How TTM Got Off The Ground
or How One Thing Leads to Another

by Hugh Darwen

The 1993 presentation of the UK Open University’s course on relational databases
included a question in a test paper in which the students were asked to state the
meaning, in real world terms, of the following SQL query:

SELECT NAME

FROM CITY C1

WHERE 4 > ( SELECT COUNT (*)

FROM CITY C2
WHERE C1.POPULATION < C2.POPULATION )

As you can see, this is a “quota query”, asking for the names of the four most
populous cities (noting that if there is a tie for fourth place, then all participants in that
tie will appear in the result).

I was one of the tutors whose task it was to mark these test papers. I struggled with
this question and so did most of the students. My difficulty was caused mainly by the
perverse way in which the two comparisons were written, causing me to translate this,
word for word, like this:

Show names of cities where four is greater than the number of other cities where the
population of this one is less than the population of the other one.

By analogy it seemed like asking somebody trying to purchase alcoholic drinks if
seventeen was less than their age. I tried inverting the two comparisons:

SELECT NAME

FROM  CITY C1

WHERE ( SELECT COUNT (*)

FROM CITY C2
WHERE C2.POPULATION > C1.POPULATION ) < 4

Now my translation became

Show names of cities where the number of other cities whose population is greater than the
population of this one is less than four.

and the real meaning became clear. I thought it was a bit mean of the test paper
deviser to set the question that way—after all, we’re supposed to be testing the
students’ understanding of relational stuff, not their mental agility—and I told Chris
Date about the question, asking him if he agreed that the way in which the
comparisons were written made it more difficult than it ought to have been. He
readily agreed but added, “I think I know why they set it that way. Many SQL
implementations won’t let you write it the other way—and by the way, that includes
your own company’s implementation, Hugh—DB2”.

I was flabbergasted by that information. I had come across many funny quirks in
programming languages during my career but never one that disallowed certain
expressions from appearing on the left-hand side of a comparison while allowing
them on the other side. Was there some problem, perhaps, with handling comparisons
having “scalar subqueries” on both sides? I checked the new edition of the
international standard that had appeared in 1992 and found that no such restriction
was mentioned in it.



Now, at that time [ was IBM’s UK representative in the ISO Working Group that was
(and still is) responsible for the production of database language standards, which by
then had become just SQL standards. The aim of an IBM representative was to align
the standard with DB2 (just as it was the aim of Oracle’s representatives to align it
with Oracle, and so on). Perceiving a point of non-conformance in DB2, I got on the
phone to my US colleague, Nelson Mattos, who was IBM’s representative on the
ANSI committee and from whom IBM representatives in other national bodies took
guidance. I told him about the point of non-conformance that had come to light,
suggesting that he might wish to get on to the development groups responsible for
DB2 on the various platforms IBM supported, to advise them to address the
discrepancy.

What actually happened was not the outcome I had envisaged. It turned out that the
previous edition of the standard had indeed included the restriction in question—no
subqueries on the left-hand sides of comparisons. At the next meeting of that ISO
Working Group, in Munich, Germany, January 1994, there appeared a change
proposal from the USA, authored by Nelson Mattos, against the Technical
Corrigendum for SQL:1992. (“Technical corrigendum” is [ISO-speak—a euphemism
for “errata”.) The proposal in question was a simple one: to reinstate the restriction
on the use of subqueries in comparisons! It was my duty to my employer to try to
persuade my own national body colleagues that the UK should support this proposal,
so I swallowed my pride and did just that, and the proposal was accepted.

Well, there’s such a thing as the last straw—the one that breaks the camel’s back—
and this was the last straw for me. Ever since the publication in 1990 of The Object-
Oriented Database System Manifesto and the response paper, Third Generation
Database System Manifesto, Chris and I had been wondering if we might attempt a
response to both of those manifestos, and we had been using “The Third Manifesto”
as a provisional title for communication between the two of us. I was so ashamed by
my participation in such skulduggery that during the interim weekend of that meeting,
while many of the other delegates went off with their skis to the distant mountains of
the Austrian Alps that I could see from my hotel room window, I put pencil to paper
and faxed the resulting nine pages to Chris Date. What follows, with apologies for
the awful scribble, is what I wrote' (some of the alterations might have resulted from
Chris’s immediate response by phone).

