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Anomauin. Poboma cmumynvosana scopcmokoio cgimogoiw dopomvoorw 3 COVID-19 i € ceoepionorw
CcnpooOoI0 83MU YUACb Y YbOMY 2100AIbHOMY HPOUECi 3 3aNameHmos8ano ma po3pooieHor mepedxce-
6010 MEXHON02IEI0, 3ACHOBAHOIO HA PO3NOBCIOONCEHHI CKAAOHUX BIPYCI8 Y eNUKUX (I3UUHUX Ma 8IpMYdTb-
Hux npocmopax. Texnonozis npocmopogoco saxonnenns (TI13) 3 6azo6ot0 Moo npocmopoeozo 3axon-
nenns (MII3) suxopucmosye napanenvHul K00 ceManmuyHo20 pPieHs, KUl Camopo3nosCcio0N’CyEMbC, Ca-
MOPO3IMHONCYEMBCA MA CAMONOKPUBAEMBCS, CIMBOPIOIOYU HOMYNHCHI po3nodineHi iHppacmpykxmypu O
BUPIWEHHS CKIAOHUX npobiem. Y cmammi noxaszano, sK sHaumu 0dxcepena ipycié y po3nooileHux mepe-
2HCAX CHOYAMKY WIIAXOM IX 8I0CEdNCeH sl uepe3 IHPIKOBAHI 8Y31U-NONEPEOHUKU, AKWO MaKi Oyau 3a@ix-
co8aHi, a nomim, OiNbUl CKIAOHUM YUHOM, ULIAXOM PO3NOBCIOONCEHHS Yepe3 8Y3u, W0 MAaiomb MeHUUL
abo 6IU3LKULL 4aC 3aPANCEHHS, MAKONC 8PAXO8YBAMU MONCIUBL 3001 Ma OUHAMIKY Y PEalbHUX MepexCax.
Axugo oxpecaumu KiibKicmb 3apadiceHux 8y3/1i6, sSKi 3HAX00AmMbCs 0ANeKo 00UH 8I0 00HO20 MA 3 PI3HUX
CMOpIH  3apadiceHOi  Mepedci, UMOGipHe 0Jcepeno Moxce MAKONMC 3HAXOOUMUCh HA Nepemuni
Hatikopomwiux 0epes uLiaxie, Wo NOYUHAIOMbCA Y 8CIX MAKUX 8Y31aX, AK Ye makodc nokazano Ha MII3.
Ane ananizyiouu ckiaoHicmo, OUHAMIKY ma Henepedbaudyganicms peanvhoeo noutupennss Covid-19, cmae
3PO3YMINOI0 HEOOCMAMHICMb  OUCKPEmHUX Mepedc Ol MOOeNO8AHHA  C8IM06020 HNOKPUMMS HUM.
Bukopucmosyrouu moorciugicme TII3 be3nocepednvo npayosamu maxoxc y Qizuunux npocmopax, 0yio
NOKA3AHO, SIK ONUCAU 2100ANbHULL GIPYC, AKULL PO3NOBCIOO0NCYEMBbCL MACOB0, NPUHUOMY 3APANCEHHS.
NOUUPIOEMBCS 3a DazamobMa i HABIMb OOCI He3PO3YMITUMU KaHaiamu. Y cmammi maxodic noKa3ano, K
3MO0en08aMU 3aNJIAHOBAHULL Y 8CbOMY C8IMI PO3NOOLL AHMUBIPYCHOL 8aKYUHU Ma ii 2100aTbHULL 8NIUE HA
NOWUPEHHsL 8IpYCY, WO CUMBONIYHO NPeOCMAsIeHO AK NPOCMoposa 6opomvba 00OPOAKICHO20 8ipycy
(6axyuna) iz wxionueum Covid. Ocmanns éepcisi TII3 moodice 6ymu neeko 6npoeaddicena ma eqhreKmueHo
inmezpogana 3 6yOb-AKUMU ICHYIOYUMU MePeXCesuMU CUCmeMamu y 2100aieHomMy macumabi 3a6805KuU
6CMAHOBNEHHIO 83AEMOOIOUUX iHmepnpemamopie MII3 6i0 Minblionie 00 MinbApOié Koniti i MaKum YuHoM
NnepemeopeHHIO YCb020 C8IMY Y 8CEMO2YMHIO CUCMEMY 01 MOOENI08AHHS A YNPAGIIIHHSL.

