in questicn can reter
to—or more precisely, fifereelate

as manvy tables as desired, For ex- |

ample, suppose the database shown
in Figure | were extended to in-
clude a departments table. DEPT
Then the reterential consiraints
from EIMPA and EMPE to DEPT would
both be database constraints (they
would both in fact refer to exactiv
baro tablest

ULy (94
18



THE QUESTION OF MEANING
Now we can get back o our dis-
cussicon of what tables (and indeed

databasest mean. The first pont s
that every table —be it a base table
a view. a query result, or what-

ever—certinly does have an asso.

crated meaming, And. of course
users must be aware of these
meanings it thev are to use the

database correctly and effectively
For example. the meaning ol base
table EMPE is something like the
tollowing

"The smplowee with Hie spece-

ted emplover womiver VEMP=1 Bas the
s oyt CEMAME!, siurks o Hie
Capecitind depertment (DEPT=:. and

virnes the specifed salary (SALARY)
Evethiermore. erither the departmemnt
miember s el DT or the zalarw s
sreater than 33K for Soffek, Ads0, mo
tawr conplowees Tiave the 2ame entploy-
et nzmber.”

Formally, this “meaning” s
an example of what is called a
predicate, or a truth-valued func-
tiun—a function of four argu-
ments, in this particular case. Sub-
stituting values for these arguments
15 eguivalent to imivking the func-
tion (or “instantiaring” the predi-
catel, thereby vielding an expres-
sion that evaluates to either rrue or

tafse. For example, the following

| substitution:

wps - £

ENIME = ‘Fimzi’

EPT= = 'D2°

SALERY = " 30K

vields rhe value /rue. By contrast,
the substitution:

EWFr = EJ
EMUAME = "Clark
DEFT= = D2
SALARY = " 250

vields the value false. And at anv
given time. of course, the table
contains exactlv those rows that
make the predicate evaluate to frue
at that nime.

It follows that if, for ex-
ample, a row is presented as a can-
didate for insertion into some ta-
ble. the DBMS shouid accept that
row only if it does not cause the
correspending predicate to be vio-
lated. More generally, the predi-
cate tor a given lable represents
the criternm for wpddate ay ceprtaiality

Vendors must
incorporate
proper domain
support

tor that table—that is.
tutes the criterion for deciding
whether or not some proposed up-
date |5 in fact valid (or at least
plausible) for the given table. [n
vther words, such a predicate cor-
responds to what we earlier re-
ferred to as the myombershnp criterion
for the table in question.

In order for it to be able to

decide whether or not a proposed
| update 15 acceptable for a given ta-
ble. therefore, the DBMS must be
aware ot that table’s predicate. Now
it is, of course, not possible for the
DBMS to know evactly what the
predicate is for a ziven table. In
the case ot base tabie IMPB, for ex-
| ample, the DBMS has no way of
knowing a prior! that the predicate
is such that the row <EJFnnD2 30K
| makes it trie and the row

< B30 D225 > does not; it also has
| no way of knowing exactly what
certain terms appearing in that
predicate mean i{such as “works
[ in™ or “earns”). However, the
DBMS certainly does know a rea-
sonably close approximation to that
predicate, To be specific, it knows
that, if a given row is to be deemed
acceptable, all of the following
must be true:

O The EMP= value must be a
value from the domain of employ-
e¢ numbers.
| 0 The ENAME value must be a
vialue from the domain of names.

O The DEPT= value must be a
| value from the domamn of depart-

ment numbers

O The SALARY value must be a
value from the domain of US
| currency.

O Etther the DEPT= value 15
not D1 or the salary is greater than
| 33K for both).