' Thanks to Lindsay Darwen for scanning in these pages for me, nearly 18 years after they were
written.



T Thied Mowifesl (Ofmﬂ'd{ ‘3-3 HY Huwnﬂr’\r@&w““'ﬂ.jm\m%

We cech o flion fomdabo fipofs fubas
dale. o NVl plawer . \nJe nov - belicue
oot N doboloosr Lowspage SAL 5 capakle
Fuvi&%ﬁ Luele 2 wwola R ow 7Mcl—eaa{l e
be(ieve flal ojt @MJA.["\N Slowld o M[,j
poved  n Yur [Lelabnal Moote! 74 AM-A, as
pesenked o Vo Loocld In (A6 bw E.F. Coddl.

e A
Jéaéuuﬁg#l‘ﬁi’ howe  Qhicem  pa  Vgie  Alconb ?!t?m,
WC/&)MB Sowe Yhat howt orce m Y toune a(
05\'\11&‘( Opentabim, \We lelieve hat Yuore (fgaw
o oilhoppndd do T leladipad Model | oot fuak
#W@f« Ao dlelah mad Mode!  wneeds wo ox Fewg i m,
o Coweeh o~ anodl | olioe o, 1o povensin , oo
~ Yuoar 4 be accommodated m cowme Jdabnbase
g&wxbmg Halr  could e Yo éfoww,ﬂa’(ﬁm we cgeel

Lz,b Q‘J‘KN |be Cusl. o (o%om,aa,e’ ol Oeb e nowwe
be .

M&Mw\d(pa(%e s d&éiro&/,'fj g(

\b SL&_QQ l-'-w Qu(c_‘)ec(r *h; cénFounn p-\eao-s:fo'ww Ponsl
Cga’rm mocesiphms . Sowme .P'\.QACH]\(]HW! a6 e e fvow
s @AmeJ ';(_ﬁﬁd(rf r) b)_mf"a, oww’. we  shall colf
Fuene w(a%mﬁﬂf?t&sa-p‘hwc ; P(';E/)U\.‘Q\r\n, frat do
abyioy e bes! ﬁ‘-‘ ‘PH ﬂww-“p;"“"lh.

Toshndre | kﬂ»ﬁmww,h} g deaived L;,b fornuwnig o biuan

W Y kel 1 beliced As o E
MC& w over YW Gk 4 Co g teliced oo e Laove ecud
MM’%‘ hp&ﬁ'ﬂ\gd&f‘ lmm Ondl M.r_.LL‘-HJ &ﬁ(ol; 5 oA
Yo P\,oi)ac-lf'\us Yook nelahon over Yoo il od Llfue” afhibute,

e

aQ
—




wov e foe o Dlohoed Tloolet e ol

" ofuen QH!WCSCVJ 'W,oc}\‘.pk ms &Uos-w'\ abeol s
00 paoighas . We dullanly cakegonie
M’s ‘MEU\\\\PKhL, We e oo ceodt ko 1 kouni
\5’5 wa'up“ﬂ#& ol 'Qiggcvﬂ.e\'\wg‘

QM Dm&lp}\ms P"'\h“mg vw{.au-' bﬁ)M\v

k. A hdn&#lom ’ i< a[@ev o'{ P.Olti'&lrcml' | Rowswed |
M(QHW—VWd voun takles /,h] vorglole s
‘Q(&HW'VWW {{( s bopumd b foams /Qe(ﬁﬂ\{hl
We  shall sgfer bo fuet. vorniabls as “base Fabl:’.

