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LX] — MHCTPpYMEHTANbHbIN

CTaHpQAapT

yaywero

CeropgHsi B apceHane paspaboTyMKoB KOHTPOSIbHO-M3MEPUTENBHBIX CUCTEM MMEETCS
[OCTATOYHO MHOIO COBPEMEHHbIX CPEeACTB ABTOMATM3ALMM IKCNEPUMEHTOB U MPOBELEHUS
KOMIMJIEKCHbIX UCMbITaHMHI. DT0 MowwHbie 1K, TpaamumoHHbie 1 cneumanbHbie M3MepUTESbHbIE
npubopbl, BbICOKONPOM3BOAUTENbHBIE MOAY bHbIE NnaTdopmbl ctaHgapTos PXI, VXI, AXI.
OpHAKO TeXHMYECKMI MPOrPECC HE CTOMUT HA MECTE, M MOSBASIOTCS BCE HOBbIE U HOBbIE
pewenus. OgHnm n3 Takmx cran crangapt LXI (LAN eXtension for Instrumentation).

Ymo s usmepsito épemsi, 2mo s 3HAIO, HO 51 He MO2y uzmepums 0ydyuieco, ubo eco euje Hem; He MO2y U3MepUMb

HacmoAuweeo, nomomy 4mo 6 HEM Hem ()ﬂume/lbnocmu, He M0o2y usmepumos npouinneo, NOMomy 4no e2co yace Hem.

Ymo xnce s1 usmepsro ? Bpems, komopoe npoxodum, Ho ewsé He npourno?
AsryctuH ABpenuii. MicrioBenb, KHura 26, riasa 33

BCTYNAEHME
IMocrapaemcst OTBETUTH Ha MPOCTOI C

BUILY BOITPOC: UTO TIOCTYXXIJIO TOIIKOM K

nostBieHuto HoBoro ctanmapra LXI (LAN

eXtensions for Instrumentation — KOMMy-

HUKAIWOHHBIN CTAaHAAPT TS TIPOMBIIII-

JIEHHOU ceT Ha 0a3e CTaHAapPTHBIX CeTel

Ethernet)? [1;11 oTBeTa 06paTuMcs K OTIbI-

Ty CHIEIIUATTUCTOB, KOTOPBIE OTMEYAIOT, YTO

OCHOBHBIE TPYITHOCTH TIPH pa3paboTKe aB-

TOMATU3UPOBAHHBIX TECTOBBIX CUCTEM

CBSI3aHBI C TAKUMU (haKTOpaMM, KaKk

@ YCIIOXKHEHUE TEXHMUECKUX TPeOOBaHMUIA;

©® HeoOXOMMMOCTD arTapaTHON MPUBSI3KU
CPEINCTB HM3MEPEHUU K KOHKPETHOM
KOMIIBIOTEPHOII TIaThopMme;

©® COBMECTUMOCTH 000PYIOBaHUS, UMEIO-
1ero pasHble UHTeP(MEICh 1 pa3HbIX
TIPON3BOUTEIEI;

@ cokpallleHre OIOIKETOB 1 CKaThIe CPO-
KU BHEIPEHUST,

@ 1chunT pecypcoB o paspabotke [10O
U HEOOXOMUMOCTh TIPUBJIEUEHUST CTO-
POHHUX TIPOTPAMMUCTOB.

CTaHOBUTCST OYEBUIHO, YTO HYXEH 0O-

Jiee SKOHOMUYHBIH, IMUPOKO AOCTYITHBIN

¥ YHUBEPCATbHBI MHCTPYMEHT.

McTOPUS U KPATKUM L//(I
os30P LXI

IMosinenue LXI 66110 00yciioBI€eHO 1a-
BUHHBIM Pa3BUTHEM CETEBBIX TEXHOJIOTHI
U 3HAYUTEITbHBIM YBETMUEHUEM TIPOITYCK-
Hotli ciocooHoctu Ethernet-kananos. [ep-
Bast Bepcust cranmapra LXI (LXI Device
Specification, Revision 1.0) 6si1a Tipen-
craByieHa B ceHTsI0pe 2005 rona Kak 6osee
ObicTponelicTByomas 1 3hdeKTUBHAS
amprepHaTuBa nHTepdeiicy GPIB, ciy-
KUBIIETO cBbIie 30 16T OMHUM U3 OCHOB-
HBIX KOMMYHUKAIIMOHHBIX KAaHAJIIOB MEX-
Iy TpUOOPOM U KOMITBIOTEPOM.

Ceronust LXI-UHCTpYMEHTBI HMCIIOJNb-
3YIOT BCE TMPEUMYIIECTBA TEXHOJIOTHU
JIBC (LAN), coueTaioT camble JydIlue
croponsl GPIB, VXI u PXI, Ho B oTiune
OT HUX He TPeOyIOT CrieIIMaIbHBIX Kabemneit
U JOPOTOCTOSIIIINX BCTPOEHHBIX B MPUOOP
nHTepGhECHBIX KOHTPOJUTEpOB. TecToBbIE
cucteMbl Ha ocHoBe LXI moryTt maciura-
OMPOBATHCS OT HEOOJBIIIOI TOKAIBHOI Ce-
TU 00 pacnpenes€HHON INI00albHON CU-
CTeMbl, TONKIIOUEHHON K MIHTEepHeTY.

3a mpo1e e Toabl CTAHIAPT yKe He-
CKOJIBKO pa3 OOHOBIISUICS W TOTIOJTHSIICS.

Cawmoii akryanbHoii siBisietcst LXI Device

Specification 2011, Revision 1.4, May 18,

2011 (Crreumncdukanus LXI-ycrpoiicTBa

2011, pemakuus 1.4 or 18 mag 2011 ).

OHa gertanu3upyeT TeXHUIecKre TpeboBa-

HUSI, KOTOPBIM JOJIKHBI CJIEIOBAaTh TIPO-

W3BOIAUTENN, Pa3paboOTINKU U [ApyTue

CTIeIMAUCThI, paboTalolre Haj co3ma-

HUeM coBMecTuMbIX ¢ LXI ycTpoiicTB u

ucnonp3ytomue Ethernet B kauecTBe oc-

HOBHOTO CPEJICTBA CBSI3U MEXKIy YCTPOIi-

CTBaMU.

B cranpapre LXI onpenenensl cienyro-
11e TO3UINH.

1. ®yukunonan LXI-ycTpoiicTs.

2. MexaHnueckue 1 2JIeKTPUIeCKue Tpe-
OoBaHMUS.

3. CUHXpOHM3AIIUSI YCTPOMCTB U MHMOP-
MalMOHHbIE COOOIIEHMS, BKITIOUAs WX
dopmar.

4. Enuubiit  opmar wmomenu 3armycka
(Tpurrepa), BKJIIOUAMOIIUil B ceOs 3a-
ITyCK Ha OCHOBE MTPOBOIHBIX JIMHUM CO-
00IIIeHUS O COOBITUM U COOBITHIA, TTPH-
BSI3aHHBIX KO BPEMEHU.

5. [IporpammHBlif mHTEpdEIIC COOBITHI 1
dbopmat moneneit 3amycka.

www.cta.ru
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6. AnimaparHasi TPUITEpHas IIMHA KakK

YacTh €MWHOI MOJIEJTH 3aITycKa.

7. TpeboBaHust K LAN-KOMMYHUKALUSIM U

KOH(UTYpamus.

8. Beb-unTEpdeiic.
9. TpeboBaHuMs K UACHTU(DUKALINY U MeXa-

HU3MBI OOHAPYXEHUS YCTPOICTB.

10. TpeGoBaHUS K JOKYMEHTALINH.

Bce mnpaBa pa3pa®oTku, KOHTpOJS U
BHeCeHMs1 u3MeHeHuni npuHaaiexat LXI
Consortium, Inc. Ha caiite http://www.Ixi-
standard.org B OTKPBITOM JOCTYIIE MOXKHO
TOAPOOHO 03HAKOMUTBCS C AKTYATbHBIMU
BEPCUSIMU CTIelIMUKAIINY U APYTUMU Ma-
TepuagaMu 10 TeMe.

CTPYKTYPA CTAHAAPTA
Cranmapt LXI cocTonT M3 OCHOBHOIA

crienudukanuu LXI Core 2011 specifica-

tion of an LXI Device u pyHKIIMOHATHHBIX
pacmmpenuii. B HacTosiiiee BpeMs cTaH-
napt LXI obecrieunBaet nsth paciimpeH-

HBIX QYHKIINI, KOTOPbIe 3aMEHWIN TIpe-

nbinyimue kinacebl LXI-ycrpoiictB A, B

u C. CoriacHO TIpeabIayIei BEpCUu Crie-

b UKaIUY KJIacC A OXBATHIBAJ TTEPEIMC-

JIEHHBIE ajiee paciIMpeHHbIe (PYHKITUY OT

1 mo 5, xnacc B Bkimovan pyHKumm 2—5,

a B xuacc C nonagana 607pimas yacts LXI-

YCTPOIACTB, KOTOPBIE COOTBETCTBOBATN TOJTb-

KO OCHOBHBIM cBolicTBaM “Core”.

