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HAAEXXHOCTH AOKAABHOIM BBIUMCAUTEABHOM CETU
HA BA3E TOHKOI'O KAMEHTA V1 PABOYIX CTAHIIUI

C. H. Iloaecckmuii, M. A. Kapany3sos, B. B. ZKaauos

Paseute nokaneHbex BhruncauTeabHbIX ceteil (JIBC) cTout mepex AByMs HEpPCICKTUBAMH: TPO-
Jnowkate npoekruposars JIBC, rae aboHeHTaMU BBICTYIAIOT TPagULMOHHEIC «padoune ctaHuum» (PC),
iy sxe BMecto PC HCIonb30BaTh Tak HA3BIBACMEBIC «TOHKHE KIHEHTBD (JaNee MO TEKCTY OYICT UCIONb-
30BaThCS B KAUECTBE CHHOHUMA «TCPMUHAIBHBIC CTAHITHI).

B nHactosmee Bpems Bce "alne ynotpedaseTcs TEPMUH «TOHKHHM KIHCHT», KOTAA MOJ STHM TCPMH-
HOM IOJAPAa3yMEBAETCsl JOCTATOUHO IMIMPOKUM ¢ TOUKHU 3PEHUSI CHCTEMHOU apXUTEKTYPBI PsiA YCTPOUCTB U
MPOrpaMM, KOTOPEIE OOBEIHHSIOTCS OOIMM CBOMCTBOM: BO3MOKHOCTE PaOOTHl B TEPMHUHAIIBHOM PEKUME.

[Ipermymectso PC mepea TOHKUM KIHEHTOM COCTOHT B HE3aBHCHMOCTH OT Hau4ms padoTocro-
coOHOM ceTn — oOpaboTka uHpOpMAILUU OYAST TPOUCXOJUTh U B MOMCHT €€ OTKA3a, TaK KaK B Cy4ac
ucnoap3oBanust PC 06paboTka nHbopMaliu MPOUCXOIUT HETIOCPSACTBCHHO CAMUMU CTAHLIMSIMHU.

B crnyuae ucnonezosanns paboThl TOHKOTO KIIMIEHTa HEOOXOIUM TEpMHHANBHBIN cepBep. Ho mpu
3TOM TOHKHH KJIUCHT 00/1aJacT MUHHUMAJIBHOH anmapaTHONH KOH(HIyparueh, BMECTO KECTKOrO MUCKA
JUTSL 3arPy3KH JIOKQIBHON CICIHATN3UPOBaHHOM oneparmonnoii cucremoin (OC) ucnomssyercs DOM
(DiskOnModule — moaynp ¢ pazpemMoM [DE, Qmam-namMiaTeio # MUKPOCXEMOH, PEANTHU3YIOMICH TOTHKY
OOBIYHOrO MKECTKOTO AMCKA, KOTOpPHIH B BIOS onpenenseTcs Kak OOBIMHBIA JKECTKHH AUCK, TOIBKO Pas-
Mep ero oObIMHO B 2—3 pasa MeHbIIe). B HeKoTOPHIX KOHPUTYpaUHIX CHCTEMBI TOHKHI KITUCHT 3arpyKa-
€T OMCPALIMOHHYIO CHCTCMY TIO CCTU C CEPBEpa, UCTONb3yA npotokoasl PXE, BOOTP, DHCP, TFTP u
Remote Installation Services (RIS). MuHHMaNbHOE HCIONB30BAHUE AIMIAPATHBIX PECYPCOB SABILICTCA
[JIABHBIM MTPCUMYIIIECTBOM TOHKOTO KiueHTa niepeq PC [1].

B cB43u ¢ 5THM BO3ZHHKACT BOMPOC: UTO NYYUIIEC HCMOML30BaTh A npoektuposanus JIBC ¢ Touku
3peHus Haae )KHOCTH [ 1] — TOHKMH KiIueHT WiH TpaguionHse PC?

