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CtpaHuua 2 n3 15 Cneundukaumna npotokona «lNynbcapM»

1 KaHanbHbIN ypoBEHb

NHTepdenc cBsa3n B Ka4ecTBe Nosie3HbIX 4aHHbIX 40/IXKEH ONePMPOBaTb OKTETAMM
(nanee 6aitamun), BO3MOKHa paboTa B nonyayniekcHoOM pexkume. Huxke npusegeHa
Anarpamma oAHoM TpaH3aKkuuu (Npuemo-nepenaun).
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PucyHok 1. lnarpamma npnémo-nepesaydu C ykasaHMeM BpeMEHHbIX 3a4epKeK

= S1,S2..SN — nepepgaBaemble CMMBOJIbl B paMKax 04HOro ¢pperma.

= Ts— MaKCMMaNbHOE BPEMA 3a4EPHKKN MeXAY CUMBONAMU. 3aBUCUT OT peasin3yemoro
nHtepdemnca ceasu. MNpm npesbilEHNN 3TOFO BPEMEHM YCTPONCTBO CUMTAET, YTO
dperm 3aKOHYEH.

= Te—Bpemsa 06paboTkM 3anpoca, Ts 2 Te. MaKkcumanbHoe Bpema 06paboTkn moxeT
BapbMpPOBaTb B 3aBUCMMOCTM OT KOHKPETHOTO YCTPOMCTBA M 3anpoca. [10 ymonyaHuto
He [00/1)KHa NpeBbIWwaTb 5 CeKyHA,.

®*  Tnh— MMHMMANbHOE BPEMSA MEXAY Nepeaayert oTBeTa 40 HOBOro 3anpoca. 3aBucuT
peann3yemoro nHtepdemnca ceasu.

1.1 WHTepdeiic RS-232/RS-485/UART
MNapameTpbl N0 YMONYAHUIO:
= cKkopocTb 9600, 8 6UT AaHHbIX (MUHUMYM), 1 cTON-6UT, 6€3 NPOBEPKU YETHOCTU.
= Ts—4.5cmumsona.
= Tn-—1.5cmmBona.

1.2 WuTepdeiic TCP/IP
MapameTpbl N0 YMONYAHWUIO:
= Ts—30 mC (06bl4HO KOHPUTYPUPYEMO).
®= Th—oOTCYyTCTCBYET.
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2 TpaHCNOPTHbLIN YPOBEHDb

[aHHble nepegatotca pperimamu. MpPoOTOKON ABNAETCA aAPECHbIM, C NOALEPHKKOWM

LLIMPOKOBELIATE/IbHbIX 3aMpPOCOB U HpOBepKOVI COOTBETCTBMA 3aNpPOCa OTBETY.

2.1 ®dopmar ppenma

MaKcumanbHbI pasmep ppeima — 255 6ainT, 0bLWMiA pasmep TEXHUUYECKUX None

dperima — 10 6aiT. TakMm 0bpa3om, MaKCUMaAbHbIN Pa3Mep Noae3HbIX AaHHbIX — 40 245

6anT.
Mone ADDRESS FN LEN PAYLOAD ID CRC
dopmaTt BCD MSB UINTS8 | UINTS BLOB UINT16 | UINT16
Pasmep 4 1 1 <245 2 2

“9  Ona mHOrob6amToBbIX NONEN NO YMONYAHUIO (€CIN HE YKa3aHO ABHO)

Mcnonb3yeTca Npamon nopaaok 6anT (LSB). Mona FLOAT32 u FLOAT64

AaBaatoTca ymcnamm |[EEE.754 ognuHapHOM U ABOMHOM TOMHOCTHU

COOTBETCTBEHHO.

OnucaHue nonen:

= ADDRESS — agpec KoOHeyHoro yctpoicTea. 3HavyeHne 0x00000000 siBnaetca

WMpPOKOBeELWATE/IbHbIM a4PECOM U YKaA3bIBAETCA TOJ/IbKO B 3arpoce. OTBeT Ha

LUMpPOKOBeLLLaTeNbHbIM 3anpoc byaeT coaepKaTb agpec KOHKPETHbIN aapec

KOHEYHOro yCTpoMCTBa.

* FN - ¢yHKuma (ganee kopg 3anpoca). 3HaueHmne 0x00 3ape3epBMPOBaHO MO4 OTBET C

KOAOM OWKNOKM (CM. NYHKT 3.9).

= LEN — ob6uwas annHHa dperima B 6aiTax (BKAOYaA cam 6alT ANMHHbI). JonycTumble
3HavyeHusa [10...255].
= PAYLOAD — nonesHble gaHHble, 3aBUCAT OT YKa3aHHOro Koaa 3anpoca.

