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BY C.J. DATE AND DAVID McGOVERAN

¢

Though attention has been paid to some forms of view updating, it's

time DBMS and SQL developers gave equal energy to other key forms

Updating Union
Intersection, and
Difference
views

VIEW IN A RELA- O Permit updates on a view |
tional system 15 a that is logically not updatable

named table that is derived in C Implement view updates

me Way Irom one or more INCorrect wavy

derlving named tables—ultimately, O Or (most likelv in practice)

| from ane or more underlyving base | do all of these things, depending |
| tables. There is no need to g0 to | on the circumstance

ietails here on why view support The lack of a svstematic ap-

s desirable: suffice it to sav that it | proach to the i"-umcﬁ: s further 1l

1= {and alwavs has been) an objec- | lustrated by the undue emphasis
tive that, from the standpoint of | that has historically been laid on |
data marupulation operations, views | restriction, projection, and join

should behave as much like base VIews." " < Mion, mtersection. and
tabies as possibile dilfference views, which are O

It 15 well known that view re- | should be—at least as important in
trieval operations—3ELECT operations, practice, have received comparative-

in SOIL terms—are straightforward v little attention
it least theoreticallh ‘:_“._-I__'_r" S{ "l;"_ '.‘. 2 have recer ':'. teveloped
1d some nasty surprises m | a systematic and formal approach

this area in the past), Update opera- | to the view updating problem, In

| ttons are a ditferent matter, how- | this article, we present an informal .
er i. the SQL standard ntroduction -Il:':"“.!a 5 infor-

rrent SOL products, and even  ma o that tormal approach. We |2

much I the researcn niterature dis llustrate the JPP["-'I'L n as it |5
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have all treated view ll!."l.'-l-”'i in .!|"|'|IL"\ to union, intersection, and

vond hoc manner, Tt is not at all | ditference views specifically. Joins

3] jai, [or example. to hnd that ind other kinds of views will be
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table constraints, and database con-

INTEGRITY CONSTRAINTS

Before we can get into the specif-
ics of our approach, we need to lay
some groundwork, The first point
—and this ane is absolutely cru-
cial—is that every table has an in-
terpretation or meaning. In order
to explain this point, we must first

digress for a moment to consider |

the general issue of integrity con-
For the purposes of this
discussion, it 15 convenient to clas-
sifv such constraints into three
xinds. namelv column constraints

ifraarets

| straints,” as follows

P

.

O A column constraint states
that the values appearing in a spe-
cific column must be drawn from
some specific doman, Consider the
emplovees base table:

EWP | EMPx, EMAME, DEPT®, SALARY |

isee Figure 1 for a sample tabula-
tion). The columns of this table are
subject to the following column
constraints:

EMP= [N EMP=_D0M

(ENAME [N NAWE_DOM

DEPT= [N DEPT=_D(M
SALARY [N US_CURRENCY_DOM

Here e represents an arbitrary
raow of the table and EMPz= _DOM, |
NAME_DOM, and so on, are the names
of the relevant domains. Nuote:
Throughout this article we use a
modified form of conventional
SQL syntax, tor reasons of simplic-
itv and explicitness

O A table constraint states
that the rows of a specific table |
must satisfv some specific condi-
tion, where the condition in ques- |
tion refers solely to the table under
consideration —that is, it does not
refer to any other table, nor to any |
domain. For example, here are two
table constraints for the base table

IF 2 DEPT= = 01" THEN & SALARY ( 44K
[F ¢ EMP= = 7 EWps
THEN £ ENAME = f ENAME
INC 2 OEPTw = ¢ DEPTs
LND g SALARY = T SALARY

LL= 4

The first of these constraints savs |
that emplovees in department 0l
must have a salarv less than 44K.
The second savs that if two rows g

and t have the same IMPa value,

Every table
has an
interpretation
or meaning

then thev must also have the same
ENAME value. the same DEPT= value,
and the same SALARY value—in oth-
er words. they must be the same
row (this is just a longwinded way
of saving that EMP# is a candidate
kev).

