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OnucaHue

Bubnmoteka ULP_LIB cospgaHa ana pabotbl ¢ yctponcteamm JIMP OAO «CKB UC»,
noa4epKUBaOLWNUMK YHUBEPCAIbHbIA NPOTOKOA B3aumoaeicTensa. OHa No3BOAAET NPOrpamMmmUCTy
noay4nTb YAOOHbIV NporpammHbIi nHTepdeiic ans paboTsl ¢ ycTpoiicteom JINP. Bonee noapobHyto
MHPOPMALMIO O NPOTOKOJ/IE B3aMMOAENCTBUA YNTANTE B OKYMEHTE «YHUBEPCA/bHbIMA NPOTOKO
B3aumogenctaus. OnucaHme».

BubanoTeKka HanucaHa Ha A3blke C++ M COCTOMT U3 creayowmx Gannos:

1. DLL 6ubnmnoteka ulp_lib.dll, cobpaHHaa ana onepaymoHHoM cuctembl Windows.
2. Karanora c 3aronosoyHbiMmu danamm INC
3. Katasora c ucxoZHbiMn Tekctamm bubnmotekn SOURCE
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3arosioBo4yHbIN ¢aiis1 ULP_LIB.h

#ifndef ULP_LIB_H
#define ULP_LIB H

#include <stdint.h>

#include <windows.h>

#include <link_types.h>
#include "module_base_types.h"

#tdefine LIR_ULP_API extern "C" __declspec(dllexport)

ulp_get_num_of_connected_devices

/* OyHKUMA BO3BpaWaeT KOAMYECTBO MOAKJIYEHHbIX YCTPOWCTB Mpu nofkawveHun no USB u
Konyectso COM-nopToB KOMMbHTEepa Mnpu noakawyvyeHun 4epes COM-nopT

_ulp_link - Tun noaksnwyeHua (USB wunum COM)*/

LIR_ULP_API uint32_t

ulp_get_num_of_connected_devices(_ulp_link:: CONNECTION_TYPE_TYPEDEF type);

ulp_get_name_of _device

/*OyHKUMA BO3BpawWwaeT MMA YCTpoicTBa Mpu nofkawveHun no USB u HasBaHume COM nopTa npu
noaksawyeHnn 4epes COM.
_ulp_link - Tun noaxswyeHua (USB wunum COM)

device_Number - nopspkoBbii HoMmep ycTpoicTBa (oT © go ulp _get num_of_connected_devices) B
cucTeme.

device_Name - ykasaTenb Ha cTpoKy. He pgonxeH 6biTb NULL.

Bo3Bpawaemoe 3HaveHue - true, ecaum ycTpoincTBo ¢ Homepom device_Number cyuwecTtByeT, false
B MPOTUBHOM ciy4dae*/

LIR_ULP_API bool ulp_get_name_of_device(_ulp_link:: CONNECTION_TYPE_TYPEDEF, uint8 t
device_Number, wchar_t * device_Name);

ulp_create

/*OyHKUMA co3paeT B MaMATU UM BO3BpaWaeT yKasaTeslb HAa YCTPOUCTBO, MOAK/IWYEHHOE MO
_ulp link

_ulp_link - Tun noaxnwyenua (USB wunum COM)*/

LIR_ULP_API void* ulp_create(_ulp_link:: CONNECTION_TYPE_TYPEDEF connection_type);

ulp_free

/*OyHKUMA 0oCBOGOXAAET MaMATb, 3aHATYW YCTPONCTBOM.
ulp _device - ykasaTesnb Ha YCTPOMTCBO, MOJIy4YeHHbIH C nomowbk ulp create*/
LIR_ULP_API void ulp_free(void *ulp_device);

ulp_link_connect

/*¥OyHKUMA co3paeT coeAuHeHue C GU3UYeCKUM YCTPOWCTBOM

ulp device - ykasaTenb Ha YCTpPONCTBO, MNOJyYeHHbIn C nomowbkw ulp create

device_Number - nopagkoBbii Homep ycTpoicTBa (oT © mo ulp_get num_of_connected_devices) B
cucTeme.

Bo3Bpawaemoe 3HayeHue - true B pe3ynbTaTe ycnexa, false B npoTuBHOM ciay4vae*/

LIR_ULP_API bool ulp_link_connect(void* ulp_device, uint8 t device_Number);
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ulp_link_disconnect

/*OyHKUMA pa3pbiBaeT coeAMHEHue C GU3n4eckKum yCTpOWCTBOM

ulp_device - ykasaTesb Ha YCTpPOWCTBO, MOJy4YeHHbId C momowbi ulp_create
Bo3Bpawaemoe 3HayeHue - true B pe3ynbTaTe ycnexa, false B npoTuBHOM ciay4vae*/
LIR_ULP_API bool ulp_link_disconnect(void* ulp_device);

ulp_change_link_settings

/*OyHKUMA Npou3BoAMT HacTpoilkn COM mopTa M HOMep ycCTpoicTBa. McnonbnsyeTcA TOAbLKO Npwu
NnoaK/IYeHUU ycTpoincTBa 4Yepe3 COM nopT.

JonmkHa Bbi3bIBaTbCA TOoNbkOo nocne ulp link connect.

ulp _device - ykasaTenb Ha YCTPONCTBO, MNOJyYeHHbIn C nomowbkw ulp create

settings - HacTpoilkm nopTa M HOMep yCTpOWCTBA.

BosBpawaemoe 3HaveHue - true B pe3ynbTaTe ycnexa, false B npoTuBHOM cay4ae*/
LIR_ULP_API bool ulp_change_link_settings(const void* ulp_device,
_ulp link::_ COM_SETTINGS_TYPEDEF* settings);

ulp_send_message

/* OyHKuMA co3paeT coobuweHue ANA yCTPONCTBA M 3anucbiBaeT ero B MOCbUIKY ANA YCTpoWcCTBa.
Pasmep nocbinku ANA yCTPONCTBA OrpaHWUYeH.

Ons nopknwyeHua no USB - 254 6aiTta, ana COM- 251 6aiT. CnepgyeT OTMeTUTb, YTO coobuweHue
TONIbKO MoMmelwaeTcA B 6amxanwyw nocbinky. OTnpaBka

coobweHna GU3N4eCcKoMy yCTpPONCTBY HeE MPOUCXOOMUT.

ulp_device - ykasaTenb Ha YyCTPOWCTBO, MONYYEHHbI C nmomouwbk ulp_ create

_module - Homep mMoAynA, KOTOpPOMy MpefHa3HayaeTcA coobueHune.

_command - HOMep KOMaHZbl AnA Mopynsa _module

_data - ykasaTenb Ha JaHHble ANA nepefayn B YyCTPOMCTBO

_data_size - pa3mep paHHbIX B HanTax

Bo3Bpawaemoe 3Ha4veHue - true, ecnm coobueHnme nomewaeTca B b6amxanwyw noceinky, false B
NpPOoTUBHOM cny4ae*/

LIR_ULP_API bool ulp_send_message(void* ulp_device, uint8 t _module, uint8_ t _command,
uint8 t* _data, uint32_t _data_size);

ulp_exchange

/*¥OyHKUMA 3anyckaeT obMeH MNocChbIKaMu Mexay YCTPOWCTBOM U KOMMbHTEPOM.

ulp_device - ykasaTenb Ha yCTPOWCTBO, MOJYYEHHbI C momoubk ulp_create

SleepTime - BpemMA B MWINUCEKYHAAX MexAy OTNPaBKOW MOC/bIKM YCTPOWCTBY U YTEHUEM MOCHUIKM,
NoNy4YeHHOW OT YCTpoOMCTBa.

ReadBeforeWrite - ycTaHaBnuBaeT MOpAfOK, B KOTOpoM byaeT nMpou3BOAMTCA YTEHMEe M 3anuchb
NOChINKK .

Ecnn ReadBeforeWrite = true, TO CHavyana Npou3BOAUTCA MOJIyYeHWE MNOCHUIKM, MOJYHYEHHON OT
yCTpONCTBa, 3aTeM BbINONHAETCA 3agepxka ReadBeforeWrite, 3aTem BbIMONHAETCA 3anucb MOCHUIKK
B YCTpPOMCTBO

Ecnn ReadBeforeWrite = false, To cHayana Npou3BOAMTCA 3anUCb MOCHINIKM B YCTPOWCTBO, 3aTeM
BbiMOJIHAETCA 3adepxka ReadBeforeWrite, 3aTem BbiMONHAETCA MOJyYeHME MOCHUIKM OT ycTpoicTBa*/
LIR_ULP_API void ulp_exchange(void* ulp_device, uint32_t SleepTime = @, bool
ReadBeforeWrite = true);
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ulp_set_message_callback

/* MNpouenypa 3agaeT OYyHKLUMKW OOPATHOro Bbi3biBA A8 ycTpoicTBa. [aHHas ¢yHKuusa 6yneT Bbi3BaHa
ANA Kaxaoro coobueHns M3 MOCbUIKM, MOAYYEHHOW OT YyCTpoWcCTBa

B npouecce paboTbl ¢yHKkUMM ulp_exchange.

ulp_device - ykasaTenb Ha yCTPOWCTBO, MOJIyYeHHbI C nomowbk ulp create

_callback - ykasaTenb Ha ¢yHKUMIO, KOTOopaA OynAeT Bbi3BaHA ANIA KaXAoro cCoobweHuAa U3 MOCbUIKK,
NoNy4YeHHOW OT YCTpPOMCTBA

B npouecce paboTbl ¢yHkuMM ulp_exchange.

_module - Homep mopyns

_cmd - HOMep KOMaHAbl

_ptr - yKkasaTenb Ha fAaHHble

ndata_bytes - 4ucno 6anToB AaHHbIX*/

LIR_ULP_API void ulp_set_message_callback(const void* ulp_device,
void(*_callback)(__ulp _module:: TYPE:: TYPEDEF& _module, uint8 t _cmd, uint8 t* _ptr,
uint8_ t ndata_bytes));

#endif
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IopsAaOK paGOThI C GUGJIUOTEKOM.

1. Bbi3BaTb QYHKUMIO ulp_get num_of_connected_devices, KoTopasa BepHeT KOAMYECTBO
NOAKJ/YEHHbIX YCTpPONCTB 4Yepe3 USB unum konudectBo COM nopTOB KOMMbHTeEpa.

