


\"OL·,,, ... 

Putting Rigor '2 4 
Back in RAD 

Security in 3 2 
an Ad Hoc World 

Updating Joins 
and Other Views 43 

A Framework for 
Managing Objects 50 

EDITOR'S BUFFER 

ACCESS PATH 

DATABASE DESIC:-.: 

ACCORDING TO DATE 

CllENTiSERVER FORUM 

ENTERPRISE VI EW 

DESKTOP DATABASE 

SQL t:POATE 

PRODUCT WATCH 

DEPARTMENTS 

7 
9 

13 
17 
21 
56 
60 
65 
68 

-r 

KRIS "E>: SEER 

O.Ar,&8ASE • ROGAAMMtNG" OIS.GN .!$SN oets-"5•&1 s :..OoS~ ~ r:...oe,. >ooc·~ ..roc;f\ • .,,...........,.......,. VIC :OO'll~ ... :..1.·•11.J.3! :Cl(' .. '.ll,i•.•11 . ... •, • c..,..'j 
~·Cl-II!'!* ·~-..,.. :1r u.o., ;.~..,. re; toe>"'_...,_. ~1 s., i,~ ::A ••107 • 151 .,ics.2m siea-"" .,,·e-.:1 •0•1'11•"CI . ,..c •::·;·1 ·: .. wt!'i •• .... ., '~=~• :.- ~M..., :> 
'Cit\~- iill eo<l't 2ft.Qlf!9 ~:s>ot US •Xll> ••7·t3~1 SU8SCA1PTl()N A.41'1 .,,. .... ~ $ t S.a; 'u1 ':1 .oa.ill!I :..< C4W'11!a.ar v ... :' •:-i •· ~ -., -e. • 
..-:r <tOO~O(ll'lj! COS.'IQll Al 510 :et , .a1 ::.ar.tc;<V! QS• ~'I'll •!:~•Jl4$ ..t.11 O•"'et .~ ~·SC!t 'ne;.. i -..- -,. ~~ 'if" V' ~.:. .... 1;!!'.0". ~~ -, .. , t: •· , ., ' 
ilra<• ,.. •• QI"~ Ctt ·- .,.. .. ...,.. POITMASf'fJl ~~:·~ 'I) c ... rae•SE ..-.oG;:IAt.11.1--wQ ~ : ES6N ?;) '5¢11 ,J•8, 9.'.V::e- '.J 5037:! :•& =- ' ·- ·· ~! ··- .~ 
...- ·>"~ to:• ZW-Ot4t 1.., WO-.tao °' x.::s.,. r-. us 30J1 u.~ UJO! "'._.~ t11:;.. ~· ..... i. "" i:r.til'l9• .Jf •oi:11u ·o a11e • lf.::1 SE.:~"·I"' .,..\;iS .-:<Er_} ·¥. ~ : r 1 
co CA ')4·07 ~~fl 41)\ll'>Cl'lll! '!if""Q .;-r'~s OA1'A8AS~ pqQOAAMMJNG ,\ OISIClN •\ _. ·~,._,!•!"! .,_"°""'*'° .;-.eo :rit 1'""t :.:!If..-• .. ~-.. v ~ •• .,..... " -~ • -"..., • -· 
0 .t.TA8AS£ ~PAMul•.Q ~ :fSoGN 1.;0C/ftf'/'!ee • t~ er-.'-""",,_.._... toe -'-' '9'"'1 .,_-_.., ~ ~ -ut.,.ai ~~ f' r~-1•~s,: ~~~··".1•~1 _. \ w£o1 .,,; ' . 
·~ • '"IO.tl: 09'"'"1.SO"' 115o-- --C-OM"' ~ "":1Cl~lln •os.r,m ~,,_ .1l'!O •n•c•e <'111'<1 5S .. e l>"'mo..:.:.::•115 ..,, a~a·•Cle frllf'"\ t.o'hlll''t '• '' ;···,,..,$ •r•>1o· ' 1• \ • ~ ' • . .,.., ~: "rn 4ltlOr ..-1 "31~ 3'3• i$l.4~)1) 

DATABASE l'ROCltUf.\11\'C & DE51C.V 
3 



Oesi(/ncrs tif d11f11li11st' s11ste1 11s ::.en.'111~ 
L) ~ ~ 

11~er-drire11 11ccd-:. 11111::.t i'11kc 

zs 11 sy..;te11Itltic 11pproad1 spcciaf L-are ;citlt <'tt'il' 

co111111011 proble111 

V !El\ LPDATl:-..C HAS 
bcl!n the ... ub1"'L't lH 

(l'ui-;1J c rabl t< iluJv rur r:tJr \· \.tl'J r s 

In our fu r:.~ ..irtu:.«.•. \\·~ J~~rib~J 
.in .tppr,Jcl~h to thl· pr,1bl~m ·h.u 
.;v,~m .. mor~ .;~lt1stJ.t:t t-1r: ( th.lt t~. 

mvr(' .;;vsn!m<lttC .lnd more rl1bu .. t) 

th,1n pr\,!v1uus p r1,.,p1,)-;._1ls . In pJr· 
:1culJ.r. ' ' 'l." ~ho\v~J Ch.)\,; l)Ur ._1p· 
pn>Jch ,,·orked (or union. 1n:C?')l"(· 

tu>n •• 1nd d1tfcrence \'It!''..; Our 
1.•mph .. 1s1s nn th0-;c dperat\_1r.; \•;,1::; 

J .. •t1be r.::ite - 11 ,,... . .._,~ vu r let!l1 n~ th(ll 
union ,lnd th~ l'>thers. thou~ h 1m­
t-''rtant hJ~ ri~~n IJrgeh· ~csl"•\t· 
~J 1'1 mo-:tt prt:\"IOU':t \,,,,rlc H\J\\.e!\'· 
<r. '' '..:' ~learl\" n\•,•J. :o ~h\..li. .. • hlJ'". 
\.l u r .lpprlk1Ch 11pplies to 1o i n~ llnd 
Jlh~ r \)pi:> rdto rs ~ls \\'~ II. 

\\1r.;: Thi:> J1:>eus ... ions o r' th 1., 
Jrucle. likt> those 1n :he fun" Jrude. 
.ir\! quite informJ;l \\'e 1ruenJ :o 
produced form~! description or our 
,cht.!'mc as soon as timi:> pe r n'lllS. 

rRELI MINARIES 
T<> b.!gm :he discussion we <hould 
"i-Ummdrize :he mu1or ?01nts ot the 
Jun~ dr ticle tor ca)1~r reference. 

The June Mllcle ' s ma1o r con­
tributio n \\!a:. the 1dentiiicauon o f 
> sen<s of ?rinciples that :nust be 
iat1st1ed bv onv svstemaoc \'It~,,._ 

updating ~ech.1n1sm. Of those prin· 
<iples. the fi rst Jnd '"'erri d 1ng on~ 
fullows: 

t .• .\ g1v~n ro'"' can dppear 1n 
.i ga\·en table only if :hat ;o,.., Joes 
nut cJ use :he t.lble predicate tor 
thJt table to be violated. ~(oreu,·er. 

th11rt o bserv.J t1on is 1ust as t rue ior ~t 
\'1C\"' JS it is tor a bose table. 

Th~ ~;lb/~ !'r&'.lrl"ilti for .! given 
1.ible is. lo~ly >!"'•king, .. what 
th~ tdblt!' means··. n 1s th~ :1pd.zt,· 

11pdt1tlll:!. HtTt' 

Updating 
Joins and 
Other Views 
,;ll1·i·r.rl";':• . ,1:r,· r: ,111 h ) r th.lt tJl°-11? 

In '''h~r .,, ... ,r'"is. the 'Jt:'-1""· ;:-redh.:Jte 
tvr l >!•'·~ ... :~1ble '°''n .. tltut\.'" !ht: 
..::it~rttH' r'\1 r d~~td• .,~ \\'ht!~h('r 1'r 
n' 1t .. \ l rn~ ~"! nJ ~~\ '"'1..•J 1.1 pd.11 t:' j.. in 
t.1c1 '.1l 1J . .._,r .H k•,, .. : j:"\.lu~ibl e l\'r 
th..1t t.1bh .. • l!l :h~ .... , .. ~ ,1 1 .t ba~ t.1. 
tor..~ rl'-t.• tJl:ih .. • ftt..-dh.~th: :., :h~ l\J\:P· 
\:ll ANO l't ..ii( .:olumn '"'-'n~tr:un~"' 
.tnd t.1bh.- ..:~,n~tr.u nt .. :h.1t aprl ~· :1J 

th'-· ti.l'I! : .. ,b li:: 1n 4ut..•::tt1l'O. In the 
l..". .. 1::t~ l.ll .J J~riv('d tJblc th~ t.lhlc 
?rt!J1i.:Jt\.' I') Jc"ri\'\!J 1r. .1 5-l='..lhj;nt· 
for, .. -..1rJ \\'.JY irum ~ht: :JOlc pr~1· 
.:atc(., 1 tur ~h\! tablt:•~• rr\.•m t,·hict-

1 the t.ibl~ 1n qu..,\:-.tu)n t~ J\.'ovcJ, 
for ~'<ample. th~ tJb lc pr~d1CJtl! PC 
ior c - ~ NT8SfCT 8 I> 1P~i At() 1P3: 
where I'll .ond P8 Me lhl' t.ible ;>re.:1· 
caces t'or ,\ and 8, rttS~tlv~f\· 

fhl.! ren1a1:i 1r{g pr1n.cip l<s 
follow: 

.2. -~~I ~abl~s muljt b~ gt?-nu11ie 
relat1un:. thdl i~ Jupilcate rO\\ .. 
are not J.t..>\..-~l. 

