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() HIRSCHMANN

A BELDEN BRAND

Hirschmann - noprdponno komnaHum ans
peleHna NPOMBbILWJIEHHbIX 3a4au no

nocrpoeHuto Ethernet-cetn
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DYHKLUMA KOMMYTaTOPaA

MNepepaBatb gaHHble oT A -> (B uamn C
wnu Z)
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HanpaBneHue «llpombiwinieHHbIe ceTU»

« JlononHuTenbHble CEPBUCHI

B PekomeHaaumm No CO34aHUIO TONOOTNM

TexHuyecKkasa npopaboTka npoekTa

B OnpeaeneHne KNKOYEBbIX 0COHEHHON U
NpeanoXKeHmne CTPYKTYPUPOBAHHOIO peLleHun

B O6yyeHne U TPEHMHIN NO NPOAYKLMUN

@@

Co3gaHue NpoeKkTa  [naHupoBaHue BbinosiHEHUE ObyuyeHune 3aBepluieHune u
nocneayroumne
B HasHayeHWe OTBETCTBEHHOTO M pOpPKUCOBKA TOMOIOMUIA B AHa/nn3 BbINOJHEHUA B [paKTnyeckme obyveHus O6CJ'Iy)-I-(I/IBaHI/Ie
B CoctaBneHue TpeboBaHWU B OnpegeneHune TpeboBaHuUi B Pesiome B O6yuyeHuMA No NpoayKumUm
B OnpepgeneHve NpenMyLLecTs B MoaaepskKka 3anycka

B [locnenpogarkHoe

B MopenupoBaHue obcnyKmBaHue
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O koMnaHum

1924
1930
1956

1997

1999

2002

2004

2005
2007

Komnanua Hirschmann ocHoBaHa B Esslingen
Havano npombilineHHoro nponssoacTea B Esslingen

CrpoutenbcTso rnasHoro 3asoaa B Neckartenzlingen

1965-2004 OcHoBaHWe AONONHUTENbHbIX 3aBOAOB U unuanos

koMmnaHun B EBpone u Asun

Hirschmann ctaHosuTcs YacTteo Rheinmetall AG,
UeHTpanbHbln ocuc B Duesseldorf

OcHoOBaHWe OTAeNeHNs aBToMaTU3aLnn U CETeBbIX
peLueHuit

MpuobpeteHne PAT GmbH, oTaeneHns aNeKTpoHHbIX
CUCTEM KOHTpOnNA

Hirschmann npuo6petaet HgCapital, BmecTe ¢
otaenexuamu B London u Frankfurt

OcHoBaHue Hirschmann Automation and Control GmbH

Hirschmann Automation and Control npuoGpeTtaet
Belden Group, Saint Louis (USA)

() HIRSCHMANN

A BELDEN BRAND
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HomeHknarypa Hirschmann

HeynpaBnsembie YnpaBnsiemble KommyTaTtophbl PeweHunsa aona obecneyveHus
KOMMYyTaTOpbl KOMMYyTaTophbl ANA MOHTaXa B 6e3onacHocTH
(DIN raily 19” cTonky NPOMBbILUIIEHHON CEeTU

KommyTaTOopbl PeweHusa gna MO ana ynpaBneHus
CO CTeneHb BCTpanBaeMbIX M KOH(UrypmpoBsaHus
3awumThbl |IP67 cucrtem

uo,
- HIOS5

Hirschmann™ Operaiing Sysiem

() HIRSCHMANN

A BELDEN BRAND
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dakTopbl onpeaenarowme ycnex Hirschmann

-
Mpuopurter 1 - KauecTtso npoayKUUU Mpuopurer 2
nop,p,ep)-KMBaTb BbICOKOE€ Ka4ecCTBO npoaykuunn, cnegya sCem ﬂonruﬁ )‘KM3HeHHb|ﬁ U,MK." npOAVKTa
npombiWNEHHBIM HOPMaM U CTaHAaPTamM BO BpemA
pa3paboTKun 1 TecTMpoBaHUA B cpeaHem 15-20 net: 4OCTYNHOCTb NPOAYKTA M NOALEPKKA p

Process & Methods Rules & Guidelines + The design rules are
> documented in the
development handbook and
L . =< T q

the design is shown in the
design flow.