Aside: Note carefully that we
talk of table constraints in general,
not just base table constraints. The
point s, alf tables, base or other-
are¢ subject table con-
straints, as we will see later, End of
asude.

L For the purposes of this ar-
ticle we define a database to be
some user-defined (or DBA-defined)
collection of named tables (base ta-
bles and/or views). A database con-
straint. then, states that the data-
base in question must satisty some
specific condition, where the con-
dition in question can refer to as
many named tables as desired. Sup-

wWise, Lo

pose the database containing base |

table EIMP were extended in order to
include a departments base table
DEPT. Then the referential con-
straint (rom EMP to DEPT would be a
database constraint {referring. as
it happens, to exactly two base
tables),

Here is another example of a
database constraint (also referring
to the same two base tables):

d.BUDGET o 2 = SUM [ & WHERE e DEPTa =
4 DEPT= SALARY )

Here ¢ and e represent an arbitrary

| DEPT row and an arbitrarv EMP row,

respectively. The constraint says
that every department has a bud-
get that is at least twice the sum of
all salaries for emplovees in that
department

{4 EMP# ENAME

DEPTE SALARY T

E1l
EZ
B3
Ea

o1
o
Dz
D2

25K
42K
20
L5119

Lopmz
Cheng
Finxi
Saito

FIGURE 1. Buse fable EAD Gsample palues)

[UMNE
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1044

Lnlike column con-
straints and base table constraints
which can alwavs be checked
medately (that s, after each ind;
vidual update operation}, database
constraints must—at least concep-
'.'uﬂ”}"—bi‘ deferred (that is, checked
at end-of-transaction). In practice,
there will be many cases in which
database constraints alse can be
checked immediately, but this
type of “early” checking should be
regarded principally as nothing
more than an optimization. End o/
aside.

Aside:

TABLE PREDICATES

Now we can get back to our dis
cussion of what tables mean, As we
stated previously. every table—be
it a base table. a view, a query re-
sult, or whatever—certainly does
have an associated meaning. And,
of course, users must be aware of
those meanings if they are to use
the database effectively (and cor-
rectly). For example, the meaning
of table EMP 1s something like the
following:

“The emploves with the speci-
fied employvee number (EMP=) has
the specified name (ENAME), works
in the specified department
(DEPT=), and earns the specified sai-
ary (SALARY), Furthermare, if the de-
partment number is Dl. then the
salarv is less than #4K. Also, no
two emplovees have the same em-
plovee number.” (This statement
is not very precise, but it will

| serve us for the moment.)

Formally, this statement is an
example of a predicate, or truth-
valued function—a function of
four arguments, in this particular
case, Substituting values for the ar-
guments is equivalent to mroking
the function (or "instantiating”
the predicate). thereby vielding an
expression that evaluates to either

true or false. For example, the
substitution:

s = E1

EMIME = Lopez

0EPTs = ‘01

SALARY = 25(

vields the value frur. By contrast

the substitution

EWPs = 1
ENAME = Abbey
DEPT= = "[03



AL ARY = 45K

vields the value S0 And at any
given time, of course, the table con-
tains exactiv those rows that make
the predicate evaluate to trae at
that time,

[t tollows from the foregoing

that if (for example) a row is pre- |
| straints {(column and table con-

sented as a ﬂ‘indldﬂtﬂ or iosertion
into some table, the DBMS should
accept that row anlyv it it does not
cause the corresponding predicate
to be violated, More generally, the
predicate for a given table repre-
sents the crterwn for npdate decept-
abity for that table—that is. it con-
stitutes the critenion for deciding
whether or not some proposed up-
date i1s in fact valid (or at least
plausible) tor the given table