2. Cnomouwbto GyHKLMM ulp_get name_of_device BbibpaTb yCTPOHCTBO, K KOTOpOMY
HeobXoAMMO MOAKJIYNTBCA.

3. Co3pgaTb 3K3emMnaaAp YCTPOMCTBA B NaMATH, BbI3BaB GyHKLMIO ulp_create.

MoAKNOYMTBLCA K YCTPOICTBY, BbI3biB GYHKLMIO ulp_link_connect. MepeaaTb B Hee Homep
ycTpoictBa (oT @ go ulp_get num_of_connected_devices-1). CnepyeT oTMETUTb, 4TO MpK
paboTe 4epe3 nocnepoBaTesibHbIA MOpPT, Heobxoaumo nepepasaTb He Homep COM nopTa, a
HOMep yCTpOWCTBa, MMA KOTOPOrOo COOTBETCTBYEeT BO3BpalWlAeMOMy 3Ha4YeHuw QyHKLMU
ulp_get_name_of_device.

5. Ecau noaknw4veHue npoucxoguT Yepes COM nopT, Bbi3biBaeM ¢QYHKUMIO HACTPOWKWM MapameTpoB
COM nopTa ulp_change_link_settings.
3afaeM yKasaTesib Ha YyHKLMI0 06paTHOTO Bbi30Ba B ulp_set message callback.

7. C nomowbk ulp_send_message pobaBnsem coobWeHUA C KOMaHAaMU HEO6XOAUMbIM MOLYNSAM B
NOCHINKY AAA YyCTPOWCTBA.

8. Bbi3biBaeM ¢yHKkuuw ulp_exchange. Ecau ycTpoiWcCTBO OTBeYaeT, TO Ha Kaxgoe coobueHue oT
ycTpoicTBa Bbi3biBaeTcA GyHKUMA 0b6paTHOro Bbi30Ba, KOTopas 6Obia 3aperucTpupoBaHa B
ulp_set_message_callback.

9. nMocne 3aBepweHus paboTbl YCTPOUCTBOM OTKJ/IHHAEMCA OT YCTpOWCTBA C MOMOWbH GYHKLUM
ulp_link_disconnect.

10. Ypanaem BbigeneHHyWw Mnoj YyCTPOMCTBO NaMATb € nomowbk ulp_ free.

IIpuMepsl paGOTHI C yCTPOUCTBOM

Onsa obneryeHns NOHMMAHUA NPUMepPoB PaboTbl € yCTPOICTBOM Bbin pa3paboTaH 3aro/I0BOYHbIM
dain ulp_tools.h, B KoTopom cogeprKaTbca BcnomoraTtesibHble GyHKUUK U apyrue ob6bsaBaeHus,
ynpoLatoLine paboTy ¢ yCTpoiCcTBOM.

ulp_tools.h

#ifndef ULP_TOOLS_H
#tdefine ULP_TOOLS_H

#include "ulp_lib.h"

#include "module_system_types.h"
#include "link_types.h"

#include <vector>

#if _WINe4
#if DEBUG
#pragma comment (lib, "../../x64/Debug/ulp_lib.lib")
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#else

#pragma comment (lib, "../../x64/Release/ulp_lib.1lib")
#tendif
#telse

#if DEBUG

#pragma comment (lib, "../../Win32/Debug/ulp_lib.1lib")
#else

#tpragma comment (lib, "../../Win32/Release/ulp_lib.lib")
#tendif

#endif

using namespace std;
t#tdefine ATIME 10
#define ACK OxFO
t#tdefine NACK OxOF

static const char* module_type_strings[] {

" _SYSTEM ",

" SENSOR",

" RS485",

" _HARD_IO",

" VIRTUAL_IO",

" FUNC_REMAP",

" POSITIONER",

" GMACHINE",

" TELEMETRY",

" ZONE_DETECTOR",

" __LAST"
s
struct Command
{
uint8_t module;
uint8 t cmd;
uint8_t* data_ptr;
uint8_t ndata_bytes;
3

/*OyHKUMA BO3BpawaeT vector ¢ uMeHamu ycTpoicTB (npu nopkwdeHun no USB) unu umeHamu COM
NopToB, MNpW MOAKIKYEHUU MO MOC/AefoBaTe/IbHOMY MOPTY
_ctype - Tun nogknw4veHna (USB mau COM)
devicelist - maccuB c uMeHamu yCTpoWCTB
Bo3Bpawaemoe 3HayeHue - true B pe3ynbTaTe ycnexa, false B npoTuMBHOM ciyyae*/
bool ulp_get device_list(_ulp_link:: CONNECTION_TYPE_TYPEDEF _ctype, vector<wstring>&
devicelist)
{
devicelist.clear();
uint32_t deviceNumber = ulp_get_num_of_ connected_devices( ctype);
for (int i = @; i < deviceNumber; i++)

{
wchar_t* deviceName = new wchar_t[200];
if (ulp_get_name_of_device( ctype, i, deviceName))
wstring wsname = wstring(deviceName);
devicelist.push_back(wsname);
}
delete[] deviceName;
}

return !devicelList.empty();
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/*¥OyHKUMA BbigenAeT NaMATb Ha CTPYKTYpy YCTpPONCTBa B MamMATU, BO3BpawaeT yKa3aTesb U
NpovW3BOAMT MOAKJINYEHUE K YCTPOWCTBY.

fiBnaeTca obbeanHeHnem ¢yHkuuin ulp _create u ulp_link_connect.

_type - Tun noaknkwyeHnua (USB wunm COM)

_number - Homep ycTpouncTBa USB unum Homep COM-nopTa B MaccuBe, BO3Bpawaemom QyHKLUMeWN

ulp get device_list, npu noknwdeHun 4yepes COM-nopT

handle - ykasaTenb Ha obnacTb MamATW, rAe pacnoNoOXeH yKasaTeNb yCTpoicTBa. Bo3Bpauaemoe
3HayeHue.

_comSettings - HacTpoWKM MoOpTa U HOMep yCTpoicTBa. TONbKO ANA NOAKAW4YeHuA 4Yepe3s COM nopT.
Bo3Bpawaemoe 3Ha4veHue - true B pesysbTaTe ycnexa, false B npoTuBHOM ciaydae*/

bool ulp_create_and_connect(_ulp_link:: CONNECTION_TYPE TYPEDEF _type, uint8 t _number,
void** handle, _ulp_link:: COM _SETTINGS_ TYPEDEF* comSettings= NULL)

{
*handle = ulp_create(_type);
if (!*handle) return false;
if (lulp_link_connect(*handle, number)) return false;
if ((_type == _ulp_link:: TYPE_COM) && _comSettings)
{
if (ulp_change_link_settings(*handle, comSettings)) return false;
}
return true;
}
/*OYyHKUMA pa3pbiBaeT COefUHEHWe C YCTPOWCTBOM M OCBOGOXAAEeT MaMATb, 3aHATYKW B MaMATU Noj
Hero.

fiBnaeTca obbeanHeHmem ¢yHkuuin ulp_link_disconnect u ulp_free */
bool ulp_disconnect_and_free(void* handle)

{
if (lulp_link_disconnect(handle)) return false;
ulp_free(handle);
return true;

}

//CTpyKTypa, KOTOpas XpaHUT AaHHble O MocnegHei KoMmaHAe, MOJyYeHHOW OT YCTpoWcCTBa.
Command lastCommand;

//Konn4ecTBO AaHHbIX B bOydepe
int inBuff_num = 0;

// KoHTeliHep AnAa XpaHeHWsa AOaHHbIX M3 bydepa
vector<__ulp_m_sensor::_SENS_DATA_TYPEDEF> buff_data;

//OyHKUMA obpaTHOro BbI3OBa. 3anonHAeT rnobanbHyw cTpykTypy lastCommand faHHbIMM,
MoJlyYeHHbIMU U3 CoOoblWeHUA OT YCTpoiCTBa
void callback_handler(__ulp_module:: TYPE:: TYPEDEF& _module, uint8 t _cmd, uint8_ t*
_ptr, uint8_t ndata_bytes)
{

// 3anonHaem CTpyKTypy

lastCommand.cmd = _cmd;

lastCommand.module = module;

lastCommand.data_ptr = _ptr;

lastCommand.ndata_bytes = ndata_bytes;

// Ecnu paHHble u3 6ydepa, TO nomewaem umx B vector buff_data
if ((lastCommand.module == _ ulp module:: TYPE::_ SYSTEM) && (lastCommand.cmd ==
__ulp m_system:: CMD::_GET_LOG_DATA))

{
__ulp m system:: SEND_LOG_DATA_TYPEDEF* pSend_log data =
(_ulp_m_system:: SEND_LOG_DATA_TYPEDEF*) ptr;

//0OnpepensemM CKOMbKO AaHHbIX B b6ydepe Ha MOMeHT 3anpoca
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inBuff_num = pSend_log_data->status.queue;

//OnpefenseM CKONbKO AaHHbIX B KOMaHAe
uint8_ t num_datas = (ndata_bytes - 2) / 10;

for (int i = @; i < num_datas; i++)

buff_data.push_back(pSend_log _data->data[i]);

}

// OyHKuma oyuwaeT uHbopmauumw B lastCommand
void ulp_clear_last_command()

{
lastCommand.cmd = 0;
lastCommand.data_ptr = 0;
lastCommand.module = 0;
lastCommand.ndata_bytes = 9;
}

bool ulp_clear_send_exchange(void* ulp device, uint8 t module, uint8 t _command,
uint8 t* data, uint32 t _data size, bool isReadBeforeWrite = false, uint32_t sleep time

= ATIME )
{
ulp_clear_last_command();
ulp_send_message(ulp_device, _module, _command, _data, _data_size);
ulp_exchange(ulp device, sleep time, isReadBeforeWrite);
return lastCommand.ndata_bytes;
}
#tendif

10
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[Ipumep 1. PaGoTa ¢ cUCTEMHBIM MOJYJIEM.

// TNpumep nporpammbl Ans paboThl C YyCTPOWCTBOM, peanusywuwem ULP npoTokon

// TlporpamMma noAak/4aeTcA K YCTPOWCTBY, 3anpawuBaeT KOAMYECTBO MOAYJied W noamopynen y
KaXxgoro mMoayna U BbiBOAMT WMHPOPMALMK O

// mMopmynfax v nogmoAynfiX Ha SKpaH.

