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Mikhail Losev (Ukraine)

SYNTHESIS OF INFORMATION CONTROL
DEVICES WHICH ARE TRANSFERRED TO
DIAGNOSTIC NETWORK WITH PACKAGE
COMPOSITION

Abstract

In the context of growing requirements for the reliability of information and a reduction in the time
of data delivery, the urgent task is the development of simple and effective means of control as a
process of transmission of information and equipment in distributed systems. The problem of di-
agnosing the efficiency of distributed systems in data exchange networks with packet switching is
considered in the paper.

The proposed approach to the synthesis of data control devices is most effective in verifying the trans-
mission of a multitude of packet messages over a datagram channel in time division mode and can be
used in digital test device diagnostic systems as an initialization analyzer.

The practical implementation of the proposed approach allows you to create devices that have achieved
a significant reduction in hardware costs and simplify the technical implementation of signature ana-
lyzers. In this case, it is not necessary to store the input information, which provides the possibility
of using different characteristic of polynomials, by automatically generating this information in the
device. Parallel processing of message packets or diagnostic information allows to increase the speed
of analyzers, with reception of signatures that equal the signature of a single-channel analyzer.
Examples of synthesis of multichannel signature analyzers that are capable of high-speed data reliably
process information, localize errors in the information input sequence and determine the number of
the false packet in the message or the device from the group of verifiable devices are given.

Keywords test control, technical diagnostics, irreducible and primitive
polynomials, shift registers, signature analysis, interference-
protected code, information sequence

JEL Classification 030

M.IO. JToces (Ykpaina)

CUHTE3 NPUCTPOIB KOHTPOIO
IHOOPMALLIT, LLIO MEPEAAETHCH

ANA AIATHOCTYBAHHS MEPEXK 3
KOMYTALLIEIO MAKETIB

AHoTaujiA

B cyyacHUX yMOBaX 3pOCTaHHsA BUMOT JI0 3MeHIIIeHHS 4acy 0OMiHy iHpopMalli€o, 10 MepefaeTbcs
MDK 00’€KTaMM, a TaKOX IiJIBUIIEHHA TOCTOBIPHOCTI JOCTAaBKY JJaHUX a0OHEHTaM € aKTYalIbHOI
3afjaua po3po6IeHHs IPOCTHX i eheKTUBHUX 3aCO6IB KOHTPOIIO SIK IIPOLecy Iepenadi iHdopmarii,
TaK i 06/TafHaHHA B POSIONICHNX CUCTeMaX. B po6oTi posriAgaeTbes mpobieMa JiiarHoCTyBaHHsA
Ipalle3jaTHOCTI PO3IOJiIEeHNX CUCTeM B Mepexkax 0OMiHy JaHMMU 3 KOMYTalli€lo aKeTiB.
IIpomoHOBaHMII MifXif GO CHHTE3y IPUCTPOIB KOHTPOMIO NAHMX HAiOUIbLI epeKTUBHUIT Ipu
nepesipii mepenayi 6esstiui MOBiOM/IEHDb TAKeTaMI IO AefiTarpaMMHOMY KaHaTy B PEKUMI IORINy
Yacy Ta MOXKe BUKOPMCTOBYBATICs B AKOCTi aHa/Ii3aToOpa BUXiIHMX PeaKlliil y ciCTeMaX TeCTOBOTO
HiaTHOCTYBAHHs allapaTypu CUCTEMI 3B A3KY.

IIpaxTuyHa peasnisallisg 3alIPOIIOHOBAHOTO MiIXOAY I03BOJIA€ CTBOPIOBATY JIiarHOCTUYHI IPUCTPOI,
B fAKUX JOCATHYTO CYTT€BE CIPOILEHHA TeXHIYHOI peani3allii CMIHaTYpHUX aHa/li3aTopiB, IO
3HAYHO BIUIMBAE HA 3MEHIIEHH: anaparTypHux surpar. [Ipy nbomy He norpibHO 36epiraTy BXifHy
iHdopMmaliito, sika aBTOMAaTIIHO POPMYETHCS B CUTHATYPHOMY aHa/Ii3aTopi i 3abe3redye MO>K/IUBICTD
BUKOPVUCTaHHA Pi3HUX XapaKTepUCTUYHUX MoniHOMiB. [TapasienbHa 06po6Ka IIakeTiB OBiOM/IEHD
abo miarHocTn4HOI iHdopMaLii Z03BO/IAE MiABMIIUTY IIBUAKOLI aHAII3aTOPIB, 3 OfEP)KaHHIM
CUTHATYP, fAKi IOPiBHIOIOTb CUTHATYPi OJJHOKaHAa/IbHOTO aHa/li3aTopa Py BUKOPUCTAHHI OJHOIO I
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TOTO IIOJIIHOMY.

HasepeHi mpuknagy cuHTe3y 6araToKkaHaJIbHUX CUTHATYPHUX aHA/Ti3aTOPiB, AKi 37aTHI 3 BICOKOK LIBUAKOMIEI JOCTOBIPHO 00pobIATH
iHdopMaliiio, TokaTi3yBaTy HOMIIKY B iHdopMaliitHiit BXifHil TOC/IiOBHOCTI Ta BUSHAYATV HOMEP IOMIIKOBOTO IAKETY B ITOBi/JOM/ICH-
Hi a60 IpuIaj 3 rpynu NpuIajis, 0 epeBipsATHCS.

KawouoBi cz10Ba TeCTOBUII KOHTPOJIb, TEXHIUHA [IiarHOCTHKA, IOTiHOM 10 HEIPUBOAUTHCA IPUMITUBHUIA IIOTiHOM,
pericTpu 3CyBY, CUTHATYPHMII aHaIi3, IePEIIKOL03aXUILeHNIT KO, iHOpMaLiiiHIX TOCTiIOBHICTh

Knacudikauia JEL 030

BCTYI

CyuacHi cucreMu 3BSI3Ky MalOTbh CKIafHY pO3IOfiNeHy OararopiBHeBy apxiTekTypy. JacTkoBa BigmoBa
amapaTypyu € XapaKTepHOIO PYUCOI0 PO3IOAiNeHnX cucteM. Taki BifMoBHM BibyBaoThcs mpu 3601 B ofHOMY a60
B JIEKi/IbKOX 3 KOMIIOHEHT PO3IIOfIi/IEHOI CUCTEeMM, TOA1 AK iHIIIi KOMIIOHEHTH Lie MOXKe He TOPKHYTHCA. YacTKoBi
BifIMOBU B PO3IIOMIi/IEHNX CUCTEMAX 3aBXIU € r71006aJIbHUMU, TOMY III0 BOHU TaK 4 iHaKIe, IpsAMO 260 11o6ivHoO,
4imamTh BCi IX KOMIIOHEHTM i MOXXYTb IIPUBECTH [0 IIOBHOI BTPATH IIpalie3faTHoCTi [13].

