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Hust  120-xananeHOoro O6moka perucrpanud ArMMM  Obuto cOOpaHO W HalTaXeHO 2

mwiatel UMEC na FPGA. Kaxnas miara mo3BOJISIET peruCTpUPOBATh MHTEHCHUBHOCTH € 60-u
KaHajoB. LleHTpanbHOM YacTbio ycTaHOBKM siBnaetca naata ATMEL NGW-100, npeacrasnsatow,an
coboto ceTeBOM MUHU-MapLUPYTU3ATOP

CO MHOECTBOM A0NONHUTENbHbIM MHTepdeicos (2 USART, 2 Ethernet, USB, 12C, SPI n
JTAG). TakXe Ha nnaTe yctaHoBaeHO rHe3go ana SD/MMC énew kapt namatn. NGW-100
paboTaeT noA ynpaBaeHnem MMKpoKoHTponnepa ATMEL AT32AP7000.
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Puc.10 NGW 100

MnaTa nocTaBnAeTca C YCTaHOBAEHHOM Linux c noaaepKon ApariBepoB Bcex
onuncaHHbIX UHTepdencoB. [JaHHaa cbopka Linux ectecTBeHHO ABAseTcA «06/erYeHHOM» Mo
CPaBHEHUIO CO CTaHAAaPTHbIM MAaKeTOM MO MPUYMHE OTCYTCTBUSA HEOBXOAMMOCTU BO MHOTUX
moaynsax, Hanpumep pabotbl ¢ GUI(Graphic User Interface). Tem He meHee, BCTpoeHHas
obonoyka BASH snaBnaetca CTaHAApTHOM W NOAAEP’KMBAET BCe CTAHAAPTHble KOMaHAbI
obonouek Linux. KopHeBolt pasgen pasmelleH Ha Flash mukpocxeme Ha nnate u umeet obbem
8MB.

Pasgen /usr pasmelyeH Ha apyron Flash mmkpocxeme u Takxke nmeet ob6bem 8MB.

YctaHoBka Multichannel Muon Counter (MMC), davaj tak nazovem novuyu
elektroniku, BKkntoyaeT B ceba TakKe aAge nnatbl 60-M KaHaNbHbIX CYETYMKOB MMMYNbCOB,
NOCTPOEHHbIX Ha MuKpocxemax FPGA Xilinx Spartan3E. CuyeTumkm coeauHeHbl ¢ NGW
nocnegosatenbHbiMM nopTamu. B Linux atn noptbl /dev/ttyS1 u /dev/ttyS2, a /dev/ttySO
npeacTaBAAeT KOHCObHbIN NOPT CUCTEMDbI. JJaHHble OT CYETYMKOB MOCHIIAKTCA NEPUOANYECKN,
pa3 B cekyHay, 6sokamu no 120 6ant B wecTtHaguatepudyHom dpopmarte (HEX). MapameTpbl



noptos 8/n/1 1152006/c. CeKyHAHble TaliMepbl Ha nnaTax CYETYNKOB He o0b6bnagatoT
[0CTaTOYHOM TOYHOCTbIO M CTaBUNBbHOCTBIO MO NPUYNHAM:

A zachem posilat’ kagduyu second, a ne raz v minute? Ya dumayu minutnuuyu
tochnost’ legko obespechit’, ili Moget voobshe chasov net na NGW? @

1. 3aBoACKoro pasbpoca pe3oHaHCHOW YacToTbl

2. 3aBWCMMOCTM YAcTOTbl OT TEMMNEPATYpPbI U T.A.

Mo 3Toi NpuumnHe nporpamma Ha NGW He cBsizaHa C BpEMEHHbIMU MeTKaMu (BpeMeHeM
npuema 120-u 6alTHbIX 610KOB) MOCTYMalOWMMM OT cyYeTYMKoB. [porpamma pnBa pasa B
CEeKyHAy onpalumBaeT BHYTPeHHWe Bydepbl NocieaoBaTelbHbIX NOPTOB, U NPU HAAUYUU B HUX

[AaHHbIX OT CYETYMKOB CUMTBLIBAET UX U UHTETPUPYET, ANA NONAYHEHUA AaHHbIX 33 OAHY MUHYTY.
Pa3 B MMHYTY NPOUCXOAMT 3aNMUCb AaHHbIX B apXMBHble dalinbl.