* ID —ngeHTndUKaTop 3anpoca. NceBaocny4yanHoe YNCo, reHEPUPYEMOE MaCTEPOM

npu popmmpoBaHMM 3anpoca. KoHeuyHoe YCTPOMCTBO A0NKHO OTBETUTb TEM XKe

3Ha4YEeEHUNEM.

= CRC — KOHTpO/IbHAA cymma ¢penma. lNMpu dopmmnpoBaHum ppemnma cHMTaeTca oT BCex

AdaHHbIX, UCKZ1KOYaA CaMO noJse I-(OHTpO}'IbHOf/'I CYMMbI.
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2.2 [MapameTpbl U pacyeT KOHTPOJIbHOU CyMMbl
XapaKTepucTuKu:
= CraHgapt: CRC-16-IBM.
= [lonnHom: OxAQO01.
= HayanbHoe 3HaveHwne: OXFFFF.
®= HayuHatb Cc: LSB.
= XOR B KOHLUE: HeT.

Mpumep pacyeT Ha A3bike C89

#include <stddef.h>
#include <stdint.h>

uintlée_t crc(void const *data, size_t size)

{
uint8_t 1;
uintl6_t result = OXFFFF;
uint8_t const *buf = (uint8_t const *)data;
while (size--)
{
result A= *buf++;
for (G =0; i < 8; i++)
result = (result & 1) ? (result >> 1) A 0xA001 : result >> 1;
}
return result;
}

Mpu Banmaaunm exogdauLero ¢pperima yaobHO cUMTaTb KOHTPOIbHYIO CYMMY
OT BCcex 6alT, BKAKOYAs CAaMOo Noae KOHTPO/IbHOM CymMMbl. B cnyyae BepHowm

v KOHTPO/IbHOM CYMMbI, pe3ynbTaT Ao/iKeH 6biTb paBeH 0x0000.
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2.3 Anroputm Banaupauum exogauiero ppeiima gna KOHEUHOro yCTPOICTBa

ObpaboTka
nosty4eHHoro
3anpoca

Mponyck
pory [MonyyeH
NONy4eHHbIX o
dpenm
OaHHbIX
A
Het .
Bonblue 10 6anT MUHUMarnbHasa AMHHA KOPPEKTHOrO
10 6ant? dppenma.
Her Mone
ADDRESS [omkHo BbITb koppekTHoe BCD uuncno.
KOPPEKTHO?
Hert Mone y
LEN [MonyyeHHoe konuyecTBo 6anNT AOMKHO ObITb
6onbLue unu paBHo 3HadeHuto B none LEN.
KOpPPEeKTHO?
Hert Mone
CRC PacyeTtHoe CRC [1omkHO 6bITb paBHO
yKasaHHOMYy B rone.
KOPPEKTHO?
Mponyck Her Mone AJpec JOMmKeH COOTBETCTBOBaTb aapecy
nony4YeHHoro ADDRESS KOHEYHOro yCTPOMCTBa MU paBHO
dperima KOPPEKTHO? LUMpOKOBeLLaTENbHOMY.
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2.4 Anroputm Banmaauum exogsauwero dppeiima ana macrepa

[Mponyck
NonyYeHHbIX
AaHHbIX

A

Mony4yeH
dpenm

Het
Bonblie

10 Gant?

Hert Mone
ADDRESS

KOPPEKTHO?

Het Mone

FN
KOPPEKTHO?

Het Mone

LEN

KOPPEKTHO?

Het

KOPPEKTHO?

Het Mone

CRC

KOPPEKTHO?

ObpaboTka
nosy4eHHoro
3anpoca

10 6anT MrHUManbHas ANMHHA KOPPEKTHOTO
dpenma.

Aznpec [oMmKeH COOTBETCTBOBATb
3anpalumBaeMoMy, HO OTJIMYHbIM OT
LUMpOKOBELLLATENbHOIO B Cly4ae 3anpoca no
LUMPOKOBELLATENBHOMY aapecy.

[Mony4yeHHbIN KOA 3anpoca AomKeH
COOTBETCTBOBATb 3anpaluvBaeMomy unm obiTe
paBHbIM 0X00 B criyyae owmoku.

KonuyectBo nonyyeHHbIx 6anT OMKHO BbITb
Gonblue unm paBHO 3HavyeHuto B none LEN.

3anpaluvBaembi OeHTUUKATOP AOMMKEH
ObITb paBeH ykazaHHoMy B none ID.