J Tt-.• u;>ddtJb1litv ur .i'.h<r· 
' 'cisc! 0 1 .i g1vt! n VI~\'-' 15 ..l i~mc1n:1-.: 
issue. not .1 sy:'l t il Cttc .Jnl<? ~th.Jt 1,, it 
must nut J.epenJ on th~ r~r:1culJt 
form 1n ,,·h1ch th~ vie~· dedn1uun 
happ•n> :o be stat.,d) 

-1. The view upJ.1tabil 1tv rul"> 
m u :>I \Vt>rk cor rt>Ct ly 111 the spl!c1.1I 
C3::te ~,.,·h~n :he ''\'i~,, ... 1s in r·.lC'! .1 

b.i~ 'Jbi.: 
5 rr. ... rul-..s mu>\ p:-e,cr\·c 

~~·mm\.'tT\' \\'ht!re .1ppl1cJ.ble 

t'AT.\B ~::it ,,.~OCi\.1,\!,\Jl\C .:.~ ['£~i\ ;,\ 

H 

6 rt-:c fUl~S ~. u .. • .l~•.' I l: 
ac::oun : Joy df'plu.:.Jbl .. : r1.:..:. ·fl"ll 
JC:1on.,., ~uch J.~ ..:.J5.(.1 .. t,• :r..£·t 

/, F\'r most p urp\ ... t" .. UPC· :.·~ 

"'°'"'n bt:> r~..;~1 rJ.ed JS '>hPr· n.11h.i tl' .. l 

Oll.!i!·!hcn·l&RT ~ucnc~ '\'tt' I·. \\· 
e\·t> r. th.lt no chi?<l..1rii( •'l :.1l· .. 
pr~d1c.lt~ 1, Jone '1n .i.-\., 1~.J ... :ll• 
0r" ,1n~· ~1\'e;!:l update th.tt .. !l"-l· 
"P•tl>"'" o l UPOATE t> JtcCTE··'>S£?L 
check . nut OElff!.d1"ck·l'-&RT ·(lkck. 
Triggered icuons are 11!...:" 1~t' .. h.'\ \'=' 

~rformt.>J '1n tht:' m1~illt• 0 1· .. 1n,· 
~1ven upJJU!' F1nall;.t'. wmc ... ln;;r· 
rer'inem~nc lS requ1rt!'J :o the 
~h0rt hJn 1..11n the .:Jse ,u ? t •J'.t!C!h' n 

\'it:'\VS fse~ th~ Sl?(tlOn '' L ;."'d .. 1t 11·~ 
Pro1~ct1.Jns·· l.ltcr t'or f 1.Jr:h~r 
Jisc:;c.511Jn • 

.:l All update <>p~rJ:i<•n5 ., 
v1eV\.·~ dr~ 1mplt? m entt!J t'-y ti.ii.: 

sa1ne ktnJ o i upda te op~rat 1ons ,)n 
:he undtrl\'1ng :~bles. ThJt is. 'N 
SfRTs map .,, l&ft:Ts anJ 0£!..fTE'.) :\.' ~E 

"flfs t h 't? ~.l!l ignore l.FO,:;""() thar.k, 
ti..> the prt!'v1ous ?O•nt) 

'1. The rul•S must be .a;:oabk 
o l recu rs1,·e applic.JnOn . 

I 0 Th~ rules c>nnot assu me 
that the dJt>base 1s well ce"g-it<> 
lthough. :hev might "'n \JC.:Js1on 
produ..:~ .. 1 sltght ly .,urpri:t1ng r~~. 

.,u lt 11 th.e d..ltabase is 1:;t \.,·ell d~· 
s igni.>d-ii !J<:t t hat c.Jn 'DI.' ..:.een 11l 

t:s.!J t as Jn Jddition.il arl(ume~: 11\ 

-;u?port .J! got>d d~S•S:ll. 
l l (t J "'~"" '"' ur~.JtJf:- t." 
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th~re ~hould be no pruua tacrt• rea· 
~n for permnt1ng som~ updates 
but not ochNS (for example. OEllTCs 
but not lllS(R'>). 

12. trorr ,1nd oo.rn should be in· 
"''rses of each other. where possible. 

\-\'e no\v discuss the applica .. 
tlOn o f these pnnC1plcs to updat· 
1ng v11t\-.rs whose definition in .. 
volves relational operations other 
than union. 1ntersect1on, and d1f· 
fprencc. The ma1or operators we 
cons1d~r are restr1cuon, pro1ection, 
e"ens1on, and join. We limit ou r 
•llent1on to •mglc·row updat~ for 
!t1mpl i c1 ty; ho""·evcr. we must fi rst 
repeat the following remarks from 
ou r June article. 

"/1,1po"t<u11 ,·at1eat· The reader 
must under.land that conside ring 
~1ngl e·rO._,,. upda tes o n ly is ln fact 

I an ,1;:·t't')1mphhca11on. dnd indeed a 
d1s1ort1on vt the truth. Relational 
uperdt1ons Jrc al~·ays set-at·a·time; 
a >et con tain ing a sing le ro "'' is 
merely a special case . \.\' hdt 1) 

m,>re, ,l mult1row update 1s :,.o me· 
I time> rtqum·.I (that is, some up· 

d,ltes cannot be s1 mulated bv a sc· 
1 ries of ,ongle ·row operation;). And 
' this remark 1s true of bo1h ba;;e ta· 
bl~s and vit?'A'S. in general. Sup· 
pose ':he emplovees table ( MP is 

1 ~ub1t>c! to the co nstrai nt that em· 
ploy•~>j E8 and £9 must have !he 

1 
s.1me Sd la ry Then a s1ng le-rO\•/ UP· 
OAT[ that change. the :;.ilan· or tW.I 
..,ne of the t\,·o wil1 necessari ly 
fall. 

"Sine~ uur ob1ect1ve 1n this 
drt1cJ~ 1-; tnt>rely to present an in· 
• ,,.,n.z! 1ntrod uct1on to our 1d~as, 

we wol l (as StJ ted) describe the up· 
JJte :ul~s ir terms of s1ngle-ro\\ 
uperat .. •ns But the reader should 
"'" '""' sight ot the [torego1ngJ 
1mport.lnt caveat " 

I Ont Nnal prtl1m1nary rtntark 

I 
We should make it clear a t the out· 
set that for the operato rs u nder 

I 
considoration, our rules (or some 
of them, at any ra te) w ill probably 
not look all that different from 

I tho<e found in o ther proposals - at 
least at first glance. :-.:evertheless, 

I .. , ,c cta11n that our rules arc mo re 
sy•tematic than-lor eumple-

1 those ot the SQL st•ndard, •nd in 
anv case part of the point IS that 

I 
our ~ul es must be seen as a pack· 
age. that is. the rules for join (and 

I 
so forth) d1>eussed in this article 
cannot be sepa rat~d irom the rules 
for union and so forth discussed in 

j our Jun e a rticle. 

I SUPPLIERS-AND-PARTS 
All the exampl~ 1n this amcle are 

I based o n the familiar suppliers-and· 
parts databas<i.' Here is a s1mpli· 

I fled de11nition for that database: 

I 
CREATE OOl!A!M S• ..• 
CREATE OOMA IN HIME . . 
CRE!TE OOM.\!M SlilUS . 

I CRElTE OOMl lN Cl1Y . . . 
CRUIE OOAUIN P• .. . 

I 
CREITE OOMAIH COLOR . 
CRWE OOMA IN 'EIGHT 

I CREliE OOMAIN OTl 

CREAi< SASE iA8l.£ S 
I ( S• OOMllM ( S• ) 

Slil.IE !XII.I IN i HllE } . 
I STATUS DOMAIN ( STA11JS ) . 

