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WITHSTANDING ASYMMETRIC SITUATION AND THREATSIN DISTRIBUTED
DYNAMIC WORLDS

Anomauia. [Ipononyromsca 8UCOKOpIBHeBa i0e0a02isi ma MeXHON02is, AKi MOXCYMb e(heKMUHO KOoHEep-
myeamu 008iIbHY po3nodiieHy cucmemy (4ucmo mo0covKy, 6e3ninomuy abo i 3MIUAHY) 6 YHIBEPCATIbHY
27100a1bHO-NPOSPAMOBAHY MAWUHY, 30amHy @QYHKYionygamu 6e3 0y0b-AKUX YEHMPATbHUX Pecypcis.
Komnaxmui cyenapii cucmemnux Miciil y cneyianviiti MOGI BUCOKO20 pIBHSI MOXCYMb Oymu 668edeHi 3
OyOb-sk0i mouxu (061a0HANHS), NOKPUBAIOYU MA 3AXONTIOIOYU 8 PealbHOMY Yaci eécto cucmemy (abo e
MIbKU HeOOXIOHI YACMUHU), CIMEOPIOIOYY | YCMAHOBNIOYU ROMPIOHI onepayiini iHppacmpykmypu ma
HANIeHCHUM YUHOM OPIEHMYIOUU JIOKANbHY MA 2100AIbHY NOBEOIHKY. 3anpononosanuii nioxio modice oymu
0C00aUB0 KOPUCHUM OJIs1 WBUOKOI peakyii Ha acumempuyni cumyayii ma 3a2posu y ceimi, HaKpecuoyu
peanvHull wiax 00 MAco8020 GUKOPUCHMAHHS KOONEPAMUBHOI pOOOMUKU | NOCMYNO08020 nepexody 00
YIIKOBUMO Oe3NINOMHUX cucmem 015 GUPTUEHHS KPUMUYHUX Npobiem ) HenepedOaueHux cepeoosuyax.
Kniouosi cnosa. po3nodineni ounamiuni ceimu, ACUMeMpuyHi cumyayii ma 3a2po3u, mexHoo2isi npocmo-
POB020  3AXONIEHHS, MOBA PO3NOOIICHUX CYEHApiie, napaleibHa Mepexcesa  iHmepnpemayis,
MYTLIMUPOOOMUYHT CUCTHEMU.

Annomauus. Ipeonazaromcs 6bicOKOYPOGHESAs UOCONI02UsL U MEXHON02USL, KOMOopble Mo2ym dpghexmus-
HO KOH@epmupogams niodylo pacnpedeneHnyro cucmemy (4ucmo uenogeueckyro, 6ecnuiommyio uiu Jce
CMEUWANHYIO) 8 YHUBEPCANbHYIO 2100AIbHO-NPOSPAMMUPYEMYIO NPOCMPAHCIEEHHYI0 MAWUHY, CNOCOOHYIO
GynryuoHuposame He3 Kakux-aubo YeHmMpaibHblx pecypcos. Komnakmuule cyeHapuu CUCmemMHbIX MUCCULL
8 CNeYUaIbHOM S3bIKE BbICOKO20 YPOBHS Mo2ym Obimb 66edeHbl ¢ 1060l mouku (ycmpoiicmea), ROKpbleas
U 3aX6amMbleasi 8 PedaibHOM 8peMeHU 6clo cucmemy (Ui dce MoIbKO HeobX00uMble Yacmu), co30a6ds u
YCmanaeweas mpebyemvle OnepayuonHbvle UHGPACMPYKMYpPbl U OOJANCHLIM 00PA30M OPUEHMUPYSL JIO-
KanbHoe u 2nobarvroe nogedenue. llpednrazaemulii no0xXo0 modcem Oblmb 0COOEHHO noaezer Oisi Oblch-
POl peakyuy Ha ACUMMEmMPUYHble CUMYAyUU U Y2po3bl 8 Mupe, HaMeuds peaibHblli Nymb K MACCO8OMY
UCNOTIb306AHUI0 KOONEPAMUBHOU POOOMUKU U NOCMENEeHHOMY Nepexody K NOAHOCMbIO OeCnulomHbiM
cucmemam OJisk peuteHus KpUmuieckux npooiem 6 HenpeoCcKazyemuix cpeoax.

