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Databases, tables, sqls . ..
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Server: ggmysql.sourceforge.net » Database: Ziphpmyadmin » Table:

nte B Structure | Bmwse| gl SQL| JSearch | i-EInserl| fE Expo
phpliyAdmin
Run SQL query/queries on database phpmyadmin(@
o &= Ba SELECT * FROM “libros” WHERE 1

phpmyadmin (3)

B loms

B TE==a

B test

[+~ Show this query here again

Or Location of the text file:
Location of the text file:

se... |(Max: 2,048KB)
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Mixing up tables: the outer join

I[tem  Description
Name Surname Item
— 33 Book
Luigi  Santocanale 33 )
Alan Turin 21 33 Livre
2 uring 21 Machine
Name Surname Item  Description
_ Luigi  Santocanale 33 Book
o Luigi  Santocanale 33 Livre
Alan Turing 21 Machine
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Mixing up tables: the inner union

Name Surname Item
Luigi  Santocanale 33
Alan Turing 21
Name  Surname Sport
Vv Diego Maradona  Football
Usain Bolt Athletics

Name Surname
Luigi  Santocanale
Alan Turing
Diego  Maradona
Usain Bolt
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Proposition (Spight & Tropashko [3

The set of tables, whose columns are indexed by a subset of A
and values are from a set D, is a lattice, with external join as
meet and inner union as join.

Intro
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Saving the world with lattice theory and logic

Relational
lattices

Proposition (Spight & Tropashko [3

The set of tables, whose columns are indexed by a subset of A
and values are from a set D, is a lattice, with external join as
meet and inner union as join.

Intro

Goals
m Study the equational theory of relational lattices.

m Use knowledge of the equational theory to improve
database queries.

m Get a job with Oracle,

m ...a house on the see in California, ...
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The lattice R(D, A)

Relational
lattices

A a set of attributes, D a set of values.

Relational

lattices A member of R(D, A) is a pair (X, T) with X C A and
T C DX,

We have

(X1, T1) £ (Xo, To) iff Xo C Xq and T1[x,C T
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A bit of categories ...

Relational
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R(D, A) is the category of elements of the functor

P(A)? — Set — 8Ly
. X — DX — P(DX).
elationa

lattices

The image of a pullback square satisfies the Beck-Chevalley
property:

i

P(DX"%2) P(D*%)

P(DX) > P(D%)

-~
J
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A bit of algebra ...

Relational
lattices

We have an action
Jj:P(A) ——— Clops(P(DA))

Relational

lattices giving rise to a semidirect product construction:

R(D, A) = P(A) x; P(D?)
= {(X,jx(T)) | X € P(A), T € D*}.

This action satisfies the BC-Malcev-property:

JXuy = Jx °Jjy .
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R(D, A) from a closure operator
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Define an ultrametric distance on D with values in P(A):
(f,g) = {x e Al f(x) # g(x)}-

Relational
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R(D, A) from a closure operator
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Define an ultrametric distance on D with values in P(A):
(f,g) = {x e Al f(x) # g(x)}-

Relational

lattices This distance is
symmetric: §(f,g) = d(g,f),

it has the Beck-Chevalley-Malcev property: if §(f,g) C AU B,
then there exists h such that 6(f, h) C A and é6(h,g) C B.
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R(D, A) from a closure operator

Relational
lattices

Define an ultrametric distance on D with values in P(A):

5(f.g) ={xe A| f(x) # g(x)}.

Relational

lattices This distance is
symmetric: §(f,g) = d(g,f),

it has the Beck-Chevalley-Malcev property: if §(f,g) C AU B,
then there exists h such that 6(f, h) C A and é6(h,g) C B.

A subset X of A+ DA is closed if 5(f,g) U {g} C X implies f € X.

Proposition (Litak et al. [1

R(D, A) is isomorphic to the lattice of closed subsets of A+ DA.
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OD-graph based duality

Relational

lattices Given a finite latttice L, its OD-graph is the structure
(J(L), <, <), with

m (J(L),<): ordered join-irreducible els.,
Relational m < Ciff C C J(L) and C is a minimal join-cover of j.

[EYaite
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lattices Given a finite latttice L, its OD-graph is the structure
(J(L), <, <), with
m (J(L),<): ordered join-irreducible els.,

Relational m < Ciff C C J(L) and C is a minimal join-cover of j.
[EYaite
In particular:
i<\/x iff

there exists C C J(L) with j < C and C < X,
where

X<K<YiffvxeXdyeVY st. x<y.
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counter-model construction ...

correspondence results . ..

heuristics . ..
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semantics, game semantics, . ..

validity of equations ...

