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Nothing to Do
with the Case

The debate over the use q,lf'm.m_p—-:rafufd
fogie (MVL) in relational datadases has
heen scovching a path through Database
Programming & Desipn’ pages for several
years ngw. The latest round began with C,
I Date’s Aecords iyt Duate” columns af De-

cember 1992 through March 1993 (as well
as bis wrieings published elsewbere). The
cofunnng Iprc."mpf.:_a' @ dearig wpafyﬁunc noe
aeher than D E. . Codd, father of the re-
fatianal model, Codd, whe Iupparﬂ iare
torms of MVL, countered Dhates criticisms and
L!,.'rr.fzea" by orwn views on the topic, Codds
commentary, along with rebuttals from
Date, were featured as a "debate” in our mag-
dzine fia years age | “WMuch Ado Abous
Nathing,” 610, Ocrober 1993).

For twe monehs, alf was quiet. Then, be-
gfmrmg i1 the Diecemnber 1993 tiiue and car-
rying on f;‘)ruugf; much of 1994, Dutabase
Pragrmnm:ng i D.t.'_u[{u carried an gm.nr.lr—
tani series of artiwles by Daved M Goveran.
M Goveran’s N-J.r.rﬁms J"mm J"s"ﬂr.&mg TEFIES
described, firse, the lopical Jﬂmﬁeﬂ.‘rm with
MVL; second, why relaesonad DENMS; do not
suppart the refacional models underiying
fagrr and finaily, bow destpners can avotd
.‘u'umgﬂ wie ML, Date and MoCGoveran
igok these wleas further, rmm.rug up ra de-
sertbe a "New Database Destpn Principle”
in g sertes of urdtcles i the sumaner .':-;f'-.f Qg

H'p I995 1 was about f.rrrz.:'_‘.far o CoHm=
Err.t:ruﬂr.{r This punch was provided by Tom
_,F:,f):lu!are 2 MEL: Case Open” and “The
Case for MVL" [ Fedruary, 812}, and March,
L] fesnes). _,Fa.-ﬂnyau LATAY eXLenIve ex-
amples regunding mr.:.l’r'r."wmf {agrec and rela-

fional u"an".r"hn. e AL, e furz.r';’.u" Caded s
wees aind serengly oo suntered those af Me-

Goveran, Date, and Hugh Darwen.
Criven the extent af Jobnaton’s arvticles,

uf_,“frr that Date deserved a chance to de-

Jfend bis fandd bis coborts'} views, and sifer a

critique of fohnstons articles. In the name af

Sasrness, we will provide Jobaston with an

apportunily o rebut this article {ha comments
will appear in our November wiue), With
that, we'ld all shabe bands and end tho
chapter of The Great MVL Debare,

That o, once our redders have thefr sy
He bave afready pm":.l"u.'ﬁ.r.::' many exceflent
fetters an this Iﬂpzr i1 abir Access Paeh sec-
tion. We hope you have found the discussions
abwut MVL enligbtening and belpfud to vour
Hnrf'. m sm':t-'.:nssr thay diffrcedt re dational dute
Bdse destgn dtlesmmar thar 15, hotu ulo we rep-
resent undnatwn or missing infarmation

the database? —FEilicar
Ol JOHNSTON'S TWO-

part article strongly crivcrzes the
published views of myseltand, to
a lesser exrent, Hugh Dirwen and
avid MeGoveran on the subjecr
of many- {or multi-] valoed logc and s
suttability as a basis tor dealing with
MISsINg information in dirbases. Since
it 1s my writings that seem to be Juhn
STON'S PIIMATY GAFgen, I0 Seems apprepr
ate thar | should be the primary author
ot this response. However, | will use the
first persun plural when making soare-
ments that retlect
the three of us (ulmost always, 0 othe
wards!), Also, | [u;_;h and David have re
viewed this response s entirery and

I | [ _|I.HI1T Eh.il‘-\.][ll.il['l. wl

both huve some comments of their own
to add ar the end.
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Last Fez’:!mm:}f

and March, Tom
Johnston presented
his case for
supporting many-
valued logic in
relational databases.
Lhis month C. |
Date crf?ff/i‘f},’ficf.s‘
Sorcefully rebut

EL;%JUTL Lf't“”




