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BETW EEN  M ETA PH Y SIC S  A N D M ETA B IO LO G Y: THE C O NC EPT  
O F IN FO R M A TIO N  IN EVO LU TIO N A R Y M ETA THEO RY

In the w ork o f A ris to tle  "m etaphysics" is ju s t a title  fo r his explanations o f 
those  item s and s tructu res w hich are entire ly beneath (i.e. "meta") the physical 
th ings. His m etaphysics dea ls w ith the reason o f "Being" itself, regard less how 
the  being is phys ica lly  m aintained. Accord ing to him  those foundation o f being 
as being is due to a "substance", which categories are explicated by h im self to 
be prim ordial. A  m odern anthropo log ica l analysis, however, shows especia lly  
the  hum an m ind being a s tructure  which seem s to be "m eta" with respect to 
physics in tha t ve ry  sense.

In m odern tim es "m etaphysics" is a term  designating a set o f so-called "the­
ories" w hich are not deduced (pseudo-induced) from  or at least related to 
em pirica l facts, but are in con tra ry  re lated to  pure ly m ental considerations. 
Such a m ethod is based on som e o f P la to ’s work, e.g. his cave allegory, with 
w hich the s ta tes tha t the  em pirica l facts  are at m ost shadows o f the reality, but 
by no m eans the  rea lity  itself. Due to  his opin ion the reality can only be, at 
least partia lly, recognized by the m ind o f w ise hum ans, and thus the set o f all 
possib le  em pirica l fac ts  m ust be incom plete  indeed. The reason why Plato ar­
gued in tha t w ay was, o f course, due to  the fac t that he was due to his main 
in terest a po litician ra ther than a ph ilosopher (which part, in reality, took Soc­
rates). Nam ely, a theory  w hich cannot be proved by anybody's practical expe­
rience, but is on ly  due to  the w isdom  o f the  governors, su its well as a leg itim i­
zation fo r any d icta torsh ip . Indeed, all P la ton ic d ia logs end aporetically. This 
m ay be a reason w hy  such m odern m etaphysics is often found w ith societies 
acting repress ive ly  upon its m em bers, and even upon other human beings by 
psychological means. Those activities are by no m eans less than crim inal acts.

In contrary, the serious and profound results o f the scientific  d iscip lines, be­
ing in agreem ent w ith em pirica l experience, are cast into theories, which are 
m ore or less c losed (thus describ ing a w e ll-defined type countable quantity  o f
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em pirical facts) and /or even axiom atic. W ith  an axiom atic system  toge the r w ith 
a fin ite  set o f preconditions, all those infin ite possib le em pirica l facts  can even 
be deduced; and it is then the correctness and even beauty o f such a (often 
even aesthetica lly  acceptab le) sm all system  tha t it is in agreem ent w ith facts  
o f a potentia lly  in fin ite  num ber. In order to  avoid m odern con fus ions one m ust 
urgently state, tha t those theories, a lthough often constructed deep ly  sym m et­
rically, are by no m eans com parable w ith the P laton ic sym m etries, w h ich are 
not connected to the  real perceivable world, but are o f de libera te  contingency. 
[The sym m etries o f the  five  P laton ic bodies are ju s t due to  the three (!) fin ite  
subgroups o f rotation o f the SO(3), that is the w hole  story!]

By the way, it is in teresting to  note here tha t the inherent con tingency o f 
quantum  fac ts  can be shown (due to the w ork o f von N eum ann) to  not (!) be 
governed by "hidden variab les" delivered from  a princ ipa lly  unperce ivab le  
world. This is done by ju s t presupposing the extrem ely s im ple ax iom atic  sys­
tem  o f quantum  theory w ith w hich no contrad iction to  facts  had been found up 
to now, but in turn even expla ins real facts  w hich are com ple te ly  aga inst hu­
man m ind ev idence (e.g., the E inste in-Podolsky-R osen-paradox).

