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1 JABOPATOPHA POBOTA Ne 3
MOJAEJJIIOBAHHS NMPOTOKOJY MHOKMHHOI'O JOCTYITY
CSMA

1.1 Mera po6oTn

1.1.1 OgznaifioMuTHCs 3 TPHUHUUNAMH MNOOYIOBM MNPOTOKOIIB
MHOXHHHOTO JIOCTYIy y 0€3MpOBiIHUX MepeKax.

112 3a jpomomororo EOM mpoBecTH cuMyJsMmifo  poOOTH
KOHKYPEHTHOT'0 IPOTOKOIy noctymy np-CSMA

1.1.3 Otpumaru nokazHUKU €PEKTUBHOCTI poToKoiTy np-CSMA
1.2 3aBaaHHs HA TiATOTOBKY 10 BHKOHAHHS J1Aa00paTOpHOI po6oTH

1.2.1 TIpoTokonm MHOXHHHOTO IIOCTYNY 3 JIETEKTyBaHHAM HECYYOi
CSMA

BnacHe Ha3Ba NPOTOKONY TOSICHIOETBCS THUM (hakTOM, IO Yci
TEpMiHAJIM KOPUCTYBAa4iB KOHTPONIOIOTH (TIPOCIYXOBYIOTh) HasSBHICTB
HECy4oro KOJIMBaHHA Yy KaHami 3B’s3Ky. Came 3 BHSBIICHHS HECY4YOTO
KOJINBAHHS TepMiHaJl KOPHCTYBaya MOYKE BCTAHOBUTH HasBHICTh Iepejadi
iHpopMallii 1HIIUMH KOPUCTYBauyaMH, OCKUJIbKH TMPH MaKeTHIH mepenadi
TEepMiHANl KOpUCTyBada (OpMye Hecyde KOJIMBAHHS TIIBKH Ha TIepioj
nepeaayi nakery.

Skmo Hecyda y KaHalli BHSBJICHA, TO Ha [EH MOMEHT KaHal
BBAXKA€THCS 3alHATHM, SIKIIO K HECYYa HE BHSBIICHA, TO KaHaJl BBAXKAETHCS
BitbHUM To0ro, mnporokonr CSMA ¢akTHYHO BHU3HAYAE MOPSIOK
opranizarii nepeiayi MakeTiB sK pe3yIbTaT JIETEeKTYBaHHS HECYYOi.

Skmo Hecyda BHSBICHAa 1 KaHal BBaXKAa€TbCS 3aNHATUM, TO
HEOOXiAHO TependaYuT 3aXoAW Uil yCyHEHHS Komizii. IIpoTokon
HeHaronermuBoro meroqy CSMA € ofHUM 3 TPOTOKOIIB, IO JIO3BOJISIE
YHUKHYTH KOJI31i.

JJist 1bOro MpOTOKOIY i 4ac reHepaii BIACHUX MaKeTiB TepMiHal
KOpUCTyBaua MOYMHAE NPOLEAYpPY ACTEKTYyBaHHS Hecydoi. SIKmo kaHau
BiJIbHUH, TOOTO HEcy4a He BHSIBIICHA, TO MOYMHAETHCS TEPMiHOBA TIeperayda
MaKeTy OO TOYKH JAOCTYIy. SIKIIO X KaHaj BUSIBISAETbCA 3aHHATUM, TO
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TEepMiHAJI KOPUCTYyBaua MNPUIHHSE MPOLEAYpPY IETEKTyBaHHS Hecydoi i,
gyepe3 JNesKUH BUIAJKOBUIN Yac, MOBTOPIOE MPOLEC AETEKTyBaHHS HECY4doi

kanaiy [1, 2].
KaHay y mpoTokoii HeHanonernmueoro CSMA (non persistent —nNp-csma)
BHUMIAJKOBUM  Yac  3aTpUMKH  (3aTpuUMKa

Tobto, Ha BimMiHy Bim mpotokorxy CSMA/CD, micng 3BibHEHHS
NESIKUN
BiITEpMIHYBaHHS), MICJISI YOTO 3HOBY IPOBOJUTHCS JAETEKTyBaHHS HECYUO].

obupaeThCs

Leit yac ovikyBaHHA 1 € KIIOYOBMM (akTOpOM AJIs peanizamii y cucTemi
HE

3B’513Ky BHCOKOI MPOMYCKHOT 3JaTHOCTI.

B npuammmi cam ¢akT OeTeKTyBaHHS HECy4doi y MPOTOKOII
JIO3BOJISIE TIOBHICTIO YHUKHYTH KOJi3ii. OmHi€r0 3 MPUYNH BHUHUKHEHHS
KOMI3ii TpU MPOCIYXOBYBaHHI HECydoi € TaKk 3BaHa 3aTPUMKa
posnoscromkenns. 1eit epext mpogemoncrposano Ha puc.1.1 [3].

Venimua B
nepenaua Komizis
Touxa noctymy
; >
I I Iy I / t
! ! i h [ !
1 i Il f . I 1
I ! T P !
1 1 ] f ol !
1 [ 1 | v !
[ o]
Tepminan ! ! vl
KopucTyBaua | [ | L ! R
T 1] (L Lg
\ \ ] h ] ! t
\ \ ] h " !
\ \ ] h ] ,'
Tepminan \ \ |
KOpHCTYBaya 2 \ \ \,\ /!
v v 7 +
\ \ I 'r\:\—//' t
\ \ [ i
\ \ | 1 !TloBTopHa nepejaaya
\ . \ I v
\ OuikyBaHHAY I vl
\ \ l o !
!
1

: \ \
Tepminan \ \ % !
\ \ }
\\_—//V
t

kopuctyBaua N \
[ToBropHa nepenava

]E[eTeKTyBaHHj
Hecyuoi

Pucynoxk 1.1 — IIpuniun poOOTH MPOTOKOITY HEHAIOIETJINBOTO METOLY
CSMA
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HiiicHo, B peanpbHHX TEJIEKOMYHIKallIHHMX CHCTEMax [MiJ dac
nepeaayi makeTy uepe3 KaHal KOHKPETHUM TEPMiHAJIOM iHIII TepMiHAIH
KOPHCTYBadiB CIPHUAMAIOTh HeCcyde KOJHMBAHHA y CIIJIPHOMY KaHaJl He
MHUTTEBO, a 4Yepe3 [esSKWid dac, SKUH 1 TPaKTyeThCS SK 3aTpPUMKa
PO3MOBCIOKEHHS. SIKIIO iHII TepMiHAIN MOYHYTh Nlepeady MaKeTiB came
BITPOJIOBK YacCy PO3IOBCIOKEHHS, TO HEMUHYYe BUHUKHE KOJI3if y TOYII
moctymy (puc.l.1l). 3aTpumMka dYacy pO3NOBCIODKEHHS 3aJIeKHTh Bif
BiJICTaHI1 MiXK TepMiHaJIAMH KOPUCTYBadiB

MexaHi3M BHSBJICHHS KOJI3il OUIBII JETalbHO 300paXEHO Ha
puc. 1.2 [3].

VYenimna |
nepeaaya 1
|
Tepminan ;
KopucTyBaua | 1 ) -
7 i
n / by ’
1 \ ! /I 3 / / t
R \ 4 i) ’
1\ \ / [ J/
Tepminan | Y \ \ /
\
KOpHCTYBada 2 |\ \ \ /
T ‘\ T 7 1 7 >
P \ N A t
| / i Y
H \ \ & ,Komw{ H\ s
1 \ \ v Y:
\ \ I )
Tepminan H \ \ ! 7\
KopucTyBada N 1 \ \ | \
1 " L
: >
|
‘1 1 t
3arpuMKa

PO3MOBCIOINKCHHA

Pucynoxk 1.2 — MexaHi3M BUHUKHEHHS KOJII3ii JIsl TPOTOKOJY
HeHamnonerauBoro metony CSMA

Y OinbIOCTI BUMAAKIB MNPUNYCKAETCS 10 4Yac 3aTPUMKH
PO3IOBCIOJDKEHHS OTHAKOBUH Ul CUCTEMH 3B’A3KY 1, BiANOBiAHO, miJ Yac
MaKeTHOI mepefadyi BiA TOYKH JOCTYIy 1 TepMiHaloM (OpMYyeThCs
HOpPMaJTi30BaHUN Yac 3aTPUMKH (3aTpUMKa HOpPMali30BaHa J0 Hepiory).