For it to be able to decide
whether or not a proposed update
is acceptable for a given table,
therefore. the DBMS needs to be
aware of the predicate for that ta-
ble. Now. it is of course not possi-
ble for the DBMS o know cxactly
what the predicate is for a given

! rable. In the case of table EMP, for

example, the DBMS has no wav of
knowing a prwrr that the predicate
15 such that the row <Ellope:,
3L.25K= makes il true and the row
< EL AbbeyD3 458> does not; it also
has no way of knowing exactly
what certain terms appearing in
that predicate (such as “works in”
ar “earns”) really mean. However,
the DBMS certainly does know a
reasonably close approximation to
that predicate. To be specific, it
knows that. if a given row is to be
deemed acceptable, all of the fol-
lowing must be true:

C The tMP= value must be a
value from the domain of employ-
¢ numbers,

O The ENAME value must be a
value from the domain of names,

O The MPT= value must be a
value from the domain of depart-
ment numbers,

O The SALARY value must be a
value from the domain of US,
CLIFIE]'[C}-’.

O If the DEPT# value is 01 then
the salary must be less than 44K

I The 2 value is unique
with respect to all such values in
the table

In other words, for a base ta-
ble such as EMP, the DBMS at least
knows all of the integrity con-

What is the
table predicate
for a derived
table?

straints) that have been declared
tor that base table. Formallv. there-
fore, we can Jdefine the (DBMS-
understood) “meaning” of a given
base table to be the logical AND of
all column constraints and table
constraints that apply to that base
table {(and it is this meaning that
the DBMS will check whenever an
update is attempted on the base ta-
ble in question). For example, the
formal meaning of base table EMP is
the following:

@ EWPs [N EWF=_D0M IND

& EMAME [N MAME DOM AMD

@ DEPT= IN DEPT=_[OM AND

& SALARY IN US_CURRENCY _DOM AND

[ IF & DEPT= = 01" THEN & SALARY ¢ 44K |

AND

[ IF g EMP= = f EMPw
THEN & EMAME = f ENAME AND
e JEPT= = f QEPT= AND
2 SALARY = f SALARY |

We will refer to this expression
—let us call it PE—as the tanle predi-
vire tor base table EMP,

Aside: Incidentally, note how

| our previous remarks point out

once again the fundamental im-
portance of the relational dosnun
concept. The relational vendors
should be doing all that is within
their power to incorporate proper
domain support into their DBMS
products, It is worth pointing out
too that “proper domain support”
here does not mean support for the
very strange construct called “do-
mains~ in the SQL standard! Exnd of
uside,

So much for base tables. But
what about derived tables—in par-
ticular. what about views? What is
the table predicate for a dernived
table? Clearly. we need a set of
rules such that if the DBMS knows
the table predicate(s) for the in-
put(s) to anyv relational operation,
it can deduce the table predicate
for the ourput from that operation.
Given such a set of rules, the
DBMS will then know the table

Prl,'k.*lL--'.'l.I'L' toor Al pirsaiblie *fable=
and will thos be able =0 decide sk
acceptability or otherwise uf an ar-
batrary update on an arbirrary ta-
ble Tdenved or base)

[t s 10 Fact vepy easy Lo =tate
such a et oF rules=thev tollow
mmediately trem the definibons
ol the relabonal vperators. For os-
ample. ir 5 and B are any two tvpe-
compatible tables * and rtherr re-
spective table predicates are PA and
PB, then the table aredicate PG for
table G, where Cis defined as A NTER
SECT B, 15 obviouslv (PA] AND IPS); that
i5. & row r will appear in £ if and
anlv if it appears in both A and
B—that is. if and onlv (f PRirl and
PBir) are both frue. So if, tor ex-
ample, we cdefine C as a view and
try o insertrinto that view, r must
satisfy both the table predicate tor
A and the table predicate for 3. vr
the INSERT will fail (see the section
"Updating Intersections and Dic-
terences ' later in this article for
further discussion|.