O The IMP= value 1s unique
| with respect to all such values in
| the table

In other words. for a base ta-
| ble such as EMPE. the DBMS knows

all the integnty constraints (col-
| umn and table constraints) that
| have been declared tor that base

1€ CONSt-

table. Formally, theretore,
ditime the (DBMS-understood " mean-
ing” or a grven base tabie to be the
logical AND of ail column and taple
constraints that apply to that base
table fand it 15 this meanming that
the DBAS will check whenever an
update is attemptod on 2he base ta-
ble in question ). For vxample, the
tarmal meaning of base table EMPE

1%

Wwe can

2 ZWF [N SWPe_DO0M AND

B ENAME TN NAME JOM AND

# CEPT= [N DEPT#_0OM 4ND

& SALATY [N US_CURRENCY_OOM 440
[ 2 0EPT= = 01 OR ¢ SALARY | 33K |
[ IF & SWPs « f EMP=

N0

THEN e EMIME = f EMAME
AND 2 OEPTa = F DEPTw
AND e SULARY = { SALARY ]

We will refer to thas L"*tp:l't.'b'\hll'l—-
let us call it PE—as the table
for base table EMPA.

dsdide: To repeat an vubserva-
Hon, note how the remarks from
the previous article (n this series
serve to point up once again the
tundamental importance of the re-
lational domam concept. The rela-
tional vendors should be doing all
within their power to incorporate
proper domain support into thetr

DBMS products, It is perhaps worth |

pointing out too that “proper do-
main support” does not mean sup-
port for the very strange construct
called "domains” in the SQL stan-
dard. End of aside.

To return to the main thread
iof our discussion: As indicated. for
the DBMS to be able to decide
whether vr not a given update is
acceptable vn a given table, the
DBMS must be aware of the table
predicate that applies to the table
in question, Now, the DBMS cer-
tainly is aware of the relevant predi-
cate in the case of a base table. as
we have just seen. But what about
Aderved tables—for éxample, what
about views? What is the table
predicate for a derived table?

Clearly, we need a set of
rules such that if the DBMS knows
the table predicate(s) for the in-
cut({sl to anv relational operation,
14 can deduce the table predicate
tor the outout from that operation
Given such a set of rules, the
DBMS will then know the table
predicate for all possible tables,

[tis in fact quite easv to state

DATABASE PROGRAMAMING & DESICN
149



EMP | emee ENAME| DEPTH | BALARY
E1 | Lopez | D1 28K
Ez Cheng | D1 42K |

EMPB [ emee [ ename| perte saLany
Ea Finzi I =3 I0K
E4 Saite D2 A5K

e e e T e e T e e e e
FGURE 2. Busy tables EAIPA ang EMPE isecond version) sample values

such a set of rules—they follow
immediately from the definitions
of the relational operators. For ex-
ample, if A and B are any two tvpe-
compatible tables” and their re-
spective table predicates are PA and
PE. then the table predicate PC for

table §, where C is defined as A INTER- |

SECT 8, 15 obviously {PA) AND (PE): that
i5, a row t will appear in C if and
only if it appears in both A and B—
that 1s, if and only if PAlr) and PBIr)
are both true. So if, for example,
we define as a view and try to in-
sert 1 into that view, r must satisfy
bath the table predicate for A and

| the table predicate for B, or the N

SERT will fail,’

Here is another example: The
table predicate for the table that
results from the following restric-

| fwn operation:

T MHERE conditlon

is (PT) AND [conditon), where PT is the ta-
ble predicate for T. For example,
the table predicate for EMPB WHERE
SALARY = 40K 1s:

{ PE ) AMD [ SALARY ¢ 40K )

| where PL is the table predicate for

IMPE as defined earlier.

We will leave the table predi-
cates carresponding to the other
relational operators as an exercise
for the reader.

We conclude this section by
remarking that—although it 1s

somewhat irrelevant to the main |

theme of this article—the overall
database has a formal meaning
too, just as the individual base ta-
bles do. The meaning of the data-

base —the database predicate for that |

database — 5 essentially the logical
AND of all individual table predi-
cates for base tables in that data-
base, together with all database
constrainis that applvy to that
database

OVERLAPPING MEANINGS
Mow we can pin down what we
mean when we sav that the mean-

ings of two tables overlap. Let A
and 8 be anv two tables, with asso-
ciated table predicates PA and FE,
respechively. Then the meanings of
A and B are said to vverlap of and
only if some row r can be con-
structed such that PAlr) and PBir) are
both true.

Given this definition, our new
design principle is now precise:
Within a given database, no two dis-
tinct base tables should have overiap-
pHng meanings.