Knioueswie cnosa:. pacnpeoenennvle OuHamuieckue Mupbl, ACUMMEMPUYHbIEe CUMYAYULU U YZPO3bl, MEXHO-
JI02Usl NPOCMPAHCMBEHHO20 3AX6AMA, A3bIK PACNPEOENICHHbIX CYEHAPUEs, NAPALIeNbHAS Cemesas UHmep-
npemayust, MyJabmupoOomuiecKue CUCmemsl.

Abstract. A high-level ideology and technology will be revealed that can effectively convert any distri-
buted system (manned, unmanned, or mixed) into a globally programmable spatial machine capable of
operating without central resources. Compact mission scenarios in a special high-level language can start
from any point, runtime covering & grasping the whole system or its parts needed, setting operational in-
frastructures, and orienting local and global behavior. The approach offered can be particularly useful for
quick reaction on asymmetric situations and threats the world is facing, paving the way to massive use of
cooperative robotics and gradual transition to unmanned systems for solving critical problems in unpre-
dictable environments.

Keywords:. distributed dynamic worlds, asymmetric situations and threats, Spatial Grasp Technology, Dis-
tributed Scenario Language, parallel networked interpretation, multi-robot systems.

1. Introduction

In our modern dynamic world we are meeting numeliaggular situations and threats wh
proper reaction could save lives and wealth andeptcritical infrastructures. For example,
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secret that world powerful armies with traditiosgistem organizations are often losing to terror-
ists, insurgents or piracy with primitive gadgets bery flexible structures making them hard to

detect and fight. And delayed reaction to earthggak tsunamis is a result of inadequacy of sys-
tem organizations too.

A novel philosophy and supporting high-level netiwing technology will be described
that can quickly react on irregular situations éimekats and organize any available human and
technical resources into operable systems providiagal awareness, pursuing global goals and
self-recovering from damages.

The approach allows us at runtime, on the fly, faate top semantics of the needed reac-
tion on asymmetric events in a special Distribuss@nario Language (DSL), shifting most of
traditional organizational routines to automatetaully automatic implementation, with effec-
tive engagement of unmanned systems.

The details of this technology, based on gestalthaiistic principles [1] rather than tra-
ditional multi-agent organizations [2, 3] will bevealed in this paper, with explanation of differ-
ent DSL scenarios that can be effectively exechieself-organized robotic groups. These scena-
rios include collective navigation of distributggases, coastline patrols, outlining and impacting
forest fire zones, and swarm-against-swarm solatinere highly organized robotic swarms can
fight another, manned, groups related, say, tapinratrusions.

The technology offered provides a unified solutiorhuman-robot interaction and multi-
robot behaviors just as a derivative of paralle drstributed interpretation of system scenarios
in DSL.

2. Traditional system organizations and their

problems
—> 2.1. From system structureto system function

Fig. 1. Traditional approach to system The traditional approach_ to system design, develop-
design ment and management is When_ the system structure
and system organization are primary, created in ad-
vance, and global function with overall behavice aecondary, as in fig. 1.
Typical examples of the traditional ap-
proach are multi-agent organizations [2, 3],

Battalion

Company [ Amillay  FH{ Armor | Logisties | _ -
= .l i WY where glob.al system behavior is thg result of
Section | TR e e work and mtergctlon of predetermined parts
—— oA Trev ] (agents). In this respect we can name the

4D/RCS Model Architecture [4], with its block
diagram shown in fig. 2.

4D/RCS prescribes a hierarchical con-
trol principle, where commands flow down the
predefined hierarchy, and status feedback and
sensory information flows up. Large amounts
of communication may also occur between nodeseas#ime level, particularly within the same
subtree of the command tree. Future Combat Sys(E@S) project [5] was ideologically and
technologically based on this organizational (a8 ageartificial intelligence) hierarchical model.

[ Sensors and Actuators I

Fig. 2. 4AD/RCS model architecture

2.2. The problemswith classical organizations

The related systems, where we first formalize amttilihe system structure and organization and
then try to get from these the global behavior ededre usually static, and may often fail to
adapt to highly dynamic and asymmetric situatiohthe initial goals change, the whole system
may have to be partially or even completely rede=igand reassembled. Adjusting the already
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existing system to new goals and functionality meechay result in a considerable loss of sys-
tem’s integrity and performance.