200 G wroie

2. A @ﬁh@_ﬂr s & ek ,L{‘ ﬂl\"‘#’f"ﬁ”m l Paiced
wHHh & wgf,.(f ﬂf"—up(m oves M. A .Mfmp(z
e B isecen cMc!m.,-;';nﬁ QK-MQ[EQ e Vadue Crtreponclag
. eoel A#A‘-\a.—‘re i~ H (ﬁi;ﬂp{:vﬂﬂ‘\lm fmv‘uv-ﬁc)
e oy TSCe . Nowwel  Fom, g
Sl pel vy ssihle velves _

&r s ko f(—&W\___.__m:m /l &

3, 3 shalt  polee Mfwm;pum,w no
M:c}llp\ﬁwf, toncesunmy Yoo domaws over
Wick  allaltes | aelaRws wosy e olofived,
Howenen, 3 chall wolvats Some collechonm J¢
lfh‘lM'\HW comgtuets o Quppect e &(qf-\w"\\'w i
dowonss  od  agsociated opeabn, )| arbivhony
W@(Qk'.#«\:}. (Aw operabic Yook rehons o value

i~ St domenn i ferwed & sealon qam’ﬂr*, [

O&K\'\'*gl\‘:ﬂ- Jrwet  rieraka (f\w “aelah anat oWh«s",)

€ i | dekiy



&, B shall  (arlod e p«}u-\‘-\,{\re Ereshiitty |
cappas e drpuivm o o dabbon aut Yie
51.\505(’7*-‘@'—" VLA«OD(:%( Ca\r"\w c[ fech e o@'&x wh W

k <half frovide @ notatiom | Rel |
whick  aelaBan- valued expenian )
',aJJeH\M towaploily cou ke oxprered.
m N Ouaa e dz & Qw "fﬂjn&) —%5 G’f—, éﬂnukhﬁ
e aefloWm —vadue ko ik BT s bownolj
waliond,  glall o o valid oxpemin e KEL.
{tl'rw!.‘—”__llu %Q\NAF Ngekra 0&9&*\%}‘ . C"u&j
shoall be expues ble > REL.

RN

6 . k &k‘&l 'ﬂ.%w\"“" & 451—. ek e | an Ao be
trgead  Fo a4 bear ctable,
(Kote: ‘@‘\9 conope | My doen  wak [/?cwh?“o-"} Yoo

et A PreoviBigl m /) conveu itnt cluond hawmds

Roallan b She TNCT | UPSVRE aud JOLETE
e s oy o SCQL..)

}
4

. h quﬁ/e pravids o ‘//c,ol‘a"‘\ﬁ\n; C/_, o laels
ot velwe d o< fessy ms ag a}\ﬁzﬁhmﬁ CWAP(M&B
con o wnHen J‘vgw— Yuo puopose dy Aefiw e Ao Fabose
Consbends  CL ghalll weluole on ofersdor Soat
achnwy  Due or\(a:f_u aecovdry 4o Aledeo, o ot
e  valme d’z, Cpwne ﬁM@«&ked ﬁél_ Lo 15§

oA




QH R‘DSC’«}P\!\WS

Femersy of

Tle obsewantr recder Wi Lole Cf'Cmff(m fwsodwahm
dlocwumated o Yuir seclan pue
d( Je AM I‘Of«&.\a\iphws‘ s
aaBtales Mool howe

oo

ffoav cal conaeonces
Ve 4 Yie tmake
heow maste w Yo dalaloane
Wé,ﬁ’ .CCQL, LJe er‘( g "\em{aﬂj’ Aeve}.'{‘[neah, -
b\)h-l\«ea":(,aw‘, S WW% (4&1 ) ;/( dm.rd-imﬁm

i Fveve, acdohie M, expenbl - MEL, Y
odi bk ¢ R chall Lo dichingchable by nome.
(l‘.o., L) npre ma«vxmuwm coliwnes ' Lhe
SQL,S Qebegcer AN FM‘M"TE! ound Mo nare

d"“-r"l\(‘&h wiumw AOwmand A e SELECT 54,5( o T
ond SELETT Tlox, Tr.x Edem m;rg)

1. (e Ny M'(Af"'\w,f?‘ Q'F,D'%‘L(? w HLEvL, 4
€l oud €2 ane Lo nohiples o A Yo
iﬁu Skall e Somnt albaibides, 4 K auen
o¥ e Value &or a e €1 oly {f—lrw Yl
\f&bd ./L e w~ E’L‘ {gw

(T.«. “doplicate rows” are oubloawses | )

For evensy sdahon [ erperible W LEL,

d—[y( LNE aﬁ/vjwc, a o A, qﬂu“f enmes v M—'-f"up(.p,ﬁj
e (L: ﬂswh‘w bo come yvalme w Wit
oto—vwounRA '( -

(f.e "MNo Mofe ANuLLS, ever /")
o D ghell sav forger York Via ndlabivn ove

20 ol T 0 asapeckebile (owa’ whereslieg )
m.