PacuyeTtHoe CRC [JomkHO BbiTb paBHO
ykasaHHOMYy B rorne.
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3 TpuknagHou ypoBeHb

B naHHOM pasgene onncaHbl GOPMaTbl CTAaHAAPTHBIX PYHKUMIA. ONUCbIBAaeTCA TONbKO
Teno ¢pyHKuum (6es dpeima). B 3aBUCMMOCTM OT MOAENN KOHEYHOTO YCTPOMCTBA
HeKOTOpble U3 CTaHAAPTHbIX GYHKLMA MOTYT HE NOAAEPKUBATHLCA.

3.1 CrtpyKtypa aaTtbl/BpemeHu
Uma ctpykTypbl: DATETIME.

Mone YEAR | MONTH | DAY | HOUR | MINUTE | SECOND
dopmar UINT8 | UINT8 | UINT8 | UINT8 | UINTS8 UINT8
Pasmep 1 1 1 1 1 1

OnucaHue nonen:
= YEAR -rog, otcumtbiBaetca ot 2000, gonyctumble 3HaveHua [0...99].
= MONTH — mecau, gonyctumsblie 3HayeHua [1...12].
= DAY — aeHb mecAaua, AonycTumble 3HaveHua [1...31].
= HOUR —uyac, gonyctumblie 3Ha4veHusa [0...23].
= MINUTE — munHyTa, gonyctumole 3HavyeHuma [0...59].
= SECOND - cekyHaa, gonyctumblie 3HayeHus [0...59].

MNpumeyaHua:
=  Ecnu Bce 6akTbl paBHbl OXFF — cumMTaTh YTO AaTa/Bpemsa OTCYTCTBYET.

3.2 CrpyKTypa MmaKcu KaHanos
Uma cTpykTypbl: CHMASK.

MNone MASK
dopmar UINT32
Pasmep 4

OnucaHne noneun:
= MASK — 6uToBas macKka KaHanoB. Hanpumep, ecnm ycTaHOBAEH MAaALWnn 6uT —
3HaYUT ncnosbayetcs KaHan Nel (cumtatb ¢ 1).
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3.3 YTeHue TeKyLiei gaTbl/BpemeHun
dyHKuma: 0x04.
3anpoc: AaHHble OTCYTCTBYIOT.
OTseT:

Mone DATETIME
dopmar DATETIME
Pasmep 6

3.4 3anucb TeKywen gatbl/BpemeHu
®dyHKuma: 0x05

3anpoc:
MNone DATETIME
dopmat DATETIME
Pazmep 6
OTBeT:
Mone STATUS Z1 Z2 23
dopmar UINT8 UINT8 UINT8 UINT8
Pasmep 1 1 1 1

OnucaHue nonen:
= STATUS — pe3ynbTaT 3anmncu. 0x00 — owmnbKa, 0x01 — ycnewwHo.
= 71,272,273 - naapl (Bceraa Hyaun).
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3.5 YreHue kaHanos
dyHKuma: 0x01
3anpoc:

MNone MASK
dopmart CHMASK
Pasmep 4

OnucaHue nonemn:
= MASK — 61uTOBaA MmacKa CYMTbIBaeMblX KaHaNOB.

OTBeT:

Mone CHANNEL1 | CHANNEL2 CHANNELN
dopmart BLOB BLOB BLOB
Pa3smep ? ? ?

OnucaHue nonen:

= CHANNEL1, CHANNEL2, CHANNELN — noka3aHuA NoO KaHanam, OTCOPTUPOBAHHbIM NO
BO3pacTaHMIO HOMepa KaHana. PopmaT, paamep BapbUpyrOTCA U ONncaHbl B Tabaunue
KaHa/I0B MOZEeNIN KOHEYHOTO YCTPOMCTBA.

Pasmep NMOKa3aHMM NO KaHanam ABNAETCA O4NHaAKOBbIM, MO3TOMY MOXHO
onpeaenTb paamep NOKasaHMA NO KaHaslaM pa3ae/inB noayvyeHoe

v o
KONM4ecTBo 6alT Nose3HbIX AaHHbIX HA KONMYECTBO 3anpallnBaeMbix
KaHanos.
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3.6

3anucb KaHanos
dyHKuma: 0x02

3anpoc:
Mone MASK | CHANNEL1 | CHANNEL2 CHANNELN
dopmat CHMASK BLOB BLOB BLOB
Pasmep 4 ? ? ?

OnucaHue nonen:

MASK — 6uTOBasA Macka 3anncbiBaeMblX KaHaN0B.