[anee nmepedncanmM paciipeHHbIe hyHK-

1 LXI-ycTpoiicTB.

1. LXT Wired Trigger Bus — mpoBonHas
IIMHA 3aITycKa.

2. LXI Event Messaging — cooOiieHus 0
COOBITHUSIX.

3. LXI Clock Synchronization — cunxpo-
Hu3anus ¢ momotbio IEEE 1588.

4. LXI Timestamped Data — BpemeHHAs
TPUBSI3KA TaHHBIX (IeIaeT BO3MOXHOMN
MapKHPOBKY CETEBOTO COOBITHS B OTIpe-
NEeNEHHBIE MOMEHT BPEMEHU, TaKUMU
COOBITUSIMUA MOTYT OBITh 3aITyCK, U3Me-
peHure WK TIOIKITI0YeHNe KaHAJIOB).

5. LXI Event Logs — >xxypHai coObITuii (co-
MEPKUT 3aTTMCU TTPOU3OILEAIINX B CETU
COOBITHIA, YTO TTO3BOJISIET KOHTPOJIUPO-
BaTh MPUOOP WIN CUCTEMY B IpoIecce
paboThI).

CraHgapT TIPOAOJDKAT pa3BUBAThCS U
WUITU B HOTY C TIOCJIEAIHUMU TOCTUXKE-
HusMU. B moaTBepxkIeHue ToMy nBa He
Tak JAaBHO OJOOPEHHBIX NOTIOTHEHWS,
KOTOpbIe paciupsitoT ¢pyHkimoHan LXI,
OTMCAHHBIN B 6a30BOIi cielIMbUKAINN.

6. LXI HiSLIP — pacmmpeHus, CBSI3aHHbIE
C BBICOKOCKOPOCTHBIM HWHTepdelicoMm
ynpasnennst HiSLIP (High-Speed LAN
Instrument Protocol). MaTepdeiic HiS-
LIP, paspa6orannsiii 1VI Foundation,
ocHoBaH Ha mpotokoje IVI HiSLIP

HiSLIP
PaclumpeHus, cBsizaHHble
¢ UHTepdencom ynpasnenns HiSLIP

IPv6
PacLmpeHnus B COOTBETCTBUY
¢ VHTepHeT-npoToKonom IPv6

g LXI Clock LXI Timestamped
Tlr‘iXI \g'geuds |\I/|_2}(LSFE;I ei?]t Synchronization Data | LXI Event Logs
n gogBo e C006 gngﬂ CuHXpoHU3aums BpemeHHas KypHan
Lumrr)la 3aﬂ1 U C NOMOLLBH npuBs3Ka COObITII
CKE 0 COObITUAX IEEE 1588 NIaHHbIX

LXI Device Specification “Core” Features
OcHoBHas cneunduKaums

Puc. 1. Cneyndukauus LXI-ycrpoiictea 2011, pep. 1.4, u ero paclumpeHHble GyHKLUM

(IVI 6.1). On obecrieunBaeT pacIInpeH-
Hble pyHkmu cnerudukanmu VXI-11,
KakK ¥ OOHOBJIEHHBIE CBOICTBA, MOm00-
HbIe TeM, uyTo Obln Y GPIB.

7. LXI IPv6 — pacmimpeHusi B COOTBET-
crBuu ¢ MHTepHET-TIpOTOKOI0M [PV6.
Bosee BpIcOKMe mapameTpbl IPv6 1o
cpaBHeHUIO ¢ IPv4 rapaHTHpYIOT, 4TO
npousBoautenn LXI-npubopoB Oyayt
CTPEMUTHCS K COOTBETCTBUIO TTPOU3BO-
JMMOTO UMY 000PYIOBAHUS XapaKTepu-
ctukam [Pv6 1 rocyiapcTBeHHbBIM CTaH-
JapTaMm JI0 Havyajia IIMPOKOTo MpUMeHe-
Hust [Pv6 B TeCTOBBIX cHCTEMaX.
LXI-ycTpoiicTBO MOXET BKJIIOYATh OIHY

WJTU BCe pacuupeHHble pyHKimu. Jlrodoe

LXI-ycTpoiicTBO U Kaxaoe pacliupeHue

TTOJIKHBI COOTBETCTBOBATH OCHOBHOIA CITe-

mdukanum (puc. 1).

HeranpHast uHgopmarims oo LXI conep-

JKUTCS B CIEAYIONINX JOKYMEHTAX:

@ LXI Device Specification 2011, Rev. 1.4
(Released May 18, 2011);

o LXI Wired Trigger Bus Cable and Termi-
nator Specifications, Rev. 2.0 (Released
May 18, 2011);

e LXI HiSLIP Extended Function, Rev.
1.01 (Released October 20, 2011);

@ LXI IPv6 Extended Function, Rev. 1.0
(Released March 14, 2012),

a B paMKaX NaHHOUW CTaTbW MBI CMOXKEM

JIAIITH KPATKO TIO3HAKOMUTHCST C OCHOBHBI-

MU TIOJIOXKEHMSIMU CTaHIApTa U TIOTYYUTh

TepBOHAYABHBIE CBEICHUS O HEM.

ANnNAPATHAS PEAJIU3ALIMS
LXI-tipuGopbl MOTYT OBITH BHITIOJTHEHBI B
Pa3TMYHBIX KOHCTPYKTWBHBIX HCTIOTHE-
HUsIX. Ba3oBBIM paBUIOM TTPU pa3paboTKe
MexaHuku HoBoro LXI-o60opynoBaHust siB-
JISIETCSI COOTBETCTBHE Pa3MEPOB YCTPOICTB
cymecTBylomuM craHgaptam  [EC  mis
cToeyHoro obopynoBanusi. Ceiidac Hanbo-
Jiee pacTIpOCTPAHEHHO SIBJISIETCSI HACTOJb-
Hast KOHCTPYKIIVSI C Pa3MEIEHHBIMU Ha Tie-
penHeil TaHemu COeOUHUTENSIMA BXOM-
HBIX/BBIXOAHBIX CUTHATIOB, UHAUKAIINYN 1
HaxXOISIIMMUCS Ha 3aHel TaHeIn BXoa-
MU cCUHXpoHu3auuu, mutanus u Ethernet.

B cranpapre LXI n1s1 co3nanust moiHOCTbIO
BUPTYaTbHBIX TIPUOOPOB TPETYCMOTPEHBI
TaKke OECKOPITYCHBIE M MOMYJIbHBIE CTTON-
HEHUsI, yCTaHABIMBaeMble HEMTOCPEICTBEeH-
HO B KOMITHIOTEPHBIE IITACCH.

TpeboBaHMs MO 271€KTpUKE OA3ZUPYIOTCS
Ha COOJTIONEHNY OCHOBHBIX MEXKITyHAPOI-
HBIX CTAHIAPTOB, HAXOMSIIIUXCS TTOJ] STUHOMN
Takux opranusanuii, kak CSA, EN, UL u
1EC. Taxk, ns1 obecriedyeHust 6€30I1aCHOCTA
TPEINMCHIBAETCS] BBHITIOTHEHUE TpeboBa-
uwmii IEC 61010-1 Safety Requirements, mist
9JIEKTPOMAarHUTHON COBMECTUMOCTH U 3a-
IIUTHl OT JIEKTPOMArHUTHBIX TTIOMEX He-
obxomuMo cienoBath monoxeHusm [EC
61326-1-1998 EMC Requirements T&M
Equipment.

Ilpu MpoeKTUpOBaHUU SJIEKTPOIUTA-
HUS CTaHIApT peKoMeHayeT, uToobl LXI-
YCTPOUCTBA MOTTIN (DYHKITMOHUPOBATH aB-
TOHOMHO OT OTHO(A3HOTO MTUTAHUS TIepe-
MEHHBIM TOKOM ¢ HampsikeHueM ot 100 1o
240 B £10%, B nnama3one 4yacToT ot 47 10
66 Ti1. OHaKO He UCKITIOYAIOTCSI U IPYTHUE
CIOCOOBI OPTaHU3aLMU MMUTAHUS, TAaKUE
KaK 3JIEKTPOTTUTAHUE OT U30JTMPOBAHHOTO
HWCTOYHMKA ITOCTOSTHHOTO TOKA HaTpsixke-
HueM 48 B, muTaHue HANIPSAMYIO OT CETH
Ethernet B kauectBe PoE-ycTpoiicTBa, co-
otBeTcTBylomiero IEEE 802.3af, a Taxcke
OT IBYX- U TPEX(a3HBIX CETEN.

CraHgapT ycTaHaBIMBaeT TPeOOBaHUS B
yacTu ucroiab3oBaHus JIBC-pa3sémMoB Ha
nx cootBercTBUe HopMaMm IEEE 802.3.
J17151 opraHM3aim ceTeil ciemyeT NCTIOIb-
30BaTh Kabeb KaTeropuu 5 U KOHHEKTO-
pb1 RJ-45. OnHako eciv coenMHUTEIN TH-
ma RJ-45 He gBASIOTCS TpUEMIIEMBIMH,
MOTYT MCIIOJIb30BaThCS U IPYTUe, HATIPU-
Mep 4- 1 §-KOHTakTHBIe M12, mIKMpPOKO
pacrpocTpaHE€HHbBIE B MPOMBIIUIEHHOM
Ethernet.

B cranmapte mpormucaHsl TipaBuia o
pa3MeIIeHNIo 2JIEMEHTOB YIpPaBIeHUs U
KOHTPOJISI, Pa3bEMOB Ha JIMIIEBBIX TTaHe-
JISIX, X OPUEHTAlIN, MApPKUPOBKE, IO/~
pOOHO OCBelleHbl TpeOoBaHUs K HEOOX0-
MO MTHIWKAIIMY COCTOSTHUST yCTPOUCTBA
U TTUTaHUSL.