OVERVIEW

The prohlem ol how best m deal with
rrssing irebariatien i databases has 1nng
been o thormy o, [ohmstons article does
st mewe ne any closer eo solving that
problem. In parsenlar, i rorally ignores
vkt ol oy -;1-1‘ '1Ir|1‘l'|.|'|'|,l rlhi;_‘{'Tll:!IIi. fin 1111:
icdea of nsinge three-valued Ir:;;u- (IVia
ag a1 s toe aow soeh solution, Those oh-
jeetions are sconssed i detail elaewbene;?
* there’s o penni in iepeating the speciiics
here, bor 1 wall ar leasr give a list of some
ol o tawre serienrs objections later in this
respnnse W reman comvineed that the
tlarabase feld muost ook elsewhere tor
povssibile selutions to the missing informa-
o probiern

Johnston makes three claims i sup-
(et b his conrention thar IXEMSs should
T basen | vn mmany-vithied logme (MVL) in-
stead of rovo-valwed logic 2V

1. 2V1. i pusr as “Hawed”™ with p-rr-h-
lemns of interpretation as MVDL is,

2. "Basic” logic sacrifices a great deal
of expressive unver,

3. Many ol "Date’s objections” to MYL
ArE INCnn hlﬁ‘”r'l,'_

Nare- While | do understand ]uhn—
ston's reasons for using such
exprressions ag " Date’s ob-
jections” {and "are’s ar- )
guments,” and “1are’s
recommeendanons,” and so
on and so forth), | have o
aav that I'm not very com-
fortable with them; they
give the reader the impression thar I'm
the anly cne whi believes in those ob-
jections and arguments and all the rest.
On the contrary: The positions 've ar-
ticudared inomy various publications on
this subjecr are supporeed quite widely in
the database community, and with very
g‘(ﬂ'ﬂ.i reasonm

[ now procesd to examine Johnston’s
three claims. Made: In o whar follews, all
atherwise unartribured quotations are
from fohnston's artcle.!

2JVL FLAWS V5, 3VL FLAWS

I've argued elsewhere that, in 3VL, R0 is
not mar-—meaninge thar the N0 of 3V1 is
ot the sune as the se of ordinary Fng-
fish.* This claim 15 nndeniably true and
has demomstrably led to errors, both n
vendor DEMS implemenrations and in
USer (uenes—even (i the larter case)
when the user in question was familiar
with W In Pare 1 of his article, John-
ston devores o very great deal I'I".!"-:p'.ll.'l' 1)
argiunge what we all know—namely, thar
even m onlinare fea-valoed lowoc, 210 s
et aened, VR pnot v, ond IMPULS s st rom-
Pl Fle comehndes thar:

“To paraphrase Quinc, ... AND is
merely the truth-functional distillate of
and [and similarly for OR and IMPLIES, pre-
sumably] . . . No significant difference
exists between 2VL and MVL in point
of counterinruitivities of interpretation . .
2VL is jusr as logically Aawed as any
MVL ... MVYL is actually fess mislead-
ing than 2VL, because with MVL, the
counterintuitivities are so obvious . . .
Just because [those counterinuitivitics |
are so startling, they are less likely to trip
us up than [the] subrler counterintuitiv-
ities [of 2VL]"

Mow, we can surely all agree that the
operators (or connectives) AND, OR, and M-
PLES are open to being misunderstood,
even in 2VL; they are indeed “distillates”
of their natural language counterparts. (It
15 worth pointing out, however, that the
reason for this state of affairs is that the
meanings of the logical operators are re-
quired to be context-free, as David Mc-
Croveran wall explain later in his response.)
Mevertheless, | would contend precisely
that these operators are distillates of their
natural language counterparts in a
way that the NOT operator of 3VL is
not! (If you see what T mean.) In
IVL, moreover, AND, 08, and IMPLIES
also seem to depart further
from their natural language
pPR counterparts. As already men-

tioned earlier, it is undeniable
that DBMS mplementers (not just
users) have made mistakes over
the 3VL operators that they did-
n't make with the 2VL versions. John-
ston'’s claim that MVL is “less likely to
trip us up” than 2VL isn't supported by
the evidence.