Due to the  incredib le strength o f such m odern theories it is certa in ly  w ell 
done to look m ore in tim ate ly upon the ir construction, and which fo rm a l princi­
ples they are governed by. This is indeed an epistem olog ica l approach, being 
by defin ition m etatheory upon theory. Such a m etatheory, if constructed well, 
m ay in turn s tim ula te  the construction o f new  better, i.e. m ore de fin ite  and /or 
m ore genera l, theories. In that very sense, m etaphysics is an im portant 
branch o f ph ilosophy and science as well.

Som e people ask w he ther science m ay once com e to an end, w hence all 
possib le facts  are expla ined in that way. W ithou t d iscussing th is question here 
further, it is obv ious tha t w hen approaching to  such a Last Theory its m etathe­
ory has to be included in itse lf (o therw ise the question w ould not be solved 
how  exactly  the  hum an m ind acts on the  m ateria l facts). Thus an im portant 
goal is to  expla in the actions o f m ind and brain ju s t in term s o f m atte r which, o f 
course, is a com ple te ly  anti-P la ton ic  attitude.

The sam e as fo r such a serious m etaphysics, o r even m ore, is true fo r 
a m etabio logy. Nam ely, there  are m any doubts that b io logy itse lf is con­
structed in tha t ve ry  w ay being able to expla in the onset o f life, o r even the 
existence o f life itself. It seem s obvious tha t b io logy can not be ju s t the  sum  o f 
physics and chem istry, o r m ore precisely: The laws o f physics toge the r w ith 
the laws o f chem is try  a lone does not seem  su ffic ien t to  explain "life". How­
ever, there  is a term , nam ely "evolution", w h ich is used to  explain w hat there  
m ay be m ore in biology, additional to  physics and chem istry. This term  should 
be m ade responsib le  fo r the  onset o f life, its deve lopm ent genetica lly  as w ell
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as phenom enologically , too. A lthough by no m eans w ell defined, any people 
"be lieve" in Evolution like others -  or som etim es even the  sam e people -  be­
lieve in God. In both cases there is apparently  a m ystery responsib le fo r life -  
and thus creation ism  and evolution ism  are both obscure system s, because 
they  are fa r from  being theore tica l system s in an axiom atic sense. As 
a consequence, it does not seem  astonish ing any m ore that even m odern 
theory o f evolu tion appears to  be insuffic ient to  expla in its own subjects. But 
how  should it, w ithou t any sound foundation?

Even more dangerous: This situation marks a fundamental crisis in modem sci­
ence and even culture as a whole: Many people do not trust in the work o f scien­
tists any more, and they instead do escape into several kinds o f obscurantism.

In th is situation it seem s to  be appropria te  to  look m ore in tim ate ly into the 
m etatheory o f all sciences, w hich indeed is an ep istem olog ica l approach. Do­
ing th is we d iscove r qu ick ly  tha t we have to  d is tingu ish between the sciences 
o f the "Being" and those  o f the "Becom ing". R ecogniz ing the firs t ones, there 
is a w ell estab lished se t o f m etatheories: C oncern ing the structure o f any set 
o f affirm ative  sta tem ents about fac ts  and theories dealing w ith "being" (i.e. not 
exp lic itly  and irreducib ly  tim e-dependent) m atters, they are connected by 
c lassica l logic. A ris to te lian logic w as considered over som e thousand years as 
a constitu tive  e lem ent (causa fo rm alis) o f w ho le  the w orld; the scholastics 
even refined th is system  to extrem e standards. It w as Kant w ho d iscovered 
tha t these logical ca tegories are no m eans o f a constitu tive , but on ly o f 
a regulative, or even ep istem ic, character o f ou r explanations. It is so tha t our 
brain is equipped w ith  these  regulative m easures fo r good surviva l reasons, 
because it m akes sense  to ca lcu late m ost probable expecta tions fo r w hat m ay 
com e, deduced from  fo rm er experiences, in o rde r to  optim ize the  surviva l 
probab ility  o f the ca rrie r o f tha t brain. This ve ry  calcu la tion system  structure  
indeed is classica l logic, because it conserves and handles accum ulated in­
form ation about the hum an environm ent in his m esocosm os best, as can be 
fo rm a lly  shown. But by no m eans th is system  can m ake any m eaningfu l a f­
firm a tions  concern ing the constitu tion o f the w orld. Nam ely, when casting our 
advanced experience concern ing the m icrocosm os (the atom s) o r the m acro­
cosm os (the un iverse) into classica l log ic m any contrad ic tions in adjecto ap­
pear -  w e are  ju s t not b io logica lly  se lected fo r acting in m icro- or m acro­
cosm os, but on ly fo r the  m esocosm os. Even in our w orld log ic produces nice 
contrad ictions, nam ely if  it com es to  se lf-re fe rence o r consecution.

