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u IEW LPDATENG HAS
bieen the subject of

considerable study tur many vears
In our June article.” we described
an aperuach to the problem that
seems more satistactory (that is,
muore systematic and more robust)
than previous propuesals. In par-
ticular, we showed how our ap-
proach worked for unie
tien, and Jdifterence views. Qur
emphasis on thuse operators was
Jeliberate—it was our teeling that
unien and the others, though im-
had been largely neglect-
ed in most previous work, Howev-
er. we clearlv need to show how
our approach applies to joins and
ather uperators as well.

“Wore: The discussions of this
article, like those in the June article
are guite informal. We intend to
produce a formal description of our
scheme as soon as time permits,

n.iniersec-

purtant

PRELIMINARIES
To begin the discussion, we should
summarize the major points of the
June article for easier reference,
The Tune article’s major con-
| tribution was the identification of
a series of principles that must be
satistied by anv svstematic view-
updating mechamsm. Of those prin-
ciples, the first and overriding one
fuol lows:
. A given row can appear in
a ;,.1. en table only if that row does
not cause the table predicate for
that table to be violated. Moreover,
this observation is just as true fora
View as it 15 for a base table,
The table predicate for a given

3o 1D S ok

Undating

Joins and

e
i

J

of database systems serving user-driven needs must take

etw updating. Here is a systematic approach to a

Other Views

fur that table
words, the =able :;"ﬂ:‘\.';lL.l'.l.‘
table constitutes the
tor decuding whether or
Al =aime “r-:l"u‘au..! I|F‘d'|[t" s in
fact valid, or at least plausible. for
that table, In the case of 1 base ta-
ble, the tible E.""r;.'_lh.l'.f_' 15 the E*.I\f,‘.-
cal AND o ail column constrants
and table constraints that apply 10
wble 10 guestion, In the
1 derived table. the table
predicate 15 derived in a straight-
forward way from the table predi-
catels) tor the tableis) trom which
the table 1n question s dernved,
tor example, the table predicate PC
for C = A NTERSECT 8 s P4} AND (P9I
where PA and PB are the table predi-
cates for A and B, respectively

The remaining principles
fallow:

2. All tables must be genuine
relations (that is. duplicate rows
are not allowed )

3. The updatability or «
wise 0f a4 Ziven view 15 a semaniic
155U€, Not 4 syntactic une [that is. it
must not af::end on the par: ._ul.!r
form in 'L"‘ICI" the view derimition
happens o be stated)

4. The view updatability rules
must work correctly in the special
case when the " in tact a
base table

P LT ) U O
In other
or a

Criferoun

given

the base

case Ol

mher-

View ' s

6. The rules muys: ke
account any u""ric_t‘i Fldgered
FCtons, such as cascade CEEE

7. For most purpuoses, UPDATE
can be regarded as shorthand boer o
DELETE-thien-NSERT sequence, Mot b -
ever, that no checking ot ab
predicates 13 done “in the muddh
ot any given update: that = the
expansion of UPDATE |s JELETE-NSERT-
check, not DELETE-check-INSERT-vneck,
Triggered actions are lkewise aever
performed “in the midale ot anv
given update. Finally, some shgh:
refinement 1s reguirea o the
sherthand In the case of prowectiun
views {see the section "'Lpdating
Projections’” later tor furcther
discussion

3. All update operations 0
views are implemented by the
same kind of update operations on
the underlving tables. That is. IN
SRTs map o MSRTs and DHETE to €
ETEs {we can ignore UPOATEs. thanks
to the Frevious ?L‘-'Iﬂ”

9 The rules must be capable
of recursive application

10. The rules cannot assume
that the databasze 15 well designed
tthough thevy might on occasion
produce a slightly surprising re-
sult if the database is n0f well de-
signed—a tact that can be seen in
itself as an additional argument in

table 1s. loosely speaking, “what 5. The rules must preserve suppurt of good design)
the table means”: it is the wpdate  svmmetry where .1p‘ph~::|l:'h: 11 If a view s updatabie
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51 | Smith 20| Lendan

52 Jonas 10| Paris

53 Blaks | 30 Paris

54 | Clary | Iﬂl Londan

55 | Adamm 30| Athens |
) M - i

'l P¢ PMAME COLOR WEIGHT CITY
P Mut Fad 12 | Landon 54 | P4

Graomn | 17

P2 | Baoit

P3| Screw | Blue 17
| Pa Scraw Raed 14 |
| PS5 | Cam Blus | 12
PE | Cog Rad 19

‘Pm
51! p1 | 300 |

s1 P2 | 200
81 | #3  aoo
] 51 | Pa | 200 |
81 ! Ps | 100
s1 | P6 | 100 |
| g2 | 1 300
52 P2 400
53 P2 200
sa | P2 | 200
a0o
Patis s4a | ps | aoo
ABoame
Luﬂdur\|
Paria
Landan

FIBURE 1. The supplivrs—amd-pares database (sample calues)

there should be no prima fach® rea-

! son for permutting some updates

but not others (for example. DELETEs
but not INSRTs ).