CTA 4/2014
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CUHXPOHMU3ALMUA
LXI-YCTPONCTB U NEPEQAYA
COOBLUEHUMA
bonbiioe BHuMaHue B crangapre LXI
yIeJIeHO 00eCreYeHnI0 BEICOKON TOUHO-
CTU W CTaOWIBHOCTU MU3MEpPEeHUH, 31eCh
MOXHO OTMETUTD TAaKUE Pa3/Iebl, KaK:
©® KOHTPOJIb TTOCTIEOBATETLHOCTH COCTOSI-
Hu#t B npenenax LXI-yctpoiicTBa uau
BCEIi CUCTEMBI,
©® KOHTPOJIb BpeMEHU BO3SHUKHOBEHMSI CO-
OBbITUI 1 00pabOTKa COOCTBEHHBIX 1 CU -
CTEeMHBIX COOOIIIEHUIA;
® COPTUPOBKA MAHHBIX M3MEPEHWI WIN
YCTaHOBKA COOTHOIIIEHUS CO 3HAUUMBbI-
MU COOBITUSIMU, OCHOBAaHHBIMU Ha Bpe-
MEHHBIX METKaX.
OTaenpHOE MECTO B CTAaHIAPTE 3aHUMAET
IEEE 1588 Precision Time Protocol (ripo-
TOKOJI TOYHOTO BPEMEHM): KaXI0e COOT-

BeTcTByMoIIee eMy LXI-ycTpolicTBo momk-

HO 00eCTeunBaTh MOJHYI0 GYHKIIMOHATb-

HocTh cranmapta IEEE 1588 u BeimonHe-

Hue TpeboBaHmii mpoduasg LXI 1588.

Kpome 3TOTO pekomMeHmoBaHO, YTOOBI B

LXI-ycTpoiicTBe ObUIM peain30BaHbl Bpe-

MEHHbBIE XapaKTePUCTUKU C TOYHOCTHIO 10

40 HaHOCEKYH/I VJIM JIy4IIIe.

Crangapt LXI moryckaer Tpu pexxuma
MEXMOMYJIbHOM CBSI3U TS TIepeiauul WH-
opMaIIMOHHBIX COOOIIEHWI:

@ uepe3 apaiiBep KOMaH[ OT KOHTPOJUIe-
pa (wnm J1060T0 NPYroro yCTPOUCTBa,
paboTaroliero B Ka4eCTBE KOHTPOJUIE-
pa) k LXI-ycTpoiicTBy 4epe3 JioKaib-
HYIO CEeTb;

@ TIpsSIMbIE COOOIIEHUS] MOAYJIb—MOIYJTh
yepe3 LXI-coo01eHunst 0 COOBITUSX;

@ arnraparHble TUHUY 3a1TyckKa OT MOJIYJIST
K MOJYJTIO.

Pa3paboTrunkaM rmpenocTaBisIoTCS -
poKue BO3MOXHOCTHU Mo 3amycky, nu LXI
obecrieunBaeT MTh PEXXMMOB 3aITycKa:

@ Ha OCHOBe [paliBepa KOMaHH (MHTEep-
(deiic nmpaiiBepa Ha YIpaBISOIIEM
KOMITBIOTEPE UCTIONB3YETCST TSI TIPSIMOTH
nepegaun KomaHabl Ha LXI-yctpoii-
CTBO);

® Ha ocHoBe npsimoit nepenaun LXI-co-
obmeHuit o coobrTuu (LXI-coobiieHue,
conepxariee MHGOPMAIINIO O 3aITyCKe,
BKJTIOUAsi BPEMEHHYIO METKY, HampaB-
JISIETCST HETIOCPENICTBEHHO OT OTHOTO MO-
IyJIsl K APYTOMY Uepe3 TIOKAITBHYIO CETh);

® Ha OCHOBE BPEMEHHBIX COOBITHIA (C TT0-

Mompio Tpurrepa IEEE 1588 ycranas-

JMBaloTCsl mapameTpbl BHyTpu LXI-

YCTPOMCTBA U BBITIOTHSIETCS 3aIyCK);

@ Ha OCHOBE TIPOBOIHOI IIIMHBI 3aITyCKa —
LXI Wired Trigger Bus;

HoBsbie LXI-1PBOPbI CEPUU DIGITIZERNETBOX KOMNAHUU SPECTRUM

14

B 2013 romy Hemenkas kommanusi Spectrum GmbH mpucoenunmnach Gigabit Ethernet K 11060My KOMITBIOTEPY WM K KOPIIOPATUBHOI CETH, TIO
K npousBonuteasiM LXI-mprOopoB ¥ BBHIMYCTHJIA Ha PBIHOK Cpa3y He- npuHIumy “connect and collect” (moakiroyaics u coonpaii).
ckosibko Mogeseit LXI-ycTpoiicTB cOopa JaHHBIX MO OOLIMM Ha3BaHUEM Ceronns cemeiictBo digitizerNETBOX mipencraisier co00i BHYIIN-
digitizerNETBOX. HoBasi miatcdopMa MoTHOCTBIO COOTBETCTBYET CTICIIN- TEJIbHBII MOJEIbHBIN PSIl, BKJIOYAIOIINI YCTPOICTBA C YMCIOM BXOIHBIX
¢ukauuu LXI Device Specification 2011, Revision 1.4, mostomy moctym u KaHaJoB oT 2 110 48, yactoroit orpoca ot 200 kIir 1o 500 MTi1 u pa3perie-
YIPABJIEHUE JAHHBIMU IETAETCS IIPOCTO C MTOMOILBIO MOAKITIOUEHUS Yepes3 HueMm 14 win 16 6ur (tabs. 1). |
Ta6auya 1
0630p mMopenein digitizerNETBOX
DN2.445-02 | 500 Mcamnn/c 14 6ut 2 - DN6.496-48 | 60 Mcamnn/c 16 6ut 24 24
DN2.445-04 | 500 Mcamnn/c 14 6ut 4 - 30 Mcamnn/c 16 6ut 48 24
DN2.445-08 | 500 Mcamnn/c 14 6ut 8 - DN2.491-04 10 Mcamnn/c 16 6uUT 4 2
DN6.445-12 | 500 Mcamnn/c 14 6ut 12 - DN2.491-08 | 10 Mcamnn/c 16 6ut 8 4
DN6.445-16 500 Mcamnn/c 14 6ut 16 - DN2.491-16 10 Mcamnn/c 16 6uT 16 8
DN6.445-20 | 500 Mcamnn/c 14 6ut 20 - DN6.491-24 10 Mcamnn/c 16 6uT 24 12
DN6.445-24 | 500 Mcamnn/c 14 6ut 24 - DN6.491-32 | 10 Mcamnn/c 16 6utT 32 16
DN2.442-02 | 250 Mcamnn/c 16 6uT 2 - DN6.491-40 | 10 Mcamnn/c 16 6uT 40 20
DN2.442-04 | 250 Mcamnn/c 16 6ut 4 - DN6.491-48 | 10 Mcamnn/c 16 6utT 48 24
DN2.442-08 | 250 Mcamnn/c 16 6uT 8 - DN2.465-04 3 Mcamnn/c 16 6uT 4 4
DN6.442-12 | 250 Mcamnn/c 16 6ut 12 - DN2.465-08 3 Mcamnn/c 16 6ut 8 8
DN6.442-16 | 250 Mcamnn/c 16 6uT 16 - DN2.465-16 3 Mcamnn/c 16 6uT 16 -
DN6.442-20 | 250 Mcamnn/c 16 6ut 20 - DN6.465-16 3 Mcamnn/c 16 6ut 16 16
DN6.442-24 | 250 Mcamnn/c 16 6uT 24 - DN6.465-24 3 Mcamnn/c 16 6uT 24 24
DN2.441-02 | 130 Mcamnn/c 16 6uT 2 - DN6.465-32 3 Mcamnn/c 16 6ut 32 -
DN2.441-04 | 130 Mcamnn/c 16 6uT 4 - DN6.465-40 3 Mcamnn/c 16 6uT 40 -
DN2.441-08 | 130 Mcamnn/c 16 6uT 8 - DN6.465-48 3 Mcamnn/c 16 6uT 48 -
DN6.441-12 130 Mcamnn/c 16 6uT 12 - DN2.464-04 1 Mcamnn/c 16 6uT 4 4
DN6.441-16 | 130 Mcamnn/c 16 6ut 16 - DN2.464-08 1 Mcamnn/c 16 6uT 8 8
DN6.441-20 | 130 Mcamnn/c 16 6ut 20 - DN2.464-16 1 Mcamnn/c 16 6ut 16 -
DN6.441-24 | 130 Mcamnn/c 16 6uT 24 - DN6.464-16 1 Mcamnn/c 16 6ut 16 16
DN2.496-04 | 60 Mcamnn/c 16 6ut 2 2 DN6.464-24 1 Mcamnn/c 16 6ut 24 24
30 Mcamnn/c 16 6uUT 4 2 DN6.464-32 1 Mcamnn/c 16 6uUT 32 -
DN2.496-08 | 60 Mcamnn/c 16 6ut 4 4 DN6.464-40 1 Mcamnn/c 16 6ut 40 -
30 Mcamnn/c 16 6uT 8 4 DN6.464-48 1 Mcamnn/c 16 6utT 48 -
DN2.496-16 60 Mcamnn/c 16 6ut 8 8 DN2.462-04 | 200 kcamnn/c 16 6uT 4 4
30 Mcamnn/c 16 6ut 16 8 DN2.462-08 | 200 kcamnn/c 16 6utT 8 8
DN6.496-24 | 60 Mcamnn/c 16 6UT 12 12 DN2.462-16 | 200 kcamnn/c 16 6uT 16 -
30 Mcamnn/c 16 6ut 24 12 DN6.462-16 | 200 kcamnn/c 16 6utT 16 16
DN6.496-32 | 60 Mcamnn/c 16 6UT 16 16 DN6.462-24 | 200 kcamnn/c 16 6uT 24 24
30 Mcamnn/c 16 6ut 32 16 DN6.462-32 | 200 kcamnn/c 16 6ut 32 -
DN6.496-40 60 Mcamnn/c 16 6uT 20 20 DN6.462-40 200 kcamnn/c 16 6uT 40 -
30 Mcamnn/c 16 6ut 40 20 DN6.462-48 | 200 kcamnn/c 16 6ut 48 -
www.cta.ru CTA 4/2014