Here is another example: The
table predicate for the table that re-
sults from the restrectint operation;

T WHERE congditian

is (PT) AND (conditon), where PT 15 the ta-
ble predicate for T For exampie
the table predicate for IMP WHERE
DEPT= = DI’ is:

[ PE ) AND ( OEPT= = 'D1" )

where PE is the table predicate for
EMP as defined earlier.

Stating the table predicates
corresponding to the other rela-
tional operators 15 lett as an exer-
c1se for the reader.

FURTHER PRINCIPLES

. Several further principles must be

satisfied by anv svstematic view
updating mechanism. Space does
not permit much elaboration on
these principies here, but most of
them are readilv understandable
on intuitive grounds anvway,

1. All tables must be genuine
relations—that is. duplicate rows
are nat permatted

2. The updatability or other-
Wise -\.lf a El\'l!l'l View IS a semantic
issue. not a syntactic one—that s,
it must not depend on the particular
torm in which the view definition
happens to be stated, Fur example, |

DATABASE PROGRAMMING & DESIGN
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the tollowing two view detinitions

are semanticallv identical

CREATE WIEW ¥ AS
EMP WHERE OEPT= = 'D1° OR SALIRY : 33K
CRENTE VIEW ¥ A5

[ EMP WHERE DEPTa = 07 ] IANION

! EMP WMERE SALARY ) 13K

Obviously, both of these views
should be updatable. The SQL stan-
dard, however, and most of todav's
SQL products, adopt the ad foc po-
sition that the first s updatable
and the second is not

3. It follows from the pre-
vious point that the view updata-
bility rules must work correctly in
the special case when the “view"
15 in fact a base table. This is be-
cause any base table B is semanti-
cailv indistinguishable from a view
¥ that is defined as BUNON S, or 3 N
TERSECT 8. or 8 MINUS C (1f C is another
base table that has no rows in com-
mon with B, or B WHERE true, or any
of several other expressions that
| are identically equivalent to just 8.

Thus, for example, the rules tor
updating a umon view, when ap-
plied to the view ¥ = B UMON B, must
vield exactly the same result as if
the updates had been applied di-
rectly to the base table 8.

4. The rules must preserve
svmmetry where applicable. For ex-
ample, the delete rule for an inter-
section view ¥ o= A INTERSECT 8 must

not arbiiranivy cause a row to be
deleted from A and not from B,
even though such a one-sided de-
lete would certainly have the ef-
tect of deleting the row from the
view, Instead, the row must be de-
leted from both A and 8.

5 The rules must take into
account anv applicable triggered
actions, such as cascade DELETE. Mot
For numerous well-documented
reasons, we would prefer such
Iriggered actions to be specified
decluratively, rather than procedur-
allv. However. the view updating
rules pr ¢, do not impose any such
regquirement.

f For reasons of simplicity
among others, it 15 desirable to re-
gard PDATE as shorthand for a DELETE
then-NSERT sequence (that is, just as
svntactic sugarl, and we will so re-
gard it later in this article. This
shorthand is acceptable procided it
is understood that

| consider the effect of “UPDATE row ¢”

The rules cannot

assume that the

database is well
designed

C No checking of table predi-
cates 15 done “in the middle of"”
any given update; that is, the ex-
pansion of UPDATE s DELETEINSERT
check, not DEETE-checkINSERTcheck.
The reason is, of course, that the DE
LETE portion might remporarily vio-
late the table predicate while the
UPDATE overall does not. Suppose ta-
bie T contains exactly 10 rows, and

on T if T's table predicate says that T
must contamn at least 10 rows.

O Trniggered actions are like-
wise never performed "in the mid-
dle of” anv given update (in fact
they are done at the end, immedi-
ately prior to the table predicate
checking).