Cl!Y OON/. IN ( CllY ) ) 
I PRIMIRY lEY ( S• ) ' 

CREATE BASE !ISLE ? 
( P• OOMH~ ( P• ). 

i'1illE OOMllH ( mtE ) . 
COLOR O~AIN ( COLOR ). 
lEIG.tT ot14AIN ( WEIGi;! ) 
CITY OOMllN ( CITY ) ) 

AUGUST 19?; 
.;.; 

PRtMARY ~El ( P• I 

C~EITE BASE l13LE SP 
( S• OOMllN ( S• ). 

>• otl4AI N ( ?• J 
QIY OCMl JN ( OIY ) J 

?~!Ml.RY <El ( S• •• ) 
FORE tGN rev ( S• ) RE.=m~ces s 
' OilEIQC <EY ( P• ) i<£FERE'll:OS P 

Figure I show<; a set ot "'1mple Ja1a 
val u~s for th 1:, s1mphficd datab,1~t> 
detin1tion 

.\.ot(•: Throughou t th1i;; a r ticle 
""''" use uoo~rca~ lc!ter-; i\. 8. 
~rom ne..1r' ihe beginning or th1.1 al· 
phabet to refer genericaJI~· to ta· 
bles, and upperca>e le~:ers X. I. 
from near the end of the a lphabet 
lo refer generically :o column• oi 

such tables. The table predic,He« 
for A. B, .• are PA. PS, , re•:><'C · 
tively. We use lowercase letters a. b. 
. .. to refer generically to ro\ ... ·s ...:at 
tables A. B. . . , respcc~1ve1y. 

UP DATING RESTRICTIONS 
First of all. note chat the tJble 
?redicate for rhe table resul nng 
from che resmction operation (also 
known as a sele<:tion operation 1· 

.t. lllHERf condu,on 

(where condition is. speC1fi<.>ll\' a 
restr1ct1on condition)' is 

( ?a J Ill> ( conomon J 

For example. the table predocar. 
for the rcstnct1on S WhtRE CITY t>- , 
aon i::t: 

( •s J AllO c en • 'lOlltJOll. l 

where PS is the table predicate tor 
the suppl>crs rable, S. It iolh>W> 
!hat (for examp le) an\.· ro""'. r pre · 
sented for 1nser~1on into a \'t~t .. 
defined bv means of this re~tr1c­
non must' be such tha: the condi­
tions PS\rl and r.CITY - 'London' both 
e\·aluate to :rut', or the INSffii \,·i ll 
ia1l. 

Here then Me the upda te 
:ules tor~ WHER£ cond:! :c.~n. 

0 INSERT: The ne w "'". 
must sa11sry Nth ~ .ind ..:,,.:it:r:.'•i. 
It 1:; inserted into A. 

0 D EL ETE: The row ·o be 
d~l cted 1s deleted fro m A 

0 UPDATE: The r<>" t..> be 
updated mus1 be such that th~ u p· 
datl'd venilOn :hltlsfi~s both P.\ and 



... .:,:,\ •i The r,1\\ '' d,• lctt:>J trl'm 
;\ ~\ 1thl)\Jt pl.'r l1,r n1111 ~ ,1n\· trig · 
~~=-~J J...:t'•'"'' t.''' ~.iblt? pr'-•d1\'.'a t.: 
(h'-~"-"'' Thl~ up.;.ltt'd v~r'hJ;'I ''r th~ 
ru,,· 1~ :h~ ri 1 n::it!rted 1ntu A 
Ex•mp les: 

L~t ... ·,c~· LS bt!o Jefin.eJ 1lS. S 
.~H('l( CITY = Lcndcn. Figure 2 ,how, J 

-.ilmti l ~ t.1b\1l.1 t1on ""' ' 1 h 1 ~ Vt\!\V, 
~ .... rr~~='l'H'IC 1 n~ ~t1 th~ '>olmple t.lbu· 
1~1t1l~n .oi S ~hfn,·n 10 F:~ur1t I 

O . .;. n .ltt'-'m':)t ti) ins~!"~ th~ 

r0 v.• < S6,G1een.20.London > in to LS \Viii 
;ucc4.1't?d. Tht! ne'~ ro"'' h'lll bt! in· 
-=~r~~d 1ni:o :able S,. ,lnd \\.•ill th\!rc· 
fore be ~ iit!Ct1vely ins\!rtt!-d into the 
\':~h' .1s ~-.reU. 

O ~n ..lttem?t to insert ch~ 
ruw <St.Green 20.L:>"IOOO> into LS •viii 
tail. because 1t vio lates the table 

1 prcJica1e for table S-speciiically. 
1 ~ v1olJtC~ the uniqueness con· 

1 
suaint o n the primary ke•· SSt: for 
:able S 

O .>.:-1 atte m pt to insert the 
""~ < SO.l'aen.20.Jlthens> into LS will 

1 ratl, b~i;au~~ 1t violates the restr1c­
tn>n cu nd i ti o n CITY - 'London'. 

:J . .>,n attemor :o delete the LS 
nl•v <SLSmtn.20~> will succ~ 
Th~ rOh' .,,.,11 b~ delC'tcd trotn tabl~ 
S. Jnd will th~ refore be etfectivclv 
J.,~J~tcd :rom th..? v1e\v as well. 

:J An anempt ro update the .S 
ww < Sl5m1111,20london> to <S6,Green. 
20l:l<'>loll> will succeed . An atte mpt 
"' update that s.>me row <Sl,Smt\, 
10.t.cnocn> to ~1ther <S2~m.20Wll:n> 
'" <Sl.Srrrth 20.Athens> will foil - in 
th .. ~ first case because 1t violates the 
pnmary 1'.ey uniqueness constraint 
•>n tobte S. in the seco nd case be­
.:Ju)it 1t v iolates the restriction con .. 
J 1 ""n CITY - \JJnd:Jn' 

l:PDATINC PROJECT IONS 
... ~J111. "·c b•gin b\' considering 
:~~ rt"lev,1nt t.i.ble predicate Let 
the 1..0lum ns nr' tablt! A be p(\rt1· 

"11.\nt"J. intv tVY·o d1s1vlnt groups. 
'"' i anJ Y R,•gard •ach oi X and Y 
J ... \ -.1nglt" .. l"'lt'1l51/1' t.:olumn It 1s 
... lt>Jr. ~hen, th~u a g1ven row <x> 
\\di .1p?~.1r 1n the projitction A(X) if 
J"J (lnh· 1t' -tome V.l(ue y ~"<iSts 
:r\\m tl":t." domcl1n or' 'f.values such 
:~.\l t ht:i r()\V < x.y> clppears in A. 
c,.n-.1di.'"r 1h~ p n.)1ecuun of t;ibl~ S 
,, ... ·:- 5= ~- and CTY. Everv ro'"' 
· \: sn.arrt.cty> ilP?~Jring tr\ that 
~· 11 'l'-'..:: 10n 1:. such that (1 s tatus val· 
•1\' s:aLs ~' •~t(, such thJt the ro'" 

·- •--""t.Sl•tus.cty> •ppears 1n ta-
1• ' s 

LS S8 6 NAllE STA1US CITY 

Sl ' Sm1'h 
I $ 4 Cl •rle 

2 0 ' L°"don , 
20 LOt"ICIO~ 

Ht: n.' 1 ht! n .1 r(' th i:i upd~1 tt> 

rul.·' tl>r A(X]: 
:J INSERT: l~t :hero" t,> t;~ 

1n'l..'"'tt>a b~ <.c>. L ... t th~ dctJult 
valu\.' \.l f 'i bl! y." ( ft 1s i1n t!rro r 11 no 
;;.uch C.l?fault \'alut! ~' l't<:;. that 1~. tf 
., hJs ··Jei,lulb nor ctllo,-.1ed ·, 7he 
ro\ ... <"J..j > (,,· r.1ch mu~t sau>ty ?I\) 

is 1 n~~rtt."!d into A. 

'"''" Since canJiJat~ 1..-·s 

)ATE ru.c r~1r,:.1t'-· .. thL• ;-rt:\ 111u .. '· 
\'.l l uc 1n c .h, h 111 -,.1.~rt\_'\l rot .. -11 .l11t· .. 
,. t rt:?lac~ 1t b .. : th~ ,\:'lrl 1\.,t,ll J'-'" 
'Jult ,·alue l" d .. t.ln .. i-.JI• r'-· •,"".£",­
\\'1'uld. 
E,amp lcs: 

5:. :rt I 
Flgi..o 1'\! > ~h~1\\ .. ,1 .. ~1m :.•h· '..tb· 

ul \11 h.>n -.)i' this V it.~\\' ..,;._;'lrr~·'l"P"'!d · 
!Ol( to :h'-· ... dmplL" IJbu!JC!l); ,,. s 
,t-',,,,.r. in Ft45u:t' l 

C .-\n .1tre 1np1 hJ i.n .. l-'rt ~tll' 
rO\ \' <SO.Lonecri> 1r1 to SC '' 111 'l:.c· 
Ct-ed. and ,,·:II hdv~ cne ~11._." • ·t 
1n~~rttng o,,~ ro,.,,· '-.S6,n.t.L:ncb" • int ... • 
t;ib l'-' S. vvh'-•rc n J n d t (\rt' I ht• ..lt:i· 
fault "alu~s io r co lu mn> S SN'M[ 

\\ill usualh (but not invar1ilblvr 
h,1vt' "def ju I ts not a l lo\vcd. ·• a 1 

;>rn1octio n t IMt does n<>t 1 nclud~ all 
canJidare kc,·s oi the underh·:ng 
t.:tble ,,·111 usual!~· not ?trmH 
INSERh. 