Mpuyem y4mTbiBAETCA KOIMYECTBO MOCTYNUBLUMX BNOKOB nocne nocnegHer 3anucu, u
obLliee KONNYeCTBO MMMNYNbCOB KOPPEKTUPYETCA C Y4ETOM 3TOr0 KonyecTsa. ApxmBHble ¢alinbl
3anucbiBatoTca B gupektoputo /media, Ha KOTOPYH MO YMOJYAHUIO MOHTUPYETCA BHELUHAS
SD/MMC Flash kapta. Mpu otcytctBun flash KapTtbl gupekTopua /media MoHTMpyeTcA Ha
cobctBeHHyto flash namate NGW. daiinbl coaeprkat noaHyo MHPopmaumio O cyeTe 3a OAMH
OeHb.

Tak*ke Ha NGW yctaHoBneH NTP KAneHT, 4Nna CMHXpPOHM3aumnm BpemeHun, n FTP cepsep,
ANA nepegayn apxmeHbix ¢pannos no Ethernet, a Takke SHH 1 Telnet cepsepa. UmeeTca Takxke
BO3MOXHOCTb npegoctaBneHna WWW mnHtepdelica, Ha JaHHbI MOMEHT HEe UCMOJIb3yeMas Us-
33 OTCYTCTBMA HEOBXOAMMOCTH.

NGW-100 Takxe MmeeT BO3MOXKHOCTb aBTOMATMYECKOro KOHPUIrypupoBaHUA ceTeBbiX
HacTpoeK no npoTtokoay DHCP.

Mutanme nnat UMEC n NGW100 npon3soanTca oT 5-u BosbT.


karen
Sticky Note
Вам трудно обьяснить эту тонкость но данные с платы регистрации посылаются в секунду раз, NGW100 собирает их в секунду раз, но нет синхронизации между этими двумя платами. В минуту раз платы посылать не могут по той простой причине что у них нет соответсвующего буфера или даже если она была все равно невозможно получить точность. Нужна синхронизация


Puc.11 120 kaHanbHbIM c4yeTumK A nel’zya | zdes’ kak na ris. 10 ukazat’ osnovnie bloki?

Posmotri kak ya perevel na angl:

The Aragats Multichannel Muon Monitor remains only from ASEC detectors with old
electronics, equiped with scaleres based on old soviet-time descrete elements and 2 Pentiun-1
on-line Data asquisition (DAQ) computers. To provide stable operation of the AMMM during
24™ solar activity cycle (2008 — 2019) we design new compact and reliable DAQ electronics
based on the modern electronic components. In Figure 5 one can see the unit of new DAQ
electronics. 120 scalers (electrical pulse counters) assembled by FPGA Xilinx Spartan3E chips.
Counters are connected to the ATNGW 100 Network Gateway Kit equipped with AVR32 Digital
Signal Processor CPU. Gatewate Kit is equipped with an unrivalled selection of communication
interfaces (two Ethernet ports, SD and MMC card reader, and connectors for USB and JTAG),
32 MB SDRAM, 8 MB datflash and 2 GB SD flash memory, (see Figure 6).

by serial ports. In the preloaded LINUX operation system (standard BASH shell) these ports are
described as /dev/ttyS1 u /dev/ttyS2, a /dev/ttyS0. Each second the counter data is transferred to
the controlling device in 120 bite portions in hexadecimal format.

Once a minute the data are archived in the /media directory, mounted to SD/MMC flash card. If
flash card is not installed the /media directory is mounted to the inner datflash memory.

For time synchronization the NTP client is installed on the NGW, as well as FTP server for data
transfer via Ethernet and SSH and Telnet servers.