Knrouosi cnosa: Covid-19, Texnonozis npocmopoeo2o 3axXonieHHs, Mepexcesi cUcmemu, po3nooileHi
obuuCHenHs, 2100abHa NandeMis, dxcepena 8ipycis, aHMUBIPYCHA 8AKYUHA.

Annomauus. Paboma cmumynuposana scecmoroi muposoi bopvoou ¢ COVID-19 u ecmv ceoeobpaszmoii
NORBIMKOU NPUHAMb YUaACUe 8 IMOM 2100ATIbHOM Npoyecce ¢ 3anameHmosantol U paspabomanHol ce-
megol mexnonozuell, MmaxKxice OCHOBAHHOU HA PACHNPOCMPAHEHUU MOWHBIX 8UPYCO8 6 OONbWUX u3ute-
CKUX U 8UpmyanvHulx npocmopax. Texnonoeuss npocmpancmeennoeo saxeama (T113) ¢ 6azo6vim s1361K0M
npocmparcmeentozo 3axeama (AIl13) ucnonvzyem napanienvusvlii Camopacnpeoersiowuli, camopo3mHo-
AHcarowull U CamonoKpblEarWUl KOO CEMAHMUYECK020 YPOSHS, CO30A8ds NpU dMOM MOWHblE pacnpede-
JIeHHble UHDPACMPYKmMYypovl 01 peuienus CIONCHbIX npobiem. B cmamve noxkazauo, Kax HAumu ucCmo4nu-
KU 8UPYCO8 8 PACHPEOeNeHHbIX CEMSX CHAYALA NYymeM UX OMCAEHCUBAHUS Yepe3 UHDUYUPOBAHHBIE V3ibl-
npeoulecCmeeHHUKY, ecay makue ObLIU 3aUKCUposansl, a 3amem, Ooee CIO0NHCHbIM 00pAa30M, nymem pac-
npocmpanerus yepes y3ivl, umerouue menvuiee unu bonee oausrkoe epems zapadicerus. Cnedyem maxoice
VUUMBIBAMb GO3MONCHBIE COOU U OUHAMUKY 8 PedaNbHbIX cemsix. Eciu 0603nauums KOIUYeCmeo 3apaiceH-
HbIX V37108, KOMOPpble HAX00Amcs 0aieKo Opy2 om Opyed U ¢ PA3HbIX CHOPOH 3aPANCEHHOU cemu, 8eposim-
HbIU UCIOYHUK MOJICEM MAKICe HAXOOUMbCS HA NEPeceyeHul Kpamuaux 0epesbes nymet, HauyuHao-
WUXCsl 80 BCEX IMUX Y31aX, KaK 3mo makdice noxkaszano Ha Al13. Ho ananuzupys crosicHocms, OUHAMUKY U
Henpeockasyemocms peanvHo2o pacnpocmparenuss Covid-19, mul nowsiiu Hedocmamounocms OUCKpen-
HbIX cemell 01 MOOEIUPOBAHUSL MUPOB020 nokpbimust. Mcnonw3ys eosmodicnocms TII3 nenocpeocmeenno
pabomame maxdice 6 QuU3ULECKUX NPOCMPAHCMBAX, ObLIO0 NOKA3AHO, KAK ONUCAMb 2100ANbHbIL SUPYC,
KOMOPYbLIl pACHpOCMPAHAENCs MACCOB0, NPUYeM 3apadicenie pacnpoCcCmpaHsiencs N0 MHOSUM U Oadice 00
CUX NOP HENOHAMHBIMU KaHaiaM. B cmamve maxoice noxkasamno, Kak cmooenuposams 3aniaHupo8aHHOE 80
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6cem Mupe pacnpeoenenue aHmueUPYCHOU 8aKYUHvl U ee 2100a1bHOe GIUAHUE HA PACNPOCMPAneHue GUpy-
ca, Ymo CUMBOIUYECKU NPeOCMmAsNeH0 KaK NPOCMpPAHCMEeHHds: 60pbba 000pOKauecmEeHHO20 6Upyca
(eaxyuna) ¢ epeonvim (Covid). Iocneonssn eepcus TII3 mooicem Gvimb necko énedpera u d¢hgexmusno
UHMESPUPOBAHA ¢ TOOBIMU CYUECMEYIOWUMU CEMEGbIMU CUCEMAMU 8 2100aTbHOM Macuimabe Oaazo0a-
P YCMAHOBIEHUIO 83aUMOOelicmayiouux unmepnpemamopos All3 om muiiuonog 00 Muiiuapoos Konui
U MaKkum o0pazoM NpeBPAUeHUI0 6Ce20 MUPA 80 6CEMOZYWYIO0 CUCEMY Ol MOOETUPOBAHUS U YNpaeie-
HUSL.