Ja nporokony HeHanojernuBoro CSMA maker, 110 3reHepOBaHO
TEpPMiHAJIOM KOpHUCTyBaya MOK€ OyTH MEpeJaHuM TUIbKH IICHsA TOro, fK
npoIlec JETeKTyBaHHS HeCy4ol BUSBISE, O KaHan BUIbHUE. Emopwu, mo
MOSICHIOITE poboTy CSMA 306paxeni Ha puc.1.3 [3].
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Pucynok 1.3 — OcHOBHI 4acoBi CIiBBITHOIICHHS UI TIPOTOKOITY
HeHamnoserauBoro Metonxy CSMA

[IpumyctrMo, 0 OYiKyBaHWiA 4Yac 3afHATOTO  CTaHy KaHAIy
BM3HAYMMO sK B, a odikyBaHWi yac BIJIBHOTO CTaHy KaHATy IMMO3HAYMMO 5K
I. Tomi $KmIO MO3HAYMTH OYIKYBaHWU IHTEpBAI Yacy Uil SIKOTO HE
BimOyBatoThcs Komizii uepe3 U, TO  TPOMYyCKHY 3HaTHICTh MOXKHA
BU3HAYUTH SIK:

s=_Y (1.1)

Jie JIOBKMHA KOXKHOTO MaKeTy HOpPMai3oBaHa 1 3aTpUMKH Tepeaadi
MiJ] Yyac mepeaayi nakeTy no3HadeHi sk 11 a BianosigHo. Buxoauts, mo st
yCHIIIHOI Mepeaayi 3reHePOBaHOT0 KOPUCTYBAYeM MAKETy Y MOMEHT 4acy
t; 4o Toukm noctymy HeoOXimHO moO Ha iHTepBam Bif t; mo t;+a He

BiJ10yBaJI0Cs I'eHepallii KO HOrO MaKeTy.
BinamnoBigHo o4iKyBaHMI Yac 3a KM dKOIHOI KOMI3ii HE BiI0OYBa€ThCS

1 HaKeTH YCHIIIHO NepelaloThCs PIBHAETHCS:

U=Ge ™. (1.2)
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OuikyBaHUI iHTEpBaJ Yacy JJIs SKOTO KaHall BBAXKAETHCSA BUIBHUM |
(TOOTO HE BiOYBAETHCS TCHEpAIlisl MAKeTiB) MiJUIsIra€ eKCIOHCHIIIATbHOMY
posnoziny. Lle# iHTepBan MokHa BUBHAYHTH SIK:

=5 (1.3)

SIKIIO TO3HAYMTH 4Yac TMOYAaTKy OCTAaHHBOI Tepenadi IakeTy Ha
iHTepBaii Bix t; 1o t;+a yepes t;+Y (e odikyBaHe 3HaUeHHA Y MMO3HAYNMO

K Y), TO OYiKyBaHHUH iHTEpBaJ Yacy BIPOAOBXK SIKOTO KaHall BBAXKAETHCS
3aHATUM BU3HAYUTHCS SIK:

B=1+a+Y. (1.4)

Ockinbku (YHKITIO PO3MOAUTY BeNMWYMHA Y MOXKHA BU3HAYHUTH SIK
HMOBIPHICTH TOTO IIO YKOJHOTO MAaKeTy HEe HAAIMIUIO HAa iHTepBali a-y, TO
CIIPaBEeITNBO:

R ) zP{Y <y}=e @V (y<a),

a O4iKyBaHe 3HAYEHHS 4acy Y BH3HAYHTHCS SK:
va 1 -aG
Y=a—a(1—e ). (1.5)

SKIO MiICTAaBUTH OTPUMaHI 3HAYCHHS 4YaCOBUX IHTEPBAIIB JIJIS
3aifasToro B (1.4) 1 BimeHOTO I (1.3) craHiB kaHaly 1 BpaxyBaHHSM OIiHKH
yacy BigcyrHocti komizii U (1.2) go Bupasy (1.1), skuii Bu3Hauae
HOPMOBaHY MPOIYCKHY 3JIaTHICTh, TO OCTATOYHO, MOXXKHa BU3HAYUTH
HPOITYCKHY 3IaTHICTh POTOKOJY np-csma sik [3]:

B Ge—aG
- -aG
G(1+2a)+e (1.6)

3 ananizy (1.6) oueBHHO, 1110 MPOIMYCKHA 3AaTHICTH MPOTOKOIY Np-
csma € QyHkmiero K Tpadika, TaKk i HOPMaIi30BaHOTO Yacy 3aTPUMKH a.

p
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Iett BUpa3 11 MpOMyCKHOI 3JaTHOCTI BIAMIOBIAA€ i1€aIbHOMY CEPEIOBHIILY
nepeayi i BiICYTHOCTI CXOBaHUX CTAHIIIM.

Tomy, HEOOXimHO BiA3HAYWTH, IO MPOAEMOHCTPOBAHI IIepeBaru
metoay NP-CSMA criocrepiratotbest He 3aBxau. Tak, 3 Bupasy (1.6) mis
MPOIMYCKHOI 3aTHOCTI P BUXOAWTH, IO XAPAaKTCPUCTUKH IPOTOKOITY
CYTTEBO 3alie)KaTh Bl HOPMATi30BAHOTO 4Yacy 3aTPUMKH Y KaHAIy
(mapameTp a), a came, TNPOIyCKHA 3JaTHICTh 3MEHIIYETHCS I dYac
301IBIICHHS Yacy 3aTPUMKH Y KaHaJli.

Taxk, 11 TeMOHCTpallii BILIMBY HOPMaJIi30BaHOTO Yacy 3aTPUMKH Ha
edexTuBHICTE TpoTOKONy Ha puc.l.4, puc.1.5 HaBemeHni rpadiuni
3aJIeKHOCTI MPOMYCKHOI 37aTHOCTI BiJl Tpadiky st HOPMai30BaHOTO
yacy 3arpumku a=0.005 i a=0,3 BimnoBigHO.

Throughput of np CSMA system

nar B 08 e 7

=1 =1 =1 o
in o ~ =
T T T T

Throughput

(=}
=
T

e result(a=0.008)

theory

Traffic (Simulation result)

Pucynoxk 1.4 — 3anexHicTs HOpPMOBaHOI NPOITYCKHOI 31aTHOCTI BiJ Tpadika
JUTs HOpMaJli3oBaHOro yacy 3aTpumku a = 0,005

Hns 3navuenns a = 0,005 HopMmoBaHa mNpoONycKHA 3AaTHICTH 3a
BupazoM (1.6) (cyuinmbHa JiHIZ )Iocsra€ MaKCHMAalbHOTO 3HAUCHHS
p~0,866 mpu 3HaueHHi HOpMmoBaHoro Tpadika G =~ 13...15 (puc. 1.4).
301IBIICHHS K HOPMAaIIi30BaHOTO Yacy 3aTpUMKH 10 a=0,3 mpHu3BOAMUTH JI0
HaJiHHs MPOITyCKHOI 31aTHOCTI 10 p~0,32 (puc. 1.5), ane 1e BigOyBaeThCs
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BXKE Ipu Habarato MEHIIOMY 3Ha4eHHI HopMoBaHoro Tpadika G = 1,2. Ha
IUX PHUCYHKax OKpIM 3aJeXKHOCTeH po3paxoBaHux 3a Bupaszom (1.1)
HaBECHI TAKOX Pe3yNbTaTH MOJICIIOBAHHS sl Oe3MpoBimHOI Mepexi 3

BUKOPHUCTAHHSAM e(EeKTy 3aXOIICHHS.

Throughput of np CSMA system
0.4 T T

035

03

o
o
i

Throughput

& result{a=03)
theaory

015

01

0.05 L L T S S R S | L L T TR ST i | L L T S S R S
10 10 ' 107

Traffic (Simulation result)

Pucynok 1.5 — 3anexHicTh HOPMOBaHOT IMPOITYCKHOI 3IATHOCTI Bix Tpadika
JUTSL HOpMaJli30BaHOTO yacy 3atpuMku a = 0,3

[lle Ounplre pi3HUI Y XapaKTEPUCTUKAX MPOTOKOITY MPOSBISETHCS
JUTSL 3aJIeKHOCTEH CepellHhOro Yacy 3aTpUMKH Iepefadi, siki HaBeJeHi Ha
puc.1.6, puc.1.7.
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500

Average Delay time of np CSMA system

450 4
aof E
60 - result (a=0.005)
aof 4
2501 E

200 - -

180 - —

Average Delay time (packet)

100 oo Gy Oy DO GO~ G- oee e e -

&0 —

Traffic(Simulation result)

Pucynok 1.6 — 3anexxHicTh CepeHBOTO Yacy 3aTPUMKH Iepeaadi Bij
Tpadika s HopMaizoBaHOTO Yacy 3atpuMku a = 0,005

Average Delay time of np CSMA system

900 ; :

800 B
g | 4
8 m
[ @ result (=0.3)
S :
o 4 1
£
> = .
Fo
]
[a]
@ a0 : B
I &
g &

30+ B
< o0

9000
el
20 o B
Lclosy
G Dy @0 OR
I I

=
-3

o’ 10° 10’ 100

Traffic(Simulation result)

Pucynoxk 1.7 — 3anexxHicTh CEpeHBOTO Yacy 3aTPUMKH Iepeaadi Bij
Tpadika s HOpMai3oBaHOTO yacy 3arpumMk a = 0, 3

1.2.2 O6rpyHTyBanHs 6230BOT0O aJrOPUTMY IIPOrPAMHOTO KOMILJIEKCY

basoBuii anroput™M € NPaKTUYHO TOTOXKHUH JO TNPOTrPaMHOTO
KOMIJIEKCY, LII0 BAKOPUCTOBYBABCsA y 1abopatopHux podorax Nel, Ne2.
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ToOTO, mporpamMHa MOJENIb pPO3TANIyBaHHS KOPUCTYBadiB —
position.m, mianporpamMa oO4ucIeHHS BijcTaHi — distance.m, miamporpamMa
BHUBOJAY pe3yibTariB — graph.m i mporpama OOYHCIEHHS XapaKTEPUCTHK
IPOTOKOJIIB 3a TEOPETHUHUMH BHUpa3amu —theorys.m sanumarThCst TakKuMU
X, K 1 B mabopaTopHux podorax Nel, Ne2.

Ax 1 ana mpotokomie ALOHA 1 S-ALOHA ctpykTypa TroioBHOI
MporpaMy Mmain.m 3aJUIIA€TECS HE3MIHHOIO, a TMepeXil M0 KOHKPETHOTO
MPOTOKOJY 337a€ThCst BUOOPOM 3MiHHOI PNO - HOMEpY MPOTOKOIY.