< ‘)(“" amsant @;Wrm FE,

<, [4‘@ TV e Sewne POl o P 0”’ who et
Yo aelabon K| 3 AMamzd fo S)W
&L TL be comu Pri~r K e Fes. T 2#
Wiet, e Lelake 172 g amigod do < G
Ol sfune e o olien on; guanenh, fo Q behues

T el T2, Thew , ab oL j‘\w'\u Ewh»euﬂ

f( anncd 17 r Ve et O 2y e g ‘QL_D‘_ﬂ
achon. K
(Le. no wwrte  updakmy Views W IITHIUT CHeEK
oPTIon |

—_—

(ow‘mrn 2t TR my Ao cctnpnked
g ot ol ol Q)\(‘.'n{*\arb reab v s
"o vnahu.z one A‘a:o [uh(,«) P&rt)l'm baked

6. Al

P

TN shadl vy be SQL,

¢ > Qeall  be  Conrh uckus acteizing fo Yoy
a@Q mh‘ﬂhw “*\wc.plﬂd Good [_Mﬂpg
k&eﬁ\,\&mV o2 to Aanentably, v tolakee
SAl



00 Pr@hc}\..lo\';wg

')Q.U\ﬂ’l‘m’ﬂ
ol lgalome W Lo ponlbple | if av o2,
he 2eckol, o | ‘
‘s M'W“L“"{"‘ SL"‘M/\W" nleersen iy be whoniled

T E\/@'M-) o}-le-\ahlv 50&-{ wed  he guped Y JL&AN
[IL‘U-'{ lk’ :’.‘\-‘(""'OV’M ﬁ/(/ro L( ﬂ(ﬁ!"‘!»\e/ JLV /}“EL\J‘M /g(,a,lu;\...op! ttéf\u{"‘jw)
! (/k{u 1 pletncg bt = fm o tbdome - oty ‘f“":i&“ {f_w_ Mo fov

it Lugent _r}
4 }4'/\ L,Z}«gl"mcr ~°’ fuprf M% & fpoon (4 b}
Whorever  av dilamer o Eupo !'—v'\.)];r en fecked B

Phape ¥ t

S, Tnawsaebas chall be explicity  gleabed

s omded.
6. W shall be prnble bo wosl hamscetion
"fF Nd VL;.":\RQ\’ WVU\SI'MD

00 Prosoighom
[ S?ec\ol *‘-3?\,;5 band Dzl ghadf be
tofimed o dowains | gnd vob spplactle
o aglpn ma.
1, Ng :&W\c-%m VD Cals s \wv) Yeandl 25 e to p’[:J‘&.b,

il



\/@/U) gﬁw\:) jujﬁm Hnar

| Ml oo cndidate by alnld ke
M(aud va overy (bore J’J\(a&l ool
e ophowadl  npuninalia q{ =« P‘\‘.wwuu)
heey alould loe ijw?'&eﬁ(.

2. & 3 Awiable ’ bk kcinm. ab b be c{zm)hﬁt,
df"( & ﬂ%w: to ke able b Cowopuke Yl
Candidake ’Z-&éa ajz 0&‘3 ag‘(_fhiuuuj M,&Hm./l?}
QP‘M"UJ “ Rﬂ_, Suele Yeak:

@ condidare buplfae “wlevied by S
Wheeo #'75 am ped d5 S

@95 Cowolid nle hoz\ 0’1 s Ancuy be phelocteod
e Tho v?»d—,thAHw abhod R Yobr s awenflali

ko & Lt 4 .b
N\ shou(J proviels sued. ’r‘mJ?LM bt wihgut
oy a/vtmmlra Yool Compuked ke are gl

P ropen Cupon . 7mpMHm h
Moy s bﬁpe}e Wil eacl ofouj ™
Yoty de Y Guecer ok MP”“"“’J guﬁ&leua’)
Yook are’ achwally comoldate ewa.