Furthermore, if the 2VL operators
were as much a problem as Johnston sug-
gests, the whole business of computing
would never have gotten off the ground
in the first place! 2VL is relevant to the
entire computing field, not just to thar
particular subfield we happen to call dara-
base management. (I'm not saying that
no mistakes have ever been made in 2V,
but those mistakes haven't been nearly as
pervasive as those in 3VL have been.) To
put this point another way: I'm quite
comfortable wirh rhe idea of having ro
teach “naive end users” how to use 2VL
eorrectly; I'm not at all comfortable wirh
the wdea of having to teach them how to
uge 3VL correctly (and | speak from ex-
perience here),

As a further conclusion to his first ar-
gument, Iohnston also claims to "have
demonstrated that 2VL is just as log-
cally flawed as any MVL,” and hence
that MVL is “just as secure a mathemat-

ical foundation for relational theory as
2VL." Here I'd just like to point out that
even if we were to accept these claims—
which we don't—of course it wouldn't fol-
low that MVL is a good foundation, nor
that MVL is better than 2VL for such
purposes.”

Incidentally, Johnston repeatedly ac-
cuses me of, and takes me to rask for, re-
ferring to the difficulties with 3VL (and
MVL) as logrcal flavwe: °If . . . Dare is re-
ferring to MVL as a system of mathemar-
ical logie, thea neither Dhte, Darwen,
nor MeGoveran have pointed out g sin-
gle logical flaw in MVL." Actually 1 can
find only one remark in all my watings on
this subject that could reasonably be con-
strued as suggesting that | think that 3VL
is logically flawed. In my published debate
on the subject with E. F. Codd, I said the
following:"*

*It scems to me that there is all the
difference in the world berween:

+ Building a system—that is, one based
on IVL—in which we énow errors will
occur, because the systemn has logical flaws
in it, and

+ Building a system that is at least
Im;lc':lly correct but is open to misuse. Any
system is open to misuse. That's why we
have to have discipline.”

This remark was perhaps a little hasry;
certainly | realize that it would be possi-
ble to define a 3VL that is logicaily self-
consistent, and 1 never meant to suggest
otherwise. What [ did mean was thar, in
a system based on such a 3VL, certain
conclusions will follow that are “logically
incorrect” in the real world. The most ob-
vious example is the well-known fact that
the expression p ORNUI p 15 not a tautology
(that is, it's not identically true) in 3VL.
Other examples abound.

{As an aside—and to head another ar-
gument off at the pass—I should perhaps
point out that I certainly have claimed
that SQL attempt to implement VL sut-
fers from logical Aaws.!" But rhis claim is
very different from the claim that 3VL
itself is logreally flawed, and [ sall stand by
i)

STAYING WITH BASIC LOGIC

Johnston uses the term dasic fogie to refer
to “the logic on which the original version
of relanional theory was based™—namely,
two-valued propositional (and first-order
predicate) logic. And he claims that *Date
apparently wants to remain within the
confines not just of 2VL, but of [basic
logic]"—although he does also go on to
mention that he doesn’t “know whether
[Dare| has ever said this” but has “never
seen an example [in which Date] went
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apemes a il

Thos disclamer
wrnmctory, luavever, or even
disingenuois, smee Jolwston then devotes
whde of Part 1T af his arti-
cle w enrevne v impored posinon that

DBMSs shonhl ™
il by

vartial v ehe

crvnn within the con-
Fines v Jogrres”

In reepoiiee 1o thas broaidade, | nhserve

fires thar Jolmstion 1= it rigght o say that

« the by o which rela-
Thus,
it wontled be mere acourate o say that “re-
maining within the conbnes” of that loge

*hasic ™
tromal theoey wes ornnally biosed.

rarpgr

wias Cold il pesition, rather than

ours {or mine

Be thar as 1t mav, | feel bound o sav
that it’s rey by emnicized
s rominl v For ‘rn‘nrr]nru_‘ 1 i’ cder. 1
never intended rm mde our the possibility
t1r.‘:1p|f\ll'll'|L': such disciplines as modal
bevgriee rest, amd | don't believe any
of my writings sugrest otherwise How-

Ve |I‘-"FI""\‘-Ir'|-

andd the

ever, | do believe strongly thar any at-
tempe 1o ancorporace such CONCeps o
our LYAMSs shonld be approached with
considerable circumspection; the price for
making mistakes in soch matters 15 far too
high. In other wards, | subscribe to The
Prencipde of Cantions evign (and so do my
colleagnes).'”

