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XMeNnbHUIBKHN HALIOHAIBHUH YHIBEPCUTET

MNPOAYKTUBHICTD JIOKAJIBHUX MEPEX TA AITAPATHUX 3ACOBIB

B pobomi sukoHaHi ekcnepumeHmMa/bHi 00CAi0NHCEeHHS KOMNJAEKCHO20 8NJAUBY anapamuux 3aco6is, monosoaii,
npozpamHozo 3abe3neveHHs: ma 3asaHmaxceHocmi Ha npodykmuegHicmv mepedici. Jlocaidxicysanucy mepexci Ha 6asi
penimepa ma komymamopa 3ipkonodiéHoi mono.io2ii ma monosozii muny nocaidogHutl aaxyroz. Ompumai epagdivni
3asexcHocmi nponyckHoi 3damuocmi 8id  kinbkocmi po6ouux cmanyitl. BidmiveHo, wjo xapakmep 3aiexcHocmi 045 8cix
pO32/SIHYMuX npucmpoie npakmu4Ho He 8idpi3Hsembcs. He susigseHO cymmegozo 8naugy Kilbkocmi kKoMymamopie Ha
nponyckHy 3damuicmbs mepexci muny nocaidosHull sauyroe. IlokasaHo, wo 6 Mepedxci kKomn'romepie 3 pisHUMU
onepayitiHumMu cucmemamu weudkocmi nepedaui cymmeso gidpisHsaromucs. Hasedeno epagpiku enaugy Kiabkocmi
KoMn'tomepis 3 pisHUMuU onepayiliHuMu cucmemamu Ha NPonyckHy 30amHicme.

Kawuosi caosa: nponyckHa 3damuicms, egpekmueHa weudkicms, 10KaAbHA Mepedca, penimep, komymamop, Wi-
Fi-poymep.
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LAN PERFORMANCE AND HARDWARE

Experimental researches of complex influence of vehicle facilities, topology, software and work-load on a network performance
are in-process executed. Networks were investigated on the base of repeater and switchboard of star-shaped topology and topology of type
successive chain. Graphic dependences of carrying capacity are got on the amount of the work stations. It is marked that character of
dependence for all considered devices does not differ practically. It is not discovered substantial influence of amount of switchboards on the
carrying capacity of network of type successive chain. It is shown that in the network of computers with the different operating systems of
speed of transmission differ substantially. Resulted graphic arts of influence of amount of computers with the different operating systems on
a carrying capacity.

Keywords: bandwidth, the effective speed LAN, repeater, switch, Wi-Fi-router.

Beryn

[IponyKTHUBHICTh JIOKAIBHUX OOYHMCIIOBAJIBHUX MEPEX € HANEBHO OJHUM 3 HaWBaXKJIMBILIMX HapaMeTpiB
micist 3a0e3nedeHHs (QYHKIIOHATBHOTO MPU3HAYeHHS MepeXki. BoHa BIuimBae Ha MIBUAKO/II0 MEPEkKEBUX 0a3 JaHUX,
3IiMICHEHHSI PO3MOAUIEHNX O0YHCIeHb, poOOTYy B riiobambHHX Mepexax. Cepen (akTopiB, IO BIUIMBAIOTH HA
MIPOXYKTUBHICT HA3WMBAIOTh THII MEPEXKEBOTO MPOTOKONY, JOBXKHHY KaJpy, CTYMiHb 3aBaHTAXECHHS MeEpexi,
BenmuuHy Tcp BikHa Ta 6araro iHmmX. [Ipu boMy maneko He 3aBXAU € MPUKIAIN KiTbKiCHOI OIIHKH WX BILTUBIB.
B peanpHHX KOMITIOTEPHHX MeEpekax BHHHMKAIOTH TaKi KOMOiHAIlii MpOrpaMHUX Ta amapaTHUX (haKTopiB, BIUIMB
SKAX Ha TNPONYKTHBHICT Mepexi mnepeabayuTH BaKKO. TOMy JOLUIBHUM € BUKOHAHHSA EKCIICPUMEHTAIbHUX
JOCIIKCHD B pealbHUX YMOBAX, /Ie MOKHA BUSBUTH KOMIUICKCHUN BIUTUB Pi3HUX (PAKTOPIB.