Later on Boole show ed tha t A risto te lian log ic is indeed tautologie, however, 
is a closed set o f fo rm a l statem ents, axiom atized in a lgebra as a d istributive 
m odu la r com p lem enta ry  lattice. Thus it on ly trans fo rm s truth values, being not 
capable  to  handle rea l "becom ing". Becom ing is a consecutive  process which
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irreducib ly produces new  in form ations by its resu lt not present in the begin­
ning, a lso not in the sense o f determ in istic  laws and sets o f conditions.

As von Neumann (1955) showed, however, all those sets o f logical statem ents 
are properly connected together by this Boolean logic if, and only if, a conserva­
tion law would be valid: Nam ely the conservation o f the quantity "information" 
I (which is, precisely, the logarithm o f the inverse probability o f the "esse" o f ac­
tual things the statem ents deal with, relative to the ir "posse" due to governing 
eternal, i.e. explicitly tim e-independent, laws). Thus all real developm ent, m ean­
ing that its results are not com pletely determ ined by its preconditions, cannot be 
handled by this system . A  m ore close inspection (K rueger 1984) even exhibits 
that the set o f all em pirical affirm ative sentences precisely conserving I, thus 
precisely obeying the rules o f Aristotelian logic, is empty! Consequently, the term 
"being" can only serve as a tool fo r an approxim ation to  the real world. Thus 
logic at the first glance looks like a proper m etatheory o f all the "beings", if any. 
But a strict logical em pirism  would eject exactly that, because any em pirical act 
constructs a certain actuality (esse) out o f a set o f possibilities (posse), and thus 
enlarges the quantity I in the system under consideration at that very time. So 
only as an approxim ation, all statem ents dealing w ith stable things o r processes 
being stationary (im plicitly tim e-dependent only), can be connected together 
w ithin the form al set o f th is (Aristotelian, i.e. Boolean) logic.

Ep istem ologica lly, it is im portant to  note tha t at least all c lassica l physics and 
chem istry  are constructed in tha t A ristote lian m anner, tha t the onset o f new 
in form ation is structu ra lly  neglected. In o ther words: There seem s to be an 
eterna l in form ation in the laws o f physics and chem is try  (like dedicated by an 
universal dem iurge), p lus a to ta lly  contingent tem pora ry  in form ation in the sets 
o f s tart- and lim it-cond itions, thus leading to a schizophrenia, i.e. a parano ic 
perception o f the reality  d iv ided into the eterna l and the  secu la r objects.

W hat is, however, a real scandal is the fact that even biology being the science 
dealing w ith life is constructed in that way. A t least there is no doubt about one 
im portant part o f the definition o f life, namely that life is due to system s accum u­
lating information. Recognizing the metabiology, i.e. the epistem ic structure o f 
biology, which is indeed based on classical logic, as a proof fo r the fact that its 
subject -  biology -  can only properly deal w ith inform ation conserving objects, 
"biological science" in tha t sense is a real contradictio in adjecto. Thus it is not 
astonishing that biology can not explain, but only describe several features o f its 
own subject -  life. By the way, also explanation theory is a part o f epistemology. 
The classical form  o f explanation deals with the well-known Hempel-Oppenheim  
schem e (Hem pel 1966); it "explains" inform ation conserving facts, or strictly 
speaking: it explains nothing. An appropriate explanation schem e fo r information 
gaining system s is the R am sey scheme.
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However, a t least one im portant part o f m odern physics serves as m other 
theory  fo r accum ulation o f in form ation in em pirica lly  accessib le  (not eternal) 
system s, w hich is quantum  dynam ics. M oreover, there  is an axiom atized 
m eta theory correctly  describ ing the structure  o f the set o f corresponding 
s ta tem ents o f affirm ation w hich is quantum  logic. In the lim it o f conserved in­
form ation, and on ly  here, it is identical w ith c lassica l logic. G enera lly  its alge­
bra ic s tructure  is again a m odular lattice, how ever non-distributive (w ith the 
exception o f the above described sub-la ttice) but an orthonorm al one.