JUt1 oTBeTa Ha 3TOT BONPOC MPOBEAEM CPABHEHHE IMOKA3aTesieH HAAEKHOCTH THIIOBON CXEMBI
JIBC, nocTpoeHHOI 10 TOMOJOTHH «3BE3/a» Ui ABYX BapHUAHTOB €€ peann3auni. B mepBoM BapmaHTe
JIBC noctpocHa Ha 6a3e TOHKHX KIHEHTOB, a BO BTopoM — Ha 6aze PC. [lng ynporueHus oneHKH nokasa-
teaen nagexxuoctu JIBC paceMoTpum HEOOIBIIYHO KOPIOPATUBHYIO CETh OTACIA (PSAIPUSITHS ), COCTO-
Ay o u3 20—25 THITOBBIX YCTPOMCTB.

HomycTrM, 9TO UCCIeIYEMBIH OTAET 3aHUMACTCS KOHCTPYKTOPCKUMHE PabOTaMH, UCTIONB3YS COOTBET-
crBytoinee mporpamvuoe odecricucHue (I10). Tunosast JIBC taxoro otaena Ha 6aze PC gomkHa coaepkars
padoure CTaHIuH, CepBep, npuHTep. Bee yerpoiicTBa 00beIUHSIOTCS B CETh Yepe3 KOMMYTATOp (CM. puc. 1).
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Puc. 1. Cxema coemquacHus ycrpoiicts B JIBC Ha 0asze PC
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B cocras Tunosoii JIBC Ha 6a3e TOHKOTO KJIMEHTA BXOJST TCPMUHAIBHBIC CTAHIIUH, CEPBEP, MPUHTED,
a TAKXKE TCPMUHAIBHBIN CEPBEP, KOTOPBIH 00CCIICUNBACT JOCTYII MOIb30BATE/ICH YCPE3 TOHKUH KIHCHT K HE-
00X0aMMBIM I paboThl pecypcam. Bee yerpoiicTBa 00beIMHEHBI B CETh Yepe3 KOMMYTATOp (puc. 2).
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Puc. 2. Cxema coenuacHmA yeTpoiicts B JIBC Ha 0a3¢ TCpMUHATBHBIX CTAHIIHI

Cohopmymupyem kpurepuu otkaszos [1]. s 31oro HEOOXOAUMO ONPEACTUTD, KAKAEC HCUCIIPABHOCTH
3NEMEHTOB ABILIFOTCS KPUTHYHBIMU TS BBIMIOMHEHI 3a1aHHbIX (yHKIMH cetu. [Iyets Ha otaen (mpexnpus-
THe) BbiaeacHO 20 pabourx MecCT, U 3arpy3ka OTACIa MO3BOLICT OCTABHTH JBa pabovrX MECTa B Pe3cpBe.
Ocranpabie 18 pabounx MECT UCIIOB3YIOTCS HEMPEPHIBHO B TCUCHUE BCETO pabodero qHs (8 4acoB B CYTKH).

Ucxons u3 storo otkasz 6omnee ueM a8yx PC (TepMHHATIBHBIX CTAHIMN) MPHBEICT K OTKA3y BCEH
JIBC. Otka3 cepsepa, 0TKa3 OHOTO M3 TEPMHUHATBHBIX cepBepos (a1 JIBC Ha ocHOBE TOIBKO TOHKOTO
KIHCHTA) M OTKa3 KOMMYTaTopa Takxke npuBoAiaT Kk otkasy Bced JIBC. Otkas mpuHTepa HE SBISCTCH
KPHUTHYHBIM, TaK KaK 33Ja41 OTACIA HAIPSAMYIO HE CBA3aHBI C HEMPEPBIBHBIM €TI0 UCTIOIB30BAHUEM H TO-
3TOMY MPH OLCHKE HAACKHOCTH OH HE VUHTHIBacTCA. OTKa3 KOMMYTHPYIOIICH CETH MPOBOJOB TAKXKE HE
VUHTBIBACTCS, TAK KaKk B 00cnx BapuaHTax peannzanun JIBC Habop coeAMHEHHUN MPAKTUYCCKH OAHHAKO-
BBIH, & BETMIMHA HHTCHCUBHOCTH OTKA30B PEHEOPEKIMO Mana.