12, KSRT and DMLETE should be in-
verses of each other, where possible.

We now discuss the applica-
tion of these principles to updat-
ing views whose definution in-
volves relational operations other
than union, intersechion, and dif-
ference, The major operators we
consider are restriction, PTDF.’L':HGH.

| extension, and join. We limit our

" attention to single-row updates for
| simplicity: however, we must first

repeat the following remarks from
our Jlune article

“Important caveat: The reader
must understand that considering
single-row updates only is in fact
an cversimplification, and indeed a

|
distortion of the truth, Relational

aperatnons ane dl“’ﬁ}‘ﬁ setl-at-a-hime;

| a set containing a single row is

merelv a special case. What is

| more. a multirow update 1s some-

times required (that is, some up-
dates cannot be simulated by a se-
ries of single-row operations). And
this remark is true of both base ta-
bies and wviews, in general. Sup-
puse [the employees table EMP is
subject to the constraint that em-
plovees] B8 and 9 must have the
same salarv, Then a single-row UP.
DATE that changes the salary or just
one of the two will necessarily
fanl

“Since our objective in this
arficle is merelv to present an mn-
introduction to our ideas,
we will (as stated) describe the up-
date rules in terms of single-row
operations. But the reader shouid
not lose sight of the [foregoing]
important caveat.”

Farrmal

| Owne final preliminary remark
We should make it clear at the out-
set that tor the operators under
consideration, our rules (or some
of them, at any rate) will probably
not look all that different from
those found in other proposals—at
least at first glance. Nevertheless,
we claim that our rules are more
systematic than—for example—
those of the SQL standard, and in
any case part of the point is that
our rules must be seen as a pack-
age; that is. the rules for join {and
s0 torth) discussed 1n this article
cannot be separated trom the rules
for union and so forth discussed in
our June article.

SUPPLIERS-AND-PARTS

All the en.a.mples in this article are
based on the familiar suppliers-and-
parts database.' Here is a simpli-
| fied defimtion for that database:

CREATE DOMLIN 5=
CREATE DOMAIN NAME
CREATE DOMAIN STATUS
CREATE DOMAIN CITY ..
CREATE DOMAIM P=
CREATE DOMAIN COLOR
CREATE DCMAIN WEIGHT
CREATE DOMAIN OTY

CREATE BASE TABLE 5
[ 5= DOMAIN [ 5= )
SNAME DOMAIN [ MAME )
i STATUS DOMAIN [ STATUS .
CITY DOMAIN ( CITY ) )
PRIMARY LEY [ S« ] :

CREATE BASE TABLE P

' [ P= DOMAIN | P=}

. PNAME DOMLIN [ NAME §,

| COLOR DOMAIN [ COLOR }.
METGHT DOMAIN [ WEISKT )

| CITY DOMAIN { CITY ) )

AUGLUST 1934

4

PRIMARY €51 [ Po |

CREATE BASE THBLE 5P
[ 5= DOMAIN [ 5= }.
Pe DOMLIN [ P= ]
gTY DOMAIN [ QTY ) )
PRIMLRY KEY [ 5= P= )
FOREIGN KEY [ 5¢ ) REFERENCES £
FOREIGH KEY | Pe ) AEFERENIES P

Figure 1 shows a set of sample data
values for this simplified database
detinition

Moter Throughout ths article
we use uppercase letters A B,
from near the beginning of the al-
phabet to refer genericallv to ta-
bles, and uppercase letters 1. Y,
from near the end of the alphabet
to refer generically to columns of
such tables. The table predicates
for A, B, . __ are PA P8, . respec-
tively. We use lowercase letters a, 0.
.. to refer generically to rows ol
tables A, B, . . . , respectively,

UPDATING RESTRICTIONS
First of ail, note that the table
predicate for the table resuiting
rrom the restriction operation (also
known as a selection operation)

L WHERE comdition

(where condition is, specifically. a
restriction condition)’ is

{ PA ) AMD [ congition )

For example, the table predicate
tor the restriction § WHERE CITY = ‘Lon
aon’ is:

{ PS ) aMD [ CITY = ‘London )

where P3 is the table predicate ror
the suppliers table, 5. It follows
that (for example) anv row r pre-
sented for insertion into a
defined by means of this restric-
tton must be such that the condi-
tions PSir) and LTY = ‘London’ burth
evaluate to trie, or the INSERT will
tail.

