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Anomauia. Y cmammi onucyemscs 3acmocy8ants po3poOieHoi mexHoa02ii npocmopo8o2o 3ax0nieHHs.
(TI13) onsa 6i00bpadiceHHst CKAAOHUX CIPYKMYP-UUAONIOHIE MINCHAPOOHUX GIOHOCUH, SIKI MOXNCYMb 6KA3Y-
68amu Ha UMOGIPHICMb CBIMOBUX A0ePHUX B0€H. LI akmueHi peKypcueri wabioHu Ha MOGI UCOKO20 DiGHs.
MOACYMb PecyIAPHO 3ANYCKAMUCA | NPOCMOPOBO 3ICMABIAMUCA 3 OYOb-AKUX MOYOK C8ImY, Wo 00380119€
00Cai0dCY8amU MIJICHAPOOHY Oe3neKy ehekmueHiule, HidC 3a 00NOMO20i0 iHwux memodis. TII3 rpynmy-
€mbesi Ha bauenni ceiny 6e3snocepeonbo y 6u2naol IHmespatbHux Gopy i CmpyKkmyp y npomusazy mpaou-
yitinum modenam 6id uacmun 00 yinozo. Ii Knowosum enemenmom € pekypcusHa Moéa npoCMoposo20 3d-
xonnennss (MII3), sixa 6idobpasicye po3nodineni npocmopu i AKMUBHICMb y HUX Y 8U2lA0L, 3pO3YMINIOMY 5K
07151 NiOMOBAHUX, Max i besniromuux komnonenmie. Ilpocmoposi cyenapii 6 MI13 nabazamo xomnaxkm-
HIWi, HIdIC 8 THUWUX MOBAX, OCKIIbKYU MPAOUYIlIHI YNPABIIHCLKI NPOYedypu X08aOMbCsL 8 IHMENeKMYATbHUX,
00’eonanux y mepeoxci, inmepnpemamopax MII3, ynukarouu ix seno2o npoepamyeanus. Lle dozsonse 3a-
dasamu 6e3n0cepedHbO BUUL PIBEHb CEMAHMUKU MO20, W0 HOBUHHO OYMu 3p00JeHO (8 eKOHOMIYL, NPo-
MUCTIOBUX eKOCUCMEMAX, Ha Noi 0010, 8 pPOOOMU30BAHUX HOPMYBAHHAX, NPOMUPAKemMHIL 000pOoHi | m.0.)
3i cyenapiamu MII3, ski 6inbHO | napaneabHo nepemiuyiomscs y po3nooiieHux cepedosuiyax, 3abesneyy-
H0UU NOGHULL KOHMPOTL HAO Humu. T1oKkazyiomvcs pisHOMAHIMHICMb | CKIAOHICMb ICHYIOUUX MIJICHAPOOHUX
BIOHOCUH, MENEPIUHE PO3NOBCIOONCEHHSL A0ePHOT 30POoi, NOACHIOIMbCS Ktowosi ocooauseocmi T113 i MII3,
a MakKodHc HABOOAMbCA NPUKAAOU MIHCHAPOOHUX CXeM i CIMPYKMYp, AKi MOXCYMb HOMEHYIUHO Npusecmu
00 s0epnoi sitinu, 3 ix onucom ¢ MI13 ons enobanvrhoco noutyky. Biosnawaemocs, wo TII3 mooice epexmu-
8HO Nepemeopumil y8ecCo C8im 8 IHMeNeKmyaIbHUll NPOCMOPOosULl KoMn tomep, KUl CamMoCmitiHo niom-
pumye 2nooanvHy besnexy.

Knrouosi cnosea: ceimosa ounamixa, MidcHapoOHi 8iOHOCUHU, s10epHA 30posl, 8CecimHi s10epHi KOHGIIK-
mu, MexXHON02Is NPOCMOPOBO2O 3AXONJIEHHS, pO3NOoOieHe IHMePaKmMuUeHe MOOeN08aHHs.

