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Hirschmann: Bectn
C KOMMYHUKALMOHHOro ppoHTa

CTaThs NOCBALLEHA MPOMBILLIEHHOMY KOMMYHMKAUMOHHOMY obopyaoeanuio Hirschmann.
MNpueeaéH 0630p HOBMHOK NPOAYKLMMU HO OCHOBE COBPEMEHHbIX TEHAEHLMM, OMUCAHbI
HOBblE BO3MOXHOCTU 0bopyaoBaHmus no obecrnedeHUIo HapEXHOCTU ceTH. B 3akniouenne
[OH NPOrHO3 AASIbHEMLLErO PA3BUTUS NMPOAYKLMM 3TOFO M3BECTHOrO Hemeukoro GpeHaa.

Jlnsi  OOJNBIIMHCTBA  CIIELIUMAJIMCTOB
openn Hirschmann — 3To mpoMbIluieH-
Hble KOMMYTaTopbl. OTAenbHbIe «OyKBO-
€/IbI» BCIIOMHST, YTO 9TO KOMIIAHUSI C yKe
87-nmeTHelt WcTOopMell, HadaBIas CBOIO
NeATeIbHOCTh C M300peTeHus] pazbeéMa
tunma banana plug. KoHeuHo, Torma
Ethernet He ObLJIO U B MIOMUHE, U KOMIIa-
HUS 3aHUMaiach pa3paboTKOW M TPo-
W3BOJICTBOM aHTEHH IS PANiO U TEIeBU-
neHust. [lepBbIil MPOMBIIUIEHHBIN KOH-
nentpatop (cepuss ASGE) Ethernet ot
Hirschmann mosiBuiacs cmycTtsi Bcero
3 roma mocie IyOJMKAallMKM CTaHaapTa
ceteBoro Ethernet — B 1983 romy. C tex
nop Hirschmann — reHepaTtop WHHOBa-
LM ¥ CBOETO poja 3aKOHOJAATeslb MOJ B
MUpPE TPOMBIIIJIEHHBIX KOMMYTaTOPOB:
mnepBasi ONTOBOJIOKOHHASI CETh, Pe3epBU-
pPOBaHHOE KOJIbII0, MOLY/IbHBII KOMMYTa-
TOp M TIpOYUE YK€ MPUBBIYHBIE BELIU
BBILUIA U3 OM3aifHEPCKOTO 1IEHTpa KOM-
MaHWuU.

3a mocnenHue roasl ¢dupma Hirsch-
mann CMeHWJIa cpa3y HECKOJbKUX Bia-
nenblieB. B 1997 rony komnanust Puuapna
XuplliMaHa BOLUIA B U3BECTHBIM HEMELl-
kuii koHuepH Rheinmetall AG, HO yxe
yepe3 3 rozxa Obla MpojaHa KOMIMAaHUM-
uHBectopy HgCapital. TlocnenHsst ropu-
auMyeckasi BCTpsicKa Tpou3olia B
2007 romy — c TepexoaoM B COOCTBEH-
HOCTb KPYIMHOTO aMePUKAaHCKOTO Mpo-
M3BOAUTENS Kabenst — komnaHuu Belden.

Ha nanHbiii MoMeHT 3a Hirschmann
ocTascsl TOJIbKO caM OpeHA W, YTO Hau-
0ojiee BaXXHO, MCTOPUYECKOE MPOU3BOJI-

CTBO M pa3paboTKa B HEMEIIKOM T'OpOj-
ke Neckartenzlingen Henaneko ot LTyr-
rapra.

Tlocne mapel JieT €CTeCTBEHHOTO 3a-
THUIIBST, CBSI3aHHOTO C TIEPEXOIHBIM TTEPH-
OJIOM 1 CMEHOI PYKOBOJICTBA, B JIMHEIKe
Hirschmann rosiBuich HOBble MOIUDU-
Kalliy CYIIeCTBYIOIIMX IPOAYKTOB, MPO-
M301IUIO0 CepbE3HOe OOHOBJICHME IPO-
rpaMMHOIO O0ecreueHrsI, HaJyaJloch aK-
TUBHOE COTPYIHUYECTBO CO CTOPOHHUMU
KoMnaHussMu. Ho 060 BceM Mo mopsiaKy.

FIRMWARE —

BOrATbIA BHYTPEHHUM MUP
BcerpoeHHoe nporpamMmHoe obecrieye-

HUE YIPaBISIEMOr0 KOMMYTAaTopa, 00Jib-

1€ M3BCCTHOC KakK ITPpOIIMBKa, WIN ﬁrm—

ware, OTBeJaeT 3a Bce (hYHKIIMU, BHIXOJIsI-
1Me 32 PAMKH TEPEChUIKU MMaKeTOB JIaH-
HbIX. Ha 1aHHBIi MOMEHT B KOMMYTATO-
pbl Hirschmann nHTErprpoBaH MMPOKUIA
Habop (QYHKIWIT TUarHOCTUKU, YIIpaBJic-
HUSI TpaUKOM M TIp., TIOJHBIA UX CITU-
COK MOXXHO HaliTU Mo cchiake ftp:
//ftp.prosoft.ru/pub/Hardware/Hirschmann
/datasheets/Platform_SW-60.pdf. HaGop
(yHKIMIT TTOCTOSTHHO OTTAYMBAaeTCsl U
IOTIOJIHSIETCSI, Ha TEKYIIU MOMEHT
aHOHCUPOBAHO yXe CellbMOe MOKOJIeHUE
npomrBok. Hanbosee 3HaunTeIbHOE HO-
BOBBEJICHUE — pacllMpeHue (GyHKIIMO-
HaJIbHOCTU DPE3ePBUPOBAHHOTO KOJblla
HIPER-Ring 10 BO3MOXHOCTH MOCTpOEe-
HMSI MHOXECTBEHHBIX PE3ePBUPOBAHHBIX
KOJIell B TIpejiesiaX OTHOTO KOMMYTaTopa.

Pe3epBrpoBaHne MHOXECTBEHHbIMI KONbLAMU
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Puc. 1. Cnoco6bl MHOXKECTBEHHOTO KONbLEBOro pe3epBupoBaHusa
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Sub-Ring
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Puc. 2. Tononoruu MHOXXeCTBEHHOr0 KONbLEBOro pe3epBupoBaHUA

Lenb moboro pe3epBUPOBaHUS CETH —
MOBBIIIIEHNE YCTOMYMBOCTH K OTKa3aM
Kabeneil CBSI3M WIM KOMMYTaTOPOB.
B 1997-98 romax Obl1 omyb0IMKOBaH
crannapt [EC 62439, B xotopom cpenu
MpoYnX ObUT OMUCAH TPOTOKOJ KOJbIIE-
Boro pesepBupoBaHust ceteit Ethernet —
MRP (Media Redundancy Protocol), pa3-
paboraHHbIil cneumanuctamMu  Hirsch-
mann. MRP mno3Bosisier o0beauHsThL B
pe3epBUPOBaHHOE KOJIbIIO Oosee 50 Kom-
MYTaTOPOB, OIWH M3 KOTOPBIX SIBJISIETCS
«MEHEIKEPOM KOJIblia», U 00eCIIeuynBaeT
BpeMsI BOCCTAHOBJICHMSI CBSI3M ITOpPSIIKA
200 Mc, B 3aBUCMMOCTH OT HAaCTPOEK.