Mueh more to the point: All this dis-
cussinn of maodal lore and so forth s a
complete ved berrrm! Tr has nothing what-
soever tn do wirh the marter ar hand—
which is, to repear, the suirabwlity or oth-
erwase of MV, as a basis for l{{';lli]!;-"’ with
missing informanon in databases. Maost
af our publications in this feld have
dealt, very specitically, with the clear un-
suitability of the brand of 3V (and 4VL)
advocated by Undd—and supported. ina
flawed Fashion, by SO0 —for this pur-
pose. 4 We certanly don't see any-
rhm;.: in Johnsrons article as a valid de-
fense Lor this particular brand of 3VL (or
4VL).

Incidentallv,
point thar he
o whar 1 Dare amd oo

Johinston savs ar one
“will venture a puess . as
umpany’s phulosoph-
ical principle might be." There's no need
toy pruess! O prmeiple 1< well docwmented
and s a matter of public record; it's The
Principie of Caneeons Divsign alveady men

noned. '’
right m sugeesnng thar our posinen on
this whode rather
than "lilweral” Perbaps the point necds
spelling onr rlhar we're nor ilking abour
pelities here, we'ne talkange abont the best
way toalesern amld ppslement sntfoware

In sther waonds_ Johnsron is quire

e 1= “comservative

svstems—svetems of o cither mmdamen-

tal patire tow < i1 which errars of

el
I‘|I:"§|u|'|i s e o ..‘l.!l1‘-|’l'\-||'\-| II|'|“'t'I'|I|L'T'|I;'I'_"F_

Faberidism nogeb be loehily Lindable in

the political arena, but it doesn't follow
that it's a good position to adopt in the
arena under discussion.

INCONCLUSIVE OBJECTIONS?
To repeat from Johnston's article: “Date’s
nhyections to MVL are not as conclusive
as they may appear at first glance.” Since
Johnston does not even address most of
those objections, the most chanitable thing
that | can say about this claim is that it
remains unproven, Here for the reader's
henefir 15 a list (it 18 not annotated, for
reasons of space} of some of those unad-
dressed objections. For turther discussion,
See OUT MANY Previous puhla:nl:i: s on thas
subject, 2

+ Mathematically speaking, a "rela-
tion” that “contains a null” isn't a relation
[and so relation theory doesn’t apply).

« A *relanion chat “contmins a null”™ wi-
ilares Codd’s own Informarion Principle.

o [f TABEE_DHE represenes frue and TA
flE DM represents fadie, what represents
wrrknatn?

* What's the relation predicate for a
“relation” that permits nulls in one or more
of its columns?

+ The fundamental theorem of nor-
malization breaks down in 3VL,

+ What's the justification for treating
nulls as duplicates of one another for the
purposes of union and projection but not
for the purposes of restriction and join?
{In other words, are two nulls equal or
aren't they?}

# Even if such a justification can be
found. why 1s it necessary for the relational
algebra to suffer such complication?

* Expre*.:ﬂinns that evaluate to frue in
IVL are not necessarily true in the real
worrld (in other words, *3IV0, doesn't match
realiry”).

And so on (this list isn't exhaustive).

DEFAULT VALUES V5. MVL
Here I really do obyect, vehemently. John-
ston misrepresents, or misconstrues, the
default values approach and then artacks
his own misconstruction. “When we say
that Jones doesn't have an hourly rate, we
don't mean that he has some special hourly
rate—the $0.00 rate, for example.” [ agree,
we don't. What we do do is this: We say
that the domain for the HOURLY _RAIE col-
umn is—let’s say—2X, where X consists
of all possible valid hourly rates plus the
default value *“N/A." The system certainly
is capable of recOgnIzINg this default value
as meaning “not apphcable™ and acting
atcordmg]v {and indeed should do so).
There are so many points [ want to
make rtgardmg this particular 1ssue that
I think it best to save them for a separare
article—perhaps a column in my regular
column in Database Programming {5 De-
signe. For now, I'll just have to refer read-
ers to my own published description of
the default values approach.'

MISCELLANEOUS COMMENTS
In this section | want to respond to a
number of miscellaneous claims and ob-
servations in Johnston's article.