Annomauyus. B cmamve onucvigaemcs npumenenue paspabomaHHou mexHor0cuu npocmpancmeeHH020
saxeama (TI13) 0151 omobOpadCenuss CLONCHLIX CIMPYKMYP-UAOIOH08 MENCOVHAPOOHBIX OMHOUEHUL, KO-
mopbule MO2Ym YKA3bl8ams HA 8EPOSMHOCHb MUPOBLIX SO0EPHLIX 60UH. Dmu peKypcugHvle wabioHbl Ha
A3bIKE BLICOKO20 YPOGHSL MOSYM PE2YISAPHO 3aNYCKAMbCA U RPOCMPAHCIMEEHHO CONOCTNAGIAMbCS U3 H0ObIX
MoYeK Mupa, no360JiAs UCCAe008aMb MENCOYHAPOOHYIO be3onacHocmsb d¢hgekmuenee, yem ¢ NOMOUBIO
opyeux nooxooos. TII3 ocnosvieaemcsa na 8udeHuU MUpa HenocpeoCmeeHto 6 8Uoe UHMeZPalbHbIX Gopm
U CmMpyKmyp 8 Npomueosec mpaouyuOHHbIM MOOeIaM om yacmu K yeaomy. Ee xnouegvim snemenmom
ABNIACMCS PEKYPCUBHBLI A3bIK NpOoCcmpancmeenno2o saxeama (AIl13), omobpascarowuil pacnpedenentvie
NpOCMpPaHcmea U aKMuGHOCMb 6 HUX 6 6ude, NOHAMHOM KAaK OJid NULOMUPYeMblX, maK u 0ecnuiomHuIx
Komnonenmos. I[Ipocmpancmeennvie cyenapuu ¢ Al13 namuoeo Komnaxmuee, yem 6 Opyeux sA3bIKAX, No-
CKOIbKY MPAoUyUoOHHble YNpasieHuecKue npoyedypbl YNpsSmvl8aromcs 6 UHMeIeKmyaivHvle, 00beouHeH-
Hble 6 cemb unmepnpemamopwl Al13, uzbezas ux A6H020 NPOSPAMMUPOBAHUA. MO NO3BOIAEM HENOCPeo-
CMBEHHO 3a0a8ambp BbICUUL YPOBEHb CEMANMUKU MO20, YMO OOJHCHO ObiMb cOeNano (8 IKOHOMUKe, NPo-
MBIUNEHHBIX IKOCUCmEMAX, Ha noie 005, 8 poOOMUSUPOBAHHBIX (DOPMUPOBAHUAX, NPOMUEOPAKEMHOU
obopone u m.o0.) co cyenapuamu 6 Al13, c60600HO u NAPANIETLHO NEPEMEUAIOWUMUCI 8 PACTIPEOETEeHHBIX
cpeoax, obecneuusas NOIHLII KOHMPOab HAO numu. Tlokazvieaiomes paznoobpasue u ClOHCHOCMb Cyuje-
CMBYIOUWUX MENCOVHAPOOHBIX OMHOWEHUN, HACMOoAWee pacnpocmpanetue 10epHo20 OpYAHCcUsl, 00bACHS-
tomes kmodesvie ocobennocmu TI3 u Al13, npusoosames npumepsl MeICOYHAPOOHBIX CXeM U CIMPYKMYD,
KOmopbvle Mo2ym HOMEHYUAIbHO npusecmiu K s0epHoll otiHe, ¢ ux onucanuem 6 AlI3 ona enobarvrozo
noucka. Ommeuaemcs, umo TII3 mooxcem >3¢pghexmueno npespamume 6ecb Mup 8 UHMENIEKMYANbHBIIL
NPOCMPAHCMBEHHBIN KOMNBIOMED, CAMOCMOAMENLHO NOO0EPIHCUBAIOWUTL 2100aTbHYI0 OE30NACHOCHb.
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Knwouesvie cnoea: muposas OuHAMUKA, MENCOVHAPOOHLIE OMHOWEHUs, SA0EpHOe opyicue, GCemMupHvie
sI0epHble KOHMIUKMbL, MEXHONI02UsL NPOCPAHCMBEHHO20 3aX6aMd, PACnpedesieHHoe UHMEPAKMUGHOE MO-
denuposatie.