Hardware Test Example

* Housing temperatur (die-cast aluminium)
A Tl pwnded i ion: 33,5° C / A 132,68 C
* Performance
* Backward Compatibility
« Electro Magnetic Conformity:

« Temperature within housing measured between the
PCBs Simulation: 42 - 44° C / Messung: 44° C

Bobcat
2017 - ...

c
protection class, ...)

(€EO®®

Testing & Measuring Simulation & Analysis
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KoHurypupyembie npoayKTbl

* Ka)kaoe ycTponCTBO MMeeT CBOM Ko, (HECKONIbKO COTEH BapMaHTOB)

* Ex:BRS30-08040000-STCZ99HHSESXX.X. XX

BRS35-08040000......

* Tun nuTaHuA
* TemnepaTypHbIM ANMANA30H
* CepTudukaTbl

l * MO, Bepcus, ...
* UT.A..
Product 3
Uplink ports

Hardware type Number of FE ports

0 : Standard " - WS -
2: PoE Number of GE ports | mm
5: FPGA ‘ : ;
7 : PoE + FPGA
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NMo>xnsHeHHblIe o6HoBAeHuA MO

The Classic Switch
Software (Release 9)

Software Platform for
Hirschmann™ managed

HiOS - Hirschmann™
Operating System
Software Platform for

| managed RSPx, RED, MSP
MACH, MICE. Rail and EES, GREYHOUND,and
OCTOPUS families OCTOPUS families

More More

HiSecOS - Hirschmann™
Security Operating System

| Software Platform for
Hirschmann™ EAGLE
Security Router family

More

Classic Firewall Software
Software Platform for
Hirschmann™ 2-port

‘ EAGLE20 Security family

More

‘ Tofino

aeD &Y Software Platform for
gCy Hirschmann™ Tofino famil
S \“0 y

1% More

1ol

WLAN-Software HILCOS

Software Platform for
Hirschmann™ BAT-Family

More

HILCOS @

Buy Once - Upgrade Anytime

Mocne NoKynku npoaykumu bpeHaa Hirschmann KaneHTtbl moryT B 1to6oe Bpema noayyatb
obHOBNEHUA
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HiOS Bepcuum NO

Switching

HiOS L2
Standard

Comprehensive Security,

Seamless Redundancy*

Basic ACLS (limited functions) #
RSP*#, RSPE*#, RED25,
RSPS*, GRS1X20/1X30,
OCTOPUS OS

HiOS L2
Advanced

Enhanced QoS,
Basic ACLs (full functions)
RSP, RSPE, MSP,
OCTOPUS OS,
GRS1X42

Routing

HiOS L3
Standard

IPv4 Routing
ACL, NAT

RSP, RSPE,
OCTOPUS OS

..0
HIOS L3 HiOS >
Advanced

Hirschmann™ Operating System

IPv4 Routing
MC-Routing

MSP
GRS1X42
DRAGON
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MHorue rogbl camMmbiM CUbHbIM aprymeHTom Hirschmann 6bisn
TEXHO/IOrMU pe3epBUpPOBaHUSA

X-Ring Ultra-Ring
N-Ring OnTime-Ring
Fas‘ ing
M-Ring , e ICON
P-Ring V-Ring HSR*
Tl,l"r"{m; Rapid-Ring Rapid Super a-RING
T-Ring . Ring
o EB zang (&
HIPER-Ring
Real-Time Ring

@ S-Ring FRNT

6 ) () () 63) () B) () s

Basic-Ring Sub-Ring

Fast HIPER ring MRP
HIPER ring MRP
DLR MRP

MRP In VLANx MRP in vLANY
FastMRP in VLANx v semamcssie i

TonbKo cTaHAapTHble — be3 nponpueTapHbIX g X
. . x/ = Bask-Ring wwv)( SN"’G)
HaunHas ¢ nnatdopmbl HiOS Hirschmann pewunn X
NPUAEPHKMBATLCA CTAHAAPTHbLIX PELLEHN B =
—

