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BCTYN IToreHuianeHi METOIU XapaKTePU3yIOTHCS
MiIBUIIICHOI) SHEPTi€I0 CUTHAIIB, IO MEPEAAt0ThCS,
Ta OyBalOTh JBOX THITIB: 0€3 caMOCHHXPOHI3alil i 3
caMocHHXpoHi3ariero. JJIs BHABICHHS IOMHIOK
Mpyu Tepe/laBaHHI CUTHAJy BUKOPHCTOBYIOTh

B cywacHux iHdopMamiiHUX cUCTeMax s
nepeaBaHHs JTaHUX HAWIIMPIIOTO 3aCTOCYBaHHS
OTPHMAaJIM  METOAM IMIYJIbCHOI, a B OKpPEMHX

BHIAJIKaX MOTEHIIAIBHOT MaHITyJsiii [1]. CTAHZIAPTHI METONH HA OCHOBI DEKYPEHTHHX

IMIynmbcHI  METOOWM — MAHIMYJAIii  CUTHAJIB .
. . . HaJTMIIKOBUX KopekTytounx komiB tumry HDLC,
HayacTillle BUKOPUCTOBYIOTh Ha HU30BUX PIBHAX
p y p HP-IL, KT-1 [3].

KOMIT'IOTEpHUX Mepex, B uu¢poBiii Tenedownii, a
TaKOXX KOMIT'IOTEPHUX CHCTEMax 3 ONTHYHHMHU
ka"HasiamMu. OCKITBKH JaHi METOAW BUKOPHUCTOBYIOTH
00MEeKeHy YaCTHHY €Heprii Ha IHTepBai TPUBAIOCTI
CHTHAy, a TaKoX HOTPeOYIOTh IMUPOKOI CMYyTH
9acTOT B KaHali 3B’S3Ky, €QEKTUBHICTh iX
HEJIOCTAaTHLO BHCOKa [2].

B 3aranpHOMYy BUNAJIKy HAQUTUINKOBICTH JTaHHX,
SIKi TIEpeIarOThCS 3TiAHO CTAaHIapTHOTO MPOTOKOIY,
MOYKHA OLIIHUATH y BUTIIAI1 koedilieHTa
HAQUTUIIKOBOCTI K BiJIHOIIEHHS 00’€MYy JaHUX, IIO
MepesaroThed, 10 O00°eMy BXIOHHX NaHUX, SKi
MUTSITAalOTh Tepeadi, 3TiTHO aHATIITHIHOTO BUPA3y:
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K,=Vi/Vy, €))

ne Vi — 00’eM JTaHux, 10 IepenaThes, Vi — 00’ eM
BXITHUX JaHUX.

Vk = Vc+ an (2)

V= Vot Vot Vy+ Vit Vg (3)

V. — 00’eM ciy:K00BUX JTAaHUX;

Vo, Va, Vy, Viw, V5 — BianoBigHi 00’ eMu: KOJIiB
(dmara, ampeca  craHmii, THmy  (peiimy,
KOPEKTYIOYOT0 KOJIy, CHMBOJIB OiT-cTaddinra.

3 METOI OI[iHKA HAJUIMIIKOBOCTI 1CHYHOYHX
MIPOTOKOJIIB tarry  HDLC, HP-IL, KT-1
MpOaHaIi30BaHi CTPYKTYpH (dpeiimMiB, SKi
(hopMai3oBaHi Ha OCHOBI aHATITHYHUX BUPA3iB:

KH (HDLC) — (Vq>+ VA+ Vy+ ka+ 2b +2k 8) / 2k 8,

KH (HP-IL) = (3 +2k -8 +V kk) / Kq:.c '2k 8,

K, 1) = (4428 +V 1) / Koc 2°-8.

K(IJC(HDLC) =0.5; K(DC(HP-IL) =0.3; Koc (KT-1) = 1.
ne K, — xoedimienta HagmumkoBocTi, Keoc -
koedirieHaT GpopmMu cCUTHATY.

B pesyabTari orpuMano rpadik HaUIMIIKOBOCTI
nepeaBaHHs TaHUX ICHYFOUUMH MeTonamMu (puc. 1).

Vi

4

Puc. 1 — HapuimmkoBicTh nepeiaBaHHs JaHUX
nporoxogamu HDLC, HP-IL, KT-1.

AmHaniz puc.]l TmoOKa3ye, MmO HAIUIITKOBICTH
ICHYIOUHX TPOTOKOJIB PI3KO 3pOCTa€ TPH MaIUX
00’eMax JaHUX, SKi MMEPeAaloThCs, IO XapaKTepHO
TIIBKH JUII HU30BUX PIBHIB KOMI FOTEPHUX MEPEX.
Tomy ix 3acTocyBaHHS B KOMIT IOTEpPHUX CHCTEMaX €
HEIOCTaTHBO €(PEeKTUBHE 1 MOTPedy€e BIOCKOHATIEHHS
SK B TEOPETHYHOMY, TaK 1 B MPaKTHYHOMY IIaHAX

[4].

METOAU BE3HAOAJIULLKOBOIO
CUITHAJNIbHOIo KOOYBAHHA HA
OCHOBI KOAIB rAJtYA

[ousTTS 0E3HA TUITKOBOTO CUTHAITLHOTO
KOJyBaHHs 0a3yeTbcs Ha TPUHLUIL CTBOPEHHS
KOJIB 3 MOJJIUBICTIO BHSBJICHHS T4 BUIPABJICHHS
TTIOMHJIOK, SIKi HE TMPU3BOMATH IO 30UTBITICHHS YHCIIa

CHTHAQJIB TIpW TepeIaBaHHi
MOTOKIB AaHUX [5-7].