Abstract. The paper describes applicability of the developed Spatial Grasp Technology (SGT) for describ-
ing patterns of international relations that can hint on probability of nuclear wars, while applying them
worldwide in parallel and distributed mode. These recursive patterns in high-level language can be regu-
larly launched and spatially matched from any world points, allowing us to investigate world security
more efficiently than in a traditional centralised way. SGT is ideologically based on quite different, holis-
tic, world vision directly as integral shapes and patterns rather than traditional parts-to-whole models. Its
key element is high-level recursive Spatial Grasp Language (SGL) which can express distributed spaces
and operations in them in a way understandable to both manned and unmanned components. The spatial
scenarios in SGL are much shorter than in other programming languages as the approach effectively
hides most of traditional system management routines into intelligent interpreters of SGL, which can be
networked worldwide, thus avoiding their explicit programming. This allows us to grasp top semantics of
what to be done (in economy, industrial ecosystems, battlefields, robotic swarms, missile defence, etc.) at
runtime and ahead of it, with SGL scenarios freely moving, modifying and replicating in distributed envi-
ronments while keeping full control over distributed physical, virtual or combined spaces. The paper
shows diversity and complexity of international relations, current world distribution of nuclear weapons,
explains key features of SGT and SGL, also provides examples of international patterns that can potential-
ly lead to nuclear war, with their implementation in SGL and worldwide search. SGT can effectively con-
vert the whole world into an intelligent spatial computer self-supporting global security.

Keywords: world dynamics, international relations, nuclear weapons, world nuclear conflicts, Spatial
Grasp Technology, distributed interactive simulation.

1. Introduction

Nuclear weapons are important for a number of reasons, including their role in deterrence, na-
tional prestige, and military budgets [1]. But underlying all this is the possibility that they could
be used in war, and a nuclear war would be catastrophic and even suicidal. Avoiding nuclear war
is thus a topmost priority for the international community. In [2], after analysing the years after
WW?2, three pathways to nuclear war were explored: an international crisis leading directly to
nuclear war, an accident or misperception leading to nuclear escalation or nuclear retaliation
against an imaginary attack, and a general conventional war leading to nuclear war. The detailed
assessment has found that the expected probability of nuclear war during this historical period
was greater than 50 percent! This level of risk is extremely high. It is therefore urgent that effec-
tive measures be taken to substantially reduce the risk of nuclear war. The current paper shows
how to find in a multitude, diversity, and high dynamics of international relations the worldwide
appearance of particular spatial patterns that can potentially lead to a nuclear war, by using the
invented, developed, and tested high-level holistic distributed control ideology and technology.

The rest of this paper is organized as follows. Section 2 shows how complex international
relations can be, and how important is to predict and prevent conflicts between countries and the
world as a whole, especially with the nuclear weapons accumulated worldwide. Section 3 briefs
main ideas and key features of SGT and SGL with elementary examples of programming in the
latter, as well as how distributed networked SGL interpreter is organized. In section 4, we are
demonstrating how possible patterns of relations between different countries, which can poten-
tially lead to nuclear conflicts, can be converted into active patterns-scenarios in SGL regularly
self-matching in parallel and fully distributed mode with worldwide international structures, in
order to find related emerging threats. Section 5 concludes the paper, also sharing plans on the
use of SGT in another area related to nuclear conflicts — like their distributed interactive simula-
tion, especially using experience from previous technology versions engaged in simulation of
military systems.
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2. International Conflicts and Their Probabilities

In this section we will show how complex international relations can be and how important is to
predict and prevent conflicts between countries and the world as a whole, especially with the
huge amounts of nuclear weapons accumulated worldwide.

2.1. Complexity of Relations between Different Countries

We are often confused about what's really happening in the Middle East. The interactive diagram
of Fig. 1 (taken from [3]) sums up the geopolitical alliances traversing this ancient region. The
diagram clearly maps out the relationships between the main players as well as external powers
that are deeply involved in the region. The relationships follow logical patterns reflecting geopo-
litical interests, partnerships, and conflicts. Every player in the region has interests that intersect
and sometimes collide with enemies and allies alike, and the diagram illustrates the region's alli-
ances and hatreds. We are shown this without further details, only as an example that even with
limited number of nodes-countries but with their numerous diverse relations looks like a «hair-
ball», with hrs to investigate it using conventional screening and centralised computer analysis. A
more detailed and extended diagram related to the same world’s region can be found in [4].