Kommanusa Hirschmann nepconanusu-
poBana s ceOsl JaHHBI MPOTOKON B
1998 romy — Tak MOsIBUJIACh M3BECTHAsI
nosb3oBareasaM TexHosoruss HIPER-
Ring. Onnako MRP HuKyna He mencs u
TaKkxXe MHTETPUPYETCS B yIpaBlisieMble
koMmmyrtaropsl Hirschmann. Kpowme toro,
MMEHHO OH CTajl 0a30BbIM /I TEXHOJO-
TMA MHOXECTBEHHBIX PE3epPBUPOBAHHBIX
kojierr Multi-Ring, moctymuoit ¢ 2010
roja B Bepcuu MpoiunBok 5.0 u 6.0.

Wpest Multi-Ring B ToM, 4TOOBI cOenU-
HUTb HECKOJbKO PE3epPBUPOBAHHBIX KO-
nen Tuna HIPER-Ring 6e3 ucnonb3oBa-
HUS JOTOJHUTEIbHBIX JUHUIA CBSI3U.
IIpocreiimmii mpuMep IOKa3aH Ha pu-
cyHke 1.

RM — wmenemxep koabua HIPER-
Ring — oTciexuBaeT COCTOSIHUE CETH.
Kak nokazaHo Ha pUCYHKe, C MHTerpalu-
eii IOMOJIHUTEIbHOTO KoJiblia Sub-Ring B
0a30BOM KOJIbLIE MOSIBJISIIOTCS] 1BA KOMMY-
Tatropa — 3T0 SRM-MeHeKepbl CTOPOH-
Hero KoJjbua. Mx dyHkums aHamornyHa
kKommyrtatopy RM — 3agepxkuBaTh Tpa-
(uk Mo pesepBHOMY IyTU JO MOMEHTa
npeKkpalleHus CBsS3UM IO OCHOBHOMY.
Jlornueckuii pa3pbiB B pe3epBHOM JIMHUKU
MOKa3aH CUMBOJIOM «||»>.

Ha pucyHke 2 moka3aHbl BO3MOXHBIE
TOITOJIOTUM  MHOXKECTBEHHBIX  KOJIEIL.
31ech CTOMT OTMETHUTD, YTO OJMH U TOT XK€

KOMMYTaTOp B 6a30BOM KOJIbIIE (3TO MO-
xeT ObiTh HIPER-Ring, Fast HIPER-
Ring u MRP-Ring) MoXeT ObITh MeHEI-
JKEPOM ISl HECKOJIbKUX CTOPOHHUX KO-
Jiel, Tpu 3ToM B Koublle Sub-Ring uc-
MoJb3yeTcs ToJbKO MpoTokoad MRP. [Tpu
COYETAaHUU HECKOJbKHMX KOJIEIl B OJHOM
KOMMYTATOpPE OHU pa3iessIioTCs MO pas-
HbIM BUpTyaibHbIM ceTsiM VLAN. Takxe
B TeKyllel peajn3allii pe3epBUPOBAH-
HbI€ KOJIblIa HEJIb3s KACKaIUPOBATh JajIb-
111e BTOPOTO YPOBHSI, TO €CTh CTOPOHHEE
KOJIbIIO MOXET OBbITh MPUCOCIMHEHO
TOJIBKO K 0230BOMY KOJIBLLY.

KoHeuHo, Ha mpakTHKe eaBa Ju KOMY-
TO TMOHAAOOUTCH MPOEKTUPOBATh CTOJIb
CJIOXHBIE TOIOJOIMU CETH. 3aTO TMOJ-
KJIIOYEHUE TOJCETe K MarucTpajibHOM
pe3epBUPOBAHHON CETU CTaHeT OoJiee
YIOOHBIM 1 TPAKTUYHBIM, UYEM PaHEE, TEM
Oosiee uto camMu Kommytatopbl Hirsch-
mann OOHOBJSATb He TpeOyeTrcs, HoCTa-
TOYHO CKayaTh HOBbIE MPOILIMBKU U OOHO-
BUTD UX TIO CETH.

OrnrcaHHbIe TEXHOJIOTUU PaboTaloOT Ha
komMmyTtaTopax Hirschmann cepuii Open-
Rail, MICE, MACH, RSR, Octopus.

ETHERNET HA HOBOM
OUBUYECKOM YPOBHE

C pacnpoctpanenrem Ethernet Ha pas-
JIMYHBIX YPOBHSIX MPOMBIIUIEHHON aBTO-
MaTu3alny HeM30eXHO BCTaJl BOMPOC O
COTIPSDKEHUM €0 C OPYTUMU WHTepdeii-
camu, Hampumep RS-232/422/485.
Y Hirschmann Bcerma Obuta JTHMHe#Ka
npoaykuun OZD (onTUKO-3JeKTpude-

10LAN

ckue npeodbpasoBareau RS-485, PROFI-
BUS, Modbus), Ho mpeobpa3oBaHKe TTPO-
TOKOJIA TIepelay JaHHBIX B 9TUX YCTPOIi-
cTBax He MpousBoauTcs. WMHXeHeps
KOMITaHUHU He CTaJu U300peTaTh BEJIOCH-
Mea ¥ 3aKJTI0YWIM JOTOBOP C IPYroit He-
MELIKOW  KaMMaHUeK-pa3paboTuMKOM
Perle Systems. Tak B nmHelike Hirsch-
mann TMOSIBUJIOCH 4 cepBepa Tocjea0Ba-
TETbHBIX UHTEPDEICOB C MIMPOKUM TEM-
nepatypHbIM auanazoHoM —40...+74°C,
creluaibHbIM KOH(MOPMHBIM MOKPBITH-
eM TIIaThl M KOJMYECTBOM IIOCJIEIOBa-
TeJbHBIX MHTEp(dEiicoB oT 1 1o 16.