+ “Oine of [Date's] arguments—the
infinite regress of truth-valtes arpument—
does not apply to many standard versions
of MVL."

| never claimed thar the MVL ap-
proach (more accurarely, the idea of us-
ing “nulls” instead of values to represent
the fact that information is missing) im-
plied an infinite regress of rruth values;
rather, [ claimed thar it implied "an infi-
nite repress. of medle? These two claims
aren’t the same thing at all! In face, John-
ston's error here mirht well be called a
howler. Although it's not irrelevant to
point out that many other writers, in-

47



l'-ul.l 11|Ir11r‘||- .'bl'ld 'I:hl_‘ din-
thors af the draft *S01.37 proposals, have
alses Falless inree this cume trap of equaring
pdbs amed el values at one time or
anethee ! 510

2 "When porepresents any of several

{II11I1II|.: Frarde

ditberent kinids ot <ell-referennal smre-
ment, .. rantolunes [soch as p R p)
t\("l ot o ontrsdhetons

Aty thes Tecome paradoxer—rthat
1, smatements thar are neither frwe nor

ferfre A Comrediction s o statement thae

wodenmeally Snfe its the opponsite of a
whieh 1= 3 sratement thar is

wlenncally srae)'

ATy,

+ *lr showrld T an abject lesson o
thewe whio deeam of relational datahases
A5 CODTEMIPOTILY Versions of such self-
evilent svstems that Frege acrually got it
wrnng!”

I cosnmerraon with this rtrn:lrk._]nhn-
ston inpsutes to s the clam thar we would
like o realize an “ancienrt [but unachiev-
able | phalosapbical dream,” We've never
made such a clanm; indeed, we've shown
that we koow that the 'phiiuﬁﬂp}ﬁt:l
dream” in epicstion can't be realized.™

* The “prosat™ that basic logic 1% non-
mnokone = L;|"|:'L"i1 WIS, ul'rhnt 1t botls down
oy 1s the fislloawinge

1, Chreries privduce results from dara-
Trase states,

2. "Nilibing an axiom” means changing
the darabase srare (ir's just a fancy way of
saving “updare the darahase™). .

3 Clangme the database state wall cer-
tanly change the answers to some queries
(it winildd be prerty vseless if ie didn't!)

# The penmin example is specious too,
tor ssoilar reasons, (1 can't resist the temp-
tation to refer tooa as o red pengunm, per-
haps it subsists on red herrings.)

& “Srtandard rwo-valued, first-order
predicate loic is wa erath-valued!”

This clairm is correct as stated, because
“stamedand rwen-valied, first-order predicate
Jevgrie™ permirs milinite scrs and ||l.|:.ln1‘|ﬁ -
catiem over them. In darabases, however,
we deal only wirh finite sets, and John-
starms it s ireelevant,

R (R surprise some to realize that
MV 1= consistent with bivalence.”

Ir certandy sitrprises me! {and it’s a
very sfrimee remark ro ruck away n the
reterences, if ie's reallv as sigmificanc as it
seems o bel “Bivalent” means two val-
wed; the “AV™ i MV means, well,
many vilied, where "many” means greater
than twn

Pl Inbmston s referming to 2 sys-
tem i which every rrith value nu.;'pl'
rrtie irsell o ar sovme 11-1'1|rr11 effectively
comverted o fifie SR 3V might Ihe
thonght of s Trefrving in this way, sinve

L

(for example) SQL queries retrieve only
those rows for which the defining condi-
tion evaluates to frue, not those tor which
it evaluates to fake or unknown. In ather
words, SQL effecnively converts unénown
to falie—>but it does this anly at the outer-
most level of the query. In effect, SQL uses
3IVL internally, bur switches back ro 2VL
“at the last moment.” If this 15 all thatr
Johnston's remark means, then his point
15 irrelevant, and our cniticisms of 3VL are
still germane.

# “1 think it is clear thar the superval-
uational approach s not ar all unwieldy.”

This conclusion s far from clear to me,
and 1 suspect it isn't valid. Is it always pos-
sible to recognize tautologies and contra-
dictions? Even if it is possible, how fea-
sible 15 it to do sof (In this connection, it
might be worth mentoning that—as a
correspondent, Ceuan Clement-Davies
fram Frankfurt, pointed out to me in a
letter following the publication of my de-
bate with Codd'"—such a proposal seems
o mean that the DBMS “should use rwe-
valued logic to detect rautologies, and
three-valued logic for evervthing else.
This would be a curious mixture.”)

+ “That RDBEMSs could eliminare
these [join| costs, or at least keep them to
a manageable level, is 2 misconception put
forward by vendors and, I regret to say, by
Date himself.”

