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al-Time Environment
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Abstract: In this paper discussed how to determine traffic-
dependent traffic-oriented traffic in real-time. The partial selec-
tion method is presented in the algorithm. The main aspect of
partial selection is that the focus is on selecting the graph widths
on an informal basis. The developed algorithm is presented as
pseudo code.
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I. INTRODUCTION

In developed countries a special attention is paid to the
solution of the problem of dataflow full control in telecom-
munication networks in real time, implementation of auto-
mated information systems in particular spheres and the
expansion of their existing capabilities. Development of
dataflow control system due to the increasing number of
users in the network and emergence of various types of traf-
fics has become one of the most important problems today.

The solution of problems refers to traffic control, i.e. traf-
fic map, the determination of spare nodes by results of de-
termination of the optimal traffic routing in the network.

The problem of constructing of a traffic network map of
geo-location and determining of the spare traffic network
nodes, intellectual analysis of information, doing researches
using automated systems are carried out in developed coun-
tries in this sphere, such as the USA, South Korea, Russia,
Denmark, Japan, Spain, Germany, Great Britain, France and
Uzbekistan.

Traffic control system is similar to the control system of
transport facilities of a big city. Problems for both of them
are considered to be the same. Firstly, it is distribution of the
flow; secondly it is the violations of traffic rules.

Emergence of terms of traffic control in networks is ex-
plained as following:

»  Discontinuity of the traffic;

» the diversity of the quality requirements of information
transfer of different types;

»  Nonstationary of traffic network, i.e. randomness.

»  Emergence of reload and lockout in network as the re-
sult of non stationary of traffic network.
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Mentioned above conditions in computer networks cause
the appearance of problem of discontinuity traffic control
and lead to necessity of solution the following problems:

1. insurance of reliability of information transfer, i.e., de-
liver information to subscribers without loss;

2. effective use of expensive technical equipment in the
network, i.e., regular distribution of information flow in the
network while adaptive routing process;

3. Reduction of transmission time in the network, espe-
cially while transmitting multimedia;

4. To avoid the reload and to prevent lockout in traffic
networks.

Algorithm of finding traffic routes with dynamic parame-
ters in real time environment and elaboration of partial se-
lection method based on graph in solution of traffic route
problems in limited life is one of the most important prob-
lems of traffic engineering in communication networks.

Il. PARTIAL SELECTION METHOD OF CHOOSING
OF INFORMATIVE EDGES OF THE GRAPHFOR
DETERMINING L NUMBER TRAFFIC ROUTES

Let us assume that multiparameter G=(V,E) graph is
given andenter Boolean vector,which means existing of all
completed routes Ay :(ap[u Apl2) ... 2[m] ), if the value ofi-

component of Booleanvector 2 is equalto one,then it means

p
that presence of ¢ edgeof graph in P route compound, but if

noti.e. the value ofi-componentis equalto zero ,then it means
absence of ¢ edge in P route compound.

Let us assume, the assessmentcriteria of P route quality
which is related toBoolean vector is defined as following:

2 a4, [1]
2 8 Apll
_i=l
A [
iz P
the value of edge 1(,)is explained as quality criteria ofP-

routing. The greater the value of the function, the better the
selected route is.The optimistic view of this is expressed in

the following way, it is necessary to find 3z, solution,
m
a4 [i]

|(ﬂ.p )=|;17—> max (1)

Sbaglil p
i1 P
Let Optimization problem have a solution.
Here, each i edge corresponds to o andy, , <ism COMpo-
nents of a and b vectors, the
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following a0 and b,>0,

these components.
So, while a; component increasesthe quality of ¢, graphic

i<i<m is required for the values of

edge, the », component reduces its quality, which means that,

the values of ¢, graph determine the overall traffic quality.

Let's defineset Zp of all available traffic routes through

aPon the given graph. Then 2 <AP expression will be ap-

propriate.

Task. It is required to find Lnumber of the most perfect
traffic routes for optional nodes (three) of the graph among
all ApenP traffic routes.

In order to solve the problem, 1(Zp) functional values are

calculated using all the elements of the set and they are sort-
ed by reduction and the first L numbers are taken and serve
as a solution to the task with 7, s representing the route.

This is a complete selection method and it is a functional
value for all 2, 8. As the number of edges increases, the

number of elements in the set Ay

progression. Using of this method is appropriate and a per-
fect solution to the problem is found in the presence of a
small amount of graph edges in traffic route.

The most important part of the optimization problem in
determining the above mentioned traffic routes is to com-
plete AP set. This set creates a base of traffic routes. That is
why our main task is to complete this set.

Let us make the following definition : ci= % .

increases as the geometric

1) As clerj=tN (R is a setof concretenumbers)

c:(cl, 2. c3 CN)vector componentscan be arranged in
ascending order (because R is asequential set).

2) Thus,

(ct,c?,..,c™) - (c,cp -,
C; < Ciy1.

3) ¢ =(cy,Cq,.,cy ) Using vector components, we create

the foIIowing sequences::
I+1 l+k—-1

fi= Zcpfz ch'-- Jie = Z Ci

i=k

l+k—1—N$k N—1+1.ls.