•nc S.STATIJS. resp~uveh·. 
0 An attempt tO tn.,\•rt ~n t' 

row < SI .London> into SC will t.11 1. 
bKause 1t vu. .... Ja:es .r«! tabl~ p .. ·~·d1· 
(dte for ~able S-s~c1:1calh u ''·'­
latl!S :he u n 1quenC'~., con::>tr .. 11r.t .>r. 
rho p rimarv kev SS: i<>r toblo S 0 DELETE: Al l rows () f A 

"' 1th the ::>Jme X-value as the ro'~ 
to be deleted from A(X] are dd~ted 
iro m A. 

1 
.\·,~:!" In p ractice. it .. viii usu· 

•llv ~ de•irabl• that X mdude at 
least <>nc c•nd idar< kcv o i A. so 
:hat the row to b,• Jeleted from 

1 A(X] is derived f:om e\actl\· .>ne 
CO\v a oi A e\1~ts. He..''\ t!\'er,. there is 
no log1ca l ' eason to make th 1-; a 
hard reg uirement. (Analogou> re· 
mJrl.s apph• in the case or LP!lAII 
also.) 

0 UPDATE: Let the ro"· to 
be updated be <•> • nd le: : he 
updaied version be <• > l<t • be 
a ro .. v ot A with th\! .;;.ime X-v<J lu!! x. 
•nd let the va lue of Y 1n row a bey . 
All such TO\\'S a are deleted from A 

without performing an~· mgg<reJ 
actions o r table prcd i.:ate checks. 
Th•n. for •uch such va lue y. row 
<i.y> (which must >dtisf,· PAl is 
inserted into A. 

.\.<lft'.' The "sl i;.;;ht refinen1i:nt'" 
1 mentioned 1n Pnnc1plc No - 1n 

the ''Preliminaries" xct1on .... hO\\'S 
ttse lf here Speciiicall~. ob•crve 
th ,11 the final .. INSERT" step in the UP· 

SC 

Lonaon 
Alh•lla 

D.·\ i,\ ~ -\$£ 1''.'~t)G~.-\.\ I \If.\'(; & C'IE.~fC.\.' 

H 

C . .\n at :empt :o .ielc!.: ·t- .... 
f O \\' <Sl.Loncxtl> fr'\)m SC h di .. u.:-

1 cced . Th e rO\\' ior St \\' Ill Uc ~ii.!­

l••cd from t.lble S. 
C .\n Jttempt :" u?<l.lh.: :th;' 

SC row < Sl.i.!'JIOOn> :o <SIAth!is'> 
\VIII '3UCCt!~d. tht' e lt't!ct •.11111 l .... ~ tu 
:-e:>lace the row <Sl.S<n:tn20l=> 
in' t;ible S b,- th<! ro" <SJ.Sir .. 13 

: Atrens> - Hl•r by th~ r01-'/ ... s:.n.:. 
, Athens>. pl ease ubservc 

:::J An Jrtempt to updat• thJt 
>ame SC row <SI.Lancon> ro <SZ. 

. London> will tail (wh'" •xactl "'1. 
I £.\'c.•rc.·:.:c.• •11r !h t' ,:l:'nd~r Con.,td · 
~r the case 1n '"h1ch :he pro1e<t1on 
do\!S not include a ~Jnd 1dat~ ,..t.~\· 

ui the under lying tnble-for •~ ­
•mple. ; h e ?rc>•ection of table S 
"''•r SiAlUS •nd OTY. 

' UPDATI NG EXTENSIONS 
Tho reader migh t p<rhaps b• unia­
-n1har w ith :he relational !X~ll up­
cr1lto r. H~rc is .:i bnci t!'plani111,J n. 
8ets1ca lly tXi'ENO takes a specihcd !a · 
ble and-.:onceptuJll\'. ar lea>t ­
retu r ns ,, n~\'' (der1v~d> ~9bl~ :hot 
is .,imil ar to the o ng1nt1l tabl ~ but 1 
in cludes Jn Jdd1t1ona l coluJnn . 
\'Jlucs ot "hich are obta1ntJ by 
~\\tluat1ng ~omti -spec1tied compu-

1 t,tt1onal t:-\p res:;ion. For t?;\.lmp lt-. 
\\'C Jn1ght "nte: 

me~o p 100 ( "EIGHT • 454 ) AS GM1'T 

. .\s:,um1ng :,dmrle valul~' :e r 
t.lbl~O.is;-:·\·~n 1n F1g;ure I.:!'-:~ n.·· 



Pe PNAMe COL01' WEIGHT CITY GMWT 

ciple "·e ~tatttd at :he oeg1rn1:ig ... 11 
th e " Prel iminilnes'' ~l'Ction Bn,Jdd· 
I" •pea~ing the tl\'eroll ob;ec:" e 
of s u pport to r the ..- . ~~·. :n~chd· 

n1~m has :lt'"''avs been !O n1 .1ke 
v ie1,.\1S look as much hkt> bds(' ca­

bl('S ds :>0ss1b1e. dnd chi~ obret:o\·e 
is 1ndec<.l a laud,1ble one ',\.ith rl'­
gard 'O qew update S?ec:i1cally. 

Pl I ""' I Rod 
P 2 O olt Or• •l"I 
Pl Screw S h,1• 
P• 

1 

Sc.ow 

1 

R o d 

•• C a m B ii.Ht 
PO Cog R od 

FIGURE 4. -i7f t.\J"tplt' ,u EXTE.\.0 

suit o r ~his expression 15 sh o''' n in 

1 
Figure 4. (The assum!'tion 1S that 

I '~'£Gil val ues are given in poun ds; 
the e•press1on 'NEIGiT • 454 will con­
ver: thos~ weights :o grams.; :'\ote 
that there is an exact one-to-one 
conesoond~nce bet•~een TO\·vs 0 1 
the t!Xlension and ro .... ·s of the un· 
Jerl~·ing tabk 

In general, the table ?re<h· 
cate P£ ior che table E that results 
from che extension operation· 

E11ENO l 100 exo •S X 

Pl ( a ) •ND e.X •exp ( a ) 

Herr e is a ro" ' of table E and 
a as the proJeCtion of that row e 
over all columns oi A In >tilt~ 
F.ngh>h: 

''Evt'ry ro"' e an the extension 
1> SU(h that ( a) the row• that 1s de· 
r" ·ed from e b,· proiecting awa'' 
the val ue e.X sati•lies PA. and (b) 
that VJ.lu~ !.X 1~ ttqual to the result 
ui applying :he expression '""P tu 
that row a" 

For ~xample, the table pred1· 
cate ior t~e e"ens1on of table P 
~ho.,·n in Figure 4 1s: 

121 t..ondo n I 
1 7 Parh1 
'7 1110,,,. 

u 1 London I 
12 P • ris 
,9 t..Ondon 

5 448 1 
77 18 
7718 
835 8 I 
5 448 
8825 

The rO \'' a t hdt 1:,, derived from e bv 
pro1ecting awav the value e.X is d~­
l ~ted rrom A ... ,,,thout performing 
an~· :nggered actions or table preci1-
cate check;. Tho row a' that is de­
rived from e· by pro1ec11ng away 
the value e'.X is inserted in to A. 
Examples (refer to Figure 4): 

0 An a ttempt to inser t the 
row <P7,C,'C,lll!li l~> will SUC• 

ceed, • nd wi ll have the effect of 
inserting the row <P7~12Pans> 
in to t.1ble P 

:J An attempt ro insert the 
row < Pl.Cog,Red.12.Pans.5449> will iail 
(Wh\-'). 

· 0 An actc mpc to inse rt the 
row < Pl.CoeJted.12.Pam.5448> will rail 
(whv?). 

· :J An attempt to delete the 
row fo r Pl w ill succeed , and wtll 
have the ettect oi deleung the row 
for Pl from table P. 

:J An attempc ro upda10 ch e 
row for Pl to <Pl.Nul.Red.10.Pans.4541l > 
will >ucce~d. the effect will be to 
replace the row < Pl.ltrlRed.!2.l.o'm1> 
1n table P b\· w11h rhe row 
< P l.llJt.Red. 10,Pans>. 