B2 =
Subring — cascade (since v07.0.04)
- Checked and approved up to 5 subrings
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CraHpapTu30BaHHbIe N NpoNpUueTapHblie TeXHOJ/I0TUN

* CTaHfapTU30BaAHHbIE;

* COBMECTMMOCTb Pa3IMyHbIX NPON3BOANTENEN R
« 3agen Ha byayuwee
« Kak npaBunao BCe 3HatOT Kak C HAMMK paboTaTb RSTP MSTP

* [lponpuertapHsble:
LACP
* [lepekpbiBaeT cneunanbHble TpeboBaHUS DLT(’

* Yacto obnagaet ayyien Nnpom3BOANTENBHOCTBIO
 [MpocTton gmsauviH, cneunanbHO pa3paboTaHHbIN ANA O4HOMO NPUMEHEHMUS

 Ho..
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IEC62439 Redundancy — PRP (Parallel Redundancy Protocol)

NonPRP Oms“ Recovery — noyonnpoBaHune ceteun Non PRP
devices /‘\/ No packet loss devices

}\&j‘ia -
IEC62439 PRP Network

| Standard LAN
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http://bigstickcombat.files.wordpress.com/2010/11/johnny_automatic_trash_can.jpg
http://bigstickcombat.files.wordpress.com/2010/11/johnny_automatic_trash_can.jpg

IEC62439 Redundancy — PRP (Parallel Redundancy Protocol)

Non PRP
devices

Wireless LAN

IEC62439 PRP Network

/4

No packet loss

SAN

MRP

Non PRP
devices

SAN
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HSR (High Available Seamless Ring)

MpoToKkon KonbLeBOro pesepBMpoBaHUA C HyNeBbIM BPpeMeHeM

BOCCTAHOBJ1IeHUA
device device device No packet loss
e I'iiiii Iliiiii
< h‘l‘(_ | 1 L
. +— RSP
Nl < S5 e
| IEC62439 HSR Network It 'i 1
S i
Nl
tl:_ d__’ t_ \ N
| | |1 EL{E L

device

"

—— HSR Ring
non HSR non HSR non HSR
device device device —— Standard LAN Connection

—> HSR data flow (clockwise)
— HSR data flow (counter-clockwise)
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Rail DIN switches
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SPIDER III SL / PL

* SL: Standard Line up to 10 ports (FE, GE, PoE)
* PL:Premium Line up to 26 ports (FE, GE), - KoHpUrypmpyembli

SPIDER-SL - Standard Line SPIDER-PL - Premium Line

Fast/Gigabit =
. Copper / fiber

Ethernet ports 2 "
port options =« IP 40 metal enclosur
........... Fersrrssnsssssnas
T

Small size =
Low/high ports density options =

P—

°E

IP 30 plastic enclosure =ss=s=

Fast/Gigabit Ethernet ports

Redundant LV Power Supply

12/24 VDC power input ===
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BOBCAT

JInHenka ynpasasemblx kommytatopos BOBCAT

Konunyectso noptoB: o 12  Gigabit Ethernet
no 4 2.5 Gigabit Ethernet

OTpacneBbl cepTUPUKaT:
IEC 61850; IEEE1613

MeTannnyecknum Kopnyc

MNoppep»ka POE+ (802.3at)

MO: HiOS Layer 2 Standard
HiOS Layer 2 Advanced

[Mpnmep 3aKa3HoOro Koaa:

BRS50-00122Q2Q-ETCZVOHHSESXX.X. XX
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RSP (Rail Switch Power) — RSP / RSPL /RSPS

RSP

* PacwunpeHHble Bepcnn BO3MOXHOCTBIO pe3epBUpOBaHUSA
npotokonsl (PRP, HSR), Fast MRP

* BoamoxxHocTb 06HoBeHus MO go yposBHs L3

» 3x GE nopta, + 8 FE nopros
=
. RSPL «obneryeHHas» Bepcua RSP
3 E » 2x GE nopTtbl + 8 FE noptb!
K e » FE noptbi: 2x SFP / 6x TX, 4x SFP / 4x TX
— » Het nogaepxku PRP 1 HSR