CTBOpeHHs HOBOTO 00/IafHAHH ITePeCyIifiye MeTy po3LIpeHHs GYHKIIOHAIbHIX MOXK/TMBOCTEN, ITi/|BUIIIeHH S
Jioro LIBU/IKOAI1 B Iporieci 300py i 06po6km iHpopMaLii Ta CipoleHHs TeXHIYHOI peanizanii (3MeHIIIeHHs 00’ €My
namATi Tomo). PosmmpenHs QyHKI[iOHATBHUX MOXX/IMBOCTEN MOCATAETHCS LUISIXOM JOAAaBaHHS OIepaliii,
SKi T03BOJIAIOTh BU3HAYATYU Ta BUIIPAB/IATY IOMWIKM B iHPOpPMAaLiiHMX MOBiJOM/IEHHSX, BCTAaHOBJIOBATH
npo6ieMHi MapIIpyTM B Mepexi, AiarHOCTyBaTy OONTaJHaHHS Ha OCHOBI aHajlidy ab0 BMKOPUCTaHHIM
Pi3sHOMaHITHUX MTOJIIHOMIB /I IEPEBIPKU peaKIliil Ha TeCTYBaHHA.

B ymoBax 3pocTaHHs BUMOT 10 3MeHILIEHHs 4acy oOMiHy iHdopMalii€o, 0 nepefaeTbcs MiXK 06>eKTaMu, a
TaKOX MiJBUIEHHS JOCTOBIPHOCTI TOCTAaBKY HaHMX aDOHEHTAM € aKTya/lIbHOIO 3a/ja4a PO3pO0JIeHHsI IPOCTUX i
eeKTMBHMX 3aC00iB KOHTPOJIIO SIK ITpoLecy nepepadi iHpopmanii, Tak i 0671ajHaHHSA B PO3NO/iNIEHNX CUCTEMAX.
ToMy ocHOBHa MeTa LIbOTO HOCTiI>KEHHA € YOCKOHA/IEHHA METOAVMKM CUHTEe3Y YHiBepCanbHUX, IIBUJKO/II0UNX
6araTokaHaTbHMX IPUCTPOIB HAa OCHOBI METOJY CUT'HATYPHOT'O aHai3Y, AKi JO3BO/MAIOTD I0Ka/1i3yBaTyi HOMUIKI
B iHpopMaliifHNX ITaKeTaxX IMOBiOM/IEHb i jaBaTy iHpOpMaLito A/ AiarHOCTYBaHHS 00/aJHAaHHS.

O6>eKTOM JJOCTTIZKEHHS € IIPOLiec Iepefjadi JaHMX i BU3HAUYeHH 31IICOBaHMX IAKETiB B IIOBiJOM/IEHHX.

IIpenMeTOM HOCTiZKEHHA € METOAY IOIIYKY i iarHOCTYBaHHA IIOMUJ/IOK B ITaKeTaX IOBiZlOMJ/IEHD.

1. JITEPATYPHUIN OI/1A4,

P0O3BUTOK Mepe)XeBUX TEXHOJIOTiil iCTOTHO MifBMINYE BMMOIM [0 epeKTMBHOCTI CUCTeM Iepefadi JaHUX,
BKJIIOYAI04 M IiIBUILEHH I JOCTOBIPHOCTI epefadyi i MpOIyCKHOI 3jaTHOCTI, 3aBXKAY IpUBepTany yBary ¢axisiiis
iHpopMaLiTHNX TeXHOMOTi i TeleKoMyHiKawiit. IInTaHHs OLiHKM Ta OOIPYHTYBaHH NPUHINIIB TOO6YA0BY i
pOo3pobKM MeTOfiB 0OMiHY iHpOpMali€elo B PO3NOfiNTeHNX 00UNCIIOBAIBHIX MepeXkaX PO3IIAHYTI B poboTax
[5-8, 14]. Ilpu 11bOMY PO3ITIALAIOTHCS KOHIEN il TOOYZOBY CUCTeM JMHAMIYHOTO yIIPaBIiHHA iHPOopMaLiiTHUM
oominom. HaBopsaTbcs pekoMmeHpanii s HifgBUIeHHS eQeKTMBHOCTI poOOTM aIlapaTHO-IIPOrPAMHOTO
3abe3nedeHHs BiTOMUX i MepCIeKTUBHUX OOYMCITIOBAIbBHUX Mepex.B mpoueci nepepaui gaHux myxe BUCOKI
BUMOTY IPepABNAITHCA N0 IPABMIbHOCTI JOCTaBKY IIOBiZlOM/IE€Hb. 3al0BO/IEHH IIMX BUMOT TPYHTYETbCA Ha
BMKOPMCTaHHi 3BOPOTHOTO 3B>513KY B IIOEHAHHI 3 NEPEIIKOJOCTIIKMMI KOJaMU, AKVM IIPUCBAYEH] KIaCUYHi
poboru [1, 12].

CurHaTypHMII aHami3 € OZHMM 3 TaKMX HANpAMKIB BUKOPUCTaHHS LMKIIYHMX KoOfiB. BiH ycmimHo
3aCTOCOBYETBCA MIJIA IePeBipKM eIeKTPOHHOrO 1M(POBOro obnafHAaHHA Ha Npale3faTHICTb. AJle Ieil MeTop,
Mo)Ke OyTHU 3aCTOCOBAHMIT JI/Is1 KOHTPO/IO nepefadi iHpopmaryii. BUKOpuCTaHHS CUTHAaTYpHOTO aHaji3y 6yno
BIeplle OOIpyHTOBaHO B po6oTi [3]. 3 MeToro mifBMieHHs IIBMAKOAIL i po3mMpeHHSA (QYHKIIOHATBHUX
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MOYX/IMBOCTEN CUTHATYPHUX aHa/li3aTopiB B Cy4acHUX po3podkax [2, 4, 9-11] mpononyoTbcs 6araTokaHambHi
CUTHATYpHi aHanizaTopu. OfHaK IMOJINIIEHHS IX MOX/IMBOCTEN LIONO BUABIEHHA Ta JOKadisallil MOMMIOK
y JAQHUX HPU3BOAUTH [0 3HAYHOTO 30i/MblleHHS iHpOpMaLiiHOI HaAMIPHOCTI ab0 yCKIaJHEHHs TeXHiuHOi
peaisanii. HeaBakatouyu Ha Be/IMKY Ki/IbKiCTh IPUK/IAJHUX PO3POOOK OaraToKaHa/JIbHUX IPU/Ia/iB KOHTPOIIO
[aHuX B [2, 4, 9-11] BigcyTHIN egyHMIt MigXix Ko iX PO3BUTKY Ta 3abe3MeveHHs IMPOKNX PyHKI[IOHATBHUX
MO>XX/IMBOCTEIA.