Here [ ery FOUL! This comment is
graruirous at best (it has nothing to do
with our complaints regarding 3VL, nor
with Johnston's ahjections to those com-
plaints); moreover, the part that refers to
me is untrue, 've criticized the vendors
for vears, not least in the columns of this
magazine, for delivering inadequate lev-
els of independence berween the base
aned stored table levels. (Such lack of in-
dependence is the crux of the issue here;
if the vendors provided a greater degree
of such independence, then join costs
cnuld indeed be eliminated or kept to a
manageable level.”) And [ erv FOUL
again, for much the same reason, in con-
nection with the second paragraph of an-

notation to Johnston's reference in Part
IT of his article.®

CONCLUSION

Johnson's article concludes: “By restrict-
ing ourselves to basic logic, we spurn a
logie that wears its difficultics on its siceve
for one that hides its difficulties up s
sleeve” (and so we should indeed opt for
MVL instead of a 2VL). We find this
conclusion prettily phrased but unsup-
ported by the arguments that precede it.
Owur own eonclusion, by contrase, is that
we find absolurely ne reason in Johnerons
article for modifying our position.

HUGH DARWEN ADDS:

Chris Date has already said nearly every-
thing [ wanted msavamhmm and [ agree
with it all. Above all, Johnston has not
nisen to the biggest challenge facing those
who would Tike to promote MVL as a
foundation for database systems: He has
not given us a replacement for, or even a
suggestion for a replacement for, the Re-
lanonal Model of Darta (including abstract
machines to replace the relational calcu-
lus and algebra, and a darabase design
merhodology to replace the relational
methodology based on dependency analy-
sis, especially functional dependency analy-
sis). He writes, in his conclusion to Part
I of his article, *1 believe thar there is not
adenuate reason to enshrine basic logic as
the lognc for relanional database access lan-
guages. " But relanons just do "enshrine ba-
sic logic,” by definstion, so this statement
makes about as much sense as would “T
believe there is not adequate reason to en-
shrine the basic operators plus, munus, fimes,
and druede as zhe set of operators for domg
arithmetic.” If Johnston has in mind some
alternative structure, analogous in some
sense to the relation but enshrining MVL,
then could he please tell us about i?
Does he perchance have in mind some-
thing close to what SQL pretends (in both
senses of that word) to support? Take the
example of the EMPLOYEE_EARNINGS relation
in which cerrain symbols appearing in the
BOKLS column are to be severally inter-
preted as “a bonus of $1,000," “a bonus of
$2.000." “some bonus,” “no bonus,” “a
bonus of $0.” “some level-3-securicy-
classified bonus,” and so on. I'm a simple
soul. | cannot see any way of preventing
the DBA {rom designing the darabase in
such a4 manner—and [ would have to
change hats before | could comment on
the adwisabiliry of doing such a rhing. |
would just observe that the dara rvpe (do-
main) of that BONUS column is mor MONEY
{although [ can imagine a funcrion that
would easily map a certain proper subset

4 R
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of thar dosreaim o values in the MEHEY dio-
mam b [ ides vmder=ranil that somethine
called “mvnlal logeie™ mepfie he able to hri]'l
ts P le sueholosins ina general way,
bt bt jsm't chear toome thar such a mech-
arsim wonihl necessitare a deparoure from
2Vi

lohynsrom roile ont the nhi prﬂl“plu_-mt -:I‘
mterpretanon that anse with the logical
operators and, o, aml Jnrlﬁfirr. We have
pever diemied that tlese |1m|::1|:ms exist,
bur they aren’t remedied by MVL. Be-

sithes, loprend g eeally does mean one of

the things human “and” means, and log

ical ar really dewes mean one of the things
Farvvan "or” means, and 1t's nor difficult to
explain 1 human beings which of the
mennings 1< rhe .||1F-]i1':l|'+11‘. nne 1n hoth
cases. Lowenl smpdice means evervthing
that human “implies” means; if's just that
humans nse ondy hall of what the logical
-1[lt‘ff|l'nr meAans, 111(It are snmehmes a |ll'
tle parzzledd as towhy legricians bother wath
the other half {1, an amateur 1in the ticld
ot Togic, hive sometimes heen surprised to
fined myselt detending the logaan’s po-
sition in hor dehare wath mathematacians')
These “countermnmtivities” should be put
intr perspective against those thar arise
with V1.