B ronoBHili mporpami HOpMali30BaHWN Yac 3aTPUMKH 3aJTa€EThCS
nmapamerpoM Dtime. [lns mepmmx ABOX BapiaHTIB PO3paxyHKy Ui
MPOBITHOI 1 OE3MPOBIIHOT MEPEXK el MmapaMeTp 3aaHo JOCTATHBO MaTUM
Dtime=0,01.

1.2.3 [liamporpama moaentoBanus Mmerony CSMA

MopnentoBanas mporokony CSMA peamizoBaHo y migmporpami
npcsma.m [2]. s nimnporpama B OCHOBHOMY MOJIOHA 0 IMiAIPOrpaMu
mopaemoBaHHs yrctoi cxeMu ALOHA — paloha.m. [Tignporpamy npcsma.m
CTPYKTYPHO MOXHA TIOJUTMTH Ha 1T’ ATh (PYHKIIOHATHHIUX OJIOKiB MOJIOHUX
o posrisaytux y JIPNel, 2.

PisHung monsrae y Tomy, IO Tepel Mepeaayerd MakeTy KOXHHM
TEPMIHAJIOM  BHUKOHYETbCS  JETEKTYBaHHA  HECy4doi.  AJNTOpUTM
JIETEKTYBaHHS peai3oBaHo y Imiamporpami carriersense.m.

SAkio kaHan He 3afiHATHHA, TO BifOyBaeThCs HeraiHa mepesada
MAKETy A0 TOYKH JOCTyIy. SKIO K KaHaj 3alHATHMN, TO IUIAHYETbCS Yac
JUTSL TIepeadi makery. Ycs iHdopMariis o0 yacy nepeadi MmakeTiB Jis
yCiX TepMiHATIB KOpPHCTyBadiB 30epiraerbcss y MIOOANBHIA 3MiHHIN
Mstime. Ile peanisyerbes y HACTYITHOMY OJTOLII TTiATPOTpaMHu:

idx=find(ntime==now_time&Mstate==STANDBY);
if length(idx)>0
Tplen=Tplen+sum(Mplen(idx)) ;
for ii=1:length(idx) ;
Ji=idx(ii) ;
if carriersense(jj,now_time)==0
Mstate(jj)=TRANSMIT;
Mstime(jj)= now_time;
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mtime(jj)= now_time+Mplen(jj)/Srate;

else
mtime(idx)= now_time-Rint*log(1-rand);
end
end
end.

[ToBHMIA JTICTHHT MiANPOrpamMu Carriersense.m HaBeICHO y JA0JATKY
A. Y mi#t manporpami mo 3MiHHOI Mstime, ska BH3HA4Ya€ 4ac mepenadi
MAKETy JOAA€ETHCS 3aTPUMKA PO3TIOBCIOKCHHS, 10 3aJICKUTH BiJl BiJICTaHI
MK TepMiHanaMH KopucTyBadiB. [licis nboro BigOyBa€eThCs IETEKTYBaHHS
Hecydol yciMa TepMiHanamu. SIKIO BHUSBICHA Hecyda, TO CTaH KaHATy
BCTAHOBJIIOETHCS K “3aitHATO” (result=1).

SIK1Io X Hecydy HE BUSIBICHO, TO CTaH KaHAIy BCTAHOBIIOETBCS SIK
“urpHHA” (result=0).

1.3 [lopsiiok mpoBeaeHHsI J1a00PaTOPHOI PodOTH

1.3.1 MopemntoBanHs npotokoiry NP-CSMA aiist poBiqHOT Mepexi

1.3.1.1 Bigkputu cepemoume Matlab. B mupextopii Matlab
CTBOPHTH CBOIO JupekTopito (manky) LAB3, B sKy HE0OXiJHO pO3MiCTHUTH
OCHOBHY TMpOTpaMy, a TakKOX YycCi MiAmporpaMu, IO HEOOXimHI I
MOJICJTIOBaHHS.

1.3.1.2 nsa moxentoBanHs npotokosry CSMA HeoOXiIHUM € TOH ke
0a3oBuil HaOip migmporpam, SKWH 3aCTOCOBYBaBCS Yy J1abOpaToOpHUX
poborax Nel, Ne2 3a BuHsATKOM mianporpamu paloha.m, a came:
main.m;
position.m;
distance.m;
graph.m;
theory.m.

Tomy, HeoOXxiaHO ckomitoBatu 11i ¢aim 3 aqupexropii LAB2 (abo 3
METOAWYHMX BKAa3IBOK) i 30epertu ix mijg TMMHU X iMEHaMH y IUPEKTOpii
LAB3.

JonaTkoBo HeoOXiaHO y moaatky b ckomiroBaTH miamporpamud  Np-
csma i carrierssense i 30epertu ix y aupekropii LAB3.

B pesynbraTi y BikHI MOTOYHOI TUPEKTOpPii MOBHHEH BinOOpa3sUTHCS
noBHMI HaO1p M-(aiiiis, ki HEOOXiAHI I MojemoBaHHs (puc.1.8).
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Open @@

Mank.a: |_} LAB 3 j &5 B3~
-1 ] carriersense

Lﬁ ] distance

HenaeHue 1 graph
AOKYMEHTE ] main

7:‘_ ] npesma

Q position

Patiouui cTon ) thearys

Pucynok.1.8 — Burisin motounoi aupektopii LAB3 micns 3anmcy ycix
HiAporpam, 1o BUKOPUCTOBYIOTHCS IIPH MOJICIIOBaHHI

1.3.1.3 IIpoBectu mozemoBanHsl podotn mpotokory NP-CSMA s
MPOBIIHOT Mepexi.

s iporo HEOOXigHO BiAKpHUTH Yy pemakTopi Matlab daiin romoBHOT
nporpamMu Main.m i mpoBecTH TakKi 3MiHHU:

— 3aMiHMTH 3HA4YeHHs] MapaMeTpPy pno, sIKUil BH3HAYAE HOMeEpP
BiIOBITHOTO MPOTOKOIY 10CTYyIy, Ha pno=3 (nmpotokosa NP-CSMA);

— BCTAHOBUTH 3Ha4YeHHs1 nmapamerpy capture piaum 0 (3azaemo
AJITOPUTM MOJIe/TIOBAHHS MPOBiTHOI Mepe:ki;

— OCKiJIbKM WMOBIpHiCTb BUHWKHEHHSI KOJI3il A5 MPOTOKOJIY
CSMA w4epe3 MexaHi3M JeTeKTYBaHHSI Hecy4oi Ha0arato MeHIIA
nopiBHsiHO 3 MeTtogamu ALOHA S-ALOHA, 10 Heo0XixHO mpoBecTH
3aMiHy 3aaaHoro Tpagiky B onepaTopi HMKJIY, AKHIl BU3HaYa€ Tpagik,
a came:

— 3aMicTh onepaTopa

for G=[0.1:0.1:1,1.2:0.2:4],
sskuii 0yJ10 3agano aiast mporokoiay S-ALOHA (s1aGoparopHa podoTa
Ne2) BBecTH onepaTop

for G=[0.1:0.1:1,1.2:2:20,22:10:52].

To0To, MakCHMMaNbHUI TEOpEeTHYHHN HOPMOBAaHUHN TpadiK TaKOO
3MiHOI0 30UIBIICHO /10 52, a peanbHe 3HAYCHHS B MPOIECi MOJCITIOBAHHS
MOXe OyTH CyTTeBO OifbIIMM uepe3 KOJi3ii 1 NMOBTOpHE NepelaBaHHs
MIAKETiB.

36epertu 3MiHK y (aiii TOIOBHOI MporpaMu Main.m HaTHCKaHHAM
KHOIIKU Save.
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1.3.14 Y xomanaHii ctpouni komanaHoro BikHa (Command
Window) nHabpaTtu Ha3By OCHOBHOi MporpaMH main i 3amyCTHTH aHaji3
HaTHCKaHHIM Kiasimi Enter.

SIKI0 CMHTAaKCHYHI MOMUWIIKH y MIPOrpaMax BiJICYTHI, TO Ha AWCIIIE]
y KOMaHJJHOMY BiKHi MOBHHEH BifoOpa3utucs Haamuc “Simulation Start” a
MTOTIM psIOK “np csma without capture effect”.

Jami BiamoBigHO 0 33a1aHOTO Tpadika Oye MOCTYIIOBO BUBOIUTHCS
TaONMULA 3 pealbHUM 3HaueHHSM Tpadika G, MPOMYCKHOI 3AaTHOCTI 3a
pe3yibTaTaMd MOZETIOBAHHS S 1 3HAUYEHHSIMU TEOPETUYHOI MPOIMYCKHOI
3naTHOCTI TS.

O3HaKo0 3aKiHUCHHS MOJIEIIOBAHHS, TOOTO KOJHM pealbHUi Tpadik
nocsirae npubau3Ho 3amanoi Mexi (G = 70...90), Oyae BUCBITICHHS psjika
“ Simulation End ”. JlomaTtkoBo 3rifiHoO 3 migmporpamoro graph.m oyayth
BUBEJIeH] ABa Tpadiku — MEpIIui I MPOIYCKHOI 3AaTHOCTI MPOBITHOT
MEpexKi, a APYruid AJsl cepeHhOTr0 4acy 3aTpuMKU makeTiB. Ha rpadiky
JUTSL TIPOITYCKHOI 371aTHOCTI OyAe BUBOAMTHUCS JBI TpadiuHi 3a]eKHOCTI —
OJTHa JIJISl TEOPETUIHOTO 3HAYEHHSI MPOITYCKHOI 3aTHOCTI y BiJIMOBITHOCTI
3 BupaszoM (1.6) i apyra, 110 OTPUMYETHCS 3a PE3yJIbTaTAMH CKCIICPUMEHTY
(mo3HaveHo 5K *°”)

1.3.1.5 3adikcyBaTi TaOMU4HI 3HAYCHHS MOJICIIOBAHHS i OTpPHMaHi
rpadiuHi 3a1€KHOCTI y 3BiTi.