However, two very important
corollaries of the principie are per-
haps not immediately obvious, and
in any case are worth stating ex-
plicitly. The first has to do with
somorphic tables. For the purposes
of this article, we define two ta-
bles, A Al .40 and B Bl .. Bn . to
be isamorphic if and only if a one-
to-one correspondence exists be-
tween the columns of & and the
columns of B, sav ALBI, .., AnBa, such
that in each pair of columns Al 0
= |, .., nl, the two columns are de-
fined on the same domain. Note
Twa tables that are tvpe-compatible
are certainly 1isomorphic, but ta-
bles can be 1somorphic without
necessarilv being tvpe-compatible
{because tvpe-compatibility as we
define it requires the two tables to
have identical column names).

Here, then, is the first
corollary:

O Two tfabies cannot possibly
have overlagping meamngs f thew are
net isemaorphic.

[t follows that our design
principle applies specifically to
isomorphic tables, However, we
caunion the reader that the tables

in question are not necessarily |

base tables! Reter to the section
"Important Clanfication™ later in
this article.

The second corollary follows:

O Witen @ guven row r is pre-
semted tor msertion inte the database.
the DBMS should be able 1o decide for
wself witick tabie (if any) row r belonys
(13

In other words, the process
of inserting a row can be regarded

as a process of inserting that row
imto the database (rather than into
some specific table), provided the
design principle 15 followed

Note: On being informed of
this point, the reader might verv
well respond by saving “So what?
—relational languages alwavs re-
quire the user to specifv the target
table on an INSERT, s0 what is the ad-
vantage of having the svstem be
able to figure out what the target
table 1s? One answer to this ques-
tion 15 that the specified target ta-
ble might be a v Consider an N
SERT inta a view, ¥, defined as the
union of twao tables, A and B. As we
have discussed in detail else-
where.' it is verv desirable that the
svstem be able to decide for itselt
which of A and B the new row be-
longs to,

THE EXAMPLES REVISITED
Now let us revisit the examples
discussed earlier in this article
First of all, the EMPAEMPE design s
clearly bad. since the meanings ot
the two tables clearlv overlap. But
suppose we were to redefine those
tables as follows:

O EWPA contains rows for em-
plovees in department D1.

O EMPB contains rows for em-
plovees not in department D1

See Figure 2 for some sample
values.

The meanings of the tables
now do not overlap. However, rhe
design s stdl bad if the DBMS s not
aware of that fact; that is, if the ta-
ble predicates for the two tables as
stated to the DBMS do not include
the terms

AND e DEPT= = ‘07"
AND & DEPT= = 077

* for ENPY *
* for EMPS *

then the meanings still overlap as
far as the DBMS is concerned, In |
other words, the word "meaning”
in our design princple refers spe-
cifically to the “meaning” as it
is understood bv the DBMS—ol
course—and mof necessarily to the
meaning as undersiood by the
user,

What about the LOVESHATES ex-

| ample? Well. here are the table

predicates for the design as ongin-
ally grven:

r X IN PERSONS AND r.Y [N PERSONS
* for LOYES *

IULY 1394
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EMPX ]_uur-u | EHAMI] oEPTH |

| B1 | Lopez | D1 |
E2 Cheng D1
| 2 | Fini Dz |
Ea Saito D2

EMPY : EMPs | ENAME | SALARY|

E? Lopes 25K
| Ez Cheng | 42K |
E3 Fimnzi 30K
i Ea l Zaite | 45K

FIBURE 3. Si-v fibles EMIPY aud EAIM

r 4 IM PEASONS AND r ¥ IN PERSONS
* for HATES */

iwhere r is an <xy> row). These
two predicates are identical, of
course, and therefore most certain-
Iv do overlap” In fact. the example
is not reallv ditferent in kind from
the second EMPAEMPE example.

Here, by contrast. is a revised
design that does not violate our
design principle:

CREATE DOMAIN PERSONS

CREATE DOMAIN L_OR_H VALLES
, “loves . ‘hates’ | .

| CREATE BASE TABLE LOVES
{ % DOMAIN [ PERSONS )
A DOMAIN ( L_OR_H ).
¥ DOMAIN { PERSONS ) .. ) .