#include "stdafx.h"

#include <stdint.h>

#include <iostream>

#include <windows.h>

#include <process.h>

#include "ulp_lib.h"

#include "ulp_tools.h"

#include "module_sensor_types.h"
#include "module_system_types.h"
#include <link_types.h>

#include <vector>

#include <string>

using namespace std;

int _tmain(int argc, _TCHAR* argv[])
{
// Bblbupaem Tun nNoakAlYeHUA. B paHHoM cnyydae 3To USB
_ulp_link:: CONNECTION_TYPE_TYPEDEF ctype = _ulp_link::_TYPE_USB;

vector<wstring> devicelist;

// 3anpawvBaem U BbIBOAWM MAaCCUB UMEH YCTPONCTB, MOAKJIOYEHHBIX K KOMMbOTEpY
if (ulp_get_device_list(ctype, devicelist))

for (int i = @; i < devicelist.size(); i++)

{

wcout<<"Device "<<i<< "<<devicelList[i]<<endl;

}

void* handle = NULL;

// Bbigensem namaTb M MOAKJYAeMCA K YCTPOWCTBY C HOMepom O.
if (ulp_create_and_connect(ctype, 0, &handle)) cout<<"Create & Connect OK
I"<<endl;

//Ecnu noAknw4daemca y ycTpoicTBy 4Yepe3 COM nopT, HacTpauBaem COM nopT. YKa3biBaem
agpec ycTpoictBa (247)
if (ctype == _ulp_link::__TYPE_COM)

_ulp link:: COM_SETTINGS_TYPEDEF settings;
settings.baudrate = 115200;
settings.dev_addr = 247;

settings.nstop = _ulp_link::_ STOP_BITS 1;
settings.parity = _ulp_link::__PARITY_NO;

11
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if (ulp_change_link_settings(handle, &settings)) cout << "COM settings OK
1" << endl;

}

// YcTaHaBnuBaeMm ¢yHKLMIO OBpAaTHOro Bbi3biBAa A8 MpuMemMa CoobweHuid OT yCTpoicTBa
ulp_set_message_callback(handle, callback_handler);

// 3anucbiBaem coobueHve ana moayna "CuCTeMHbIn" C KOMaHAow "3anpoc Konuv4ecTBa
mMoAaynei B ycTpouWcTBe" B TeKylyKw MNOCbIAKY

ulp_send_message(handle, _ ulp _module:: TYPE::_ SYSTEM,
__ulp_m_system:: CMD:: GET_MODULES_NUM, NULL, @);

// TiponsBoanM OBMeH AaHHbIX YCTpONCTBa C KOMMNbWTepoM. [lpv 3TOM NpPOCMM OTNPaBUTb
NMoCbUIKY YyCTPOWNCTBY,

//3aTem nopgoxpaTtb ATIME mMunnucekyHA, a 3aTeM MPUHATb NOCbIAKY. 3azepxka ATIME
chenaHa pgnAa Toro, 4Tobbl yCcTpoicTBO ycnesno obpaboTaTb

//NocbiIKy, OTBETUTb W nepefaTb MOCLUIKY KOMMbHTEpY.

ulp_exchange(handle, ATIME, false);

uint8_t modules_num = @; // Konn4ecTBO MoAynei B yCTpONCTBe

// MNocne Toro, Kak oTpaboTaeT callback_handler, B cTpykType lastCommand okaxeTcs
OTBEeT Ha MOC/e[HWH KOMaHAy YCTpOWCTBY.

// B Hawem cnydae Tam byaeT KONMYeCTBO MoAynei

if (lastCommand.ndata_bytes > @) modules_num =

B yCTpoucTBe.
lastCommand.data_ptr[@];

cout << "Modules number :" << (int )modules_num<<endl;

for (uint8 t i = @; i < modules_num; i++)
{
//04vwaem uHdopmaumiw B lastCommand
ulp_clear_last_command();

// OTnpaBndem KomaHAy "3anpoc uHPopmauumm o mopyne" KaxaoMmy MOAYIH0
yCTPONCTBa M BbLIBOAWM €e Ha 3KpaH

ulp_send_message(handle, (__ulp_module:: TYPE:: TYPEDEF) i,
__ulp module:: SHARED CMD::_ _GET_MODULE_INFO, NULL, ©);

ulp_exchange(handle, ATIME, false);

if (lastCommand.ndata_bytes > 0)

{
_ulp_module:: TYPE::_ TYPEDEF type =
(_ulp_module:: TYPE:: TYPEDEF)lastCommand.data_ptr[0];
cout << "Module " << (int)i << " Type:
module_type_strings[type] << "\t\t";
}

uint8 t submodules_num = 0;
ulp_clear_last_command();

<<

//0TnpaBnsemM KomaHay "3anpoc KonuyecTBa noamoaynein™ Kaxaomy MoAaynw wu
BbIBOAMM €e Ha 3KpaH

ulp_send_message(handle, (__ulp_module:: TYPE:: TYPEDEF) i,
__ulp module:: SHARED CMD::__GET_SUB_MODULE_NUM, NULL, @);

ulp_exchange(handle, ATIME, false);

if (lastCommand.ndata_bytes > ©) submodules_num = lastCommand.data_ptr[0];
cout << "Submodules number :" << (int)submodules_num << endl;
for (uint8 t j = @; j < submodules_num; Jj++)

{

ulp_clear_last_command();
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// OTnpaBnsaem KomaHAy "3anpoc wuHpopmauum o noamomyne" Kaxaomy

MoAMOAY/I0 U BbIBOAUM €e Ha 3KpaH
ulp_send_message(handle, (__ulp_module:: TYPE:: TYPEDEF) i,
__ulp module:: SHARED CMD:: GET_SUB_MODULE_INFO, &j, sizeof(3j));
ulp_exchange(handle, ATIME, false);
if (lastCommand.ndata_bytes > 0)

{
cout << "\t Submodule "<<(int)j<<" type:
(int)lastCommand.data_ptr[@]<<endl;

}

<<

}
}

// Pa3pbiBaeMm CBA3b C yCTPOWCTBOM M OCBObOXAaeM MamATb
ulp_disconnect_and_free(handle);

getchar();
return 0;
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[Ipumep 2. PaGoTa c MOAYJ/IEM MHKPEMEHTHOTO JaTyHKa.

// Npumep paboThl C MoOAYJieM UHKPEMEHTHOrO AaTuyuka

//

#include "stdafx.h"
#include "ulp_lib.h"
#include "ulp_tools.h"
#include <iostream>
#include <conio.h>

int _tmain(int argc, _TCHAR* argv[])

{

setlocale(LC_ALL, "Russian");
void* handle = NULL;
_ulp_link:: CONNECTION TYPE TYPEDEF ctype = _ulp_link:: TYPE_USB;

// Bbliensem namATb WM MOAK/HHAEMCA K YyCTPOWCTBY C HOMepoMm 0.
if (ulp_create_and_connect(ctype, 0, &handle)) cout << "Co3gaHue u nopkaw4eHue:O0K

I" << endl;
else
cout << "Owwubka nopknwyeHusa!";
return 1;

// YcTaHaBnuBaem ¢yHKLMIO OO6paTHOro Bbi3biBA AJ1A MpuMemMa CcoobweHuid OT yCTpoicTBa
ulp_set_message_callback(handle, callback_handler);

// TpoBepsieM, 4TO MoZy/nb 1 - 3TO MOAyNb AaTyuka

uint8 t sensor_module_num = 1;
ulp_send_message(handle, sensor_module_num,
__ulp_module:: SHARED CMD:: GET_MODULE_INFO, NULL, 0);
ulp_exchange(handle, ATIME, false);

if (lastCommand.ndata_bytes)

{
__ulp module:: TYPE:: TYPEDEF module_type =
(__ulp_module:: TYPE:: TYPEDEF)lastCommand.data_ptr[@0];
if (module_type == _ ulp _module:: TYPE::_ SENSOR) cout << "Tun moayns
"<<(int)sensor_module_num<<": [JaTumk'"<<endl;

}

// Ouvwaem CTpyKTypy
ulp_clear_last_command();

//TpoBepaeM BK/WYEH M MOAYNb AAaTyuKa M, €CAU He BKJKYEH, BKJKWYaeM
ulp_send_message(handle, sensor_module_num,
__ulp module:: SHARED CMD::__GET_MODULE_STATE, NULL, ©);

ulp_exchange(handle, ATIME, false);

uint8 t isModuleDisable;

if (lastCommand.ndata_bytes)

{
isModuleDisable = lastCommand.data_ptr[@]; // © -BkJw4eH, 1- BbIKJHYeEH
if (isModuleDisable)

{
14
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ulp_clear_last_command();
// Bknw4aeMm Moaynb AaTyuka
uint8_t data = 0;
ulp_send_message(handle, sensor_module_num,
__ulp _module:: SHARED CMD::_ SET_MODULE_STATE, &data, sizeof(data));
ulp_exchange(handle, ATIME, false);
if (lastCommand.ndata_bytes && (lastCommand.data_ptr[@] == ACK))

{
isModuleDisable = 0;

}
if (!isModuleDisable) cout << "Mogynb paTyumka BkJwYeH !" << endl;
else
{

cout << "Mopynb paTuymMka BbikawyeH ! << endl;
}

}

// YcTaHaBnuBaem pexum paboTbl MOAyNA AaTyuka "VHKpeMeHTHbIA" .