Marpuiis CTaHiB CUTHATYPHOTO aHami3aropa, 6yJyeThCs Ha OCHOBI XapaKTepUCTUIHOTO ITOJIiHOMA HaJl II0JIeM
T'amya GF(2). [Tpu nboMy KO>KHMIT CTOBOEIb I1i€l MaTpuIli BU3HAYAE€ThCS BijIIOBiHO Bupasy [12]:

ho=S-hy,i=0,1,..w,()

ne h, - i-it croB6e1p MaTpuiti cranis H, w - KinbkicTb cToBO1IiB MaTpu1i cTaHiB, h) = || 10...0 ||T — HY/IbOBUII CTOBOEI]b
MaTpulii CTaHiB, S — CYIPOBOKYI0YA MAaTPUILLS, SIKAa OZHO3HAYHO OIVCYE XapaKTePUCTUYHNUII TOiHOM [1].

P(x)=a,x"®a, x""' ®.ax". ®ax' ®1,()
ne a, € {0,1} - xoediwieHTV XapaKTEPUCTUIHOTO MOTIHOMY.

I[Tpouec OTpMMaHHS CUTHATYPH JJIs1 BXiIHOI TOCTifOBHOCTI v(f) MOXKHA IIPEACTaBUTH 3 JOIOMOTOI0 BIPa3Yy:

w
. _ i
sigv(t) = E S'v.hy, (3)
i=0
fie X — cyMa 3a MOJY/eM [IBa, V, — i-il €JIeMEHT BXi/[HOI MOC/iIOBHOCTI, W — Ki/JIbKiCTh €/IeMEHTIB BXiHOI
nocnizoBHOCTI. Bupas (3) MoXKHa epeTBOPUTH JO HACTYIIHOTO BUITIALY:

w
sigw(t) = Zhivi' )

i=0
TakyM YMHOM, CUTHATypa BXiTHOI HOC/IiZOBHOCTI JOPiBHIOE CYMi TMX CTOBOLIiB MaTpu1i CTaHiB, IKi BijITOBiJaI0Th
HEHY/IbOBUM ejleMeHTaM v, . OTpUMaHHA TiIbKM CUTHATYpU 1€ HE [O3BONAE IPUCTPOAM BUKOHYBATU
piarHocTnyHi QyHKIiT, AKi NpU3HAaYeHH] /11 BU3HAYEHHS IIOMUJIOK, @ TAKOX IX BUIIPaB/IeHHS.

2. META AOCNIAXKEHHA

MerTol0 CTaTTi € YHZOCKOHA/IeHHS METOAMKM CMHTe3y YHiBepCa/bHUX, LIBUJKOAiIOYMX OaraToKaHa/lIbHUX
CUTHAaTypPHMX aHAJIi3aTopiB, 11O [O3BONAKTb KOHTPOJIIOBATY IIOBiIOMJIEHHS, JOKalai3yBaTu IIOMUJIKM B
indpopmanirinux nakerax i gaBatu indopmanito s giarHOCTYBaHHS o6nagHaHHA. IIpy bOMy pesynbTaTti
3ropToK iHdopmarii MOBMHHI CTPOTO BiIOBiZaT KIACUYHOMY OJHOKaHATBHOMY HPUCTPOIO [3].

3. METOAM AOC/NIAMKEHHSA

Merony fOCTifXEHHA: METOJl CUTHATYPHOIO aHajli3y, a TAKOXX METOAY IOLIYKY i [JiarHOCTYBaHHSA IIOMUJIOK B
MMakeTax IMOBiIOMJIEHD.

MopenoBaHHA NpoLeCy NPUIIOMY IIOBiJOMJIEHHA.

YupapniHHsa 0OMiHOM JJaHMMU MOXKe 3IiJICHIOBaTMCS MeTofaMy iHQOpMaliilHOro 3abe3ledyeHHs, MeTOfaMu
yIpaBTiHHA KaHaJIbHUMM, OyDepHUMM i TMMYAcCOBMMM pecypcaMy, a TAaKOXX BMOOpOM cTparerii posmopiny
pecypciB (ueHTpanizoBaHoi, iepapxidHoi, fenenTpanisoanoi) [8]. IIpu ympapaiHHi Mepe>xeBUMU pecypcaMu
MO)KHA BIUIMBATM Ha IapaMeTpy KaHA/Iy Ilepefjadi JaHUX, @ TAKOXK 1 Ha CTPYKTYPY iHMOpMaIifIHOTO TPaKTYy.
Bubip nmapamerpiB ympaBIiHHSA KOMIDIOTEPHUMM MepeXaMM € Ba)KKO (OpMaji3yeTbCs 3aBJaHHAM i 4acTo
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TPYHTYETHCS Ha OCOOMCTUX YIOLOOAHHAX MeHe[KepiB i gocmifHmkiB. OFHUM 3 HallBa>K/IMBIIINX HAIPSMKIB
TaKMX JOCTI[KEeHb CTaB aHasIi3 eeKTMBHOCTI OOMiIHY HaHMMM B Mepe)XXaX 3 KOMYTAlli€l0 IaKeTiB Ha OCHOBI
JIMOBipHOCHO-4acoBux rpadi [5-8]. OpHak BCi BOHM CIpPSIMOBaHI Ha JOCHII)KEHHS ICHYHOYMX HpaBUI
inpopmanitHoro o6Miny (IpoToKosiB). 3MiHa IPOTOKO/IiB MOXK/IBa HA OCHOBI 3aCTOCYBaHH I HOBUX T€XHOJIOTIA,
MeTOfiB i 3ac00iB nepenadi i KOHTPOIIO JAHMX.

[TifBuieHHs IIBMAKOAII HPUCTPOIB KOHTPOMIO IEepefaHMX IOBiZOMJIEHb Mae OcCO0MBe 3HAUYeHHS IIpuU
0OMiHi JaHMMM TIO leiTarpaMMHMII KaHAY, B IKOMY KOXKEH ITaKeT JJOCTaB/IAETbCsI aOOHEHTY i 00pobsieTbes
AK caMocTiliHe noBigoMnenHsA. Pa3y 3eAHAHHA | poPenHaHHA BifcyTHi. Ilicnsa gocTaBKM BCiX NMakeTiB Ha
HNpuUiiMabHill cTOpoHi ¢popMyeThcs noBifomaeHHs. OcTaHHi Ail MOXYTb iCTOTHO 301/IBIINTY YacC JOCTABKU
HOBiZOMJIEHb IIPY 3ali3HEHH] X04a 6 OHOTO ITaKeTy.