CHANNEL1, CHANNEL2, CHANNELN — HOoBble NOKa3aHWA NO KaHanam,
OTCOPTMPOBAHHbIM NO BO3PACTAaHUIO HOMEpPA KaHana. PopmaT, pasmep BapbUpyrOTCA
M onucaHbl B Tabaunue KaHanoB MOAENIN KOHEYHOTO YCTPOMCTBA.

OTBeT:

MNone MASK
®dopmaTt CHMASK
Pasmep 4

OnucaHue nonemn:

MASK — 6uTOBas MacKa ycnewHo 3anMcaHHbIX KaHa/0B.
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3.7 YTteHue apxmBa NO KaHanam

dyHKuma: 0x06

3anpoc:
Mone MASK TYPE DATE_START | DATE_END
dopmar CHMASK UINT16 DATETIME | DATETIME
Pasmep 4 2 6 6

OnucaHue nonen:

= MASK — 61MTOBas MacKa CYMTbIBAEMOrO KaHana. BaxkHo! [lonkeH 6biTb yCTAaHOBNEH
TO/IbKO OAMH BUT MacKu, T.e. 3anpalnBaTb APXMB MOKHO TOJIbKO MO O4HOMY KaHany
3a 3anpoc.

= TYPE — t1n apxusa. 0x0001 — yacoBoi, 0x0002 — cyTo4HbIi, 0x0003 — mecAYHbIN.
0x0004 — nony4yacoBoOW NoaAepPKMBAETCA HEe Y BCEX MOAeNIEN KOHEYHbIX YCTPOMNCTB.

= DATE_START, DATE_END — Haya/nbHaA U KOHeYHanA gaTa apXMBHbIX MOKA3aHUN.
KoHeuyHOoe yCcTpONCTBO BNpaBe Nepeaatb MeHbLle NOKa3aHMM Npu 3Tom 0b6a3aTeNibHO
HAYMHAA C HAYaNbHOM AaTbl.

OTserT:

Mone MASK DATE_START | VALUE1 | VALUE2 VALUEN
dopmat | CHMASK DATETIME BLOB BLOB BLOB
Pasmep 4 6 ? ? ?

OnucaHue nonen:
= MASK — 61MTOBas MacKa 3a4MTbIBAEMOr0 KaHana.
= DATE_START — HauyanbHaA gata apXMBHbIX NOKAa3aHWM, TaKaA e KaK 1 B 3anpoce.
= VALUE1L, VALUE2, VALUEN — apxuBHble NOKa3aHUA MO 3a4NTbIBAEMOMY KaHany.
dopmat, paamep BapbUPYIOTCA M ONMUCAHbI B Tabanue KaHa10B MOAENN KOHEYHOTO
YCTPOMCTBA.
“¥ B cayvae, ecam y NoslyYyeHHOro apxXmMBHOro NokasaHus Bce BUThbI

= YCTAHOBJ/1IEHbI — 3TO NMPU3HAK OTCYTCTBUA AAHHbIX.

© TENOBOOOXPAH CrpaHuua 11 n3 15 WWwWw.pulsarm.ru



http://www.pulsarm.ru/

CtpaHunuya 12 n3 15 Cneundukaumna npotokona «lNynbcapM»

3.7 YrteHue napametpa
®dyHKuma: 0x0A
3anpoc:

MNone INDEX
®dopmaTt UINT16
Pasmep 2

OnucaHue nonen:
= INDEX — nHaeKkc cunuTbiBaemMoro napameTpa.

OTBeT:
MNone VALUE
dopmar BLOB
Pazmep 8

OnucaHne nonen:

= VALUE — 3HayeHune cuntbiBaemoro napametpa. Paamep nona pukcmpoBaH u
orpaHunyeH 8 6aritamu. Popmat 1 peanbHbIN pasmep 3HaYeHMA NapameTpa
BapbMpPYHOTCA M ONUCaHbI B TabauLe NnapameTpoB MOAENN KOHEYHOIO YCTPOMCTBA.
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3.8 3anucb napameTpa
dyHKuma: 0x0B

3anpoc:
MNone INDEX VALUE
dopmar UINT16 BLOB
Pazmep 2 8

OnucaHue nonen:

= INDEX — nHaeKkc cunuTbiBaemMoro napameTpa.

=  VALUE — HOBOE 3Ha4yeHMne 3anNncbiBaemMoro napameTpa. Pasmep nona ¢puMKcMpoBaH u
orpaHunyeH 8 6aritamu. Popmat 1 peanbHbIN pasmep 3HaYeHMUs NapameTpa
BapbMpPYHOTCA M ONUCaHbl B TabauLe napameTpoB MOAENN KOHEYHOIO YCTPOICTBa. B
Cnyyae, eCNv peanbHbIM pa3mep 3HaYeHMUA NapameTpa meHee 8 6alT — ocTasLumeca
6anTbl 3anoanHAoTca 0x00.