1.3.2 MopentoBaHHS MPOTOKOITY Np—Ccsma JJisi 0e3MpOBiTHOT Mepexi

1.3.2.1 B motouniéi aupextopii LAB3 Bigkputu ¢aiin roioBHoi
nporpamMy main.m. 3MiHUTH 3Ha4€HHs TapameTpa capture 3 0 Ha OAMHHIIO
(capture=1). 36epertH (aiil HATUCHYBIIM HAa KHOIMKY Save.

1.3.2.2 TlepeiiTi 10 KOMaHJHOTO BiKHAa 1 HaOpaTH y KOMaHIHOMY
pAIKYy main 1 3amyCTHTH MOJAETIOBaHHA. [lodHeTbes pPO3paxyHOK
0e3mpoBiTHOI MepeXXi, 03HAKOIO SIKOTO OyJie BHBEIEHHS PSIKY “ np-CSma
with capture effect ™.

AHAJNOTIYHO 10 TPOBIIHOT Mepexi Oyne IMOCTYIOBO BHBOIMTHUCS
TaONMMUA 3 peaJbHUM 3HaueHHsAM Tpadika G, MPOMYCKHOI 3AaTHOCTI 3a
pe3ysbTaTaMy MOZEIIIOBAHHS S, ane Ternep Ui Oe3MpoBiAHOT MEpexi.

1.3.2.3 3adikcyBaTy TaOJU4HI 3HAYCHHS MOJICIIIOBAHHS 1 OTpUMaHIi
rpadivHi 3JI€KHOCTI JIJIsl 0E3MPOBITHOT MEPEXKi Y 3BITI.

1.3.3 MogentoBaHHs MPOTOKOJIY Np—csSma Jijisi 0e31pOoBIAHOT MEPExKi
31 301IBIIICHHAM 3HAYCHHSAM HOPMAaJTi30BaHOT 3aTPUMKHU PO3TMOBCIOKEHHS
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1.3.3.1 Bigkputu y pemakropi Matlab aiin romoBHoi mporpamu
main.m. 3aMicTh 3HaYCHHS HOpMalti3oBaHOI 3aTpumku Dtime=0.01 3agatu
30impmiene 3HaueHHS Dtime=0.2. OcCKigbKM KINTBKICTh KO3 y TakoMy
pa3i CyTT€BO 30OUTBIIHUTHCSA, TO JUIA CKOPOUYEHHS dYacy pO3paxyHKY
HEOOXiZIHO 3MEHIIMTH MOXJIMBHUA Tpadik MoAenmtoBaHHA. ToMmy 3aMmicTb
oreparopa

for G=[0.1:0.1:1,1.2:2:20,22:10:52]
HEOOXiZHO 3aJ1aTH CKOpUYEHe 3HaUeHHs Tpadika, 10 MPOMOHYETHCS, a caMe:

for G=[0.1:0.1:1,1.2:2:10].

[Ticns mpoBeneHUX 3aMiH 30eperTi HOBUH (haliT TOJIOBHOI ITPOTpaMH
HATUCKaHHIM KHONKK “‘Save”.

1.3.3.2 Ilepeiiti A0 KOMaHAHOTO BiKHa 1 HaOpaTH y KOMaHIHOMY
PAAKY KOMaHAy main i 3aIyCTUTH MOJIEITIOBAHHS.

1.3.3.3 3adikcyBaTi TabIU4HI 3HAYCHHS MOJICIIOBAHHS i OTpPHMaHi
rpadidHi 3aJIe)KHOCTI 7151 6E3MPOBITHOT MEPEXKi 1 3HAYSHHI HOPMaIi30BaHOT
3atpumMkn Dtime=0,2 vy 3BiTi. [IpoBecTH MOpPIBHSHHS BIUIMBY 3aTPUMKHU
PO3MOBCIOJKEHHS Ha TPOMYCKHY 3/aTHICTh 1 CEepelHiii Yac 3aTPpUMKH
nepeaadi.

1.4 3micT 3BiTY

1.4.1 bazoBwmii anroput™m MojemoBaHHA. HaOip migmporpam, o
HeOoOXiIH1 I MOJIEIIOBAHHS.

1.4.2 Pe3ynbraTH eKCIEPUMEHTAIILHUX JOCHIDKeHb Y BULIISIL
TaONIMYHUX Ta TpapivHUX 3aJEKHOCTeH SK I TPOBIAHOI, Tak 1 s
0e3mpOBiTHOT MEPEXK.

1.4.3 BucHoBKH 3a pe3yibTaTaMu poOOTH.

1.5 KonTpoubHi 3anuTaHHs

1. I[IpuHIIMTT pOOOTH MPOTOKOTY Np-CSMA.

2. OcHOBHa BiAMIHHICTb MPOTOKONY NP-csma BiJ KOHKYPEHTHUX
npotokoniB ALOHA, S-ALOHA.

3. [osicauTty rpadivyHo Mporec BUHUKHEHHS KOJI3i1 sl TPOTOKOIY
np-csma.

4. IlpuBecTH 3aJI€KHOCTI U MPOIYCKHOI 34aTHOCTI MPOBIIHUX 1
0E3MPOBITHIX MEPEK.
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5. IlpuBecTn 3ameXHOCTI AN CEPEIHBOrO Yacy 3aTPUMKH Y
NPOBiAHUX 1 OE3MPOBIIHUX MEpEkKax.

6. Sk BIIMBae HOpPMAaIi30BaHWM dYac 3aTPUMKH HA TPOIYCKHY
3IaTHICTH OE3MPOBITHOT MEpPEXKi.

7. Sk BIUIMBa€ HOpMAaTi30BaHWW Yac 3aTPUMKH Ha CEpeIHIN dac
3aTPUMKH O€3IPOBIIHOT MEPEXKI.

9. HaBectm TeopernyHmid BHpa3 IS MPOIMYCKHOI 3IaTHOCTI
MIPOBITHOT MEPEXKi JIJIst IPOTOKOITY np-CSma

10. Ax nposiBnsieThes ePeKT 3aXOIUIeHHs [T Oe3MpOBiTHOT MepeKi
MOPIBHSHO 3 TEOPETUYHUM BUPA30M.

11. TlosicHUTH OTpUMAaHi 3aJeKHOCTI AJS MPOIYCKHOI 3/IaTHOCTI
JUTSL TIPOBITHOT 1 0€3MpOBiAHOT MEPEK.

12. TlosicHUTH OTpUMaHi 3aJEKHOCTI I CEPEeAHBOTO Yacy
3aTPUMKH TIepeadi MakeTiB Ui MPOBiTHOI 1 6€3MPOBiTHOT MEpPEXK.

2 JABOPATOPHA POBOTA Ne4
MOJAEJIIOBAHHS ITPOTOKOJIY MHOKUHHOI'O
AOCTYIMY 3 AETEKTYBAHHSAM INPUAYHIEHHS — ISMA

2.1 Mera po6otn

2.1.1 O3snadioMuTHCcs 3 TpPUHOUNAMH TOOYJOBH IPOTOKOJIB
MHOXHHHOTO JIOCTYIy y O€31pOBiIHUX Mepeskax.

212 3a ponomororo EOM mpoBecTH CHMYJSLiI0 PoOOTH
KOHKYPEHTHOI'0 IpoToKOIy noctyny ISMA

2.1.3 Otpumary noka3HUKH eeKTUBHOCTI MpoTokony ISMA.
2.2 3aBgaHHS Ha TiATOTOBKY /10 BUKOHAHHS JIA00paTOPHOI po6oTH

2.2.1 TlpoTokona KOHKYPEHTHOTO JOCTYIy 3 JCTEKTYyBaHHIM
npuaymeHasM [SMA

SAx Oyno nmocmimxeno y maboparopHii po6oti Ne3, cranmapTHHMI
nporokonl NP-CSMA 3MeHIye WMOBIPHICTD KOJI31H 3aBIsSKH MEXaHi3My
JETEKTYyBaHHS HECYYOi BiJI iHIINX KOPUCTYBAYiB.
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Ane, y 0e3mpoBigHIM cuUCTeMi HpoLeC AETEKTYBaHHS Hecydoi B
npolieci nepenadi MakeTiB € He 3aBXKAU rapaHTOBAaHUM 3aCO00M YCYHEHHS
KOJI3IH ISl JESKUX TEePMiHATIB, OCKUTBKH MDK TEepMiHAIaMH MOJKIIHUBE
icHyBaHHs meBHHX mepemkon (puc. 2.1). Ils mpobinema Bimoma sk
npobjeMa CXOBaHUX TEPMIHAIB.

OmuH 3 METOAiB, SIKUI MO3BOJIIE BUPIMIHATH TPOOIEMY CXOBAHHUX
CTaHIIIH € 3acTOCyBaHHS TIPOTOKOJIY MHOXXHHHOTO  JIOCTyIly 3
nerektyBanHsaMm npuaymenns — ISMA (Inhibit Sence Multiple Access).
Bupimyerbes e nutanHs B npotokoni ISMA nagannsm indopmanii no
KOPHCTYBadiB MPO 3alHATICTh a00 3BUTPHEHHS KaHAy CaMOI0 TOYKOIO
JOCTYIY.