CaMblii MPOIBUHYTHIN CepBep — MOJIEb
IOLAN SDS16C HV — umeer 16 KoHbH-
rypupyeMbix moptoB RS-232/422/485 u
nBa nopra Gigabit Ethernet. CepBep co-
oTBeTCcTBYET cTaHaapram MOK 61850-3 u
IEEE 1613 m19 KOMMYHHMKAIMOHHOTO
000pYy/IOBaHUSI Ha BJAEKTPUUYECKUX TOMA-
CTaHIIUsIX.

YcTpoliCTBO BBIMOJHEHO B KOpITyce
BoeicoToii 1U u npenHa3HaYeHO [JIs1 yCTa-
HOBKM B 19" croliky. [IutaHue odecreun-
BaeTcsl oT uctTouHukoB 88—300 B mocto-
gHHOro uian 85—265 B mepemeHHOro
toka. Buenrnuit Bux IOLAN SDS16C HV
MpeaCcTaBJIeH Ha pUCYHKeE 3.

bonee kommakTHble cepBepbl ¢ BO3-
MOXHOCTBIO ycTaHOBKM Ha DIN-peiiky
u noaky Hirschmann IOLAN SDS4,
IOLAN SDS3 u IOLAN DSI1 T umeror 4,
3 u 1 mocaenoBaTeNbHBII MOPT COOTBET-
CTBEHHO.

Cepsepbl IOLAN 00J1aa10T IIMPOKUM
HabopoM (YyHKLMIA: MOTYT KOH(MUTrypu-
poBatbcs yepe3 Web, uMeIoT BecbMa Mpo-
NBUHYTYIO TOMICPXKY 3allMIIEHHBIX
Ethernet-coeauHeHuii  (COOTBETCTBYET
aMepUKaHCKOMY CTaHAapTy ©Oe30ImacHo-
ctu NERC CIP), MoryT co3naBaTh 3aliiu-
weéHHble [P-ToHHENM 11 nepenayu aaH-
HBIX B 3ali(ppoBaHHOM BHIE, TOIIEP-
xkuBaioT RADIUS, SNMP v3, IPSec
v4/v6, SSH, SSL u ap.

CepBepbl MOTYT IlepeiaBaTh JaHHBIE B
HeoOpaboTaHHOM BuIe (raw) Wiu B (op-
mare Modbus (RTU, ASCII, pexxum 1uto-
3a B Modbus TCP), nomuepxuBaetcs
MOJIEMHOE coeiMHeHue, mpotokos DNP3.
B cetu Ethernet MoryT mcnosb30BaTbcst

Puc. 3. CepBep nocnepoBarenbHbix HTepteiicos MIK61850-3 IOLAN SDS16C HV
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Puc. 4. ADSL- u UMTS-mopembi Hirschmann
FMN alpha

npotokosbl TCP u UDP ¢ anpecanmeii o
IP v4 u noBomy popmary IP v6.

Ynanéunoe ynpasieHue IOLAN moxer
oCyHIeCTBISAThCS yepe3 Web-uHTepdeiic,
crienmanbHyto yrmmTty Perle Device Ma-
nager. YTtunura BupTyadbHoro COM-
nopta TruePort mommepxuBaeT orepa-
HuoHHBIe cucteMbl Windows, Linux,
Unix, Solaris.

Ewmé€ nBa He coBceM TUIIMYHBIX IS
Hirschmann yctpoiicTBa rnossBuauch o6a-
romapsi COTPYIHUYECTBY C HEMEILKOI
kommanueit FMN. Moaymn FMN alpha
DSLWTM HS A/B u FMN alpha UMTS
WTM 3 HS obGecrieunBaoT ynan€HHbIM
JIOCTYN K TPOMBIIIJIEHHOW CETHU uepe3
texHojorun ADSL u cereit MOOUIBbHO
cBs3u opmata 3G UMTS.

KommakTHble MOmyau TpenHa3HaYeHbI
17151 ycraHoBkM Ha DIN-peliky u 3Hauu-
TEJTbHO PACIIUPSIOT BO3MOXHOCTU CETU
M0 yIaJIEHHOMY MOHMTODPMHIY, YIIpaBje-
HUI0O U CUMTBHIBAHMWIO TOKazaTejeii/ma-
paMeTpoB B TeX MeCTax, IJe OTCYTCTBYIOT
BBICOKOCKOPOCTHBIE U KaUeCTBEHHBIE JIM-
Huu cBsi3u. st moaynst UMTS nocraTou-
HO HaxOAMTbCSI B 30HE TOKPBITUSI CETH
MOOUJIBHOTO oriepatopa. BHemrHuii By
MOJyJel TToKa3aH Ha pUCYHKE 4.

Moayas ADSL mnoanepxuBaer Bce
CTAaHAAPTHI [UISI 9TOM TEXHOJOTUM, BKIIO-
yast ADSL2+, ADSL2, ADSL. CkopocTb
CKauMBaHUsl NOCTUIAaeT COOTBETCTBEHHO
24, 12, 8 MouT/c, cKOpocTh mepeaauu —
no 1 Mout/c. KpoMe Toro, cyiiecTByloT
Bepcuu ADSL over POTS u ADSL over
ISDN, kaxnast mjisi COOTBETCTBYIOLIEIO
TUMa TeJeOHHBIX CTAHIIMA.

Monyns UMTS nopmepxuBaeT ceTu
1G, 2G, 3G u 3G+ COOTBETCTBEHHO TEX-
nosorusiMm GPRS, EDGE, HSDPA/
HSUPA. MakcumainbHasi CKOPOCTh BXO-
nsiero Tpaduka — 7,2 Mout/c, ucxXomsi-
mwero — 1,2 Mout/c. Kpome Toro, naH-

HBIA MOAYJb MMEET BTOPOM BBIXOH IS
aHTeHHbl GPS — aT0 U onpeneneHue Mec-
TOTIOJIOKEHHsI, U CUHXPOHM3AIMsT TOYHO-
ro BpeMeHU, U BUpTyalbHblii COM-110pT.
Monynb umeer aBa nopta Fast Ethernet u
MPeNoCTaBIsieT 0a30Bble (YHKIIMA MeX-
CeTeBOro 32KpaHa, MapuIpyTu3aTopa,
DHCP-cepBepa. IlomgnepxkuparoTcst pe-
xxumbl goctyna PPPoE u OpenVPN.

O6a Moayssi UMEIOT IIMPOKUI auarna-
30H paboumx Ttemreparyp —25...+55°C,
ucrioaHeHue 1P40, BxogHoe HarpsiKeHue
muTtanus 10—60 B mocTtossHHOro ToKa 1
nutaHue PoE.