CyTp MeToniB O€3HAJINIIKOBOIO CHUTHAIBHOTO
KOJTyBaHHS 3 MOJKJIUBICTIOBHSIBIICHHS Ta
BUTIPABJICHHS TOMHJIOK MOJISITa€ B TOMY, IO TIPH
(hopMyBaHHI TaKOT'O KJIaCy KOJIIB BUKOPHCTOBYETHCS
JO T’STH CUTHAIBHUX O3HAK HACTYMHOTO THITY:
dpont Hapoctanus 17 (A ); ¢ppont cmamy ~ ¥
(v); nmomatHi moreHmian |~ |(+); Big’eMHUl
MOTEHITIAN |—|(—); HyTHOBHH MTOTEHITIA |==|(S).

3anporoHOBaHO YOTHPH MOXKJIMBUX CIIOCOOH
(dhopMyBaHHS TAKOTO KJIACy KOMIB [2,3]: MO3ULIIHHO

0iT-OpiEHTOBaHHUX

curnanpanit  kon  (IICK);  HecumerpuuHwmiA
PEKYpPECHTHHIA CUTHAJTbHHUHA KO (HPCK);
PEKYpEeHTHUN  CHUMETPUYHMN  CHUTHAJbHUM  KOJ
(PCCK); kBa3i-CHMBOJBbHMI CHUTHAJIBHHHA  KOJ

(KCCK) [8].

Meron ¢opMyBaHHA TIO3HUIIIHO-CUTHAIBHOTO
kony (IICK) monsirae B HacCTYyITHOMY HpeACTaBIICHHI
CUTHAJIBHHX Ta KOJOBUX MOCIIJOBHOCTEH:

Go' = “+7;, G’ = “="; G, = “A”; G," = “v.

bir “Hyms”, sKkuii Ha CHTHaJIBHOMY piBHI
KOAYETbCsl B [anya OMUHHIICIO, MPEACTABISIETHCS
curgaaoM —+1 1 BIAOOBIAHUM CHMBOJIOM ‘47 B
KOZOBOMY BHUTIIsAAi. BiT “Hynp”, sKuil KOIyeThCs B
lamya HymteM, Ha CUTHAJIBHOMY PiBHI, ITPEICTaBICHO
moteHiiaioMm -1, a B KOJOBOMY  BHIJISII
BIAMOBIAHUM cHMBOJOM ‘“—”. Bir “omuHuns”, ska
KOAYETbCSI B lamya OOWHHIICIO, IMPEACTaBISIETHCS
(pOHTOM HapOCTaHHS HAa CUTHAIBHOMY piBHI a0o
CUMBOJIOM A. BIiT “omwHHHMIN”, sKa KOIYETHCS B
l'amya cuMBOJIOM HYJb, TPEACTABIAETECA (HPOHTOM
Craay Ha CHTHaJbHOMY piBHI a00 CHMBOJIOM V B
KOZIOBOMY BUTJISII.

Ha puc.2 mpencraBieHa cHMBONIKa PO3PSIHO-
MO3UIIIHHOTO  CHTHajabHOTrO Komy lamya s
MiBOANTOBUX MOTOKIB JaHUX, 1110 BiJIOBIA€ TIOTOKY

dp.

1 1 1 1 0O 0 o0 o
G1 G1 GO GO Gl Gl GO GO
T4 +1 +1 -1 -1
A ANV V + + - =

Puc. 2 — IIpeacrapiaenns koaiB [ICK Ha curnajgbHomy
piBHi
IlosutuBHOIO  xapaktepuctukoro [ICK €
MOJJIMBICTh BHSBIIEHHS Ta B OKPEMHX BHIIQJKax
BUIIpPABIEHHS MOMMJIOK THIy ‘‘CTUpaHHSA~ Ta
“BCTaBOK” OITiB, IKI MOXKYTh BUHUKATH I11J1 BIULTHBOM
MYJIbTUILTIKATUBHUX 3aBaj (AuB. Ta0m.1).
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Ta6mus 1. Kopekryioui Br1acrusocti IICK
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OYHKIIOHATEHUM OOMEKEHHSIM € BIJCYTHICTb
MO>KJIMBOCTI BU3HAYEHHSI YMCIIAa HYJIIB Ta OAWHHULD B
OJIoLl TaHUX.

Hpunnun ¢popmysanas HPCK nonsrae B Tomy,
IO MOCTIIOBHICT HYJIB, SIKi MEpeAaloThCsl B MaKeTi
JIaHUX, HyMEpYeTbCcS PEKypPEeHTHHM KoioMm [ amya
G,". Ipuuomy 6it Famya “1” nepemaerses GpoHTOM
crnangy, ToOTO MaHimyssiiiiHuM curaanom “107, a
Hyui OitiB [anmya nepenarotsest curnanom “00”. s
[epeAaBaHHsl OJUHMIL BHKOPHUCTOBYETHCS (DPOHT
HapocTaHHi. B pesynmbrari Takoro  crocoOy
(opMyBaHHA CHTHAJiB  BHHUKAE€ MOXKIIHUBICTD
BUSIBJICHHS TOMMJIOK IPU IepelaBaHHI JaHUX, Ha
0a3i peKypeHTHUX BIACTHUBOCTEeH koxy ['amya (ams.
Tab1.2).