// Bblbupaem noaMoaysib MHKPEMEHTHbIX AAaTYUKOB
uint8 t submodule = __ulp_m_sensor:: SUB MODULE TYPES::_ INCREMENTAL;
ulp_clear_last_command();
ulp_send_message(handle, sensor_module_num,
_ ulp module:: SHARED CMD::__SET_MODULE_MODE, &submodule, sizeof(submodule));
ulp_exchange(handle, ATIME, false);
if (lastCommand.ndata_bytes && (lastCommand.data_ptr[0] = ACK))
cout << "Pexum paboTbl mogynA: WHKpemeHTHbIn"<<endl;

for (int i = @0; i < 10; i++)

{

// O6HOBNsieM U 3anpawvMBaeM TeKyllyl KOOpPAWHATY AaTyuka

ulp_clear_last_command();
ulp_send_message(handle, sensor_module_num,
__ulp m_sensor:: CMD::_UPD_SENSOR_DATA, 0, 0);
uint8 t axis = 0;
ulp_send_message(handle, sensor_module_num,
__ulp m_sensor::_ CMD::_GET_SENSOR_DATA, &axis, sizeof(axis));
ulp_exchange(handle, ATIME, false);

if (lastCommand.ndata_bytes)

{

__ulp_m_sensor::__ SENS_DATA_TYPEDEF* psensor_data =
(_ulp_m_sensor:: SENS DATA_TYPEDEF*)lastCommand.data_ptr;

__ulp m_sensor::_SENS DATA TYPEDEF sensor_data(psensor_data);

cout << "Tekywaa koopauHaTa:" << sensor_data.coordinate << endl;

cout << "BuTbl owmbok:" << sensor_data.status.alarm_bits << endl;

cout << "Owmbka koppekumm:" << sensor_data.status.correction_error <<
endl;

cout << "He 3axBayeHa pedepeHTHaa MeTKa:" <<
sensor_data.status.no_ref << endl;

cout << "PepepeHTHa MeTKa 3axBayeHa:" <<
sensor_data.status.ref_capture << endl;

cout << "Owubka paTymka:

<< sensor_data.status.sensor_error << endl
<< endl;
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Sleep(1000);
¥

ulp_disconnect_and_free(handle);

_getch();
return 0;
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IIpumep 3. PaGoTa c Ta6Mel KOppeKUUU JaTYMKaA.

// TNpumep paboTbl ¢ Tabnuuen Koppekuuu ANA [AaATYUKA.

//

#include "stdafx.h"
#include "ulp_lib.h"
#include "ulp_tools.h"
#include <iostream>
#include <conio.h>

using namespace std;

typedef struct {
int64 t coordinate;
int64 t correction : 8;

} _ CORRECTION_POINT TYPEDEF;

uint8 t DrawMainMenu()

{

cout
cout
cout
cout
cout
cout
cout
cout
cout

<<
<<
<<
<<
<<
<<
<<
<<
<<

"1. BeiBecTM Tabnuuy Koppekuumm us 03Y" << endl;
2. CrtepeTb Tabnuuy koppekuun B 03Y" << endl;

3. [obaBuTb To4uky koppekuun B 03Y" << endl;

"4. YpanuTb TOYKy Koppekuuu m3 03Y" << endl;

5. CoxpaHuTb Tabauuy koppekuun B M3Y" << endl;
6. 3arpy3uTb Tabauuy koppekuun us M3Y" << endl;
0. Bbixog" << endl

"BblbepuTe MYyHKT:

uint8 t result;
cin >> result;
cout << endl;

return result;

}

bool DeleteCorrectionPoint(void* handle)

{

uint8_t point_number;

cout

<<

"BBeAnTe HOMep TOYKM ANnA ypaneHusa:";

cin >> point_number;
point_number -= '0';
bool result = false;
if (ulp_clear_send_exchange(handle, 1,
_ulp m_sensor:: CMD::_ DELETE_CORRECTION_POINT, &point_number, sizeof(point_number))

{

}

&& (lastCommand.data_ptr[@] == ACK))

cout << "Touka " << (int)point_number <<

result = true;

yaaneHa'"<<endl;

return result;

}

//C4nTbIBAaEM 3HAYeHWe KOOpAWHATHl U KOPEeKLWU C KOHCOMM. Bo3Bpawaem CTPYKTypy C BBeAeHHbIMM

3Ha4YeHnAMU .

bool ReadCorrectionPoint(__ CORRECTION_POINT_TYPEDEF* correction_point)

{
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try
{
cout << "BBeguTe koopauHaTy:";
int32_t coord;
cin >> coord;
cout << "BBeauTe Koppekuuw:";
intl6é_t correction;
cin >> correction;
_correction point->coordinate = coord;
_correction_point->correction= correction;
}
catch (exception ex)
{
return false;
}

return true;

}

// LobaBuTb TOYKY KOppekuuu B Tabauuy

bool AddCorrectionPoint(void* handle)

{
_ _CORRECTION_POINT TYPEDEF correction_point;
___CORRECTION_POINT_TYPEDEF* _pcorrection_point = &correction_point;

return ReadCorrectionPoint(_pcorrection_point) &&
ulp_clear_send_exchange(handle, 1,
__ulp m_sensor:: CMD:: ADD CORRECTION_POINT_MANUAL, (uint8 t*) pcorrection_point,
sizeof(_ CORRECTION_POINT TYPEDEF)) &&
lastCommand.data_ptr[0] == ACK;

}

// BbiBOA Tekywein Tabnuubl KOppeKkuuMu Ha SKpaH
void DrawCorrectionTable(void* handle)
{
// OnpepenAem KoO/NM4eCTBO To4YeK B Tabnuue Koppekuuu
uint8_t sensor_module_num = (uint8 t) __ulp _module:: TYPE:: SENSOR;
uint8_t cpoints_num = 0;
if (ulp_clear_send_exchange(handle, sensor_module_num,
__ulp m_sensor:: CMD::_GET_CORRECTION_POINT_NUM, NULL, ©))

¢ cpoints_num = lastCommand.data_ptr[0];
}
if (!cpoints_num) cout << "Tabnuua nycta !"<<endl;
else
{
cout << "Homep Toukwm\tKoopauHaTa\tKoppekuua'<<endl;
}

for (uint8 t i = @; i < cpoints_num; i++)

{

if (ulp_clear_send_exchange(handle, 1,
__ulp_m_sensor:: CMD::_ GET_CORRECTION_POINT_INFO, &i, sizeof(i)))

{
___CORRECTION_POINT_TYPEDEF* pcorrection_data =
(__CORRECTION_POINT_TYPEDEF*)lastCommand.data_ptr;

cout << (intle_t)i << "\t\t" << pcorrection_data->coordinate <«
"\t\t" << (intl6_t)pcorrection_data->correction << endl;
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int _tmain(int argc, _TCHAR* argv[])
{
setlocale(LC_ALL, "Russian");
void* handle = NULL;
_ulp link:: CONNECTION_TYPE_TYPEDEF ctype = _ulp_link::__TYPE_USB;

// Bbigensem namATb U MOAKJYAeMCA K YCTpPOWCTBY C HoMepoMm O.
if (ulp_create_and_connect(ctype, 0, &handle)) cout << "Co3paHue U MNoAkwyeHue K
ycTpoictBy: OK !" << endl;

else

{
cout << "Owubka noaknw4eHus!";
return 1;

¥

// YcTaHaBnuBaeMm ¢yHKLMW O6paTHOro Bbi3biBa AJ1A MpuMemMa CcoobweHuid OT yCTpoucCTBa
ulp_set_message_callback(handle, callback_handler);

// Bknw4aem Moaynb AaTyuka

uint8 t data = 0;

ulp_send_message(handle, 1, _ ulp_module:: SHARED CMD::_SET_MODULE_STATE, &data,
sizeof(data));

ulp_exchange(handle, ATIME, false);

if (lastCommand.ndata_bytes && (lastCommand.data_ptr[@] == ACK))

{
cout << "Mopynb paTuyuMka BKW4YeH. "<<endl;
}
uint8 t input = 0;
while ((input = DrawMainMenu()) != '0")

switch (input)

{

case '1':

{
DrawCorrectionTable(handle);
break;

}

case '2':

{
if (ulp_clear_send_exchange(handle, 1,
__ulp m_sensor:: CMD::_ INIT_CORRECTION_PROC, NULL, ©)
&& lastCommand.data_ptr[0] == ACK)

{
cout << "Tabnuua kKoppekuunm obHyneHa." << endl;
}
break;
}
case '3':
{

if (AddCorrectionPoint(handle)) cout<<"Touka
coxpaHeHa. "<<endl;
break;
}
case '4':
{
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DeleteCorrectionPoint(handle);

break;
}
case '5'
{
if (ulp_clear_send_exchange(handle, 1,
__ulp m_sensor:: CMD:: SAVE_CORRECTION_TABLE, NULL, ©) && (lastCommand.data_ptr[@]

= ACK))
cout << "Tabnuua Koppekuuu yCnewHo COXpaHeHa B
M3y." << endl;

}

case '6':

{
if (ulp_clear_send_exchange(handle, 1,
__ulp m_sensor:: CMD::_ABORT_CORRECTION_PROCESS, NULL, ©) && (lastCommand.data_ptr[0] =
ACK))

break;

cout << "Tabnuua Koppekuuu YCMewWHO 3arpyxeHa wu3
M3y." << endl;
break;

}
default:

break;

}
¥

ulp_disconnect_and_free(handle);

return 0;
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IIpumep 4. Pa6oTa c MoJyJ/ieM BXOA0B/BBIX0/J0B.