NMPOABUHYTLIA BUT-KOHTPOJIb

Emg ogHa HOBUHKA MOCIETHETO To1a —
nIajbHelIee pa3BUTUE CEPUU TTPOMBIIII-
JICHHBIX MEXCETeBbIX 3KpaHOB cepuu Eag-
le. CpenctBa ceTeBoiil 6e3omacHoctu Eagle
cymecTtByloT y Hirschmann yxke Gonee
IISITH JIET, OJTHAKO IIMPOKHUM CITPOCOM He
moab3ytorcsa. [lpuumHBI, cKopee Bcero,
CBSI3aHBl C BO3MOXHOCTBIO MX 3aMEHBI
KOMMEPUYECKMMM aHaJoraMi M3BECTHBIX
MapoK, TaK KakK (PYyHKIHMOHAJIbHBIC BO3-
MOXHOCTH 3TUX MEKCETEBBIX SKPAaHOB CXO-
Xu. Paznuuus HaGmoaaIuch TOJABKO BO
BHEITHEM UCITOJIHEHUU.

C oOHOBIeHHEM JaHHOW JMHEUKHU
CUTYalusI MOXET U3MEHUThCS Oyiaromapst
CepbE3HOI amanTalry YCTPOUWCTB K MPO-
MBIIIJIEHHBIM CETSIM 1 TpoTokosaM. Ho-
Bas cepusi, HazBaHHas1 EAGLE 20 Tofino,
SIBJISIETCS CUMOMO30M allmapaTHOM TLIaT-
¢opmbl Hirschmann u mnporpaMMHO
HAuUMHKU OT 3KCIepTa B 00JacTu KUOep-
Oe3oracHocT — KoMmaHuu Byres Secu-
rity Inc. Kak y 110060ro craiimoHapHOro
mexceTeBoro akpaHa, y EAGLE 20 Tofino
€CThb CMHMCOK TMpaBwi s (QUIbTpaLU
BXonsuiero u ucxoxsiero tpapuka. K
JTAaHHOMY YCTPOICTBY MpeaaararoTcsl ro-
TOBbIE 111a0JOHBI 3TUX CIUCKOB TMPaBUII,

KopnopatuHas cetb ~

YUUTBIBAIOIIUX CIEHU(BUKY OTACIbHBIX
cepuit ITJIK MHOrmMx M3BECTHBIX MpPO-
usBoauTteneii (Siemens, ABB u np.), pas-
JIMYHBIX BBISIBJIEHHBIX CETEBBIX YTPO3 (Ha-
npumep, StuxNet) u 6oaee 50 MpombIII-
JIEHHBIX CETEBBIX TPOTOKOJIOB.

Du3nyeck yCTPOMCTBO BBIMOJIHEHO B
KOMITAaKTHOM KOPIIyCe ¢ KpeIJieHHeM Ha
DIN-peiiky, umeer 2 nopta Fast Ethernet
(3aImMImEHHBINA 1 BHelHuit). [Tporpamm-
Hast yactb coctout u3 I1O mis ueHrpaiu-
30BaHHOTO YIIPaBJICHMSI YCTpOMCTBaMu
Tofino u 3arpy>aeMbIX B KOHKPETHOE YCT-
POIMCTBO TPOTPaMMHBIX MOJIYJIEH, Kax-
NI U3 KOTOPBIX OTBEYAET 3a ONpeaeaEH-
Hy10 (PyHKLIMIO.

Tunosast KoHMUrypalusi ceTu nokasa-
Ha Ha pucyHke 5. Ha BepxHeM ypoBHe
pacrojiokeHa CTaHLMsI YIpaBIeHMs, Te
cpeau nipouero 1O (SCADA u np.) ycra-
HosieHo yrnpasisttolee [10 Tofino, uepes
KOTOpPOE OCYIIECTBIISICTCS YIIpaBIeHUe 1
MOHUTOPUHT 6e30TaCHOCTH ST BCeX
anmapaTHbIX ycTtpoiicTB Tofino B ceTm.
ATmapaTHBIE MEXCEeTeBble 9KpaHbl OTIe-
JISTIOT TTPOMBIIIUIEHHBIE CETMEHTBI OT 00-
et kopriopatuBHoit cetu. Ha kaxmgom
YCTPOMCTBE YCTAHOBJIEHBI MPOTPaMMHBIC
monynu. Kak MWHMMYM, 3TO MOIYJb
Tofino™ Firewall, koTopblii 1a€T BO3MOX-
HOCTb yCTaHABJIMBATh IpaBUjIa, U MOIYJIb
ceTeBol GezormacHocTH Tofino™ Security
Asset Management, TO3BOJISIIOIIMI OT-
CJIeKMBATh TTOAKITIOUEHUsI K ceTu. Takke
MOTYT OBITH TIOJIE3HBI MOJYJIU:
® Modbus TCP Enforcer — riybokmii

aHaau3 TpaduKa COOTBETCTBYIOIIETO

MPOTOKOJIA;
® OPC Enforcer — ananm3 Tpaduka mpu

ucrnonp3zoBanun  OPC-cepBepoB B

SCADA-cucreme;
® VPN server/client — peanmusaunsi BUp-

TyaJIbHBIX ceTell ¢ mu@poBaHUEM TaH-

HBIX;

LleHTpann3oBaHHoe
yrpaBnexue

Mexceresble aKpaHbl
EAGLE 20 Tofino

lMpombllwneHHas cetb: paboyne ctaHumu, NMIIK v np.

Puc. 5. CermeHTauusa ceTi ¢ NOMOLLbIO NPOMbILLIEHHBIX MexceTeBbIx 3KpaHoB EAGLE 20 Tofino
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Puc. 6. MMra6utHblit PoE-kommyTatop cepun MACH100 c aByma noptamu 10 Gigabit Ethernet

® Event Logger — mpoTrokosupoBaHue
pa3TUYHBIX U3MEHEHUH B CETH.

[lpu mcnonb30BaHWU TOTOBBIX IAGIIO-
HOB M3 MHTEJUIEKTYaTbHBIX BO3MOXHOCTEH
YCTPOKCTBA 1O CaMOOOYIEHUIO TTOTH30Ba-
Temo Tpedyercss MuHumanbHas [ T-nonro-
TOBKA, TaK KaK CHelM(pUIECKNX 3HAHUN
MPOTOKOJIOB M TPOTPAaMMUPOBAaHUST He
Tpedyetrcsi. OMTHOBPEMEHHO TIPOIBUHYTHIE
CHUCTeMHbIE aIMUHUACTPATOPHI MOTYT TIPO-
U3BOIUTH «TOHKYK» HACTPOWKY YCTpPOM-
CTBa, PAcCIIUpPSIsl €T0 BO3MOXKHOCTU.