[y the wav, Tdon't believe ve ever
nsed the phrase *counterintuitivities of
interpretanon,” which, personally, T can't
wiake sense ol | Jud use the phrase “dil-
ficuiry of mrerpres i, ansing trom the
“reaps and counterintuinivities” in MV,
which does make reasonable sense (to
mel. And Faehe bave wotten, if only |
had been bold eaongh, “errars of inrer-
pretaton,” bor then our gunsavers would
probabdy have aconsed me of bedirw=the-
belr rhetone. Bur onr ginsayers are mostly
silent omes, in puble, 5o [ am arleast very
grateful 1 Tom [olinston for his etfores
i renpening the debate,

DAVID McGOVERAN ADDS:
While | am <ore Tom Johnston is well-
mtentoned, T rhink he has missed numer-
ons inportant pooaes and misinterpreted
many sratements from my series of arti=
cles.” Unmments -7 below apply to Part
I ol Johnston's article; comments 2-12
refer o Marr 1L

1. lohnstons use of the term “inrer-
pretation” is verv Jdifferent from mine. |
have consistently used this term in the
Tarekian sense (except where [ have ex-
phieitly reterred o "semintic interpreea-
nen L My coneern has always been wich
providing 2 consistent formal interprera-
tion oy wirks o semantic interpretation
having somme relevanee to darabase work,
Ulsers ot fogrie mnest understand chat ar-

bitrary assignments of meaning to logi-
eal operators and truth valuation symbols
can completely destroy the value of a log-
ical system; some assignments work and
others do not. | have yet to see an explicit
WL (or 4VL, 5VL.,. . .) that has the re-
quired properties, and indeed argued in
my earlier articles that such a logic was
impossible.”

2. Throughour his artcles, Johnston
confuses the need for a computational
appararus with the issue of the ambiguines
of the English language. He proposes the
use of such logics as guansification over
propasitions, modal lage, second-order pred-
icate lagte, relevance logte, epistemic lopic,
deontic logic, and nonmonotomic logu for a
DBMS. Bur such logics are, in general,
either incomplete or inconsistent, have es-
ateric interpretations (and are therefore
very hard to use at all), and/or may be
completely noncomputational. They can-
not be used for automated query opti-
mization and therefore do not provide log-
wal data independence! We can reasonably
assert that they are inconsistent when
lumped together in a single logical system.

3. My usage of trve and falie differs
from Johnston's, particularly in that | do
not equate propositions and statements
{and certainly not utterances), nor do [ use
the terms “proposition” and “statement”
interchangeably.

4. The issues raised by Johnston re-
garding the interpretation of English
statements into formulas of logic have no
relevance to the issues ac hand. English is
context-sensitive and, as such, beautifully
ambiguous. It is precisely this ambiguiry
thar allows us to carry on conversations,
as | learned as a graduate student from Jim

MecCawley (scc Johnston's reference in
Part 11 of his article).® But in any partic-
ular context, English statements are trans-
latable into logical formulas, Even furure
conungents such as “It will rain tomor-
row” can be formulated logically; for ex-
ample, we often understand this statement
to mean “So and so claims it wall rain ro-
morrow,” but we rarcly construe it to mean
something so simplistic and Aristotelian
as “Rain happens tomorrow"! The first of
these fwo construings is classifiable as frue
or fafse, while the second can only be clas-
sified as some kand of nonsense. Darabases
are holders of assertions made by reason-
able people; each row inserted in the data-
base is an assertson of a fact, not an absolure
fact. We can't do anything about this state
of affairs, since knowledge is always some-
what relative. You can never logucally prove
that you know anything.