Knioueswie cnosa: Covid-19, Texnonoeuss npocmpancmeenHo2o 3ax6ama, cemesble CUCheMbl, pacnpeoe-
JIEHHbLe BbIYUCTEHUSL, 2N00ATLHASL RAHOEMUSL, UCHIOYHUKY GUPYCO8, AHMUBUDYCHASL 6AKYUHA.

Abstract. This has been inspired by the current world fight with COVID-19, in an attempt to participate in
it with patented and developed networking technology, also based on spreading powerful viruses in large
physical and virtual spaces. The Spatial Grasp Technology (SGT) with basic Spatial Grasp Language
(SGL) is using parallel self-spreading, self-replicating, and self-matching semantic level code creating
powerful distributed infrastructures for solving complex problems. The paper shows how to find virus
sources in distributed networks, first, by tracing them via infected predecessors if such were fixed, and
then, more complexly, by moving through nodes with lower or close infection time, also taking into ac-
count possible failures in real networks. If to outline a number of infected nodes staying far away from
each other and on different sides of the infected network, the probable source may also be on intersection
of shortest path trees starting in them, as shown in SGL. But analyzing complexity, dynamics, and unpre-
dictability of spread of Covid-19, we understood the insufficiency of discrete networks for simulating its
world coverage. By using the SGT capability to directly operate in continuous physical spaces too, we
showed how to describe the global malicious virus in a massive way, with the infection spreading via
many and so far unclear channels. The paper also shows how to model the planned distribution of the an-
tivirus vaccine and its global impact on the virus, symbolically presented as spatial fight of benign (vac-
cine) with malicious (Covid) viruses. The latest version of SGT can be implemented and integrated with
any existing networked systems in a global manner, with installment of communicating SGL interpreters
in millions to billions copies and converting the world into a global simulation and control engine.
Keywords: Covid-19, Spatial Grasp Technology, networked systems, distributed computing, global pan-
demics, virus sources, antivirus vaccine.
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1. Introduction

This work has been inspired by the current fight with COVID-19 [1-13], as an attempt to partici-
pate in this global process with the patented, developed, and tested in different countries high-
level networking ideology and technology also based on spreading powerful viruses in large
physical and virtual spaces [14-22]. Such technology, except parallel wavelike coverage of dis-
tributed spaces, dynamically creates powerful distributed infrastructures capable of defeating oth-
er models and believably any global viruses too. Detailed analysis of how Covid-19 spreads and
influences the world shows that effective fighting with it can only be done by intelligent spatial
technologies capable of understanding and grasping the world as a whole, having both global
control and detailed live access to local data scattered throughout numerous world points, which
may constantly change in time. And these absolutely necessary conditions stimulated us to inves-
tigate SGT for the global virus fight, as possessing the desired features which have been already
tested on numerous applications in different civil and defense areas. The latter even linked with
sociology and psychology (like formalizing gestalt psychology laws for their capability of operat-
ing in large distributed systems and not only in localized human brain), and most recently, in
simulating global awareness and a sort of distributed consciousness as top level of natural and
artificial intelligence, with potential applications in massive and swarm robotics.