Here then are the update
rules for & WHERE condion:

O INSERT: The new row
must satisfy both PA and condition
It 15 inserted into A

OO0 DELETE: The row !0 be
deleted s deleted from A

O UPDATE: The row to be
updated must be such that the up-
dated version satisties both P and

VIiEwW




The mow s Joeleted trom
§ without performing anv trig-
gered actions or table predicate
checks. The updated version of the
pow |5 then inserted into A
Eramples:

Let view LS be defined as §
WHESE CITY = Lendon. Figure 2 shows a
sample tabulabion of this view,
corressunding o the sample tabu-
lahion of § shown in Figure |

O An attempt to insert the
rovwe <56 Green 20 London == into LS wll
succeed. The new row will be in-
serted into table 5, and will there-
tore be effectively inserted into the
view as well,

O An attempt to insert the
row <351 Green20london > into LS will
fail, because 1t wviolates the table

" nredicate for table S—specifically.

it violates the unigueness con-

s T

51 | Smith 20 | London |
54 | Clark | 20| Londaon |

e e e
FIBURE 2. ' rvic' L= dammpny 2aliicss

Here then are the update
rules for AMX]:

O INSERT: Let the row to be
inserted be <x>-. Let the detault

Cowalue of ¥ be v (It s an erroraf np

straint on the primary kev 352 tor |

table §
O An attempt to insert the
row < 5hGreen 20 Athems > into LS will

! fail, because it violates the restric-

tion condition GITY = ‘Londen’.

O An attempt to delete the LS
row =51 5mitn 20 London = will succeed.
The row will be deleted from table
5. and will therefore be etfectively
deleted trom the view as well,

O An attempt to update the S
rivw < SL3mitm 20London = too <<56.Green,
2ilondon > wiill succeed. An attempt
to update that same row <51.5mih,
Miondon to erther <52 Smih0London ==
or <31 Smeth 20 Athens > will fal—in
the first case because it violates the
primary kev unigueness constraint
an table §, in the second case be-
cause it violates the restriction con-
dition OTY = 1 ondon’

UPDATING PROJECTIONS

Again, we begin by considering
the relevant table predicate. Let
the columns of table A be parti-
flened into two disjoint groups,
~av kand Y. Regard each of X and ¥
as a single compesite column. It s
clear, then, that a given row <i>

such default vaiue exists, that s, if
¥ has “defaults not allowed.”) The
row <ey>=> (which must satisfv P4}
i5 inserted into A,

Vet Since candidate kevs
will usually (but not invanabivy
have
projection that dees not include all
candidate kevs of the underlving
table will wswally not permit
INSERTS.

O DELETE: All rows of A
with the same XE-value as the row

JATE rule reinsiates the POV s 4
value o cach inserted row —i1 e
Wit replace it by the applicable de-

fault value, as a stand-alone %557

g

would
Eramples:

Let view 2 be derined as 5
[ 8=.C0Y ]

Figure 3 shows g cample tab-

ulation of this wview. correspond.

ing to the sample tabulation of §
shown in Figure |

O An attempt ta insert
<Z38longan== inta SC will suc-
ceed. and will have the effect of
imserting the row < 56ntlander = nto

e

row

i lable 5 where nand t are the de-

“defaults not allowed,” a

fault values for columns 55NAME
and 35TATLS, respectivelw.

S An attempt to insert the
row <Silandon=> into 50 will faal
because it violates Lhe table predi-

| cate for table 3—specitically, it vio-

to be deleted from A[X] are deleted |

from 4

Noter [n practice, it will usu-
ally be desirable that X include at
least one candidate key of A, so

that the row to be deleted from |

A[X] is denved from exactly one
row a of 4 exists. However, there is
no logical reason to make this a
hard requirement. (Analogous re-
marks apply in the case of UPDATE
also.)