—————- Uncertain ey - NS ey T

Figure 1 — Diagram of geopolitical relationships in the Middle East, 2015

2.2. The World Nuclear Powers

The danger and possibility of global world conflicts is especially aggravated by the existence of
nuclear weapons which are possessed by eight states as in Fig. 2 (see also [5]) with shown esti-
mated number of nuclear weapons in them. The «official» nuclear-weapon states (NWS) are the
five states — China, France, Russia, United Kingdom, and the United States — recognized as pos-
sessing nuclear weapons by the nuclear Nonproliferation Treaty (NPT) [6]. The treaty legitimizes
these states’ nuclear arsenals, but establishes they are not supposed to build and maintain such
weapons in perpetuity. The world’s nuclear-armed states possess a combined total of roughly
15,000 nuclear warheads; more than 90 percent belong to Russia and the United States. Approx-
imately 9,600 warheads are in military service, with the rest awaiting dismantlement.
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Figure 2 — 2018 estimated global nuclear warhead inventories

2.3. Probabilities of Nuclear War

The probability of nuclear war is a major factor in many important policy questions [7]. A world
nuclear war is one that can involve most or all nuclear powers releasing a large proportion of
their nuclear weapons at targets in nuclear and perhaps non-nuclear states. Such a war could be
initiated accidentally, aggressively or pre-emptively and could continue and spread through these
means or by retaliation by a party attacked by nuclear weapons. Such a war could start through a
reaction to terrorist attacks, or through the need to protect against overwhelming military opposi-
tion, or through the use of small battle field tactical nuclear weapons meant to destroy hardened
targets, and after that quickly moving to the use of strategic nuclear weapons. In Fig. 3 are shown
a few hypothetical scenarios from [8] by which world nuclear war could come about. We are
copying these fantasised pictures only to show possible spatial dynamics and territory coverage
of such types of conflicts, which can potentially involve the whole globe. Different arrow colours
express different types of attacks: red — aggressive, yellow — pre-emptive, blue — retaliatory, and
green — accidental.

| T\ R\ T

NS T o | | e

Type of Strike: Aggress Type of Strike: Aggressive

Figure 3 — Some 2007 escalation scenarios spiralling to world nuclear war

The paper [1] aims at developing a model for calculating the total probability of nuclear
war. The core of the paper is a model covering 14 scenarios for how nuclear war could occur.
Scenarios vary based on factors including whether a state intends to make a first strike attack,
whether the nuclear attack is preceded by a conventional war or a non-war crisis, whether escala-
tion is intentional or inadvertent, the presence of false alarms of various types, and the presence
of non-war nuclear detonations such as nuclear terrorism. In 6 scenarios, a state intentionally
starts nuclear war. In the other 8, a state mistakenly believes it is under nuclear attack by another
state and starts nuclear war in what it believes is retaliation. The model is supplemented with a
dataset of 60 historical incidents that may have threatened nuclear war. The paper also includes
extensive background on probability theory and nuclear war probability analysis.
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In the next section we will be describing a high-level distributed control technology suita-
ble for dealing with the problems discussed.

3. Spatial Grasp Technology

Were are showing here only main ideas and key features of this paradigm developed and tested in
different countries, with its details and numerous application examples fully available in the ex-
isting publications, [9-15] including.