:J An attempt to update that 
s.1me row to a row for P2 (with all 
other value; unchanged) or a row 
i11 which the CM'NT value is nor 
equal to 154 • W(DIT will fail (in 
each case, why'). 

I ho•vever· 
:J It is usualh· assumeo (1rn­

Jlbcitlv J that it as alwa~·s po;s1bl~ 
to upd.lte an 1nd1v1dual r0 \\0 of a 
base table cndeoendentlv ot all rhe 

1 othe:- ro'''s 1~ t·hat base ·table. 
D By concrast. 1t tS m.lntfe ... tl\· 

I not alway; ?OSS1ble to update Jn 
individual rO\-•.' of a vu~"'' indept~r ­l den:lv of all tne other rows an tho t 
vi ew. For e~amp le. Codd ~ho .. ,· s l thac it is nor ?OS>1ble to delecc 1us1 
one ro"'' from a cert.l1n •01n. b('· 

j cause th e erfec! would be to it'J\·~ 
a ta b le tha t ''is not tht! :01n of 1nv 

j two tab les whatsoever" t" ' hi ch 
means t hat :he result could not 

l poss1bl)' sat1sr;· the table pred11·.1tc 
for the view•. And the app:o.ich 
10 )uch vie"· uodate:, hi~toricJJI,· 
has alwavs been· to reiect 'her:> ai­
togerher. on the grounds that 1t 1s 

"n!'ossible to ma ke rnem Ion~ 
complete(\' lake base table updatl';. 

Our approach is rather du· 
fe-rent. \.Ve recognize the t'c:lct that 
even with a base table, it 1> not al· 
wa)'S pOSSible :o update indl\'lltUal 
rows cndepe:tdently o( all the re-c 
(Consider what would hJf>!)en it 
the supp liers :.a><! table were sub· 

"Evt"· row <P"~.ve(tt. 
city.gnwt> 1n thr extension is such 
that (al the row <p::.;1na:ne.t:ib'.'Hl!lgtll. 
:it)•> sa 11:,, ties the tabJe predicat~ 

ror P and (bJ the value ""'"'' 1s 
equa l 10 the va lue 454 • ;eght." 

I UPDA'flNC JO INS 

I ;ert co the constra int that either 
suppliers Si and S4 both appear or 
Milner oi th em does. l Tvpa«i ll \', 
cherefore. ''e accept tho~~ ,.''-''' 
updaies rnat have h1s toraca lh· been 
re1("c:ed. intcrrre1ing them li\ .ln 
obvious a n d h)g1ca llv corrt'"Ct \Va~· 

to appl~· to 1hc underlying tabl~lS~; 
\'\'I? acct!pt them. moreo ver. t n lu l l 
recognition ui :he fact that ~?d•<· 
ing th tlSI? u1id.erJv1ng table~ rn 1~ h: Here. the:>. are the update 

rule' ror ( = EXTEND A ADO e.o;p AS X: 
0 1:-ISERT: L<'t :he row to i,., 

1nsertf'1..t bee. e mu~t sat1si \' PE. The 
rO\•• a th.di IS dt.•r1\·ed from e by pro• 
1ect1ng a'' J\. the \'alue e.X is ino;ert· 
t!d 1:iro A 

C D ELETE: Let the row eo be 
Jelet~d be e. The row a that " d~­
rl\'l?d from e by projecting a\vav 
the value e X "deleted from A 

C u rDATE: Le t che row to 
1:-..> update.i bt• e a nd let che updat· 
cd \ 11rsh1 :) b(' e". e m ust 'iclt1.:,iy PE I 

~ost previous t reatmen t~ ot the 
vie w update problem have argued 
that the updatab1bt~ or otherwbe 
of a g iven tom depends. at lea,t in 
part, on .. ,·hether ~h~ ,oin 1~ one-to-

1 
one. one-tt,·manv. or ntan\'·to-many. 
By contrast. \,l\.·e contend tha1 Jl>1ns 1 
Jre ·'"'''"> updatablc. Moreover. 
:he update rules are 1den uca l 1n a ll 
three 'cases and a re "'5enr1all\' quite 
)tTa ig h1 fo n'' •l rd . 

\\'har makes this claim pldu· 
>1ble->tarthng as though " migh t 
sc~m Jt tir~t sight-1< th\!' ne\ ... per· 
>pewvc 0 11 th• problem ,1fforded 
bv ad<'f>!m~ the iundamental pnn· 

4.UGLl~T J->_,.; 
~6 

'-''tll have s1de-~ffects o n tht?' Vh.'"-. 

Tl"""•: :-idi..' -t'L':·;·::. .1r~:. l1<t:1·,·:·1.·•· r~·-
1J:11r•:.i. Hl .>r,it'Y ••• .:;\':11 tiit' ;t1•:::.1t·!l::!l 
tlJ,t.' ,'ht' i ':t'H' 11:;\·:11 : ·:of1lh' a.; l' :l ·•r •,;-
i-1'.· :•ri..'.11itU( .,_ 

'\V1th th(!: predmb lt.> ..._ .... ut 1't 
~he \•,;a\. le: J~ n()''' get dC",,-n 1r.:o 
det,1d::i. Firs-t. ~ ,·l" "'tl l dt:ti n~ \•ur 
terrl'b. Then \\~ ,,·ill pre~e~: tht.• 
u pda:~ r ul t.:'" t1.'r ro1 n.;; Th~n '' t: 
\'\'ill (,,nsad(•r :hl• lmpiicJfl\.'n ... t'I 
tho•;e ru les tf• r \.•,1ch t •i lh t! th!"t't' 



ftr-·: ··t .1:1 \\\.• tJJ.. ... • :h-: :l!rm 
·· 1~ ' • n .. ro n11:.'.l n 11 .i.';1r .r1 ll 'I ;1 .,rt'(l t • • 
(Jll\'. L ... ·t t l't: i.;,1lun1 r·~ l>I t.1ble A 
tic: ptl rt~tl~, :-.i:J 1n:r• C\'"' J1~1 ... nn1 
grt'ups. -;;iy X and ·1. Ltkt'\"' l)C-. l!!t 
th~ .:.>lumns 01 tdbl~ 8 be! pdrti· 
t11..1nt!d into :,,.o "i1o;101n t groups . 
$.l\ V 1nJ. Z. >:u\'' supoo~e th .. •t thc­
cotumn' t't t ~"'"'' \ drl" '"'mmon : \l 
t hl:.' t \vo ti1bles , "0 t h .:lt th.:- t:ulun1n;, 1 

ot .( are "tMt! o lht!t '"'lumn') · 01 A 
JnJ th~ col umn) \Jr l ,\rt! 'the oth· 
~r columns" o f 9. Suppose also tha1 
co rresponding columns oi Y (that 
1S. colunins with the "Sarne n .. -tme) 
dre J efin"-"d o n :he Sdme J:omain . 
F1nalh'. regMd each 01 t Y. and Z a; 

ssp +15 Jt 4 ,,,,lfi .. , 1~. + .-,,& 

I S 1 I Sm Ith I 20 I t..ondon P 1 300 
$ 1 S m i th 20 London P2 j 200 I 
$1 Smitn I 20 l,.onaon I P:S l 400 
S l 

1 

Smith 20 

1 

London P<I 200 
s 1 S mit I\ 20 L onoon I PS 100 I 
S1 S mith 20 L ondon P6 100 

52 .Jon•• 10 P•t1• ' p, ;)1'10 
52 Jones 10 Paua P2 .soo 
53 Olfllc:I) 30 I Pt'tlS P 2 200 
s.a C l t'lrlc 20 London P2 200 I 
$4 Cfark 20 l.,ondon P4 300 
$ 4 Cl•rk 20 London PS 400 

FIGURE S. ·~ ; .. -;r 5SP 

<tood ?ur~h· JS J p...Jagog1cJl de· 
v1ct: , Lt 5hould not b~ tcli..e n to 
m~.ln :hat the 06~ 15 \\· Ill ~\~cu te • 

the Suppliers !able S to itself ove r 
; upploer numbers (onh I. 

D Fo r a second e\amplc. sup­
po-;e the <upphNs·and-par:; .Ja:a­
basc tnclu<Jcs another base table. SR 

e~attl~· thlll proct?Jure an pra<.tice 
Ind eed. the pri nciple of <vmmc· 1 
try-~umber 5 from :h~ "Prehmi· 
ndrt~s .. :,~ction-1mplit'""i dS much. 
because nci1he r ~ llO l' 9 has p rece· 

a ~1nsle 1.·t•n1pzwttt' column. Th~n the 
e'pression. 