Thusifz>2is f, = fi + Y221 (cpr — €i) -
If we consider f as function of k , that is, if we consider

cy)is, V(i =1,N —1)is for

as f, = f (k) , the following confirmation will be appropri-
ate.
Confirmation 1. f (k)growth function.
Proof:
Ink>3that is enough to show thatf (k — 1) < f(k)

fk—=D<sflk)efk)—fk—-1)=0,
fl)—fk—1)=f;
k-1 k-1
+ Z(CHl —c)—|fit+ ) (c4i— Ci)l
i=1 i=1
= Cr4k-1 — Ck-1
As it is known,
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thatv;forc; ., =
Ci=Cyk1— 1 20> fk—1) < f(k)
Confirmation 1 has been proven.
Property 1. V 1 € Alis forf; = min(c, 2).
Confirmation 2. A'(c) # @ifonly iff; < c,is.
Proof:
= Al(c) # 0 =31€ Al(c) isavailable (c,1) <c,
According to the above property VA€ Al for f, =
min(c, 1).andA’(c) € A'asf; < (c,A) < ¢, .
Ifitise fy <cpiefi=s Y c=c+c+ ¢ <co
thend = (A4, Ay, .o, A1, Ayyq, ., Ay)The initialinumber
components of the vector (4, = 1, = ... =4, = 1)isone,
let supposethe restof them (4,51 = A;4, = ... = Ay = 0)are
equal tozero, 1 € Aland(c, 1) = f; < c,. From that we
getAl(c) = @
Confirmation2 has been proven.
3) now we will findk which will bec, — f;, = 0.
Note. Ifc, — fi, = 0is, then it will be A'(c) = A"
Property 2. If ¢y — f; = 0and ¢y — fy_141 <01is,3p €
1,N — [ + 1 will be found as
Co—fp=0

'{Co = fp+1 <0
Proof:

Let's imagine the opposite, then for the optional
pel,N —A+1will be

{co—fpzo or{ Co—fp=0
Co = fp+1 <0 —fp+120

Consequently, when p=1 or p=N-I+1this indicates that the
property condition is corrupted. We come across with a con-
flict.

It means that our assumption is not right. From this, we
come to the conclusion that, there is p where the property
above is appropriate.

Now, let's see how to find this p. To do this, we use({1, 2,

., N-A+1}) the bisection scaling method , i.e. ,pl =

[N H“l]that is where [*] is the integer.Thenc, — f, value

is checked, if ¢y — f1 < Oisp, = [ ]otherwme we take it

asp, = [w] Jpmis produced after doing this work
several times repeatedly, and there will be{ ~fm=
= fma1 < 0

.We proof property completely, if we take it asp,, = p.
Property 2 has been proven.

If we takeS = {c;, ¢z, ..., €1, ..., C14p—1 J3S @ Set,the sum of

the optional A number elements of this set is smaller than co,
according to the proven property.

4) At this (cy,¢g, ...\ Cpy e, Cryp—y) Stage, we define the
largest component of the vector that can be involved in the

problem.
To do this, we'll consider the following system:
+¢ <c
{f" T j=LN-1
fo+ C]+1 > ¢y
here f, = X'z,
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If Cq (g<N) is a solution of the system, then we deny

Cq+1 Cq+2, -, Cy Values corresponding to the quantities and
decrease the starting point spacemeasuring to g, i.e. we go to
the space R — RY.

cERY,a€RI,beERI(q=DandA ={1€R: A €
0;1i=1gdi=/

5) Now, we divide A' set in such a section so that the re-
sulting optional part is 1 € AL(C) € Al for(c, 1) < cyvector
derived from the set. Such partitions are generated as fol-
lows.

Through fkjfunction we define that onlythe last member j
(1sA-1) of f, is not present.

fpj—l + Z;=1 Ctz < Co
fra+2;
1,;—Lheret,>p—i+1l—j—1;t, <ty <k.
Note: If ¢ —k in the above system, then we will stop in-

i=0,p—1;j

-1
—1C, + ey > G0

creasing the value of 1 for the fixed j .

Let's consider all C;s that can be involved in solving the

problem as an elements of the S * set.

In this case if we solve the system above separately for
each pair of 1 and j, then S * will be divided into such
partitions( the number of elements is not less than A ), where
the sum of any Loptional from these sections will be smaller
than s0.

In line with these partitions we create Al (¢)(Up, Ak (¢) =

Al(c))and we form RY dimensional character space as a
new sectional space corresponding to each A!(c)of the char-
acter space.

The equivalent of the task(1) given above will be pro-
duced from it. .

_ (ah
Ji() = (b+c,2)

)
1e AL
Here(*,*) is scalar multiplication of of the vectors, if we
find perfect solution of(2) A;for each h, then the solution of
the task(2)will be defined as/ (1) = maxJ,(1)and graphs
edges corresponding to components of Avector which differ
from zero form the most informative graph edges.