3 What ¢ Muﬂﬂflj A{Cfvm/ lo a» Y "pafu/oyd"
fé & ‘a(agucaw shall Be 4 cok q w-(a‘im;)
oun el ég]ﬁ)\.b‘/\_e[ajﬁw\w e (_AL&»CO%W d(l/‘-f?\n.rJ
be okfus-ble o (el

b, CWL"{/"J""‘ Aelahons Alould o MfM{-C—H.



5.

Rfl Hrould  vrclude olb Leanl e
special  sporabe  fre Vo heabuak o
neewative aelaboss | gust. Yok Yo
dromsiWoe ¢ lagare o, et o aelal o com
ke comveniedly expueved,

UV‘{VMS‘J MH&';(AHA- gfm.ﬁp wpk  loe
g-'.zjvf]i(mf Wocen e d:ﬁ‘]'\"mf}‘ bo escpren
thow  oerilentiof chM '{—i(ﬂ'#'iﬂ-

Coc oxownple, i 0B vnclodter 2 speesfic
U"l&al'm d'v‘f see (abhoal /Jm;lﬂehml frge 1 F
Sleowlof ab(.io vncluole  pne 0‘,}; Your 5&*«&&&'
Jorw o alabwsd olivitio wsted S Cref T,

E glwowllf /&MWL , L;Jf o M}M;re,
wvocal m Ann _}u,(au%d "leosk Py enove
wn?d’% ;v- (ﬂMt\b’uAb&s 0’14__&. K'{‘\ﬂ\h k

S-’\w-&\ﬂ»g, B &MJJQ{/}V{}@N¥ ,f/}w\' oV
neqive | . cat 1 ethen oo fnoum sy Csmgwfs
61\( '|wpkbw~n\..‘r&lﬂm D”l [MO\A.?&«WD Qfﬂ-zﬂ}'
SAL chudld be vepemible o X,

So dhak o painlen ,M.B\ka\ owbe T3

o lale fo¢ ook SQL waoa,

-10 -



OO0 V Su_ H g

[+ (’V\ L-QAL‘OW-CP g{,«.{)wu L‘le S m&#‘, i
S satblic ol o
2. «é sawe Lghaha M“‘LW’
“a&n;‘oa{rﬁiam@m s Q( e ble ab Yo
DRV S 7{3@2, Hugre  gloonlel b
W o LM { szfw(fucf bebwieer Al
o ribabes  ouel ¥ ik amens -~
e A NS VO S
lﬁnuww T PJQL‘C a\&\.\ou}e, ' %@L«Mhﬁw
Shoould ruwy\.e(aj s‘gwrﬁuhc tlrosthomd GI‘”

cerfon S.aeclaﬂ (f)’pw.c w Cnvoeahons
. 7 , | A2 A
3. Lolloehom ‘%1:24 , fwel on  LINT, |owet SET

ahe GWAM(J\-% dow\a! e e o5er mp,‘a@.rf*\.:)

t Tk 43(:9_ Leycreuns 7(% Typ \

ot aveslably oo N Men o AELAmON
4’3(}9 shoould be reluded. co Vhat, v eraple,
fe Ap o r.r( come atfslote o, Sowe Aelahe
nrony ibsell ke Alobinn - valod

k. 7{%&&% \;mffm Vi LELATIN s
gw@pe('ie:f’ s Thon O convension :Hw,t
Sae (2R | = ave'lolle Jye CrnverRma  Values
o e € o valeos o, Type R, and am dose
Crwertin hamehmn, R2C e alio available,
CUR(A2C(EN =1 | for ovony nelabu, v
erpemitle o LEL, omdl R2¢(C20(c)) =¢
Joc ovew, oxfenible value o \L:j(u C.

-11 -