O The shorthand requires ‘

some slight refinement (bevond
the scope of this article) in the case

| of Pl'ﬂ|'l."f“l‘.‘ﬂ Views,

We remark that treating UP.
DATEs as DELETEs-then-NSERTs implies |
that we regard UPDATEs as replacing
entire rows, nof as replacing indi-
vidual values within such a row, |

All update operations on |
views are implemented by the
same kind of update operations on
the underiving tables. That is. N
SERTs map to INSERTs and DELETEs to DE
LETEs (we can ignore UPDATES, thanks
to the previous point). For sup-
pose, contrariwise, that there is
some kind of view—sav a union
view—for which (sav) N&ERTs map
to DELETES. Then it must follow that
INSERT= o @ hase pable must also
sometimes map to DELETEs —because
{as alreadv observed under point
3} the base table B is semantically
identical to the umon view ¥V = 8
UNGN B. An analogous argument ap-
plies to every other kind of view
also (restriction, projection. inter-
section, and so on). The idea that
an NSERT on a base table might real-
Iv be a DELETE we take to be self-
evidentlv absurd: hence. it is our
position that (to repeat) NSERTs map
to INSERTs and DELETEs to DELETEs.

& In general, the rules when

applied to a given view ¥ will

specify the operations to be ap-
plied to the tableis) on which ¥ is
defined. And those rules must
work correctly even when those
underlving tables are themselves
derived tables in furn. In other
words, the rules must be capable
of rectirsire application, ‘

9. The rules cannot assume
that the database s well designed
(for example, fullv normalized)
However. thev might on occasion
produce a slightly surprising re-
sult if the database is nol well de-
signed —a fact that can be seen in
ttself as an additional argument in
support of good design. Later in
this article, we will give some ex-
amples of such "slightly surpris-
ing results.”

UPDATING UNIONS
The general principles articulated

in the previous section apply to all |

kinds of updates on all kinds of ta-
bles. In particular, they applv to
updates on joins, restrictions, pro-
jections, and so on. For the re-
mainder of this article, however,
we concentrate on the gquestion of
updates on unions. intersections,
and differences specifically (un-
ions in this section, intersections
and differences in the next) We
will begin with a few preliminary
remarks.

1, We assume we are updal-
ing a table defined by means of an
expression of the form A UNON B or A
INTERSECT B or A MINUS B (as apprapri-
ate). where A and B are arbitrary re-

| lational expressions (that is, they

are not necessarilvy base tables) A
and B must be tvpe-compatible,

2. The table predicates corre-
sponding to A and B are PA and P8
respectively

3. Several of the view update
rules refer to the possibilitv of
side-effects. Now, it is well known

that side-effects are usuallvy unde- |

sirable; the point 15, however. that
side-effects might be unavoidable
it A and B happen to be overlap-
ping subsets of the same underlv-
ing table, as will frequently be the
case with anion. intersection, and
difference views

4. We limit our attention to
single-row updates only, for the
sake of simphicity.

Important caveat; The reader
must understand that considerine
single-row updates only 15 0 tac

30
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[ ssEmplitidatnon, and indeed a
# b 4 ¥ b repark R 3t al
Derations ar® Alwanvs set-at-a-1ams
i Sl Comis 1INg 4 |‘n.';| riws 5
merely a special case. What s
maore, 1 multirow update 15 some-

Fimes sequired (that

5, s0me updates
annot be simulated by
ns). And

d Series of

sinele-row operatio this

remark s frue of both base tables
d views, 1n general ""L."""' Lo ol 0 T
ble IMP 1acludes two additiona

5 subject
0 the constraint that £ and E3
must have the same salary. Then a
single-row UPDATE that changes the
salary of f] will

-'I‘.'i‘|| Viees .r:": and E:'!' -:"ll.j

the twao

LSt one
necessarily fail
Since our objective in th
icle 15 merely to present an ifor
introduction to our ideas
will (as stated) describe the update
rules in terms of single-row opera-
tions. But the reader should not

of the stated

15 4r-

wWe

previously
ant caveat
Here then is the INSERT rule for
O The new row must satisfy
PA or PB or both. If it satisfies PA,
15 inserted into A (note that thas N
SERT might have the side-effect of
inserting the row into B alsoj. [t it
satisfies PE, it is inserted into B, un
inserted into 8 already