The rest of this paper is organized as follows. Section 2 briefs the developed SGT based
on self-spreading, self-replicating, and self-modifying higher-level code covering and matching
distributed systems at runtime, while providing global integrity, goal-orientation, and effective
solutions. Section 3 shows how to model spreading virus in distributed networks and trace its
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source for any infected node via the infected predecessors if such are registered. Section 4 de-
scribes a more complex situation where the virus source is trying to be found by knowing only
infection time in nodes with also taking into account real network dynamics and existence of
failed components. Section 5 shows an attempt of defining probable virus source lying on inter-
section of shortest path trees from a set of selected infected nodes, which can generally result in a
number of solutions. Section 6, after examining the records on Coivid-19 worldwide spread,
comes to conclusion of insufficiency of traditional network models to simulate and explain such
pandemics, and using SGT capability to directly operate in distributed physical spaces too, shows
a sketch in SGL of how to model its massive spread via numerous and so far not fully understood
channels. Section 7 reviews world attempts and existing problems to create and distribute antivi-
rus vaccine and describes how to model its world distribution in SGL, also showing its spatial
fight with the simultaneously spreading Covid. Section 8 concludes the paper mentioning the
possibility of quick implementation of the latest technology version even in traditional university
environments, also hinting on further research plans for the use of SGT for creating international
technological basics capable of fighting forthcoming pandemics and other global disasters.

2. Spatial Grasp Technology Basics

We are providing here only main ideas of SGT on which there exist available sources including
European patent, Wiley, Springer and Emerald books, as well as other publications and
presentations of different technology versions with networked implementations and diverse
applications, with only some at [14-22]. Within SGT, a high-level scenario for any task to be
performed in a distributed world is represented 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 points. It then spatially propagates, replicates, modifies, covers and matches the distributed
world in parallel wavelike or even virus-like mode, while echoing the reached control states and
obtained data (which may be arbitrarily remote) for making decisions and processing at higher
levels, with further space navigation from the new or previously reached points, and so on. This
parallel and distributed world spreading-covering-conquering-matching-grasping-echoing process
is symbolically shown in Fig. 1.

le3 Q 1/‘/ 6\\
N L\ /'34
X N, \,__,/
,f “5 \ Start
/| el - @
><< N VAN ,
\ O / -I| |l|. QO c7 . /
\_‘__ — ,. _;_ . Interprete infrastructures in SGL 4
a b

Figure 1 — Basic ideas of SGT: (a) controlled wavelike space navigation & matching;
(b) parallel world coverage

Many spatial processes in SGL can start any time and from any world points and develop
simultaneously, by cooperating or competing with each other. The self-spreading and matching
SGL patterns can create knowledge infrastructures arbitrarily distributed between system
components having embedded SGL interpreters, which may cover any regions, the whole world
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including, as in Fig. 1 b. The created infrastructures, which may be left active, can effectively
support or express distributed databases, command and control, situation awareness, autonomous
decisions, and any other existing or hypothetical computational and control models (like, say,
neural networks or Petri nets).

SGL has a recursive structure with its top level shown below, which reflects the space-
grasping-creation-matching-echoing nature of SGL scenarios (with words in italics representing
syntactic categories, square brackets showing optional constructs, braces indicating repetitive
parts, and parentheses and comma as the language symbols).

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

The SGL scenario can dynamically spread & process & match the world or its parts
needed, with scenario code capable of virtually or physically splitting, replicating, modifying and
moving in the distributed spaces being accompanied with transitional data in special frontal
variables. This movement can take place in single or multiple scenario parts spatially interlinked
under the overall control, which is spreading, covering, evolving and matching the navigated
world too.

Numerous communicating SGL interpreter copies can be installed worldwide in
thousands to millions to billions of communicating copies and integrated with any other systems,
while forming altogether a sort of global spatial brain governed on top level by freely moving
consciousness-like scenarios in SGL.

3. Tracing Virus Source via Infected Predecessors in Networks

Finding virus sources in networks is generally a complex problem with many existing publica-
tion, with only some by [23-26].
We describe here only a very

_ \ /\ ,\ ““Ho/ simplifieq case where the §pree_1d

\/ ___O, /e \ / N~ I/ of biological or computer virus in

I _..--v 4--— VT T\ a distributed social or computer

X/ / '\ / ~¢ / «" 9--’-" |\|/ network is supposedly fixed in all

e |/ /13 ,—*0 " -o- / ( infected nodes, and its source can

P O{_,...- \\| o ‘ —"'O“ ' \ "= be traced by stepwise movement

/ \ /. / / l b /1\0 - .'\ via the nodes from which the cur-

o O' O L Zars e rent nodes got the virus, as shown
\/' b o\\ in Fig. 2.