+ 19" 1 24" 6e3BEHTUNATOPHBIN NaHesNbHbIN MK ¢ ABYXbAAEPHEIM
npoweccopom 4-ro nokonenus Intel® Core™ i5

+ NPOEKLNOHHO-EMKOCTHbI CEHCOPHbIN 9KPaH CO CTEMEHBIO
3awwmThl IP66 ons paboThl B LUIMPOKOM AMana3oHe
Temneparyp —15...+55°C

+ Beicokonpon3BoauTenbHas Bu3yanvsaums

1]
1}

5 i ' i 0
Y AGNEHHBIA KoHTONL paboThl oGopyAOBAHKA He e

+ 3alLmnTHas n3onaums

+ iRIS-Mopynb ANCTaHUMOHHOrO

yrnpaeneHus

[MoNHOCTbIO 3ALUULLEHHbIN
naHenbHbIn MK

_—t L

l

519/524

CoemecTMMoCTb(ClIPMIF240)

| + YeTolpéxbaaepHblii npoueccop Cortex™-A7 1,2 T,
MO T'530 / 531 * Aucnnein 5,3
- GSM 850/900/1800/1900 (onums - WCDMA 850/2100)
3almiérHbin KMNK Android/ - NFC, nopt MicroUSB u cnot ans kapTbl microSD (makc. 32 M6a)

Mo6usnbHoe YyCTPONCTBO * 8-meranukcensHas AF-kamepa

OoTOOpaxeHus JaHHbix Ckanep wrpmux-koaa 1D/2D (MODAT-531)

Ha mope ons paboTbl B KPUTUYHbBIX YCNOBUSX OKPY>XKatoLLLEN cpeabl HE0OX0ANMbl HaAEXHbIE U 3aLUMLLEHHBIE CUCTEMBI.
|IElI npegocTaBageT MOPCKMM crneumanmcTam naHenbHble MK MOpPCcKOro NcrnonHerus v npombituieHHble KMNK co cteneHbo
3awmThl IP67, KOTOpbIE UCMOMb3YIOT NEPEAOBbIE TEXHOIOMMN 1 HaAEXHbIE KOHCTPYKUMK. OBopyaoBaHMe NOAXOONT

ONs1 MPUIIOXEHMIN B MOPCKOM [I0KE, a TakXke Ha OTKPbITON nanybe, Ha NyfbTe ynpaBieHnst 1 KanMTaHCKOM MOCTMKE.

N) HUEHIIAHL

(IN' ABTOMATMKA

Chassis Status

® on
about a minute ago
Temperature

CPU_Temperature o

f SYs_Temperat.. e
Processor
SYS_Temperatu T

,,,,,,,,,

8 SYS_FAN2 S
Systom Board

IndustrialPC

iEi-2 10.10.18.56 e 3
I‘EI-3 10.10.18.55 g x
1E1-4 10.10.1345 (] ON] Power Off
— 7 YnanéHHblin KOHTPONb PaboTbl 000pyAOBaHUS

KoMmnaHua «HueHwaHu-ABTOMaTUKa»
www.nnz-ipc.ru / ipc@nnz.ru

Ten.: +7 (812) 326-2002

Ten.: +7 (495) 980-6406

Komnanus IPC2U
www.ipc2u.ru / sales@ipc2u.ru
Ten.: +7 (495) 232-0207

dakc: +7 (495) 232-0327

COBEPLLIEHCTBO B HABEXXHOCTU

Peknama

www.ieiworld.com
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® Ha OCHOBE CIICMaJbHBIX allllapaTHBIX
CXEM 3aITyCKa KOHKPETHOI'O IIPOMU3BOAMN -
TEJIA.

MPOrPAMMHDLIA UHTEPDENC
(RPAMBEPDI)

[MporpamMmHast COBMECTUMOCTD SIBJISIET-
CsI BaXKHOW COCTaBIISTIONIEH, TApaHTUPYIO-
weii Jo0biM LXI-ycTpoiicTBam B3aumo-
NIEMICTBUE IPYT C IPYTOM U C TECTOBOI TTPO-
rpammoii. Bece LXI-ycTpoiicTBa HOKHBI
MperycMaTpruBaTh HAJTMIKeE CTIeIIUaTbHO-
ro IVI-gpaiiBepa (IVI — Interchangeable
Virtual Instrument Foundation — oTKpbI-
TBIl KOHCOPIINYM, CO3MaHHBIN IJIST TIPO-
NBIDKEHUST cTielMuKaInii TporpaMMu-
pOBaHMS BUPTyaTbHBIX TTpubopoB). [lo-
MUMO 3TOTO, B Cilyyae pabOTHI B ormepa-
LIMOHHOU cpene, oTaIuaHOoi oT Microsoft
Windows, LXI-ycTpoiicTBa MOTYT KOM-
IJIEKTOBATHCS TOTTOTHUTEIBHBIMY Ipaii-
BepaMu ISl IPYTUX OTIePAIIMOHHBIX CH-
crem: Linux, VxWorks, UNIX u 1.1.

NMPOBOAHAS WWMHA 3ANYCKA —
LX1 Wirep TRIGGER Bus
(WTB)

WTB siBsieTcst BaXKHBIM 2JIEMEHTOM CH-
crembl LXI, ncionb3ytommm arnrmapaTHbie
BO3MOXHOCTH CTAaHIAPTa U PEATU3YIOIINM
MPOBOAHOE cCoeMHEeHUe HecKobkux LXI-
ycTpoiicTB. Pusnuecku UHTEPQEIC IMMHBI
BBITIONIHEH Ha Oase cranmapta TIA/EIA-
889 Multipoint Low Voltage Differential

Cornacytolee
YCTPOWCTBO

[Mpuémo-

nepeaaTyuk
Ha 8 KaHanos

Mpuémo-
nepeaaTynk
Ha 8 KaHanos

Cornacytolee
YCTPOWCTBO

[Mpunémo-
nepeaaTynk
Ha 8 KaHanos

Puc. 2. Kondurypaymsa LXI-ycTpoiicTB, CNONb3YIOWMX NPOBOAHYIO WNHY 3anycka LXI

Signaling (M-LVDS) — MHoroToue4yHas
HU3KOBOJbTHAS AuddepeHImanbHas me-
pemnava curHasnos. [I1s1 oOMeHa qTaHHBIMU
HCTIONB3YIOTCS A depeHIInaTbHbIE TOKO-
Bble CUTHAJIBI, TepenaBaeMble TOCpeN-
CTBOM CIEIMAILHOTO §-TIPOBOIHOTO Kade-
JISI C HE3aBUCUMBIM DKPAaHUPOBAHUEM KaXK-
TTOTO KaHama.

JI1060e LXI-ycTpoitcTBO, MOAKIIOUEH-
HOE K IIIMHE 3aITyCKa, UMeeT KaK MUHUMYM
nBa pa3beéma Tuma Micro-D ¢ 25 KoHTak-
TaMU 1 00eCTIeUBaET CKBO3HOE COEIMHE -
HHe KaXIOTO YJIacTBYIOIIETO B Iepenaye
ycrpoiictBa. CorjlacoBaHMe HIMHBI TTPO-
WU3BOIUTCS CHIETINATbHBIM TEPMUHATBHBIM
YCTPOMCTBOM, TOAKIIOYAeMbIM B KOHIIE
KaXXIIoro cerMeHTa (puc. 2).