Thom as S. Kuhn has shown that the structure o f scientific revolutions always 
exhibits as a change o f paradigm s, i.e. exactly the exchange o f central dogm as 
in the related m etatheory. Aristotelian logic is surely such a dogma. O ne o f its 
consequences is the fiction o f the "being" which m ay be true or false, independ­
ent on any action like observation, m easurem ent, development, evolution, just 
outside the "becom ing". W hen the m ind is im prisoned by those dogmas, it is not 
astonishing that the "becom ing" becom es a m iracle. Then it happens that people 
ask: "W hat is the driving force o f the 'becom ing' in the universe?" [There are in- 
tratheoretica l answers to  this question, like in irreversible therm odynam ics with 
which one can easily show  (de G root 1960) that open system s tend to self­
com plication by local entropy reduction.] M etatheoretically this driving force can­
not be form ulated at all due to the structure o f logic.

If one looks more intim ately into quantum  dynam ics and statistics which is the 
basis o f the rules governing all matter, the fundam ental principle is the "action", 
not the particle. Taking this serious one has to state that there is actually only 
"becom ing" to  be seen from  fundam ental principles rather than being. Conse­
quently, the change o f paradigm s is best illustrated by reform ulation the above 
question in the right way, namely: "W hat is the stopping force o f the 'being' in the 
universe?" (There is, o f course, also an intratheoretical answer to this question in 
quantum  statistics which is related to the orthogonality o f the H ilbert space.) 
M etatheoretically th is stopping force can (!) be form ulated due to the distributive 
sub-lattice (which is indeed Boolean) o f quantum  logic being not empty.

W hen it cam e to  the contra-in tu itive  logic o f quantum  theory, Bohr said: 
"Physics is too  d ifficu lt fo r physicists". Nowadays, one  m ay add: "B io logy is too 
d ifficu lt fo r b io log ists." Nevertheless, all deve lopm enta l processes m ust be de­
scribed in a w ay taking the tim e-arrow  (m ore precise ly: consecutiv ity) o f all 
"becom ing" in a serious m anner. For instance, the com m utativ ity  law  o f sub­
sequent a ffirm a tive  actions in c lassica l logic (i.e. independence on tim e- 
reversa l) is com ple te ly  unvalid fo r all real deve lopm enta l processes. Penrose 
(1994) has show n tha t at least m ental processes in the  brain, if not even all 
life, necessarily  m ake use o f quantum  phenom ena. This is also an ontological 
ra ther than on ly an ep istem olog ica l aspect! -  It is indeed a serious challenge
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to the b io logists to  properly axiom atize  the ir own science, ra ther than retiring 
to a decadent o r even obscurant v iew  upon the m yths o f life.

More explicitly: The m ind and its brain cannot be understood as classica l 
com puter (even not w ith im p lem entations o f neuronal network software). Such 
a com puter, even if equipped w ith para lle l processors, acts like a classica l 
Turing m achine, w hich indeed is an in form ation processing (not: ga in ing) 
system  acting upon Boolean logic. And very m uch alike quantum  m echanics 
cannot be reduced to N ewtonian m echanics (but v ice-versa can), brain action 
cannot be reduced to  Turing m achine action, as proved by G odel's  laws (but 
v ice-versa can: men have constructed com puters)! G enera lly  speaking, re- 
duction ism  is m ega-ou t w hen constructing an advanced biology.

