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About the Data Existence

! Relational DB Systems, Content Systems, and other data
systems successfully exist.

! Data is something that is ÒthereÓ.
! In AI, the processing of data is intelligently (and

artiÞcially) made.

→ the existence of data is uncoupled to the natural
paradigm.



Our Concept

! We understand the AI principle as a complete consequence.
! We therefore follow the natural concept:

→ We take advantage of ideas ofArtiÞcial Life .
→ We argue that data can be understood as a concept in the

spirit of ArtiÞcial Chemistry .



Our Concept
Artificial Chemistry

! An artiÞcial chemistry is deÞned as a triple (M, R, A),
where
→ M refers to the set of molecules{m1. . . ,mn}, which is

possibly of inÞnite size
→ R to the a set of n-ary operations/reaction rules{r1. . . ,rn}

on the molecules
→ A, which denotes an algorithm describing how to apply the

rules R to a subset P⊂M.



Our Concept
Nucleus, Cloud of values, Valency

! We understand each attribute Di inside a database tableD
as a nucleusαi that owns a cloud of values(so called
valectrons) e1, . . . ek at distance εi.

! Each ei corresponds to a data valuedi ∈ Di that might be
e.g. of type string or number (integer, real, dots), but not a
list of values (Þrst normal form is valid).

! A nucleus αi owns aname (= the attribute name) and
shares a highervalency ναi , the more dense thecloud of
values is.



Our Concept
Nuclei, Valectrons

! Two database attributes DA and DB are represented as a
nuclei αA and αB and their valectrons, respectively.

! The word ÒvalectronÓ is composed of val(ues) +
(el)ectron(s)



Our Concept
Valectrons, Distances

! The distance between thenucleusαi and eachvalectron ei

gives the strength of existence, meaning that if the
occurrence ofei increases the occurrence ofej , the distance
to the nucleus is less.

! If the nucleus owns only oneei, then αi = ei.



Our Concept
Nuclei Organisation – Complexity

! All valectrons of nucleusαA share the same distance, but
for nucleusαB, however, the distance ofeblue < egreen and
eblue < ered.

! All nuclei are not organised in an arbitrary way, but keep
themselvesordered:

! The higher the valency ναi is the more centric the nucleus
αi will be.

! In case that some nuclei share the samevalency, we may
randomly select one of them.



Our Concept
Molecules, Stability

! The principle of ordering is unlike the ordering of a set of
numbers but more the arrangement of a nucleus including
its cloud of values.

! With respect to this, a chemical structure of size≥ 2 Ð
which is said as to be amoleculem∈M Ð therefore can not
be a two-dimensional model anymore.

! The cloud of valuesembraces each previously selected
nucleus and associates eachvalectron ei with its
corresponding partner of the other nucleus.



Our Concept
Molecules, Merge of Nuclei

The mergeof nuclei is then as follows:
! Assume that ναi > ναi +1 > . . . ναk , then αi has the highest

priority and therefore takes over the innermost position,
followed by αi+1, and so on.

! The nuclei αi, . . . αk are nestedand represented by their
cloud of valuesonly.

! Valectrons are connected bymolecular bridgesγi,i+1 of a
certain strength, which may vary.



Enzymatic Reactions
Artificial Enzymes

! An ArtiÞcial enzyme is a protein that is able to execute
reactions.

! In the natural example: an enzymetakes over the
responsibility of many functions that concern the
metabolism of an individual.



Enzymatic Reactions
Selection

! σA,B characterizes achemical reactionof the original
molecule Ð which consists of the twocloud of valuesA and
B Ð to another moleculeA∗ B∗. The density and the
valency change, since for exampleνA,B > νA∗B∗ of the new
molecule

A, B →σ A∗B∗



Enzymatic Reactions
Projection

! Similarly, the reaction rule π characterizes a chemical
reaction as well, but in contrast to the reaction σ, the
valency remains stable, whereas the number of resulting
nuclei αi changes:

A, B →π A∗B∗



Enzymatic Reactions
Enzymatic Selection and Projection: Example

Given a molecule M as follows:

then

M →πB ,σB =Blue M∗ M →πA ,σA> 2 M∗

M →πA,B ,σA =2 M∗ M →πA ,σA> 4 M∗



Enzymatic Reactions
Principles

! We understand the simulation of enzymeas the adequate
to reaction rules.