R .'\ ™ A stepwise parallel propa-

Figure 2 — Spreadlng virus and tracmg its source from gation of a virus in a network

an infected node from its source S to a certain

depth (symbolically 100 steps)
can be organized in SGL as follows, with nodes referring to predecessor nodes that infected them
in nodal variables Before. Repeated parallel invocation of the mobile code starts in each new
node reached, and nodes are allowed to be entered only once, to prevent looping.

nodal (Before); hop first(S);
repeat 100 (hop first(links(all)); Before = BACK)
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Starting from any infected node (let it be C) and tracing virus source via the infected pre-
decessors by mobile SGL code may be as follows, with this spatial cycle terminating in the virus
source node having no registered infection predecessor and its name issued outside of the net-
work.

hop direct(C); repeat (hop(link(any), node(Before))); output (NAME)
The output will be: S

4. Finding Probable Virus Source via Infection Time in Nodes

Finding virus sources is generally not a trivial task as, for example, discussed in [23, 24], being
much more complicated than the simplified example of the previous section, as different nodes
may generally not know which particular neighbors infected them. We assume here that spread-
ing viruses are registered somehow in network nodes only by the time there were infected, and
will try to use such time records to trace the virus source. Parallel spreading of a virus from its
source s with registering infection time in the reached nodes can be expressed as follows, where
environmental variable TIME in SGL is capable of accessing the absolute world time.

hop first(S); nodal (Infected) = TIME;
repeat 100 (sleep(delay); hop first(links(all)); Infected = TIME)

For a pure distributed simulation example, we can use the growing virtual system time in
the frontal variable Time, registered in nodes by nodal variable Infected, with its initial value
start in the virus source node, which is regularly increasing by delay value in nodes before
reaching new nodes in parallel, and so on, as follows.

hop first(S); frontal(Time) = start; nodal (Infected) = 0;
repeat 100 (Time += delay; hop first(links(all)); Infected = Time)

. ‘ We are considering
\Of N M/, finding possible virus source
2

N _— 7] e ke R\ s by starting from some infected
3 : 4 0-\---\-" - - - -
VA \\ Z\CS/OZ\Z*‘SS} /31\";/5 ~l node (C, as in Fig. 3, with in-

L —0%. 1040 . ) .

/ \O(T\1 / 11 ;/,C!;E_L-O;f 7 \:}-59<f\ fection time shown at each
AN \4/ P A BACTAVY S S node) and assigning the regis-
TR A(r"'groﬂf\ol"o?'o\'- tered infection time in nodal

o/ \PS L TP S0 Tl ool :

/ | N0 gy le
70\._ —R] 2’ | \g/o___..-’é..._ avl variable Infected to the
| 41 \/ \Oa,fo\\o4 :'\L/o (AN moving (frontal) variable Du-
\P,,--e/o*”\" I\ / \“‘*-070\5 5[;3f ration, which will be updat-
FNG /c,3\ 02 _4__\0,2_*0\—-". N ed each time when arriving in
AN VNN Y new nodes. We can also as-

Figure 3 — Finding probable virus source by known node sume that in large real net-

infection times works some links between

nodes, the whole nodes too,
may happen to be non-operational or even broken, so we decide to move in the network not only
to nodes with lower infection time, but if not possible, also with the same, approximate or even
higher infection times, in hope to ultimately reach nodes with the lower time values. The follow-
ing scenario reflects these ideas, and by carrying the reducing value in Duration, tries to final-
ly reach the node or nodes with the lowest infection time, which may hopefully be the virus
source, or at least close to it, if the latter not physically reachable.
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frontal (Duration); nodal (infected) ;
hop first(C); Duration = Infected;
output min(
repeat (
or seq(hop first(links(any), nodes (Infected < Duration)),
hop first(links(any), nodes(Infected == Duration))
hop first(links(any), nodes(Infected > Duration)))
Time && NAME)