OTserT:
MNone STATUS
dopmar UINT16
Pazmep 2

OnucaHue nonei:
= STATUS — pe3ynbTaT 3anucu napameTpa, sceraa 0x0000 (ycnewHo).

3.9 OrtBerT c oWnbKoM1
dyHKuma: 0x00

OTserT:
MNone CORE
dopmar UINT8
Pasmep 1

OnucaHue nonen:
= CODE - kopa owmnbKu
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CTaHaapTHbIEe KoAbl OLNOOK:

= 0x01 — oTcyTcTBYET 3anpaliMBaemblii Koa, GyHKLUMN.

= 0x02 — owwubka B 6UTOBOM MacKe 3anpoca.

= (0x03 — owmnboyHaa ANMHHA 3anpoca.

=  0x04 — oTcyTcTBYET NapameTp.

= 0x05 — 3anucb 3ab10KMpoBaHa, TpebyeTtca aBTopmusaums.

=  0x06 — 3anucbiBaemoe 3HayeHue (napameTp) HaXoAUTCS BHE 3a1aHHOrO AMana3oHa.

= 0x07 — OTCyTCTBYET 3anpaLllMBaEMbI TUN apXMBa.

* 0x08 — npeBbleHME MAKCMMANbHOTO KOIMYECTBA APXMBHbIX 3HAYEHMN 33 OOMH
nakKer.

“¢  OTBeT C OWNBKON MOKET BO3HUKHYTb Ha Nt060oi 3anpoc. Moatomy npu
L Nnosly4yeHUn oTBeTa HeobxoAMMO Bcerga NnpPoBepaTb PyHKLUMIO B OTBETE.

4 TlpunoxkeHue
4.1 Ta6bauua PukcnpoBaHHbIX (3ape3epBUPOBAHHbBIX) HOMEPOB NAapPaMeTpPoB

MapameTp UHpaekc | Qoctyn | TUn AaHHbIX dopmar
NpoeHtndukatop npubopa | 0x0000 R UINT16 -
CeTteBol agpec 0x0001 R/W UINT32 [1...99999999]
Maponb (cTapbiii | HoBbIN) | OxEOO0O W UINT64 UINT32(H) | UINT32(L)
Bepcua MO 0x0002 R UINT64 CM. HUXKe
bant 0
Homep npolwmnskm ] UINT16 [1...999]
bant 1
bant 2
AnnapaTHas BepcusA I:IT UINT16 [1...99]
baut 3
baiiT 4 -
MporpammHan Bepcus » UINT16 [1...999]
bant 5
Homep pesusnu bant 6 UINT16 [0...99]
Moaudukaumsa Bant 7 UINT16 [0...99]

© TEN/10BOAOXPAH

CrpaHuya 14 n3 15

www.pulsarm.ru



http://www.pulsarm.ru/

CtpaHunuya 15mn3 15

Cneundukauma npotokona «MynbcapM»

4.2 Anroputm onpeaeneHuUA CETEBOro agpeca U TMNa KOHEYHOoro yCTpoucTea
Aﬂl’OpMTM NPUMEHAETCA B C/1y4ae, eC/n Ha WnHe oaHO, HE U3BECTEH €ro agpec.

YreHne napameTpbl 0x001
Mo LUMPOKOBELLaTENbHOMY
agpecy 0x00000000

l

Het Oa

OteeTt

nonyyeH?

4

YCTpOnCTBO He

A

Onpepgenunu ceTeBon agpec.

obHapyxeHo

OnpegeneH
agpec 1 Moaynb

" Ytenue napameTpa 0x0000

Het
OTBeT

nonyyeH?

4.3 Anroputm onpepgeneHusa BCeX YCTPOMCTB Ha WWUHEe

ANropuTm NPUMEHAETCA B C/Iy4ae, eC/IY Ha LUMHE HECKOJIbKO YCTPOMCTB C pasHbIMM

ceTeBbiMU agpeCamu. I'Iop,,a,epmmsaeTcsl Heé BCeéMU MOoAeENAMU KOHEYHbIX yCTpOVICTB.

(cTapT)

YreHune napametpa 0XEOOO

4

d 150 mC

OxupaHue oTBeTa B TEYEHUN

OTBeT

Cnucok nomny4eH
nony4eH?

MononHeHwe cnvcka
Appec — UINT32 LSB

4

YteHune napameTtpa OXxE001

(cnepytowwmn)

YrteHune napameTtpa OXE002
(nosTOp)
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