B nmpunnuni, npotokon ISMA BukopuctoBye cxoxuit 1o CSMA/CA
MIPUHIIUT POOOTH.

Hepuapnenna necy4oi
4yepes3 BEJHMKY BIIACTAHB

Tepminan
KopHcTyBaua |

Tepminan
KOpHCTYBaya 2

Hepuspnenns necydoi
4epe3 BEJIMKI NMEePEeIIKOIH
Touxa

JOCTYIY

Tepminain
KOpuCTyBaya 3

Pucynok 2.1 — [Ipobrema cXOBaHUX CTaHIIIH

Pi3Hnng monsirae y TOMy, 110 3alHSATICTh KaHATy BH3HAYAETHCA HE
HUIIXOM TIPOCITYXOBYBaHHsI (IETEKTyBaHHS) CEpEeNOBHIIA, a Yepes
HaJCWIAaHHS 0a30BOI0 CTAHLIEIO MAKETa, B SIKOMY BHU3HAYAETHCS CTATYC
kaHaiy. [lo ananorii 3 Qi3UYHUMH IpollecaMu, SIKi MPOLTIOCTPOBAaHI Ha
puc. 2.1, Ha puc. 2.2 NIpoaeMOHCTPOBAHO BiMiHHICTb POOOTH MPOTOKOILY
ISMA Bix NP-CSMA.
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Tepminai
KopucTyBaua |

Tepminan
KOPHCTyBaua 2

[ndopmartis npo 3aiHATICTE

Indopmartist npo 3aiHATICTD 60 BHBLTBHEHHS KaHaTy

a00 BUBLIbHEHHS KaHalty

Indopmartisi po 3aiHATICTH

Tepminan
a60 BUBLILHEHHS KaHAIY

KOpHCTyBa4a 3

Pucynok 2.2 — Konnemnuist mporokory ISMA

s 1mporo  mpoTokody — 0a3oBa  CTaHINsl [OBHHHA  OYyTH
CHHXPOHI30BaHA 3 TiepeJaBayaMyd TaKUM YWHOM, MO0 mepenaBadi
KOPHCTYBadiB HE IepelaBall CBOi JlaHI BIIPOJOBXK TMepeaadi CTaTycy
KaHaly.

Skmo kaHanm 3afHATHH, TO TEpPMiHAIH KOPUCTYBAYiB OYiKYIOTh
BIIPOJIOBXX BHIIAJKOBOTO IHTEPBaJy Yacy MOMEHTY HACTYIIHOI Iepenadi.
OCKiTbKM ~ JIeKiJTbKa TEPMiHATIB KOPHCTYBadiB MOXYTh OJHOYACHO
nepeiaBaTH JlaHi, TO IIEHTpajbHa CTAHI[IS — TOYKA JIOCTYIY HaJICHUJIa€ MaKeT
3 MATBEPPKEHHSIM MIPO OTPUMAaHHS MTAKETY JTaHHX.

Le#t MeTon TakoK Ha3UBAIOTh MHOKMHHUM JOCTYIIOM 3 LUGPOBUM
nerexryBanns — DSMA (Digital Sense Multiple Access) [1, 2].

Tobto, mms ISMA, sxmo Todka JOCTYNy HpUiiMae TaKeTh Bif
KOPHCTYyBaua, TO JJIS YCiX IHIMUX TEPMIHATIB KOPUCTYBadiB HAJCHIIAETHCS
iHdopMarliss Tpo 3aHHATICTE KaHamy. B TPOTHIIEKHOMY BHIIAIKY, KOJIH
npuiioMy OyJb-SKOTO MaKeTy TOYKOIO JOCTYIY HE BiOYBAE€ThCS, TO BOHA
nepeaae CUrHai 3BUIbHEHHS KaHaly.

Komn kokeH TepMmiHam KOpHUCTyBaua OTPHUMY€E CHUTHAJI PO
3BUILHEHHS] KaHAITY, TO BiH MIOBUHEH MPUNHSITH PIlICHHS MepeaBaTu Homy
MakKeT JI0 TOYKH JIOCTYyIy a0 Hi.

Komu tepminan mpuiiMae curHaji mpo 3aifHATICTH KaHaly, TO HOro
nepeaya MakeTy 3aTpUMY€EThCs (IPUXOBaHe JIETCKTYBaHHS, 1110 BiIIOBia€e
Has3si mporokomy — inhibit sense).

[purnunoso npotokon ISMA Moxna posrnsgaru sk Mmetogq CSMA
0e3 mpobIemMu CXOBaHUX CTaHIIIH.
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AJle yac 3aTpUMKH PO3MOBCIOKEHHS IJisl poTokony ISMA yaBiui
Oinmpmmii  mopiBasHO 3 CSMA. JlilicHO, OCKUIBKM yCi TepMiHAIH
KOPHUCTYBauiB JETEKTYIOTh CUTHAJ BiJ TOYKU AOCTYILy, TO TOYKA AOCTYILY
NIOBUHHA CIIOYaTKy MPHUHHATH CHUTHAX BiJ KOHKPETHOIO TepMiHAILy
KOpUCTYyBaua i TUTBKM Micis NPUHAOMY HaJiclaTH CHUTHAJ 3alHATOCTI
KaHaJy JJIs yCIX TepMiHaJiB-KOPUCTYBadiB.

Jua mporokomy xk np- CSMA yci kopucTyBadi JeTeKTYIOTh CUTHAJ
TINBKH BiJ] YCiX 1HIIMX KOPUCTYBAUiB.

Takuit anroput™ i 3ymoBmoe ansi ISMA monBOEHHS 3aTPUMKH
nepenavi. Ane, sk Oyyo mokaszaHo Juis nporokony np- CSMA, 3atpumka
PO3IMOBCIOJUKECHHS 1 € TUM (DaKTOPOM, SIKHIA MOKE CIIPUUMHHATH KOJi3ii.

HiiicHo, Taka cuTyallisi poJeMOHCTpoBaHa Ha puc.2.3. Skmo iHmi
TEePMIHAIIM TPAHCIIOITH CBOI IMMAKETH caMe IiJ Jac 3aTPUMKH Tepeaadi, To
BHUHHUKAE KOI3isl Y TOYIII JOCTYITY.

VY npoMy BUIaJIKy TepMiHaI KopucTyBaua No2 mouaB mepenavy a0
TOYKH JOCTYILY, OCKIIBKH CTaTyc KaHaj Ha el MOMEHT OyJI0 BCTaHOBJICHO
BimpHUM. TodYka mocTymy Bigpasy Hajcuiae iH(GOPMAIliI0 MPO 3aHHATICTH
KaHay. AJie AJs TepIIoro KOpUCTyBaya el CHTHajl depe3 3aTPUMKY He

HaAIWIIOB, 1 BiH TaKOXX MOYaB Iepefady makery. B pe3ymbraTi BHHUKIA
KOJI3isl y TOYIIl TOCTYIY.

Konizis
Touka
JOCTYIY
I
R Y t
\I Vi
Iy Iy
[’ u J’ A
A n
o [
;o R
. \
Tepminain ! \\\\“\I\\ \
KopucTyBada | ! \m\ —— \
' ' ! \ t
1 \ ] 1
! \ I ‘
] ! ,’ \
1 \ i 1
I ' h \
' \
Tepminan o \
\
KOpHCTYBaua 2 /// v

3arpumia
PO3MOBCHOIKCHHSA

Pucynok 2.3 — BunukHeHHs Kouizii fyist mporokony ISMA
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Hopwmanizanist yacy 3aTpuMKd y TPOTOKOJI BiAOYBaeTbcs 1O Hacy
HEOOXiAHOTO JJIs Iepeadi OJHoTo nakety T.

Moxna BimsHauntd, mo 18 ISMA TakoX BBOASTH HOHSITTS
MpsIMOTO KaHady (BiJ TOYKH JOCTYITy IO TepMiHANIB KOPHUCTyBadiB), abo
KaHal “BHU3” 1 3BOPOTHOrO KaHamy (BiIl TepMiHaliB KOPUCTYBauiB I
TOYKH JJOCTYIIY), a00 KaHai “Bropy”

Huns wmonemoBanHAs y JabopaTopHiii poOOTi 00paHO MPOTOKOI
HEHAIOJIETIIMBOTO MHOXHHHOTO jaocTynmy ISMA 3 BUAIICHHSM YacoBUX
IHTEepBaJIiB-CIIOTIB.

YacoBi emopw, O[O0 TMOSCHIOIOTh NPUHIUN [ii  MPOTOKOIY.
IPOJIEMOHCTpOBaHi Ha puc. 2.4 [3].

Hns xanamy “Bropy” BiaOyBaeTbcs CIOTYBaHHS 3 TPUBAIICTIO
YaCOBOTO CJIOTA, sIKa PIBHAETHCS MOBXKHHI MMaKeTy TOOTO, TPUBAJICTh CIOTY
00WpaeThCs PIBHUM TPUBAJIOCTI OJJHOTO TIAKETY.