As a resu lt w e m ay state tha t quantum  logic (which, o f course, conta ins 
classica l log ic as a sublattice fo r the lim iting "s table" cases) is proved to be 
a necessary s tructure  -  and thus m etatheory -  o f sc ience including biology. 
However, it is no t proven to  be su ffic ien t as an axiom atized m etatheory o f 
evolution. It canno t be excluded yet tha t quantum  logic itse lf is a sub la ttice  o f 
that lattice connecting all possib le a ffirm ations concerning evolution. However, 
there is no onto log ica l h int w hatsoever tha t ep is tem ology has to  be extended 
beyond tha t o f quantum  logic. Anyhow, it is easy to forecast tha t advanced 
b io logy w ill not (!) be a science w ith less m athem atics than m odem  physics, 
but in con tra ry  w ill be m athem atized in an even m ore skillful, and fo r sure: a l­
gebraic, m anner.

Let us now  look m ore precise ly to  the quantity  I (in form ation) w hich w e have 
recognized as the centra l concept o f m etatheory, and thus o f a fu ture  evo lu­
tion theory as well. A t least we have to d istingu ish between fou r aspects: the 
num eric, the syntactic, the sem antic, and the p ragm atic aspect. The firs t and 
second aspect is a lready present in and describab le  by classica l logic, the 
th ird and fourth , however, are not yet care fu lly  treated.

Nam ely, the  firs t and second aspect are not contextual; they  deal on ly w ith 
in form ation as such being a conserved quantity  o f a stable system.

(1) In principle any stable system (if there is at least one which really exists!) can 
be treated as a unique superposition o f independent states o f the smallest undivid- 
able substates, and thus the reality o f each substate determ ines a certain probabil­
ity to be realized out o f the set o f possibilities. Thought to be independent from 
each other the probability o f the reality o f the whole system is just the multiplication 
product (Poisson's law) o f all the single probabilities. The inverse ratio is propor­
tional to the information, and the sum of all single subsystem's informations is the 
total system information. The only non-trivial solution o f this functional equation is 
just the logarithm, and thus the information is proportional to the negative entropy 
(Boltzmann's factor being the linear coefficient) o f the system.
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(2) The rules acting upon a given (and jus t fixed) am ount o f in form ations 
represented by an ordered set o f truth va lues (t -  true or f  -  fa lse) by the 
"and", "or", and "not" are due to the syntactic  aspects o f the inform ation. This 
fin ite  num ber o f ru les is nam ed c lassica l logic, and they are valid fo r all a f­
firm ations concern ing conserved in form ation item s, to ta lly  regard less o f the ir 
content. W hat is in teresting w ith those rules, beyond the ir m ere tautology, is 
the handling o f a ffirm ations upon potentia lly  in fin ite  classes. This leads to 
a to ta lly  unem pirica l behaviour, namely: If a sentence states that all (o f unlim ­
ited num ber) certa in c lass item s possess the property A, th is sentence is fa lse  
(f) if there is only one exam ple m em ber o f tha t c lass not possessing A. But 
how to verify  such a sentence practically, if not exam ine all (infin ite by num ­
ber) possib le exam ples?  It was Popper (1976) w ho d iscovered that science 
theory is not constructed w ith in the lattice set o f A ris to te lian logic: P ropositions 
using ”aH"-quantors ove r a potentia lly in fin ite  set can only be "fa lse", or 
"corroborated", -  never "true".

Additionally, there is an easy proof, just deducible from  the duality o f lattice 
sets, w hat had been explicated by Krueger (1984), that in turn propositions using 
"existence"-quantors over that infinite set can only be "true", or "doubtful", -  
never "false". This is o f course not the syntactical behaviour o f classical logic, 
however, can be described in the fram ew ork o f quantum  logic fo r sets o f in­
com m ensurable facts, as shown by Atm anspacher and Krueger (1991).

Now we have to  dea l w ith  the contextual aspects o f in form ation which are 
the sem antic  and p ragm atic  ones:

(3) From  sem iotics , a necessary basis o f any sem antics, we know that 
a sign is a necessary, how ever not suffic ient, item  to  transport inform ation. 
O ne bit is the fundam en ta l a lternative, and thus the "atom " o f inform ation. 1 
and 0, t and f, + and - ,  m ay be the signs or the designation o f w hat a lternative 
is realized. A  le tte r being a byte, fo r instance a,b,c,..., o r a (desoxy-) ribonu- 
c leo tic  codon, o r an am ino  acid is a com bination o f m ore than one bits: An 
ASCII byte con ta ins 8 bits, a nucleotic codon 2 bits, a trip le t o f those codes or 
an am ino acid, w h ich byte has 6 bits. N evertheless, receiving jus t a bit se­
quence does not m ake any "sense" to the receiver. He does not know the 
context, the code; and so there are ancient Am erican scrip ts w ith letters and 
apparent in form ation, w e do not understand up to now.