WTB npenocrapisieT 8 pu3ndecku He-
3aBUCUMBIX KaHaJ0B 3arrycka LXI0—LXI7
B COOTBETCTBUU C KOJTMYECTBOM aHAJIO-
TUYHBbIX Jiornyeckux kaHanoB LXI-co-

OOIIEHUI O COOBITUSIX, UMEIOIINX UACH-
tuduxkatopsl LANO—LANY7. 1o mpon3sBo-
nutensHocTy WTB cymecTBeHHO oTyiya-
ercst ot nepenauu coodbuenuii LXI o co-
OBITHSIX TIO CETH, TaK KaK MOCIEIHUE OC-
HoBaHbl Ha Ethernet-texHomornu u 3aBu-
CAT OT ApaliBepoB, CKOPOCTU Tepeaayu,
MPOTPAaMMHBIX TIPEPBIBAHUI U OBICTPO-
nercTBUs mpoieccopa. B momonHenue
TOAIEPKKE BBICOKOTIPOU3BOAUTETbHBIX
onepaivii 3amycka mo WTB moxer Takke
TIPOVICXONUTH OOMEH TAKTOBBIMU WJTH IPY-
TUMUA WHQPOPMAIIMOHHBIMA CUTHATAMU
mexay LXI-ycrporictBamu. BbiOpaHHbIE
111 WI'B TexHOoJIOrMY TTO3BOJISIIOT Tiepe-
JaBaTh CUTHAJ Ha OOJIbIINE, YeM TI0 CTaH-
JApTHOU BUTOI Tape, paCCTOSTHUS, a TaK-
JKe TapaHTUPYIOT OecriepedoiiHyto paboTy
IIWHBI B CTy4ae OTKIIOYEHUST OJHOTO WU
HECKOJIbKUX 00beTIMHEHHBIX B ceTb LXI-
YCTPOJWCTB.

OCOBEHHOCTU N CXEMA YCTPOMNCTB DIGITIZERNETBOX

[IpuGops! BBITIONIHEHBI B IBYX BapraHTax 19”
kopiycoB Bbicotoit 2U u 3U ¢ pasmepamu
cootBeTcTBeHHO (LLIXBXI') 267x87x366 MM u
432x131x420 mm (puc. 8, 9). Ha mepenteit mane-
JIN PACTOJIOXKEHBI Bce HEOOXOMMMbIE BXOMHBIC
Pa3bEMBL, MHIVKAIIWS 1 KHOTIKY YIIPABJICHMSI, HA
3aHell — KOHHEKTOPBI [UIS TIOMKITIOUEHUST CeTe-
Boro nurtanus u Ethernet. JIng wHTerpauuu B
OOJIBIIYIO U3MEPUTETTHHYIO CUCTEMY WM ycTa-
HoBku B 1miKagd digitizefNETBOX MoryTt ObITh
YKOMILIEKTOBAHBI 19" MOHTaKHBIM KOMILJIEKTOM.

BazxHO0i1 0cO6EHHOCTBIO YCTPOUCTB Spectrum
SIBJISIETCSI TO, YTO KaXKIbIil aHAIOTOBBIN KaHAI
WMeeT COOCTBEHHBIN  aHAIOTro-UubpPOBOi
mpeoOpa3oBaTesib 1 HE3aBUCUMBII YCUIIUTEIb
(puc. 3). IlepemeHHOE yCHUJIEHHE TO3BOJISIECT
MacIITabupPOBaTh BXOMHbIE CUTHAJIBI TAKUM 00-
pa3oM, 4TOObI OXBATUTh BECh AMHAMUYECKUI
nuana3oH ALLI v moaaepXuBaTh HAVITYUIIYIO
TOYHOCTh U3MEpeHMit. Bce KaHabl CHHXPOHM-
3UPOBAHBI C TAKTOBOI YaCTOTOI [UIST CBEICHUS K
MUHUMYMY (Da30BBIX OIIMOOK U pa3dpoca u3-
MEpeHUIl MeXIy KaHajlaMK. Bojblioil 00béM
BCTPOEHHOM maMsITi oT 64 1o 512 Mcomrur Ha

KAXIbI KaHaJ TO3BOJISIET IIPpUHUMATh U Xpa-
HUTb CaMbI€ CJIOKHBIE WM IMPOOOJLKUTEIIBHBIC
CUTHAJIBI.

Bce yCTpOfICTBa IIOCTaBJIAIOTCA B KOMILIIEKTE
C IMporpaMMHBIM obecnieueHueM. [Tonb3oBaTenb
MOXET HalurcaTb COGCTBCHHYIO mnporpamMmmy

VIIPABJIEHUSI C TIOMOIIBIO JIFOOOTO TOMYJISIPHO-
ro s13bIKa, BKitouas Visual C++, Borland C++,
GNU C++, Visual Basic, VB.NET, C#, J#,
Delphi u Python. Kpome 3TOro, MoXxHo uc-
T0JIb30BaTh COOCTBEHHOE MPOrPaAMMHOE 00eC-
meuenne SBench 6 kommanuu Spectrum. M
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Puc. 3. CtpykTypHas cxema npubopa digitizerNETBOX Ha 16 BXxofHbIX KaHaN0B
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MakcumanbHas dYHKLMOHANbHOCTb
MnHUMaNbHOE BpeMs MOHTaxa

CbeMHble Npy>KNHHble
OuckpetHble 1/0 4 KNnemmbl
(HSC, PTO/PWM),
1 aHanorosble /0
(TemnepatypHble
BXOMpbl)

3anaTteHToBaHHas cuctema
MOHTaXa B oTBepcTUE @22 MM

MoHTax Ha DIN-
penky Yepes
cneumanbHbii Kabenb

KpucranbHo-
Yetkun TFT LCD
aucnnen
Cas3b: USB,
Ethernet, CANopen,
nonb3oBartesibckue
nopTbl

Magelis SCU - nepsbit UMW KoHTpoNEp, KOTOPbIN MOHTUPYETCS
B CTaHOAPTHOE OTBEPCTUE NOL, KHOMKY

Magelis SCU - 310 komnakTHas U 3KOHOMU4YHas KombuHaums YMA OtkpowTe ong cedbg Hawwm peteHna gna YA
W KOHTPOJSINEpa, BKIItOYatoLLLas B cebs Bce KIo4eBble doyHKLUUM Mony4qunTte yno6HbLIN [OCTYN KO BCEM PYHKLMSM
ONs Manblx CUCTEM aBToMaTM3auUmnK. Tak>ke HECOMHEHHBIM BU3yan3aumnm 1 yrnpasieHns ¢ LUMPOKUM
NPEUMYLLLECTBOM SBNSIETCS MHHOBALIMOHHAs ObiCTpas cuctema pagom USB-akceccyapoB Ons naHenemn
MoOHTaxa B otBepcThe @ 22Mm. Ecim HeobxoaMMo YCTaHOBUTb orneparopa.

LMY oTaenbHO OT NnaHenu, To MOXHO UCMOsb30BaTh CreLmasnbHbIN
YOJIMHSAOLLWIA Kabenb, KOTOPbIN TaK Xe MOHTUPYETCS OOHUM
3aLlenkKMBaHUeEM.

[MpuLLNo Bpems NPoCTbIX peLleHni!

Wcnonb3ynte Magelis SCU!

[MpocTto 6narogaps HHOBALIMAM

o
L) Y3Hante 6onblue 06 yctponctee Magelis SCU! SC h n e I d e r

MoceTuTe caitt www.SEreply.com u BBeauTe Kop, 49899p g Electric

Peknama
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Instrument Welcome Page
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DHCP-cepsep

JIBC

Syncheenlzatlan Canlmuralien Instrument Model Ll 1]
Status e Manufacturer | Example Testing ]
Foety | [Semaltumber | esio3 |
et Conke] Description | Exameba Eval SN 65193 (2) |
L1 Extndid Foatures | LT Wired Trigger Bus, LT Event Messaging, LXT Clock Synch |
R X1 Versian 1.4 L1 Device Speciication - LXI Core 2011 |
R Hoet Hame | exampla-gval-zdocal. ]
el MAC Aderess | 00.0C-66.76-58-C8 |
Orbeer Download TCR/IR Addrads | |
Hele. Firmwrare Rivision | 1.0 |
Curmer Time | 12:45pm 2nd September 2011 |
Fer hak and wonot, pleass visk Cument Saurce | |EEE-1588 PTR |
;I“’ subris Insrument Address ;
string = TOPIP::192.168.1.10:IN5TR |

e

R v

_d

e

[~ E et

KommyTarop J1BC

LXI-yctpoicTso Ne 1

Puc. 4. Npumep Be6-uHtepdeica LXI

JIBC-KOMMYHUKALUM

U KOHOUTYPALIMA
LXI npeabsaBiasgeT K KOMMYyHUKALIUSIM

o JIBC crenytomiue TpeboBaHUs.

@ CkopocTs: py o00pe 000PpYIOBaAHUS
clieayeT uMeTh B Buay, uyto LXI-nipr6o-
pbI 00eCTIeunBaIOT CKOPOCTh TepeIadn
nanHbix 100 Mout/c (IEEE 802.3 Type
100Base-TX), a TakzKe TOJKHBI ITOAIEP-
KXKMBaTh cKopocTh 1 Iour/c, Gigabit
Ethernet (Type 1000Base-T). Onpene-
JIEHHBIN OTITUMU3M BCEJISIET U TOT (haKT,
yTo yxXe ceityac Ethernet-mHppacTpyk-
Typa CIocoOHa 00eCIIeYnTh CKOPOCTh 0
10 ['dut/c, a B OymaymieM u eié ObicTpee.

® Anpec: MAC-azipec ycTpoiicTBa SIBISIET-
Csl HEeM3MEHHBIM 3HAYeHUeM, OH JIOJI-
JKE€H 0TOOpaxkaThCsl TIPU TIOMOIIU [10-
CTYITHOTO JUTSI TIOJIb30BATEISI MEHIO WU
B BUZIe TAOJIMYKY HA KOPITyCe.