Relational
[EYaite

counter-model construction ...

correspondence results . ..

heuristics . ..

The lattices R(D, A) might not be finite, but they are
more-than-perfect
That is: they enjoy the useful properties of the finite ones.
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Minimal join-covers in R(D, A)

Relational
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for a € A (these are join-prime);
, for f € DA.
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Minimal join-covers in R(D, A)
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lattices

) is an atomistic lattice: its atoms are of the form
for a € A (these are join-prime);
, for f € DA.

Relational
[EYaite

(Possiblly infinite) mimimal join-covers are those of the form
f< \/ ave
acd(f.g)

for each g € D”.

Remarkable property:

Each minimal join-cover has at most one non-join-prime
element.
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Known equations [1]: AxRL1 and AxRL2

AxRL1 is:

xA (YA (zVX))V(ZzA(yVX)))<(xXAYy)V(xAz)
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Known equations [1]: AxRL1 and AxRL2

Relational

lattices AxRL]_ iS:

xA (YA (zVX))V(ZzA(yVX)))<(xXAYy)V(xAz)

For u € {y,z}, set
Axiomatizationd

d7(u) = (uo Vur) A(uo Vu), do(u):=upV (urAu).
AxRL2 is:

x A (dg(y)Vdi(z))
< (xA(dp(y) vdg(2))) Vv (xA(dg(y)Vdi(z)))
Easy proofs that R(D, A) satifies therse equations using the dual

structure.
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New equations: UNJP
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Set

de(u) =ug A(urVu), dp(u):=(uoAur)V (upAu).

Axiomatizationd
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New equations: UNJP

Relational
lattices

Set
de(u) =ug A(urVu), dp(u):=(uoAur)V (upAu).

UNJP is:

Axiomatizationd

xA(de(y)Vvde(z)Vw)
S (xA(dp(y)Va(z)Vw))V(xA(de(y)Vdy(z)Vw)).

UNJP holds in a more-than-perfect lattice iff every minimal
Jjoin-cover contains at most one non-join-prime element.
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AXRL?2 is derivable from UNJP, but not the converse.

(Throw Mace4, Prover9, and Waldemeister in the trash ...)

Axiomatizationd
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Remarks
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lattices

Proposition

AXRL?2 is derivable from UNJP, but not the converse.

(Throw Mace4, Prover9, and Waldemeister in the trash ...)

Axiomatizationd

Proposition

Can derive from UNJP

(XA (te(y) vV se(2) Vw)) V (X A (5 (y) V 5p(2) V w))
= (XA (L) Vsu(2) VW) V (x A (t(y) V 5p(2) V w))

whenver t;(y) = t,(y) and si(z) = s,(z) hold on distributive
lattices.
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Other equations: symmetry and the BC property

xNA(yVz)< (SymBC,)
(A VEAKVY))V XAV (yA(xV2)))

xA((y Az)V(y Ax)V(zAx)) (Var-AxRL1)
<(xAy)V(xAz)

xA((xAy)Vd(z)) < (xA((xAy)Vd,(2))) V(xAde(2))
(R-Mod)
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Other equations: symmetry and the BC property

Relational
lattices

xNA(yVz)< (SymBC,)
(A VEAKVY))V XAV (yA(xV2)))

JR— xA((y AN2)V (y Ax) V(2 A X)) (Var-AxRL1)
<(xAy)V(xAz)

xA((xAy)Vd(z)) < (xA((xAy)Vd,(2))) V(xAde(2))
(R-Mod)

UNJP, SymBGC;, Var-AxRL1, R-Mod - AxRL1.
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Theorem

Assume UNJP. A more-than-perfect lattice satisfies SymB(;,
Var-AxRL1, R-Mod if and only if it is symmetric and satisfies
the Beck-Chevalley property.

Axiomatizationd
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Axiomatizationd

m A more-than-perfect lattice in the variety UNJP is
symmetric iff . ..

m A more-than-perfect lattice in the variety the
Beck-Chevalley property iff . ..
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Towards a completeness theorem?
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We can obtain similar lattices from (generalized) ultrametric
spaces with distance valued on P(A).
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Towards a completeness theorem?

Relational
lattices

We can obtain similar lattices from (generalized) ultrametric
spaces with distance valued on P(A).

Open problem

EEREE |s the above axiomatization complete, w.r.t.
m relational lattices?

m lattices constructed out of ultrametric spaces?

Tentative answer. No, we miss the distance property:

for each join-irreducible elements j, k there exists at most one
minimal join-covering j <1 C such that k € C.

24/25
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Thanks four your attention ...

Axiomatizationd

...R(D, A)s, get me there !!!
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