Binbuuit

SaiiHsTHii c0T ot
Yenimna
leTiepesiaya | Komnizis
Touka
JlocTymy
Kanan, /| i Kanan, 1 Kanan t
BiIBHHIT, Kaman | BUtbHHiT { \saitmaTHit [\ Kanan
\3aHHATHI |\ PN ;'\ BinbHUI
I bl \ { L [Kaman ! |
Tepminan T PO L 4 ;
4 /BitbHMH \ ;
KOopHcTyBaua | X VY v :
X Y x ! ¥ A -
- [ | ! — T T 1
IIpnn\'nﬁT | L : [ | 1 | t
e JleTeKTyBaHH! [ 1 1 |
nakery H 1 ol [ i 1 |
! ! 3aiiHaTocTi | I H H '
| H KaHaty | (I 1 1 |
| H (] 1 1 1
1 [ I |
Tepminay : H JerexkryBauus | L '
pMIHal 5 1 | unui:'l,ucmm : H
" . H
KopHcTyBaya 2 ! ! Kamary | H
n +
T T
1 A ! ! 1 |
H H I 1l ! ] i !
| H ! [ ! 1
| | : y ! H H 1 :Ilnﬂmpuu napejaa
~ — 1 |
1 | —
. [ ! 1 1
: : Ouikysauns : : H \
I 1 1
! ! 1 ! ! : |
H H 1 [ ! 1 1
1 |
1 1
. ! ! H R ¥ ! H
Tepminan 1 | H H H
1
kopuctysada N H i I | 1
| L ! ! ¥
— l
3arpumka
: P N ~— S 4 IloBropHa napenaua
PO3MOBCIOKEHHS

OuikyBaHHsg

Pucynok 2.4 — IIpuniun poOOTH MPOTOKOIY HEHAIONETJINBOTO METOY
ISMA
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Komn xoeH 3 KOpUCTyBauiB TeHEpye CBiii MakeT BigOyBaeThCs
NpUXOBaHE JETeKTYBaHHSA Hecydoi. SIKIo mnpuiiMaeTbcs CUTHANT TIPO
3BUTBHEHHS KaHATy, TO TEPMiHAJ KOPHUCTyBaya 3IiHCHATE Nepeaady maKkeTy
y HACTYITHOMY 4aCOBOMY CJIOTI.

SKmo kX TepMiHall KOpUCTyBaua NpUHMAae CUTHAI MPO 3alHATICTh
KaHaJy, TO Tiepefada MmakeTy He BiAOyBaeTbcs, a 3IHCHIOETHCS TIEpexia B
PEXHUM OUYiKYBaHHS HACTYITHOTO CIIOTY, SIKHH 0OMPA€EThCS BUMAIKOBO, 1 BXKE
B HbOMY TIOHOBJIIOE IPOLIEAYPY JCTCKTYBaHHSI.

st TOYKH AOCTYIy YaCOBHHU CJIOT, B SIKOMY TPAHCIIOETHCSI CHT'HAM
3aHATOCTI JO YCIX TEpMIHATIB KOPUCTYBadiB HA3WBAIOTh 3aWHATUM
cnoroM. HaBnaku, wacoBuid cIIOT, B SIKOMY TIE€PENAEThCS CHTHAJ TIPO
BUBIIbHEHHS KaHAITy HA3UBAIOTh CIIOTOM BUBIJIbHEHHS.

Konm Touka mocTymy mpuiiHSUIa TakeTH Bill YCiX KOPHUCTYBadiB, TO
BOHa iH(pOpPMYe yCiX KOPHCTYyBadiB Mpo MarOyTHIA 4ac ais Tepenadi
MakeTiB. AJjie, SIKIIO TOYKA JOCTYIy HE MpHHHsIA OyAb-SKOTO MaKeTy, TO
BOHA TaKOX iHOPMY€E KOPUCTYBauiB Mpo MaiiOyTHii yac nepeaadi.

BusHaunMo OCHOBHI XapakTepHUCTHKH TIpOTOKoidy. [lo3Haummo
HOpMaJTi30BaHUH Yac 3aTpuMKH Ha puc.2.4 yepes d. Toxi 3 aHanizy puc.2.4
MOYKHa 3pOOMTH BUCHOBOK, 1110 TPHBAIICTh 3aHHATOTO CIOTY MOBHHHA OyTH
Oinpmoro 3a BenmnuuHy (1+d)T TpuBamicTh BUTBHOTO CIOTY MOBHHHA OyTH
SK MiHIMyM OibIor0 3a BenmnuuHy dT.

[MpunycTiMo, 1m0 JOBXKMHA BUIBHOTO TMeEpioly SKHAWMEHIIe
PIBHSETHCS TPUBAJIOCTI OJJHOTO YaCOBOTO cioTy (pHc. 2.5).

Konu BinmpHUMII iHTEpBall PIBHAETHCS TPHUBAIOCTI OJHOTO YaCOBOTO
CJIOTY, 1Ie 03HaYae, M0 BIIOYJIOCS K MIHIMYM OJIHE HaJXOJDKCHHS MaKeTy
y MepUIOMY CJIOTi BIJIBHOTO MEPIONy.

SIKIo BUTBHHH TEpioJ CKJIAJIA€ JIBa YaCOBUX CIIOTH, TO II€ O3HAYAE,
10 JKOJHOTO HAJXOJDKCHHS IaKeTy HE BIIOYJOCs y TEpIIOMY CIIOTI, a,
SIKHAMMEHIIIC OJIMH MAaKEeT HAINIIIOB Y APYTrOMY CJIOTI.
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VenimHa nepeada Heycnimna nepenada
) ) ) . Basosa
Tepminan 1 bazosa cranuis Tepminan 1 Tepminan 2 cTammis
-—‘—-—-_____\*
Hac \\,
UUTTEEL L P
- Tp

\. Td \““%

— Craryc “Kanan Binsauii”

------- » Craryc “Kanan 3aituaruii”

Pucynoxk 2.5 — YacoBi CIiBBiIOIIEHHS JJIs CJIOTOBAHOTI'O HEHAIIOJICTIINBOTO
metony ISMA

SKIO TPOMOBKHUTH TMOAIOHI MIPKYBaHHS 1 BBaKar4W, IO I
MPOILECH MMiUIAraloTh [1yacOHIBCBKOMY PO3MOiNY ISl BUIBHOTO MEPiory
MOYKHA 3aITUCATH:

d
= 2.1)

Komi3is Mo)xe BUHUKHYTH KOJIU JiBa a00 Oijibllle AaKETIB HAAIWIUIN Y
MEXax OJHOrO ¥ TOTO K CIOTY 1 3aIJJAaHOBAHO Tepelavy y HACTYIMHOMY
CIIOTI.

SaitasaTuil mepion Oynme CkimagaTHcs 3 K mepioiiB mepenadi, SIKIIO
BiI0yBajocs SKHaMEHIIIe OJIHE HAJXO/DKCHHS IMaKeTy Y CIOTI KOXHOTO 3
k-1 mnepiomiB mepemadi i >KOJHOTO HAIXOMKCHHS HE BIiIOynocs B
ocTaHHBOMY cJoTi k-ro mepiony nepenadi.

Tomi yac 3alHATOCTI KaHATy MOYKHA BU3SHAYUTH SIK:
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_1+d

e—dG !

B (2.2)

OuikyBaHHH Yac BiJICYTHOCTI KOMi31i BU3HAUUTHCS SIK:

B

U=—P..,
1+d ™

ae Pyc, — AMOBIPHICTb YCIINIHOTO MEPIOLY Mepeaadi.

HMmoBipHICTb Py, MOXKHa BU3HAUUTH SIK:

_ I/IMOBip HICTh HAaAXOHKCHH A TTUIbK OIHOI'O IIAKETY 3a CJIOT

yen -

VIMOBIp HICTh HaJIXO/IKEHH 51 OLIbIIIE O/THOTO MAKETY 32 CIIOT

dGe ¢

[Mincrapnstoun orpumani 3HadeHHs s I, B 1 U MoxHa BU3HAYMTH
HPOIYCKHY 3/1aTHicTh mpoTokony ISMA [2]:

U dee ™
B+l 1+d-e?¢’

(2.4)

2.2.2 llimnporpama MozenoBaHHS npoTokony ISMA

Ba3oBuii aropuT™M MporpaMHOro KOMILICKCY 3aIUINAETHCS TIOBHICTIO
TOTOKHUM aJITOPUTMY, SIKOTO 3allPOIIOHOBAHO Y J1a0OpaTOpHHX poOoTax
Nel, No2, Ne3.

MopemoBanas nporokony ISMA  peamizoBaHo y migmporpami
snpisma.m, ITOBHHM JIICTHHT SIKOi HABEJEHO Y 10JaTKy b.

CTpyKTypHO  miamporpamy  MOXXHAa  pO3IUIMTH  Ha  CiM
¢byHkIioHanbHUX OyIOKIB. [lepii 4oTrpH OJ0KM 1 ChOMUIT OJIOKU MOBHICTIO
TOTO>KH1 aHAJIOTIYHUM 3a MPU3HAYEHHSIM OJIOKaM MimporpaMu npcsma.m.
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VY m’aroMy Onomi miamporpaMu snpisma.m TepMiHalIM KOPUCTYBayiB,
AK1 TeHEepPYIOTh MaKkeTH abo OUiKYIOTH Mepeayi CBOiX MaKeTiB Ha MOTOYHHUN
MOMEHT Yacy BUKOHYIOTH MPOLEAYPY MPUXOBAHOTO AETEKTYyBaHHA. SIKIIO
KaHaJl BUSBIIAETHCS BUTBHAM, BiIOYBa€TbCA OHOBJICHHS 3MIHHOI NOW_time -
(moToyHOrO Yacy) Ha yac HACTYIHOI Mepeaavi MakeTy. AJie SKIIO KaHajl
3alHATHI, TO BU3HAYAETHCS Yac s pealtizallii HOBTOPHOTO JETEeKTYBaHHS.