3. An alternative: the spatial grasp technology

(SGT)
— 3.1 SGT basicidea
Within the approach offered (also known as

Fig. 3. SGT basic idea of system creation and Overoperability” [6, 7] in contrast to the conven-
organization tional interoperability) the global function and

overall behavior are considered, as much as poss-
ible, to be primary. Whereas system structure agdrozation (command and control including)
are secondary, with the latter as a derivativdnefformer, as in fig. 3.

The advantages of this (actually, the other wayhdduapproach include high potential
flexibility of runtime system creation and orgartiea, especially in quick responses to asymme-
tric events, and enhanced opportunities for autechatp to fully automatic (unmanned) solu-
tions.

Formalized
System
Function

3.2. Parallel spatial grasp of distri-

]
9 buted worlds
507"
. /7 SGT is based on a formalized wavelike
Qe Ceabac, P
Gras Sk consye,, seamless navigation, coverage, pene-
tration, and grasping of distributed
a) b) physical and virtual spaces, as shown
Fig. 4. Incremental integral grasping of distrilwliteorlds: in fig. 4. _ o
a) virtual interpretation, b) symbolic physical kowgy This top mode of system visic

has strong psychological and philosophical backgipueflecting, for example, how humans
(top commanders) mentally plan, comprehend, antt@ocomplex operations in distributed en-
vironments.

3.3. Distributed scenario interpretation

The approach in practice works as follows. A netafruniversal control modules U, embedded
into key system points, collectively interpretsteys scenarios expressed in DSL, as shown in
fig. 5. System scenarios, based on the spatiapgdes (representing any parallel and distributed
algorithms, spatial cycles including), can staoinirany node, subsequently covering the system
at runtime.
Mission Scenario DSL scenarios are very compact and can be
created on the fly. Different scenarios can codeeca
compete in a networked space (depending on realaton
or distributed simulation mode) as overlappingdsebf
solutions. Self-spreading scenarios can also cneate
: time knowledge infrastructures distributed betwegs-
Emergent Coonal . Universal control  t€M COmMponents (robots, sensors, humans). These inf
resources communications  modules structures can effectively support distributed Hases,
Fig. 5. Scenario execution in dynamic command and control, situation awareness, and auto-
environment nomous decisions, as well as any other computdtima

control models.
More details on the SGT, its core language DSL, idlistributed interpreter can be
found elsewhere [8-16], with some key features dasary for explanation of the chosen here
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applications) being briefed in the following seato

4. Distributed scenario language, DSL

DSL differs radically from traditional programmirignguages. It allows us to directly move
through, observe, and make any actions and desisiofully distributed environments. DSL di-
rectly operates with:

« Virtual World (VW), finite and discrete, consistj of nodes and semantic links between
them.

» Physical World (PW), infinite and continuous, wéeach point can be identified and
accessed by physical coordinates.

* Virtual-Physical World (VPW), finite and discretamilar to VW but associating virtual
nodes with certain PW coordinates.

4.1. DSL basic features

Any sequential or parallel, centralized or disttém) stationary or mobile algorithm operating
with information and/or physical matter
can be written in DSL on a high level. Its

v | . ; :
grasp = rule ({ grasp,}) ;_op 6Ievel recursive structure is shown in
ig. 6.
—b movement
e DSL main features may be sum-
—»  cchoing marized as follows:
I usion .
constant variable (S verifcation « A DSL scenario develops as pa-
assignment -
l:infarmaﬁan heritable S Construction rallel transition between sets of progress
matter frontal > advancfng Olnts( ro S)
environmental [ Pranching P props).
transference H H
nodal [ timing  Starting from a prop, an action
[ Gone may result in other props.
— usage * Each prop has a resulting value
Fig. 6. DSL top level syntax and a resulting state.

« Different actions may evolve in-

dependently or interdependently from the same prop.

 Actions may also spatially succeed each otheh méw ones applied in parallel from all
props reached by the previous actions.

» Elementary operations may directly use valueprops obtained from other actions
whatever complex and remote.

* Any prop can associate with a node in VW or atmosin PW, or both — when dealing
with VPW.

* Any number of props can simultaneously link whle same points of the worlds.

« Staying with the world points, it is possibledivectly access and impact local world pa-
rameters, whether virtual or physical.

4.2. DSL rules

The basic construct, rule, of the language caresgmt any action or decision and can, for exam-
ple, be as follows (this list is far from being colete):

» Elementary arithmetic, string or logic operation.