I A JOIN 8 

I ''ields a table with column• X.Y.Z 
Con~1sung oi all ro\,·~ < x.y1> such 
that \hC rO"-' <t..y> ,1ppears 1n A 
and :he row <1.z> appear,; in 8. 
The table ;>red1c~te >11or J - A JlllB 
1:; th us: 

Pl ( • ) 4NO PS ( o ) 

\"•here tor a given row t of tn"• io1n, 
a 1s the " A·port1o n" 01 1 (that is. the 
row tha1 1> denwd irom J bv pro· 
;ect1ng ,,\,·a~- the value 1.Zl and b 1s 
the "B·porl io n" of 1 (that is. the 
ro w that 1> derived irom J bv pro­
j~ct 1 ng ,\\Vav the valu~ s.X). (n o ther 
words: 

" Evt?ry ro~\" rn the JO•n as 
such thal the A·pomon sa11sf1es PA 
anJ :he B·t>ortion sausfies PB.'' 

For .;,,ample. 'h" table p red i­
Clle tor the join o i tables S and SP 
011er S= follo""'s: 

" Even• row <•=,sname.stalus.aty, 
J= ~ty> on ihe io1n 1s .uch that the 
row <s= siame.sca=ti > satisi1..s the 
table predicate for S ,1 nd the row 
<s=.p= .Qty> satisi1es the table 
pr!!d1catc to r SP." 

Here then. are the update 
rules for I - A .ON 8. 

0 INSER T: The new row 1 

mu~t Sdt1Stv Pl J( the A-portion oi • 
do~s not ,lppear 1n A. it 1s inserted 
'"'" ~.' II the 8-port1on o f 1 doe> 
nt.'t .ippeJ r 1n 9. u is 1 n~erted 1 nto 
a. 

'l.'<•:1• The spec1hc p roct.'dural 
tl'lc) nner 1n \"lhich th~ pr~v1ou::i­

rul~ is stJtcd ("insert into A. th~n 
in-~rt 1:i10 8") should be under-

I dence over :he o ther Analogous 
rem.irks Jpplv tu all <Ji th< o ther 
rules below. 

0 DELETE: The ~-portoon oi 
th~ rO\" 10 be d~l~teJ 1s Jeleted 
from ~. and the S-por11on 1> de­
let~d from 8. 

c::; UPDATE: The ro"' lo be 
updated must be such 1ha: :he up­
da1ed ver<io n ~Jt1sf1cs PJ. The A· 
pc>ruon is ,!eleted fro1n A. '"'1thout 
perto rm1nK any tnggered .ict1ons 

j or !able predicate checks. and the 
8-poruon IS deleted trom 8, Jgain 

j 
without performing .r1y ln ~gered 
act ions or table pred 1cate chod.s 
Then. if the A-portion o t the up-

1 dated version o t' the rO"-' dot:s not 
dp~ar 1n i\. 1t is 1nser1ed. into 4; 1i 
the B·por11on does not .1ppeM 1n S. 
it is inserted into 8. 

Let us nov.' examine the 1m .. 
p l icat1ons o i the fo regoing rules 
for the thr"" diiierent cases 

Case I tone-to-one): The term 
J "one-tO•\lne' ' here .. ,rould mo re ..tc· 

curatelv be "(one-or-7.eroi-ro-tone· 
or-zero\." fn other w0rds. ,1 DB:"<.15· 
known integritv constra1n1 1s in 
t:'tfect that guarantees th.at for ~itch 
ro"'' of A at most une matchin)) rO\\' 

is an 8 anJ \'h.:e \·er.,.a ~tore pre­
c1selv. th~ set o t columns Y 0vt!r 
which !he join " penormed must 
include a !tUbs~t (not nec~s:;ar1ly d 
proper su bset) K. sav .• uch th.it K 1s 
a candidate ke,· ror -~ Jnd J cand1· 
date key t'or a. 
Eumples: 

0 For a r1r<-t e'\dmt'lt.• th(' 
reJJ ...,r 1s in\·itt!d to ...:o ns;dcr th~ 
efi~t oi 1he~ rull~ l)O : he join 01 

S.:. RESi . where S= ident1 i1<>S a 
s upploer and REST 1den11ries 1hJt 
supplil'r 5 l(1vonte reStt'I UranL As· 
sume tha: not all suppli ers 1n table 

I S are represe n1ed on :able SR The 
reader is invited to co ns1dt'r the 
effect o r th~e rules lln tf":~ 01n o t 
tables S anJ SR (over S;: l. \ \'hJt J,f. 
ierence \"Ould it make 1t' d g iven 
supplier could be repre>en1ed in 

table SR and not in table S' 
Case 1 (one-to-man y): The 

term "onc-to- mllny" h~re \•:ould 
more accurately be "{Zl.!ro .. o r ... .., ne)· 
<o-(zero-or-more)." !n o ther words 
a DB MS-known inl ~!lri tv con­
straint ts 1n eifect that guarantees 
that for ~ach ro\Y' of B ~u mo~t one 
matchi ng row is in A. Typocally, 
\Yhdt this means 1s that the ~et " ' 

"common colum ns" Y over wh ich 
the ;01n 1s performed must include 
a subset tnot necessarolv a prop<?~ 
subsct1 '\, Stl v. s uch that K is a ca n· 
d1date ke\' 'ior A and a maichmg 
foreign kev ior B." 
Examples: 

I Le' view SSP be detincd •• 
S JOIN SI' (this 101n is a toreign · key· 
10-match1ng-candidate·key ioin. o l 
courst!l. 5(1 mple val u~s .ire sho\"'n 
in Fig ure ; , 

C An attempt to insert the 
row < S4.Claik.20.London.i'6.100> onto SSP 
"''ill .,ucceed~ and \"1ill ha,·e the t.>t· 
feet of 1n ~c rt1ng th~ ro'"'' < S4. 
P6.100> into tabl e SI' (therebv add· 
1ng a rQ\\' tu the v1eh'). 

C .~ n .. 1ttempc to lnS~rt the 
row «: S5.ld•ms.~O.Al'cens.P5. IOO > 1 n to 
SSP \'Y1tl succeed . .i nd ,.,·111 ha\'C :h~ 
e t{ec~ \l t i nst!rt ing th e row 
<SS.PS.JOO> into 'able SI' ltrereby 
ddd 1 n~ .l rO lh' to the Vh~'"'). 

0 .~n •tlempt to insert the 

['Af.\8.4$E f1f\ 1.)CR L\l.\U\'C :.·~ C'ESli..;.\ · 
•; 

' I 

' 



I I 

SCP se SHAME STATUS C •'*Ulll¥g.!!.1M 1J %~ 
20 I London I P1 I N\,ll I Aed ! 12 
20 Lonoon P4 Scr•w ~oo I ,. I 
20 London PS I CQg I Rod 19 
10 I P•tl • I P2 8011 Gre•n I 11 I 
tO P a n• PS ! Cam I 8tv• 12 
30 I PatJ• I P2 Solt Gr••n 1 '1 
30 Par I• P 5 I Cam I Bh,1• I ~ 2 ! 
20 \ London P1 t Nut Red t2 
20 London P41 $c1ew I Red I 14 t 
20 London I P d I Cog R•d 19 

I ' 

25.0slc > 1nro i>ble P (th.:cb,· .idd · 
111>; th~ speclf1ed ro\" tu 'he ·v1e., .. 1. 

CJ lnser•mg the ro•, <Sl.Sc>ttt 
20.londc<l.?7.Washer.Red.5 > wd I ~ucceed. 

and \'\'di ha .. 1e :he etfecc o f 1n ~ert· 
ing the row < P7.Was."t<.Reli.S.t.onro'l...­
' nto the table P (thereby adding 

1 
ta·o ro ..... .., !O ~he v 1e\'\· -the ro''' 
<Sl.Sin•th,20.t.oillon.PI 'llasl'!<.!!ea.5> (.is 

I specdied) a< well as !he ro" 
<S4.C1a111.20,l0<10on.P7.'llasher.Red.5 > l 

CJ Inserting the row <S6.Green. 
I 20.LonW1.?l.Was1'6'.Rtel.5> "111 succeed 

row < S6.Goeen.20,lonoon.P6. t00 > onto rows for >upplocr SI as well O the r I and will have the eifect o t or»er:· 
SSP wi ll ,ucceed. and will have the poss1bol it1es are left as an e'crco"" ing the row < S6.Green.20.loroon> mm 
eUec1 of on>erting the ro"· 1 for the reade r. table S and the row <Pl:lla~'>er.Reo. 

< S6.Green.20.Londoo> onto table Sand 0 An attem pt to update the I 5.London> onto table P (thereby add · 
the row <S6,P6.100> into table SP I SSP ro•v <Sl~lll.20~!.300> to ong ;1.Y rows to the view). 
(thereby adding a row to the I <SI.Smith 20.london.Pl,400 > will sue- I u DeleHng the row < Sl.Srnth. 
vie w > ceed. and will have the effect of I 20.Lonoon.Pl.Nut.Ra!.!2> will succeed . 