Ionepeani xocaigxeHHst

[IpuponHo, 110 BUBYEHHS MPOJYKTUBHOCTI MEPEK Ta MPOITYCKHOI 3[JaTHOCTI MPUCTPOIB, IO JIEXKATh B 1X
OCHOBI He mo30aBineHo yBaru [1—4]. B poOoti [2] 3xificHeHuid aHami3 HHU3KM (DAKTOPIB, SKI MEBHOI MIipOIO
BIUIMBAIOTh Ha €(EeKTHBHY HIBHJKICTh Ta NPOIMYCKHY 3IaTHICTh Mepexi. HaBeneHi oOumcieHHs CBim4aTh Mpo
CYTTEBUI BIUTMB BEJIMUMHH KaJpy, HaBeJeHO rpadiki BIUTUBY TOIOJIOTi MEpexi, mapaMeTpiB KBITYBaHHS Ta iHIIE.
ExcriepuMeHTanbHI JOCTIKCHHS MPOAYKTHBHOCTI MEpeki Ha 0a3i KOHIIEHTpaTopa HaBeleHo B poOoti [3].
[NokazaHo BIUIMB Ha MIBUAKICTH Mepeaadi BeMnIrnHH (aily Ta KiUTbKocTi pobdounx craHmii. Brmue gopmary daiiny,
TIOPSIZIKY T/’ €JHAHHS KOMIT FOTEpPiB B MEpeXi Ha 6a3i KOMyTaTopiB HaBeAEHO B poOoTi [4].

IocTanoBka 3agaui

Buxonsan 3 TOrO, 0 HAa MPOLYKTUBHICTH JIOKAIBGHOI KOMIT IOTEPHOI MEpeXi BIUIMBAIOTH OCOOJIMBOCTI
amapaTHHX 3aco0iB, TPOrpaMHOrO 3a0e3MEYCHHS Ta apXiTeKTyph MepeXki B JaHii poOOTi CTaBUTHCSA 3amada
eKCIIePUMEHTAIBHO]I ITepeBipKa iHTErPOBAHOTO BIUIMBY IHX ITAPaMETPiB.

OcHOBHA YaCTHHA

JociimKkeHHs] BUKOHYBAJIMCh B Mepekax 3ipkonoAioHo1 Tomosorii Ha 6a3i moBroproBada Repiter 10 — Base
T, xomyratopa ta Wi-Fi-poyrepy. Bimbln ckiafiHi CTPYyKTypH CTBOPIOBAIMCH 3@ TOIOJIOTIEIO «IOCIITOBHUN
naHmor». [IpoaykTHBHICTH oO4YMCITIOBaNach 32 €(EeKTHBHOIO IIBWAKICTIO Mepeaadi iHdopmamnii 3 JIOKaJbHUX
KOMIT FOTEPIB.

Ha pucynky 1 HaBeneHo cxeMy Mepexi 3 II’siThOMa poOOYMM CTaHIISIMH, SIKi TToeHaH] peritepoM. B xoxi
JOCII/PKeHb BU3HA4yaBCsl BIUIMB KUTBKOCTI POOOYMX CTaHMiM, sSKi OJHOYACHO 3IIMCHIOIOTH mepenady aitra
BenmmunHoIo 15 MO. [lepenaua 3ailicHIoBaach Ha OJTMH KOMIT FOTEP OJJHOYACHO Pi3HOIO KUIBKICTIO pOOOYMX CTAaHMIN
BiJl OJHI€T O YOTHPHOX.
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Puc. 1. Cxema JoxaabHoi Mepe:ki Ha 6a3i peniTepa

PesynpraT mocmimkeHs B rpadigHOMY BUTIISIII IpeaCcTaBieH] Ha puc. 2. OTpuMaHi JaHi cBiI9aTh Mpo Te,
IO 3arajbHa MIBHIKICTH Iepenadi BciMa poOOYMME CTaHIISIMHA Yepe3 OOMH IMOPT B PO3TIIIHYTOMY Miara3zoHi
KIJIBKOCTI pOOOYHX CTaHIIiil € HE3MIHHOIO 1 JOPIBHIOE IIBUIKOCTI Tiepeayl ofHieto craniieto 8,2 Moit/c. L{ikaBum €
Te, WO ISl IMBHIKICTh BIIPI3HSAETHCS BiJ| aHAIOTIYHMX pe3yibTaTiB, HaBeJeHWX B poboti [3], me edexTrBHA
HMIBUAKICTH AopiBHIOBana 6,2 MOit/c. [IpuunHoIO 11bOro MOke OyTH pi3Ha BENUYMHA KaJpy, SKa 3aCTOCOBYBAalIach B