// TNpumep paboThl C MoAyJieM BXOAOB/BbLIXOLOB. [porpamma CYMTHIBAET COCTOSAHME BXOLOB U
yCTaHaB/AMBaeT Takoe Xe COCTOfHMEe BbIXOAOB

//

#include "stdafx.h"

#include "ulp_lib.h"

#include "ulp_tools.h"

#include <iostream>

#include <module_io_types.h>

#include <conio.h>

using namespace std;

int _tmain(int argc, _TCHAR* argv[])
{
setlocale(LC_ALL, "Russian");
void* handle = NULL;
_ulp_link:: CONNECTION_TYPE_ TYPEDEF ctype = _ulp_link::_ TYPE_USB;

// Bbigensem namaTb UM MOAK/INYAEMCS K YCTpPOWCTBY C HOMepoMm O.
if (ulp_create_and_connect(ctype, @, &handle)) cout << "Co3gaHue M MNofKJKw4YeHUe K
ycTpoicTBy: OK !" << endl;
else
{
cout << "Owubka nopaknw4eHus!";
return 1;

// YcTaHaBnuBaeMm ¢yHKLUMI O6pAaTHOro Bbi3biBA A4 MpueMa CcoOoblWeHuit oT ycTpoucTBa
ulp_set_message_callback(handle, callback_handler);

uint8_t module_num = 3;
// Bknw4aem mMoaynb BXOLOB/BbIXOLOB
uint8 t state = 0;
if (ulp_clear_send_exchange(handle, module_num,
__ulp module:: SHARED CMD::_SET_MODULE_STATE, &state, sizeof(state))
&& (lastCommand.data_ptr[0] = ACK))

cout << "Mopynb BXOAOB/BbIXOA4OB BKJW4YeH." << endl;
do

cout << endl;

cout << "CyuTbiBAaeM COCTOAHME BbIXOAOB:" << endl;

// C4yuTbiBaeM COCTOAHWE BXOAOB
uint8 t inputs_num = 4; // Konu4ecTBO BXOAOB YCTpPOMCTBA
uintl6e_t inputs_state; // cocTosHue BxopoB

if (ulp_clear_send_exchange(handle, module_num,
__ulp m io:: CMD::_ GET_INPUTS, NULL, ©))
{
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inputs_state = *((uintl6_t*)lastCommand.data_ptr);
for (int i = @; i < inputs_num; i++)

{

cout << "Bxop Homep:" << i <« CocTosiHMe Bxoga:"

<<((inputs_state & (1 << 1))»0) << endl;

¥
}

//YCcTaHaB/MBaeM COCTOAHWE BXOJOB Ha BbIXOAA YCTPONCTBA
cout << endl;
uint8 t outputs_num = 4;
if (ulp_clear_send_exchange(handle, module_num,
__ulp m_ io:: CMD::__SET_OUTPUTS, (uint8 t*)&inputs_state, sizeof(inputs_state))
&& (lastCommand.data_ptr[0] = ACK))
{

}

inputs_state = 0;

//C4nTbiBaeM COCTOAIHUE BbIXOLOB

cout << "CuuTbiBaem cocTosHMe BbIXoAoB:" << endl;

if (ulp_clear_send_exchange(handle, module_num,
__ulp m io:: CMD::_GET_OUTPUTS, NULL, ©))

{

cout << "Beixoga ycTaHoBneHbl." << endl<<endl;

inputs_state = *((uintl6_t*)lastCommand.data_ptr);
for (int i = @; i < outputs_num; i++)

{
cout << "Bbixog HoMmep:" << 1 << " CocToAHMe BbIxoga:" <<
((inputs_state & (1 << i))»>0) << endl;
b
}
cout <<endl<< "HaxmuTte 'q' pnAa Bbixoja ..."<<endl;
} while (_getch() != 'q");

ulp_disconnect_and_free(handle);

return 0;
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IIpumep 5. Pa6oTa c 6ydpepom ycTpoiicTBa. 3anuch KOOPAUHATHI JaTYMKA 0 TalMepy
// TimerSensor.cpp

// Tpumep pemMoHCTpupyeT paboTy c bydepom ycTpoiicTBa. Mo 3agaHHOMy nepuogdy Tanmepa
3HAaYeHUs C JaTyuKka 3anuceiBawTcA B bydep, a 3aTem

// coxpaHsawTcAa B ¢ain.

//

#include "stdafx.h"

#include "../../inc/ulp_lib.h"
#include "../../inc/ulp_tools.h"
#include <iostream>

#include <conio.h>

#include "../../inc/module_virtual_io_types.h"
#include "../../inc/module_func_remap_types.h"
#include "../../inc/sub_module_sensor_inc_types.h"

#include <fstream>

int _tmain(int argc, _TCHAR* argv[])
{

setlocale(LC_ALL, "Russian");
void* handle = NULL;
_ulp_link:: CONNECTION TYPE TYPEDEF ctype = _ulp_link:: TYPE_USB;

// Bblensem namATb M MOAK/YAEMCA K YCTPOWCTBY C HOMepoMm O.
if (ulp_create_and_connect(ctype, 0, &handle)) cout << "Co3paHue u nopkaw4eHue:O0K

I" << endl;
else
cout << "Owubka noaknw4veHus!";
return 1;

// YcTaHaBnuBaeMm ¢yHKLUMI O6paTHOro Bbi3biBa A4 NMpuMemMa CoobweHuidk OT yCTpoucCTBa
ulp_set_message_callback(handle, callback_handler);

ulp_send_message(handle, __ulp_module:: TYPE::_ SYSTEM,
_ulp m system:: CMD::_ GET_LOG_DATA, NULL, ©);

ulp_exchange(handle, @, false);

// TlpoBepsaeM, 4TO mMoAy/b 1 - 3TO MOAy/b AATyuKa

uint8 t sensor_module_num = 1;
ulp_send_message(handle, sensor_module_num,

__ulp module:: SHARED CMD::_ _GET_MODULE_INFO, NULL, ©);
ulp_exchange(handle, ATIME, false);
if (lastCommand.ndata_bytes)

{
__ulp module:: TYPE:: TYPEDEF module_type =
(__ulp_module:: TYPE:: TYPEDEF)lastCommand.data_ptr[0];
if (module_type == __ulp_module:: TYPE::_ _SENSOR) cout << "Tun momyns
(int)sensor_module_num << ": JaTumk" << endl;

n

<<

}
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// Ouvwaem CTpyKTypy
ulp_clear_last_command();

//TpoBepsemM BKJKWYEeH NU MOAY/b AATYMKA U, €C/IM He BKJ/INYEH, BKJ/IHYaEM
ulp_send_message(handle, sensor_module_num,
__ulp module:: SHARED CMD::_ _GET_MODULE_STATE, NULL, ©);
ulp_exchange(handle, ATIME, false);
uint8 t isModuleDisable;
if (lastCommand.ndata_bytes)
{
isModuleDisable = lastCommand.data_ptr[@]; // © -BkJw4eH, 1- BbiKJHYeH
if (isModuleDisable)
{
ulp_clear_last_command();
// Bknw4Yaem moay/ib AaTyuka
uint8_t data = 0;
ulp_send_message(handle, sensor_module_num,
__ulp module:: SHARED CMD::_ SET_MODULE_STATE, &data, sizeof(data));
ulp_exchange(handle, ATIME, false);
if (lastCommand.ndata_bytes && (lastCommand.data_ptr[@] == ACK))

{
isModuleDisable = 0;

}
}
if (!isModuleDisable) cout << "Mogynb paTyumka BkwYeH !" << endl;
else
{

cout << "Mopynb paTuyuMka BbikawyeH ! << endl;
}

}

// YcTaHaBnuBaem pexum paboTbl MOAyNA AaTyuka "VHKpeMeHTHbIA" .

// Bblbupaem noaMoayfib MHKPEMEHTHbIX AAaTYMKOB
uint8 t submodule = __ulp_m_sensor:: SUB MODULE_ TYPES::__INCREMENTAL;
ulp_clear_last_command();
ulp_send_message(handle, sensor_module_num,
__ulp module:: SHARED CMD::_ _SET_MODULE_MODE, &submodule, sizeof(submodule));
ulp_exchange(handle, ATIME, false);
if (lastCommand.ndata_bytes && (lastCommand.data_ptr[@] == ACK))
cout << "Pexum paboTbl mogyna: WHKpeMeHTHbIR" << endl;
ulp_clear_last_command();
ulp_send_message(handle, sensor_module_num,
_ulp_sm_sensor_inc::_CMD::__ CLEAR_POSITION, NULL, ©@);
ulp_exchange(handle, ATIME, false);
if (lastCommand.ndata_bytes && (lastCommand.data_ptr[@] == ACK))
cout << "KoopauHaTa obHyneHa" << endl;

// BKnw4aem Moaynb BUPTYaJibHbIX BXOAO0B/BbIXOLOB

uint8_t virtual_io_module_num = 4; // TMopAAKOBbIA HOMEp MOAYNA BUPTYaJsibHbIX
BX0J0B/BbIXO40B

ulp_clear_last_command();

uint8_t data = 0;

ulp_send_message(handle, virtual_io_module_num,
__ulp module:: SHARED CMD::__SET_MODULE_STATE, &data, sizeof(data));

ulp_exchange(handle, ATIME, false);

if (lastCommand.ndata_bytes && (lastCommand.data_ptr[@] == ACK))

{

cout << "Moaynb BUPTYyasnbHbIX BXOAO0B/BbIXOAOB BKJW4YeH." << endl;
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}

int freq;

cout << "BBeguTe 4acToTy Taimepa B lu:";

cin >> freq;

uint32_t dfreq = 1000 / freq; // Onpepensem genuTenb 4acToOThl ANA 3anucu B
YyCTpPOWTCBO

// HacTpavBaem Taimep B pexum MeaHgpa, nepuog 10 mc

ulp_clear_last_command();

// Co3pmaem CTpyKTypy, colepxawyw 4 Tanmepa, 8 BUPTYasibHbIX BXOAOB M 8 BUPTYasbHbIX
BbIXOAOB

__ulp m virtual_io:: SETTINGS TYPEDEF<4, 8, 8> v_io_settings;

//HacTpauBaem 0-i Taimep

v_io_settings.timers[@].pulse = false; // pexum paboTbl MeaHAp

v_io_settings.timers[@].max_cntr = dfreq; // 3anuceiBaem fenutenb YacTOThl

ulp_send_message(handle, virtual_io_module_num,
__ulp module:: SHARED CMD:: SET_MODULE_SETTINGS, (uint8 t*)&v_io_settings,
sizeof(__ulp_m_virtual_io:: SETTINGS TYPEDEF<4, 8, 8>));

ulp_exchange(handle, ATIME, false);

if (lastCommand.ndata_bytes && (lastCommand.data_ptr[@] == ACK))

{

cout << "Tanmep HacTpoeH." << endl;

}

// Bknw4aem moaynb GYHKUMOHANbHLIX CUIMHANOB

uint8_t module_func_remap_num = 5; // MopAakoBbii HOMep MOAynA OYHKLMOHANbHBIX
CUrHanoB

ulp_clear_last_command();

data = 0; // © - BkJW4UTb MOAYJb

ulp_send_message(handle, module_func_remap_num,
__ulp module:: SHARED CMD::_ _SET_MODULE_STATE, &data, sizeof(data));

ulp_exchange(handle, ATIME, false);

if (lastCommand.ndata_bytes && (lastCommand.data_ptr[@] == ACK))

