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Anomauyia. Mu cnocmepieacmo cmpimke 3p0CMAHHA NORYIAPHOCME MA AKMUGHOCMI 6UKOPUCIAHHS Me-
pedrcesux mooenell i piuens Os upiuienHs npoobiem y 6azamvox KOHKpemnux cepax. Mepedicy ak yHi-
6EPCANILHULL 3ACIO MONCHA UKOPUCTNOBYBAMU 051 GUPTULEHHS CKAAOHUX 3a0ay i 0OHOUAC Ol OXONIEHHS
abcomomno pisHux cgep. Ocnogua mema yiei KHU2U NOAA2AE 8 MOMY, W0O 00CIIOUMU Ma 3anpOnoHY6d-
MU YHIBEPCAbHI Mepedcesi Memoou ma pilieHHs, KL MOJHCYMb 00HOYACHO OXONIIo8amu pi3Hi cghepu, 01
NOWLYKY EOUHUX PIlUEeHb, BUKOPUCTNOBYIOYU 018 Ybo2o 3anamenmosani Modenv ma Texnonociio npocmopo-
6020 3axonnennsn (TI13), wo onucyromvca 6 nonepeduix KHueax ma nyonikayisx. Y Kuusi pozensoamu-
MembCs, AHANi3Y8amumMemvcs i Kiacu@iKysamumemsvcs CyuacHuil CMman GUKOPUCIARKA Mepedic y baza-
MbOX PI3UYHUX, GBIPIMYATLHUX MA PO3YMOGUX Cepax, KIIOUAYU NCUXOI02iuHl ma ncuxiampuyni. Y Hitl
nooagamumemucsi Kopomkuii onuc TII3 ma ii ocnognux @ynxyit, poskpusamumymscs oemani Mosu npo-
cmoposozo 3axonnenna (MII3) ma ii mepesicesoi peanizayii, axa moodice 8i00Oysamucs 6e3 6yO0b-aKUx yeH-
MPAanIbHUX pecypcie ma 0Xonneamu 008iIbHO GeluKi cepu. Y pobomi onucysamumymucs oesxi ¢pynoa-
MenmanvHi Mepedicesi onepayii, AKi 30iUcHIoOmMbCs 3a donomoeoro TII3 i modcyms 8i0bysamucs 6 napa-
JIeIbHOMY ™a NOBHICIO PO3NOOINEHOMY PEeXCUMi, d MAKOXNC 3anpONOHYIOMbCA e(eKmusHi piuenHs 0
00HIE€l 3 HauBANCIUBTMUX OcobaUBOCMEll 2padis | mepedc — «YeHMPAaTbHiCmIo»y ma il pisHUMU eapianma-
mu 'y MII3. Byoe npedcmagneno Kinbka Npukiadié YHIKATbHUX GUCOKOPIGHESUX MEPediCceGUx DIuieHb
KOMOIHOBAHUX C8IMAX, OMPUMAHUX 30 Pe3YIbINAMAaMuy Yiei KHu2u, i 3anponoHo8aHo NPOCMOPOSI PilleHHSA
3 AKMUGHUMU MEPEINCEGUMU NAMEPHAMU 5K Y PENCUMAX iX 3ICTNAGNeHHs, MAK | pO3NI3HAGAHHS, NPEOCMas-
naouu MII3 ax cnpasoichio mogy namepnis. Pesynomamu pobomu niomeeposmo eghekmueHicms UKopu-
cmannst TII3 0ns po3pobxu mepedcesux memooie po36 A3auHsa CKIAOHUX 3A0ad Y KOMOIHOBAHUX PO3NOOi-
nenux cucmemax. [ocniodcyeana napaouema mepesicegoi 00pooxu, aka mpaouyitino Mae npocmy peai-
3ayiio, 003605€ diasmu 6e3nocepeonsbo y Pi3UUHOMY, GipMYATLHOMY MdA POZYMOGOMY NPOCMOPAX Y 3P03Y-
MIOMY A «KOMIAKMHOMY» PEAHCUMI, MAKUM YUHOM PAOUKATLHO 8IOPI3HAIOUUCH 810 MPAOUYItiHO20 an2o-
pummiuno2o mucienns ma memoois. Ilocunanns: «Spatial Grasp» na www.google.com, Research Gate:
https://www.researchgate.net/scientific-contributions/ Peter-Simon-Sapaty-70005622.