KOMMYTATOPBI PABO4YUX
rrynn: GiGABIT ETHERNET
u POE B UUBPAX

OmHOI 13 TIOMYJISIPHBIX CEPUiA TIPOIYK-
muu Hirschmnann siBisteTcst cepus Kom-
MyTaTopoB  paboumx rpynn MACH100.
JlaHHBIIT KOMMYTAaTOp BBITIOJHEH B (op-
marte 1U m1s1 ycraHoBKu B 19" CTOMKY € iy~
taHreM 220 B. YcTpoiicTBO BbIITycKaeTcsl B
MOIYTHbHOM BapuaHTe B KOHGUTyparuu
8x10/100Base-TX + 2 xkomb6u-mopra
1000Base-TX/SFP ¢ nByms1 oTcekamMu IO
MOMIYJ/IA paciurpeHust (Bcero a0 26 moproB)
U B (UKCUPOBAHHOI KOHMUTypaluu
24x10/100Base-TX + 2x1000-Base-TX/SFP.
Mopynu pacmmpeHusi mpemyiaraiorcst ¢

MEIHBIMH, ONITUYECKUMI OTHOMOIOBBIMU
¥ MHOTOMOJOBBIMU TTOPTaMU, a TAKKe IO
SFP-monymu. TakuM 06pa3oM, B MOy Tb-
HOM KOH(UTypallMu MOXKHO ITOJYyYUTb
16 onTUYECKUX ITOPTOB.

YToObI cnenaTh YIOOHBIM MPUMEHEHNE
JTAaHHOTO KOMMYTaTopa B CHCTeMmax 0e3-
OINMACHOCTM, HE TaK JJaBHO TOSBUIICS
TOTOJIHUTEbHBIN Moayidb Power-over-
Ethernet s kommyratopa MACH100 ¢
uHaekcom M1-8TP-RJ45 PoE. Monynb
“MeeT MHAMBUAyaJlbHOe uTaHue +48 B u
MO3BOJISIET OCHACTUTh KOMMYTATOp 8§ Top-
TaMM C TUTAaHMEM KOHEUYHBIX YCTPOMCTB
1o BuToi mape. C nByMsl TAKUMU MOMYJIsI-
MM K KOMMYTaTOpPY MOXHO TOIKIIOUUTD
yxe 16 IP-Bumeokamep u 3aTeM mepeaaTh
CUTHaJ MO MarucTpaJbHbIM MOPTaM.

C pocTOM MOTPEOHOCTH B YBEIMYCHUN
MPOMYCKHO# criocodHocTu cereii Ether-
net Bc€ OoJiee aKTyaJlbHbIMU CTaHOBSITCS
KOMMYTATOPbI C TUTAOUTHOM IIMHOM 1aH-
HbIX, BCE MOPThI KOTOPBIX MOAIEPKUBAIOT
ckopoctb 1000 Mout/c. B Hauane 2010 ro-
J1a TIOSIBUJIaCh BICOKOCKOPOCTHASI MOJIM -
¢uxkanus cepurn MACH100 — MACH 104-
20TX ¢ 20 moptamu 10/100/1000Base-TX
U 4 KOMOMHMPOBAHHBIMU TMOpPTAMU
1000Base-TX/SFP, kxoTopast yxe MOXeT

HCII0JIb30BAThCSl HA BEPXHEM YPOBHE PO~
MmbllieHHo cetu Ethernet.

Hoseble petenust usz cepuun MACH100 ¢
noaaepxxkoir POE mosgBsTcst opueHTHpO-
BouHO B 3-M kBapTtasie 2011 rona. Moaenb
MACH104-16TX-PoEP npemnaraercst ¢
16 mopramu Gigabit Ethernet ¢ momnepx-
koii POE u PoE+ u 4 nopramu 1000Base-
TX/SFP. byznet cnienanbHas Moauduka-
LIS C ABYMSI IOTTOJTHUTETEHBIMU TTOpPTaMU
10 Gigabit Ethernet, KoTopble MOTYT Hc-
TOJIB30BaThCS IUTSI OOBEAMHEHUST KOMMY-
TAaTOPOB B CTeK. Takoii KOMMYTaTop C WH-
nekcom MACH104-16TX-PoEP  +2X
MPEICTaBIeH Ha PUCYHKE 0.

Kommyrarop MACH104-16TX-PoEP +2X
HeoOXoauM TMpu Hucosib3oBaHuu IP-
KaMep BBICOKOTO pa3perieHust (HECKOIb-
KO MErarnukcesoB) U 0ecCrpOBOAHBIX TO-
YyeK JIOCTyIa, paboTalolIuMX B CTaHIapTe
IEEE 802.11n.

Cepust MACH 100 otiinyaetcst IIMPOKK-
MU (YHKITMOHATBHBIMUA BO3MOXKHOCTSIMU
10 IMAarHOCTHKE, YIIPABIEHUIO TpahuKoM,
pe3epBUpoBaHMI0 KaHaioB. Ha manHyio
CEepUI0 CTaBUTCS CaMblii «ITPOJBUHYTBIN»
TAN TIpommBOK — Professional, Bce BO3-
MOXHOCTU KOTOPBIX MOKHO HAWTH TIO YKe
yIoMsIHyTOl cchblike ftp://ftp.prosoft.ru/
pub/Hardware/Hirschmann/datasheets/
Platform SW-60.pdf. Cpemu dyHKIuMiz
cTouT oT™MeTUTh BcTpoeHHBI DHCP-cep-
Bep, oOHapyxxeHue KoH(uukToB IP-anpe-
COB, OTpe/ielieHne TOAKITIOUEHHOTO aK-
TUBHOTO CETEBOTO 00OPYIOBAHUS IO TIPO-
tokoiy IEEE 802.1AB, momgnepxky TexHO-
sioruu RADIUS u pazimaHbIX TEXHOTOTU
pe3epBUPOBaHUS, BKJIIOYas KOJIbLIEBBIC.
MACH100 pekoMeHIOBaH B KadecTBe
KOMMYyTaTopa paboumx TPy U KOMMYTa-
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evers: S
Folders Map | Lst | aliDevicss | allPorts | All comections | all Properties |
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‘
New Devices 3 ‘ -
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182.168.1. 200 1921681 202 SPIDER
[port 2
P Wireless Laptop 1 : < bl ‘ .
= ht‘T Port
19216821 Halt Witk

All Events.