{

cout << "Mopynb OYHKLUMOHANbHBIX CUrHANOB BKJWYeH." << endl;

}

// 3anpoc cnuMcka BXOAHbIX CUIHANIOB U OMpejesieHne NopsafKOBOrO HOMepa CUrHana 3anucu
B bydep
ulp_clear_last_command();
ulp_send_message(handle, module_func_remap_num, ©x17, NULL, ©);
ulp_exchange(handle, ATIME, false);
uint8_t commands_num ; // Konu4yecTBO CurHanos
uint8_t write_buffer_command_num; // lNopAakoBbii HOMep curHana 3anucu B bBydep
uint8_t buff_overflow_command_num; // lMopAnKoBblii HOMEp CurHana nepenonHeHua bydepa
if (lastCommand.ndata_bytes)
{
commands_num = lastCommand.ndata_bytes;
cout << "Momynb noppepxuBaeT " << (int)commands_num<<" BXOAHbIX CUFHANOB."<<
endl;
for (int i = @; i < lastCommand.ndata_bytes; i++)

{
if (lastCommand.data_ptr[i] ==
_ulp m_func_remap:: IN _FUNCTION_ID::_LOG_WRITE)
{

}
if (lastCommand.data_ptr[i] ==

__ulp m _func_remap:: OUT_FUNCTION_ID:: LOG_OVERFLOW)
{

write_buffer_command_num = i;

buff_overflow_command_num = i;
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}

cout << "MopAaKoBbIA HOMEp CUrHana 3anucu B bydep:" <<
(int)write_buffer_command_num<<endl;

cout << "lMopAaKoBbIi HOMEp CUrHana nepenosiHeHuAa bydepa:" <<
(int)buff_overflow_command_num << endl;

}

uint32_t time_to_read;
cout << "BBeguTe BpemMs 4TeHUA 3Ha4vyeHU U3 bydepa B cekyHaax:";
cin >> time_to_read;

// Bknw4aem OYHKUMOHAJNbHbIA CUrHAN, yKa3blBaeM TalMep B KayeCcTBe WCTOYHMKA,
ycTaHaBAuBaem Tpurrep Ha paboTy no oboum ¢poHTam

ulp_clear_last_command();

//Co3paemM CTpyKTYypy HacTpoeK MoayNnfa QYyHKLMOHANbHbIX CUrHanoB. B Hawem cny4dae y JIUP-
919 ecTb 12 BXOAHbIX CUrHaNoOB, 19 BbIXOAHbLIX GYHKLMOHANbHbIX

// cwrHanos u 4 6ainaca

_ulp_m_func_remap::_ SETTINGS_TYPEDEF<12, 19, 4> func_remap_settings;

// HacTpauBaem BXOAHOW CUrHan 3anucu B bydep

func_remap_settings.in[write_buffer_command_num].ena = true; // Bk/Jw4aem BXOAAWWUi
curHan 3sanucu B bydep

func_remap_settings.in[write_buffer_command_num].src.addr = @; // Homep Talimepa,
CO3[aHHOrO paHee

func_remap_settings.in[write_buffer_command_num].src.src
_ulp_m_virtual_io:: SOURCE::__ TIMERS ; // Twun Taunmep

func_remap_settings.in[write_buffer_command_num].src.trg =
__ulp m_virtual_io:: TRIGGERS::__EDGE; // Pab6oTa no oboum ¢poHTam

// HacTpavBaeMm BbIXOAHOW CWUrHan nepenonHeHusa bydepa. Mpu 3anucu bydepa bynet
YCTaHOB/IEH BbiXxoh Homep 4 (3aropuTcA CBETOAWOA)
func_remap_settings.out[buff_overflow_command_num].ena = true; // Bkjw4aem
func_remap_settings.out[buff_overflow_command_num].dst.addr = 4; // Homep
func_remap_settings.out[buff_overflow_command_num].dst.dst =
_ulp_m_virtual_io::_DESTINATION::__SELF_OUTPUTS; // Tun "cobcTBeHHble BbIXoAbl" yCTpoOnCTBa

ulp_send_message(handle, module_func_remap_num,
__ulp module:: SHARED CMD::_ _SET_MODULE_SETTINGS, (uint8 t*)&func_remap_settings,
sizeof(__ulp_m_func_remap:: SETTINGS_TYPEDEF<12, 19, 4>));

ulp_exchange(handle, ATIME, false);
if (lastCommand.ndata_bytes && (lastCommand.data_ptr[@] == ACK))

{

cout << "OyHKUMOHANbHLIM CUMHAN BKJKYEH M HacTpoeH." << endl;

//C4nTbiBaeM 3HadeHus u3 bydepa

uint32_t tiks = GetTickCount();
while ((GetTickCount()- tiks) < time_to_read*1000)

{
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//cout << inBuff_num << endl;

ulp_send_message(handle, _ ulp _module:: TYPE::_ SYSTEM,
__ulp m system:: CMD:: GET_LOG DATA, NULL, ©);

ulp_exchange(handle, 0, false);

}

//BbiBOAMM 3Ha4deHuA B ¢ain

ofstream f;

f.open("result.txt", ios::out);

for (int i = @; i < buff_data.size(); i++)

{
f << i<< "\t"<<buff_data[i].coordinate << "\t"<«<
buff_data[i].status.all<<endl;

¥
f.close();

ulp_disconnect_and_free(handle);

return 0;
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[Ipumep 6. PaGoTa c MoAyJ/IEM NO3UIIOHUPOBAHMSL.

// PositionerSample.cpp

// Tpumep pAeMOHCTpupyeT paboTy MoAy/s NMO3MLMOHUPOBAHMA. B AaHHOM npumepe JINP-919
NOAK/KYEH K WAroBoMy, ABUraTesl, JIMHEWHOMY AATYUKY

// v OBYM KOHLEBbIM BbIKJIYATENAM

//
#include "stdafx.h"

#include "stdafx.h"

#include "ulp_lib.h"

#include "ulp_tools.h"

#include <iostream>

#include <conio.h>

#include "module_virtual _io_types.h"
#include "module_func_remap_types.h"
#include "sub_module_sensor_inc_types.h"
#include "module_positioner_types.h"
#include "sub_module_positioner_discrete_types.h"
uint8 t DrawMainMenu()

{
cout << endl;
cout << "1. Mouck pedepeHTHON MeTkM" << endl;
cout << "2. MepemecTuTbCA B KoopauHaTy" << endl;
cout << "3. MepemecTUTbCA B KOOPAMHATY CO CKOpocCcTbk" << endl;
cout << "4. Crton" << endl;
cout << "@. Beixon" << endl;
cout << "BblbepuTe nyHKT:";
uint8 t result;
cin >> result;
cout << endl;
return result;
}
static const char* state_str[]{
"STOP",
"WAIT_AXIS_SEL_SIGNAL",
"RUN",
"STOPPING",
"BRAKING" };
static const char* result_str[]{
"WORKING ",
"REF_SEARCHING",
"MANUAL" ,
"DONE",

"POSITIONING_ERROR",
"SENSOR_ERROR",
"LIMITER_DETECT",
"REF_NOT_CAPTURED",
"STOP_CMD",
"WRONG_DIRECTION",
"NOT_MOVING",
"INTERNAL_ERROR"};
static const char* direction_str[]{
"LEFT",
"RIGHT"};

bool GetResult(void* handle)

{
__ulp_m_positioner:: RESULT:: TYPEDEF result;

if (ulp_clear_send_exchange(handle, 6,
__ulp m positioner:: CMD::_GET_CURRENT_RESULT, @, 0))
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{
result = *((_ulp_m positioner:: RESULT:: TYPEDEF*)lastCommand.data_ptr);
cout << "PesynbTaT: " << result_str[result]<<endl;
return true;
}
return false;
}
bool PositionerIndication(void* handle)
{

char* clrstr = "\r

",
)

cout << endl;

__ulp m _positioner:: STATE:: TYPEDEF state;

__ulp m positioner:: MOVE DIRECTION:: TYPEDEF direction;
__ulp m_positioner:: RESULT:: TYPEDEF result;

uintle_t speed;

do

{

if (ulp_clear_send_exchange(handle, 6,
_ulp m positioner:: CMD::__ GET_CURRENT_STATE, @, 0))

{
state =
*((__ulp_m_positioner:: STATE:: TYPEDEF*)lastCommand.data_ptr);

if (ulp_clear_send_exchange(handle, 6,
__ulp_m_positioner:: CMD:: GET_CURRENT_DIRECTION, @0, 9))

{
direction =
*((__ulp_m_positioner:: MOVE DIRECTION:: TYPEDEF*)lastCommand.data_ptr);

if (ulp_clear_send_exchange(handle, 6,
__ulp_m_positioner:: CMD:: GET_CURRENT_RESULT, @, 9))

{
result=
*((_ulp_m_positioner:: RESULT:: TYPEDEF*)lastCommand.data_ptr);

if (ulp_clear_send_exchange(handle, 6,
__ulp m positioner:: CMD::__GET_CURRENT_SPEED, @, ©))
{

}

speed= *(uintl6_t*)lastCommand.data_ptr;

cout << clrstr;

cout << "\r" << "CraTtyc: << state_str[state] << " HanpaBneHwue: <<

direction_str[direction] << " Pe3synbTaT: " << result_str[result] << " CkopocTb: " <<
speed;

} while (state != __ulp_m _positioner:: STATE::__STOP)

5

cout << endl<<endl;

return true;
¥

int _tmain(int argc, _TCHAR* argv[])
{
setlocale(LC_ALL, "Russian");
void* handle = NULL;
_ulp_link:: CONNECTION_TYPE_TYPEDEF ctype = _ulp_link::_TYPE_USB;
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// Bblaensem namATb M MOAKJKWYAEeMCA K YCTPOWCTBY C HOMepom O.
if (ulp_create_and_connect(ctype, 0, &handle)) cout << "Co3paHue U MNoAkwYeHue K
ycTpoictBy: OK !" << endl;

else

{
cout << "Owubka noaknw4veHus!";
return 1;

¥

// YcTaHaBnuBaeMm ¢yHKLMIO O6pAaTHOro Bbi3biBAa A9 MpuMemMa coobweHuid OT yCTpoicTBa
ulp_set_message_callback(handle, callback_handler);