Tabauns 2. Peanizanist MeToay CUrHaJIbLHOIO
KOJIYBaHHS IaHUX, 3 BHKOPHCTAHHSIIM KOJI0BOT
nocinosHocti Manya G, merogom HPCK

B 1a011.2 BBe/IcHI HACTYIHI TO3HAYCHHS:
J- nmani, axi nepepatotscsi; SK — curHaabHUiA
KoJl kKaHamy 3B's3ky (Manuectepcbkuit kox); SKI1—

CUTHAIBHUHN KON TepenaBaHHa “1” B KaHajax
3B"13ky; G(0) — xox Tamya, sxuii Hymepye HYJi;
SKO1 — curnaneHu# Ko HyIB, Ko 0iT- ['amya “1”
mepemae kogom “117, a Oit-I'amya “0” mepemae
kogoM “00”; SKO02 — curHaibHU#l KOO HYJIB, KOJIU
oit-I'anya “1” nepenae “10”, a “0” —> “00”; GKO1
— CHTHaJNbHI KOAM MAHIMyJALIi, B SAKAX HYII
HyMepyroThesi kojgoMm [amya; GKO02 — curHambhi
KOAM MaHIMyJsii, B SKUX HYJl HYMEpYIOThCS
kozxoMm ["anya mo ¢ponTty cnany.

Cur”aisaui KOJI GKO02, BHACJIIOK
BUKODHCTaHHS CHTHaJiB  (QpPOHTY chamy Ui
onuHMYHUX OiTiB komy [amya, 3abe3meuye Kpariry

OITOBY CHHXpOHI3aIlif0 10 BITHONIEHHIO IO
CUTHAJIBHOTO KOZY GKO1, B SIKOMY
BUKOPUCTOBYIOTHCS TITBKH MTOTCHIIANIbHI CHTHAJIH.

OyHKIIOHATPHUM OOMEXEHHSIM TaKOTO0 KOHIy €
BIZICYTHICTb MOXIIUBOCTI BHM3HAYCHHS 3arajlbHOTO
yucaa  HYJAiB B OJOIi  JAHWX,  OCKUIBKU
MOIyNsiiiHNNA Konm [ammya mOBTOprOETHCS OaraTo
pasziB. KpiMm  TOro, BHUKIQACHWA  MPUHITAT
CUTHAJIbHOTO KOJYBaHHs NaHMX B Oasuci [anya, sik
BUJTHO 3 Tabm.2, XapaKTePHU3YETHCS
(YHKIIOHATHPHIM OOMEXKCHHSIM, SKUH TIONSATaE B
TOMY, IIIO TIpY MOBTOPEHHI HYJNIB 1 iX KOXyBaHHI B
Oasuci [amya mnoreHmianeHuMu curHamamu “-1”
BiJICYTHS 0ITOBa CHHXPOHI3aIlisl.

Momudikamietro HPCK € BuxopuctanHs Komy
lanya JUISE OJTHOYACHOTO CUMETPUYHOTO
CUTHAJIBHOTO (POPMYBAHHS HYJIB 1 OJUHUIH MOTOKY
IaHuxX, Tpu doMmy o0’em komy [amya BimmoBimae
00’ eMy nanux, mo nepenarotses (PCCK).

B T1abn.3 mokazaHi mnpuknand (HOpMyBaHHS
curHaniB ganoi momudixarii PCCK, mpu G, ne
curHamu +1 Ta -1 HyJabOBHX mo3MIiM komy [amya
(bopMyI0ThCA 3TiTHO HYIBOBUX MO3ULIH Koay ["amya.

Tabauusa 3. ®opMyBaHHA CUTHAJIB
moaudikoanum PCCK, npu G24

at [az [a3 ds a5 [ar [as [ o ftofart fz frs ke fats s
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B T1a6i1.3 SK i CK — BigmoOBIiIHO CHUTHAJIBHI 1
CUMBOJIBHI KOJIU.

3 Tabn.3 BuAHO, IO B OJioli JaHUX 00’ €MOM
N=2* 3aBepIueHHS IOCIIZOBHOCTI HYIIB BiAIOBimae
koxy l'amya 1010 i 3aBepmryeTscsi CHMBOJIAMHU V+
v+, 106T0 N=7, s3rimmo G,'. A 3aBEPILCHHSA
MTOCITIIOBHOCTI OMWHUITL B Kozl [amya Bimmomimae
CHMBOJIaM A— A A, TOOTO Koxy ['amya 1011, N=9.

OyHKIIOHATEHUM OOMEKEHHSAM JaHOTO METOIY
(opMyBaHHS CHTHAJIBHOTO KOJY € HEIOCTaTHBO
e(ekTHBHA CUMBOIBLHA (0iTOBa) CHHXPOHI3AIisS TpU
MOBTOPEHHI MOTEeHIIAILHUX cHrHaTiB +1 abo -1.

Takum uwmHoM, PCCK 3abe3neuye edexkTuBHE
CUMETPUYHE KOIyBaHHS y BHIUIANI KomiB [amya
MTOCITIIOBHOCTI HYJIIB 1 OIWHHUITL OJIOKY HaHUX 3
OJIHO3HAYHMM BH3HaueHHSIM iX umciia Ny +N; =N,
gKe MOke OyTH BUKOpPHCTaHE /JIsi BUSIBICHHS Ta
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BHITPABIICHHS TIOMUJIOK TTiCIISl TIEpETaBaHHs TaHUX B
KOMIT IOTEpHUX CHUCTEMaX.