3.1. SGT Model

Within SGT, a high-level scenario for any task to be performed in a distributed world is repre-
sented as an active self-evolving pattern rather than traditional program, sequential or parallel.
This pattern, written in a high-level Spatial Grasp Language (SGL) and expressing top semantics
of the problem to be solved, can start from any world point. It then spatially propagates, repli-
cates, modifies, and matches the distributed world, as shown in Fig. 4 a, b.

o’ 5P
(2 o
sp?
Start QO ‘ Faed
a b

Figure 4 — The basic idea of SGT: a) controlled parallel wavefront space navigation;
b) symbolic physical equivalent

3.2. SGL Recursive Structure

SGL allows us to directly move through, observe, and provide any actions and decisions in fully
distributed environments (whether physical, virtual, executive or combined). It has universal re-
cursive structure, as shown below, capable of representing any parallel and distributed algorithms
operating on, over or in spatially scattered data or other distributed systems.

grasp - constant | variable | rule [ ({ grasp, }) ]

constant >  information | matter | custom | special | grasp

variable > global | heritable | frontal | nodal | environmental

rule -  type | usage | movement | creation | echoing |
verification | assignment | advancement | branching |
transference | exchange | timing | qualifying | grasp

3.3. Spatial Development of SGT Scenarios

An SGL scenario (or grasp) develops as parallel transition between sets of progress points (or
props), with self-modified and self-replicating scenario code freely moving in distributed spaces.
Starting from a prop, an action may result in new props (which may be multiple). Elementary op-
erations can directly use states and values of props reached by other actions whatever complex
and remote they might be. Any prop can associate with a position in physical, virtual, executive
or combined world. Staying with world points, it is possible to directly access and impact local
world parameters in them. Overall organization and control of the breadth and depth space navi-
gation and coverage is provided by SGL rules which may be arbitrarily nested.
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3.4. SGT Spatial Variables

Working in fully distributed physical, virtual or executive environments, SGL has different types
of variables, called spatial, which are effectively serving multiple cooperative processes: global
variable — most expensive and rarely used as needing a sort of centralization of certain resources;
heritable variables — starting in a prop and serving all subsequent props which can share them in
both read & write operations; frontal variables — transferred on wavefronts between consecutive
props and replicated if multiple new props emerge; environmental variables — accessing different
elements of physical and virtual words when navigating them, also certain parameters of SGL
interpreter; and nodal variables — a temporary property of world nodes accessed and shared by all
activities which happened to be associated with them at the same or different times.

3.5. SGL Networked Interpreter

The SGL interpreter (stemming from [11]) consists of a number of specialized modules handling
and sharing specific data structures. The interpreter copies can communicate with each other, and
their distributed network can be mobile and open, changing the number of nodes and communica-
tion structure at runtime. The backbone and nerve system of the distributed interpreter is its dy-
namic spatial track system with its parts kept in a special memory of local interpreters. These are
logically interlinked with similar parts in other interpreter copies while providing altogether glob-
al control coverage. The distributed track structure enables for hierarchical and horizontal control,
also remote data and code access, with high integrity of emerging parallel and distributed solu-
tions.

3.6. Creating Spatial Infrastructures under SGT

The self-spreading & matching patterns can create knowledge infrastructures arbitrarily distribut-
ed between system components with embedded SGL interpreters, which may spread worldwide,
as in Fig. 5. These infrastructures, which may be left active, can effectively support or express
distributed databases, command and control, situation awareness, autonomous decisions, as well
as any other existing or hypothetical computational and control models. They can, for example,
be a result of spatial matching of graph-based parallel patterns of any complexity expressed in the
SGL recursive syntax.

(-] .
-] iy o ; \,
o \ +] !
o . / [-]

. Spatial patterns and
SGL interpreters infrastructures in SGL

o

Figure 5 — Spatial patterns and infrastructures in SGL
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3.7. Elementary Programming Examples in SGL

We are showing here only elementary examples of programming in SGL, where many more can
be found elsewhere, incl. [8-14].

(a) Assignment of the sum of values 15, 22 and 14.7 to the variable Result.

assign (Result, add (15, 22, 14.7))

(b) Moving physically from the current location independently and simultaneously to new loca-
tions (x2, y7) and (x4, y9).

move (x2, y7), move (x4, vy9)
(c) Creating isolated virtual node John:

create (node (John))

(d) Extending the virtual network (already having node John) with new link-node pair like «John
is father of Boby.

hop (John); create(+father, Bob)

(d) Ordering soldier Nick to use robot Fighter to fire by coordinates (x, y) with confirmation of
success or failure of this operation.

hop (Nick) ;
report if ((hop(Fighter); fire(x, y)), success, failure)