Event Acknowledge 06.08.09 13:31:11
£ Status Worse 06,08.0913:29:07  SYSTEM

User Infervention  06.08.09 13:29:07  Administr... 192.188.1.1
SNVP Trap 06.08.0013:28:08 SYSTEM 182.168.11

. Industrial Hivision
192.168.1.1

Status Better 06,08.0913:27:07 SYSTEM  192.168.1,202
Status Batter 06,08.0013:26:50 SYSTEM  192.168.1.201

19w g1 YE

9
L]
L]
@ Status Acknowledge 06.08.09 13:27:08  Administr... Hirschmann
L]
o
[*]

Status Worse 06.08.0913:25:11 SYSTEM  192.168.1.201

-

Savere Events Acknowledged by User: 149 A
Temperature Status Impair ment: Warning (Temperature<90.0, Current, .,

Status Configuration Modified
192.168.1.1 - Te... Temperature Exceeds max/min Limit
Hirschmann Status Change Acknowledge:; Errar
Port 3ALink Status Improvement: OK (Link=Up)
Port 4Lk Status Improvement: OK {Link=Up)
Port 4/Link Status Impairment: Error (Link=Down) Lj

Puc. 7. Monb3oearenbckuii uutepdeic N0 Hirschmann HiVision

TOpa Ha YPOBHE CETMEHTOB CETH, TaK Kak
ero (yHKIIMOHAILHOCTb OTpaHUYEeHa BTO-
pbiM ypoBHeM OSI.

KoMmMYTALMS HA TPETBEM
YPOBHE

Ha BepxHeMm, MarucTpajibHOM YpPOBHE
npoMbilieHHo cetu Ethernet npu
0OJIBLIIOM KOJMYECTBE Y3JI0B TIPUMEHSIOT
KOMMYTATOpHI 3-TO YPOBHA. MapIiipyTu-
3UpYIOIIMe KOMMYTATOpbl 0o0Jiee MOIII-
HbIe, TaK KaK Ha JIETy MPOU3BOASIT OoJiee
IJyOOKMIT aHANIM3 NAaHHBIX, W, CJIeI0Ba-
TeJbHO, Oosiee noporue. X mpuMeHeHue
COKpalllaeT Harpy3Ky Ha CeTh, pas3messs
e€ Ha CETMEHTHI U OJIOKUPYSI MTapa3uTHBII
Tpacduk. [TomynsipHast cepusi TAKUX KOM-
MyTtatopoB — Hirshmann MACH3000,
KOTOpasi 10 CUX ITOp IKCIUTyaTUpyeTcs Ha
MHOTHUX POCCUMCKUX U €BPOIEHUCKUX OT-
BETCTBEHHBIX 00BbeKTax (ADC, MalInHO-
CTPOUTEJIbHBIE 3aBOJIbI, MEXXIYHAPOIHbBIE
aspOIOPTHI).

Heckonbko jieT Ha3zaa oHa ObLia 3aMe-
HeHa 48-MOPTOBBIMM MarucTpajabHBIMU
koMmmyTtatopamu cepun  MACH4000.
OgHaKO KOMMYTAaTOp YPOBHS siipa CETH
10 OIpeAeJeHUI0 He TTPUCIIOCO0IeH ISt
MPOMBIIUICHHBIX YCIOBMI 3KCIUTyaTa-
1IMU, TaK KaK YCTaHaBJIMBaeTCs B 000py-
JIOBaHHOM cepBepHOii KomHaTe. MACH -
4000 oTimyaeTcs CIOXHOM MOAYIbHOM
KOHCTPYKIIMEN, AKTUBHOM CXEMOI OXJIaXK-
JeHus1 (BEHTWJISITOPBI), TTOTOMY paboTa-
eT JWIIb B JWanaszoHe TeMIepaTyp
0...+60°C, He mpHUCITOCOOEH IS 3arbl-
JIEHHBIX, BJAXHBIX TMOMEIIEHUNA U T.I.
C nocTeneHHbIM BHEIPEHUEM pacripesie-
JIEHHBIX MHTEJJIEKTYaJlbHbIX CUCTEM

ynpapieHus: (Takux kak Smart Grid) Ha
MPOMBIIIEHHBIX 00beKTaX MOTPEOHOCTh
B MPOMBIIIJIEHHBIX KOMMYTaTopax 3-To
YPOBHSI Bo3pacraet, 1moaromMy jetom 2011
rOfia BBILIEN B CBET MapIIPYTU3UPYIOLINI
kommytatop cepun MACH1000.

Cepuss MACH1000 — 3TO cTOeuyHbIe
KOMMYTaTOpbl C UHTEPECHOI KOHMUTYpH-
PyeMoIi CTPYKTYpOIi, CepTU(PULIMPOBAHHbIE
no ctaHgapty MOK 61850-3 mis sHepreT-
ku 1 o EN 50155 mna tpancriopra. Ha
BBIOOp TMOJIb30BATENSI MPEAOCTABISIOTCS
mmHa KommytaTtopa (Fast, Fast+ Gigabit,
Gigabit Ethernet), tum Bcex 28 moptoB
(Me[lb, OTITMKA), BEIOMPAEMBIiA 15T KaxKIOi
Tapbl MTHAWBUIYAJTbHO, TUAITa30H paboumx
temmepatyp (0...+60°C, —40...+85°C mia
YCTPOICTB ¢ KOH(POPMHBIM TOKPHITUEM) U
TUTT TTUTAHUS (TTOCTOSTHHBIN WU TIepeMeH-
HbIH TOK, ONMHOYHBIN U PE3EPBUPOBAHHBIN
WCTOYHUK muTaHus). sl MOJHOCTBIO
TMrabUTHOrO KOMMYyTaTopa KOH(bUryparust
MOPTOB (hUKCHpoBaHHAsI — 16 KOMOMHUPO-
BaHHBIX TIopToB 10/100/1000Base-TX/SFP.
Takke Terniepb Ha BIOOP oTAaHa (PYHKIIMO-
HaJIbHOCTh BcTpoeHHoro 10 — 2-it u 3-it
ypoBeHb OSI.

Kommyrarop MACH1000 3-ro ypoBHs
OCYIIECTBJISIET KOMMYTAIMIO U MapILIPYTU-
3a1uio Tpaduka 1Mo BceM MopTaMm Ha MoJj-
HOIi ckopocTu 1MHbL. [loanepxkuBaroTrcs
npoTokoyibl  Mapupytuzauuu ECMP
(Equal Cost Multiple Path), CIDR (Class-
less Inter Domain Routing), IRDP (ICMP
Router Discovery), yrpasieHue BUpTyaib-
HBIMU ceTMU 10 TpoTokosiaMm DVMRP,
IGMP v1/v2/v3, PIM-DM, mpoTokoJst
pesepBupoBaHusi cereit VRRP, HIVRRP,
OSPF v2, RIP v1/v2.

Ha npakrtuke ceputo MACH 1000 garie
BCEro MPUMEHSIIOT B 3HEpPreTHUKe, IO-
CKOJIbKY YCTPOKWCTBAa 3TOU CEepuu COOT-
BeTCTBYIOT cTaHaapty MOK 61850-3.