2.3 [opsinok mMpoBeaeHHs J1aDOPaTOPHOI podoTH

2.3.1 MopaemoBanns npotokony [SMA mist mpoBigHOT Mepexi

2.3.1.1 Bigkputu cepenoBuine Matlab. B mmpexrtopii Matlab
CTBOPHTH CBOIO JupekTopito (manky) LAB4, B Ky HE0OXiTHO pO3MiCTUTH
OCHOBHY TMpOorpamMy, a TaKoX ycCi MiIoporpam, MO HEOOXimHi JJis
MOJIETIOBaHHS.

2.3.1.2 Jlns MonmenroBaHHS POTOKOTy ISMA HEoOXigHUM € TOWH ke
0a3oBuil HaOIp migmporpam, SKUil 3aCTOCOBYBaBCs y jaboparopHiii po0oTi
Ne3 3a BHHATKOM MiAmporpamMu npcsma.m, a came:
main.m;
position.m;
distance.m;
graph.m;
theory.m.
carriersence.m

Tomy, HEoOXinHO ckomitoBaTH i Qaitnu 3 qupekropii LAB3 (abo 3
METOJIUYHUX BKa3iBOK) 1 30€pertu ix ImiJl THMHU X IMEHaMH y JTUPEKTOpii
LAB4.

JlonaTkoBO HEOOXimHO Yy J1oAatky b MeToaudHux BKas3iBOK
cKoIifoBaTd mianporpamu Npisma.m i inhibitsense.m i 36epertu ix y
mupektopii LAB4.

B pesynbraTi y BikHI MOTOYHOI TUPEKTOPIi MOBHHEH BilIOOpa3HTHUCS
noBHUI Habip 3 BocbMu M-daiiniB, siki HEOOXiAHI JUIA MOJETIOBAHHS.

2.3.1.3 IlpoBectn MozenoBaHHs pobOotu mporokony  ISMA mis
MPOBITHOT Mepexi.

Jnst uporo HeoOxinHO BiakpuTH y penaktopi Matlab daiin ronoBroi
IporpaMu main.m i mpoBECTH Taki 3MiHU:

— 3aMiHMTH 3HA4YeHHs MapaMeTpPy pno, sIKUil BH3HAYAE HOMep
BiINMOBITHOTO MPOTOKOIY T0cTYMy, Ha pno=4 (mpotokoa NP-ISMA);
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— BCTAHOBHUTH 3HAaYeHHsI MapaMeTpy capture piBauM 0 (3agaemo
AJITOPMTM MOJIeJTIOBAHHS MPOBiTHOI Mepe:ki) .

—OCKUTBKY WMOBIpHICTh BUHHKHEHHSI KOMIi3ii Jiis porokony ISMA
gepe3 MeXaHi3M MNpPUIYHICHOTO JIETeKTYBaHHS Hecydoi Habarato MeHIIa
nopiBassHO 3 Meromamu ALOHA, S-ALOHA, to HeoOXimHO TpoBecTH
3aMiHy MaKCHMajbHOTO Tpadika B omepaTopi IHUKIY, SKHA BH3HAYAE
Tpadik, a came, BBECTH OIIEpaTop:

for G=[0.1:0.1:1,1.2:2:20,22:10:52]

(MakcUManbHUN TEOPETUYHHMI HOPMOBaHWi Tpadik 30ibIIEHO 1O 52,
peayibHe 3HAYEHHS B MPOIIECi MOAEIIOBAHHS MOXe OYTH CYTTE€BO OLIBIINM
Yyepe3 MOBTOPHE MepeJaBaHHs MaKeTiB ) .

30epertu 3MiHHU Y (aiili HATUCKAHHSIM KHOIKH Save.

2314 YV xomaHmHili cTpouni komaHgHoro BikHa (Command
Window) HabpaTé Ha3By OCHOBHOI IMpOrpaMU main i 3allyCTUTH aHami3
HATUCKaHHAM KJaBimi Enter.

SIKII0 CUHTAaKCUYHI MOMUJIKH Y TIpOTrpaMax BiICYTHI, TO Ha AMCIUICH
y KOMaHJHOMY BiKHI TOBHHEH BiJOOpa3UTHCA HAIIHC “Simulation
Start”, a mMOTIM BHBOAMUTLCS PSAIOK “ npisma without capture effect”.

Jaui, BIIMOBIAHO IO 3ampONOHOBAHOTO Tpadiky, Oyae MOCTYIOBO
BUBOJWTHUCS TaONWIL 3 peallbHUM 3HadeHHsSM Tpadika G, HpomycKHOT
30aTHOCTI 3a pe3y/bTaTaMH MOJETIOBAHHSA S 1 3HAYCHHSMH TEOPETUYHOI
npormycKHoi 3aaTHOCTI TS.

O3HaKoI0 3aKiHYeHHS MOJEINIOBaHHS, TOOTO KOJHM Tpadik JOCSTHE
npubnmm3Ho 3amaHoi Mexi G=70...90, Oyae BHUCBITVIGHHS psjaKa
“ Simulation End ”. JlomaTkoBo 3rifjHO 3 migmporpamoro graph.m 6ymyts
BUBEJ/ICHI ABa rpadiku — MepIInil A TPOMYCKHOI 3AaTHOCTI MPOBITHOT
MepexKi, a PYruid U CEpeaHbOT0 Yacy 3aTPUMKH TTaKeTiB.
2.3.1.5 3adikcyBatn TaOJMYHI 3HAYCHHS MOJCIIOBAHHS 1 OTpPUMaHi
rpadiuHi 3aJIeXKHOCTI Y 3BITI.

2.3.2 MojemoBaHHs IPOTOKOITY Np-isma ist 0e31poBiTHOT Mepexi
2.3.2.1 B morouniii gupektopii LAB4 Binkpuru ¢aitn roaoBHOT
nporpaMu main.m. 3MiHUTH 3Ha4Y€HHs mapaMeTpa capture 3 0 Ha OIMHHIIIO
(capture=1). 36epertu ¢aiia HATHCHYBIIHN Ha KHOIIKY Save.
2.3.2.2 TlepeliTh 10 KOMaHJHOTO BiKHA 1 HaOpaTH y KOMaHJIHOMY PSJIKY
KOMaHxy main 1 3amycTuTd MojenroBaHHS. [loYHETbCS pPO3paxyHOK
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0e3MpOoBITHOT MEpeXKi, O3HAKOI SKOr0 Oyle BHBEACHHS PAIKY “ mp-isma
with capture effect .

AHAJNOTIYHO 1O TPOBIAHOI Mepexi Oyae MMOCTYIOBO BHUBOIUTHUCS
TaOIUI 3 pealbHUM 3HadeHHAM Tpadixy G, MpoOIycKHOi 3MaTHOCTI 3a
pe3yibTaTaMy MOZETIIOBaHHS S, ane Ternep Uil 0e3MpOBiAHOT MEpexi.

2.3.2.3 3adikcyBatu TaOIWYHI 3HAYCHHS MOJCIIOBAHHS 1 OTpUMaHi
rpadigHi 3aMeKHOCTI 15t 6€3MPOBITHOT MEpEXi y 3BITi.

2.3.3 MopnemoBaHHSI IPOTOKOJIY npisma i 0e3npoBiTHOT Mepexi
31 301IBIICHASIM 3HAYCHHIM HOPMAaTi30BaHOI 3aTPUMKH PO3IIOBCIOKCHHS

2.3.3.1 Biakputu y pemakropi Matlab daiin romoBHoi mporpamu
main.m. 3aMicTh 3HaYCHHS HOpMaJli3oBaHOI 3aTpuMku Dtime=0.01 3axatu
30impmiene 3HaueHHS Dtime=0.2. OCKidbKM KINBKICTh KO3 y TakoMy
pa3i CyTT€BO 30OUIBIIUTHCA, TO JUIA CKOPOUYEHHS dYacy pO3paxyHKY
HEOOXiZIHO 3MEHIIMTH MOXJIMBHU Tpadik MOJeTioBaHHA. ToMmy 3amicTh
oreparopa
for G=[0.1:0.1:1,1.2:2:20,22:10:52]
HeoOXiTHO 3a7aTH 3MeHIleHe 3HaYeHHsl Tpadika, 0 NMPONOHYETHCS, a
came:
for G=[0.1:0.1:1,1.2:2:10].

[Ticns mpoBeaeHUX 3aMiH 30eperTv HOBUH (haiiil TOJIOBHOI IPOrpamMu
HATUCKaHHIM KHONIKK “‘Save”.

2.3.3.2 llepeiiTtt 10 KOMaHIHOTO BiKHAa 1 HaOpaTH y KOMaHIHOMY
PSIIKY KOMaHy main i 3aIlyCTUTH MOJICITIOBaHHSI.

2.3.3.3 3adikcyBaru TaOJIMYHI 3HAYCHHS MOJECIIOBAHHS 1 OTPUMaHI
rpadiuHi 3aJIeKHOCTI s Oe3MPOBIIHOT MEpexi Ui HOPMalli30BaHOI
3arpumku Dtime=0,2 y 3BiTi.

[MpoBecT MOpIBHSAHHS BIUIMBY 3aTPUMKH PO3MOBCIOJUKEHHS Ha
MPOIYCKHY 3/IaTHICTB 1 cepe/Hii Yac 3aTPUMKH Nepeaadi.