O UPDATE: Let the row to

.b‘” updated be <<i> and let the

updated version be <i1'> Let a be
a row of A with the same %-value s,

| and let the value of ¥ in row i be y.

will appear in the projection A[X] if |

and oniv of some value y exists
rom the domain of f-values such
that the row =<xy= appears in A
Lonsider the projection of table §
Ler 3= SNAME. and CTY. Every row

L= sname ety = appeaning in that

FIOUCtOn |5 such that a status val- .

dt Walus evists such that the row
o = Fareilitncly> appears in ta-
A T

All such rows 2 are deleted from A
without performing any tnggered
actions or table predicate checks.
Then, for each such value y, row
<1 y> (which must satisfv PA) 15
mserted into A

Nater The “slight rerinement”
mentioned in Principle No. 7 in
the "Preliminaries” section shows
itsell here. Specifically, observe
that the final "INSERT” step in the UP.

81 London |
52 Paris

53 Paris

sa Landan
a8 ! Athans

| HEBURE 3. " SO fapmady alioes)

lates the uniqueness constrain: on
the primary kev 552 for table §

C An attempt to
row <Sllondn> from
ceed. The row for il
leted from table 5.

C An attempt o update the
5 row <<Sllondgn>=> to <<SLAlheds -~
will succeed, the effect will be to
replace the row -<§1.5mith.20Lonoen =
in table § by the row <§1Smin20
Athens = —ouor by the row < 5inl
Athens =, please vbserve

O An attempt to update that
same 3C row <Sllondon> to <32
Londan=> will tail {why, exactly?),

Exercise for the reader: Consid-
er the case in which the projection
does not include a candidate kev
of the underlving table—for ex-
ample, the projection of table §
over STATUS and CTY.

delete the
Lowill suc-
will be de-

UPDATING EXTENSIONS

The reader might perhaps be unfa-
miliar with the refational EXTEND op-
erator, Here 15 a briet explanation.
Basically, EXTEND takes a specified ta-
ble and—conceptually. at least—
returns a new [derived) table that
i similar to the onginal table but |
includes an additional column.
values of which are obtained bv
evaluating some specitied compu-

" tational expression. For example,

F
we might write:

SHTEND P ADD ( WEIGHT * 454 7 4S5 GMWT

Assuming sample values for
table P as given in Figure |, the re-

DATABASE PROGRAMMING & DESION
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e PFHAME COLOR WEIGHT CITY CGMWT
P11 Mut Asd 12 | Lendon | 5448
P2 | Balt Grasn 17| Parin 7718
P3| Screw | Blue l 17T, Rame TT8
P4 Screw Red 14 | Londan 63158
‘ [-].1 Cam Blus | 12 Paris | S4ap
Pa | Cog Rea | 19 London Ad26

FIBURE 4. 4n cxample of EXTEND

sult of this expression is shown in
Figure 4. (The assumption is that

| WEGHT walues are given in pounds;

the expression WEGHT " 454 will con-
vert those weights to grams.} Note
that there is an exact one-to-one
correspondence between rows of
the extension and rows of the un-
derlving table,

In general, the table predi-
cate PE for the table E that results
from the extension operation:

EXTEMD 4 ADD exp 45 X
(-
Pl {a)Adel=gp(a)

Here & is a row of table £ and
2 is the projection of that row 8
over all columns of A In stilted
English;

"“Every row 2 in the extension
15 such that (a) the row a that 1s de-
rived from 2 bv projecting awav
the value el satisfies PR, and (b)
that value eX i1s equal to the result
of applving the expression exp to
that row a."

For example, the table predi-
cate for the extension of table P
shown in Figure 4 15

"Every row <= pnamecoionseght,
utygwl == in the extension is such
that (a) the row < pz pname colorwesght,
oty satisties the table predicate
tor P, and (b) the value gmwi 1s
equal to the value 454 * wesght.”

Here. then. are the update
riles ror £ = EATEND & ADD exp AS X:

O INSERT: Let the row to be
inserted be e & must satisfv PE, The
row 2 that is denived from e by pro-
ecting awayv the value aX is insert-
ed ino A

C DELETE: Let the row to be
celeted be 2. The row a that is de-
rved from e by projecting awayv
the value &X 15 deleted from A

T UPDATE: Let the row to
be updated be ¢ and let the updat-
ed version be g 8 must satisfv PE

The row a that is derived from & by
projecting away the value eX 15 de-
leted from A without performing
anv triggered actions or table predi-
cate checks, The row a' that is de-
rived from ¢ by projecting away
the value ¢ X 15 inserted into A,
Examples (refer to Figure 4}

L An attempt to insert the
row < P7CogRed |2 Pas S4B will suc-
ceed, and will have the effect of
inserting the row <PJCogRed 12 Pams=
into table P,

O An attempt to insert the
row < P7.LogRec. 12 Pars. 5449 = will fail
(why?)