- max

I11. SEPARATION ALGORITHM FOR THE
AMOUNT USED INSOLUTION OFPROBLEMS

Step 1.Given values: A - number of required characters; N —
number of allcharacters; s - N dimensional vector; ¢, — S0 is
the quantity of the amount with limited resource.

Step 1.3}, c;the value is calculated and compared to
s0.IfY!_, ¢; = c, the case is not solved, the process will be
completed.

Step I1. Let's take it as g=I.

Step 1V. Checking of the term¥iZ1 ¢; + ¢, < ¢,

Step V. If the above term is performed, g=g+1 will be re-
trieved and return to step I1V.

Step VI. S = {cy, 3, ..., € oo, € Jset OF all funds, which will
participate. We goto RN — RY .
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Step VII.

J
[ J o+ Ct, =< C
p-1 t; = *0
z=1
-1

j
j
{fp_l + Z Ce, + Cejpy < ¢
z=1

i=0p—1Lj=11-1t,2p—i+l—j—1;

t, <tye1 <k

.System above will be solved for each i and j and defined
sections of S *.

Step VIIIAL (c) (U, Ak (c) = A'(c))is produced.

The problem solving algorithm

Step I. Given values : Adisrequired traffic routes; N is a num-
ber of all traffic routes; a, b, ¢ are m dimensional vectors; cq
is the amount of allocated resources; Al (c)isa set of
vectors.

Step I1.
_ @
L) = o)~ max
1e A (o)
is calculated.

Step I1l. taken as I(1) = I; (1).
Step IV. we take it as j—j+1.

Step 1V . I(A)is compared tol; (1) . IfI(1) < I;(4),it is con-
sidered asI (1) = I;(1)and return toStep 1V .
StepV . I(A)exit parameter.

REFERENCES

1. Nishanov A.H., Akbaraliev B.B., Husainov N.O. Tasvirlarn aniglashda
belgilarni mablag’ga bog’liq holda tanlash uchun -informativ belgilar
fazosini qurish algoritmi // “Informatika va energetika muammolari”
O'zbekiston jurnali, Toshkent, 1999 y, 2-son, b.10-15.

Nishanov A.H., Akbaraliev B.B., Husainov N.O. Cheklanagan
mablag’ga bog’liq informativ belgilarni tanlash usuli / O'zZR FA
Ma'ruzalari, 3-son, 1999 y. b. 16-19.

Zegura, EW; Calvert, KL; Donahoo, MJ. A quantitative comparison of
graph-based  models  for  Internet  topology. IEEE-ACM
TRANSACTIONS ON NETWORKING. Vol: 5. Release: 6.
Pages.:770-783 Published: Dec 1997.

Bertsimas, D; Chervi, P; Peterson, M. Computational approaches to
stochastic ~ vehicle routing problems. TRANSPORTATION
SCIENCE.Vol: 29.Release: 4.Pages.:342-352 Published: Nov 1995.
Xu, SZ; Li, LM; Wang, S. Dynamic routing and assignment of
wavelength algorithms in multifiber wavelength division multiplexing
networks. IEEE JOURNAL ON SELECTED AREAS IN
COMMUNICATIONS. Vol: 18. Release: 10. Pages.: 2130-2137.
Published: Oct 2000.

Kahng, AB; Mandoiu, II; Zelikovsky, AZ. Highly scalable algorithms
for rectilinear and octilinear Steiner trees. ASP-DAC 2003:
PROCEEDINGS OF THE ASIA AND SOUTH PACIFIC DESIGN
AUTOMATION CONFERENCE. Pages.: 827-833. Published: 2003.
Batayneh, Marwan; Schupke, Dominic A.; Hoffmann, Marco; and
others. On Routing and Transmission-Range Determination of Multi-
Bit-Rate Signals Over Mixed-Line-Rate WDM Optical Networks for
Carrier Ethernet. IEEE-ACM TRANSACTIONS ON NETWORKING.
Vol: 19. Release: 5. Pages.: 1304-1316. Published: Oct 2011.
Panayiotou, Tania; Ellinas, Georgios; Antoniades, Neophytos. Hybrid
graph-based multicast traffic grooming in metro networks with quality-
of-transmission considerations. PHOTONIC NETWORK
COMMUNICATIONS. Vol: 32. Release: 1.Pages.:142-159. Published:
Aug 2016.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

www.ijitee.org

Exploring Innovation


http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=1&colName=WOS
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=1&colName=WOS
javascript:;
javascript:;
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=2&colName=WOS
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=2&colName=WOS
javascript:;
javascript:;
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=3&colName=WOS
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=3&colName=WOS
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=3&colName=WOS
javascript:;
javascript:;
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=4&colName=WOS
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=4&colName=WOS
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=5&colName=WOS
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=5&colName=WOS
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=5&colName=WOS
javascript:;
javascript:;
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=8&colName=WOS
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=8&colName=WOS
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=MarkedList&qid=16&SID=F2swATzFkdhPqRmkrln&page=1&doc=8&colName=WOS
javascript:;
javascript:;

