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DECISION THEORY METHODS USAGE FOR ACCESS NETWORKS SYNTHESIS
PROBLEMS SOLVING

Access networks (AN) design is one of the most important development line in the info-
communications. AN concept is defined in the International Telecommunications Union
Recommendation G.902 [1]. Development of one AN to all core networks in order to render the
whole range of infocommunication services to the users with guaranteed Quality of Service (QoS)
level is specified in the Recommendation. Our work is directed to increase efficiency of AN
synthesis by means of decision theory (DT) methods’ usage when solving particular tasks,
appearing in synthesis.

AN concept appearance coincided with absolutely new view of telecommunication networks
(TN) design. Earlier all TN synthesis issues were decided in conditions of demand for these
networks services constantly and significantly outdistanced supply. Herewith problem reduced to
definition of compromise between QoS indexes and network design expenses. QoS indexes were
internationally and locally standardized and user didn't affect this in no way. Such situation
continued decades. It changed radically nowadays. Networks user turned into most important one.
It’s he who defines necessary services and their amount to be charged. Relating to this AN main
features, defining necessity of new approach to their synthesis, analyzed in [2].

We defined DT methods for AN synthesis and developed recommendations of their usage.
We concluded that usage of DM methods is expedient for three tasks of AN design: AN topological
structure definition; definition of technologies for data transfer over access lines (AL); definition of
equipment for access nodes (ANN) implementation.

While solving decision problem within each of these tasks we defined objective that should
be obeyed by chosen methods, analyzed methods in themselves in order to check their
correspondence to the objective, developed research model (see fig. 1) and allocated six DT
methods, satisfying objectives, defined for them.

Conditions

1. Methods number = 25
2. Conflict situations aren’t considered
3. Expert decision methods aren’t considered

Input parameters l Result

1. Set of the decision theory methods 1. Optimal  method

MM, BL Mod, S,G,HL,Gr,D, D, , Py - MALMDR, for each synthesis
= o task
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Research algorithm

1. Lexicographic criterion
2. Each decision method’s algorithm

Figure 1 — Research model
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Initial set of DT methods contains selection criteria, optimality criteria and selection
methods. Selection criteria are: minimax (MM), Bayes (Laplace) (BL), modal (Mod), Savage (S),
Hurvicz (G), Hodges-Lehmann (HL), Germeier (Gr), products’ (D), estimation variance
minimization (D), probability maximization (Pnax), additive (4d), multiplicative (Mp),
lexicographic (Lex). Optimality criteria are: Slater (C) and Pareto (P). Selection methods are:
hierarchical analysis (MAI), decision tree (MDR), ideal point (MIT), selection by dominant criteria's
quantity (Dk), successive concessions (PP), successive restrictions input (PO), desired point (BT),
satisfied requirements (ZV), vector relaxation (VR), dynamic programming (DP).

User parameters are:

location (coordinates) (k,),

traffic load (v, ),

rendering services set (v, ),

necessary bandwidth (PS).

AN parameters are:

users groups geographical distribution (., ),

AL length (L) and bandwidth ( ps,, ),

ANN quantity ( ~, ) and location (y, ),

ANN bandwidth (PSy),

quality of services rendering (‘) depends on:

errors rate (k,),
delay time (£.),
response time (#yiz),
information rate (1),

transmitting information type (6;),

all network users total traffic load (7),

design and operation expenses (Z).

We chose three methods for AN topological structure's determination: hierarchical analysis,
decision tree and dynamic programming; two for the definition of technologies for data transfer
over AL — method of successive restrictions input and ideal point method; one for the definition of
equipment for ANN implementation — selection method of dominant criteria's quantity. As an
example proceedings demonstrate solution of one AN synthesis task. This is the definition of
technologies for data transfer over AL by ideal point method. Thereto we defined set of alternative
technologies, possible for task solution, and objective, i.e. estimated network ideal parameters that
should be guaranteed when using chosen technology, as well as took into account distance between
each alternative's parameters and ideal point's parameters. Technology with the least distance is
chosen as the best.

When we have done research of all AN synthesis tasks and DT methods within each of
them, we defined that these methods' usage is effective for simplification and optimization of AN
synthesis. Thereto it’s necessary to determine parameters for comparison of alternative decision
methods and set of alternative solutions. On the assumption of clear and correct definition of these
conditions, DT methods can reduce laboriousness and time of AN synthesis.

References

1. ITU-T. Recommendation G.902: Framework Recommendation on functional access networks
(AN) - Architecture and functions, access types, management and service node aspects.

2. TaiiBopoHckas I'.C. Ocobennoctu ceteit noctyna k NGN, TpeGyrolue HOBOro noaxoja K Mx
cuatesy // 1 MexaynapoaHas  HaydHO-TIpakTH4ecKas  KoH(pepeHuus  «IIpoGnempr
nHpoxoMmyHukauuid. Hayka u Texnonoruu (PIC&T’2013)», 2013. Xapekos, C. 14-17.