+ or -  may, fo r instance, m ean that a spin com ponent o f an electron has 
been m easured as being +1/2 or -1/2, respective ly. Thus the context is due to 
a certa in level o f the  un iversa l evolution (a lower one), nam ely the e lem entary 
partic les, w h ich p rov ides the "m eaning". Or: + or -  m ay mean, a certain per­
son had been exam ined in hospita l to be a live o r dead, respectively. Now the 
con text is due to  an o th e r level o f the universal evolu tion (a h igher one). If, by
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any evolution process e.g., e lem entary partic les recom bine to atom s, o r atom s 
recom bine to m olecules, ano ther -  re lative ly h igher -  degree o f evolution is 
considered, and thus the  tota l am ount o f in form ation included in the a tom s is 
certa in ly h igher than in the sum  o f the ir build ing blocks, the e lem entary parti­
cles, and so on. But the sem antics o f e lem entary partic les provide the  in for­
m ation structure  o f describ ing the atoms, the sem antics o f atom s provides the 
inform ation s truc tu re  o f describ ing the m olecules, and so forth.

Thus sem antics is the  ep is tem ology o f the (via language m an-m ade) stra tifi­
cation o f the evo lved universe, and only its in form ation structure m akes the 
universe understandable  to  us! (For instance, the sem antics o f chem ical fo r­
m ulae is the ep is tem ics o f the  evo lu tionary context between atom s and m ole­
cules.) Sem antic  in form ation is concerned w ith the conditions o f sub-system s 
form ing a system . A lthough th is is the onset o f the hum an causal description 
o f the world, it appears to  be only conditional!

(4) The p ragm atic  aspect o f inform ation in the (m an-m ade) s tra tifica tion o f 
the universe describes the fina lity  o f system s to  a possib le supersystem . So 
pragm atics corresponds to sem antics in com plem entary  way. This fina l de­
term ination (m etaphysica lly  stated as te leonom y) o f pragm atics m ay also 
provide new  in form ation: If, fo r instance, the m essage on those in (3) exam ­
ined person was: "dead", and we knew  from  o the r contextual in form ation that 
he w as a Negro incended by G erm an Fascists, the pragm atic in form ation now 
is a social one: "F asc ism  is raising in G erm any!" The item s the in form ation is 
acting on, are hum an beings; its pragm atic aspect, however, is due to a h igher 
level, nam ely a super-system  (social g roups) com posed o f those items. 
W hether w e w ill g rant truth va lues to such in fe rences from  single events, or 
not, is an im proper question: Namely, tru th canno t be assigned to pragm atic 
propositions, but m ere ly  is a syntactic  item in a ffirm ative  propositions dealing 
w ith the in form ation type (2).

Let us sum m arize: W ithin the ontic  levels (stra ti) o f the world, the ep is tem ic 
s tructure  o f the in form ation m ay be

•  in tra-level type: num eric and syntactic  in form ation;
•  in ter-level sub-stra ti type: sem antic in form ation;
•  in ter-level super-s tra ti type: pragm atic in form ation.
Thus any in form ation is produced on a potentia lly  infin ite ladder o f subse­

quent evo lu tionary processes, com posed o f e lem entary  acts, from  the  real 
zero  ("nothing", the to ta l sym m etry  o f all poss ib ilities  which num eric in form a­
tion is 0) by local sym m etry  breakings (events, w ith  non-zero num eric in for­
m ation), however, under conservation o f the g lobal sym m etries. The strati o f 
our onto logical v iew  are  stable o r at least s ta tionary  clusters o f such acts, un-
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num erab le  "becom ings" -  however, producing to us the illusion (!) o f "being"s, 
inc luding ourse lves.