CREATE BASE TABLE WATES
{ ¢ OOMAIN { PERSONS ).
B DOMEIN { L_OR_H ).
¢ DOMAIN [ PERSONS ) ]

The
fullows (and should be so detined
to the DBEMS)

r A [N PERSONS iWD r ¥ [N PERSONS
ANG R = "loves’
* for LOVES -

r X IN PERSONS AND r ¥ [N PERSONS
AND r A = ‘hates’
* for HATES *

T insert the information that Ro-

sy

Ml

| IMPORTANT CLARIFICATION

So far, we can sum up the message

| of this article as follows: When-

table predicates are now as i

mew [oves Julie!, it is now neces- |

sary o insert the row - Romesioves,
ubet = MNote, incidentallv. that
nuthing 1s stopping us [rom insert-
ing the row < Romed hates ubet>=> as
well! In fact. the two three-column
base tabivs LOVES and HATES might as
well now be replaced by a single
base table that s the union of the
two (Exercise rowr the reader- What

ever vour database design includes
two distinct base tables that are
isomorphic, be sure that the DBMS-
understood meanings of those two
tables do not overlap. This rule {or
discipline) is easy to state and ap-
plv. and it would be nice if matters
stopped right there Unfortunate-
Iv, however, we have so far over-
looked one important ramification.
Consider the tables EMPX and IMPY
shown in Figure 3.

It should be clear that Figure
3's design 15 bad. because of the re-
dundancy it implies. Here, howev-
er, the overlap in meaning occurs,
not bebween the two tables EWMPX
and EMPY. but rather between the
two prowections of those tables over
EWP= and ENAME. Clearly, therefore
we must extend our design princi-
ple to deal with such a situation. as
follows:

Let A and B be any tiee base ta-
bles in tie database Then there must
ot exrst oemloss decomposttions of 4
and 8 it AL, A2, ... Am anid B1. BZ. ..., Bn
irespectiveiv) such that o dietme
projections i the set AL AL .. Am. Bl
BZ. ... Bn frave overlappiegy meanings.

Bv the term “nonloss decom-
position” {of some given table), we
mean a decomposition of that ta-
ble —according to the well-known
principles of normalization—into
a set of prujections such that the
grven table 1s equal to the join of
those projections,

MNote: This retined version ol
our design principle in fact sub-
sumes the original version, because
one “nonloss decomposition ™ of

| any given table Tis the set of pro-

would the corresponding table |

predicate be?l An analogous re-
mark applies to the second EMPA
EMPS examplo,

jechions consisting of [ust the
‘identity projection™ T itself, In
other words, if we agree to refer to
tables that have projections whose
meanings overlap as having mean-
ings that pariaily overlap, then fo-
tal overlap 1s just a special case
{that is, twoe tables that have total-
Iv overlapping meanings certainly

have partially overlapping mean-

lnga, i fowkiorr),

CONCLUDING REMARKS

To close. let us point cut some m-
portant consequences of the pre-
ceding discussions:

1. Readers might be tempted
to think that our new design prin-
ciple is verv obvious and 15 really
just comman sense. And in a wav
thev would be right. But the prin-
ciples of normalization (such as
third-normal form. and so torth) |
are likewise “obvious and just com-
mon sense.” The point is, however,

| > : " I
that the principles of normaliza-

tion take these common sense ideas
and provide a precise, aecurate char
aoterrzation af Hrase inbibire concepts,
In a similar manner, our new de-
sign principle provides a precise,

| accurate characterization of certain

additional intuitive concepts.