14



SMICT

ITEPELJMOBA

JIO 80-PIYYSI AKAJIEMIKA HAH VKPATHHU 1.B. CEPTIEHKA
MATEMATHUYHOMY ®AKVIIBTETY - 50!

Boldyreva Valeria, Zhmykhova Tetiana SOME RESULTS FOR THE PROBABILITY OF
NON-RUIN BY MHULL OF TOP INSURANCE COMPANIES OF UKRAINE

Chapko R. ON THE GREEN'S FUNCTION TECHNIQUE FOR THE BOUNDARY
RECONSTRUCTION IN THE POTENTIAL THEORY

Gayvoronska Galina, Solomitsky Maxim DECISION THEORY METHODS USAGE FOR
ACCESS NETWORKS SYNTHESIS PROBLEMS SOLVING

Kosolap A. RECENT ADVANCE IN GLOBAL OPTIMIZATION

Mikhailyk Victor, Sergienko Ivan METHODS FOR LOWER ESTIMATES OF
APPROXIMATION RATIO OF REOPTIMIZATION FOR DISCRETE OPTIMIZATION
Pankratova N.D. MATHEMATICAL PROVISION OF THE DECISION-MAKING FOR
THE SAFETY OF COMPLEX ENGINEERING OBJECTS OPERATION IN THE
CONDITIONS OF UNCERTAINTY AND MULTIFACTORIAL RISKS

Yatsenko V.A. THE INFLUENCE OF THE FREE SPACE ENVIRONMENT ON THE
SUPERLIGHT-WEIGHT THERMAL PROTECTION SYSTEM: MODELING,
OPTIMIZATION, AND RISK ANALYSIS

Yerokhin A., Nechyporenko A. DECISION SUPPORT SYSTEM FOR SLEEP APNEA
DETECTION

Anopawxo FO.B., Kysxa O.1 PO3B’SI3YBAHHS 3AZTAUI ITPO (R,P)-LIEHTPOI]]
METOJIOM JIOKAJIBHOTO ITOHIYKY I3 3ABOPOHAMU

Anmonenxo H.A., XKendax T.A. BAKOPUCTAHHS ITYYHOT HEMPOHHOI MEPEXI
JUIS TIPOTHO3YBAHHS CTIMKOCTI ®YTEPOBKU KOHBEPTEPA

Apcupuii E.A., Aumowyk C.I'., babanynea O.JO., Hoposea M.B. IHTEJIEKTYAJIbHA
IHOOPMAILIIMHA TEXHOJIOTIA ITPOEKTYBAHHS 3EJJEHUX
I'APOAEPOJIVHAMIYHUX EJIEMEHTIB TA CUCTEM

Acnanos O.M. METO ATATITUBHOI'O YITPABJIIHHA MAPLIPYTU3ALICIO B
TEJIEKOMYHIKAIIMHUX MEPEXXAX B YMOBAX YACTHUX 3MIH iX
I[TAPAMETPIB

Axmemwuna JII. CETMEHTALUS CJIABOKOHTPACTHBIX M30B5PAXXEHNHN HA
OCHOBE ®A33UPUKAIMN Y OPTOIOHAJIBHOM JJEKOMITO3ULINU

babuues C.A. TEXHOJIOT' WA KIIACTEPU3ALIMU BRICOKOPA3SMEPHbBIX JJAHHBIX
C [MO3ULUH UHIYKTUBHOI' O MOJIEJINPOBAHW S CJIOXKHBIX CUCTEM
Baxypoea A.B., Ponano I M. HOOPMALIIMHA CUCTEMA ITPUMHSATTS PILLIEHb
JIJ1s1 PO3POBKU ITJIAHY JIMBEPCU®DIKALIIT MEPEXI ATITEK

bapabaw O.B., Mycienxo A.1I. METOJJUKA NIATHOCTYBAHHS AJPECHO-
AHAJIOTOBUX MOXEXHUX JATUMKIB ABTOMATUYHUX CUCTEM
TTOXEXHOI CUTTHAJII3ALIII HA OCHOBI BHYTPIILHIX TECTOBHUX ITEPEBIPOK
bepesoscoruii O.A. JOCTATHA YMOBA OTPUMAHHSA I'JIOBAJIBHOT'O
EKCTPEMYMY HEOITYKJIOI KBAJIPATHYHOI OIITUMIBALIMHOI 3AZIAUI
JIBOICTHM MIIXOZOM

Bizoan B.B., Kpuxoenox O.0., Yopuuii FO.M. 3ACTOCYBAHHS OCTPIBHOI MOJIEJII
T'EHETUYHOTI'O AJITOPUTMY OIITUMI3ALIIL B IMITALIIMHUX
EKCITEPUMEHTAX

Kizoan B.K., Ilenensee B.A., Yopnuii 10.M. OCOBJIMBOCTI 3BACTOCYBAHHS
T'EHETUYHOT'O AJITOPUTMY OITTUMI3ALIII B IMITALIIMHUX
EKCIIEPUMEHTAX

279

oo N A~ W

10

13

15
17

20

24

26

28

30

32

34

36

38

40

42

43

44

46