YNPABAEHME
BECNMPOBOAHLIMMU CETAMMU

BecrnipoBonnbie cetn Ethernet siBstroT-
csl He3aMEHUMBIM BapHMaHTOM JIJISI aBTO-
MaTHU3ali 0OBbEKTOB CO CIIOKHBIM pPellb-
eoM MeCTHOCTH, TAe TPYTHOCTH IIPO-
KJIaIK/ CUTHAJIbHBIX KaOeseil TepeKphl-
BalOT HEOCTATKW TIpUMEHeHUs ceTeit Wi-
Fi. ['maBHBIE 1OCTOMHCTBA OECITPOBOIHBIX
ceTell — TPOCTON W OBICTPBIA AOCTYII,
MoOOWIbHOCTh KiaueHTa. Hemocratku —
MpaKTUIECKUEe TPOOJIEMbI C 30HOM TTO-
KPBITUSI, CKOPOCTbIO Tlepenayu, orpa-
HUYEHUEM JO0CTYyTIA.

B nocnennem npuHsaTom crangapte Wi-
Fi — IEEE 802.11n mpomyckHas croco0-
HocTb yBenumueHa no 300 Mour/c
(c 54 Mout/c B IEEE 802.11b/g). Kak
CJIeICTBHE, YBEJIWYMIACh 30HA MTOKPBITHS,
Ka4yecTBO KOTOPOTO BBIPOCJIO Oyaromapsi
TEXHOJIOTUM YJIYYIIEHHOTO pacIpocTpa-
HEHUsI CUTHajla BHYTPU TMOMEIICHUI
(rmoapob6Hee — B cTaThe «HoBBIE TOpU30H-
Thl 6ecnipoBoaHoro Ethernet: 300 Mout/c
U3 BO3/yXa», OMyOJIMKOBAaHHOM B XypHa-
e «CTA» 2/2011). Takum obGpazom, bec-
MPOBOHBIE CETU CTalu 0ojee MPOU3BO-
JIUTETbHBIMU, YIOOHBIMU B MCITOJIb30Ba-
Huu. X pecypcoB 10CTaTOUYHO ISl TIepe-
JlaYyu MHOXECTBA MTOTOKOB TAHHBIX, B TOM
yucye Vol P, moTokoBoro Buaeo u 1p.

[Ipu mocTpoeHnu GOJBLIMX pacrpene-
JIEHHBIX OECITPOBOJHBIX CETEI BO3HUKAIOT
BOIPOCHI 00 YIpaBJeHUU 00OpPYAOBaHU-
em gocryna no craHgapry IEEE
802.11a/b/g/n, o 3alIuTe OT HECAHKIIMO-
HUPOBAHHOTO JOCTYIIA, O pa3rpaHUYEeHUN
OECIPOBOIHOTO CErMEHTa CETH U OCTallb-
HO¥ JIoKaJIbHOWM ceTU. [lJ1s peleHus: aTux
3agauy BecHoit 2011 r. mom OpeHIOM
Hirschmann BblllIa HOBasi anmapartHas
mnargpopma Hirschmann BAT-Controller
WLC. TloapoGHee o Heil B cratbe «2Ke-
JIE3HBI KJTI0Y K YIIPaBJIeHUIO OECITPOBO/I-
HeiMu cetsamu IEEE 802.11a/b/g/h» B
3TOM HOMepe «CTA».

Hi1ViSION: BCcAl CETb ETHERNET
«noA KOJINAKOM»
SCADA-cucrema —
yactb coBpeMeHHOIt ACY TI1. ABTomaTu-
3UPOBAHHBIM KOHTPOJIb AOXOAUT IO Ca-
MBIX KpaifHUX Y3JI0B CUCTEM — JaTYUKOB,
MPUBOIOB U MpoYnXx MexaHu3moB. CeTb
nepenaun gJaHHBIX Ethernet Takske sIBiIsI-
erca BaxxHo# nomcuctemoii ACY TII, 6e3
KOTOpOIT HEBO3MOXKHO COOOIIeHNEe pabo-

HEOThEMIIEMAA
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YuX cTaHLKMi, a yacto yxe u [TJIK mexny
co6oii. CeTb M ceTeBOe 00OpyIOBaHUE
TakKe HYXIalTCs B aBTOMATU3MPOBaH-
HOM KoHTpoJjie. CoBpeMeHHBIE KOMMYTa-
TOPBI MpeUIaraloT PSia CPEACTB aIMUHM-
CTPUPOBAHUSI, HAIPUMEp IPOTOKOJI KO-
potkux coobmenuit SNMP. Ero monm-
maioT Kak SCADA-cucreMbl, TaK 1 KOM-
MYTaTOpPbl, HO BO3MOXHOCTH TIO IUArHO-
CTHKE 1 YIPABICHUIO OrPaHUYEHBI TUIIO-
BbIMU (YHKIUSIMU. Takoil KOMIIOHEHT,
kak OPC-cepBep I1d KOMMYTaTOpOB
Ethernet, — mocTaTouHO peaKoe sSIBICHUE,
HaJIMYECTBYET Y €AMHUYHBIX TTPOU3BOIM-
TeJeil KOMMYHMKAIIMOHHOTO 000pyIoBa-
Hud. [loaHOYHKIIMOHAIBHBIM MHCTPY-
MEHTOM M0 YAaJEHHOMY KOHTPOJIO U
yIpaBJICHUIO CETEBBIM 00OpPYIOBaAaHUEM
MOXHO cuuTaTh Web-uHTepdeiic, HO OH
OTHOCHUTCSI K CpelICTBaM WHIWBUAYallb-
HOI IMarHOCTUKHU Y HACTPOUKMU.