OTtkasel Takux aeMeHTOB PC, Kak BHCITHEE 3aMOMHMHAOIICE YCTPONUCTBO, MOHUTOP, KIIABHATYPA,
MEIIIb, BUACOKAPTA, CHCTEMHA T1aTa, MPOLECCOp, CHCTEMA OXIKICHHUS, OJIOK MUTAHUS, OTICPATHBHOE
3aMOMUHAIOLICE YCTPOHCTBO, ABNAIOTC KpUTHIHbIME 4711 PC 1 BeayT k ee oTKa3y.

[lpuHuMas Bo BHUManue yciaosusa (pyHkimonuposanus JIBC u kpurepnu 0TKa30B, MOCTPOUM
cTpykTypHBIe cxeMbl HagexkHocTH (CCH) mns pasHeIX ypoBHEH pasykpynHEHus [2, 3].

Ha BepxHem ypoBHE paccMartpuBacTcs COBOKYMHOCTh ycrpoicts, CCH kortopol mpeacTaBisert
cO0OM TPYIITY «HOCIEAOBATCIBHOC COCTUHCHUE» [3] Tpex ONOKOB (KOMMYTATOP, CEPBEP, KOMMYTHPY-
I0IIAas CETh) U PE3CPBUPOBAHHON rpymmel (paboyas rpyIna U3 TCPMHHATBHBIX WK pabounX CTAHIIUH).

CTpYKTYpHBIC CXEMBI HAICKHOCTH TpuBeacHB Ha puc. 3 (ana JIBC Ha 6aze PC) u Ha puc. 4
(amsa JIBC Ha 6a3e TOHKOTO KIHUCHTA).
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Puc. 3. Crpykrypnas cxema Hanexsoctu JIBC Ha 6aze PC
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Puc. 4. Crpyxrypras cxema HaaexHocTn JIBC Ha 6a3¢ TOHKOTO KIHCHTA

Ha creayromem ypoBHE pa3yKpPYMHEHUS! PACCMATPUBACTCS COBOKYITHOCTh PA0OUYUX / TCPMHUHAIb-
ubix crannmii, CCH koTopsix mpeacraBiseT coOOH IPyIIy «CKOI3AMICS Pe3CpBUPOBAHUE 1 U3 m» [3]
JaBaauaTd OnokoB (18 OCHOBHBIX PaGOYHMX/TCPMHHANBHBIX CTAHIMN PE3CPBHPYETCH ABYMS CTAHLIMSAMH,
KXKAas 13 KOTOPBIX MOXKET 3aMCHUTH THOOYIO OTKA3aBIIYI0 OCHOBHYIO).

Ha HmxHEM ypoOBHE paccMaTpuBacTCs COBOKYIHOCTb 3NeMEHTOB padoucii cranumu, CCH xoro-
PBIX MPEACTABISACT COOOU TPYIITY «IOCICAOBATEIBHOC COCAUHEHUEY [3] mecsatn GIokoB (MOHUTOP, MPO-
LECCOP, OTICPATHBHAS NAMSATh, )KCCTKHH JHCK, KJIaBUATYPA, MBIIIb, OJIOK MMATAHUS, CHCTCMHAS IUIATa, CH-
CTEMAa OXJIAKICHUS, BUICOKAPTA).

Pacuer nanexuocru JIBC npooaurcs B ABa yrana:

— BO-TICPBBIX, PACCYUTHIBACTCS (OMPEACIACTCS) HAACKHOCTD JICMCHTOB B OTACIBHOCTH,

— BO-BTOPBIX MPOBOIUTCA pacueT HaaexkHocTu JIBC B memom.