O An attempt to insert the
row < PlLCogRed |2 Pans 5448 = will fail
(why?)

O An attempt to delete the
row for P! will succeed, and will
have the effect of deleting the row
for Pl from tabie P

O An attempt to update the
row [or PLto < PLNutRed 10, Pans, 4540 =
will succeed: the effect will be to
replace the row <PLMNtRed12london>
in table P by with the row
=2 P1 Mut,Red.10,Pans > .

O An attempt to update that
same row to a row for P2 (with all
other values unchanged) or a row
in which the CMWT value is not

ciple we stated at the beginming of
the "Preliminaries” secticn. Broad-
Iv speaking. the overall obective
of support tor the view mecha-
nism has alwavs been 0 make
views look as much like base ra-
bles as possible. and this ebective
i5 indeed a landable one. With re-
gard to view update specifically,
however:

Z It 15 vsually assumed (im-
plicitlv) that it is alwavs possible
to update an individual row of a
base table independently of all the
other rows in that base table.

O Bv contrast, it (s manifestly
no! alwavs possible to update an

| individual row of a view indepen-

equal to 454 * WEGHT will fail (in |

each case, why?).

UPDATING JOINS

Most previous treatments of the
view update problem have argued
that the updatabulity or otherwise
of a given join depends, at least in
part, on whether the join is one-ta-
one, one-to-many, Or manv-lo-manv.

dently of all the other rows in that
view. For example, Codd shows
that it 1s not possible to delete just
one row from a certain join. be-
cause the effect would be to leave
a table that "is not the join of anv
two tables whatsoever” (which
means that the result could not
possibly satisrv the table predicate
for the view) And the approach
to such view updates historicallv
has alwavs been to reject them ai-
together, on the grounds that it is
impossible to make them look
completely like base table updates,

Our approach is rather dit-
ferent. We recognize the fact that
even with a base table, it is not al-
wavs possible to update individual
rcws independently of all the rest
(Consider what would happen it
the suppliers base table were sub-
ject to the constraint that either
suppliers 3l and 3 both appear or
neither of them does.) Tvpucallv,
theretore. we accept thase view
updates that have historically been
rejected, interpreting them in an
obvious and logically correct way
to applv to the underlving tableisi:

| we accept them. moreover, n full

By contrast, we contend that joins |

are glways updatable. Moreover,
the update rules are identical in all
three cases and are essentially quite
straightforward

What makes this claim plau-
sible—startling as though it might
seem at first sight—is the new per-
spective on the problem afforded
by adopting the fundamental prin-

ALGLIST [934
i6

recognition or the fact that updar-
ing those underlving tables might
well have side-eftects on the view
These spde=etfoss are, hoieerer
quire, w0 avohd e

that ple view gt violane s vten -

o=
-

1 arider

INhESH

predicate

With that preamble out o
the way, let us now get down into
details. First, we will detine our
terms. Then we will present the
update rules cor oing, Then we
will consider ~he mmplications of
those rules tor each of the three
ithat is -

fal o
™ML

SNe=lo=-0ne. (e

Cases




many, mdnv-to-many ' onotern

I-f: st of all we take the term
"join” o mean wRnrdl join speahb
callv., Let the columns or table &

be partittoned inzo two disjoint

groups, sav £ and ¥, Likewise, let |

the columns or table B be parti-
tioned mto two diseint groups.
sav ¥ and I. Now suppose that the
columns of T ionlvi are common to

the two tables, so that the ¢columns |

of ¥ are “the other columns™ or &
and the columns ot I are “the oth-
er columns” of 8. Suppose also that
corresponding columns of ¥ (that
i5, columns with the sameé name)
are defined on the same domain,
Finally, regard each or X, Y. and 7 as
a single compeste column. Then the

expression:

A JOIN B

vields a table with columns X1
consisting of all rows <zxy2> such
that the row <iry> appears in A
and the row <jyi> appears in 8.
The table predicate P! for ] = A ONB
5 thus:

PE(ajANOPE{ D]

where tor a given row | of the oin,

ais the "A-portion’” ot | (that is, the
row that 1s derived from | by pro-
jecting awav the value (7} and b s
the “B-portion” of | (that is. the
row that is denved from | bv pro-
jecting awav the value \X). [n other
words:

‘Every row in the join is
such that the A-portion satisfies PA
and the B-portion satisfies P8.”