JAHHX 1 MOTMEePENHIX MOCTIKCHHAX SIKIO IIBUAKICTH
6,2 MOiT/c BiAMOBiAae MiHIMAIBHIN JOBXKHHI Kaapy
500 Oaiit, To mis mBuAKocTi 8,2 MOIT/C NOBXKHHY
KaJpy MOXHA BH3HAYUTH 3 PO3PAXyHKIB, aHAIOTTUHUX
HaBeneHUM B poOoti [2]. Ll Benmmumaa npUOIH3HO
cranoButh 1200 Oaiir. Buxogsuu 3 Toro, 1o momgioHi
BEIMYMHA IIBUAKOCTEH OTpHMaHi [UIA Pi3HHX Bepcid
omepamiiHux cucteMm Windows, TOYHHAOYH 3
Windows XP, a HANAIITyBaHHA MapaMeTpiB
nporokony TCP He 3nilicHIOBanocs, BIAMIHHICTIO
MomNepeNHiX  JOCHIKeHb  Bil  TENepiliHIX €
BUKOPHCTAHHS B MOMNepenHix gociimpkeHHsx Windows
98. Crek nporokonis TCP/IP, skuii mocTaBiseThCs 3
OTIEpAIliifHOI0 CHCTEMOIO, B TIONEPEIHIX 1 B Cy4acHHX
BEpCisiX OnepaniiHuX CHUCTEM HallaIITOBAHWI Ha Pi3HYy
BEJIMUMHY KaJpy, K JIOTTYHO MPUITYCTUTH

Puc. 2. 3anexHicTb e)eKTUBHOT IBUAKOCTI nepegayi Bif KiabkocTi
Po6ouuXx cTaHuii

CxoXi pe3yNnbTaTH OTPHMaHO Jsi Mepexi Ha 0a3i komyraropa Ethernet, 3 aHalOriyHOIO CXEMOIO
MiAKIIOYeHHs poOounx craHniil. bys Bukopucranuii komytarop tuny D-Link DES-1016A, sxkuii Mae MIBHIAKICTH
nepenadi qaaux 100 M6it/c, HaniBayIuieke. Pesynpratn mux AOCHipKeHs HaBeIeHO Ha puc. 3. B xoxi mocmimkeHb
BiIMIYanocs BIIMIHHICTh MK IIBHIKOCTSMH Tiepeladi Ha OKpPeMHX CTaHIisAX. Bimminicts cranoBmia 10 - 20%.
CepeHs IWIBUIKICT HA BUXIIHOMY MOPTY KOMyTaTopa jopiBHIOBaa 84 MOIT/c 1 3MiHIOBAJIaCh B THX K€ MEXax.

B Toi1 e uac mIBHAKICTH OJIHOYACHOI MepeAadi napagebHUMH MOTOKaMH Pi3HUMH HapaMu KOMIT I0TepiB

B
S 80
=
s 60
(3
I
2 40
2
g2 20
=
2 0

1 2 3 4 5

KixpKicTh TIKITIOUEHUX KOM'TOTEPIB

Puc. 3. 3anexnicTh IIBHAKOCTI Nepeaayi Bia kinabkocTi
poGounx cTaHuin
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KinbkicTb pod omix craHyii

Puc. 4. 3anexuicTs mBuakocti nepenadi yepes Wi-Fi - poytep Bin

KUJIbKOCTi KOMII’I0TEpiB, IO OHOYACHO 3iiiCHIOIOTH Nepeaavy

MPaKTHYHO HE 3aJEXKWTh BiJ] KUIBKOCTI map i cTaHOBUTH 80

KOMYTATOP KOMVYTATOP
KOMYTATOP
KOMYTATOP

Puc. 5. Mepeska TUIY NOCJIiIOBHMIi JJaHIIOT Ha 6a3i
KOMYTATOpiB

Mobit/c. Otxe, TpOIMyCKHa 3HATHICTE KOMYyTaTopa
MIPOTIOPIINTa MOJIOBHHI KiJTBKOCTI TOPTIB.
AHaNoriyei  pe3ynpTaTd OTPHUMAHO 1 JUIA