Po3risiHeMO MOX/IMBOCTI PO3LIMPEHHS JiaTHOCTUYHMX QYHKIIill CUTHATYPHOTO aHAIi3y.

[Tpunycrumo, mo indopmaliiiiHa IOCTiZOBHICTD Ilepeja€ETbCs B CUTHATYPHMIT aHa/Ii3aTOp IO I'PyIIaXx, 10 M
po3pszaiB B KoxHiit. Toxi Bupas (4) MOXKHO IIepeTBOPUTU 1O BUPA3Y, KUl HABEIeHNIT HIDKYe:

z—1 m—1
. _ m(i—1) j
siglv(t) = E S E SV, 5
i=1 J=0
Jie Z — KiJIbKiCTh TaKTiB poOOTHU IIpuIazy.

Ha nepuwomy taxri ananisatop 06po0nsie rpyiy pospapnis (v, sV, .y >+ Vyy)» @ Hd OCTAHHBOMY TakTi — (v,
WV,s ...y v ). [lns TOTO, 11106 pesynbTaT BifimoBifjaB Bupasy (12), HEOOXiHO CUTHATYPY NepIIoi IPYIM PO3PA/iB
YMHOXXaT!U Ha MaTpuriio $"Y, a pesynpraT MHOXXEHHsI CK/IACTY 32 MOZy/IeM [iBa 31 3STOPTKOI0 HACTYIIHOI IPYIIN
PO3psifiiB, sIKa MMOIlepeHbO MHOXUTHCS Ha MaTpuifio S""?. Taki fii MOBTOPIOIOTHCS MOKY 6y/ie BBOLUTUCS BCS
iHpopManiliHa MOCTifOBHICTD 1O OCTAHHBOI I'PYIN PO3PSALIB.

Bukonaemo niHijiHe nepetBopeHHs curuatypu (9) 3a HaCTYITHUM IPaBUJIOM:

sig2v(t) = 2 g S, (6)
j=1
fie g — curHatypa i- i rpynu pospsajis (makera).

TakuM 4uMHOM, OTpMMaHi /1Bl curHaTypu abo /iBa IepeBipOYHMX KOFOBUX cioBa siglv(t)isig2v(t). B sxocti
KOHTPO/IBHOI KOZOBOI KOMOiHaIlii HeOoOXilHO BUKOPKUCTOBYBaTK JBi erTanoHHi curHatypu (abo nBa
KoHTponbHUX cnoBa) E1 i E2, Aki ckrafaroThcs 3 CYKYIHOCTI eTalioHiB Ipyn pos3pspiB iHdopmaniiHol
nocaigosnocrti [12]:

E =e te, +..te,,

1

z

E, =el1 +e§ t..te

1 1
ne e; =e j.S I

SKIo icHye MOMMIIKA, IO BUABIAETHCA, B i-My IIaKeTi, TOAi BUHUMKHYTb 3MiHM B CUTHATypi i-ro makery gi, a
CHHAPOMM ITOMUJIKY BU3HAYAIOTbCA 32 POpPMyIaMu:

o0 =g te,

6 =gS"+e S (10)

[ns Toro, mo6 obuaBa CMHAPOMY IOMVIKY 36ir/1MCst HeOOXiTHO OAVH 3 HMX TIOMHOXMTH Ha Sil- abo BUKOHATH
i-1 TakTiB 3CyBY B pericTpi curHaTypHOro aHajisaTopa. KifbKicTb TaKMX TaKTiB 3CYBY CUMHAPOMY Y IIOKaXke
HOMep I'pynu po3psfiB abo HOMep IaKeTa, B AKOMY CTajacs MOMMIKA. Y TOMY BUIIAZIKY, AKIIO CUH/IPOMY He
CIIiBIIaJIM, TO MOYKHA 3pOOMTY BUCHOBOK IIPO HasIBHICTh OMUJIKY B JIeKi/TbKOX ITaKeTax.
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Oco6nuBicTp Tepefadi IOBIIOM/IEHb IAaKeTaMy IO [eiiTarpaMMHUII KaHany Iepenbadae MOXINMBICTH
BUKOPVCTAHHA IIAKETOM CBOTO OKpeMoro Mapupyty. [Tpu 1jboMy makeTyt MOXXyTb OYTI JOCTaB/IeHi aDOHEHTY B
PisHMII Yac i 3 pi3HUX HANIPAMKIB. Y TOMY BUIIa[KY, KO KOXKEH IAKET MICTUTDH KOOBE CJIOBO IJIA IIEPEBIPKMU
indopmanii, 1o mepemaETHC, TO I[I0 IEPEBiPKY MO>KHA BUKOHYBATY HETAHO Mic/s mpubyTTs nakera. OgHak
HasABHICTb NIE€PEBIPOYHMUX C/IiB B KOXKHOMY ITaKeTi, X04 i MiJBUIIY€e JOCTOBIPHICTb JaHUX, 110 IepeJalThcs, a
JI IPU3BOAUTH IO iCTOTHOTO 30inblieHHs HagMmipHOcTi iHdopMmarii. SIkumo Mepexxa HafiitHa i JIMOBIpHICTD
BUHVKHEHHs OMIIKY B IakeTi abo JIMOBIpHICTb BTpaTy IakeTa He BUCOKA, TO TaKa HAAMIpHICTb He MOXKe
MaTy MifcTaB. 3HVM>KEHHA HaJMIipHOCTI MOXXHa JJOMOITHCS IIJISIXOM BUKOPUCTaHHS [IBOX IepeBipOYHUX CIIiB
Ji/Is1 BCbOTO NIOBiZOMJIEHHS i 3[1i/ICHIOBATY HOIIYK IIOMWIOK Ha OCHOBI Brpasy (10).

BukopucraHHA TaKoro IigXoAy 4O BM3HAa4€HHA IOMWIOK B IIaKeTax IOBiJJOMJIEHb NPU3BOAUTH [0 3MiHU
IpOTOKONMy 06MiHy faHuMu. [IpoToKo/IM 06MiHY faHMMMU BUKOPYCTOBYIOTh 3BOPOTHIV 3B>S30K /151 MiIBUIIEHHS
sAKOCTi 06cmyroByBaHH: Tpadiky, TOMy fai po3I/IsTHEMO IIPOIlec epefiadi i puioMy oBijoM/IeHb Ha HPUK/IaLi
3BOPOTHBOTO 3B>5I3KY. AITOPUTM 00pOOKM NOBiJOM/IEHH S HaBeleHuil Ha PucyHKy 1.

PesynbraTomManroputmy Mosxe 6y Ty BUCHOBOK ITPO ITpaBU/IbHE Ha/IXO/)KEeHH A [IOB1JOM/IEHb, TPO BUHMKHEHH A
NOMUJIKM B noBiffomneHHi. IIpy npomy AKIO NOMMIKAa BMHMK/IA B OJHOMY IIAKETi, TO HaJCUIAETHCA
KBUTAHIiS PO HEOOXiTHICTh I0r0 MOBTOPEHH 1 BU3HAYAETHCS IIPOOIEMHIIT MapLIPYT, IO IKOMY Lieli HaKeT
clifyBasB.