1 We have not onlv encoun-
tered genuine database designs in
which the princple has been
flouted (despite the fact that it is

| "reallv just common sense’), we

have also encountered database

; practitoners and database “expers’

who have expressly recommended
flouting that principle. Indeed. we
have probably all seen designs

" such as the following:

ACTIVITIES_BB | EMTRYe, DESCRIPTION
AMOUNT. MEW_BALANCE |
ACTIVITIES A9 ' EMTRY=
AMOUNT, NEW_BALANCE
ACTIVITIES_90 = ENTRY=
AMOUNT  NEW_ZaLARCE |
ACTIVITIES_37 | ENTRY=
AMDUNT  WEW_BALANCE |
ACTIVITIES_ 92 EMTRYs
AMOUNT, MEW_Z4L ANCE

ACTIVITIES_93  ENTRY=,
LMCUNT NEW_SALANCE '

DESCRIFTION
DESCRIPTION
QESCRIPTION
DESCRIPTION

OESCRIPTION

and so forth—in which activities
ror different vears are kept in dit-
terent tables

Yina demgn such as the one
that was just 1llustrated. part of the
iinformal, user-understood-but-not-
DBMS-understood ] meaning of the
Jdatabase ie emeoded m o tie babls
wames. Such a design can thus be
seen as viclating Codd’s “Informa-
bon Principle.”™ which can be star-
ed as tollows:
thiv ditithase

LA Y L (L

All rrersatenr
merist by cast cxd

pees g Fatrles amnd e s othiey

il Jukg

§
!
2



Cur design principle—at least,
the part or it that recommends
against the use of names in order
o carey meaning —<an thus be seen
a5 a corallary (altheugh net a very
vbvious onel of Codd's Intorma-
tion Principle.

4. Note that adherence to our
design principle has the conse-
quence that of A and B are anv two
tvpe-compatible base tables, then
it will be true tor all time that:

4 UNION B 15 a disjoint umon
4 INTERSELT B s empty
A MINLE 8 is equal to 4

3. Adherence to our principle
also has the very desirable conse-
quence that the rules for updatng
unen, intersechion. and difference
views work very well and never
produce “surprnising results.”’

6. One final and rery impor-
tant remark: The new design prin-
ciple 15 equally applicable to the
design or what might be called
“individual user databases”—that
is, an individual user's perception
{as defined bv views and/or base

tables) ot some underlving shared
database. [ other words. =uch an
Gndividual user database™ ought
Aot to anclude any views and or
base tables whose muaningi over-

lap (even partially), for essentially |

all of the same reasons that the
shared database ought not to in-
clude any base tables whaose mean-
ings overlap leven partially ), i

T dnaA fume g

. Thes classitatuem s <Lt
ibut must dramasteal s~ from mpar o
wiously given im reterences (1] and ‘i

L
Tu perecompabiiey 13 osdally

sillvken s

felerrnd
LLER LR L W preterour lorm
for redasans that are hevamd Ele sy ST
thi Prese Al discussan

3 The same wimiid ~1ill be rrue o
renamed fhe Tand oosiumas dsa

VI

LW im LOVES and B and 42 in bITES thye taby)os

wondd still be isomerphisc . Corsder b
would Bappen on an attempl to nsert 4
rawe inbo the amen of thye twa fanios

Fhueqietinies condd Sfe v =i Pl Ehiven, 9 0o turther Jdiscussion of hes Tbormd-
Fitktnarr s H \ ton Priaceple. Codd pounts our thit nam—
P RN IS R e towy are At o terms of values T Even
| names are represented as character steiees

REFERENCES i [certain tanles that] are normally past o0

ICondd E Thye Rubarnomid Mhaded for D the ouiltin database cataling " Ireteronce
Maree Alastbgemronz Vorsion 2 Addison- 1] page 310 This fact s semethang o4
W e, |90 | red herrng. however: oo was does it

X Date, C_ Aw Dpeotnaeraene s Dt abniss validite our new design principle

swdemes, Sth edition, Addoon-Weslew, u
appear in Seprember 1994

3 Date. C Accarding to Date. A Macter
inf Entegrity.” {in three parts) Durahase P
grammueg O Doaen MI0E 2518, Dciober
1993 &1 11 15-18, November 1993, and
w121 [9-21. December 1943

4+ Date. T A Contnbution to the Srodv
of Dotabase Integrity,” Relatowsd Datake s
Wretoigs [9A3-1959 Addisien-Wesley, 1990

3 Date. C. and D MeGoveran. "'Updat-
ing Umon, [ntersection. and Ditference
Programemeny & Design,

Views,” Datrasy |

10 Porswons of the “Infegrity Con
strants  seciion of this arscle appeared o
& ditterent form in reference [3]
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