@ IIporokoabr: LXI-ycTpoiicTBa N1OKHBI
noanepxuBath TCP/IP (Transmission

Puc. 5. OTkpbiTas koHdurypauus JIBC c DHCP-cepsepom

Control Protocol/ Internet Protocol),
Kak MuHUMYM 1Pv4, a tst obecrieueHmst
JOJITOCPOYHOI CETeBOI COBMECTUMOCTHI
u IPv6. ITomumo sroro LXI-yctpoii-
CTBOM MOXHO YIIPaBJISITh U OOIIATHCS C
WCTIONIb30BaHNEM JTIOOOTO TIPOTOKOJIA
OoJiee BBICOKOTO YPOBHSI (HArmpumep
RPC), ecimm oH HaacTpamBaeTcsl Ham
CTaHJAPTHBIM MEXCETeBBIM MPOTOKO-
oM TCP mnm mpoToKoIOM COOOIIeHMIA
nonp3oBareass UDP (User Datagram
Protocol). Inst mepenaun nuarHoctTuyie-
ckux coobueHuit LXI-ycTpoiictBa 00s1-
3aHbI obecrieunth Takxke ICMP (Inter-
net Control Message Protocol).

o Kondwurypamus JIBC otHocuTCS K Mexa-
HU3MY, KOTOPBII YCTPOUCTBO MCTIONB3Y-
eT, 4ToObl nosyuuth IP-agpec, macky
noxacetu, [P-anpec nuto3a no ymosnya-
Huto u anpec (ampeca) DNS-cepBepa.
LXI-ycTpoiicTBa HOMKHBI TTOAIEPKU-
BaTh TPU CIocoda KOHGUTYPUPOBAHUS

JIBC: Dynamic Host Configuration Pro-
tocol (DHCP), Dynamically Configured
Link Local Addressing (Auto IP) u pyu-
HOI c1rioco0.

BEB-MHTEP®ENC

Be6-cepsep LXI-yctpoiicTBa moyiKeH
CcoOTBeTCTBOBaTh npoTokory HTTP (Bep-
cust 1.0 wimm Beime). LXI-ycTpoiicTBa
JOJKHBI 00CTYKMBATh MPUHANJIEXAINe
1M BeO-cTpaHuIlbl. OOCTyKUBacMbIe BEO-
CTPaHUIIBI JODKHBI KOPPEKTHO paboTaTh
co Bcemu W3C (World Wide Web Con-
sortium) cOBMeCTUMBIMM Opay3epamu u
cootBeTcTBOBaThH s13bIKy HTML (Bepcus
4.01 vy Bbimie) uau XHTML (Bepcus 1.0
win Boimre). CTpaHULBI TIPUBETCTBUS
(puc. 4) MOKHBI coaepXaTh OCHOBHYIO
nHbopMannio 06 ycTpoiicTBe: Ha3BaHUE
MOJIeJT!, TIPOU3BOAUTEIST, CEPUMHBIN HO-
mep, onucanue, LXI-pacmupenue, LXI-
Bepcuto, uMst Host-cuctembr, MAC-an-

HourypALUSA DIGITIZERNETBOX

C nomorpio digitizerNETBOX MoXHO co3-
[TaBaTh pa3IMIHbIe KOHMUTYpALIUU TIPUOOPOB.

IIpubop digitizerNETBOX m1s1 nepcoHaIbHOTO
WIH KOJUIEKTHBHOTO HCHOJIb30BAHMS MOXET ObITh
TIONIKJTIOUEH HETIOCPENICTBEHHO K BalleMy KOM-
meioTepy. MiMest He3aBUCUMBII TIPUOOD WITH IO/~
KJTIOYAst eTO K JIOKATBHOM CeT, Bbl OyzeTe pac-
ToJIaTaTh MOOVJIEHBIM MHCTPYMEHTOM, HOCTYTI-
HBIM Be3Ie, T1Ie €CTh BO3MOXKXHOCTD ITOIKITIOUESHUST
K KOPTIOPaTUBHOI ceTr. B kavyecTBe ormyu rmpen-
JIaraeTCst ICTOUHUK MTUTAHUSI TIOCTOSTHHOTO TOKA,
C TIOMOIIBI0O KOTOPOTO MOXHO HCIIONb30BaTh
YCTPOICTBO TaM, TJie HET DJIEKTPOCETH, HATIPUMED
Ha TpaHCIOPTHBIX cpencTBax. DigitizerNETBOX
TIPE/ICTABIISIET COO0I KOMIUIEKCHOE PEeTlIeHHE TSI
n3MepeHmit. Kak TorbKo OH MOAKITIOUEH K KOM-
TIBIOTEPY, HUKAKOE IOTIOTHUTETIbHOE 000pyI0Ba-
HUe OOJIbIIe He TPeOyeTCs .

JlokajibHast WM OecnpoBoaHas ceTb. [1pu mo-
KJTIOYEHUU K KOPIIOPATUBHON JIOKATbHOU WU

6ecnipoBonHoit cetu digitizerN ETBOX mosyua-
et cBoii IP-anpec ot cranmaprHoro DHCP-cep-
Bepa u fgoctyrneH yepe3 Ethernet-coenunenue,
kak u moboe apyroe TCP/IP-yctpoiicTBo. DTO
03HAYAET, YTO MOXKHO CO CBOETO pabovero Mecra
MUCTAHIIMOHHO YIIPABJISITh IIPOLIECCOM U3MeEpe-
HUM, Oaxe KOTJa MCTOYHWMK curHaia u digi-
tizerNETBOX pacnosioxeHbl B JJabOpaTOpUm
WJIN B UCTIBITATEIBHOM Kopiiyce. JIucTaHInOH-
HOE yIIpaBJieHre TaET BO3ZMOXHOCTb ITPOBOIUTH
M3MEpEHUsT B HeOE30TTaCHbBIX YCTIOBHSIX, CBSI3aH-
HBIX C XMMUYECKUMHU IPOU3BOJCTBAMU, B3PbIB-
YaThIMUA BEIIECTBAMU, paaManueil Win Oau-
30CTBIO BRICOKOTO HArpskeHMst. MOKHO Takxke
KOHTPOJIMPOBATh CPa3y HECKOJIBKO YCTPOCTB,
HECMOTPSI Ha TO YTO OOBEKTHI pa3dpocaHbl Ha
3HAYMTETBHON TEPPUTOPHH.

Oonapyxenue npuoopa B ceru. Cpasy mocie
noakmoueHust K Ethernet u BKITIOueHUsI muta-
Hus digitizerfNETBOX mosiBUTCS B CIHMCKe

YCTPOMCTB CETEBOTO OKPYXEHUSI KOMITbIOTEPA.
WHTerpupoBaHHbII BeO-CepBEP B COOTBETCTBUM
co cranaaptom LXI n umeroreiicss nuHdopma-
11elt 00 YCTPOICTBE HACTPOUT KOH(MDUTYpaIUIo
U COOOIINT O TeKylieM coctosiHun. OH Takxke
CONEPKUT TIOCIIEIHIE BEPCUM MTPOTPAMMHOTO
obecrieueHusT U JOKYMEHTAIUIO IS 3arPy3KH,
TIPY 9TOM HET HEOOXOIMMOCTH TIPUOETaTh K MO~
MOIIIU TOTIOTHUTEILHBIX YCTPOMCTB TS 3aITyc-
ka digitizerNETBOX. ®ynkius oOHapyKeHMsT
Control Center Spectrum momMoskeT BaM HalilT! 1
uaeHTuduIMpoBats Joo6oii digitizerNETBOX,
TTONKJTIOUEHHBIH K cetn. [Tocne 3amycka GyHK-
UM OOHapyxXeHUs1 nHbopManus 00 ycTpoii-
CTBE KAIIUPYETCS] K MOXET OBITh TOCTYITHA He-
mocpeactBenHo mist [1O SBench 6. Kpome
9TOr0, aKTyaiabHbIN aapec VISA-6ubamorekun
BO3BpAMIACTCSI U MOXET OBITh MCIIOTH30BAH
JIIOOBIM TIPOTPAMMHBIM 00eCTIeYeHUEM TS yIa-
JIEHHOTO A0CcTyna. M
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BbicOKOCKOPOCTHbIE
WHCTPYMEHTAsIbHbIE rnatbl Spectrum

[ns LUMPOKOro CNeKTpa PeLLIeHnin No c60py JaHHbIX 1 reHepaLyumn CUrHanos

B PeiPCXuPCI Express B sucompacteei B suex

o GBbiwwe 200 moaeneii nnat

® J10 16 CUHXPOHHbIX KaHanoB

e PaspelueHne ot 8 1o 16 6ut

e YacroTa onpoca go 1My,

e BcTpoeHHas namatb Ao 4 [6ant

© TaKTUPOBaHIE U MHOTOMOZY/TbHast
CUHXPOHM3aLSt

o Okono 80 BapuaHTOB Moaynei e bonee 45 mopenen

e [1o 16 kaHanos e CooTBeTcTBME cTaHAapTy PXI

e Paspelenne 1o 16 6ut o MexmoaynbHasa CUHXPOHNU3ALUS
e YacToTa onpoca o 500 Mry e Taktuposaxue 10 My

e [Tamatb 4o 512 M6ant

porpammHoe o6ecneyeHue, cUCTEMbI c60pa faHHbIX

e Go6cteeHHoe M0 SBench 6
o [Togaepxka OC Windows, Linux
e Pa3paboTka cucTemM c6opa 1 3anucy AaHHbIx no T3 3akaz4nka

® [lHanBKayansHoe KOHCYNLTUPOBaHKE MO BbIGOPY
000pyA0BaHNS AN1st KOHKPETHbIX NPUMEHEHUI

[=] 32 [x] 0OULMANBHDIA AUCTPUELIOTOP NPOLYKLWN SPECTRUM

. L
E MOCKBA Ten.

