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1. HocnimkeHHs Ta po3p00OKa aIrOPUTMIB MiIBULIEHHS CTAJIOCTi MEPEXi TAKTOBOI CUHXPOHI3allii

2. Research and development of algorithms increase of a network of clock synchronization

Pedepar:

1. luceprauis npucBs4YeHa BUPILIEHHIO HAYKOBO-TEXHIYHUX 3a/a4, [I0B'I3aHUX 3 MiABUIIEHHAIM CTaJIOCTi MEPEX
CHHXPOHi3allii, MJIIXOM pO3pOOKU Ta BIIPOBAIKEHHS aJIFTOPUTMIB YIIPABJIiHHS 1 IPOEKTYBaHHS, 110 CIIPSIMOBaHi Ha
3anobiraHHs neTesb CUHXPOHi3alii. [[poanasnizoBaHO Ta 3alPONIOHOBAHO KJacH)iKallilo NPUYVH BUHUKHEHHS
neTeJlb CUHXPOHi3allii: TornoJsoriuHi, soriyni GyHKuii enemeHTiB Mmepesxi EM CIJI Ta yacoBi YMHHUKY. 3HANIILIIO
[IOQ/IBIINI PO3BUTOK 3aCTOCYBAHHS METO/IiB Teopii rpadiB Ta KOMOIHATOPHUX METO/IiB, 30KpEMa 11 OL[iHIOBaHHS
3arajibHoOi KiJIbKOCTi KOpEHEBUX AEPEB B MEPEIKAX 3 OBIJILHOIO CTPYKTYPOIO. 3alIPOINIOHOBAHO OLIiHIOBAHHS
[IOTEHL{IHMX 3arp03 BUHMKHEHHS LIUKJIB (IeTeJib) 32 KiJIbKiCTIO HAJJIMIIKOBUX pebep Ta KiJbKiCTI0O KOHTYpIB 3a
dopmyoro Eitnepa. B po6oTi HamaHo MaTeMaTUYHUI anapar, o 6a3yeTbCsl HA BUKOPUCTAaHHI MaTPUYHUX METO/IiB.
BroockoHaneHo MeTo/ 6araToOMipHAX MaTpULb AJ1s1 aHAJi3y PO3NOLiIbu0l MEPEXi TAKTOBOI CUHXPOHi3allii IJISIXOM
IOJaBaHHS 1€ OLHOrO IIPOCTOPY IO BXKe iCHYI04Oi MaTpuli. Ha OCHOBI aHami3y Ta €KCIIEPUMEHTAILHOTO

IOCJIiIKeHHS I0Ka3aHOHEeJOCTAaTHICTh 3aCTOCYBAHHSI BiJOMUX METOZiB 3al106iraHHs NeTeJb CUHXPOHI3allii Mmepex 3



Pi3HMM piBHEM 3B'SI3HOCTi Ta paHIOM By3J71a. 3alIpOIIOHOBAHO Ta PO3POOJIEHO MOJIeJIb "3pa3KOBOr0" €J1IEMEHTY
mepexi CHI Tunis A (3 nigTpumkoro rnosigomsaeHs SSM) ta b (6e3 nigTpumky nosigomiieHb SSM), B 5IKiil peasi3oBaHO
3pa3KOBUIl aJITOPUTM OOMiHY CUTHajslaMy CUHXPOHi3allii. 3aponoHOBaHO y3araJbHEeHUH aJIFOPUTM YIIPaBJIiHHS |

[IPOEKTYBaHH, 10 CIPSAMOBAHMI Ha MMiBULIEHHS CTAJIOCTi MEPEXi TAKTOBOI CMHXPOHi3aLii.

2. The dissertation is devoted to the decision of the scientific and technical problems connected with increase of
stability distributive networks of clock synchronization, by development and introduction of algorithms of
designing which are directed on prevention of occurrence of loops of synchronization. Classification of reasons of
origin of loops of synchronization is analyzed and offered: topology, logic functions of elements of network of NE
SDH and sentinel factors. Found subsequent development of application of methods of theory of the graphs and
combinatory methods, in particular for the evaluation of general amount of the rooted trees in networks with an
arbitrary structure. The evaluation of potential topology threats of origin of cycles (loops) is offered after the
amount of surplus ribs and amount of contours after the formula of Euler. A mathematical vehicle, which is based
on the use of matrix methods. The method of multidimensional matrices is improved for the analysis of distributive
network of time synchronization by adding of another space to using matrix. On the basis of analysis and
experimental research insufficiency of application of the known methods of prevention of loops synchronization
(use of tables of priorities and reports of SSM) is shown for networks with the different level of coherentness and
grade of knots. The programmatic model of “exemplary” element of network of NE SDH is offered and developed
types A (with support of reports of SSM) and B (unsupported reports of SSM), the exemplary algorithm of exchange
of synchronization signals is realized in which. The generalized algorithm of management and planning is offered,
that directed on the increase of constancy of distributive network of time synchronization.
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