SIK1i0 moMMIIKa BUHMK/IA B IEKi/IbKOX IIaKeTaxX, TO HaJICUIAETbCs KBUTAHI[is PO HEOOXiTHICTD MOBTOpEHHS
BCHOTO IIOBi/JOM/IEHH: i 30MpaeTbcs iHPOpMaLis PO MAapIIPYTH MPOXOMYKEHHs IAKeTiB s IOJaJbIIOro
IiarHOCTYBaHHA Mepexi.

Y npoueci npuitomy 6e371idi 10BifOMIIEHD Pi3HOTO pO3Mipy 3 Pi3HO0 KiTbKiCTIO i JOBXXIHM TAKeTa CUTHATY PHUIA
aHaJi3aTop MOBMHEH IIPALIOBATH B PeXXMMIi MOAiNy dacy. [Jisa 06poOKy KOXKHOTO 3 IOBiOM/IeHb HEOOXiZHO
BUAIIATY GparMeHT 4acy B 3a/Ie)KHOCTI Bifi JOBXKVMHM, Ki/IbKOCTI IaKeTiB B ITOBiJOM/IEHHAX i HAasABHICTD IX y
abonenTa. [Ipu npbomy, BinmoBifHO 0 Bupasy (9), i onepaTHBHO 3MiHIOBATI MAaTPUIIO Si.

OmnepaTuBHO OTpMMATM MaTpUII0 Si MO>KHa ABOMAa IUIAXaMM: BUKOPMCTOBYBATM HaMATb AjA 30epiraHHA
marpuip Si, i = {1; 2; ...; w}; ¢opmyBaty Marpuijio Si B curHaTypHOMY aHajisaTopi. B 060x Bumapgkax cmif
BUKOPUCTOBYBATI e/IeMeHT (HAIpMKIIAZ, PericTp) [jisi TMMYacoBOro 30epiraHHs MaTpuli. SIKIjo B OCHOBY
o6y 0BY CUTHATYPHOTO aHali3aTopa BUKOPUCTOBYIOTbCS OMIHOMM CTyIIeHeM N = 16 i 6ible, TO B IpUCTPOI

HeoOXigHMII pericTp 3 6inbII HiXX B 256 po3psazniB

PosrisiHeMo, IK MOYKHA 3MEHIINTY CKIaJHICTh CUTHATYPHOTO aHali3aropa uuisixoM GopmyBaHHsA MaTpuni Si
Ha IIpUKIafi MolriHoMa:

P(x)=x'®x’®1.(12)

[lns1 nboro HaBeneMo KinbKa cTyneHiB 1iel maTpuui B Tabmnui 1.

Pi3Hi cTyneni Mmarpuii nepexony S MO>kKHa 3sTeHepyBaTH JBOMa CIIocobamu:
[ITnsxom pOpMYBaHHs CTOBIILIiB.

[ITnsxom popMyBaHHS PAAKIB.

[Ipu nepiuomy criocobi yrpuMaHHs KOXKHOTO CTOBIIL I MATPULLi 6y/b-KOTO CTYIIEHS MOXKHA OTPUMATH HIISIXOM
3CyBY iHIIIOrO CTOBOIIA B aHani3aropi [4].

Hanpuknazg, B marpuni S’ mepumimii CTOBIELb OTPUMMAHUI LUISIXOM 3CYyBY YeTBEPTOrO CTOBIILA, APYIMil —
IepILOro, a TPEeTill — PYroro CTOBMIA. AHAIOTiYHOI 0COOIMBICTIO BOMIOAIIOTH BCi iHII Mipy MaTpuii.

56 http://dx.doi.org/10.21511/dm.4(4).2018.05


http://dx.doi.org/10.21511/dm.4(4).2018.05

Development Management, Volume 4, Issue 4, 2018

IToyarox
/ Ipuiiom i-ro makera /

Hanamrysanns CA mis
npuiioma i-ro maxkera
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Bu3sHaveHHs MOMHIIOK B

MOBIIOMJIEHHI

Tlomuitok He Mae ?

INomunka B oqHOMY HOBTOpI/ITI/Il'I
maKeri? aKeT
. BusHaunt
IToBTOPUTH MOBiTOMIIEHHS MapIpyT
TaKeTa
I
3ibpaTi 1aHi PO MapUIPYTH
— <

PucyHoxk 1. Aaroputm 06po6KH MOBiJOMJIEHHS

TaGmuna 1. Cryneni MaTpurni S, Bizmoigsoi momiromMy P(x)=x" @ x’ @1

S ; S2 : S3 : S4 : S5 : S6 : S7
0011 ; 0110 ; 1100 ; 1011 ; 0101 ; 1010 ; 0111
1000 3 0011 3 0110 3 1100 3 1011 3 0101 3 1010
0100 : 1000 : 0011 : 0110 : 1100 : 1011 : 0101
0010 § 0100 § 1000 § 0011 § 0110 § 1100 § 1011

Ha Pucynky 2 HaBefieHO reHepaTop GOpMYBaHHS CTOBIILIB MaTpulii B -7M1 po3psigHOMY perictpi. Ha Pucynky
2 306pa)keHUI1 pericTp 3CyBY i fiBa CyMaTOpa 3a MOZy/IeM iBa. 3BOPOTHI 3B>A3K) 3 PO3PAMIiB pericTpa MmifgK/modeHi
10 BXOJiB IEpIIOro CyMaTopa BifNoBifHO K0 KoedimieHTiB mominoma (12). 3 Bxomamm APYroro cymaropa
3€IHaHI pO3psiAK pericTpa BimoBifHO 10 KoediljieHTiB 3BOPOTHHOTO MoIiHOMY (12):

P(x)=x'®x @1. 13
[Toninomu P(x) i Po(x) MaroTh ofHy i Ty 5k MaTpuio craniB H. Tomy 3pyutenns indopmariii B perictpi B ogny

a0 B iHIIY CTOPOHY HO3BOMMUTD 30i/MbIIyBaTH (3MEHLIYBaTM) CTYIiHb MaTpuli Hepexopy S. Y moyarkoBomy
CTaHi B pericTp 3cyBy 3anucyerbcs Ko Marpuui S° (1000100).
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Pucynoxk 2. I'eneparop (popMyBaHHA CTyIEHIB MaTpHUIIi Tepexony Si