// Bknw4aem moaynb AaTyMka

uint8 t data = 9;

ulp_send_message(handle, 1, _ ulp_module:: SHARED _CMD::__SET_MODULE_STATE, &data,
sizeof(data));

ulp_exchange(handle, ATIME, false);

if (lastCommand.ndata_bytes && (lastCommand.data_ptr[@] == ACK))

{
}

__ulp m_sensor:: SETTINGS_TYPEDEF sensor_settings;
sensor_settings.axis_type = __ulp_m_sensor:: AXIS::_ LINEAR;
sensor_settings.is_reverse = true;
if (ulp_clear_send_exchange(handle, 1,
_ ulp module:: SHARED CMD::__SET_MODULE_SETTINGS, (uint8 t* )&sensor_settings,
sizeof(sensor_settings))
&& (lastCommand.data_ptr[@] == ACK))

cout << "Mopynb AaT4MKa BKJIHYEH. << endl;

{
}

cout << "HacTpoiiku paTyumka ycTaHoBreHbl." << endl;

// BkJsi4aem moAy/ib BXOLO0B/BbIXOAOB
uint8 t io_module_num = 3;
uint8 t state = 0;
if (ulp_clear_send_exchange(handle, io_module_num,
__ulp module:: SHARED CMD::_ SET_MODULE_STATE, &state, sizeof(state))
&& (lastCommand.data_ptr[@] == ACK))

{
¥

// BkW4aem moayfib BUPTYyasbHbiX BXOA0B/BbIXOLOB
uint8_t virtual_io_module_num = 4; // TMopAAKOBbIA HOMEp MOAYNA BUPTYasbHbIX
BXOA0B/BbIXOLO0B
state = 0;
if (ulp_clear_send_exchange(handle, virtual_io_module_num,
_ulp module:: SHARED CMD::_SET_MODULE_STATE, &state, sizeof(state))
&& (lastCommand.data_ptr[@] == ACK))

cout << "Mopynb BXOAOB/BbIXOA4OB BKJW4YeH." << endl;

{
cout << "Moaynb BMpPTYyasibHbIX BXOAO0B/BbIXOAOB BK/KWYEH." << endl;
}
// Co3paem CTpyKTypy, coaepxawyw 4 TahWmepa, 8 BUPTyasibHbIX BXOLOB U 8 BUPTYasbHbIX
BbIXOAOB

_ulp_m virtual_io:: SETTINGS_TYPEDEF<4, 8, 8> v_io_settings;

v_io _settings.inputs[__ulp m virtual io:: SOURCE:: SELF_INPUTS].inverse |= 1 <<
Q; // ©- neBblil KOHLIEBOW BbIK/JWYaTENb
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v_io_settings.inputs[__ulp_m virtual_io:: SOURCE:: SELF_INPUTS].inverse |= 1 <<
1; // 1- npaBbll KOHLEBOW BbIKAYaTeNb

v_io_settings.outputs[__ulp m_virtual_io:: DESTINATION::_ SELF_OUTPUTS].inverse
|= 1 << 1; // 1 - HanpaBneHue BpalweHua ApaiiBepa WaroBOro AsuraTens

v_io_settings.outputs[__ulp m_virtual_io:: DESTINATION::_ SELF_OUTPUTS].inverse
|= 1 << 2; // 2 - curHan Enable apaiiBepa waroBoro AguraTtens

v_io_settings.timers[@].max_cntr = 10;
v_io_settings.timers[@].pulse = false;

v_io_settings.timers[1].max_cntr = 5;
v_io_settings.timers[1].pulse = false;

v_io_settings.timers[2].max_cntr = 1;
v_io_settings.timers[2].pulse = false;

v_io_settings.log outputs[@].ena = true;
v_io_settings.log outputs[@].dst.dst =
_ulp m_virtual_io:: DESTINATION::__SELF_OUTPUTS;
v_io_settings.log outputs[@].dst.addr = 0;
v_io_settings.log outputs[@].logic = __ulp_m_virtual _io:: LOGIC FUNCTION::__AND;

v_io_settings.log outputs[1l].ena = true;
v_io_settings.log outputs[1].dst.dst =
_ulp m_virtual_io:: DESTINATION::__SELF_OUTPUTS;
v_io_settings.log outputs[1l].dst.addr = 0;
v_io_settings.log outputs[1].logic = __ulp_m_virtual_io:: LOGIC FUNCTION::_ _AND;

v_io_settings.log outputs[2].ena = true;
v_io_settings.log outputs[2].dst.dst =
_ulp m_virtual_io:: DESTINATION::__SELF_OUTPUTS;
v_io_settings.log outputs[2].dst.addr = ©;
v_io_settings.log outputs[2].logic = __ulp_m_virtual_io:: LOGIC FUNCTION::_ _AND;

if (ulp_clear_send_exchange(handle, virtual_io_module_num,
_ ulp module:: SHARED CMD::__SET_MODULE_SETTINGS, (uint8 t*)&v_io_settings,
sizeof(__ulp_m_virtual_io:: SETTINGS_ TYPEDEF<4, 8, 8>))
&& (lastCommand.data_ptr[@] == ACK))
{

}

cout << "lMpousBepeHbl HAaCTPONKU MOAYNA BUPTYyasbHbIX BXOAO0B/BbIXOAOB." << endl;

// Bknw4aem mMoaynb GYHKUMOHANbHLIX CUIMHANOB

uint8_t module_func_remap_num = 5; // MNopAnkoBbii HOMEp MOAynA QYHKLMOHANbHbIX
CUrHanos

state = 9;

if (ulp_clear_send_exchange(handle, module_func_remap_num,
__ulp module:: SHARED CMD::_ _SET_MODULE_STATE, &state, sizeof(state))

&& (lastCommand.data_ptr[@] == ACK))
{

}

cout << "Moaynb GYHKUMOHANbHBIX CUrHaNOB BKJWYeH." << endl;

//Co3paem CTpYyKTYpy HacTpoeK Moayna ¢GyHKUMOHANbHbIX CUrHanoB. B Hawem cny4dae y JIUP-
919 ecTb 12 BXOAHbIX CUrHaNOB, 19 BbIXOAHbLIX QYHKLMOHAJbHbIX

// cwurHanos u 4 6annaca

__ulp m_func_remap::_ SETTINGS_ TYPEDEF<12, 19, 4> func_remap_settings;

func_remap_settings.in[3].ena = true; // 3 - npaBblii KOHLEBOW BbIK/HYaATENb

func_remap_settings.in[3].src.src = __ulp_m_virtual_io:: SOURCE::__SELF_INPUTS;
func_remap_settings.in[3].src.addr = 1; // Bblkaw4aTenb MOAKMWYEH K 1-My BXomy
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func_remap_settings.in[4].ena = true; // 4 - neBbli KOHLEBOW BbIKJKYaTENb
func_remap_settings.in[4].src.src = __ulp_m_virtual_io:: SOURCE::__SELF_INPUTS;
func_remap_settings.in[4].src.addr = @; // Bbikaw4aTeNb MNOAKJWYEH K O-My BXoAy

func_remap_settings.ic[@].ena = true;

func_remap_settings.ic[@].src.src = __ulp m_virtual_io:: SOURCE::__TIMERS;
func_remap_settings.ic[@].src.addr = @; // ucnonb3yem 0-i Tanmep
func_remap_settings.ic[@].src.trg = __ulp_m_virtual_io:: TRIGGERS::_ HIGHL_LEVEL;

func_remap_settings.ic[@].dst.dst =
_ulp_m_virtual_io:: DESTINATION::_ _LOG_OUTPUTS;

func_remap_settings.ic[@].dst.addr = 8; // [lepeHanpaBnsiem curHan c Taimepa @ Ha 2-
i BXOA NOrn4ecKoro BbIXO4A HOMep @, KOTOpbIA MMeeT WUHAeKC 8

func_remap_settings.out[8].ena = true; // 8 - nNopAAKOBLIA HOMEpP BbLIXOAHOIMO CUrHana
"nepBaA cKopocTb MoTopa"

func_remap_settings.out[8].dst.dst =
__ulp m_virtual_io:: DESTINATION:: LOG_OUTPUTS;

func_remap_settings.out[8].dst.addr = @; // MNoaknwyaem BbIXOLHOW CUrHan “"nepsas
CKOpPOCTb MOTOpa" K MepBOMY BXOAY JIOFMYeCKOro BbiXoAa HoMmep O

func_remap_settings.ic[1].ena = true;

func_remap_settings.ic[1].src.src = __ulp _m_virtual_io:: SOURCE::__TIMERS;
func_remap_settings.ic[1].src.addr = 1; // ucnonb3yem 1-i Taimep
func_remap_settings.ic[1].src.trg = __ulp_m_virtual_io:: TRIGGERS:: HIGHL_LEVEL;

func_remap_settings.ic[1].dst.dst =
_ulp_m_virtual_io:: DESTINATION::__LOG_OUTPUTS;

func_remap_settings.ic[1].dst.addr = 9; // lepeHanpaBnsem curHan c TauWmepa 1 Ha 2-
i BXOA NOru4eckoro BbIXoga Homep 1, KOTOpbIA UMeeT UHAEKC 9

func_remap_settings.out[9].ena = true; // 9 - nNopAAKOBLI HOMEpP BbLIXOLHOIMO CUrHana
"BTOpaA cKoOpoCTb MoTopa"

func_remap_settings.out[9].dst.dst =
__ulp m_virtual_io:: DESTINATION::_ _LOG_OUTPUTS;

func_remap_settings.out[9].dst.addr = 1; // Mogknwyaem BbLIXOAHON CUrHan "BTopasd
CKOpPOCTb MOTOpa" K MepBOMY BXOAY JIOrFMYeCKOro BbixoAa Homep 1

func_remap_settings.ic[2].ena = true;

func_remap_settings.ic[2].src.src = __ulp_m_virtual_io:: SOURCE::__TIMERS;
func_remap_settings.ic[2].src.addr = 2; // ucnonb3yem 2-i Taimep
func_remap_settings.ic[2].src.trg = __ulp_m_virtual_io:: TRIGGERS:: HIGHL_LEVEL;

func_remap_settings.ic[2].dst.dst =
__ulp m_virtual_io:: DESTINATION::_ _LOG_OUTPUTS;