)7

Some explanation for the situation in Fig. 3 is as follows. Starting from node C with infec-
tion time 4, the scenario first finds the only neighboring node C1 with lesser time, 3, from which
it was not possible to move further with smaller time, as the only node C3 (in blue) with time 2
appeared damaged. The scenario then moves in parallel to two neighbors c2 and C4 with same
time 3, from which sequences (C2, C5, C6, S) and (C4, C8, C9, S) with reduced time at each
step are possible, with additional chains (C4, c8, C7, C6, S) and (C4, C8, C7, C9, S) possible
too if to move to neighbors with same infection time without other options (like due to broken
line, in blue, between C7 and S nodes). This scenario can finally come to a single node with
smallest infection time which may be the virus source, like S, or to others, and more than one,
with the smallest detected infection time S appeared not available. The output issued outside of
the network will be a couple containing the value of smallest infection time found and the name
of related infected node, which may represent the virus source or other nodes maximally close to
the source.

5. Finding Virus Source on Intersection of Shortest Path Trees from Selected Nodes

If to outline a number of infected nodes staying far away from each other and presumably on op-
posite sides of the infected network (for which some preliminary hints should exist or analyses
made on the network’s extent

| N/ L N N, and general structure), the
i T S Y probable source may be ex-

A\ / | ™S 31&)();, O\ / ) —\-\’J/;n—\\?’ '\JQ\%"H. |{\ pected in the point from
O .-IO\ 7 ,\J}f 8 \ "'-..h:;'?/ || which shortest paths exist_ to
_})/ /\L P x‘é yd ! I"S‘__. ’ ’," A~ ﬂ\__.\r;r.f: all se!ected nodes, assuming
- o7 & ::. - :\i ’:j?.'b;::—"?"7("x\ [ the virus spread with same
/__O__‘-:,_\{____“_\_o\a\ o 15}0, ~P~_L ¢/ N\~  speed throughout the net-
A /\"i / \ f‘)‘:\ | 3‘250/ “\,L-— J.'J““R..‘,i ﬁ\< work. This may technically
A/ Yo “\mf,'\\ ™~ /d mean that the infection
LR/ \ | \| /cz\ ,’L':-., /f \“:fi‘-‘-:'“/(‘?i source could be found on in-
R/ 3 - ;:-\» &:l'--\--"“j’\ N tersection of shortest path

trees starting in all selected
nodes, as shown Fig. 4.

The following SGL
scenario, starting in parallel from the selected nodes C1, €3, and C3, finds shortest path trees
(SPT) from them restricting their depth (or height) in L.imit, as the network can potentially be
very large (other useful restriction may be by moving only via infected nodes, if such are regis-
tered, in hope that the infection covers only part of the network). Different SPT are registered in
nodes by variables Back naming right above standing node in the tree, with such variables in
same nodes for different trees having colors (using moving variables IDENTITY) of the corre-
sponding trees reflecting names of their starting (or root) nodes. After getting all SPT, the scenar-
10 again starts in parallel from their tope nodes and moves down only to nodes having registered
predecessors, adding to them the color of this tree. And when a node collects colors of all trees, it

Figure 4 — Fining possible source as having shortest paths to all
selected nodes
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is issued as a probable infection source. But in general, the intersection of all SPT may hint to
more than a single potential virus source, as shown in Fig. 4 (with S, S1, and S2), say, when the
physical speed of virus varied in different directions in the network, so the different obtained
sources should be further examined on their probability.