IIpu gpyromy crnoco6i ¢popMyBaHHS CTYHEHIB MaTpulli nmepexony Si 3MIiCT KOXHOI j-TO psjjka MaTpuii O6ymb-
SIKOTO CTYTIeHsI MOYKHA OTPUMATH LISIXOM KollioBaHH (j-1)-To psiKka MaTpuili 3i cTyreHeM Ha OBVHMIIIO MEHIIIe
3aganol (Tabmuis 1). Ilepira cTpivka i-ro cTyneH:o MaTpuili GOpMYETbCS LUISAXOM 3CYBY Y HALIPSIMY MOJIOJIINX
po3pszniB mepuioi cTpivii (i-1)-ro cTyIeH0 MaTpuLi B TOMY BUIIAJKy, KOIJ B CTapLIOMY PO3pPsfii HepIIoi CTpiup
i 6yze orpumanmii 0. SIK1o B cTapIioMy po3psji Mepuioi CTpidiii i-ro CTYIEeHI0 CYyIIPOBOMKY0401I MaTpurii S
Oyzne oTpuMaHa 1, TO po3psiy 110 BiJIIOBiAI0Th CTYIIEHIM YTBOPIOIOYOTO II0/IIHOMY JJOAATKOBO iHBEPTYIOTHCH.

BukopucranHs pi3HUX IOTIHOMIB B OZHOMY HPUCTPOI pO3LIMPIOE jtoro (yHKIioOHaNbHI MOXKIuBOCTI. [Ipn
IIbOMY BMHMKA€ HeOOXiJHICTb TMMYacoBoro 30epiranHs Marpulli nepexony Si B perictpi posmipom n * n (256
po3psziB, AKio n = 16). [Ipy oMy BUHMKAE 1ie OfjHe 3aBJaHH: OIepaTUBHOrO GOPMYBaHHS MaTpuIi CTaHiB
H ananisaropa BifIIOBiZHO yTBOPIOIOYOIO IIOIMHOMY.

[l BuKoHaHHA 1i€l pyHKIIT TAKOXX MOYKHA BUKOPUCTAT K/TACUIHIII TeHePATOP IICEBLOBUIIAKOBOI TOC/iJOBHOCTI
[2], ssxmit popmye cTOBOL MaTpuLLi CTaHiB IIIAXOM 3CyBY Koxy 1000. [eHepaTop rceBAOBUIIAZAKOBOI TOC/TiTOBHOCTI
MICTUTB pericTp 3CcyBy Ta CyMaTop 3a MOAy/IeM [Ba, IO 3€[HAHI Bi[IOBIZHO HOMIHOMY LMK/IIYHOTO KOZY.
CurHaTypHuit ananisarop [13] mobyzoBanmii 3a Takow X cxeMmow. IIpuctpiit [2] 3gaTHuMit 36epiraTu nuie OfVH
CTOBIIYMK MaTpuui craHiB. Y mpoueci ¢opMyBaHHA IICeBJOBMIIAAKOBOI NOCTiOBHOCTI HeoOXimHO 36epiratu
6inpIe cToBOLIB, 0COOMBO AKIIO KiNBKICTh PO3PAAIB pericTpa 6yze 6iblire cTyneHs noninoma n. Hanpukiaz, kop
no0y/i0BaHMIT BiAIOBigHO NoTiHOMY (12) i HaBeeHMIT HMXKYe JO03BONIsIE 30epiraty BiciM CTOBOLIB MaTPUIli CTaHiB:

Y HaBefeHOMY KOfi, 3a aHaoriero 3 Pucynkom 2, nepuri yorupu pospagu 0001 ABIANTH COOO0I0 HMepUINiA
cToBIeLb MaTpuui ctaHiB H, gpyri wotupu pospsau 0010 — gpyruit CTOBIeLb, a (OCTAHHI) YOTUPU PO3PALK
1010 — BOCbMMII CTOBITYMK.

Crip BigMiTUTH, 1110 Y CTOBOL 1 Py TMit, TPeTiit Ta YeTBEPTUI PO3PSAU MOXKYTh MAaTy Ti/IbKM HY/TbOBE 3HAYEHHSI.
Y cToB61i 2 HY/IbOBI 3HaYeHHA 36epiraloTh po3pAay 3 Ta 4, a'y cToBOLi 3 — po3psp 4. SKIO BiTKMHYTH HY/IbOBI
PO3pAAY NEPIIOTO CTOBIIYMKA, TO OTPUMAEMO PEricTp, AKUI MiCTUTD Ti/IbKM BiciM pospsazis. [Ipu nbomy perictp
30epirae BiciM CTOBIYMKIB MaTpulji CTaHiB, a B CTApIIOMY PO3pPsAi 3anucyerbes 1.

4. PE3Y/IbTATH

AHaJIOriYHO CTBOPIOETHCS MPUCTPIili Ha MifICTaBi M0O0r0 XapaKTepuCTUYHOro nomiHomy. Ilpu 1ibomy perictp
Ins 30epiraHHs MaTpulli CTaHiB Oyle MaTu CTiIIbKM pPO3PsAiB, CKI/IbKM CUTHATYPHMIT aHAIi3aTOp Mae
indpopmanitHuX BXOfiB.

B IKOCTi eKCIIepuMeHTY pO3I/IsiHEMO CUHTe3 reHepaTopa GOpMYBaHHS CTyIeHiB MaTpuili Si i1 HaCTyITHOTO
Io/IiHOMa:
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Px)=x"@x"®x’®x’ ®1.(14)

HaBepemo Kkinbka cryneniB Marpuui nepexony S ans noninoma (14) B Tabnuni 2. Buxopsun 3 gauux Tabmuii
2, mporjec moOyfoBY reHepaTopa GOpMYBaHHS CTYIIeHiB MaTpuIi Si 3a CTOBIIAMM 3a3HA€E CYTTEBUX 3MiH. Crif
3BEpPHYTH yBary Ha 3MiHY JaHMX B CTOBIYMKAX, BiATIOBIAHMX OOVHNYHNM KoedinjieHTamu noninoma (14). IIpn
IIbOMY, IOYMHAIYN 3 7-T0, 9-T0 i 12-TO CTOBIIiB, BUKOHYETbCA HOBa reHepalis iHdopmauil HUIsIXOM 3CyBY
[aHuX B perictpi [3].

B nmanomy Bumapky mas mopgaHHsA 256 pospspniB crymeHiB marpuii Si motpi6bHo Tpu perictpa. Lli perictpu
¢$hopMyIOTh TaKi CTOBII MaTpuILi:

1. TIlepmnit pericTp ¢popmMye 3 IepIIoro o CbOMMI CTOBIELb, & TAKOXK 3 13-T0 110 16-71 CTOBIILI].
2. Jlpyruit perictp 3cyBy popMye BOCBMMIL i AeB>SITUI CTOBIILL.
3. Tperiii perictp - 3 -10ro mo -12i1.