(e) Starting in node 2 of a network, repeatedly propagate through all adjacent links named a as far
as possible

hop node (2) ;
repeat (hopfirst links(a))

For the network of Fig. 6 a we will have its spatial navigation as shown in Fig. 6 b, which
develops in both sequential and parallel mode while blocking looping to the already visited nodes
(rule hopfirst rather than just hop used). After application in node 2 the SGL scenario omits uti-
lized first part and then self-spreads through network links named a while replicating and paral-
lelising in node 5.

hop_necde (2) ; repeat (hopfirst_link(a))
repeat (hopfirst_link(a)) | f :
|
a ) a + a (5 a | . I|I
/_}_'_'_'_'_'___,_,_o—'—ﬂ ) - ../- \z —— l
b//&g/x..._\ a ::::iax' b////\zf\ af c - A8/ .‘I
: /T\l// c \/4: _— - / a .;/1‘\.// [ C /; f/ — ; a
\—x\\\\\\f ) a b/ \"J\\\\\\f ////k_ a b;
{ N | ! s
/ ({9 b c 9 )
i 3/ -‘;\f\/b” SiPID O
7 Ty \ . -
(e ~ O, [e] —

repeat (hopfirst link(a))

a b
Figure 6 — Repeated network navigation with self-spreading-parallelizing SGL scenario

If we may want to return and print names of final nodes reached, the modified scenario
will be as follows:
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output (
hop node (2) ;
repeat (hopfirst links (a

)); NAME)

Returned and printed result: 7, 9.

As shown by the above examples, SGL directly operates with physical, virtual, executive and just
computational environments, which allows us to use the same language for most diverse opera-
tions and at different levels in distributed system management.

4. Representing of World Nuclear Danger Patterns in SGL

In this section we will be demonstrating some simple patterns of relations between different
countries that can potentially lead to nuclear conflicts, composing corresponding active scenarios
in SGL that can self-match with international organizational structures for finding emerging

threats.

4.1. A 3-Node Danger Pattern

Imagine a nuclear country (let it be COUNTRY _1) is at_war with some other country (as non-

nukes nukes

I 1
I . |
I rivals |

COUNTRY_3 \ COUNTRY_1
at_war
sponsaﬁeigh bors

COUNTRY_2
Figure 7 — A simple 3-node danger pattern

nukes nukes —— CONTENT
1 I
: rivals

COUNTRY_3 X3C\ f X1 COUNTRY_1
at_war & Start
-sponsor

\ 4 neughbors Finish

X2 COUNTRY_2
Figure 8 — Representing the 3-node pattern by a path
through all nodes

hop nodes(all); belong(nukes, CONTENT) ;
frontal (X1, X2, X3); X1 = NAME;

hop link(+ at war); notbelong (nukes,
yes (hop (1link (neighbors), node(X1)));
hop link (- sponsor); belong (nukes,
hop(link(rivals), node(X1));
output (‘Danger: ', X1, X2, X3)

X2 =

nuclear) which is its neighbour (say,
COUNTRY_2), and the latter is in close
relation with some other nuclear country
(like COUNTRY_3) which serves as its
political and economic sponsor. The situ-
ation also aggravates by the fact that
COUNTRY_1 and COUNTRY _3 are bit-
ter rivals and in bad relations.

To find all matching of this pat-
tern worldwide with all countries and
their numerous relations we have to con-
vert this passive pattern into an active
self-matching one expressed in SGL. This
active pattern can be composed by con-
sidering a path through all pattern nodes
(many such techniques can be found in
[12-15]) and starting, for example, from
node COUNTRY _1. It will also be asso-
ciating spatial variables (like X1, X2, and
X3) with its nodes, as in Fig. 8 and the
SGL scenario that follows (second rela-
tion, as neighbours, between the first two
nodes should be taken into account too).

CONTENT) ;
NAME ;
CONTENT) ;

X3 = NAME;
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This pattern-scenario starting in all nuclear nodes-countries in parallel will move stepwise
through the given links while collecting the passed node names in three mentioned frontal varia-
bles X1-X3, with making output after (and if) returning to the node from which it started (i.e.
with its name in X1), as follows.