Meton (hopmyBaHHS 0OC3HAITUIIKOBUX
KBa3iCHMBOJBHHUX  cHrHampHUX KomiB (KCCK)
moJjiira€ B TOMY, MO0 Oynb-sika 3 II'STH O3HAK
CUTHaIy MOXe OyTH BHKOPHCTaHA B SKOCTI
CUHXpOcUTHaNY (S), SKUHl BUKOPUCTOBYETHCS IIPHU
TTOBTOPEHHI OIHIET 3 IHIMUX O3HAK CHUTHATIB, TOMY
JaHWi METOJ MaHIMyJsii HaJleKuTh 0 Kjacy
KBa3iCUTHAIbHHX.

Januit croci® MaHIMyJAIil BIATIOBiAaE YUCTY
curHanbHux osHak N=2* +1, ne k=2, a S=0
MOTeHITiaAT  “—’, TpUYOMY TOTEHINAT  HYJb
BUKOPHUCTOBYEThCSI JUIS BUKJIIOYCHHS IOBTOPEHB
IHIINX CWTHAIIB, 10 3a0e3rneuye sSKiCHY CHMBOJIBY
CHHXPOHI3aIliI0 Ha OCHOBI CUTHAJILHUX TIPOCTOPIB.

Hampuxkian, mams  OalT-opieHTBaHUX — OJIOKIB
manux ( M=2® = 8 6ir) moxua BuGpatu kox [amya
1100 3 qBOXOITOBMM KIIFOUeM (IuB. Ta0.4), ab0 Kox
lamya 1110100 3 TprOXOITOBUM KIIIOUYEM.

Toxmi oTpUMaeMO  HACTYMHI  MOCIHIJOBHOCTI
cumerpuanoro CK, srigHo Tabm.4, mis aHcamOiro
MTOTEHIIIaTbHAX CUTHAJIIB.

Tadauus 4. CuMeTpUYHNT KBa3icHMBOJIBHUT
pexypenTHuii koa (KCCK)

KoaTamyva start X

x X X stop
0 1
1

-

1110100

R

- || |

B 1110100

A R
A eI R

I. 1 1 | I I.

C 1110100

2. CTPYKTYPA CNELINPOLECOPIB
®OPMYBAHHA CUTHANBbHUX
KOPEKTYIO4YUY KOAIB

B zaragpHOMYy  BHMaaKy — (QyHKIiOHaJIBHA
CTpYKTypa crennpouecopa (OpMyBaHHS TOTOKY
JAHUX Ta OpraHi3allis CHTHAJIBHUX KOPEKTYHOUHX
KOJIIB OITUCY€ThCS KOHBEEPHUM (DYHKITIOHATIOM:

Sx = F(OI, CII, OB),

ne Ol — onrtuunumit iHTepdeiic, sAKuil pearnizye
raJTbBaHIIHY pO3B’s3KYy KOMIT foTepa abo
KOMYHIKaI[IHHOTO TMpolecopa HUQPPOBOI CTaHIii,
¢dopmye Tpu OiT-opieHTOBaHI MoToKH iH(OpMalii y
BHIJIA/I CUTHANIB: cHHXpoHi3arii (SX); “start” ; maHi
cTaHaapTHOTO (ppeliMmy KoMIT ToTepHOi Mepexi “D”;

CII - cmeumponecop; OB —  onTuunwmit
BHITPOMiHIOBAY.
OyHKIIOHATBHI  cTpyKTypu Moayias Ol Ta

reneparopa ["anya nmokazano Ha puc.3.

BazoBi cTpykTypu crenmnpouecopiB GopMyBaHHS
CHTHAIBHUX  KOPEKTYIOUHX KOJIB  OHHCYETHCS
HACTyMHUMH  (YHKIIOHATaMH 3  KOHBEEPHHUM
BHUKOHaHHSM OTIepamii:

@yskuioHan, SKUH Xapakrepusye (OpMyBaHHS
IICK (110o3uIifHOTO CUTHAILHOTO KOAY ), OTIUCYETHCS

BupaszoMm: Sy = F(OI, G, M, MII),

ne G — redepatop koxy nojs [amya, sikuii hopmye
MOCIIIOBHICTh 2n-OiTiB Ui MaHImyssnii  OiTiB
nmannx ta popmysanus [ICK; M — monynsatop, skuid
peaiizye (GOpMyBaHHS MaHIMyJIbOBAHUX CHUTHAIIB,
o3nak [ICK, MII — myabTumiekcop (aus. puc.4).

SN —ED
J_~_|

————— L

Puc. 3 — ®ynknioHanbHa CTPYKTYpa MOIYJIst
onTu4HOro inrepgeiicy: Oll-onTpon; pyHkmioHaTbHA
CTPYKTYpa MoayJs redeparopa I'anya: CJI3-cxema
JIOTiYHMX 3B’A3KiB, Pr-perictp

-
E MO [ < (@CK)

Puc. 4 — dyHkuioHajlbHA CTPYKTYpa MOAYJISITOpPa
ICK: ®-popmyBay BiInoBiiHOro MaHiNy/JIL0BAHOTO
CHUTHAJTY

OyuKkITioHan, 3riaHo sikoro dopmyersest HPCK mae
Bunisin: Sy = F(OI, JIM, Gy, MII),

ne JIM — njoriuamiéi momynb, Gy — reHepaTop
lamya curHampHOT MaHIMyNAMmii HYJTLOBUX OITiB
JAHUX.