.V<'lc: S uppose to r lhe mo- I updating the SP row < Sl,?l.300> to I and will ha ve the effect o i delet· 
ment that 1l 1s possible for SP rows I <Sl.P l.400>. ong the row <Sl.Smotn.20.London ::-

1 to ex1s1 without a corresponding S I 0 An attempt to update the I from table S and the row <Pl.Nut 
1 row. Suppose more1Jver that table SSP row < Sl.Smotll.21>.Lonocn.Pl.300 > to I Reo.12.Lond:ln > from table P (thereb\' 

SP alreadv includ es some rows I <S!.Situlh.20.All'en$.Pl.IOO > will sue- deleting tour rows trom the voe'' ). 
with suooloer number S6 (but not I ceed. and will have the effect oi I Further example> are left as 
one with. supplier numbe r S6 and upda11ng the S row < Sl,Sn>th 20.Lon- I an exercise for the reader. 

1 part number Pl ). Then the ~lStRl in I don> to < Sl.Sm:Jl,20.Aillen$> and the 
the exam pl~ 1ust discussed woll I SP row < Sl.Pl.300> to < Sl.Pl.400> I CONCLUDING REMARKS 
h.>ve the efiect o i inserting some D An attempt to update the \\'e have applied the systematic , 
add1t1onal rows into the view- I SSP row <Sl.Sm1!1.20.loooon.Pl.300 > 10 view updating scheme first d<'· 
na mel\', the I""' o t the row I < S6.SO-•lh.201ondon.P!.300 > will " sue· scri bed m our June article to the 
<S6.Green.20.Lonooo> a:id those pre- I cecd" (see the lotlowing note ) and I questlon ot updating re>tricti on. 
v1ously existing SP rows for suppli- will have the effect of upd .111ng pro1ection. extension. and jam v11!ws 

1 e r S6. I the S ro "· <Sl.Sml!n.20.hnoon> t<> ' Regording 1oon views in particul.lr. 
a .>.n Mtempt to insert the I <S6.Smth.20.London> and •he SP row we o trer the fol lowing addition.ti I 

row < SA .c.ar..20.Alh!ns.P6.100> into SSP I < Sl.Pl.300 > ro < S6.Pl.])0 > comments: 
w1l I t.l1 l (t\'hv?}. \",1tl-: . ..\ctually, the overa ll ct· 0 h as \velJ·knu\4.·n thae anter-

C A n a t t~ mpt to 1nser[ the feet o f this attempted U?date tv1ll sec n o n is a :,pec1al ca.st\ of natur~I 
:ow <SS.A4JT'S.~.1Jmnl'6.100> into SSP depend vn the toreign ke\· update ioin. To be s pecific. or tables A a nd B 1 
will rail ( whv?l rule rrom SPS= to S.S::. The details are tvpe-compattble.' the expres-

0 An ,i ttc mpt to insert the I arc leit as another exercise for the i soon> A INTERSECT 8 and A JOINS are sc­
' ow <Sl.~.20J..Qn!i)n,Pl.400> mto SSP \ reade r. manucallv odenhcal; thev should 
will 1a1l (wh\•'). Case J ( many-to-many): The <hus disola\ 1Jentical uPdate be-

0 An .1ttemol to delete the \ term "many-to-man\"' here \\'Ould h3vjor if t;ca ted a-: vie~,. deiin1-
row < S3.Bla>e.JO,Pa.,;.P2.200> from SSP \ mo re accuratelv be ··(z.em-or-monn· , t1ons. and so they do (exercise for 
will >ucceeJ. and will have the e i- to·(zero-ur-moret." In llther words. the reader). 
tect o i deleting the row <S3.l!!a•e. \ no DBMS-known ontegn tY constraint 0 It is •~ell known also thai 
JO.Pans> trom tdbfi: S Jnd the ro w \ is in f!ricct that guarantl!P') thar ''~ CJ rtesian product is a special ca~ 
<S3."2.200> rrom table SP. are really dealing with a Case I or 0 1 natural 1oon . To be spec11ic. tf tn-

0 An auempt to delete 1he Case 2 s itudcoon bl<s A and 8 have no common col· 
row <Sl.S-mL'.20.LoodMPl..100> from Eumples: umn' at all . the expres<oons ~ 1W£S 
SSP \,., 11 "~ucceed '' (see thC' follo\Y- Let \31t>\~,. SC? ht! deuned JS. 8 and A JOU~ B il re St>m(1ntical ly 1dt!n-
1ng noteJ and .,., 111 have the t?ff~c1 t1cal· they )hould thus d1 ipla~· 
o! del~ting the row <Sl~!JTcm> 1 s .OIN P ' id~nt1cal uodate b~hav1M if treat· 
tro m table S and the ro"· < SI.PL ed as vi~'"' J~fin itH.>ns. and so !hC\' 
300> trom !dbli.:' SP (iotn of S c;lnd P over OiY-.i manv· do (anot ht:r l?\L• rc1S(' ior the 

,.,11t·: . .\ctuallv. the overall ef- to many 1c.H11 > S.:unpl~ vJlu~'> ore rt!adt.>r l 
!~Ct or this dttempicd OEl.fTt '"ill de-

1 
::,hov.·n 1n F1~un: t>. 0 The rC'chJer ,_,,di ob)er\·~ 

?t.'nd on th~ foreign kt;!\' dclt>t~ C l n~er11ng ~ht! Tl\\'1." <S1.S:o"'1. lh,u \.\'e hd\'C ~ .. 11J l1l)th1n.1< regil rd-
rule rrom SP S= 10 S.S= If the rule 1s I IS.Oslo.P8.Wheel.Wllole.2S> w ill <ucce~d. o:>g f+-t'''"' Th• r..hon 1S. " ' 
REStRJCT. the ov..-ra.11 op~rat1on .. , 111 and \''111 hav~ the c i1e..:t ol insert - (\1urs~ th<lt A-MJin •' :"h)t J pr1m1· 
!ad fl it 15 CASCADE. it \'\'ill hdve the in~ the n.,, ... <S7.~own.J5J)SIO> into c1\'t! <•L"'t>rcltion · 1n t.1ct 1t is dt'!in'"•d 
s1dt'·t•:tt."c: ,.,f ac-lettng al l tlth<'r SP !.:ible S 4\nJ. the rO\\.' <P8~1/.""'e. .1~" r~~tr1cr1\1 11 , ... t .1 C.1rtt.'~1 ,1n p n >1.1 -

I I :t;ti''T f~W~ 
-IR 



u~! Tt-t" o.1t-dJ :t" rult• ... ,,r (-i. t\ \f"I 

~-.11· 1h~rt>r .. rl• ~ .... d ,•ti\'•·d rr,\m ~h"· 
ru l ..:-~ fl1r :-l•..,lr h·1 ion Jth.I C.1rtt:'~ 1 ~1 n 

~r,\Jt11..t 
~\c P~l\'t' n'-)\-.· J1"'u~ .. ,,d dll ,,, 

:hl' ''P~;-Jtu~ th.it .arl! usually ·c· 
~ 1rJ~d .1s pllrt ,H the rc l:i t1o na l di 
)!ebr.1 e\tept i<>r RENAME. SUMMARIZE. 
Jn<! )l'fC{ R(~M.'£ IS trt\'1,ll Th~ su•.1 
f.tAAIZ!. 1.1:-ierdt1Ur 11n 15er.,•rJll is n,•t 
l n i orm

0

J t 1on • Frl!Sc! r\'1 n g - ~ h~1 t I~. 
th~~!.? is no un.1mbu~uo u:, r t>vcr~c 

m.1 ppi n~ ! ro1n t h.1.1 r1t.,1,.1lt l>I ,, SUM 
'<IAR!ZE ~J6 tu th~ on~inal table A> 
,\ (tl0')1!4U~nCI! \"It!\'-"~ \Vh\lSe Jl!tl 

'""'"· 1nvo lv"s a SUMMARIZE are fin 
i;i:nerall n11t upd ata b h•. Findlh-. 01 
vlOE (l ike H-joinl is not pri mitiv e. 
drhi t'-l!n(I! th~ rele\•ant U?ddt~ 
rult"s (a:'l be Jerived fr()m ~hose al· 
rc.1dy g iven (spcc1f1c:illy thO~t> tor 
ti ilrc re n cL". project1on. J nct C .irtc· 
'!thUl orod u~t); thE! d~taals J re lett J) 

\("l anotht.,'r ~"<.erc1se iur th~ redJ~r. 
~u r v.·e 1Jb~rve that 1n pr.ict1c:e 1t 
.;(•ems li kl.' IY tha t mo)t <l iv1s h>n 
v1('\\.'S wdl r\ut be upd.1ta b le at .111 
I\\; h\. ~"<.dCtlV?), 

· One iinal ob'S~rvation 
Throughuut :his Mt1de •• well •S 
the June art icle, we have 1mplieJ. 
b ut never qu ite s rated explicitly. 
thdc :he tnrg~t ot a given update 
..>oerauon ~e~ not be a named ta· 
bic (that is. a base table o r a vte\v ), 
but c<:1n instead be ~11111 arbitrar 11 re· 
1't1t:·o111;l .:1pri:;:oion. Bv "way o f il lus· 
trat1on. suppose w e have a vie\'-' 
I.SS' dei1 n~ as. 