* Hop in a physical, virtual, or combined space.

« Hierarchical fusion and return of (remote) data.

« Distributed control, both sequential and parallel

» A variety of special contexts for navigation ipase, influencing operations and deci-
sions.
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» Type or sense of a value, or its chosen usagéinguautomatic interpretation.
* Creation or removal of nodes and links in disttédl knowledge networks.

4.3. Spatial variablesin DSL

Working in fully distributed physical or virtual emonments, DSL has different types of va-
riables, called spatial, effectively serving mukigooperative processes:

* Heritable variables — these are starting in g @nad serving all subsequent props, which
can share them iboth read & write operations.

* Frontal variables — are an individual and exelegrop’s property (not shared with oth-
er props), being transferred between the consexptiops, and replicated if from a single prop a
number of other props emerge.

« Environmental variables — are accessing diffeedeents of physical and virtual words
when navigating them, also a variety of paramedétke internal world of DSL interpreter.

* Nodal variables — allow us to attach an individegmporary property to VW and VPW
nodes, accessed and shared by all props assowiditeithese nodes.

These variables allow us to create spatial algmsthvorking in between components of
distributed systems rather than in them, thus afigwWor highly flexible, robust and capable of
self-recovery solutions, even though different comgnts may fail indiscriminately. Such algo-
rithms can freely move in distributed processingiemments (partially or as an organized
whole), always preserving global integrity and @lecontrol.

Traditional abbreviations of operations and delrdtcan be used too, substituting some
rules, as in following examples throughout thisttex order to shorten DSL programs (but al-
ways remaining within the general recursive symtagitucture shown in fig. 6).

5. TheDSL interpreter
5.1. Distributed inter preter organization

The DSL interpreter consists of specialized
modules (which can work in parallel) han-
dling and sharing specific language inter-
pretation data structures [10, 13-16]. The
network of the interpreters (the latter encir-
cled as modules U in fig. 7) can be mobile
and open, changing the number of nodes
and communication structure at runtime.
<. Communicating copies of the interpreter
Fig. 7. Networked DSL interpreter organization can be concealed, if needed (say, for opera-
tion in hostile environments).

The heart of the distributed interpreter is itstgpdrack system. The dynamically crated
track forests are used for supporting (or removsggtial variables and echoing and merging dif-
ferent types of control states and remote data.

Being self-optimized in the echo processes, thektfarests are dynamically covering the
systems in which DSL scenarios evolve, keepingotrezall parallel and distributed process inte-
grity as well as local and global control. Theyoatsute further grasps to the positions in physi-
cal, virtual or combined spaces reached by theigue\wgrasps, uniting them with the frontal va-
riables left there by preceding grasps.

3
Operational scenarios & their parts
Infrastructure links
Frontal variables
Control states
Data transfer
Commands
Addresses
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5.2. Integrating interpreter with usual robot-
ic functionality

Installing DSL interpreters (as universal mod-
ules U, see fig. 8) into mobile robots (ground,
aerial, surface, underwater, space, etc.) allows
us to organize effective group solutions (incl.
any swarming) of complex problems in distri-
buted physical spaces in a clear and concise
way, effectively shifting traditional management
routines to automatic levels. Human-robot inte-
raction and gradual transition to fully unmanned
systems are essentially assisted too.

Any groups of manned-unmanned de-
vices with DSL interpreters implanted into themthaany communication networks in between,
can serve as universal spatial machines capalideinfy any jobs together, under a unified con-
trol automatically emerging from high-level DSL seeios.

Scenario 1T <—p>

= 4 ¢ Scenario 2
Fig. 8. Examples of cooperative robotic
scenario skeletons

6. Example of semantic, task level

By embedding DSL interpreters into robotic vehiches can task them on a higher, semantic lev-
el, skipping numerous traditional details of mamaget of them as a group — fully delegating
these to an automatic solution. An exemplary seiméntel tasking may be as follows.

Go to physical locations of the disaster zone wardinates: (x1, y1), (x2, y2), (x3, y3);
evaluate radiation level at each location; retasnmaximum value with attached exact coordi-
nates of the respected location to the headquagedslaunch from the latter a massive cleanup
operation at this location.