OyHKIiOHANBHA ~ CTPYKTypa  CIELIIpoLecopa
dbopmyBannas HPCK mokazana Ha puc.5.

- (HPCK)

Puc. 5 — ®ynkuioHaJIbHa CTPYKTYypa cHenmponecopa
¢opmyBanns HPCK: JIM-noriunnii Mmoayib

B gaHomy cnemnmporiecopi JIOTIYHHN MOJIYJh
BUKOHY€  (yHKIIi CHHXpOHIi3allii CTapTOBOTO
3amycKy reHeparopa [amya, 3rimHo OiTiB HYJIB B
norori ganmx “D”. Ilpu 1poMy onuHU4YHI OiTh
MOTOKY JaHWX Oe3 JOJATKOBOTO OIMPAIOBAHHS
yepe3 MYJbTHIUIEKCOP TMOCTYMAIOTh Ha  BHXIiJ
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CIleImporiecopa, a  OiTm  HYJIB  JTOJAaTKOBO
MaHIMyJIF0I0ThCS OiTaMu reHepaTopa ["anya.
OyHKIIOHAN,  3TIHO  SKOTO  pealli3y€eThCs
thopmyBannas koHBeepHUM crnocobom PCCK mae
Burisin: Sx = F(OIL, Gy, Gy, JIM,MII),
ne Gy, G; — BiamoBimHO reHepatopu [amya
MaHIMyJTh0BaHUX MaHux “0” Ta “1”.
OyHKITIOHAIBHA ~ CTPYKTypa
MOKa3aHa Ha puc.o.

crenmnpoiecopa

start >

D

o1 I -

i
I
! . g G
|
I
I
|
I

T

By
< (PCCK)

Puc. 6 — dynkuioHaabHa CTPYKTYpa criennponecopa
¢opmyBanus PCCK

OCOONHUBICTIO CTPYKTYPH TAHOTO CIEIIIPOIIECOpa €
cuMerpudHe ¢GopMyBaHHs ['alya 03HaK OITIB JaHHX.
[Mpudomy crapryBanHs reHeparopa [amya Gy ta G
BiIOYBAETHCS 3THO TOSBY IepIoro Oita Hyss abo
OJIMHHUIII B ITOTOII TaHUX.

OyHKIIOHAN,  3TIHO  SKOTO
tdhopmyBannast KCCK mae Burnsia:

Sx = F(OL, Gy, G, JIM, S, ITA, MII),

ne S — ¢opMyBau KBa3iCUMBOJIBHOI O3HAKU OITOBOT
cunxponizanii CCK; LA — nudpoBwuii aBromar, 1mo
aHami3ye nBa IOTOYHWX OITH HYJIHOBHX ITaHUX 1
(dopMye KBa3iCUMBOIIBHI cCUTHAIHN “S”.

Ha puc.7. mpencraBieno (yHKI[IOHATBHY CXeMY
rereparopa ['anya KCCK.

peatizyeThest

M [—T—<[ECCE)

Puc. 7 — ®yHKIiOHATIBHA CTPYKTYpa cHenmnpoecopa
¢popmyBanusg KCCK

OnTruHi BHITPOMiHIOBaYi OiCHTHAIIEHOTO
ONTHYHOTO iH(GOPMAIIIMHOTO KaHAIy IepelaBaHHS
JaHUX TIOKa3aHO Ha pHC.S.

I_ - - - — — — -

| I
SXi>_|_ KIIB —— 8x

| |

I I

| OJIB —'—< SO

L _

Puc. 8 — ®ynkuioHanbHa CTPYKTYpa MOIYJIst
onTuyHux Bunpominwsauis: KJIB — kepoBanuii
Ja3zepHuii Bunpominiosay, OJIB — onopHnii JasepHuii
BHIIPOMiHIOBaY

- —

3. MOAENIOBAHHA POBOTHU
LMOPOBUX MPUAMAYIB
3AMNMPOMOHOBAHUX CUTHANNBHUX
KOPEKTYIKO4YUX KOAIB

Ha pwnc.9 mokaszana 6y0k-cxema IpOrpaMMHOTO
MOIYJsl UHKIY TepeBipKd HasBHOCTI nN-0iTOBOI
MOCITiJOBHOCTI CTAPTOBHUX CUTHAIIB.

T0YATOK

-

Puc. 9 — Anroput™ po60TH IIPOrpaMHOr0 MOITYJIfI
CTAPTOBHUX CUTHAJIB “start”

Jlanmit anroputM BKIIOYae B cebe HACTYITHI
Onoku:

1. IloyaTkoBl mapaMeTpd LMKIY IMEPEeBipKH n-
0ITOBOIT ITOCJIIIOBHOCTI Start CHTHaJIiB;

2. BBig curHany Sx Ui aHami3y;

3. [lepeBipka HasBHOCTI B TIOTOII JIaHUX
CHUTHAITY, SIKA{ HE BiIOBIAA€ CTAPTOBUM CHTHAJaM;

4. Opranizaltis 1UKIY.

AHAJIOTIYHO peaNi3yeTbcsi MPOrPaMHUN MOIYJh
nepeBipKu HasIBHOCTI CUTHAJTIB 0JI0KOBOT
CHUHXpOHI3aIii “stop”, sIKkuif Moke OyTH MIPUCYTHINH B
OKpeMHX BHIMagkax abo Moxe OyTH OIyIIeHWH B
iH(opMaIifHNX KaHaJlaX 3 HU3BKUM PIBHEM 3aBal,
0 J03BOJIAE 3MCHIIUTH HAJIMIIKOBICTH 00’ eMy
JAHUX.