RSPS «Smart» Tmn
» YBernMyYeHHble BO3MOXHOCTU 3alUnThI.
» PaclumpeHHble Bepcun BO3MOXHOCTbIO pe3epBMpOBaHUS
npotokonsl (PRP, HSR), Fast MRP
To4yHoe ypHanupoBaHue cobbiTuin IEEE1588v2
@ HlRSCH MANN FE-6 nopTos, 3 BEpCUU NOPTOB:
A BELDEN BRAND 6x 10/100 TX,2x 10/100 TX / 4x FE-SFP, 4x 10/100 TX / 2x FE-SFP
TexHonorusa (smart Red.-Box)
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19" switches
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Rack Mount Switches

MACH100

MACH1000

KommyTtaTtopsbl yposHa L2/3
C IyYLIMM COOTHOLLEHNEM
LeHa/Ka4yecTBo.

KommyTtaTtopbl ana

NPUMEHEHWUSA B KECTKUX
YCNOBMSA 3KCNIyaTaLmm.
BblcoKasa NAOTHOCTb NOPTOB,
MOKHO BbIOpaTb TMN

KaX oM napbl NOpTOB.

MACH4000

P e

MaructpanbHble L2 uam L3
KOMMYTATOp NOAXOAMUT ANA
MHOXecTBa 3a4a4 — 0cobeHHOo
opraHusauumn 6o0abWNX ceTel,
60/1blLIOE KOINYeCTBO Meana
MoJayei, BbICOKasA NAOTHOCTb
NMoOpTOB U paclMpeHHas
dYHKLMOHANbHOCTb
MapLLpyTM3aLmm

GREYHOUND

HoBas cepua MmoaynbHbIX
KOMMYTaToOpOB AN5
NPUMEHEHWUA B XKECTKUX
YCNOBUWA 3KCNIyaTaunm.
BblCOKa NAOTHOCTb MOPTOB A0
28.
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MACH1000
19" Rugged " Rack-Mount Switches

CLI
Web Interface

Exceeds IEC61850-3
Exceeds IEEE1613

2 or 4 GE Uplinks
(RJ45 and/or SFP)

E PoE ports
T ssssssssssssssss -
. @ Available

Fan-less design
and High MTBF

IEEE 1588V2
precision 30 ns
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GREYHOUND 1020/ 1030
19" Rugged Modular Switch

Meets IEC61850-3

and IEEE1613 E

o S
vennnnnnnns HIOS SY.... @ and RSTP

Hirschmann™ Operating System

4 GE combo ports
(RJ45/SFP)

T m LLEEE R R L] Up to 28 ports

Sufivber VA Mrtssa

E > M»
. ] e
Layer 2 . : E = _‘_!--\_J—“
Cliand  r=sssuss : E
WEB Interface . E . Exchangeable
Supportss-rlsc' E E AR RRERRERRRRRRRRRNRNRNNR portmOdUIes
§145 and P o e E
. 16 FE TX ports or

8 FE TX plus 8 FE SFP
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GREYHOUND 1040

19" Rugged Modular Switch

3
v HIOS Y. (M5)  andrste

Hot swappable N ]
IIIIIIIIIIIIIIIIIIIIIIII. - Hirschmann™ Operating System
Power Supplies . .
I e \.“ — S : EEEEEEEEEEEEEEEEEEEEEEEEE UptoZSGEports
e .

Up to 4x GE/2.5GE

SFP slots "

F3—) PoE/PoE+Media
Modules Available

@ Meets IEC61850-3 E

. . Exchangeable port modules
ssssssssmsssanns . Up 02 modules (08 ports each one)
and IEEE161 .
. i .‘“ﬁ* - RS SE—
: | — - - )

Up to 22 FO ports:
22x GE/FE or 18 GE/FE plus 4x 2.5 GE
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bnaronapum 3a BHMMaHwue!

Bopobrses Cepeeli

HanpaeneHue «llpombiwreHHbIe cemuy
KomnaHus PROSOFT

+7 495 234 06 36

vorobyev.s@prosoft.ru
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