For this, during the ascending through SPT, the scenario also carries Distance value
from the tree root to each reached node and summarizes it for all SPT covering this node, issuing
it together with the probable source name. For example, the node with minimum sum can be
more probable to be the virus source if it spread in same or similar speed throughout the network,
and especially if the infection time in all selected nodes (if registered) was same or close to each
other’s (in Fig. 4, for this case node S would be the most probable source). If infection times in
such nodes differed essentially, other nodes (like S1 or s2, or more) could be the source too.
Further investigation of possible relation of infection times in selected nodes with obtained sums
of shortest paths to them from a probable source could be worth of conducting too.

sequence (
(hop(C1l, C2, C3);
IDENTITY = NAME; nodal (Back, Far);
frontal (Length, Limit = number);
repeat (
hop links(all); Length += 1;
if (or(Far = undefined, Far > Length),
(Far == Length; Back == BEFORE), stop):;
Length < Limit)),
(hop(C1l, C2, C3);

frontal (Distance) = 0; nodal (Common, Sum); IDENTITY = NAME;
repeat (
Sum += Distance; append(IDENTITY, Common) ;

if (count (Common) == 3, (output (NAME, Sum); Common = 0));
Distance += 1; hop(links(all), nodes(Back = BEFORE)))))

The output of possible virus sources together with sums of shortest paths from them to the
selected nodes will be as: (S, 9), (S1, 10), (S2, 11), ...

In a very simplified way, if to assume that SGL interpretation operates on a real network
with topology similar to Fig. 4, and its code spreads in parallel through the network links similar
to what real virus did, we may have the spatial simulation of the virus spread with its source loca-
tion as follows (with source S in Fig. 4 as the most probable solution).

hop first(Cl, C2, C3); nodal(Count);
repeat (hop first links(all); Count += 1;
If (Count == 3, (output(NAME); abort)))

6. Massive Spread of Coronavirus and Its Possible Simulation with SGT

But analyzing the complexity and dynamics of the spread of Covid-19 [1-6], we understood the
insufficiency of discrete networks for simulating its world coverage, as the virus looks like
spreading via multiple, most diverse, and not completely understood channels, from personal
communications to possibly just by the air too. In Fig. 5 a-c, consecutive stages of its world cov-
erage are shown for different periods of time (as from [1-3]), with darker areas indicating higher
infection intensities, which do not hint on clear ideas of the direction, breadth and depth of its
spread, which looks chaotic and unpredictable.
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c
Figure 5 — Covid-19 world coverage: a) December 2019 to February 2020; b) by March 2020;
c) by October 2020

By using the SGT ca-
pability of directly staying and
operating in continuous physi-
cal spaces too, not only in dis-
crete networked structures, we
can describe the global virus
spread in the most massive and
diverse way, with the infection
spreading via many and so far
unknown channels. For exam-
ple, to express in SGT, which

Figure 6 — Simulating global spread of virus in physical space itself is a super-virus ideology

and technology, the virus orig-

inating and spreading randomly worldwide in both breadth and depth mode, with capability of

return to the previous regions, we may just write the following (with Fig. 6 symbolically reflect-
ing its spatial activity).

move (S _coordinates); nodal (Status);

frontal (Breadth = number, Limits = (Xmin Xmax, Ymin Ymax)) ;
Status = infected;
repeat (

parallel Breadth copy(shift (random(Limits)));

Status == nil; Status = infected)

This scenario generally provides parallel stepwise and randomized movement in physical
space to any extent, where reaching each point may be linked with influencing resources in these
locations corresponding to individuals or their collectives up to whole countries, depending on
the needed details of simulation. The chosen details may also depend on the existing physical ca-
pability of world coverage by the spreading recursive SGL code and the number of installed SGL
interpreters, which may well be in millions to billions and deeply integrated with any existing
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systems, the whole internet including. The above scenario may also prove to be a starting skele-
ton for further virus modeling and simulation, as well as real management for dealing with pan-
demics-like disasters, which are planned to be addressed in the following research and publica-
tions.