( 5 WHERE CITY • ' London · ) JOIN >P 

\\'ith .iur usual sample val· 
u~~. an attempt tu insert the ro\v 
<.SS.Green.20.l.ondon.?6,100> in to this 
view will succeed {it wil l have the 
l'tfecc of 1 11:,~ rting th e ro~· <S6, 
:;,-.o.2'l.lordcn> into table Sand the 
row <S6.P6,IOO> into table SI'). 

\h>re prec isely. the firs t of these 
two m ws. < SS.r.een.20.London>. will 
be inse:-tc-J. not di rec:lv into ba-5>~ 
•able S. bu: Mrher mto ·the restnc· 
11on S A't£RE 01Y = torGln ; the ru le 
:or 1nSt:'r t1 ng a row into a restnc­
th->n \\;' tl l tht! n ~ome into p lay, \Vit h 
rh~ Jesired final efi<ct. The point 
'" 110\,·e\.·er. :hat tht:' target of the 
1ntl!rmt!d1dtt:' INSERT is rep res~ n ted 

b\' J ri?~trilt1on ex prt"ssion, not by 
J n.1n-1~<l rt!IJt1on. 

i~ iol h>'-"'i that the re is no reJ· 
.. ,,~ \ \,-h\ :toe svnta:\ or :he u~ual 'N 
'.HT. CEtn. and UPO~T( upera11ons 

n'-"'-"'-1 ~'-·I mitt."J '.1 .... ic ,.., 1r. 5QI f\•· 

d:l~ . tvr -:\,l 111pl ... ) 10 Jc ... 1gn.tt1n>; 
tht.' r~l t!\'11 01 t .. 1 r~c-t t.1bh~ b \· n1 t:',l:l~ 
\ Jt .1 tabl ~ n.1m~. R,lth l•r. 1~ .. h,1ulJ 
b~ ~'~t'rJ'-'J to p\'r~1t :h£1t ~,lr~~· 
h> bt:' J.._~1gn.:it~J b\' mt>J n!) ,11 .1n 
arbicrar:· rt:"l.ltinn .1 1 t1\ p resst1..'n . tnl 

;."'·..1•· n,. I 1•'•• I'!' .u: ~·. 
"" .. .. ... ..... . .. .. . ·.-~ .·· · . 

REFERr./\'CES 
I C .. •l.11..l I- ' R.·\'..:1 .. rn'"'"' <-1n~·r ... 111 R1· 

l.>:!Jl''.ll i.:11~ fl,.\"\' ''"h.'CT'"' ;• ..... ,;_ '\: • 

.. :.- ") .: . ..:· ... ~"" ... tt, tr "t\,~...k., ""'' 
~!1-.: • ,,. .... 

.:_ :),HhPfl !i .. \ .1tl't•Ul (*!",,.\ .., Q~1 111n 

In (;. O 1l\' ,1n...i H O,H'"'rl ·~.' .·ri.-.. ,a· •"' '"' 
. ... ._. . . \t' If\' j l.l.:~.j:l<l1' --\JJl~•• I\ \\ ... )h,.•\' 

l ·~: 
:i_Qat_., ( '"'•11·1o! ... ! ,. Lu . ...-1 .... 

• .- , ..... ~, ..,th 1."'1111on .\Jd1 ... n-\\·~1.:\ )\oiw4 

+hl ·'~'p1.:-ir n "'.:1'h: mbL•r1 
-" :'),11\•, C ' ' o t t."S T1lh J r...l l R.:~ur.i;l1(UI· 

t>d Oet1n 1ttun •>I !h~ Rcl,1t1un.al ;...100\•l \er 
,1<00 : t R '-I \ 'I 'n C D.ltt .ln..i :; 0.ar· 
"""· .;-!U"''tol'I :..l.rt ..'!'.J~ 1\tff"I'\'~ i~$o.l.jCN! 
\..:d.:.1,.ln·'·'·~·,Jev. I~! . 

5. 0.1tc. C. dnd D \ f<C,1 , ... r,1n. Cpd,11 
u\~ L n •t•n llHf•rs1.: c: t1on . .lnJ 0111~ten<~ 
\\~\>.'S "\t' .. '" 1~. Pr1~'J'l'lt•t.ll'( .:_,, !Jt>•t'\lf. 
;l'>I" -46-53 'Ur"t" i.Yoli 

., \kC.."'-~r.ln, D ,,,!!'nnK i:om :-.iotl-
1n.? • 11n h )Uf p.1rts1 ["> ;r 1r.1v t' ···~· 1rt:.,11•ri 
.;.• a,•!\''! I)\ 1 lt 3~· -1 t. o ....... ·mbcr !'.?9J, ;'(1 1 
5-l·!'i l f,1nu,H"' l~\14. :9(:) 1.l -48. FebruJt'\ 
l904 -;)1. ~4-fJl_ \far<h • .... ..a-t.l 

- l:i ':-QL tto,•·e'l.·er. "ucr .an .tittt.•mpc .... ,1. 
l.ln on1\· 11 1h ... ~TE 'ffll •t.l:t"ment ... ,p11c· 
t!h' n,!ulJ\"> •he spec11 1cJtt1Jn NfTH 0£0. ~ 
TION-thoH tS, b\' Je!.lul I et h ' 1 ll !'lt)t f.:111 S-ce 
r.:> te~ence (lt ior ::um!! .:nt1..:1im'> .Jt :hlS 

I .;rate- 0 1 ..1:l;a1rs 

I 
~.A .:"t.tull ,.·.i1u~ muthr bot NJ.!. t r.. ~l 

\\"~ do ncx " l'>h to geot .. 1Jt:"ll'.lrl:N in:(' ,, 
J 1:.cuss1on , )I 1hi: p robl!.'mit , lf nulb nt!rt 
ror pre-~rH p urposes. 11 •> 1rrdevan1 
wh ether th• .,1t•i,1u lt 1.s null vr ::umcth1n" 
~lse ~" ~e(trrnce [t:i j tor rurth-.'r 
J1'!>C\.:.Sston 

9 'Xl.):t thal :his ~f m11itht to.iv~ •he' 
l>lde"· t>ileCt Of 1nS... rn ng tl"t' a:pott1on IOh) 3 
Jlso, ,1s w11h INSCRTs " ''· k•r ,•,<im p!~. "'"uns 
u r 1ntersecuo ns l>ee reJt•rt•nce {5.]) . .\n.llo· 
~ous ~m.arkJ lpplr tv ~""'XI.CT .lnJ lFO~tr 
rule-s .ilso. for btt'Yit,· .... ~ I\) not ~ll'~r ,..., 
~pt-ii ou: Jll '-U1.h ?J'>l>l l'-11111~ n .. rP 

10 It •1\1) •• 1n f.lCI t h t" ... \ .. \" . .snJ ,, thJI 
'l)t~1gn kc\' has " nul b n~•I ll l'>'" ~d:· we 
1..i:i re;-la..:(l th\· phr::ise rr''\ ..,, ir,c · tH 

.. •,a.:~h """" 
11. i\ f"t"·tvmp.n1b 1lit\ ., .1"'4.Wlh· re· 

1,·fr-('d :o J• 111m,.r-('omt"Jt1b-tl1t\· .n ·h ... h 1 
cratt.Jre . '•\'\l p rete: l>Ur :l•rm 1-.>r :.:.i:o..•n., 
th,\t ,Ht: b1.•\'•>nJ :h..: ::..:upv .,,, , the 1)re'!>''"' 
"'rndit 

C . J. Date ia an 1nde?efldent authof. lee· 
lurer. and consultant, apecl11i~ing in rel•· 
l ional database systema. 

David Mc-Goveran is pretkt&nt of Alt~n•· 
live Te-chn~ogiu ( Boulder Creek. Caito 
forn1a). 1 rel1tk>nal datab1M consulting 
firm tound•d 1n 1976. 
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Seamless integration 
of object oriented technology 
with ORACL£1M 
a Use existing ORA<L£'~ 

software 
a low cost / High success 

implementation method 

Improve Application 
Speed ... 
• On existing or new opplicotion5 
• In memory joins and 

queries ma1imi1e 
performanu immecliotely 

Powerful Class 
Libraries 
a Alow OOT oOjom to be •derived" 
a Beneliciol 10 novice and expert 

Proven Ted1nology 
a In use since 1992 at 

leading tommm ial and 
government clients 

• • • 
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