Due to  the non-A ris to te lian  logical s tructure  o f any evo lu tionary science, and 
due to  the s im p ly  m é-onto log ica l (the fam ous onto log ica l d iffe rence  is zero) 
"noth ing" o f the "be ing" w orld, the m odes o f reconstruction the world by in for­
m ation into stra ti by local sym m etry breaking w ith conservation o f global 
sym m etries, w h ich  is indeed only another descrip tion form  o f in form ation pro­
duction, seem  to  us ve ry  contra-in tu itive. However, w ith the evolution o f m ore 
and m ore com plex system  structures not on ly the lower system  sym m etries 
are broken (free param ete rs  o f possib ilities "s laved" to  bound param eters o f 
actualities, due  to  Haken 1977), but new types o f sym m etries are established 
in the new  system s). By th is very s tra tifica tion all these sym m etries are bound 
toge the r via an en tang lem en t o f all the observab les (i.e., the sym m etry group 
e lem ents), and these  laws are the foundations o f the true ly "ho lis tic ” aspects 
o f all evo lu tion in a s tric tly  sc ien tific  sense.

W e should no t end up before stating som e onto log ica l im plications o f th is 
in form ation m eta theore tica l approach. It seem s to  be c lear now, tha t any sub­
stance on to logy is incom patib le  w ith such a universal unitary approach, be­
cause "in fo rm a tion " fundam en ta lly  does ne ither deal w ith the, ever a lready 
being, "hyle" com posing  the  m atter, nor w ith  an inspired "pneum a" letting the 
m atte r m ind fu lly  act. For the  in form ation the interaction is prim ordial, and enti­
ties w ith  w hich is acts are  subsequent, nam ely ju s t "created" by interactional 
(i.e., dua l) in form ation. For substance ontology, the m atter runs exactly  vice 
versa. M odern phys ics  c lea rly  showed, tha t there is no m atter sui generis at 
all, but all "be ing" is the  resu lt o f the in teraction o f two system s; in hum an un­
derstand ing, fo r instance, the  ontic  system  and its observer.

So, in fo rm ation  is an extens ive quantity  describ ing in tensive functiona lity  
ra ther than ontic ity. In W estern  c ivilization th is w as firs t seen by N icholas Cu- 
sanus, however, in the a ttem pt to  expla in the  deity. The new  paradigm  o f Co­
pern icus then w as the  invention o f the "system " (h is p lanetary system ), which 
System  O nto logy governed the G erm an Idealism  from  Kant throughout to 
Luhm ann. However, w hereas the  operating o f system s can well be described 
by in fo rm ationa l action w ith in  its functiona l (b lack-box-behaviour), structural 
(in te rconnection  types), and hierarchical (sub- and super-system s) aspects, 
the au topo ies is  does no t fit into such an ontology. N eedless to say that 
"au topo ies is" is the  m ost im portant term  in m etabio logy. Nam ely, although 
there are au tom atic  system s w hich replicate them selves, reproduction o f living 
beings tow ards  m ore com plica ted and adapted species refers to an onto logy 
beyond "system ". O therw ise  a lways e ithe r the  dem iurge o r the eng ineer is 
needed to  c rea te  the w orld  o r any system  there in .
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Only Structure O ntology can be fully com patib le w ith an attem pt to understand 
the onset o f inform ation out o f the Nothing to  the cosm os, and out o f one system 
type to a more form idable one. The com m on goal o f all sciences thus m ust be: 
E lucidating the structure o f all entities governed by invariance principles which 
are sym m etry groups (due to  the fam ous N oether theorem ) with local sym m etry 
breakings (which is indeed inform ation) with that sym m etry globally conserved, 
"creates" m ore advanced sym m etries each again governed by a new invariance 
principle, and so forth: A ll the way o f the cosm ic evolution, the ladder up from  the 
Nothing (which a t all is conserved!) to You reading this article.

Note added in proof. Recently we (Krueger & Krauße 1999) showed that the ancient 
Egyptian language is capable to construct quantum-logically connected affirmations. 
Thus the Egyptians, forming an early culture in human evolution, were able to properly 
deal with Information in their cosmogenic myths.
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