2.4 3micT 3BiTY

2.4.1 BazoBmit anroput™m MonenroBaHHA. Habip mimmporpam, mio
HEOOXIIH1 JUII MOJIEJIFOBAHHS.
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2.4.2 Pe3ynbraTH eKCIEPUMEHTAIBHUX OOCHIPKEHb Y BUTIISII
TaOMMYHUX Ta TrpadidHUX 3aJIe)KHOCTEH SK AN MPOBiAHOL, Tak 1 s
0e3MpoBITHOT MEPEXK.

2.4.3 BUCHOBKH 32 pe3yabTaTaMH POOOTH.

2.5 KoHTpOobHi 3anMTaHHSA

1. TIpuntmn po6OTH MPOTOKOIY np-iSma.

2. OcHOBHa BIIMIHHICTH MPOTOKOJNY Np-iSma Bifi KOHKYpPEHTHHX
MIPOTOKOJIB Np-CSMa.

3. [losicanTH rpadivHO Mporiec BUHUKHEHHS KOMi3ii A1 IPOTOKOITY
np-isma.

4. TIpuBecTH 3aJeXKHOCTI U MPOMYCKHOI 34aTHOCTI MPOBITHUX 1
0e3MPOoBITHUX MEPEXK MPOTOKOITY Np-iSma.

5. IlpuBectn 3ameXHOCTI IJIS CEPEeAHBOTO HYacy 3aTPUMKH Y
NPOBIJHUX 1 OE3MPOBITHUX MEpekax MPOTOKOIY np-iSma.

6. Sk BIIMBae HOpPMAIli30BaHWN dYac 3aTPUMKH HA TPOIYCKHY
3MaTHICTH OE3MPOBIAHOT Mepexi np-isma.

7. Sk BIUIMBa€ HOPMai30BaHMU Yac 3aTPUMKH Ha CEpEIHIM uac
3aTPUMKHU 0e31pOBIIHOT Mepexki np-iSma.

9. HaBectu TeopeTH4HHMI BHpa3 Uil TPOIYCKHOI 3JaTHOCTI
MIPOBIAHOT MEPEXi T TIPOTOKOIY NP-isma.

10. Ax nposiBnsieThest ePeKT 3aXOIUIeHHs JUTs 0e3MPOBiTHOT Mepexi
HOPIBHSHO 3 TEOPETHYHUM BHUPA3OM.

11. TlosicHUTH OTpUMaHi 3aJISKHOCTI Ul MPOIYCKHOI 3IaTHOCTI
JUTS TIPOBiTHOT 1 Ge3MpOoBiIHOT Mepesx np-isma.

12. TloscHHTH OTpHMaHi 3aJEXKHOCTI JUIS CEPeIHBOTO Yacy
3aTPUMKH Tiepeadi MaKkeTiB Ui MPOBITHOI 1 6€3MPOBITHOT MEpPEXK.
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JOJATOK A
JlictuaTr] miamporpam amns MozaemoBanHsa mpoTokory CSMA

%npcsma.m

%non-persistent CSMA System

%Input argument

%now_time: now time but, now_time<0 initializes the access terminals
%Output argument %next_time: next state change time
%%%%%% %% %% %% %% % %%%%%%%%%%%%%%%

function[next_time]=npcsma(now_time)

global STANDBY TRANSMIT COLLISION

%definition of the global variable

global Srate Plen

global Mnum Mplen Mstime Mstate

global Tint Rint

global Spnum Splen Tplen Wtime

persistent mgtime mtime %definition of the static variable

%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%

if now_time<0 %initialize access terminals
rand('state’, sum(100*clock)); %resetting of the random table
mgtime=-Tint*log(1-rand(1,Mnum)); %packet generation time
Mstime=zeros(1,Mnum)-inf; Y%packet transmitting time
mtime=mgtime; %state change time

Mstate=zeros(1,Mnum);
Mplen(1:Mnum)=Plen;
next_time=min(mtime);
return

end

idx=find(mtime==now_time & Mstate==TRANSMIT);
%finding of the terminal which transmission succeeded

if length(idx)>0
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Spnum=Spnum+1;
Splen=Splen+Mplen(idx);
Witime=Wtime+now_time-mgtime(idx);
Mstate(idx)=STANDBY;
mgtime(idx)=now_time-Tint*log(1-rand); %next packet generation time
mtime(idx)=mgtime(idx); %next packet transmitting time
end

idx=find(mtime==now_time & Mstate==COLLISION);
%finding of the terminal which transmission failed

if length(idx) >0
Mstate(idx)=STANDBY;
mtime(idx)=now_time-Rint*log(1-rand(1,length(idx))); %resending time
end

idx=find(mtime==now_time & Mstate==STANDBY);
%finding of the terminal which carrier sensing
if length(idx) > 0
Tplen=Tplen+sum(Mplen(idx));
for ii=1:length(idx)

Jj=idx(ii);
if carriersense (jj, now_time)== %channel is idle
Mstate(jj)=TRANSMIT; %packet transmitting
Mstime(jj)=now_time; % start time of transmitting
mtime(jj)=now_time+Mplen(jj)/Srate; % end of time of transmitting
else % channel is busy
mtime(jj)=now_time-Rint*log(1-rand); %waliting time
end
end
end
next_time=min(mtime); %next state change time

%9%0%%%%%%%%%%%%% end of file %%%%%%%%%%%%%%%

%carriersense.m
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%The function of the carrier sense

%Input arguments -

%no: terminal which carrier sensing

utput argument

%result : O:idle 1:busy

%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%

function [result]=carriersense(no,now_time)

global Mnum Mstime Ttime Dtime %definition of the global variable
delay=Dtime*Ttime; %calculation of the delay time
idx=find(((Mstime+delay)<= now_time) & (now_time <=
(Mstime+delay+Ttime)));  %carrier sense

if length(idx)>0 %carrier is detected
result=1; %channel is busy

else %carrier can’t be detected
result=0; %channel is idle

end

%9%%%%%%%%% end of file %%%%%%%%%%%
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JOJATOK b
JlictuHTH MATpOTpaM U MOAETOBAaHHS MpoToKory ISMA

%snpisma.m

%Slotted non-persistent Isma System

%

%Input argument

%now_time: now time but, now_time<0 initializes the access terminals
%

%Output argument

%next_time: next state change time
function[next_time]=snpisma(now_time)

global STANDBY TRANSMIT COLLISION PERMIT  %definition of
the global variable

global Srate Plen Dtime

global Mnum Mplen Mstime Mstate

global Tint Rint

global Spnum Splen Tplen Wtime

persistent mgtime mtime slot %definition of the static variable

if now_time<0 %initialize access terminals
rand('state’,sum(100*clock)); %resetting of the random table
mgtime=-Tint*log(1-rand(1,Mnum));
Mstime=zeros(1,Mnum)-inf; %packet transmitting time
mtime=mgtime; %inhibit sensing time
Mstate=zeros(1,Mnum);
Mplen(1:Mnum)=Plen; %packet length
next_time=min(mtime); Y%state change time
slot=Plen/Srate*Dtime; %idle slot length
return

end

idx=find(mtime==now_time & Mstate==TRANSMIT);%finding of the
terminal which transmission succeeded
if length(idx) >0

Spnum=Spnum+1;

Splen=Splen+Mplen(idx);

Witime=Wtime+now_time-mgtime(idx);
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Mstate(idx)=STANDBY;
mgtime(idx)=now_time-Tint*log(1-rand); %next packet generation
time
mtime(idx)=mgtime(idx);
end
idx=find(mtime==now_time & Mstate==COLLISION); %finding of the
terminal which transmission failed
if length(idx) >0
Mstate(idx)=STANDBY;
mtime(idx)=now_time-Rint*log(1-rand(1,length(idx))); %resending time
end
idx=find(mtime==now_time & Mstate==STANDBY); %finding of the
terminal which inhibit sensing
if length(idx) > 0
Tplen=Tplen+sum(Mplen(idx));
for ii=1:length(idx)
Ji=idx(ii);
if inhibitsense(jj,now_time)==0 %channel is idle
Mstate(jj)=PERMIT;
[templ kk]=max(Mstime); %calculation of the transmitting
start time slot
if templ<0
mtime(jj)=ceil(now_time/slot)*slot;
else
templ=templ+Mplen(kk)/Srate;
temp2=now_time-temp1,;

if temp2 <0
mtime(jj)=templ+slot;
else
mtime(jj)=templ+ceil(temp2/slot)*slot;
end
end
else %channel is busy

mtime(jj)=now_time-Rint*log(1-rand); %waliting time
end
end
end
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idx=find(mtime==now_time & Mstate==PERMIT); %finding the
terminal which transmission start
if length(idx) > 0

Mstate(idx)=TRANSMIT;

Mstime(idx)=now_time;

mtime(idx)=now_time+Mplen(idx)/Srate;  %end time of transmitting
end
next_time=min(mtime); %next state change time
%0%%%%%%%%%%%%%% end of file %%%%%%%%%%%%%%%

%inhibitsense.m

%

%The function of the inhibit sense

%

%Input arguments

%no: terminal which inhibit sensing

%now_time: now time

%

%Output argument

%inhibit : 0: idle 1: busy
function[inhibit]=inhibitsense(no,now_time)

global Mnum Mstime Ttime Dtime %definition of the global variable
delay=Dtime*Ttime; %calculation of delay time
inhibit=0;

idx=find((Mstime+delay)<= now_time &
now_time<=(Mstime+delay+Ttime)); %inhibit sensing

if length(idx)>0

idx=find(idx~=no); %escept itself
if length(idx)>0 %inhibit is detected
inhibit=1; %channel is busy
end
end

%9%0%%%%%%%%%%%%% end of file %%%%%%%%%%%%%%%