7. Distribution and Influence of Antivirus Vaccine

Great efforts in different countries of the world are taking place to develop suitable Covid-19
vaccine, test it, produce massively, and make world-wide distribution [7-13], with enormous
amount of problems arising, however. World Health Organization (WHO) has pushed countries
to sign up for a plan that will buy a vaccine in huge quantities and distribute it in an equitable
way [7]. But it has been grappling with two big issues: how to get high-income countries to join,
instead of hoarding early vaccine supplies for their own populations; and how to share the vac-
cine in a fair way once it becomes available. Also, how to distribute the developed vaccine
around the globe, where on preliminary estimates, the equivalent of 8,000 Boeing 747s will be
needed, as the International Air Transport Association (IATA) has said [13]. We also need being
prepared for a next pandemic, which may well happen too. In this short paper we cannot address
such problems in any detail, but are trying to show at least some principle of how they can be
modeled and managed by intelligent spatial control like the one provided by SGT.
Unlike the malicious virus spreading worldwide massively, chaotically, and unpredicta-
bly, the distribution of vaccine can be organized in a much more directed and controllable way.
Of course, this should also take
- 3 into account emerging peculiari-
o © ties of different regions and their
remoteness, also allowing for
certain degree of randomness, as
destinations and local distribu-
tion conditions may not be fully
clarified in advance.

The following SGL sce-
nario, starting in nodes V1, V2,
and V3 (see Fig. 7) with accu-

Figure 7 — World distribution of antivirus vaccine mulated initial amount of vac-
cine doses (here for simplicity,
same in each) distributes these doses in physical space in a combined breadth-depth mode. From
each reached point, with currently available vaccine in frontal variable Amount, the next Breadth
number of branches is defined and pursued randomly chosen destinations in each in parallel. The
available amount of vaccine propagating with each branch will correspond to Amount divided by
Breadth which will be moving further in parallel too, within spatially replicated variables
Amount. In each reached point, a Pack number of doses needed for local consumption will be
withdrawn, and so on, unless the amount of propagating vaccine is finally exhausted. The points
(or regions) to which the Pack of vaccine is delivered are acquiring status protected and become
unreachable for the spreading virus.

Owv1

move (V1, V2, V3); nodal (Status);

frontal (
Start = WHERE, Expanse = 0, Breadth = number, Shift, Amount = all doses,
Limits = (Xmin Xmax, Ymin Ymax), Distance, Pack = consumed doses,
Min = min dose) ;
Status = protected;
repeat (
Access = register(
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parallel Front copy(

Shift = random(Limits);

Distance = distance(Start, WHERE + Shift);

Distance > Expanse; Expanse = Distance;

shift (Shift); no(Status == protected));
Amount = Amount / count (follow (Access));
follow (Access); decrement (Amount, Pack) > Min;
Status = protected)

This vaccination scenario can operate in distributed spaces simultaneously with the previ-
ous infection scenario, but assigning to the accessed and covered regions the status protected
it blocks further development of coronavirus in (and from) these points and areas. For such paral-
lel and competitive operation the previous infection scenario should have some minor updates, as
follows.

move (S coordinates); nodal (Status);

frontal (Breadth = number, Limits = (Xmin Xmax, Ymin Ymax));
Status = infected;
repeat (

parallel Breadth copy(shift (random(Limits)));
notbelong (Status, (infected, protected)); Status = infected)

Such parallel distributed
v simulation of actually two

2 spreading and fighting each oth-

- o f i & er viruses, with one being mali-
C‘ / N\;' - cious (Covid) and the other be-
&_} \/%V/ } nign (vaccine), may be extreme-

e g C— ly interesting and useful for ef-

( 7 fective withstanding and ulti-

\8/ mate removal of the current

coronavirus, also for creation of
advanced methodologies and
Figure 8 — Spatial fight of distributing vaccine with the technologies  for  analyzing,
spreading virus fighting and predicting of any
future pandemics.

8. Conclusions

The paper investigated the possibility of using developed Spatial Grasp model and technology for
solving worldwide problems linked with the spread and influence of global epidemics. Originally
based on the self-spreading semantic level virus it has a great power for both creating and sup-
porting spatial systems, as was extensively investigated and published, but also possess enormous
capabilities for defeating and destroying other systems and organizations, among which may be
the current Covid. And this paper is declaring its challenge to fight such global disasters, which
may relate not only to pandemics but also to climate change, different world conflicts, also exist-
ing and growing problems in global security and defense. New publications are planned in this
area, including the new book which is currently in completion. The latest SGL version can be
quickly implemented even within standard university environments, similar to its previous ver-
sions in different countries under the author’s supervision. The technology can be installed in
numerous copies worldwide and deeply integrated with any other systems, overall internet in-
cluding, actually acquiring unlimited power for simulation and management of the whole world.
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