JIs KOMIUIEKCHOM NMarHOoCTUKU M
ynpasjieHus cetblo Hirschmann mpenna-
raet I1O HiVision. B 2011 romy BbIlILIA
OOHOBJIEHHAsI BepCHUsi ITOTO IPOIPaMM-
Horo obecrneyeHust ¢ uHAeKcoMm 4.1.
OonosnéHHoe [10, Kak ¥ B NpeablAyLIIUX
BEPCHUSIX, CJCAUT 3a COCTOSIHUEM CETHU
Ethernet B peaJlbHOM BpeMEHU, Mpeao-
CTaBJISIET TIONHYIO MH(pOpMaInio, aBTO-
MaTMYeCKH OTCTpauBaeT TOIOJIOTUIO Ce-
TH, 00ecrneynBaeT NEPCOHATBHYIO U TPy~
MOBYIO HACTPOWKY aKTMBHOIO 000pYyIO-
BaHUS U yMeeT pearupoBaTh Ha COOBITHS B
cetu (puc. 7). HoBas Bepcusi mosnyuuna
pacrnpeienéHHYI0 apXUTeKTypy, MpU KO-
TOpoii cepBepHas yacth [10 pabotaeT Ha
BBIICJICHHO paboyeit cTaHLIMU, a orepa-
TOPBI CETU MOTYT KOHTPOJIUPOBATH CETh C
JII000T0 KOMITbIOTEpa uepe3 Opaysep In-
ternet. Emé ogHO HOBOBBelIeHUE — pac-
mpeHHas uHterpauus co SCADA-cuc-
temamu. HiVision uMeeT BCTpOEHHBII

OPC-cepBep, CIOCOOHBIM CUYMTHIBATH U
3aMChbIBaTh BCE HEOOXOAUMMbIE MTapameT-
PBl KOMMYTaTOPOB, 1 KOMIIOHEHTHI AcCti-
veX, T03BOJISIIONIME BCTPOUTH OKHa
HiVision B unHTepdeiic SCADA-cucre-
Mbl. Takke HOBasi Bepcusi MPOrpaMMHO-
rO MPOAYKTa CTajia eilé JosiIbHEe K ceTe-
BOMY OOOpPYIOBaHUIO CTOPOHHMX MpPO-
MU3BOAMTENEI: cCaMble pa3HbIe YCTPOICTBa,
B TOM 4YMCJIe HeylpaBisieMble KOMMYyTa-
topbl, I1JIK, IP-xamepbl u mp., MoOryr
OBITh MHTETPUPOBAHBI B CUCTEMY M KOHT-
pOJIMPOBATHCS BCEMU BO3MOXHBIMU CITO-
cobamu.

Onwucatb Bce Bo3MoxHoctu I10
Hirschmann HiVision 4.1 Bpsia v 1miosy-
YUTCS — 9TO TeMa OTIEJIbHOU CTaTbU.
MoOXHO TOJILKO J100aBUTh, YTO padOTaTh
nanHoe [1O Moxer mon ympaBiieHUEM
21 onepallMOHHOI CUCTEMbI, B TOM YKCIIE
oz, HoBeiMU OC Windows 7 (32/64 6ur),
Windows Server 2008 R2 64 6ut, Debian
Linux 5.0 (32/64 6uT). 1151 oriepaTopcKux
MallliH CITUCOK OINEepallMOHHBIX CUCTEM
OrpaHUYEH JIMUIb MOMAIEPXKKON Opay3epa
Internet c Java

Y10 BYAET AANLWE?

Ha 6mxaiimmii ron y Hirschmann, kak
y «mapoBo3a» Industrial Ethernet, MmoxHO
BBIIEIUTh BA OCHOBHBIX HATIPaBJICHUS
pa3BUTHS: yBEJMUCHUE TPOU3BOAUTEIb-
HOCTM KOMMYHHMKAIIMOHHOTO 000pyI0Ba-
HUST ¥ pa3paboTKa TyTeil TMOBBIIICHUS
0e30MacHOCT U HaJagxXHOCTU ceteir In-
dustrial Ethernet.

J171s1 TOBBILIIEHUST TIPOU3BOAUTETHHOCTH
IJIAHUPYETCST YBEJIMUEHUE MPOIYCKHOM
CITOCOOHOCTH MAarvcTpaJbHbIX KOMMYTa-
TopoB cepuu MACH4000, MomyabHBIX
koMmyTaTopoB cepun PowerMICE, Tto
ectb Oymer Oonbmie mopToB Gigabit
Ethernet. Takxe oxugaetrcss OOHOBJIEHME

JIMHEWKM OeCIPOBOMHBIX TOYEK MOCTYyIIa
BAT300 cranmapra 802.11n, mpu 3TOM
MaKCHMajibHash CKOpPOCTh  Tepeaayu
nocturier 450 Mowut/c. 'mrabutHOoTO
pybexka CKOpOCTH TOCTUTHYT M MEXCeTe-
Bble 3KpaHbl cepun Eagle, kKortopsle He
TOJBKO CTaHYT OBICTpee, HO W TIoJydaT
TTOJTHOE TIPAaBO MPUMEHSITCS Ha DJIEKTPH-
YeCKUX TOICTAHIIUSAX COTJIaCHO CTaHIap-
Ty MOK 61850.

Yro KacaeTcs MOBBIIICHUS 0€30I1acHO-
CTU U HaIEXXHOCTU CeTel, TO, BO-TIEPBHIX,
HoBble Bepcuu I1O HiVision cranyr emé
(yHKIIMOHaJIbHEE B TUIAHE OIEpaTUBHOI
JNMArHOCTUKU CEeTH, KO3(hUIIMEHT I0-
CTYITHOCTH OyJIeT BBIIIIe 32 CUET YMEHBIIIe-
HUSI BPEMEHM YCTPAaHEHUsS BHEIITATHBIX
cutyauuii. Bo-BTOpbIX, caMM KOMMYTaTO-
pol Ethernet craHyT yMHee: yXe ceifuac
UIYyT pPabOThl 1O BHEAPEHUIO HOBBIX
(YHKIIMIT KOHTPOJISI IOCTYIIa Ha 06a3e Mpo-
Tokosa 802.1x, a Takxke MHHOBALIMOHHOM
TeXHOJIOTMM PEe3epPBUPOBAHUs KaHaJIOB
HSR (High-availability Seamless Redun-
dancy). «becuioBHoe pe3epBUpOBaHUEY,
onucaHHoe B ctanaapte IEC 61439-3 1. 5,
Moapa3yMeBaeT HyJieBOe BpeMsi BOCCTa-
HOBJIEHMSI CETU B CIyyae oTKaza 000pyao-
BaHUsI, CJIOXHYIO TOIMOJOTHIO C MHOXe-
CTBEHHBIMUM KOJbIIAMU U PE3ePBUPOBAH-
HBIMM LIETTIOYKAMM WM MHTETpaluio C TeX-
HOJIOTUSIMU TIapaJIJIeIbHOTO PE3epPBUPO-
BaHusl. Tak kak texHosiorust HSR norpe-
OyeT MPUMEHEHUSs CrelMalbHON MUKPO-
cxembl FPGA, TO ornpoGoBaTh €€ cMOryT
TOJIBKO TOJIb30BaTEIM HOBBIX KOMMYTATO-
poB. 3aTo ocTajbHble (YHKIUU OymyT
JIOCTYTTHBI BCEM TOCJie OOHOBJEHUS TTPO-
LLIMBKU 000pyaoBaHus. @

ABTOp — COTPYAHUK GUPMBI
MPOCOPT

Tenedon: (495) 234-0636
E-mail: info@prosoft.ru
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