E C.-NETEPBYPT Ten.
b, AJIMA-ATA Ten.
BONroOrPAf Ten.
EKATEPUHBYPT Ten.
KA3AHb Ten.
KHEB Ten.
KPACHO[IAP Ten.

PROSOFT" i

CAMAPA Ten.:

VOA Ten.
YENABUHCK Ten.
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Puc. 6. CuHxpoHusauymua LXI-npu6opoe B cootBetcTBum ¢ IEEE 1588

pec, TCP/IP-anpec, perakiuio mpoOIInB-
ku unu [10, tekymee Bpemst IEEE 1588
PTP u LXI-agpec cTtpoku OMOIMOTEKHU
VISA.

TPEGOBAHUSA
K MAEHTUOUKALIUU
U MEXAHU3MbI OBHAPYXXEHMUSA
YCTPOMCTB

[lpu momoiM WHCTpyMeHTa TIOWCKa
yctpoiictB (LXI Discovery Tool) moxer
ObITh OOHapyxeH Jmoboii LXI-mpubop,
MOAKJIIOYEHHBIN K JIOKaIbHOW cetu. Ha
puc. 5 TOKa3aHo MOAKIIOYEHE C KOpIiopa-
tuBHOi JIBC ocHoBHoOro I1K m mpyrux
LXI-yctpoiicTB, KOTOpBIE OYayT BUAMMbI B
MeHIO KoMItbloTepa. [1pu 3Tom coBcem He
BaXKHO, TTOJKITIOUEHO JIN YCTPOUCTBO HETIO-

CPEICTBEHHO K JIOKAILHOM CeTU WU Yepe3
KOMMYTATOpP.

MPUMEPLI NTPUMEHEHMUMNM
CrenaeM KpaTKuii 0030p MpUMEHEHMIA

LXI-ycTpoiicTB, MOATOTOBICHHbIN 10 MaTe-

puanam caiira http://www.Ixistandard.org.

LXI-cuctema rectupoBaHus
CNYTHUKOBOM CBSI3U

CrnyTHUKOBASI CBSI3b peayin3yeT MHOXKe-
CTBO YCIIYT, KOTOPBIMM MBI TIOCTOSTHHO
rosib3yemcsi. [10CKONbKY pOM3BOIUTEb-
HOCTb CUCTEMBI CUTbHO 3aBUCHUT OT Kave-
CTBa Tiepeavyr JAHHBIX, TO UHXEHepaMm, OT-
BEYAIOIIMM 32 IKCIUTyaTaluio o0opynoBa-
HUsl, TpeOOBAJIOCh HANTU HANEXHbBIN CITO-
€00 U3MepeHusI TPYIIOBOTO BpEMEeHU 3a-

Puc. 7. U3meputenbHas cuctema A OLEHKU BO3AeiCTBUA BUOpaLum
Ha Teno yenoseka B cootBetcTBum ¢ IS0 2631-1

JEPXKHU B CUCTEME, Y KOTOPOIf TiepenaTau-
KU ¥ IPUEMHUKY TeorpadhnIecKy yaaaeHbl
Ha 3HAYUTENIbHBIE PACCTOSTHUS IPYT OT APY-
ra. Petaronum pakTopom a1t Beidopa ari-
MMapaTHOW YaCTU CUCTEMBI SIBUTIOCH HaJIH-
yue y LXI Bo3aMOXXHOCTE! CHHXpOHU3ALINN
B coorBerctBuu ¢ IEEE 1588 (puc. 6), uto
TTO3BOJIUJIO B PEaTbHOM BPEMEHU OpraHU-
30BaTh TOYHOE U3MEPEHNE OTHOCUTEILHO-
IO TPYIIIOBOTO BPEMEHU 3aMepKKH Tpe-
o0pa3oBartesieil u cMecuTeNeit, NCTIONb3ye-
MBIX B CUCTEME.

LXI ana oueHKU BO3aencTemus
BMGpALMM HA YenoBeKd

AHau3 Bo3AeiCTBYS BUOpallMy Ha Te-
JIO YeJIoBeKa SBJISIETCSI OMHON M3 OCHOB-
HBIX Oollepaluii B obecriedeHnn 6e3ormac-

TEXHUYECKUE XAPAKTEPUCTUKWN YCTPONCTB DIGITIZERNETBO

PaccMoTprM OCHOBHBIE TEXHUYECKIE XapaK-
TEPUCTUKHU BBITYCKAEMBIX YCTPOMCTB.

DNx.46x n DNx.49x — aro digitizerNET-
BOX ¢ maJioit M cpeaHeii 4acToToi ompoca ot
200 kcammi/c 10 60 Mcamii/c, ¢ OQHOTOSIPHbI-
My win i depeHIuaIbHbIME BXOIAMH.

Mopenu sTux cepuit (puc. 8) UMeIoT ot 2 10
48 CMHXPOHHBIX aHAJIOTOBBIX BXOIOB C BO3ZMOXK-
HOCTBIO BEIOOpA OMHOTO U3 HECKOJIBKUX TUaria-
30HOB BXOIHOIO CHTHAJIa, C ITPOrPaMMUPYEMBIM
CMEIIEHNEM U C BXOIHBIM COIPOTHUBICHUEM
50 OM. KaxpIit KaHaJT MOXET BBICTYTATh B Ka-
YeCTBE MCTOYHMKA 3aITycKa, 00JIanast IIpyu 9TOM
MHOTOYHMCIIEHHBIMU TPUTTEPHBIMU (DYHKIIUSI-

MM, a KPOME 5TOro UMEETCA ABa BHCIIHUX 3a-
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Puc. 8. DN6.496-48 digitizerNETBOX

ITyCKAaIOMINX Bxona. Bce MCTOUHUKY (BHYTpEeH-
HHE W BHEIIHUE) MOTYT OBITh CKOMOMHHMPOBA-
HbI ¢ Jorukoit «», «MJIW». Ogun u3 3amyc-
KaIOIINX Pa3bEMOB TaKKe MOXET OBbITh 3aeii-
CTBOBaH KaK TPUTTEPHBIN BBIXOI.

DNx.44x — aro AILIII digitizerNETBOX ¢
BBICOKHMH 4acToTamu ompoca ot 130 1o
500 Mcammi/c u paspenienuem 16/14 our.

YHUKaIbHBIE U151 9TOTO KJIacca YCTPOICTB Ya-
CTOTBI TUCKPETU3ALIUU U Pa3pellieHue AeTaioT
digitizerNETBOX cepun DNx.44x (puc. 9) ca-
MbiMu ObicTpbiMu Ethernet/LXI-mpu6opamu Ha
peiake. Kpome Toro, 3TM MOmenu MOITycKaroT
YCTaHOBKY CaMO¥t OOJIBIIION BCTPOSHHOM TTaMsi-
TH ¢ 00BEMOM XpaHEeHUsT UHHDOPMALINH TS KaXK-
oro KaHaja a0 512 Mcamrui. B nonosnHeHue,
€CJTM KaKKe-T100 KaHaJbI He UCTIONB3YIOTCS, UX
TaMSITh MOXXKHO 00BbeInHsATh. Bee Momenu cepum
DNXx.44xX BBITTYCKAIOTCS C OMHOMOJISIPHBIMU CH-
XPOHHBIMU KaHAJIAMU, YUCJIO KOTOPBIX MOXKET
OBITh OT 2 /10 24, ¥ yCTaHABIMBAEMbIMU TIO BbI-
060py BXOIAMHU C BBICOKUM COMTPOTUBIICHUEM VU
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Puc. 9. DN6.441-24 digitizerNETBOX

¢ conporuBieHreM 50 OM s JTydIlIero Kaue-
cTBa puéma. J1jist Bcex KaHAJIOB BO3MOXKHO TIpsi-
MOE COTJIACOBAHUE WJIH TI0 TIEPEMEHHOMY TOKY,
LIYMOTIOHVKAIOUINIA (DUIIBTP C OrpaHUYCHHON
TOJIOCOM MPOIYCKAHUSI. ATITIApaTHBIE BO3MOXK-
HOCTH MOTYT OBITh PACIIMPEHBI PA3TUYHBIMU
BCTPOCHHBIMU (DYHKIMSIMU IIPPOBOIT 00paboT-
KU CUTHAJIa, aKTUBUPYEMBIMHE C TIOMOIIBIO TTPO-
TPaMMHBIX KOMaH]I.