Oe3mpoBinHOi Mepexxi Ha 0a3zi Wi-Fi-poyrepy (puc. 4).
XapaxkTep 1i€i 3aJeKHOCTI Maike HE BIIPI3HAETHCS Bij
PO3ISIHYTHX MOIEPeJHBO alle BENHYMHA e(PEeKTUBHOI
MIBUIKOCTI CYTTEBO HMXKYa, HIK B KOMYTATOpa Ta JEII0
BUIIA, HIK B pemiTepa.
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KinbkicTs KOMmn'loTepis

Puc. 6. Pe3yibTaTi BUBHAYEHHSI LIBUAKOCTEH

BukoHaHO NOCITIIKEHHS TPOMYCKHOI 3IaTHOCTI MEPEkK CKIIATHOT TOMOJIOTIT THITY «IIOCTIIOBHUI JIAHIFOT
Ha 0a3i komyTtaTopiB. KilbKicTh KOMyTaTopiB B CXeMi Mepexi 3MIHIOBAJaCh Bif OXHOTO MO YOTHpPHOX. OmuH 3
BapiaHTIB CXEMH 3 YOTHPMa KOMYTaTOpaMH HaBeleHO Ha puc.5. PoOoui cTaHmii B KOXKHOMY 3 E€KCIIEPHMEHTIB
NPUEIHYBAMCE 10 HEpLIOro KOMyTaTropa a OJHa 3 HUX, Ha Ky 3IiMCHIOBAJNach mepenava, A0 OCTaHHBbOro. [Ipu
OJTHOYACHOMY Tepe/laBaHHi PI3HOI0 KUIBKICTIO KOMI'IOTEpIB OyJM OTpUMaHI 3aJIe)KHOCTI, aHAJOTIYHI HABEICHUM
pasinre (puc. 6).

PesynbraT IpaKTUYHO HE BIAPI3HSIOTHCS y BUMAAKY BUKOPUCTAHHS JIBOX Ta TPhOX KOMYTaTOPIB B CXeMi
TOIIOJIOTIT MEPEKi, IO CBITYUATH MPO HE CYTTEBI BUTPATH Yacy HA 0OpoOKy iH(opMaIlii B KOMyTaToOpi.

HecnomiBaHumMu ~ BUSIBHJIMCSL  Pe3yJIbTaTH
JOCIIKEHHST MTPOAYKTUBHOCTI Mepexi, MoOynoBaHOi
Ha KOMIT'I0Tepax 3 pi3HUMH ONepalliiHIMH CHCTEMaMH.
Mepexka, moOyJOBaHA HA KOMYTaTOpi MOETHYBANa TPH
CTalliOHAPHHUX KOMII'IOTEPH 3 ONEPALiHHOK CHCTEMOIO
Windows XP (puc. 7) Ta naBa HOYTOyKH 3
orepanitaumu cucreMamu Windows 8.

Hanpsamu mepemawi, $Ki po3rIsioamuch B
JOCII/DKEHHSX, Ta OTPUMaHI pe3yJbTaTh BU3HAUCHHS
IIBUJIKOCTEH, HaBeAEHO B TaOJMIIL.

KomyTtarop

DOOYE &

Puc. 7. Cxema mepe:ki 3 pi3HUMH onepaniiifHUMHM cucTeMaMH

Tabuus 1
Hanpsim nepegaui
Ne excnepumenty | Cramionapni I[TK HoytOyku HIBuaxkicts (M0iT/C)