For example. the table predi-
cate tor the join of tables § and
over 5= follows:

"Every row  =s= snamestatus.cly,
a=4ty>> in the join is such that the
row <I5= sumestausoty > satisfies the
table predicate for § and the row
<t=zp=gly> satisiies the table
predicate for 5P

Here. then, are the update
rules for | = & JON B:

O INSERT: The new row |
must satisfv PL If the A-portion of |
does not appear in A, it is inserted
into A" If the B-portion of | does
not appear in 8, it is inserted into
B

Nty The specific procedural
manner in which the previous
rule is stated ("insert into A, then
imsert into B”) should be under-

e T e e e e e

o Ty
|

51 | Smith
J 51 | Smith !ﬂ
51 Smith 20
51 Smith | 20
51 | aSmith I 20
| 81 | Smith 20
52 Jones 1o
52 Jones | 1m0
[ 53 | Blake | aaq
| B4 | Claru 20
54 Clark 20
54 | Clark 20

:mum-rl P aon |
Lendon | P2 | 200
London | P31 | 300
Londan | P4 2040
London | P4 100
Londan P 100
Paris P anog
Paria (=5 409
Paris | P2 200
Londan | P2 200
Londan P4 100
Londan | (8.1 400

FIGURE 5. Licte 257 “samply tales)
stood purely as a ped.qulul. de-
vice, it should not be taken to
mean that the DBMS will axecute
exactly that procedure in practice
Indeed. the principle of symme- |
trv —Number 3 from the “Prelimi-
naries section—implies as much,
because neither A nor 8 has prece-
dence over the other Andiuguus
remarks apply to all of the other |
rules below.

O DELETE: The A-portion of
the row to be deleted is deleted |
from A. and the B-portion is de-
leted from 8.

O UPDATE: The row to be
updated must be such that the up-
dated version satisfies Pl The &-

| portion 15 Jeleted trom A, without

pertorming any trniggered actions
or table predicate checks, and the
B-portion is deleted from B, again
without performing anv triggered
actions or table predicate checks
Then, if the A-portion of the up-
dated version of the row does not
appear in A, it is inserted into A; o
the B-portion does not appear in 8,
it is inserted into B.

Let us now examine the im-
plications of the foregoing rules
tor the three different cases

Case 1 (one-to-one): The term
“one-to-pne’” here would more ac-
curately be “{one-or-zerci-to-lone-
or-zero).” In other words, a DBMS-
known integrity constraint is in
effect that guarantees that ror each |
row of A at most one matching row
15 1n B and vice versa. More pre-
cisely, the set of columns ¥ over |
which the join is performed must
include a subset (not necessanly a
proper subset) K sav, such that K 1s
a candidate kev for A and a candi-
date kev for .

Examples:

O For a tirst example. the
reader is invited to consider the
effect of these rules on the join of |

the suppliers table S to itself over
supplier numbers (onlv).

L For a second exampie, sup-
pose the suppliers-and-parts data-
base includes another base table, 57

Sz, REST . where 3= identifies a
supplier and REST identifies that
supplier’s favorite restaurant. As-
sume that not all suppliers in table
5 are represented in table 3R The
reader is invited to consider the
effect or these rules on the oin of
tables § and SR {over 521, What dit-
ference would it make if a given
supplier could be represented in
table SR and not in table 57

Case
term “one-te-many’’ here would
mare accurately be “(zero-vor-one)-
to-{zero-or-more).” In other words
a DBMS-knewn integrity con-
straint is in etfect that guarantees
that for each row of B at most one
matching row is in A Tvpically,
what this means is that the set of
“common columns” Y over which
the join is performed must include
a subset {not necessarily a proper

1 ione-to-manv): The |

subset) ¥, sav. such that K is a can- |

didate kev for A and a matching
foreign kev tor B,
Examples:

Let view S5P be dehined as
§ JON S (this join is a foreign-key-
to-matching-candidate-kev join. of
coursel. Sample values are shown
in Figure 5

C An attempt to insert the
row < 54.Clark, 20 London P8, 100 == into 559
will succeed, and will have the ef-
tect of inserting the row <5,
P5.100= into table 3P (thereby add-
ing a row Lo the view)