Danger: COUNTRY 1, COUNTRY 2, COUNTRY 3
If more than one pattern match occurs (like starting from different nukes-capable nodes or
different X3-related nodes occurred while starting from the same X1-based node), it may be mul-

tiple outputs of solutions in the same or different nodes relating to X1.

Danger: COUNTRY 1, COUNTRY 2, COUNTRY 3

Danger: COUNTRY 1n, COUNTRY 2n, COUNTRY 3n

We can easily collect all such solutions in one point if needed, say, in the location from
which the whole scenario was initially launched, also repeat the scenario indefinitely with certain
delay between repetitions, as follows (the relations between countries may change for different
repetitions and delays):

loop (
Solutions =
(hop nodes(all); belong(nukes, CONTENT) ;
frontal (X1, X2, X3); X1 = NAME;

hop link(+ at war); notbelong(nukes, CONTENT) ;

yes (hop (1link (neighbors), node(X1l))); X2 = NAME;
hop link (- sponsor); belong(nukes, CONTENT); X3 = NAME;
hop(link(rivals), node(X1));
unit (X1, X2, X3));
if (nonempty (Solutions), output(‘Dangers: ’, Solutions));

sleep (delay))

The output in this starting location integrating all possible matching of this pattern
throughout the whole world may be as follows for each repetition (possibly, with changing coun-
try names or none if no matching found at this moment of time).

Dangers: (COUNTRY 1, COUNTRY 2, COUNTRY 3),

(COUNTRY 1n, COUNTRY 2n, COUNTRY 3n)

4.2. A More Complex 4-Node Danger

nukes rivals nufes Pattern
! enemies ! . .

COUNTRY_4 Q —( COUNTRY_f Let us consider a bit more complex pat-
rivals tern of relations between countries,
enemies neighbors shown in Fig. 9, where one more nuclear-

allies at war capable COUNTRY_4 can be engaged,

sponsor

collaborator

N

couNTrY_3 O
1

nukes

sponsor

> COUNTRY_2

collaborator

Figure 9 — A 4-node danger pattern

ISSN 1028-9763. MaremaTtn4Hi MamuHu i cuctemu, 2019, Ne 2

having similar relations with COUN-
TRY_1 (as rivals or enemies) and
COUNTRY_2 (as sponsor or collabora-
tor).

An active scenario-pattern for this
set of inter-node relations can also be
based on path through all its nodes as in

11



Fig. 10, with corresponding SGL scenario shown below (regularly launching in parallel all possi-
ble matching with returning and printing all results in the scenario launching position, as we fi-
nally did for the three-node pattern before).

nukes rivals nuﬁtes Start
| enemies '%Finish
COUNTRY_4 »O
4 X4 &C - x‘-\ ¥1 COUNTRY_1
S rivals |
N [

enemies
N 1 heighbors

~
RS at_war ||

/ Ifl
V2 +sponsor | ||

Y, collaborator il

Y
e
COUNTRY_3 X3 0’4
|| - sSponsor
nukes collaborator

Figure 10 — Representing the 4-node pattern by a path through all nodes

allies

X2 COUNTRY_2

loop (
Solutions =
(hop nodes(all); belong(nukes, CONTENT) ;
frontal (X1, X2, X3, X4); X1 = NAME;
hop link(neighbors); notbelong(nukes, CONTENT) ;
yes (hop (link (at_war); node(X1l))); X2 = NAME;
hop link (- sponsor, collaborator); belong(nukes, CONTENT) ;
yes (hop (link(rivals, enemies); node(X1l))); X3 = NAME;
hop link(allies); belong(nukes, CONTENT) ;
yes (hop (1link (+ sponsor, collaborator); node(X2))); X4 = NAME;
hop(link(rivals, enemies), node (X1));
unit (X1, X2, X3, X4));
if (nonempty (Solutions), output(‘Dangers: ', Solutions));
sleep (delay))

The regular output in the scenario starting location will be similar to the previous three-
node pattern example (with possibly changing country names or resulting completely in none too
for different repetitions):

Dangers: (COUNTRY 1, COUNTRY 2, COUNTRY 3, COUNTRY 4),

(COUNTRY 1n, COUNTRY 2n, COUNTRY 3n, COUNTRY 4n)

4.3. A Danger Pattern with Multiple Nodes

Let us consider a more general case with more (actually any number of) countries having sponsor
or collaborator links with COUNTRY _2 and being in rivals or enemies relations with COUN-
TRY_1, wile in allies relationship in between, thus resulting in the whole varying structure and
size pattern as in Fig. 11.