Anroputm 00pobIeHHs CHUTHAJIIB, K1
(dopMmyroThcs iHQOPMAIIHHIM TMOTOKOM Y BHUTIISAIL
ICK, OTHCYETHCA poboToro HACTYITHUX
MPOrpaMHUX MOAYIIIB, 3rigHO O10K-cxemu (puc.10):
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start = A7

|[J—r1.|—n.<i]—|11 1, % =0, =15 |
-

[ 1 =it] Gy = 2610 +GE Gien |

12 -
D=210+B

——_—
:“

|
"
-

Puc. 10 — Anropurm podoTH NporpaMHUX MOJYJ1iB
ICK.

1. [lepeBipka TMOCTIIOBHOCTI CUTHATIB “‘start”,
sIKa TIpeACTaBIeHa Ha pHC.8.

2.B paHoMy mporpaMHOMY MOZIYJl BBOISTHCA
CTapTOBI XapaKTepUCTHUKH maHux D; pericTpa
CTapTOBOi mo3uilii reHepatopa Iamya Gy Ta
JYUIBHUKA IIOMIIIOK *; = 0.

3. Onucye anropuT™M TIeHEPYBaHHS KOAY IO
lanya, skuii BUKOPHCTOBYETHCS sl IEPEBIPKH
MPaBUWIBHOCTI 1HPOPMALIIHOTO MOTOKY IaHUX, IO
MPEICTABIAETHCSA CUTHAIAMH SX.

4. BBiJl TOTOYHOTO CUTHATY SX.

5-6, 10. IlepeBipka nmpaBUIBHOCTI MPUHAMAaHHS Ta
(hopMyBaHHS OiTIB JTaHUX OJWHUIL.

7-8, 11.IlepeBipka MPaBUIBLHOCTI TPUAMaHHSI
0iTiB JaHUX HYJIB.

9. Peectparris unciia noMuiIok *;.

12. Peectparris Ta popMyBaHHS aKeTy MTaHUX.

13-14. Llukn mepeBipku 00’ €My TaHHX.

15. TlepeBipka MocaiIOBHOCTI CUTHATIB “stop”.

16. IlepeBipka Ha HAsSBHICTh TIOMILTKA

17-18. BuBig qanux Ta BUBiI IIOMHUJIOK.

Anroputm 00po0IeHHs CHUTHAIIIB, AKi
(hopmyroThest iH(pOpPMAIIIHHUM TTOTOKOM Yy BHTIISIL
HPCK mnpeacrasneno Ha puc.11.

Ir:—m =L Gy=111 1 =0, =1 S |
I

3 _
1 p=itl: Gy o= 261 G Gi-n |

Bury Eusig
e [ mosinak %

Puc.11 — Anroput™ poGoTH MPOrpaMHUX MOAYJIiB
HPCK
PoGora HacTymHHWX  MpPOrpaMHUX  MOJYJIB

OTHCYETHCS HACTYITHUM YHHOM:

1-4. Anaroriuni anroputmy Ha puc.10.

5-6. IlepeBipka HasBHOCTI CHTHaldy (pOHTY
HapocTaHHsi SX = “A”, 1 ¢opMmyBaHHA OiTy JaHWX
OJMHMIII.

7-13. Ananoriusi anroputmy Ha puc.10.

14-16. I[TepeBipka  TpuiiMaHHs  MPaBHIBHUX
CHUTHAJIIB, SIKi KOAYIOTb HYJIb IOTOKY AaHUX.

17. PeecTp MOMUIIOK.

18. ®opmyBaHHs OITY TaHUX HYJIb.

AAroput™M 00pobieHHs CHUTHAIIIB, K1
¢bopMyI0TbCs 1HPOPMALIIHUM TOTOKOM Yy BHUIJISIII
PCCK, omnmcyeTrbcs HACTYTHAMH IPOTPaAMHUMH
MOIYJISIMH, 3TiIHO OJI0K-cxemu (puc.12):

1. IlepeBipka MOCIHIiOBHOCTI CUTHAMIB “start”.

2. B pganomy mporpamMHOMY MOJIYJi BBOISTHCS
CTapTOBI XapaKTepUCTHKH JaHWX D; pericTtpa
cTapToBoi mo3umii reHeparopa lamya Gy Ta
JIYUIIbHUKA IOMIWIOK *; = 0.

3. BBig curnamy Sx.

4. lepeBipka TPaBUIBHOCTI TpPUAMaHHSI Ta
(dbopMyBaHHS OITIB NaHUX OJIWHUII MO (PPOHTAX
criaay abo HapOCTAHHS.

5.T'enepyBanHs komy mons [lamya, sxuit
BUKOPUCTOBYETBCS ISl TEPEBIPKA TMPaBHIBHOCTI
iH(opMariitHOTO MOTOKY JIaHHUX, 110
MIPEJICTABIIIETHCS CUTHAJIAMH SX.

6-8. dopmyBaHHs 0iTa OJTUHMIII.

9. [TizpaxyHOK BiAIIOBITHOTO YKCIIa OMUHUID Nj.