TTpu6ops! digitizerNETBOX npenHa3HaueHbI
IUTSL TTOTPeOUTETelt, pabOTAIOIIMX B PA3TMIHBIX
OTPACIISIX IPOMBIIIUIEHHOCTH, & TAKKE JUIST MHXKe-
HEePOB-KCCIIeOBaTeNIel U Pa3pabOTIMKOB, KOTO-
PBIM HEOOXOMMO ITOTHOCTHIO 3aKOHYEHHOE ¥ T0-
TOBOE K pab0Te MHCTPYMEHTAIbHOE peliieHre. M
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Mopt J1IBC Ne 1:
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YCTPOICTBO YnpaBeHns
3anyckom

1 1
1} LXI-cuctema
'} KOHTpOnA

Lo} muaTaHus

Puc. 10. Cuctema c6opa paHHbIx Ha ocHose Ethernet

HOCTH U TUTHEeHBI Tpyaa. Tak, y Bonureneit
¥ OTIEPATOPOB PA3TUIHBIX TPAHCIIOPTHBIX
CPENCTB Upe3MepHast BUOpaInsl BbI3bIBa-
eT IUCKOMMbOPT U pa3TUIHbIe PUCKU IS
3M0poBbsl. 1151 u3MepeHust BUOpaIuu Xo-
pOIIO TOAXOMAT YCTPOMCTBa, paboTaio-
1I1e Ha OCHOBE JIOKaJIbHbIX ceTeid. LXI-
TpUOOPHI 00ECIIeYTNBAIOT TOTOBOE «Pele-
HUE ¢ MoJKu» (puc. 7), crmocobHoe 3-
(hbexTUBHO (PYHKIIMOHMPOBATH U yIAIEH -
HO KOHTPOJIMPOBATH BUOPALIMIO HA pabo-
yeMm Mecte. MI3MepeHHbIe JaHHBIE B PEXU-
M€ peajbHOTO BPeMEeHU TepenaloTcs de-
pe3 Ethernet miisa nanpHeiiero anansa u
OIIEHKM PUCKOB 3[OPOBBIO WU YPOBHS
KOM(OPTHOCTH.

LXI-cuctema c60pa gaHHbIX
a3POAUHAMUYECKUX UCTILITAHUNA

HcnbiTanus B adpogHaMUIecKOl Tpy-
0e TpeOyIOT OT CUCTEeMbl cOOpa JaHHBIX
HaJTMI¥sT OOJTBIIIOTO KOJTMYECTBA KAHAJIOB,
CITOCOOHOCTY TIOJyYeHUST BHIOOPKU He-
TPEePHIBHO B TeUeHUE IIIUTEITHHOTO Bpe-
MEHH, a TaKKe HAIEKHON Tepeaaun naH-
HBIX Ha KOMITBIOTEP, TIIe OHU OYIyT BIO-
CJIeCTBUY 00pabaThIBATHCS M XPAHUTHCS.
IIpencraBnennas Ha puc. 10 LXI-cucre-
Ma oOecreynBaeT MpUEM BXOMHBIX TaH-
HBIX OJHOBPEMEHHO 1O 96 KaHajgaMm co
CKOPOCTBIO 216 KCOMIUL/C Ha KaHall, Bbl-
COKYIO TOYHOCTh CUHXPOHU3ALINU U 3a-
mycka B peaibHOM BpeMmeHnu. Kpome aToro
crucTeMa BKIIIOYaeT B ce0s1 BCTPOEHHBIM
BeO-uHTEpdENC, UCTIONb3YeMbIil IJTsT KOH-
urypupoBaHus 1 OBICTPOTO YCTPAHEHUS
HEWCIIPaBHOCTEl, YTO HEOOXOIUMO B TSI~
JKEJTBIX YCIIOBUSIX DKCIUTyaTalluud B adpo-
IMHAMUYeCcKoil Tpyoe.

LXI-cucrema ncnbiTaHum

PUKETHOW NYCKOBOW YCTAHOBKM
ﬂJIH UCITIbITAHUA OCHOBHBIX KOMITOHEH-

TOB KOMILJIEKCa MPOTUBOPAKETHO 000pO-

Puc. 11. CoctaB cucTeMbl UCNbITaHMNIA NYCKOBOW YCTAaHOBKU

HbI, BKJIIOYAIOLLIETO PAKETY-I1ePEXBATYUK,
MMYCKOBYIO YCTAHOBKY, pagap U CHUCTEMY
YIpaBJIEHUS OTHEM, Ha 0a3e MepeaBUKHO-
ro pakeTHOTO KOMILJIEKca OblIa cO3/l1aHa
LXI-cuctema tectupoBaHust (puc. 11).
Cucrema ympaBJIeHVsT OTHEM SIBJISIETCS OC-
HOBOIl KOMMYHMKAaLUW{ W YNPaBICHUS
TaHHBIMU, OHA CBI3bIBAET BCE KOMIIOHEH-
Tbl B €IMHbII KOMIUIEKC TPOTUBOPAKET-
HOI1 000poHbI. [10 3TON NpUYKHE K CUCTE-
M€ TECTUPOBAaHUSI MIPENBSBIISIOTCS TPEOO-
BaHUSI BBICOKOW TOYHOCTU U CKOPOCTH
cOopa JaHHbIX.

WM3HavyanpHO cucTeMa CTpoujIach Ha
ob6opynoBanuu VXI, omHako B mpoiiecce
paboThl TPOU3BOAUTENb TOBOJIBHO JIETKO
nepeten Ha LXI, 4To mo3Bouao eMy rnpu
COXpPaHEHUU BCEX OCHOBHBIX MapaMeTPOB
CYLLIECTBEHHO YMEHBIIUTb Pa3Mep U CTOU-
MOCTb aTmnapaTHOl m1aTdhOpMBbI.

TecroBas LXI-cucrema, cocTosiast u3
TPEX MOJYJIEI, UCTIOJIb3YET B OOLLEN CIIOXK-
HOCTU 96 aHAJIOTOBBIX KAHAJIOB, U3 KOTO-
PBIX 64 KOHTPOJUPYIOT HATTPSDKEHUE U TOK
B IIETISIX CUCTEeMBI YIIpaBieHus1, a 32 mo-
MOJTHUTEJIbHBIX KaHaJIa OTBEYAIOT 32 MeXa-
HU3M NIpeKpalleHUs MoiIETa, KOTOPBIA OT-
KJIIOYUT CUCTEMY B CJlydyae BO3HUKHOBE-
HUS YPE3BBIYANHOW CUTYalIUU.

3AKNIOYEHME

C Toro MOMeHTa, Kor/Ja ObUIa IMPeaCTaB-
sieHa niepsas cnieunrdukamnus LXI, npouuio
6e3 Masioro 10 jet. CeronHs yke cBbiie 50
KOMITaHUH-TIPOM3BOIUTENEH, CTTIOHCUPYIO-
LIUX 3Ty TEXHOJIOTHIO, pa3paboTtanu Goee
2000 LXI-ycTpoiicTB MIsl TECTUPOBAHUS U
U3MEPEHU.

Pestomupyst Bc€ ckazaHHOE, OTMETUM
KJTIOYEeBbIE TIPEUMYIIECTBA, KOTOPHIE TT03-
BOJISIT B OyayieM obecrnieunts LXI nuau-
pyIoIIue MO3UIINN:
©® OTKPBITHIY TTPOMBIIIUIEHHBI! CTAHIAPT,

CTaHIAPTHBIM WHTepdeiic, MmpocToe

JIOKQJIbHOE U [N100aJIbHOE MOIKJIII0YEe-
HUE;

©® yMEHbIIICHUE TPYAO3aTpaT U BPEMEHU
Ha UHTETpaLuio 000pya0BaHUS;

©® 5KOHOMUS PECYPCOB: HET 1OPOTrOCTOSI-
X UHTePhECHBIX KapT 1 Kabeeii,
HET HeOOXOIMMOCTH B afarnrepax, Tak
Kak Bce KoMIbloTepbl uMetoT Ethernet-
MOPTHI;

©® HE3aBUCUMOCTb OT KOHKPETHOTO MPO-
U3BOAUTEJISI, COBMECTUMOCTD YCTPOUCTB
Pa3IMYHbIX KOMIIAHUIA;

©® BO3MOXHOCTb KOMOUHUPOBAHUS YCT-
POICTB U CO3JaHUs TMOPUAHBIX KOHT-
POJIbHO-U3MEPUTENBbHBIX cucteM. JIyu-
me Bcero LXI-ycrpoiicTBa MHTErpu-
PYIOTCH B CYLLIECTBYIOIIME TECTOBBIE CHU-
creMbl, ocHoBaHHbIe Ha GPIB mnu mo-
nmynbHO# apxutekType VXI, PXI, PXI
Express unu AXle, uto mo3Bosisiet me-
pelTh Ha HOBYIO TEXHOJIOTHIO IO Mepe
TOTOBHOCTU CUCTEMBI;

©® HEUYBCTBUTEJIIbHOCTh K YCTAPEBAHUIO
obopynoBaHus: OJylaronaps COOTBET-
CTBUIO TPeOOBAaHUSIM OOpPaTHON COBMeE-
CTUMOCTH UMEIOLIMEC Y TOTpeduTenei
LXI-nipubopsl MOTYyT NIpoAOIKATh UC-
MOJIb30BATHCS TOBOJBHO JOJITO U B Oy-
ymieMm;

@ BCTPOEHHBII MPOTOKOJI TOYHOTO BpeMe-
Hu IEEE 1588 obecnieunBaeT MOIITHYO,
HE3aBUCUMYIO OT TPOBOJHBIX COCIUHE-
HUI CUHXPOHU3ALIUIO;

® MTHOBEHHBII MTOMCK YCTPOWCTB B CETU
C MIOMOLIBIO ABTOMATUYECKOTO OOHa-
pYXeHHUS U ObICTPOE YCTPAHEHUE OLLIM-
00K OJsiaroapst BCTpOEHHOMY BeO-0Opay-
3epy. @
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