15 3 swde-etbect or inserting it into

lose *_-Igi,"f
FMPOTta

i

“ote: The specific procedural
manner in which the foregoing
rule is stated (“insert into !'l.. then
insert into 8") should be under-
stood purely as a pedagogical de-
should not be taken
the DBMS will execute
procedure in practice
principle of svmme-
trvy—number 4 from the “Further
Principles” section—implies as
much, because neither A nor B has
precedence over the other. Analo-
gous remarks apply to all of the
rules discussed in this article
Explanation:

O The new

least one ot

vice; It 0]

v TS

Indeed. the

row must satisty

Ph and PB because

dmple Taiuesl

FIGURE 2. "o UV

.' ! '.' '..'*5.1.‘~r il

Relational
operations
are always
set-at-a-time

il 4 MO QuUalils
inclusion 1n A UNON 3 -.'."..T 15, it
satisfv the table g
OR 1PB], fusr A UNION B. { As
W note also that -.!"'.l.' new
not already appear in ei-
ther & or B, because otherwise we
would be

predi-
ate, viz. (PA
an aside
row musl
toving to

Insert 4 row

that already exists. )
BRI, remsirameanie ok s
= I the regquiremi t the

previous paragraph are satistied
the new row 15 insérted inta
whichever of 4 or 8 it logically be-

langs to {possibly both
Examples:

Let view UV be defined as
WP WHERE
CMP WHESE

DEFT= = "0 ) UNICN
SALARY Lk |
Figure 2 shows a -..'4r11|'||_- tabula
tion of this view, |'|.||'r|--\|\u:1d|:~._g ko
the sample tabulation ot EMP shown
in Flﬂ,ur.x' 1

O Let the row to
5. 5muth 01, 30K This
fies the table predicate for EMP WHERE
DPT= = DI (though
predicate for EMP WHERE SALARY =

ko

nserted

Fi

be satis-
not the table

33
It is therefore inserted EMP
WHERE DEPT= = 'DI'. Because of the
rules regarding NSERT on a restric-
tion (which are fairly obvious and
not spelled out in detail herel,
the ettect 1s to 1nsert the
into the EMP base table

O Now let the row
inserted be <EbJones,D] 0N==. This
row satisfies the table predicate for
EMP WHERE DEPT= D' and the table
predicate for EMP WHERE SALARY = 33K

are

new row

to be

[t 15 theretore logically inserted
into both H:r'--.--~.--r inserfing the
row into 2ither the two restric-

tions l".’.': Tht' ='.dr'-~-'.'|r:r
Ing it inte the other
anyway, so there is no need to

ok

restricta

insert

n

Per-

! EMP® EMNAME DEFTF SALARY

ET
Ex

Lopes OF

FIGURE 3. Si=v

lred EAMPB (sample

"re s B D

ment 01 and "1"“

representing em-

i'|| YVEES 'p'LII'|‘| -_~.1|_|'_"; NG Sl
wure 3, TRPDOSe View UV s des
Proed as EMPS UNICH EMPE. and comnsid-
eragan the bwo samole NSERT= or
1slv discussed 1 Z L
row £3 Smith DL, 30K ] v LN
vill Cause Thas row' o b T Tesd

table EMPA

However

Nt base presumaply as

.'I'I||.Ilrl.'l.‘.| ins 'K

@riing

i EBJones DL A0K == into wiew ¥

will cause this row to be inserted

into betlr base tables' This result i=

logwcally correct, although arguab
intennbuibyve (it is an

ot what we called a “slig

prising result” earlier) [/t i

rhion bhat such SIEFTIr sy Lan LT

darairase s hadlv desi

nly F the

In particular, it 15 our position that

1 design that permits the v

sdime row D appear 1n that 1s
satisty the table predicate tor

—rwo distinct base
nition a bad design
haps controversial!) position
be elaborated in an article o
pear in the Julv issue of