10. IlepeBipka TIPaBMIIBHOCTI TPUHAMAHHSI Ta
¢dbopMyBaHHS OITIB JaHMX HYJsA IO BEPXHIX Ta
HWXHIX ITOTEHIIaIax.

11. T'enepyBanns komy mons [amya, skuit
BUKOPUCTOBYETBCS ISl TIEPEBIPKU TPABHIBHOCTI
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iHdopmarriitnoro MTOTOKY
MPEICTABISAETHCS CUTHAIAMH SX.
12-14. ®opmyBaHHs OiTa HYIIA.
15. IlinpaxyHOK BigIIOBiTHOTO YHca HyTIiB N,
16. ®opmMyBaHHS Ta PEECTpAIlis IOTOKY JaHHX.
17-18. Llukn mepeBipku 00’ €My TaHHX.
19. IlepeBipka MOCIHiTOBHOCTI CUTHAIIB “stop”.
20. [lepeBipka  KOMIDICKTHOCTI  HPHHHATOTO
MaKeTy JaHUX.
21. IlepeBipka Ha
CUTHaJax “‘stop”.
22-23. BuBiJ JaHUX Ta BUBIJX IIOMHUIOK.

JIaHHUX, 110

HasIBHICTh IIOMMIIKHA B

[ movsaror )

—

|13 0,1=0, Gy=111._.1; i=0,1=1 5N, =0, N, ..l
-
%

20 G Gien | ]

|. 1=kl Gy

Ta

| V=il Gy = 2Gi +GiF Gien |

Puc.12 — AaroputM po60TH NPOrpaMHUX MOAYJIiB
PCCK

ANroput™M poOOTH NPOTPaMHHUX MOJIYJIB METOLY
KCCK (puc.13) Takwuii, six 1 B PCCK, 3 BiAMiHHICTIO
B TiM, IO BiIOyBaeThCs ITONATKOBAa IEepeBipka Ha
HasBHICTH IIOBTOPEHHS CUMBOJIB.

moatok

11. 0,4=0, G=111 1. =0, 5=l 5.8, =0, N =0

Puc.13 — Auroput™ poGoTH NMPOrpaMHUX MOAYJIiB
KCCK

VY Onoui 4 BimOyBaeThCs TepeBipka HasBHOCTI
BXimHOTO curHamy “S’ ( CHHXpO), NMPH LHEOMY B
oreparopi 5 HPHCBOIOETHCS 3HAYCHHS
nonepenHboro Oity ganmx. CurHanm “S” koaye
MOBTOP TIONIEPEHBOTO OITYy MaHMX HE3aJeKHO Bill
oity l'anya.

Omneparopu 6,7,12,18 — BUKOHYIOTH ()OPMYBaHHS
BIJIMOBIAHMX MPUHHATHX OITIB AaHUX Ta MigPaxyHOK
BiJINIOBITHOTO YKCIIa OJUHHIB N Ta 9rcia HyiB Ny,

4. BUCHOBKM

Ha ocHOBI aHamizy MeETOAIB MaHIITyJIAIi
CUTHAJIBHUX TPOCTOPIB Ta TEOPETHKO-YUCIOBUX
Oasucis 3arporoHOBaHi HOBI METOIU
0€3HaITUIIKOBOTO CHUTHAIBHOTO KOJYBaHHS OiT-
OpiIEHTOBAaHUX iHMOopMaIiitHIX MTOTOKIB 3
BUKOPDHCTaHHSIM  KoaiB  monst  [amya,  ski
3a0e3MevyoTh ~ MOXIWBICT,  0€3  BBEACHHS
HAJUIMIIKOBOI  iH(opMarlii TOTOKIB JaHWX, IO
MEPeatoThCsl B ONTUYHOMY KaHali, BUSBUTH Ta
KOPEKTYBaTH OJHOKPATHI IOMILIKH.

Buxonana  Qopwmamizamis  (yHKI[IOHATBHAX
CTPYKTYp  MOJIYJiB  mporecopiB  (HopMyBaHHS
0C3HAUIMIIKOBUX KOIiB, a TaKoX pO3poOieHi
CTPYKTYpH CHEUIPOLECOPiB Ta IX KOMIOHEHTIB, SKi
BUKOHYIOTh ()OPMYBaHHS CUTHAJIBHUX KOPEKTYIOUHX
koxie ['amya Ta peanmizoBaHO iX aJrOpUTMIYHE
MO/JICITFOBAHHS.
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Abstract: In this article new methodology of unsurplus signals code of bit-oriented informative streams is offered with
the use of codes of the field of Galois, that considerably optimizes and improves the known methods of the digital
working of data with an exposure and correction of errors, and effectively realized on the basis of the offered structures

of the special processors of digital treatment of signals.

Keywords: unsurplus code, special processor, correcting code, programmatic module, algorithm.

1. INTRODUCTION

In the modern informative systems for
transferrableness of data of the widest application
got the methods of impulsive, and on occasion
potential manipulation [1].

The impulsive methods of manipulation of
signals mostly use on the basilar levels of computer
networks, in digital telephony, and also computer
systems with optical channels. As these methods use
the limited part of energy on the interval of duration
of signal, and also need the wide stripe of
frequencies communication channel, efficiency them
high not enough [2].

Surplus of existent protocols sharply grows at the
small volumes of data, that is passed, that
characteristically only for the basilar levels of
computer networks. Therefore their application in
the computer systems is effective not enough and
needs perfection both theoretical and in practical

plans [4].