5. Every elementary schooichild study-
ing simple set theory learns that AND does
not mean English “and then” and that I-
CLUSIVE OR 15 1o be distinguished from EX-
CLUSIVE OR Yet Johnston seems to think these
are subtle issues. Logical OR, AND, and IM-
PUES are not simply distillates of their nat-
ural language counterparts, since logical
connectives had ro be made context-free,
This freeing of the connectives from con-
text has always been a major aspect of
2VLs evolution. By contrast, | have never
seen any evidence that the development
of 3VL was due 1o an attempt ro make
the meanings of the connectives more
“natural language=like™ rather, it seems
always to have been a matter of circum-
venting the restriction that connectives
apply only to propositions and well-formed
formulas! ’

6. Johnston wrongly asserts that PO IM-
PLIES Pt somehow means thar any false
proposition Plimplies the truth of all dis-
junct propositions Pi, Instead, it is the en-
tire proposition “P IMPLES (P1 O .. DR Pn)™—
and not the disjunction P1 08 ... 0/ P, nor
any individual M alone—rthat is frue. Per-
haps Johnston is confusing this issue with
the more common concern of heing able
to prove anything from a contradiction.
The proper understanding of IMPUES would
be “accepting the truth of a false propo-
sition implies the truth of all other propo-
sitions.” Expressed colloquially: “If you'll
accept a falsehood, you'll accept anything.”

7. The exercise at the end of Part I of
Johnston's article consists solely of prob-
lems with ambiguities of English stare-
ments presented without a clanfying con-
text. The exercise has nothing to do with
logic!

8. The reference to Russell's Paradox—
“Is the set of all sets a member of irself?"—
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— . i

s Frege s granutos
i ol irrelevant.

W lohnston’s defi-

% it of the Ulnsed
!\) Wl ﬂuumprmn
woeorrect lor systemns in-

volvige quannificrs over

precdicane variabsles baving domesins thae
are vkt sets, b s ot correcr  f all
preedicare variabde demmng are finire. In
this Leeeer case, it s creial o dehine the
frmnee deerrnm o thavonese for all predi-
Thie Closed Workd As-
sumprisn then means thar if PP s not an
vytionn nar a thesorem ol the sy=stem, cither
if w anrssde the dlewmasn of discourse or

e varrabdes,

we may s TPk an axiom, Johnston's
defimnon leads to logrieal systems that
are inberely exsersible with new axioms.

T feabmstenn gives an arguiment against
truath funetionaliey, asserting that “basic
loeric™ 1= ot even tith funenional, [nfor-
rienarely, the weplied definioon of truth
tunetronal 1« simply wrong,

11 Uvintrary fi _]ulmtl'nn's 1m|‘l|1.c:]t1¢:ln_
stavmland 2V1. lirst-onder predicare an'c
15 trrth funcrwmal as long as qu:m[iﬁr.‘l.linn
i= ot e Beate varables defined on hnere
demanms {whiach entnils a special version of
the Closed World Assumption). Regard-
i Johnstons alrermative supervaluational
appreach, Dweonld ove to see an algorichm
lor identitving rantologies and contradic-
fions—nra presd that any such algonthm
earher = or 15 ot Nf'-rnmpirtc.

12 Clavme thar RDBMSs cannnt op-
tiunire tor the join /O problem are ludi-
crons. [ wonid be pleased to consult for
any verelor interested and would cven of-
ter a diseonted rate 3 they would im-
plement the aluoethm in question!

There e sy other errars in Jobin-
stes aetiche that Dawnuld have to spend a
wreat deal of tine correcting and explain-
mz all ot them, Some of themn represent
tnlires o umleestamd mysedl, Date, and
[harwen: others are due to incorrect appli-
catiom of formal bwsics snll others are sim-
plv talse as=cetions abour the history of
others are doe to a lack of under-
stamling of sl MeCawley referned to as
“Tngorsoe Togice™ wnd naoireal langages.

It s vmcledr toome o hese to help
readders vederstomd the negative impact
ol sachorteles amd avond the dunpeerous
comwlnsmms they ideaw, Al T can oo is
sugresr thar, beliee vou support csoreric
bases tor vonrr DYHMS, vou should be sure
thar W GOy can aftord 1o risk the
valufire oof v apphcarions and the in-
tewriry of vour dare, Ar least wirh 2V,
we understand what needs m be raugehr,
wir trderspand wlhine needs mocbe imeloded
i DIEA S qpuer s Bingugges and oprini-

Tewerai;

ers, and we underseand how to avoid any
mechamical (that is, automaric or compu-
tational) errors. Thus, we do at least have
some hope of identifying other mistakes
as human errars and striving for better

use of the produces. The whole point of

COMPUEETIZANION 15 NOE o autormate crrors,
bt e automate correct (possibly complex)
procedures—thereby leaving to people the
noncomputational tasks involving judg-
ment, intuitive recognition, and creativ-
ity—and (hopefully) more time for these
enjovable activities.
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