C An attempt to insert the
row <53 Adams, 0. Athens P8, 100 > into
5P will succeed, and will have the
effect of inserting the row
<SSP5100> into table 5P (therebv
adding a row to the view),

O An attempt to insert the

DATABASE PROGR

LALMING & DESIGN
47



!

s:’ 5S¢ SNAME STATUS CITY Pé PHAME COLOR WEGHT
I|1J'| Smith 20 | London | P1 | Mut | pea | iz |

81 Smith 20

| Landon

P4  Screw Red | T4

1 81 Smith 20 Londan P& | Cag FAed 19
52 | Jones 10 | Paris | P2 | Bont Groan 17
52 ' Jones 10 | Paris PSS | Cam | Blue l 12 |

| 53 | Blake | 30 | Paris | P2 ' Boit Graen 17
53 Blaus 30 | Paris ] Cam | Bilue | 12 |

| 84 Giark | 20 | Leondon| P1 | Nut Rea 12
54 | Clark 20 | Londan P4 B o Had | 14 !
54 Clark 20 l.-'l=||1'lllll:lﬂlI P8 | Cag ARag 19

FIBURE 6. The youm of 5 amad P oover CITY

5% will succeed, and will have the
effect of inserting the row
< 36,6reen 20 London > into table 5 and
| the row =S6P8,100> into table SP
' {therebv adding a row to the
I owigw ]

Note; Suppose tor the mo-
ment that it is possible tor 3P rows
! to exist without a corresponding 3

row. Suppose moreover that table
i alreadv includes some rows
with supplier number % (but not
one with supplier number 36 and
| part number Pl). Then the NSERT in
the example just discussed will
" have the effect of inserting some
additional rows into the view —
namely, the join of the row
< 90.Green.20London > and those pre-
viouslv existing S rows for suppli-
| er 56

O An attempt to insert the
row < 54 Clark 20 Athens P56, 100> into SSP
will fail (whv?}

C An attempt to insert the
row << 35 Adems. 30 LondonPE. 10D into 55P
will fail (why?)

O An actempt to insert the
row =2 5] 5mith 20 London PLADG=> into SSF
will fail (why?).

O An attempt to delete the
row << 53 Blake. 30 Pars P2.200 > from SSP
will succeed. and will have the ef-
tect of deleting the row <53 Bame,
MPams== trom table § and the row
<3BPLH0> from table 3

O An attempt to delete the
<51, 3mith.20 London P1,300 > from
35F will “succeed” (see the follow-
ing note) and will have the effect
ot deleting the row <2 S1.5mth20Lonoon >
trom table § and the row <31PL
30 == from table 3P

Note: Actually, the overall ef-
tect of this attempted DELETE will de-
pend on the foreign kev delete
rule from 5= to 55= If the rule is
RESTRCT. the woverall operation will
tanl. IF it is CASCADE, it will have the

row

row < 55,Green.20 London. PR, 100 = into '

rows for supplier 5l as well. Other
possibilities are left as an exercise
for the reader

O An attempt to update the
S row =S| Smih.20Llondon Pl 300> o

305> into table P {therebv add-
ing the specified row to the view ),

O Inserting the row <S5 Smih
20London P7 WasherAed 5 > will succeed,
and will have the effect of insert-
ing the row <PJ WasherRed, 5.0 0000 =
inte the table P (thereby adding

e rows o the view —the row

< $1.3mith, 20 Landon PT WasherRed.5 > (as
specified) as well as the row
< 54 Clarn 20 Lonaon, 2T Washer Red 3 ==}

O Inserting the row =<56.Green,
20 London AT, Washer Redl5 > will succeed

| and will have the etfect of insert-

<2 51, 5mith. 20 London.P1,400 > will suc- |

ceed. and will have the éffect of
updating the ¥ row <S|PL300> to
<5LP1LA00 =,

O An attempt to update the
P row =31 5mith 20 London Pl 300> to
< 51.5mith.20.Athens P1.400 > will suc-
ceed, and will have the effect of
updating the § row < 315mth.200on

% row <SLPL300>= to =S1PLAO0=>

O An attempt to update the
S8 row <Z31 Smen20LondonP1300> to
=2 56.5mith.20 London P1.300 == will “suc-
cepd” (see the following note) and
will have the effect of updating
the § row «<§15mith.20london=> to
<56 5mith.20London=> and the % row
<§1PL300> to <36.PLI00=>

Notes Actually, the overall ef-
fect of this attempted update will
depend on the foreign kev update
rule from SPS= to §.5=. The details
are left as another exercise for the
reader.