2. METHODS OF UNSURPLUS SIGNALS
CODE ARE ON BASIS OF CODES OF
GALOIS

The concept of unsurplus signals code is based
on principle of creation of codes with possibility of
exposure and corrections of errors, that does not
result in the increase of number of signals at
transferrableness of bit-oriented flows of data [5-7].

Essence of methods of unsurplus signals code
with possibility of exposure and correction of errors

consists in that for forming of such class of codes to
five signals signs are used.

Four possible methods of forming of such class
of codes are offered [2,3]: position signals code
(PSC); asymmetrical recurrent signals code (ARSC);
recurrent symmetric signals code (RSSC); multi
symbols signals code (MSSC) [8].

Table 1. Correcting properties of PSC

Ko start | stop Kogose NpecTapicHHs |
Ng JAHHX | Gi | Gy | Go | Ga JAHHX
[ o LN el Fl vl el P Y IV N O ——— ¥ ——
1 1001 1 |
z | ow [ | (1 | [|¥ |
3 | ool | 1 . |¥ [+ —
4 | om0 | g il T [ A P
51 om (1 T 1 141 F__ |
6 | 010 | =1 T ¥ |
T e | [T 1+ 4]
§ | 1000 | T N P
9 1001 | T _ 1411 1
1 T el e el 5 5 el P |
1 1011 | T T 4]
1z | 10 || I ) [
20 Ll ol I 2 P ey
14 | T 0T 14 |11 |
15 | 1| I I )

Functional limitation is absence of possibility of
determination of number of zeros and units in the
block of data.

Principle of forming of ARSC consists in that the
sequence of zeros that is passed in the package of
data is numbered by the recurrent code of Galois
G~

Functional limitation of such code is absence of
possibility of determination of incurrence of zeros in
the block of data.
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Table 2. Realization of method alarm
a code of data, is with the use of code sequence of
Galois G,° of ARSC methods

10 |16 |16 o |10 | 6r |61 |0 | of | o | of | @ [of @ |16 |of|or]

3. STRUCTURE OF THE SPECIAL
PROCESSORS OF FORMING OF

SIGNALS, CORRECTING CODES

A functional that characterizes forming of signals
code (PSC) is described by expression:

Sx =F(0Ol, G, M, MP),
G - generator of code of the field of Galois that

forms the sequence of 2n-bits for manipulation of

databits and forming of PSC; M — is a keyer, that

will realize forming of manipulated signals, signs of

PSC; MP — is a multiplexer (see fig.4).

1 MIT

Fig. 4 — Functional structure of keyer PSC: ® —
reshaper of corresponding manipulation of signal

Functional in obedience to that ARSC is formed
looks like: Sx = F(OI, LM, Gy, MP),

LM - logical module; G, — generator of Galois of
manipulation signals of offbits of data.

The functional structure of the special processor
of forming of ARSC is on fig.5.

start |

I o1

Bt

< (HPCE)

Fig. 5 — Functional structure of the special processor
forming of ARSC

In this special processor the logical module
executes the functions of synchronization of starting
start of generator of Galois, in obedience to the bits
of zeros in the flow of data of "D". Thus the single
bits of flow of data without the additional working
through a multiplexer act on the exit of the special
processor, and bits of zeros additionally by the
manipulations bits of generator of Galois.

4. DESIGN OF WORK OF DIGITAL
TRANSCEIVERS OF THE OFFERED
SIGNALS CORRECTING CODES

An algorithm is treatments of signals, that is
formed by an informative stream as PSC, described
by work of the next programmatic modules, in
obedience to a flow-chart (fig.10).

Fig. 10 — Algorithm of work of the programmatic
modules of PSC

1. Verification of sequence of signals of "start".

2. Starting descriptions of data of D are entered
in this programmatic module; register of starting
position of generator of Galois Gy and meter of
errors *and = 0.

3. Describes the algorithm of generuting of code
of the field of Galois, that is used for verification of
rightness of informative flow of data, that appears
the signals of S,.

4. Input of current signal of S,.

5-6, 10. Verification of rightness of acceptance
and forming of bits given of unit.

7-8, 11. Verification of rightness of acceptance of
bits of these zeros.

9. Registration of number of errors *and .

12. Registration and packet of data assembly.
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13-14. Cycle of verification of volume of data.

15. Verification of sequence of signals of "stop".

16. Verification is in the presence of error

17-18. Conclusion of data and conclusion of
errors.

An algorithm is treatments of signals, that is
formed by an informative stream as ARSC it is
presented on fig.11.

wez [
-
[STET

Fig.11 — Algorithm of work of the programmatic
modules of ARSC

Work of the next programmatic modules is
described as follows:

1-4. Analogical to the algorithm on fig.10.

5-6. Verification of presence of signal of front of
growth of Sx = "A", and forming to the databit of
unit.

7-13. Analogical to the algorithm on fig.10.

14-16. Verification is acceptances of correct
signals, that encodes the zero of flow of data.

17. Register of errors.

18. Forming to the databit is a zero.

5. CONCLUSIONS

On the basis of analysis of methods of
manipulation of signals spaces and theorist —
numerical bases the new methods of unsurplus code
of bit-oriented informative streams are offered with
the use of codes the fields of Galois, that provide
possibility, without introduction of redundant
information of streams given, that is passed in an
optical channel, to educe and correct single errors.

Executed formalization of functional structures of
the modules of processors of forming of unsurplus
codes, and also worked out structures of the special
processors and their components that execute
forming of signals of correcting codes of Galois and
they are realized algorithmic design.
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