Figure 1 120-channel FPGA-based counter with under control of ATNGW100 Network
Gateway Kit

Figure 2 ATNGW100 Network Gateway Kit

New electronics unit is under testing now in the electronics group to be installed in the second
quarter at Aragats, before Winter season makes operations at high altitude station difficult.


karen
Sticky Note
Тут два типа плат позади одна плата NGW100 а спереди еще две платы UMEC


Also in second quarter we have to solve following problems with ASEC detector operation, data
acquisition and transfer:
e Check the pressure sensor and find the source of noise randomly enhancing the sensor
readings;
¢ Find the cause of minute missing in the time series;
¢ Find the cause of abrupt enhancements of variability of some NM channels;
¢ Install new antennas and new radiomodems at high altitude stations and in Yerevan
communication station.

MyHKT 9-10
Ona Hosoln ycTtaHoBkM SEVAN B Ep®U 6binnv cobpanbl 3-u ®IY, a TaKkKe cpenaHa

MmoZiepHu3aums 610Ka peructpaumm pobasneHnem B Kopnyc Hosoro moayna NGW100,
KOTOPbI NO3BOAET AENATb HE TONbKO PEFUCTPALMIO AAHHbIX , HO TaKXKe M co3aaHne Gpannos u
BblKNagplBaHMe ux Ha FTP ana ckaumBaHuMA no ceTu. YcTaHoBKa CeBaH TaKMKe NMOCTPOEHa Ha
ocHoBe NGW-100 n obnagaet Temu e GyHKUMAMM 4TO U 120-M KaHA/IbHbIN CYETYMK.

+ schitaet sovpadeniyua

B aTom cnyyae nocneposatenbHblt nopT /dev/ttyS1 noagKkntoueH K 4-X KaHaNbHOMY CYETYUKY,
nepegatoulemy AaHHble B dopmate ASCIl. Mopt /dev/ttyS2 noakntouveH K npeobpasosBaTento
nHtepdeinicos RS232 — RS485 no KoTtopomy noakaodeH 610K ynpasB/ieHUAs BbICOKMM
HanNpAXXeHWeMm, Haxoaawminca Ha ®IY. ITo gaeT BO3MOXKHOCTb YA4ANEHHOTO KOHPUTYPUPOBaAHMUA
M MOHMUTOPUHIA COCTOAHMA BbICOKOTO HanpaxeHus Ha PIY. [na 3Toh uenm co3gaHa
KOHCONbHaA nporpamma console.elf, KoTopasa ocyuwiecTBnAeT NpUem KoMaHg, OT No/ib30BaTeNs
yepe3 Linux KOHCOMb, U nepepayy MX /MO0 Ha NNATy CYETYMKA AN KOHOUIypupoBaHMA
noporos, MM60 Ha 610K ynpaBaeHUs BbICOKMM HanpskeHuem. Mporpamma no3BoNseT:

- CYMTbIBaTb/yCTaHAaBAMBATbL MOPOrM Ha NAaTe CYETYMKA

- BUOETb TEeKyLLLee COCTOAHUE cyeTa

- CYMTbIBaTb/yCTaHABANBATb BbICOKOE HaMpAKeHue

- BK/110YATb/BbIK/OYATb BbICOKOE HanpsKeHue.
(4uTo no3BonseT genatb ynpaBleHUEe YCTaHOBKOW He TOJIbKO B JIOKA/IbHOM CETU a TaKXe U B
rnobanbHOM MMpoBOM ceTu). HoBbIM MOAY/Ib NPAKTUYECKM BbINOAHAET QYHKUMIO KOMMbOTEPA,
TEM CaMblM WcYye3na HafobHOCTb B OTAE/IbHOM MWHUKOMMbOTEPE, KOTOpbIM B 5 pa3
npeBocxoAnn no ueHe. M3 MMHYCOB MOAyAns OTCYTCTBME YacoB Ha nnaTte (yCTaHOBKA BpemeHu
nocne OTKAOYEeHMM pgenaetca npu nomowm NTP cepBepoB), YTO YMEHbLUAET HaAEKHOCTb
(ycTaHOBKa He MOXKeT aBTOHOMHO paboTaTb NPW OTCYTCTBUM SIOKANbHOM CETU, A/ 3TOro nocne

BbIK/IIOYEHWUI NUTAaHMA NPUAETCA BPEMA HACTPaMBaATb BPYYHYIO).
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Puc. 13 Cxema COeIMHEHUI MEXTy MJIaTaMU