Case 3 imanv-to-manvh: The
term “manv-to-manv” here would
more accuratelv be "{zero-or-more)-
to-i zerc-or-more).” In other words.

| no DBMS-known integnty constraint

side-effect of deleting all other

15 in effect that guarantees that we
are really dealing with a Case 1 or
Case 2 situation
Examples:

Let view 5P be denned as;

3 OINP

(join of 5§ and P over ClY—a manv-
toemanyv join} Sample values are
shown in Figure 6

C Inserting the row <57 Brown,
15.0slo PA Whea! White,25 > will succeed.
and will have the ettect of insert-
ing the row < 57Brown 130si0> into
table § and the row < P8 Whes Whie.

———T
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ing the row <255 Green 20Llondon = into
table 5 and the row <ZP7 MasherReq,
Slondon>> into table P (therebyv add-
ing six rows to the view).

C Deleting the row <<51.5mth,
20London. Pl Nut Red 12 = will succeed,
and will have the etffect of delet-
ing the row <I5|5mith.20London =
from table § and the row <PIMNut

| Regl2london>> from table P (therebv

deleting four rows irom the view)
Further examples are left as

: | an exercise for the reader.
don> to <SlSmth20Amens> and the

CONCLUDING REMARKS

We have applied the svstematic |
view updating scheme first de-
scribed in our June article to the
question of updating restriction. |
projection, extension, and join views

' Regarding join views in particular,

we offer the following additional |
COMmments:;

O It is well-known that inter-
section is a special case of natural
toin. To be specific. if tables A and B
are tvpe-compatible,” the expres-
sions A INTERSECT B and A JON B are se- |
mantically identical; thev should
thus displav identical update be-
havior if treated as view defini-

| hons, and so thev do (exercise for

the reader}

Q1t is well known also that
Cartesian product 15 a special case
of natural join. To be specific, if ta-
bies A and B have no commeon col-
umns at all. the expressions A TIMES
Band A JONB are semanticallv iden-
tical; they should thus display

! identical update behavior if treat-

ed as view definitions, and so thev
do (another esercise for  the
reader)

O The reader will observe
that we have said nothing regard-
ing The reason ot
course, that B-win is not a pnimi-
tive aperation: in fact. it is defined
as a restriction of a Cartesian prod-

H-“unh- IS,




rules tor rostmchion and Lartesian

rded as part of the relational al

1 > H

bra escepb for RENAME, SUMMARIZE
VDK FENAME 15 trivial. The SUW
rmativn-preserving

nambiguous reverse

e ne U
lapping fro thie result of a SUM
WMARIZE back to the original table. As

on invoelves a SUMMARIIE are
renerall not updatable, Finaliv, DI

Ot primitiy

EROI0) 15 N

readv given (specitically those tor
and Carte

the details are lett as

litterence, projection
1 product)
inother exercise for the reader

bserve that

e that i ra

) : practice
ems likely that most division
will not be updatable at all
sxactiv?)

ibservation
this article

[hroughout as well as
the lune article, we have implied

but never guite stated explicitly

that the target of a given update
D wed not be a named ta
bl a base table or a view)

instead be any arbitrary v
m. By way of illus-

Ul can

SE We Nave a view

[ 5 WHERE CITY = "Lonoon’ ) JOIN 5P

usual

empt to insert

1tn JUT “Aample vail

an att the row
into
view will succeed (it will have the

56.Green, 20, London PG, 100 this

ptlect inserting the row <58,
sen, 20 London > into table 5 and the

C b5, 1> 1nto table 5P)

More

[W COWSs

preciselv, the first of these

56, Green, 200 London =

not directly

will
be inserted into base

T i rha raciky

i0ie 3. DUt rather i £ resiric
n 5 WHERE CITY = 1london’; the

ar inserting a row into a restric-

tron will then come into plav, with

fthe desired

Tl

final eftect
wer, that the target ot the
vediate INSERT 15 represented

vod restrichion I'_‘\l_"ﬂ""-"-ll"-l'f_ not |“-

The point

' named relation

W lows fhat i i=
s ) N
wl. CELETE, and UPDATE

examplgd o Jdesignating
the relevant tareet table by means
ta table Rather it = |

relational expression, M
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