Ta6auna 2. Cryneni Matpumni S, o Biznosizae mominomy P(x)=x°"@x" @ x’ ®x’ @1

S1 S2 S7
0000001010010001 0000010100100010 1010010001000000
1000000000000000 0000001010010001 0101001000100000
0100000000000000 1000000000000000 0010100100010000
0010000000000000 0100000000000000 0001010010001000
0001000000000000 0010000000000000 0000101001000100
0000100000000000 0001000000000000 0000010100100010
0000010000000000 0000100000000000 0000001010010001
0000001000000000 0000010000000000 1000000000000000
0000000100000000 0000001000000000 0100000000000000
0000000010000000 0000000100000000 0010000000000000
0000000001000000 0000000010000000 0001000000000000
0000000000100000 0000000001000000 0000100000000000
0000000000010000 0000000000100000 0000010000000000
0000000000001000 0000000000010000 0000001000000000
0000000000000100 0000000000001000 0000000100000000
0000000000000010 0000000000000100 0000000010000000

S8 S14 S$15
0100101000010001 1010100001110010 0101001001110101
1010010001000000 0101010000111001 1010100001110010
0101001000100000 1010101101010100 0101010000111001
0010100100010000 0101010110101010 1010101101010100
0001010010001000 0010101011010101 0101010110101010
0000101001000100 1001010000100010 0010101011010101
0000010100100010 0100101000010001 1001010000100010
0000001010010001 1010010001000000 0100101000010001
1000000000000000 0101001000100000 1010010001000000
0100000000000000 0010100100010000 0101001000100000
0010000000000000 0001010010001000 0010100100010000
0001000000000000 0000101001000100 0001010010001000
0000100000000000 0000010100100010 0000101001000100
0000010000000000 0000001010010001 0000010100100010
0000001000000000 1000000000000000 0000001010010001
0000000100000000 0100000000000000 1000000000000000
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[ToyaTkoBHI CTaH pericTpiB MOBMHHO BiamoBigatu Matpuii S+. Ha Pucynky Y HaBemeHo mepminid
pericTp reHeparopa popMyBaHHS CTYIICHIB MaTPHIli Iepexony Si.

Il onepaTMBHOTO 3MEHUIEHHs CTYIIEHSA MaTpuli, 3a aHajioriero 3 PUcyHKy 2, MOXHa BMKOPUCTOBYBAaTU
3BOPOTHI ojiHoM (14):

Px)=x"@x"®x' ®x* ®1.(5)

TaxyM YMHOM, IIePUINTL PETICTP MICTUTD 26 PO3PsAiB. AHANIOTiYHO OYYIOThCS pericTpu st 30epiraHHs iHINX
croBILiB. [Ipyruii perictp 6yzne mictutu 17 po3psgis, a Tpetiit — 18 po3pszis. Becvoro mis 36epiranus Marpuii
BUKOPUCTOBYETbCA 61 po3psf 3amicTb 256.

ApxiTekTypa 6araTokaHaJIbHOTO CUTHATYpHOTO aHaji3aTopa IpuBefeHa Ha PucyHnky 4. Ha ManioHKy BBefeHO
taki nosHaueHHs: B3I1 - Oydephe 3anam saroByrounit npuctpiit, [13I1 — mocTifiHe 3amam ATOBYOYNII IPUCTPIA,
BIICI - 6110k mpocTopoBoro ctucHenHs indopmariii, [OMI - reneparop dopmysanns marpuii Si, BM/II - 6ok
MHOXeHHs JaHuX Ha Matpuijio Si, BMJI1 - 610K MHOXeHHs faHux Ha Matpuio S1, BBII — 6710k Bu3HaueHHs
noMusok, OII — onepaTuBHa MaM>ATB.

[Tpnitom i 06pobka indopmarii Mo>ke BUKOHYBATICS CTIOBaMU B 3a/IeKHOCTI Bifl po3Mipy makeTa i KiIbKOCTi BXOf|iB
aHasizaropa. Y mpoueci npuitomMy 6e3/idi IoBiTOM/IeHb CUTHATYPHUIT aHA/Ii3aTOP TIOBMHEH IIPALIOBATU B PEXKUMI
ORIy 4acy. Y IMX yMoBax HeoOXiffHO onepaTuBHO 36epiraTu B 6;o1;i OIl i BiTHOBIIOBATY KOHTEKCT OB JOM/IEHHS.

Crosrens Ne 7 Crosrrens Ne 13
Crosnem: Ne 6 CroBnens Ne 14

o]
ceee Crosmes N Crosrers Ne 16

00000010000000000000001000

Pucynoxk 3. [lepmuii perictp reHeparopa (¢popMyBaHHA CTYyIEHIB MaTpHUIIi epexozy St

TTakeTy MOBIZIOMIIEHD

Vv v v
B3Il m— R § ¢ §

o
=
o
|
o
<
=

PucyHOK 4. ApxiTekTypa 6araTokaHaJIbHOIO CUTHATYPHOTO aHAJIi3aTopa
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5. OBroBOPEHHA

BusHayMMo, HacKinbKM WIBMJKO MOXHA BUKOHATM IIEPEBIPKYy TIpylM IOBiJOM/JEHb OJHOKAHAJIbHUM i
6araTokaHaJbHMM CUTHATYPHUMM aHalizaropamu. Yac nepeBipku 6yeMo BUMipOBaTH KilbKiCTIO TaKTiB, sAKi
HeoOXifHi /1 mepeBipkyu noigomienb. KinbKicTh TakTiB A mepeBipky rpynu ¢parMeHTiB MOBiZOMIIEHD
OJHOKAaHAJIbHUM IIPUCTPOEM MO>KHA BU3SHAYUTH BiJJIIOBiIHO O BUPa3y:

q
T, = Z(;kaj. (16)
=

3a 1011oMoroo 6araToKaHaIbHOTO NMPUCTPOIO Ki/IBKICTh TAKTiB BU3HAYAETHCS 32 GOPMYIIOLN:

q

q
=kt D kL k14D 2, (17)

Jj=1 j=1

me | k

s —k, | - KIIPKICTb TaKTiB IIpM NiATOTOBLI 10 NIepeBipKy PpparMenTa (j+1)-ro MOBiJOM/IEHHS NiC/A lepeo
Bipku pparmMeHTa j-ro MOBiJOM/ICHHS.