F

Pragrammung F Desion

taples = D%

defi This (per-
will
ap
Diatahgse
0

I"-.'.n'l.I T'.-' '."|'I v

the wav for

hat discussion. readers mught care
on the tact that the
EMPA and EMP3

readv both contain the row £2
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must be such that the updated vor-
slion satisfivs PA or PB or both. [f the
row to be updated appears tn A, it
is deleted from A Jcithout pertorm-
ing anyv tnggered actions (cascade
DELETE, and so on) that such a DELETE
would normally cause, and like-
wihont checking the table
predicate for A Note that this JELETE
might have the side-efrect orf de-
leting the row from B also. If the
row (still} appears in 8. 1t 15 deleted
from B (again without any trig-
guered actions or table predicate
checks). Next, if the updated ver-
sion of the row satisfies PA, 1 15 in-
serted into A (note that this INSERT
might have the side-effect of in-
serting the updated versien into 8
also}. Finally, if the updated ver-
sjon satisfies PB, it 1s inserted into
B. unless it was inserted into B al-
ready as a side-etfect of inserting it
mnto A

This UPDATE rule essentially
consists of the MLETE rule followed
by the INSERT rule, except that (as in-
dicated) no triggered actions or ta-
ble predicate checks are performed
after the DELETE (any triggered ac-
tions associated with the UPDATE are
conceptually performed after all
deletions and insertions have been
done, just prior to the table predi-
cate checks)

It is worth pointing out that
one important consequendce of treal-
ing UPDATEs in this fashion is that a
given UPDATE can effectively cause a
row o move from one table to an-
other. Given the database of Fig-
ure 3, for example. updating the
rivw <ZElLlopez.01.25K = within view
UV to =<ElLoperD2.40K=> will delete
the existing row for Lopez from
IMPA and insert the updated row
tor Lopez into EMPE,

wWiseg o

UPDATING INTERSECTIONS
AND DIFFERENCES
Here now are the rules for updat-

ing A& INTERSECT B. This time we sim- |

olv state the rules without further
discussion (thev follow the same
general pattern as the unon rules)
Again, examples to illustrate the
vanoys cases are lefl as an exercise
tor the reader,

O INSERT: The new row
must satistv both PA and PB. If it
dues not currentle appear in A, it is
nserted inte A (note that this INSERT
might have the side-effect of in-
surting the rowe inte B also) 1t at

Few DBMS
products support
‘updates on union,
intersection, and
difference views

(still) does not appear in 3, it 15 in-
serted into B,

C DELETE: The row to be
deleted is deleted from A (note that
this DELETE might have the side-
effect of deleting the row from B
also). If it (still) appears in B, it is
deleted from B.

O UPDATE: The row to be
updated must be such that the up-
dated version satisfies both PA and
P8. The row 15 deleted from A with-
oul _pi.'rmrmmg ﬂl'l_'!." H"IEKEIE'E' ac=
tions or table predicate checks
(note that this DELETE might have
the side-effect of deleting it from 8
also): if 1t (still) appears in B, it 1s
deleted from 8, again without any
triggered actions or table predicate
checks. Next, if the updated ver-
sion of the row does not currently
appear an A, it 15 inserted into A
inote that this INSERT might have
the side-effect of inserting the row
into 8 also). [F it (still) does not ap-
pear in B, it is inserted into 8.

And here are the rules for
updating A MINUS B:

O INSERT: The new row
must satisfv PA and not M. It is in-
serted into &,

O DELETE: The row to be
deleted is deleted from A.