Tunosas cxema nposegeHus pacuera Hagexxaoctn JIBC, semonnennas B Hotammsax IDEFO [4],
MpeACTaB/ICHA Ha pucC. 5.
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Puc. 5. IDEFO: TumoBas cxema nmpoBeeHus pacueTa Haaexuoctd JIBC
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OTMeTUM, YTO XOTS HA CXCME H MPUCYTCTBYET PACUCT ONTHUMAIBHBIX 3amacoB kommickta 3UI1
(610k A3 Ha puc. 5), B JaHHOU CTaThe 3TA 3312493 HE PACCMATPHBAJIACH.
3HaucHUS HApaOOTKH HA OTKA3 A/ Kaxaoro snemeHta JIBC momydeHsl HA OCHOBE JAHHBIX, MPH-
BEJACHHBIX HA O(HUIMAIBHBIX CalTaX MPOU3BOAMUTENICH W B HH(MOPMAIMOHHO-CIPABOYHOU Oase AaH-
HbIX [5, 6]. Ilepeuens snementos JIBC u ux mokasaTenu HaICKHOCTH IMPUBEACHBI B TA0. 1.
Tabmuna 1
Ilokazarenmn HanexkHOCTH 31eMEHTOB JIBC
ITokasaTem HAOECKHOCTH

HammenoBaHme 31eMeHTA Cpenrsst HapaOoTKa Cpexaee BpeMs
HA OTKa3 BOCCTAHOBJICHHS

Monurtop Samsung 957MB 750 000
Mpims HP 100 000
Knasuarypa HP 100 000
Cuctemuag mwiata Intel DP5S5WP 100 000 4 yaca ns PC
bnok muranums Intel 100 000 B cOope (110 JaHHBIM
Cucrema oxaxaeHus Intel 55 000 peanbHOH
Tponeccop Intel Core i7 550 000 3KCILIy ATALHH)
Oneparusras namsrs Kingston DDR3 KVR1066D3N7/4G 4GB x2 500 000
Buneokapra GeForce GT 240 55 000
KecTkuii Auck M000T0 MPOU3BOIUTEIL 500 000
KommyTarop SRW2024 — 24-Port 10/100/1000 Gigabit Switch 98 690 1
Cepsepsr Intel 45 000-55 000 4
TepmunanpHasa cranums Kingsem UTCSS5i Ultra Thin Client 400 000 3

Ha puc. 6 mpuseacHa rucrorpamma [S], OCTPOCHHAS MO AAHHBIM Ta0/1. 1, HA KOTOPOW MOKA3aHO
pacopeacacHIe CPeIHUX HAPAOOTOK Ha 0TKa3 3meMeHTOB PC 1 koMMmyTaTopa.
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Hapa60TKa Ha OTKa3, TbIC. Y
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B MoHuTOp B [Npoueccop B OnepatyBHAA NamATb
M KeCTHUn AUCK B Knasuartypa B MbiWwb
1 bhok nuTaHua I CucTtemHaa nnata KommyTtaTop

1 Cuctema oxnaxaeHua ! Buoeokapra

Puc. 6. 'ucrorpamMma pacnpeacncHua CpeAHNX HApaOOTOK HA 0TKA3 31eMeHTOB PC
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Kak BuanHO 13 puc. 6, HauxyAmye 3HAUCHHU UMEIOT BHACOKapTa M cucteMa oxnaxaeHus (55000 ga-
coB). IMEHHO 3TH 37€MEHTH BXOAAT B cocTaB PC M OTCYTCTBYIOT B COCTaBE TEPMHHAIBLHOM CTaHIIVH,
YTO OUEBUIHO CKAXKETCS HA MOKA3ATCIIX UX HAJCKHOCTH.

OueHka cpeaneii HapaboTku HA 0TKa3 mpooautcs B coorseTcTBud ¢ OCT 417 0.012.242-84 [3] mo
crenyroluek dopmye:

i=1TOi

rae To, — cpeanss HapaOoTka Ha oTKa3 i-ro oTaenpHoro anemenTa CCH.
Koadduipent rotoBHOCTH paccuuThiBacTCs Mo hopmy.ae [7, 8]:
__ Iy
T

Cpeanas HapaboOTKa HAa OTKA3 COBOKVIIHOCTH PabovMX/TCPMUHAIBHBIX CTAHLHUH, MPEACTABIIIO-
X CO0OH PE3CPBUPOBAHHY O TPYIINY, PACCUUTHIBACTCS 0 (hopMmyic:

>l (M)