func_remap_settings.ic[2].dst.addr = 10; // lepeHanpaBasieM CUrHan c Taimepa 2 Ha
2-1 BXOJ NIOrMYeCKOro BbIXOAA HOMep 2, KOTOpblii UMeeT MHAeKC 10

func_remap_settings.out[10].ena = true; // 10 - NopAAKOBbIi HOMEP BbIXOLHOT O
CUrHana "TpeTbA CKOpOCTb MoTOpa"

func_remap_settings.out[10].dst.dst =
_ulp_m_virtual_io:: DESTINATION::__LOG_OUTPUTS;

func_remap_settings.out[10].dst.addr = 2; // lMogknw4aem BbIXOLHON CUTrHan "TpeTbA
CKOpPOCTb MOTOpa" K MepBOMY BXOAY JIOFMYECKOrO BbiXxoAa HoOMep 2

func_remap_settings.out[3].ena = true; // 3- nopAAKOBLIi HOMEp BbLIXOAHOINO CUrHana
"MOTOp BKJIH4YEH"

func_remap_settings.out[3].dst.dst =
__ulp m_virtual_io:: DESTINATION::_ _SELF_OUTPUTS;

func_remap_settings.out[3].dst.addr = 2; // Mogknawyaem curHan "MOTOp BKJIKYEH KO 2-
My $u3n4yeckoMmy BbIXOAY YCTpPOWCTBA

func_remap_settings.out[5].ena = true; // 5- nNopsAAKOBbIi HOMEp BbLIXOAHOTO CUrHana
"HanpaBneHue moTopa"

func_remap_settings.out[5].dst.dst =
_ulp_m_virtual_io:: DESTINATION::__SELF_OUTPUTS;
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func_remap_settings.out[5].dst.addr = 1; // Mopknw4aem curHan "MOTOp BKYeH K 1-
My OU3nYeCcKomy BbIXOAY YCTpPOUCTBA

if (ulp_clear_send_exchange(handle, module_func_remap_num,
__ulp_module:: SHARED CMD::__SET_MODULE_SETTINGS, (uint8_ t*)&func_remap_settings,
sizeof(__ulp_m_func_remap:: SETTINGS TYPEDEF<12, 19, 4>)))

{
}

cout << "OyHKUMOHaNbHble CUrHaNbl HAacTpoeHbl" << endl;

// Bknw4aem moaynb MO3UUMOHUPOBAHUA
uint8 t module_potitioner_num = 6; // MNopAnkoBbii HOMEp MOAYNA MO3ULUOHUMPOBAHMUA
state = 0;
if (ulp_clear_send_exchange(handle, module_potitioner_num,
__ulp module:: SHARED CMD:: SET_MODULE_STATE, &state, sizeof(state))
&& (lastCommand.data_ptr[@] == ACK))
{

}

cout << "Mopynb MO3UUMOHMPOBAHMA BKJYeH." << endl;

uint8 t pos_submod_num = 9;
if (ulp_clear_send_exchange(handle, module_potitioner_num,
__ulp_module:: SHARED CMD::_ SET_MODULE_STATE, &pos_submod_num, sizeof(pos_submod_num))
&& (lastCommand.data_ptr[@] == ACK))

{
¥

cout << "Mogmoaynb MoAynA MO3ULMOHMPOBAHMA BbibpaH." << endl;

__ulp_m _positioner:: SETTINGS_TYPEDEF positioner_settings;
//cout << sizeof(positioner_settings) << endl;

positioner_settings.positioning_tolerance = 5; // [Jonyck no3uuMoHupoBaHua 5 epn
nepemeleHuns

positioner_settings.stop_detect_range = 2; // WU3MeHeHue KOOpAMHATLHI, CYUMTAEMOW
nepemeleHnem B 3afaHHbIA MPOMEXYTOK BpEMEHM

positioner_settings.stop_detect_time
stop_detect_range (mc)

positioner_settings.backlash_timeout
BblbopkK ndpTa (MC)

positioner_settings.max_speed = 3; // OrpaHuyeHue no MakCUMasbHOW CKOPOCTHU

positioner_settings.backlash_speed = 1; // CkopocTb Bbi6OpKM nwdTa

positioner_settings.manual_speed = 2; // CKkopoCTb nepeMmeleHna npu py4yHOM
ynpaBaeHum

positioner_settings.backlash = true; // BbibupaTb nwdT

positioner_settings.max_sens_series_error = 10; // KpuTuyeckoe KOAU4eCTBO
nocnefoBaTesibHbIX OWUBOK AaTyuka

positioner_settings.ena_axis_signal = false; // CurHan Bbibopa ocu

//MNepBoe peicTBME aBTOMAaTUYECKOrO MOUCKA pedepeHTHOW MeTKM

positioner_settings.ref_cmd[@].cmd =
_ ulp_m_positioner::_REF_SEARCH_ACTION::__MOVING_LEFT; // HanpaBneHue noucka B/eBO

positioner_settings.ref_cmd[@].capture =
__ulp_m_positioner::_REF_SEARCH_CAPTURE::__CAPTURE_NOT; // He 3axBaTbiBaeM pepepeHTHON
MeTKHU

positioner_settings.ref_cmd[@].speed = 1;

500; // MNpomexyTOoK BpeMeHM AnA pacyeTa

10000; // MakcuMmanbHoe BpeMA ornepauuun

//BTopoe pAeicTBME aBTOMAaTUYECKOTrO MOUCKA pepepeHTHON MeTKMU.
positioner_settings.ref_cmd[1].cmd =
__ulp m_positioner:: REF_SEARCH_ACTION::_ _SET_OFFSET; // O6bHynsem noka3aHue [aT4yuka
(Ucnonb3yemM WMHKpPEMEeHTHbI JaTyuk 6e3 P.M.)
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if (ulp_clear_send_exchange(handle, module_potitioner_num,
__ulp module:: SHARED CMD::_ SET _MODULE_SETTINGS, (uint8 t*)&positioner_settings,
sizeof(__ulp_m_positioner:: SETTINGS TYPEDEF))
&& (lastCommand.data_ptr[@] == ACK))

{
¥

cout << "Moaynb MO3ULMOHUPOBAHUA HACTpoeH." << endl;

__ulp sm_positioner_discrete:: SETTINGS TYPEDEF sm_positioner_settings;

sm_positioner_settings.stop_zone[0]
sm_positioner_settings.stop_zone[1]
sm_positioner_settings.stop_zone[2]
sm_positioner_settings.stop_zone[3]

@; // 3oHa Topmo3a

1; // 30Ha TOopMOxXeHua 1
50; // 30Ha TopmoxeHus 2
200; // 30Ha TopMoxeHua 3

if (ulp_clear_send_exchange(handle, module_potitioner_num,
__ulp_module:: SHARED CMD::_ SET_SUB_MODULE_SETTINGS, (uint8 t*)&sm_positioner_settings,
sizeof(__ulp_sm_positioner_discrete:: SETTINGS TYPEDEF))
&& (lastCommand.data_ptr[@] == ACK))

{
cout << "Mogmoaynb MoOAynA MO3ULMOHUPOBAHMA HACTpoeH." << endl;
}
uint8 t input = 0;
while ((input = DrawMainMenu()) != '0")
switch (input)
{
case '1':
{

if (ulp_clear_send_exchange(handle,
module_potitioner_num, _ ulp_m_positioner:: CMD:: START_REF_SEARCH, NULL, ©)
&& (lastCommand.data_ptr[@] == ACK))

{ cout << "3anyweH nouck pedepeHTHOW MeTKM." <<
endl;
PositionerIndication(handle);
}
else
{
cout << "Ouwwmbka !" << endl;
GetResult(handle);
}
break;
}
case '2':
{

cout << "BBeguTe KoOpAMHATY ANA nepemewexHua:";
inte4_t dest;
cin >> dest;

if (ulp_clear_send_exchange(handle,
module_potitioner_num, _ ulp m positioner:: CMD:: MOVE_TO, (uint8 t*)&dest,
sizeof(dest))
&& (lastCommand.data_ptr[0] == ACK))
cout << "3anyweHo nepemeweHue. "
PositionerIndication(handle);

<< endl;
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}
else
{
cout << "Owmbka !" << endl;
GetResult(handle);
}
break;
¥
case '3':
{

__ulp m positioner:: MOVE W _SPEED CMD_DATA_TYPEDEF
dest_speed;

cout << "BBeguTe KoOOpAMHATY ANA nepemewexHua:";
int64 t dest;

cin >> dest_speed.coordinate;

uintle_t speed;

cout << "3apailTe MakCUMasbHYW CKOpOCTb:";

cin >> dest_speed.speed;

if (ulp_clear_send_exchange(handle,
module_potitioner_num, __ ulp_m_positioner:: CMD:: MOVE_TO_W_SPEED,
(uint8_t*)&dest_speed, sizeof(dest_speed))
&& (lastCommand.data_ptr[@] == ACK))

{
cout << "3anyweHo nepemeueHune. " << endl;
PositionerIndication(handle);
}
else
{
cout << "Ouwwmbka !" << endl;
GetResult(handle);
}
break;
}
case '4':
{

if (ulp_clear_send_exchange(handle,
module_potitioner_num, _ ulp m positioner:: CMD::_STOP, O, 0)
&& (lastCommand.data_ptr[@] == ACK))

{
cout << "OctaHoBneHo ! " << endl;
}
else
{
cout << "Ouwwmbka !" << endl;
GetResult(handle);
}
}
/*
case '5':
{

if (ulp_clear_send_exchange(handle, 1,
_ulp m_sensor::_ CMD::_ SAVE_CORRECTION_TABLE, NULL, @) && (lastCommand.data_ptr[0] =
ACK))
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cout << "Tabnuua KoOppekuuu YyCMewHo COXpaHeHa B
n3y." << endl;
break;

}

case '6':

{
if (ulp_clear_send_exchange(handle, 1,
__ulp_m_sensor::__CMD::__ABORT_CORRECTION_PROCESS, NULL, @) && (lastCommand.data_ptr[@] =
ACK))
cout << "Tabnuua KoppekLuM YyCMewHo 3arpyxeHa w3
n3y." << endl;
break;
y*/
default:
break;

}

ulp_disconnect_and_free(handle);

return 0;
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