1 1-6 4-6 17/48

2 1,2-6 4-6 13,15 /47

3 1,2,3-6 4-6 11,12,10/45

4 1-6 4,5-6 15739, 41

5 1,2-6 4,5-6 12,9/37,42

6 1,2,3-6 4,5-6 10,13,9/35,37

HaBeneni B Tabnuii JaHi CBiI4aTh Mpo Te, IO B3a€EMHUK BIUIMB PI3HUX OMNEpalifHUX CHUCTEM POOHTH
LIBUJKICTH TIepeAadi AaHUX NOCHTh HE INPOTHO30BaHOI0. Hampukiiax, HasBHICTE B MEpeXi IBOX KOMII IOTEpiB
MMPOTHO30BaHO 3MEHINY€E IMIBUAKICTh HAa HOYTOYyIi 3 omepamiiiHoo cucreMoro Windows 8 Ta Habararto Ounbie,
BTPHUYi, 3MEHIIIy€ IIBUIKICTh Ha CTalliOHAPHOMY KOMII 10Tepi. BIumB KinbKOCTI cTamioHapHUX poOOYMX CTAHIIIH, SIKi
OTHOYACHO 3MIMCHIOIOTH TIepeiady, € MEHIII CYTTEBIM, HiXK B MEPEXKi 3 OTHAKOBIMH OTIEPAIHHUMH CHCTEMAaMH, IO
SIBHO MOYKHA TIPOCTEXHUTHU HA pHC. 8. 3MIHUBCS 1 XapaKTep 3aJIeKHOCTI, 3IEKHICTh € MIPAKTUIHO JiHiitHOI0. CyTTEBO
BiZIPi3HSETHCS MMOBHA IMIBHIKICTH MPH Iepefadi Ha OAWH IOPT KOMyTaropa. SIKIO IpH OZHAKOBUX OIEpalliitHuX
cHcTeMax MOBHA IIBHJKICTh € MPAKTUYHO HE 3MIHHOIO, HE 3aJIeKHOI0 BiJ KITBKOCTI pobounx craHmii (puc. 3), i
CTaHOBUTH MpuOIM3HO 84 MOIT/C TO MpH Pi3HUX ONEPAaIifHUX CHCTEMaX MMOBHA IIBUKICTh 3aJISKHUTh Bij 3arajbHOI
KIJIBKOCTI poOOYHX CTaHIH Ta BiJ KITBKOCTI HOYTOYKiB. B Mepesxi 3 OAHUM HOYTOYKOM IIBUKICTb 3MIHIOETBCS Bif
63 MObit/c i HabmmxkaeTbest 1o 84 MOiT/c npu 30inblIeHH] KinbKocTi pobouux cranuiit (puc. 9). Ilpu HasBHOCTI B
cxeMi Mepexi IBOX HOYTOYKIB 3arajibHa IIBUJKICTh Nepenadi Ha cepBep Jocsrae i HaBiTh nepesuinye 100 Moit/c.
e Ginple, HOK TPH Mepefadi OJHAM KOMIT I0TEPOM UM HOYTOYKOM 3 OyIb — SIKOIO OTIEpaIiifHOI0 CHCTEMOIO MpH
TIPUAHATIN JOBXMHI KaJpy Ta A0CATa€ MPOIYCKHOI CITPOMO>KHOCTI IOPTY KOMyTaTopa.
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Puc. 8. 3anexnicTs MBUAKOCTI Nepenadvi Bix KiTbkocTi Puc. 9. 'padikn noBHOI IBHAKICTH Nepegayi

cTaliOHAPHUX KOMII'I0TePiB B Mepe:Ki 3 0THUM HOYTOYKOM 1 — oquH HOYTOYK B Mepeki, 2 — ABa HOYTOYKH

(rpadiku 1,3) Ta 1BOMa HOyTOYKamMu (rpadiku 2,4)

BucHosknu

OTpuMaHi pe3yJIbTaTH eKCIEPUMEHTATBHUX JOCIIHKEHb TAF0Th MOXKJIMBICTh 3pOOUTH HACTYIIHI BUCHOBKH.

CyuacHi Bepcii omepamiiiHux cucreM Windows BHKOpPHCTOBYIOTH cTek mnporokomiB TCP/IP, sxuit
HAJIAIITOBAHWN Ha OBKUHY KaJpy, 3HAYHO OLIBINY, HDK B MOMEPEHIX BepCisixX omeparniiiHoi cucremMu. B mepexax
3ipKOnOAiOHOT TOMOJOTIT 3aJIeKHICTh MIBUIKOCTI TIepeIadi BiJl KiTBKOCTI KOMIT FOTE€PIiB MPAaKTUYHO HE 3aJIC)KUTH Bif
6azoBoro mpucTporo. Ilpm 1mpOMy 3aranbHa IIBUAKICTH TEepenadyi MPaKTUYIHO HE 3MIHIOETBCA. B cKiagHux
TOIOJIOTISAX THITY «IOCIIIOBHHUN JIAHIION» HAa 0a3i KOMYTaTOPIB IIBUKICTh MPAKTUYHO HE 3aJISKUTDh B/l KUIBKOCTI
KoMyTaTopiB. HasBHICTH B Mepexi pi3HUX ONepaliiiHuX CUCTEM CYTTEBO 3MIHIOE XapaKTep nepeaai.
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