_li=o
o~ m
hC (AT

TI€ M — KOMMIESCTBO PE3EPBHBIX 3JIEMEHTOB; /N — 00IIee KOIUIECTBO JIEMEHTOB; A — HHTEHCUBHOCTD OT-
Ka30B OJHOTO 3JIEMEHTA; Iy — CPEJHEE BpPeMs BOCCTAHOBICHUS OJHOTO JICMEHTA.
CpeaHee BpeMs BOCCTAHOBIICHHUS TAKOH CUCTEMBI PACCUUTHIBACTCS 110 opMyc:

T;
Ty =—22.
B 1

[Iposenem pacueT cpeauel HAPAOOTKH HA OTKA3 AL CXEMBI, IPCACTABICHHOH Ha puc. 2.
Paccunracm 3HaueHue HapabOTKU HA OTKA3 A ogHoM PC:

1
TOWS = ﬁ =9643 u.

i=1 TOi

Ha puc. 7 nmpuBeaeHa rucrorpaMMa pacnpeie/icHUs CPSIHUX HApabDOTOK HA OTKA3 COCTABHBIX Ha-
cren JIBC.

400

Hapa60TKa Ha OTKa3, TbiIC. Y

YCTpoFicmo\"

W TepMUHaNbHaA cTaHumMa M KommyTtatop ™ Cepep M pafoyasa cTaHuma

Puc. 7. TucrorpamMma pacnpeieICHHSA CPSAHUX HAPAOOTOK HA OTKA3 COCTaBHBIX yacteii JIBC
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Kax Buano u3 puc. 7, cpeansis HapaOOTKa HA OTKA3 TCPMHUHATBHOHN CTAHLIMK HA HECKOJIBKO MOPSII-
KOB BHIIIEC, UM y cepBepa u PC.

OueHuM CPeIHIO HAPaOOTKY Ha OTKA3 A Pe3CPBUPOBAHHOM rpymmbl PC:

> Cy(ATgs)

Towssys =—i=()’— =2.32x10* u.
A CY(ATgs)"

Cpeanree BpeMs BOCCTAHOBICHHS IJT TAKOH CHCTCMBI PABHO

7
Tp=—22-=8
m+1
KoaddurueHt rotoBHOCTH paBeH
7
Kpwssys =—C"" 0 — 999655

T'owssys + 15

Cpennsas HapaboTKa Ha 0TKA3 [T OJHOTO CEPBEPA COCTABHUT

T'oserv=— =43662 u.

>
i=l 1 Oi
[IpoBeaem pacueT cpeaHel HAPAOOTKH HA OTKA3 A CXEMBI, IPEACTABICHHON Ha puc. 3:

1
Loy =——=13130

i=l TOi

D Cy (AT )

Totssys =—=L——— =878.10" u,
A CN (}"TBS)

. T
1y =-22=1 uac;

m+1

,
Kpwssys =—2""% 0999998 ;

Towssys + 1y

1
Ty, = P

1
7.

Peayaprarer pacueroB mokazaTenci HAACKHOCTH cocTaBHbiX Yactei JIBC Ha Daze TepMUHATBHBIX
U pabovYUX CTAHLIUH CBEACHBI B TA0I. 2.

=17520 .

Tabauna 2
Peayaprars pacueToB mokazaTe/cH HaASKHOCTH cocTaBHbIX uacTed JIBC
JIBC na 6aze PC JIBC Ha 0a3e TepMUHATIBHBIX CTAHIMH
Haumenosanme Kommuectso, Ha | mT. KomuecTso, Ha | miT.

IIT. Ty, Tg, IIT. Ty, 1 Tg,
Cepsep 1 43662 4 1 43662 4
TepMHHAIBHBIN CEPBEP — — — 1 43662 4
KomMyTarop 1 98690 4 1 98690 1
Pabouas cranmmst 20 9643 4 - - -
TepMHHAIBHAS CTAHLIAA — — — 20 400000 3
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Koa¢ddumuent roropnoctu ansg JIBC Ha 6aze PC:

K =1 K =0:99955
i=l

Koa¢dpdumuent roroproctu i JIBC Ha 6a3e TOHKOro KIHEHTA:

Kry =[] K 1, =0.99981
i=l

Cpenuee Bpems Boccranosinenus aist JIBC Ha 6ase PC:

Ty =1, = 6,03 u.

ri
Cpennuee B BocctaHosaeHus i JIBC Ha 6a3e TOHKOTO KIHCHTA!