Abstract. We are witnessing the rapidly growing popularity and activity in the use of networking models
and solutions for solving problems in many specific areas. As a universal approach, networking can also
be used for solving complex problems and simultaneously covering absolutely different domains. The main
goal of this book is to investigate and propose universal networking techniques and solutions that can
simultaneously cover different areas for finding united solutions, using for this Spatial Grasp Model and
Technology (SGT) patented and discussed in previous books and publications. The book will review, ana-
lyze, and classify the current use of networks in many physical, virtual, and mental areas, including psy-
chological and psychiatric ones. It will provide a summary of SGT and its main features, the details of
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Spatial Grasp Language (SGL), and its networked implementation, which can operate without any central
resources and cover arbitrarily large areas. The work will also describe some fundamental network oper-
ations under SGT that can be performed in a parallel and fully distributed mode, as well as propose effi-
cient solutions for one of the most important features of graphs and networks called “centrality” and its
different variants in SGL. It will provide some examples of unigue high-level networking solutions in the
combined worlds obtained by the results of this book and suggest spatial solutions with active networking
patterns in both pattern matching and recognition modes, representing SGL as a real pattern language.
The results of the work will confirm the efficiency of SGT in the development of networking methods for
solving complex problems in combined distributed systems. The investigated network processing para-
digm, traditionally having a simple implementation, allows us to operate directly in physical, virtual, and
mental spaces in a clear and compact mode, radically differing from traditional algorithmic thinking and
methods. Refs: «Spatial Grasp» on www.google.com, Research Gate:
https://www.researchgate.net/scientific-contributions/Peter-Simon-Sapaty-70005622.

Chapter 1: Introduction

There is a rapidly growing popularity of the use of networking models and solutions for solving
problems in specific areas. As a universal approach, networking can be potentially used in a
much broader sense for solving complex problems simultaneously covering physical, virtual, and
mental (psychological) domains. The main goal of this book is to investigate and propose extend-
ed networking techniques that could simultaneously cover different areas for important united
solutions, using Spatial Grasp Model and Technology patented and revealed in previous books
and publications. This chapter will include a summary of the following chapters, together with
references to existing publications in similar fields.

Chapter 2: The use of networks in physical, virtual, and mental domains

It reviews, analyzes, and classifies existing publications on the use of networks in different areas
like traffic networks, battle networks, economic networks, virtual networks, and psychological
networks, where the latter have emerged as a very popular method for studying mental diseases.
For example, psychopathology networks consist of symptoms of mental disorders (nodes) and the
connections between those aspects (edges). Some works on network centrality issues for finding
the most important nodes that can influence the behavior and value of the whole network are in-
vestigated too, covering centrality in social networks, centrality in transport and underground
networks, and centrality in psychological networks.

Chapter 3: Spatial Grasp Technology (SGT) and its main features

Having more than a half-century history and experience in distributed computer networking, this
recursive super-virus model and technology, which is self-evolving, self-migrating, and self-
matching in distributed environments (as symbolically shown in Fig. 1), will be briefed and ex-
plained, including its used applications in different areas and countries. It can dynamically estab-
lish and maintain superior vision and power over any centralized and distributed systems while
being fully independent of their organizations and networked structures, but rather creating,
supervising, and modifying them if needed.

The World

Covered

Figure 1 — Parallel wave-like world coverage with Spatial Grasp Model
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Chapter 4: Spatial Grasp Language (SGL)

It provides details of Spatial Grasp Language which may be particularly useful for proper
understanding of practical examples in the subsequent chapters. The chapter describes different
types of SGL constants and variables with their semantics, spatial distribution, and movement, it
also provides a full repertoire of SGL rules with their semantics and practical use, which include
type, usage, movement, creation, echoing, verification, assignment, advancement, branching,
transference, exchange, timing, qualification, and grasping. Some elementary examples of
programming in SGL are provided too, along with its full syntax and most commonly used
constructs.