The DSL program will strictly follow this scenatrio:

Locati on = maxi nunm{nove(x1l yl, x2 y2, x3 y3);
attach(eval uate(radi ati on), WHERE));
nove(Location[2]); massive_cl eanup(radiation)

This (inherently parallel and fully distributed)es@ario can be executed with any available
number of mobile robots (practically from one taifp and the number of robots may change at
runtime. Distributed DSL interpreter automaticathgates the needed operational and command
and control infrastructures of the robotic group gmarantees full task execution under any vari-
ations [8, 9].

7. Patrolling coastal waters

This scenario may be suitable for both surfacevenging depth underwater search of intrusions
in the coastline zone, but for simplicity we wikk lassuming here only two dimensional space to
be navigated.

At the beginning let us create a coastal way-
point map in the form of a semantic network, as in
fig. 9 (where r is chosen as an arbitrary name of
links between the nodes-waypoints). The corres-

Fig. 9. Coastal waypoint map | ponding DSL solution is as follows.
creat e(
#x1_y1; +r#x2_y2; +r#x3_y3; ... +r#x9_y9)
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A single USV (or UUV) solution repeatedly
navigating all coastal area by the map created is
shown in fig. 10 and DSL program that follows
(searching the water space for alien objects by the
depth available by vehicle’s sensors).

Fig. 10. Patrolling coastal waters with a single
vehicle move(hop(x1_yl)); R = +r;
r epeat (repeat (nove( hop(R));
check_report(depth)); invert(R))

Two-vehicle parallel solution is shown in fig. 1ddaby the following program, with ve-
hicles are moving according to the coastal mappaddently, assuming each having embedded
automatic procedures for avoiding possible coltisiavith the other vehicle.

(move(hop(x1_yl)); R = +r),

(nmove(hop(x9_y9)); R=-r);

repeat (r epeat (nmove_avoi d(hop(R));
check_report(depth)); invert(R))

Another solution for the two-vehicle case
Fig. 11. Patrolling coastal waters with two may be when each vehicle turns back if discovers
vehicle: another patrol vehicle on its way, checking fosthi
its vicinity by depth?2).

(move (hop(x1_yl)); R = +r),

(move (hop(x9 y9)); R = -r);

repeat (repeat (none(depth2); nove(hop(R));
check_report(depth)); invert(R))

For the both latter cases, the whole coastline alllays be searched in full if at least a
single vehicle remains operational.

8. Battling forest fires

We will consider a solution where distributed plegsispace is randomly searched by simultane-
ous propagation of multiple reconnaissance unitschvwhen discover irregularities (e.g. forest
fires) move further and encircle respected zonateat their perimeter coordinates, transfer them
to the headquarters (HQ), and ultimately initiatessive impact on the zones under fire.

The zones with fires and initial positions of resarssance units are shown in fig. 12a,
and intermediary positions of robotic unites moviagdomly-oriented (repeatedly shifting their
positions within certain coordinate sector) arégn12b.

“ < ¢ f“ « After detecting fire locations,

P, ¢ é ¢ st the reconnaissance units that reached
‘ J‘ Forest re { € ¢ J‘,“, oS g “ them begin moving around the fire
¢ ¢ ® \@ é zones, having initially randomly

O chosen the encirclement orientation

Reconnaissance aerial robots

gl (i.e. clockwise or anticlockwise). In
2 = $ee)o S each step they accumulate coordi-
a) nates of the periphery of fire zones,

Fig. 12. Initial scenario injection (a) and robots and upon termination of the encir-
movement (b) clement send the completed zone

coordinates to the headquarters (HQ). Gettingdtterl the HQ is launching a massive direct im-

ISSN 1028-9763MarematnuHi Mamuay i cucremu, 2012 Ne 1 9



pact on the zones outlined, as shown in fig. 13ciwimay be manned, unmanned, or mixed. The
full DSL scenario for this task may be as follows.

nmove(HQ ; create nodes(1l,2,3,4,5,6);
repeat (shift(random(limts));
i f(check(fire),
(Zone = WHERE; Direction =
randon( cl ockwi se, anticl ockw se);
r epeat (
nmove_around(fire, Direction, depth);
append( Zone, WHERE);
i f(distance( WHERE, Zone[ 1] ) <t hreshol d,
(hop(HQ ; inpact(Zone); done)))))