1-K
Tgy =Tgy——22=326 u.
12

PacueTHbie 3HaueHUs cpeaHel HapaOOTKU HA OTKAa3, BPECMEHH BOCCTAHOBICHHS U KO3 HINCHTA
roToBHOCTH Ana aByX peammsarwii JIBC m3 20 cranmumii ¢ y4eToM ABYX PE3EPBHBIX IPEACTABICHBI
B Tabm1. 3.

Tabmua 3
CpasHenue nokaszarencii nHagexxuoctu JIBC
Tloxazarens HAOCIKHOCTH
Tun JIBC To To K
Ha 6a3e PC 1,313 - 10* 6,03 0,99955
Ha 6a3e TOHKOrO KIHCHTA 1,75 - 10* 3,26 0,99981

W3 tabn. 3 sugHo, uto k03dduiment rorosaoctu s JIBC Ha Gase PC meHbine, yem y aHajo-
rryHoi JIBC Ha 6a3e ToHkoro kmuenTta. Cpeanee Bpems HapaboTku Ha otkas A JIBC Ha 6aze ToHkOro
kiIHeHTa Gonpiie, ueM y cxemsl JIBC nHa 6ase PC, a cpeanee Bpems BocctaHoBnenus Hike. [IpuseneH-
HOC CpaBHCHHE MOKa3biBacT, uto peanusamms JIBC Ha 6asze 20 TepMUHANBHBIX CTAHIUMN, ABES U3 KOTOPBIX
HAaXOJATCA B PE3EPBE, OKA3BIBACTCS HAACKHEE, YeM e¢ peanu3anrs Ha 6a3e pabounx CTaHLHUH.

[ToxBoxs UTOrM MPOBEACHHOIO AHAITN3A, MOXKHO YTBEPXKIATh, YTO 0OJICC HAACKHBIM THIIOM SIBIIS-
etca JIBC Ha 6a3ze TepMuHampHbIX cTaHUUd. C MPakTHUCCKON TOYKH 3PSHUS 3TO MOKA3bIBACT, UTO MEpe-
x01 k coznanuo JIBC Ha 6a3e TOHKOrO KIMCHTA SBISICTCS LIENeCOOOPa3HBIM U C MO3ULMH HAJACKHOCTH.

Bueapenne JIBC, cocTosimux U3 TEPMUHATBHBIX CTAHLHN B COBOKYIMHOCTH C «oOmaunbiM» 110,
MOXET CYLIECTBCHHO CKAa3aThCSl HA IMOBBHIIICHHUH YPOBHS aBTOMATH3ALUMH, KAa4decTBA U HAAC)KHOCTU
(OVHKIHOHHPOBAHUS NPEIIPUATHH.
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Annomayus. TIpuBOANTCSA CPABHCHHC JBYX BAPHAHTOB
peammanuu JIBC ¢ HCIOJNB30BAHMEM TOHKHX M TOJ-
CTBIX KJIHCHTOB N0 KPHTCPHEO HANC)KHOCTH. [IpHBCICHBI
pesynsTarel pacueToB HaaekHocTH JIBC, KOTOpHIC 10-
Ka3bpBarOT mpeuMymniecTBO JIBC, MOCTPOCHHBIX C HC-
TMOB30BAHMCM TOHKHX KJIHCHTOB  (TCPMHHATHHBIX
CTAHIHH).

Knrouesnie cnosa: JJCKTPOHHO-BBIMUCIIUTCIIBHBIC CPCA-
CTBA4, JOKAJBHBIC BEITYHCIUTCIBHBIC CCTH, HAACKHOCTD.
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Abstract. The article gives a comparison of the two var-
iants of realization of a LAN using thin and thick clients
on the criterion of reliability. Results of calculations of
reliability LAN that prove the advantage LAN, built
with the use of thin clients (terminal station).
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