CUPDATE: The row to be
updated must be such that the up-
dated version satisfies PA and not
| PA. The row is deleted from A with-
out performing any triggered ac-
tions or table predicate checks: the
updated version of the row 15 then
inserted into A

CONCLUDING REMARKS

We have described a svstematic
approach to the view updating
problem in general, and have ap-
plied this approach to the question
af updating union, intersection,
and ditference views in particular
A ¢nitical aspect of our approach is
that a given row can appear in a

nut cause the table predicate for

that table to be viclated, and this

given table only if that row does |

observation 1= just as true for a
view 4% it 15 for a base table. In
ather words, the table predicate
fiora given table represents the o
fernonr o vt aceeptabdity for that
table

Regarding the rules for union,
intersection, and difference views
specitically, we think that 1t is
worth calling cut the following de-
sirable properties of our approach
explicitly:

L. Each kind of view supports
all three update operations (INSIRT
UPDATE, and DELETE), By contrast, oth-
er proposals allow, for example.
DELETE but not NSERT on a unicn
view,""' implving that the user
might be able to delete a row from

a given view and then not be able |

to insert that very same row back
into that verv same view

2. Certain important equiva-
lences are preserved. For example,
the expressicns A INTERSECT B and A Mk
NUS [A MINUS B) are semantically iden-
tical and should thus display :den-
tical update behavior if treated as
view definitions, and so they do
lexercise for the reader!).

3. For union and difference.
INSERT and DELETE are always inverses
of each other: however, for inter-
section thevy might not be (quite).
For instance, if & and 8 are distinct
base tables. inserting row ¢ into ¥
= A INTERSECT 8 might cause r to be
inserted into A only (because it is
alreadv present in B); subsequently
deleting r from ¥ will now cause r
to be deleted from both A and B
{On the other hand, deleting r and
then reinserting it will always pre-
serve the sfatus quoe.) However. it 1s
ange again our position that such
an asvmmetrv can arise only it the
database 1s badly designed (in par-
ticular, if the design permits the
very same row to satisty the table
predicate for twa distinct base ta-
blesi. We will discuss this gquestion
in our article next month

Of these properties, note thas
numbers 1 (support for all three
update operations) and 3 (INSERT
and DEETE are inverses of each oth-
er! might be regarded as two more
prnciples that a systematic view
updating mechanism really ought
to satisfv if possible. Number 2
(certain equivalences preserved) is
in fact a special case of the second
of the principles already stated in

NINE joag

ol N L

52



the sectivn "Further Principles”

varlier

Finallv, we nate that (of

course! tew DBMS products todav
kind of updates at all
on unon, intersection, and ditfer-
15 our hope that this
article can serve as a guideline to
be toilowed [a) by the vendors in
adding the necessarv support to
their products, (b) by the SOQL
standards committess in their ef-
forts to develop the next iteration
af the 2L standard known infor-
mallv as "SOLET In the meantime.
DBAs and applicabion programmers
who must develop workaround so-
futions (using, perhaps, stored or
triggered procedures) to the prob-
lems caused by the current lack of
support would be well advised to
adhere to the orinciples described
in this article,
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Direct Access to Mainframe Data
from a User’s Deskto
Using TCP/IP or LUG.

No GATEWAYS
No CICS

Direct Access to DB2 Data irect Access to MVS RFCs

Cirect Access to the IMS Message Queue and Databases

Lotus 123
VB
4+

Your deskiop's apphcations (Lotus 123% PowerBulger®, Visual Basic
and mare) will run seamiessly ang transparently with cata retneved
from your enterprisa’s DB2. IMS and VSAM databases,

With Shadow Direct from NEON Systems, applications connect
directly 1o the host withaut any intermediate gateways. And. without
going through CICS or any other netwark transaction manager

I's client'server without the ters!

Shadow Direct also provides:
= Comprenensive aptimization of all companents for JCBC
+ Miagnastic. monitoring, and control facilities needed far fransacticn
processing,

For more information about Shadow Direct fram NECH Systems,
call 713-975-1563.
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