@—

Zone1 d Peripheral _ = = — = .v\ :trtI:Cr::y Other in-

encircled @ ‘ one targets ~ ~ ;

o | d¢ €d v v g 4 terpretations  of
/d € j’\ o TN o >« this scenario may
@\O d‘ ‘ \2]/ I@‘ ‘ /(5) Chasers 'l ' u Itcaigtel;al I‘ ‘ l' " be dealing With

o ® N T “ ¥ @ & vsa  radiation  zones,
oo, e S Bt oA p 4, ™ environment pol-
T, STPACTS w4 > lution, zones of

Cg:]l:cted eyt ."0‘ Collected Al = t . t t .

i ‘ Zone errorist  activi-
: ~ . . I _ ties, zones of fish

Fig. 13. Encircling fire zones Fig. 14. Fighting group targets with ;

. concentration,
followed by global impact unmanned swarms

etc., with aerial, ground, surface or underwatéots engaged.

9. Swarm against swarm scenario

As a more complex scenario example in DSL we valigider here the case where an unmanned
swarm is opposing other (possibly, manned) grougrsw as in Fig. 14. This may relate, for ex-
ample, to fighting piracy in maritime environmenheave aerial, surface and underwater un-
manned vehicles, working cooperatively under aieditontrol, can be used for withstanding
this negative activity taking place worldwide.

Main features of this scenario are as follows:

* Initial launch of the swarmed chasers (showned in Fig. 14, with DSL interpreters
embedded, which can communicate with each oth&r)tive expected piracy area.

* Discovering targets and forming their prioritgtliby their positions in physical space
where maximum priority is assigned to topologicalgntral targets as potential control units of
the intruders.

 Other targets are sorted out by their distanomfthe topological center of their group,
estimated previously.

* Most peripheral targets (those in maximum distafiom the topological center, as po-
tentially having more chances to escape, are lihggher priority too.

« Assigning available chasers to targets, clasgffthem as engaged, with chasing and
neutralizing targets, and subsequently returniegtimto status free after performing mission.

» The vacant chasers are again engaged in thegagjection & impact.

This entire advanced swarm-against-swarm scenaaiyp lme expressed in DSL in a very
compact form, as follows.

frontal (Next);
sequence(
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start_launch(all _free_chasers,targets_area),
repeat (
hop(any_free_ chaser);
Al _targets = nmerge(hop(all _free_chasers);
coordi nates(targets_seen));
nonenpty( Al |l _targets);
Center = average(All _targets);
List = mn_max_sort(split(Al _targets);
attach(di stance( VALUE, Cent er), VALUE) ;
Li st = append(wi thdraw(List, last), List);
| oop(nonenpty(List); Next =
el enent (Wi t hdraw(List, first), second);
Chaser =
el ement (m n(hop(all _free _chasers);
attach(di st ance( WHERE, Next ) , ADDRESS) ,
second) ;
rel ease(hop(Chaser); STATUS = engaged;
pursue_i nvestigate_neutralize(Next);
STATUS = free))));

It is worth noting that all the chaser swarm mamag expressed or automatically in-
duced by the above program is done exclusivelyiwitie swarm itself, without any external in-
tervention, which dramatically simplifies extermaintrol of this multi-robot operation.

10. Conclusion

A brief summary of advantages of the approach effenay be as follows.

* The Spatial Grasp ideology and technology camdtecally simplify application pro-
gramming in distributed dynamic systems.

* Setting multi-robot solutions in DSL may often t@mparable in complexity to routine
data processing in traditional languages.

» External management of multi-robot systems maydepend on the number of compo-
nents in them due to their internal self-organ@atand automatic command and control inside
robotic groups.

» Formalization of mission scenarios in DSL can enAkman-robot interaction and tran-
sition to fully unmanned systems natural and sttéogward.

» Spatial swarm intelligence in DSL can succesgfaimpete with human collective in-
telligence, outperforming the latter in time crisituations.

In addition to the features listed above, we catesthat in comparison with other sys-
tems, DSL interpreter represents an embedded waiviertelligence common to all applications.
Any scenario can be executed by a network of snt#ligences. In other approaches, most of
the system intelligence has to be programmed atplior each application, thus enormously
complicating mission planning and management.

All communications among unmanned units, also betwaanned and unmanned ones,
are on a high, semantic level in DSL. They are \@nypact (often hundreds times shorter than
in other languages) which may be essential for tmaei (especially underwater) operations with
casual and limited data channels.
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