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OcHOBHI 3a4a4i AOoCNiAXKEeHHSA:

]) PO3rMAHYTU NUUTAaHHA NepeHeCeHHA HaBaHTaXXeHHA
A0 TYMaHHOrO Wapy B cuctemax |lHTepHeTy peyei;

2) po3pobuTtu meToa po3noaiNy HaBaHTaXKeHHSA
TYMaHHOTO wWwapy IHTepHeTy peyei;

3) pocnigntn edeKTUBHICTL MeToay po3noainy )
HaBaHTaXXeHHA TYMaHHOro wWwapy IHTepHeTy peyei.
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e, <
-4 BUCHOBKM

"/ CyKYMHICTb OTpMMaHMX y KBanidikauinHii poboTi pesynbraTie A03B0NUIO0
BMPILLUMTK aKTya/lbHEe HAayKOBO-TEXHIYHE 3aBAaHHA po3pobKku meTtoay po3noainy
HaBaHTaXXEHHA TYMaHHOrO Wapy IHTepHETy peden.

B pesynbraTti npoBeAeHUX A0CAIAKEHb OTPUMAaHI Taki pe3ynbTaTu:

1. TlpoBegeHuit aHanis cydacHUX TeHAEHLUIM B obnacTi opraHisadii po3nogineHux
obuuncneHb, 3pobaeHO BUCHOBOK, WO nocTasneHe B poboTi 3aBAaHHA WOA0 MeToay
pPO3NOoAiNYy HaBaHTaXKEHHA TYMaHHOrO LWapy |HTEPHETY peyeid, € akTyanbHUM

2. PO3rnAaHYTO NUTaHHA NepeHeceHHA HaBaHTaXKeHHA A0 TYMaHHOrO wapy B
cuctemax IHTepHeTy pedei; ChbopmMmynboBaHa NOCTaHOBKa 3aBAaHHA NEepeHeceHHn
HaBaHTaXKeHHA A0 TYMaHHOro Wapy B cuctemax |[HTepHeTy peuein Ta po3pobneHa
MatemaTuyHa MoAE/Nb PO3NOAiINY BiANOBIAHOIO HaBaHTaXKEHHA.

3. Po3pobneHo metop, po3noiny HaBaHTaXKeHHA TYMaHHOro wapy IHTepHeTy
peyei, BiH A03BO/IAE CYTTEBO CKOPOTUTU Yac ONMUTYBaHHA BY3/iB TYMaHHOrO Wapy B
3aNEeXKHOCTI Bif, TONONOTIi Mepeski 3a paxyHok nigbopy Hanbinbw epeKTUBHUX
anroputmis, HeobXigHUX Ana Moro peanisauji. ~/
4. [ocnigxeHa ebeKTUBHICTb MeTOAY PO3MOAINY HaBaHTaXKEeHHA TYMaHHOTO Lwapy
IHTEepHEeTY peyei, AoBeAeHI NnepeBary 3anpPonoHOBAHONO MeToAa Hajg, CTaHAAPTHUM.
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FOG COMPUTING TECHNOLOGY IN DISTRIBUTED SYSTEMS

Abstract. Topicality. The concept of fog compunng 1= an svolutionary stage in the development of the cloud comcspt It
occupies a leading position among the genaral trends m the development of information technolozy. The emeargance of this
comczpe 1= closaly related to the ongin and developmant of the concept of the Internet of Thing:. The results. The subject
nmwnmchﬁumnd\mdmuntn&ﬁddmmg&mhudmnﬂ\mc{

the wse of population algonthm: and

of modals, methods and algorithms for solving the problem of transfernng the comput,

implemented on the basis of fog computing. hhhmﬂdﬂﬂqummm:
posuble 10 solve most of the problems associated with the load on the conununication infrastructure and the lstency of
mformation exchange But they do not resolve tssues related 1o the high dvnamism of the foggy environment and the
concomatant decrease in the efficiency of the dimribused svstem.

Keywords: computer system, distributed system fog computing. cloud computing, Internet of Things.

Introduction

Currently, the new paradigm of fog computing,
which can be considered as an extension of the cloud
concept, has found wide application in many fields Thus
1s due to the fact that today clouds do not maet the hugh

of mobility, low latency and local
awareness [1, 2]. A promisig solution in this case seems
to be 2 selective shift of computing, commumication,
control and decision making to the places where data 1
penerated, wihich corresponds to the basic principles of
the concept of fog computing [3, 4].

The concept of fog computing 1 an evolutionary
stage m the developmaent of the cloud concept. It occupies
3 leading position among the general trends m the
development of mformation technology. The emergence
of thus concept 15 closely related to the ongm and
dn'dmd&mmofﬂu“lwﬁﬂiap'
(eT) (5, 6] Scenarios for using the concept of fog
omnvq diverse They are determunad by the
dntbpuofrdudmbologm This concept has
been successfully used m the creation of systems such as
smart home, smart transport, e-health e-govemment

and business process management and
much more [7-12].

The definition of “fog computing”™ was first
mtroduced by Cisco m 2011

[ImE and is currently actively developing due to
the followmng factors:

- the computing power commumcation
mm&h«nlxa&dm&ohh\taﬂom&c
additsonal caleulations;

- the number of end devices u gromng very
quacki\' and this trend will continue in the foresesable

-uuadmabhtoulm-nhdnmcu
(mcluding cloud onas) from performmg complex
mmm[u, 14].