For producing the relevant active search pattern we will be again using a path through all
nodes of the original pattern, as in Fig. 12 and the SGL scenario that follows (where each new
node to be included into Others must have links allies to all previous nodes in Others, also similar
relations with nodes by X1 and X2).
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Figure 11 — Multiple nodes danger pattern Figure 12 — Sequential-parallel representation of the
multiple nodes pattern

loop (
Solutions =
(hop nodes(all); belong(nukes, CONTENT) ;
frontal (X1, X2, Others); X1 = NAME;
hop link(at war); notbelong(nukes, CONTENT) ;
yes (hop (1link (neighbors); node (PREDECESSOR))); X2 = NAME;
hop link (- sponsor, collaborator); belong(nukes, CONTENT) ;
yes (hop(link(rivals, enemies); node(X1l))); Others = NAME;
repeat (
hop link(allies); belong(nukes, CONTENT) ;
yes (hop (link(rivals, enemies); node(X1l)));
yes (hop (link (+ sponsor, collaborator); node(X2)));
yes (and_parallel (hop(link(allies), nodes (Others))));
append (Others, NAME)) ;
unit (X1, X2, Others)):;
if (nonempty (Solutions), output(‘Dangers: ’, Solutions));
sleep (delay))

The regular output in the scenario starting location (which may be any institution or place
in the world, UN Headquarters including) will be similar to the previous three and four node pat-
terns:

Dangers: (COUNTRY 1, COUNTRY 2, COUNTRY 3),
(COUNTRY_ll, COUNTRY_Zl, COUNTRY_31, COUNTRY_41) ,

(COUNTRY_ln, COUNTRY 2n, COUNTRY 3n, .., COUNTRY Zn)

The matching solutions can spread worldwide, with a hypothetical one shown in Fig. 13,
where very different countries can potentially be covered by the patterns discussed.
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Figure 13 — A possible worldwide match by the discussed patterns
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In further scenario developments, we may take into account how powerful COUNTRY _1
is (say, by its number of nukes), also what is the summary power registered in Others (like total
number of their nukes too), also the importance of COUNTRY _2 (like strategic location, popula-
tion, GDP, political system, etc.). In other extensions may be more than a single COUNTRY_2
with similar relations to COUNTRY _1 and those in Others.

Much more diverse and detailed patterns and scenarios, with nodes not only being the
whole countries but their regions or various institutions as well (like economic, political, cultural
or religious groupings, etc.) can be effectively composed and applied worldwide. Very different
scenarios can be integrated in SGL into larger scenarios, say, with many alternatives and proba-
bilities, also without any limitations on number of their nodes and relations between them. All
such scenarios can be applied regularly, any time, and from any world points, finding both local
and global solutions in parallel and fully distributed mode, without any central resources.

5. Conclusions

We have considered the capability of SGT for worldwide matching of different nuclear war dan-
ger patterns with distributed international structures. The solutions can be found in a fully distrib-
uted way, without any central resources, with absolute spatial mobility of recursive scenarios in
SGL. Communicating SGL interpreters can be massively installed worldwide while integrating
with existing systems, media ones incl., in thousands to millions to billons of copies, effectively
converting the whole world into intelligent spatial machine that can self-analyse the world’s state,
discover and prevent local and global dangers, and collectively recover from world crises. Anoth-
er, related, application area for this paradigm may be distributed simulation (also dealing in reali-
ty) of the already emerging world conflicts, nuclear ones including, like in [8], which is planned
in the subsequent papers and new book on international security which is currently in progress.
Also worth mentioning here that previous versions of SGT (called WAVE) were efficiently used
for similar tasks, especially for distributed interactive simulation of large military systems [16-
19].
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