PosrnsHemMo BUIIAZIOK, KOMM KiNbKICTh TAaKTiB MePeBIpKM MOCTINHO i Z, = const = z. Haii6inpura KinpkicTb
TAaKTiB JJIs MiJTOTOBKM [0 IepeBipKu (j+1)-To mic/s nepeBipKu j-ro MoBifOM/IEHHS BUSHAYAETHCS 32 HOPMYIIOLN0:

|k, —k, |=m—1. (18)

J
Topni Bupasu (16) i (17) MOXHa IIEPETBOPUTH [0 BUTTIALAY:
T, =q'm-z7T, =m+(q-1)(m-1)+g-z. (19)
Busnaummo, HacKi/IbKM [JOBIIIe OJHOKAHATBHMII aHA/II3aTOP BUKOHYE NepeBipKy 3 q pparMeHTiB NOBiZOM/IEHb:
T, -1, =q(z—1)(m-1)-1. (20

Ins toro, mo6 GaraTokaHanbHe HPUCTPiit Oymo 6inbil edeKTMBHMM HIXK OFHOKaHa/IbHe, HEOOXiJHUM €
[OTPUMAHHs BUPa3y:

q-(z—D(m-1)>1. 1)

HepiBHicTp (21) cnpaBemiuBo y BCiX BMITAfKaX, SKIIO BMKOHYIOTBCS HACTYNHiI ymoBm:q > 1;z>1;m > 1.
TakyuM 4rHOM, IPONIOHOBAH] 6araTokaHaabHi IPUCTPOI OYAyTh HalOiNbII eeKTUBHUM IIPU NepeBipii 6esmivi
MOBiJIOMJIEHb.

ApxiTekTypa NpUCTPOIO i anIropuTM ioro poboTM IependavyaoTh HeOOXiAHICTH 30epiraHHs HAHUX [IsA
3abesnedenHs o6pobku indopmanii. IIpu upomy crip 36epiratu mani npo marpuui cranis H (mepesipounoi
Marpuiii) i mpo pisHi cryneHi matpuui nepexony S. HeoOXigHicTh BMKOPKUCTaHHS CYKYIHOCTI ITIOJIMHOMOB
HNPU3BOAUTD [0 ICTOTHOrO 36iblIeHHs 00csary mamsti. Hanpukmiag, 6araTokananbHi npuctpoi (4, 11] npu
BUKOPUCTAHHI p MOJITHOMOB BYMAraloTh 1151 30epiranHs iHpopMalii HaCTYNHY KiJIbKIiCTb PO3PsAAiB:

2
R=n"-p-m. (22)
Y 3arajbHOMY BUIAJKy IPOINOHOBaHMII MiAXifi HO CMHTe3y OaraTOKaHaJIbHUX CUIHATYPHUX aHasi3aTopiB

no3Bojsie 3amicTh Matpuiip H i S 36epiratu tinbku neprumnit psagok Marpuui S (moninom). Y Tabnuni 3 HaBeneHi
pes3y/IbTaTy MOPiBHAHHSA JBOX IIPUCTPOIB 32 06CATOM HEOOXiJHOI MaMsITi.
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Taosuns 3. [TopiBHAHHSA HEOOXiTHOTO OOCATY MaM»>ATI /171 30epiraHHs CTyIeHIB MaTPHUIII TIEPEXOAy S

[skepeno: CKnaseHo Ha OCHOBI Axkepena [12].

n ¢ Kinbkictb noniHomiB : KinbkicTb BxogiB npuctpoto : 0O6’em nam’aTi B (6iT) ' O6’em nam’saTi (6iT)
8 2 : 8 : 1,024 : 16
LT T S B L8384 S
LN S - S S 32 , LA8A52 B
20 : 6 : 32 : 76,800 : 120

BUCHOBKHA

3anponoHoBaHa B po0OOTi apXiTeKTypa CUTHATYPHOTO aHa/li3aTopa [J03BOJIsi€ KOHTPOJIIOBATY [jaHi 110 ITaKeTaM
abo rpymam nakeriB. OcKinbKM rpymna nakeTiB iHpopMauiiHOTro MOBiJOM/IEHHS MOXKe 06po0IATHCS Y Mipy iX
npuitomy B 6ydepHOMY IpUCTpPOI 30epiraHHs JaHNUX, TO HeMae HeoOXiTHOCTI B iCHyBaHHI ITpoliecy CKIaaHHs
1poro nosiomeHHs. IIpu nboMy He 00OOBI3KOBO 4eKaTu NPUOYTTSA «CHi3HIOIOTbCS» TPYI IakeTiB. 3a
pe3y/bTaTaMy IIepeBipKM JaHUX MOXKHA 3pOOMTHU BMCHOBOK IIPO HASBHICTb NOMIJIKY B OJHOMY IakeTi abo
HIOMMJIKA TIOIIVPEHa [0 BCbOMY IIOBiJOMJIEHHAM. Y NepIIOMY BUIIAJKY BU3HAYAETHCA MPOOTEMHMIT MapLUIPyT
«3iIICOBaHOTO» TTAKeTa, Y IPYTOMY — 30MpaeThcs iHpopMallis Mpo CTaH Mepexi.

[TportoHOBaHMI MiAXiJ KO CMHTE3Y PUCTPOIB KOHTPOIIIO JAaHNUX Hait61/1b11 epeKTMBHMIT TP HepeBipli mepegayi
Oe3iui MOBiJOM/IEHb TAaKeTaMM II0 AefiTarpaMMHII KaHA/Ty B peXXMMI IOy 4acy.

bararokananbHMII CUTHaTYypHMII aHali3aTOp MO3BOJNAE KOHTPONIOBAaTU [EeKiJIbKa IPUCTPOIB, IO MAaKTb
pisHY KinbKicTh BUXOfiB, AKi MOTPiOHO mepeBipATK 3a OAVH TAKT reHeparopa iMmmysbcis. IIpu 1ipoMy Mo>kHa
TOMOITHCA 3HVDKEHHS HAa[IMIPHOCTI B IlepefjlaHUX JaHMX IIAXOM BUKOPUCTaHHA JBOX II€PEBipOYHMX CNiB [/
BCbHOTO IIOBiTOM/IEHHS.

Y po6ori geTanbHO PO3INAHYTI NUTAHHA 3HVDKEHHA allapaTypHOI0 HaIMipHOCTI mpu 36epiraHHi cmy»60Boi
indopmanii, mo 3abesnedye pob6oTy npuctpois. [Ipy 11pboMy MOXKHA JOMOITHCS 6araTopa3oBOrO 3MeHIIEHHS
HeoOXiTHOTro 00CATy NaMATI B IOPiBHAHHI 3 iCHYI0YMMY HPUCTPOSMU. SIK IIOA/IbIIOTO PO3BUTKY Lii€l po60TH
nepenbavaeTbCs MPOBeeHH s JOCTiI)KeHb CTOCOBHO IO IPOTOKO/iB 0OOMiHY JaHMMU i pO3POOKY aITOPUTMIYHOTO
i mporpaMHoro 3a0esnedyeHHs MOMIYKY HOMVIOK B IIOBiJOM/IEHHAX.
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