! Enzymatic reactions work in one or two ways:
→ the targeted nuclei αi are copied.
→ the molecular bridgesγi,i+1 between thevalectrons become

destroyed.

! The enzymatic instruction decides if both, the Þrst or the
second action takes place.

! For example, an enzyme that simply has to read existing
molecules surely copies the existent structure and then
keeps only those connections that satisfy the enzymatic
instruction.



Enzymatic Reactions
Principles

! On the other side, apermanent deleteof data in the
original molecule does not a!ord a copy but only the delete
of the molecular bridges.

! With an enzymatic reaction ∈m,M , the insert of a new
moleculem into an existing molecular structure M takes
place by a simple addition.

! In case that valectrons are already present, these become
merged.



Enzymatic Reactions
Molecular bridges and β ! helix

! The insert of the molecule∈(e5,e6,e3,e4,e9),M seems to be
safe, but the existence of another molecule (e1, e2, e3, e7,
e8) causes an error, since inherently the molecules (e5, e6,
e3, e7, e8) and (e1, e2, e3, e4, e9) might untruly be present
as well.

! By using just one molecular bridgeγi,j , we therefore risk
the inconsistency of the whole molecule.

Figure: A Merge of two molecules, where thevalectron e3 is common.



Enzymatic Reactions
Molecular bridges and β ! helix

! An insert, and moreover the presence of collections of
valectrons must not have a single molecular bridge but a
double one.

! With this, the dashed bridge characterizes the connections
of the valectrons. This called the β-helix βei ...eej

.
! The solid line the situation of the molecule while insertion,

representing values between the associated nucleiαi. The
molecular string is therefore called theα-helix.

Figure: A molecule (e5, e6, e3, e7, e8) does not exist since no
α-helix is from e5 Ðe6 Ðe3 to e7.



Enzymatic Reactions
Join

! As a third operation, an (equi-)join operation of molecules
may be represented by the reaction rule(=(Mi, Mj).

! As for the insert reaction ∈, those valectrons, which occur
both in molecule Mi and in Mj , are merged. All original
valectrons keep their helix structure.



Enzymatic Reactions
Delete

! With an enzymatic reaction %∈m,M , we denote the delete of
a molecule m within M.

! The helix βei ...eej
guarantees that only those valectrons,

which belong together, are deleted.
! In addition, the composition of several reaction rules like

A, B →σ,π A∗B∗

is possible and appears in that order the reaction rules are
given. The composition is commutative.



Enzymatic Reactions
Authorizations

! With authorization, we identify the an enzymeÕs right to
access to a nuclei and itÕs cloud of values.

! This is not really a reaction rule as the enzymatic reaction
does not results in a chemical reaction; it is more afeature
of the nuclei itself that allows or disallows a permitted
access.

! We therefore note a disallowed access by¬αA meaning that
the nucleusαA rejects any kind of reaction. Instead of
delivering a valectron, the result could be an empty
element.



Discussion
SWOT

! No data type speciÞcation.
! Strong and weak relationships among valectrons/nuclei

inherently exist.
! The consideration of the molecular model towards a

molecular-associative construct o!ers the identiÞcation of
molecular clumps.

! Representing a symbol, such that they may form a
higher-related (cognitive) construct:



Discussion
SWOT

! On the other side, some kind of e!orts is to be done in
keeping the molecules in a stable and consistent form.

! Stability refers to a general claim that such nucleiαi with
a minor valency ναi do more contribute to a generalmodel
consistencyand therefore to the stability as well as those
nuclei with a more densecloud of values.

! In consequence of a delete or an insert of molecules, a
re-structuring reaction must take place: M →ψ M∗



Discussion
SWOT

Figure: Restructuring a molecule M: the left molecule refers to the
situation where the number of years (αC) is signiÞcantly less than the
colour (αA) and the amount of (αB), whereas theright molecule
refers to the more stable molecule.



Conclusions

! A fundamental concept has been presented, which is an
ArtiÞcial Chemistry system.

! Goal: An autonomous data existence.

! However, many work is be done. . . Therefore:Job Opening:
PhD student (full time position).
→ Apply, if interested: christoph.schommer@uni.lu

Thank you for listening!