Chapter 5: Networked SGL implementation

Explains how SGT can be implemented with communicating SGL interpreter copies potentially
numbering millions to billions, which can be easily embedded into any existing systems, includ-
ing Internet, representing altogether powerful spatial engines capable of solving any problems in
terrestrial and celestial environments. As both the backbone and nerve system of the distributed
interpreter, its self-optimizing Spatial Track System supports hierarchical command and control
as well as remote data and code access. It also supervises spatial variables and merges distributed
control states used for decisions at higher organizational levels. Distributed SGL interpretation
networks can effectively operate without any central control.

Chapter 6: Basic network operations in different worlds under SGT

It presents some detailed solutions for network creation, network modification, network recovery,
finding different paths, the shortest path trees and shortest paths, cliques, articulation points, etc.,
as well as proper graph images. The chapter shows how to support network integrity, provide
global network awareness, collect network statistics, find and collect proper network parts, and
create similar ones in other spaces. The investigated networks can be physical, virtual, or com-
bined, having both addresses and physical coordinates, and hierarchical. Links may have any
weight, and both links and nodes may have any additional content. The created networks can be
active, they can exist as autonomous systems that are self-evolving in space. All presented net-
work solutions are fully distributed and parallel, with networks potentially covering any terrestri-
al and celestial areas.

Chapter 7: Expressing and solving network centrality solutions in SGL

It investigates, evaluates, and models one of the most important features of graphs and networks
called Centrality, with such its variants as Degree Centrality, Closeness Centrality, Betweenness
Centrality, and Eigen Vector Centrality. Detailed, very efficient, and extremely compact SGL
scenarios for solving these centrality problems on the chosen network topology are provided and
discussed, being highly parallel and fully distributed. They can operate on arbitrary complex and
large networks, which can evolve in time and space and cover whole countries or even the uni-
verse, without any centralized resources, taking into account the practical availability of net-
worked SGT implementation in any distributed environment.

Chapter 8: Examples of holistic networking solutions in the combined worlds

Some practical cases will be investigated with the integration of different types of networks into a
super-network operating as an integral whole under SGT and capable of providing solutions
unachievable by separate networks or their mere collection. This will include the following: 1)
physical network, reflecting transport, economic, and/or military networks; 2) virtual network,
representing distributed and interlinked information, which may have common nodes with 1; 3)
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social network, matching the organization of a society, may have common nodes with 1, 2; 4)
mental, psychological, or psychiatric network, revealing moral problems, feelings, and opinions,
with nodes and links in the brains of individuals or between them, as well as noticed and fixed
symptoms of their behavior (may intersect with 1, 2, and 3).

Chapter 9: Active spatial patterns in SGL versus traditional algorithms

Pattern is everything around us; it can represent the world’s regularity, human-made design, a
model, plan, or diagram, a standard way of modeling, acting, and thinking, a distinctive style or
form, a combination of qualities and tendencies, etc. The chapter will investigate how SGL can
create active networking patterns for solving diverse problems with practical solutions for spatial
pattern recognition and pattern matching in distributed networks, SGT, based on pattern-like sce-
narios that can be considered a contribution to patterns theory, and SGL as a real pattern lan-
guage. This spatial pattern style radically differs, both mentally and mathematically, from the tra-
ditional meaning of algorithm as a finite sequence of instructions for solving specific problems or
performing computation.

Chapter 10: Conclusions

The results of this book confirm the efficiency of SGT in the development of networking meth-
ods for solving complex problems within combined distributed systems. The paradigm allows us
to move and operate directly in physical, virtual, and mental spaces in a clear and compact mode,
radically differing from traditional algorithmic thinking. It symbolically creates holistic network-
ing «creatures» that are self-evolving, self-propagating, and self-matching in the distributed
worlds. The latest version of SGL can be implemented by a group of system programmers, even
in university environments, as it was done for the previous versions in different countries. The
plans for this work include the application of SGT and SGL for extended network-based systems,
including in psychology and psychiatry.
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