Fog computing 13 3 tiered model that provides
mmmbadwdpoolofmhbhm

provides end devices with local computing resources and,
if necessary, network commecttvity to centrabzed
services” [15]. The fog computing architecture can be
considered as a “layer” between the cloud and end (user)
devices (Fig. 1),

Cloud Data Conter ' . . . halaalic
/. - \ Wiions

Fig 1. Foe cormputins concept
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TexcTu OKpeMUX MOJTYJIIB IPOrPAMHOTO KOMILIEKCY

// XBUJILOBUM aJIlOPUTM
onmessage = function(e) {
var obj = e.data;
var y =obj.i;
var x =obj.j;
mas = obj.m;
if(y<0 || x< 0 || y>=mas.length ||x>=mas[0].length)
postMessage ('lim') ;

var res = Array();
if (checkPoint (x+1, y,mas))
if(mas[y] [x+1] ==0 )
res[res.length] = {i :y, J:x+1, v: mas[y][x]+1};

if (checkPoint (x-1,y,mas))
if (mas[y] [x-1] ==0 )
res[res.length] = {i :y, Jj:x-1, v: mas[y][x]+1};

if (checkPoint (x,y+1,mas))
if (mas[y+1] [x] ==0 )
res[res.length] = {i :y+1, Jj:x, v: mas|[y][x]+1};

if (checkPoint (x,y-1,mas))
if (mas[y-1][x] ==0 )
res[res.length] = {i :y-1, j:x, v: mas[y][x]+1};

postMessage (res) ;

}s

this.checkPoint = function(j,i,mas) {

return(i<0 || j< 0 || i>=mas.length ||j>=mas[0].length)
false : true;
//nepeBipka

for (i=0; i<pCount; ++1i)
{
var obj = {m: mas, 1i: points[i].i, J:points[i].] };
if (i<workers.length)
workers[i] .w.postMessage (obj) ;
else
self.createWorker (obj) ;

// dopMyBaHHS TeCTOBOI MaTpMIli
using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;
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namespace AStarInMatrix

{
class AStar
{
int[,] Map;
int MapWidht;
int MapHeight;

int[,] WayMap;

/// <summary>

/// KoHCTpPyKTOp

/// </summary>
public void ReadMap ()

{
MapWidht = 16;

MapHeight = 9;

Map = new int[,]{
{,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1},
{,¢0,0,0,0,0,0,0,0,0,0,0,0,0,0,1},
{,¢0,1,0,1,1,1,1,1,1,1,1,1,1,1,1},
{,¢0,1,0,1,1,1,1,1,1,1,1,1,1,1,1},
{,¢0,1,0,1,1,1,1,1,1,1,1,1,1,1,1},
{,¢0,0,1,1,1,1,1,1,1,1,1,1,1,1,1},
{,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1},
{,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1},
{,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1}};

WayMap = new int[10, 107];

}
/// <summary>
public void DrawMap ()
{

for (int y = 0; y < MapHeight; y++)

{

Console.Writeline () ;
for (int x = 0; x < MapWidht; x+t++)
if (Maply,x]==1)
Console.Write ("+");
else
Console.Write (" "),

}

Console.ReadKey () ;

FindWave (1, 1, 3, 4);
}
/// <summary>
/// ToWwyxk WIgIxy
/// </summary>
/// <param name="startX">Koopmmuhuara cTapTa X</param>
/// <param name="startY">KoopmuhHara crapTa Y</param>
/// <param name="targetX">KoopmmHaTa oémuHuma X</param>
/// <param name="targetY">KoopmmHaTa o¢muHuma Y</param>
public void FindWave (int startX, int startY, int

targetX, int targetY)



cMap[x + 1,

cMap[x,

bool add=true;
int[,] cMap = new int[MapHeight,MapWidht];
int x, y,step=0;
for (y = 0; y < MapHeight; y++)
for (x = 0; x < MapWidht; x++)
{

if (Maply, x] == 1)

cMaply, x] = -2;//iumukaropl
else

cMaply, x] = -1;//iumuxarop?2

}
cMap [targetY, targetX]=0;//00HyJIeHHS
while (add==true)

add = false;
for (y = 0; y < MapWidht; y++)
for (x = 0; x < MapHeight; x++)
{
if (cMap[x, y] == step)
{
if (y -1 > 0 && cMap[x - 1, y] != -2 && cMap[x
-1)
cMap[x - 1, y] = step + 1;
if (x - 1 > 0 && cMap[x, y - 1] != -2 && cMapl[x,
_1)
cMap([x, v - 1] = step + 1;
if (y + 1 < MapWidht && cMap(x + 1, y] != -2 &&
vyl = -1)
cMap[x + 1, y] = step + 1;
if (x + 1 < MapHeight && cMap(x, y + 1] != -2 &&
y + 1] = -1)
cMap(x, v + 1] = step + 1;
}
}
step++;
add = true;
if (cMap[startY,startX] != -1)//pimeHus €

add = false;
if (step > MapWidht * MapHeight) //pimeHus Hemae
add = false;

for (y = 0; y < MapHeight; y++)

Console.WriteLine ()
for (x = 0; x < MapWidht; x++)

if (cMaply, x] == -1)
Console.Write ("™ ");

else

if (cMaply, x] == -2)

Console.Write ("#");
else
if (y == startY¥ && x == startX)
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Console.

Console.Write ("S");

else

if (y == target¥ && x == targetX)
Console.Write ("F") ;

else

if (cMaply, x] > -1)
Console.Write ("{0}", cMaply,

ReadKey () ;

x1);
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