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Abstract: To survive the living systems must to eat and not to be eaten. But, soon or late, every one is 

eaten [1]. The law of the strongest is not-at-all the best! The only way to escape for a moment from the 

struggle for life [2] is to enter into an Association for the Reciprocal and Mutual Sharing of Advantages 

and DisAdvantages (ARMSADA http://armsada.eu) [3]. A lichen is both an organism and an ecosystem. 

A cell is both an ecosystem and an endosyncenosis (ceno: to meet and fuse, syn: into a system, endo: 

with a new internal structural and functional organization). Both are ARMSADAs. A neuron emerges 

from the “unity through diversity“ between a population of Schwann's cells and a giant cell. The 

legumes' nodes emerge from the fusion of a population of Monera with an organism. The cell emerged 

with the help of a RNA virus from a microbial mat of Monera [3]. In their new endophysiotope (endo: 

internal, tope: space, physio: of functioning), the parceners are absolutely dependent from each others 

[4]. Every ARMSADA emerges when the partners lose simultaneously the capacity to kill the other 

one(s) [3, 5]. In the new Whole, all that is an advantage for a partner is a disadvantage for the other 

one(s). The “parceners“ are linked together “for the best and for the worst”. Symbiosis is not at all a win-

win association but an ARMSADA [3, 4]: the benefits are not for the partners but only for their Whole 

which expresses new “abilities”.  But, through the iteration of the process of new ARMSADAs' emerging, 

the new -more and more complex- “system-of-systems” is, more and more, independent of its 

ecoexotope (exo: external, tope: space, eco: of inhabitation). The endophysiotope [6] of a i level of 

organization is the ecoexotope of previous i-n levels. So the Whole is also less and more than the sum 

of its parts [2]: because of the semi-autonomy of the parceners abilities of the previous levels are lost 

but new are gained. There are never advantages without disadvantages! To survive that is to turn 

disadvantages into advantages and to avoid advantages turning into disadvantages: the survival of the 

fittest is the survival of the best fitted mutual sharing association! The systemic disfunction of its 

ARMSADA explains the cell apoptosis as the result of the death of one endangered internal partner (the 

moneral parts: the population of mitochondria or the nucleus) which results into the death of the whole 

endosyncenosis. Cancer also is a breaking of the cell's ARMSADA. Cells that should have to die, 

because of external dangers, “thanks” to the escape of internal dormant viruses do not [4]. Through this 

metamorphosis their new endophysiotope survives but their previous ecoexotope, the organism, is 

altered and endangered. Into an ARMSADA each partner can survive only if the other ones survive first. 

Man is not an exception! AIDS and cancer curative vaccines [4, 5] that had been proposed using this 

ARMSADA paradigm are coming effectively in practice. Ecosystems management must take into 

account that paradigm before any change, economic and social managements should too [7].
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Figure 1: ARMSADA emergence. (Bricage Pierre, 2008, [4, 5], Creative Commons ShareAlike) 

Simplex representation of predator-prey interaction. Prisoners' dilemma like table. Emergence graph.

  Figure 2: Constrained dangers integration. (Bricage Pierre, 2008, [5], Creative Commons ShareAlike) 

 organization level: i, i-1, probabilities: -3, -6, -12 (power laws of 10), predator-prey interaction. 
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1.1. A LICHEN is NOT a WIN-WIN association BUT AN ARMSADA
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1.2. A CELL IS AN ENDOSYNCENOSIS, AN ECOSYSTEM of ORGANISMS
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1.3. PREDATOR-PREY INTERACTION: BACTERIOPHAGES AND BACTERIA
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2.1. CELL: ORIGIN AND APOPTOSIS
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2.2. CELL:  GENOMES CONSTRAINED DANGERS AND CANCERISATION
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2.3. FOOD CHAIN:   KEYSTONE SPECIES AND  BIODIVERSITY
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3.1. LIVING SYSTEMS 7 CAPABILITIES: GAUGE INVARIANCE OF LIFE
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TO SURVIVE THAT IS TO EAT AND NOT TO BE EATEN: PRISONERS' DILEMMA
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3.2. ORGANISATION LEVELS: PERIODIC CLASSIFICATION CHART
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3.3.    KEPLER THIRD LAW  LIKE                      GROWTH CURVE
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PLACENTA, LEGUMES NODES, PLAGUE: ARMSADA ARE EVERYWHERE
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4.1. HIV CURATIVE VACCINE  

4.2. CANCER CURATIVE VACCINE
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2014 IEEE   World Conference on Complex Systems  (Agadir, Morocco)
WCCS14

Prof. Pierre Bricage, Université de Pau & des Pays de l'Adour, Pau, France, Europe

Keynote Talk: Survival Management by Living Systems: ARMSADA
'Associations for the Reciprocal and Mutual Sharing of Advantages and DisAdvantages'.
A General System Theory of the Space-Time Modularity and Evolution of Living Systems.

Abstract:   To survive that is 'to eat and not to be eaten'. Any alive system, within its ecoexotope of 
survival, is integrated into a food chain: it eats and is eaten! To survive and live on, whatever its 
spatial and temporal organisation, it owns 7 invariant capacities (gauge invariance) . The system is 
built by embedments and juxtapositions of preexisting ones in a new whole (endophysiotope). 
Whatever the level of organisation, the ecoexotope has always a limited capacity of hosting. To 
survive and live on, the system needs a capacity to be hosted but it has 'to be lucky' for 'to be at 
the right place at the right time'. Soon or late it is impossible not to be eaten. Man is not an 
exception. The modularity of alive systems allows both a partial allocation and a global recycling 
of matter and energy. The pleiotropy of the structures and functions, allowing 'to make of a stone 
several knocks', is the mechanism of exaptation. Within any ecoexotope, the agoantagonistic 
balance ends soon or late with the disappearance of predators, resulting in a reduction of 
biodiversity. The merging into 'Associations for the Reciprocal and Mutual Sharing of Advantages 
and DisAdvantages' allows the emergence of a new biodiversity. 



These fruitful paradigm of ARMSADA is independent from the dimensional scaling: the local 
and global quantitative laws of space-time structuring and functioning are the same. Depending 
on how they become mutually integrated into their global whole, the local actors are more and less 
dependent from the new global level of organisation. Reversely (systemic constructal law) is the 
global whole reciprocally integrating the local parceners? The evolution of living systems is often 
seen as a “cooperative evolution”. Resulting from altruist behaviours it could be modelled and 
simulated using games like the prisoners' dilemma game. Is the same true for Man's artefacts like 
banking systems? In what manner is the prisoners' dilemma game justifying extrusion? What can we 
learn from Reinforcement Learning Dynamics in Social Dilemmas? In reality, humans display a 
systemic bias towards cooperative behaviour, much more so than predicted by models of 
"rational" self-interested action. Models based on different kinds of payoffs and driving forces, where 
people forecast how the game would be played if they formed coalitions to maximise their gains, 
are shown to make better predictions that resemble reality. How are the laws of spatial-temporal 
structuring and functioning of banking systems associated with the basic law of survival of living 
systems? How do local actors become mutually integrated into their global whole? And reversely, 
why and how is the global whole reciprocally integrating the local parceners? Is victory a strategic 
success? What are the roots for interdependence, conflicts and strategic order challenges? How is 
emerging a new power balance? Can banking systems survive as parasitic systems? Is a “money 
chain“ a way of violence escalade, like a “food chain“ is?

Is not the ARMSADA paradigm the best way to improve the survival of our societies?


