Mcnonb3oBaHne 6ubnuotekn Rl SDK anga Bsanmoagencteus
C 9NTEKTPOHHbLIMW KOMMOHEHTAMW U nNepmndepmnyHecknmMmm
yCTponcTBamu

Llenn npecnegyemble npu paspaboTke apXUTEKTYpPbl ONBIMoTeKn
(Advantages and Goals)

1. Cosgatb kpoccnnatopMeHHY0 BMBNMOTEKY ANsl B3aUMOLENCTBUS C ANTIEKTPOHHBIMU KOMMOHEHTaMM
(Monb3oBaTenb GUGNMOTEKM HE JOMKEH NMcaTb NNaTopMOo-3aBUCUMbIN KOA)

2. bubnuoteka He AoMKHa 3aBUCETb OT apXUTEKTYpPbI NpoLeccopa, U AOSMKHA OANHAKOBO KOPPEKTHO
pabotatb kak Ha ARM, Tak n Ha amd64 n i386.

3. bubnuoteka gomkHa naeanbHO BNUCLIBATLCSA B NGO cTek pa3paboTkn, 6yab To Python nnu

Hanpumep Java, unu npurnoxexHve Ha PHP.

Bubnuoteka gomkHa paboTtatb GbICTpee aHanoroB Ha js 1 python.

5. Bbe3 nuwHnx abcTpakuyun.

a. Het nnwHen cBa3aHHOCTM
b. MpwuHumn “Pasgensn un Bnacteyn” OTAENbHbLIN KOMMOHEHT Ha KaXXayto CyLHOCTb (KOMMOHEHT Ha
LWKHY, KOMMNOHeHT Ha gaTtymk, KOMNOHEHT Ha KOHBEPTep curHana)

6. Kaxabii nonb3oBaTenb GUbGNMOTEKM MOXET PacLUMPSATbL €€ BO3MOXHOCTM UCMOSNb3Ysi C MOMOLLbIO
nnarvHoB (Hanpumep vHTerpauus gparBepoB A4Sl CBOUX YCTPONCTR)

7. bubnuoteka gormkHa NoTpebnaTb MUHUMAanNbHOE KOS-BO NaMsTU U PecypcoB, YTobbl obecneunTb
BO3MOXHOCTb €€ 3anycka Ha yctpouncteax loT (Tonbko Korga KOHKPETHbIV ApaniBep UCMONb3yeTcs, NoA
Hero BblAenseTcs NamsaTb)

8. [lNpenocTtaBUTb KOMMNEKCHOE peLleHne CO CBOUM AuM3alHOM u counocodmen, yoobctBom
NCNonb30BaHUSA, a He NPocTo BMbnuoTeka KoTopas pellaeT 3agady NOAKMYEHNS KOHKPETHOTO
KOMMOHEHTA B KOHKPETHbIX YCMOBUSX

. Hauenena Ha gnvtensHoe ncnonb3oBaHWe u Noaaepxky
10. CKpOMHBI NOPOr BXOXOEHUS
a. VcnonbsoBaHue B obpasoBaTenbHbIX OpraHn3auunax ang obyveHms
b. Cratuyeckas Tunusauus
c. Heobxoanmo MmHMManbHOe KOM-BO Koda 4SS peLleHns 3agaqm

11. BO3MOXHOCTb aCUHXPOHHOIO B3aMMOAENCTBUSA C KOMMOHEHTaMM

12. Kaxxgbln gpaneBep peanusyeTt 1 npegocTaBnsaeT BCe BO3MOXHOCTM YCTPONCTBA.

13. BO3MOXHOCTb MOPTATUBHOIO UCMONb30BaHMs 61MbnmoTekn, 6e3 HeoBxoaMMOCTU YCTaHOBKM.

s



[Mpnmepbl nporpamm

PHP

YctaHoBka PHP

Linux

Moem Ha canT php.net n ckaunBaem oTTyga nocnegHnin penus. Ha MoMeHT HanucaHusa ctatbun 8.0.12.
CKavaHHbIN apxMB MOXXHO pacrnakoBaTb KOMaHOOoN:

tar -xzf php-8.0.12.tar.gz

I'Iepexop,MM B pacCnakoBaHHYO OUPEKTOPUIO

cd php-8.0.12

Cnegyowmm warom nepepn yCTaHOBKOW BbINOSHSAEM KOHpUrypaLmo gee ¢ ykasaHMem pacLuMpeHunin Kotopble
Mbl XOTMM MCMNOMNb30BaTh B AanbHenweM. 34eCb NepeyncrieHbl YacTo UCMNomnb3yemble pacumpeHmns. masHoe
pacLumpeHune, Kotopoe 0bs3aTenbHO JOMmkHO 6biTk 310 FFI (dnar --with-ffi)

./configure --with-openssl --enable-mbstring --with-curl --enable-calendar
--enable-bcmath --enable-exif --enable-gd --enable-ftp --enable-pcntl --enable-sockets
--with-sodium --with-zip --with-pear --enable-mysqlnd --with-pdo-mysql

--with-pgsql=/usr/bin/pg_config --with-pdo-pgsql=/usr/bin/pg config
--with-config-file-scan-dir=/etc/php/8.0
--with-config-file-path=/etc/php/8.0/cli/php.ini --with-zlib --with-ffi

3arem npoBepAeM BO CKOJIbKO NMOTOKOB MOXET NMPOnUCXognTb KoMnunnauna Ha Ballen malunHe

nproc

[nsa 6onee BbICTpoOM KOMNNNAUUK Bbi3biBAeM KOMaHay make ¢ prnarom -j n ykasbiBaeM KOr-BO MOTOKOB cpasy
nocne dnara. K npumepy y MeHst Ha MalumMHe 12 NOTOKOB:

make -j12

BbinonHsem ckpunT yCTaHOBKM

sudo make install

Mocne 3aBepLUEHUs] YCTAHOBKM NPOBEPSIEM pPe3ynbTaT KOMaHOoM:

1
<

php

Windows

Mpoewm Ha canT php.net, Boibupaem Windows downloads n ckaunBaem Zip penus. Ha MOMEHT HanncaHus
ctatbu 8.0.12.



PacnakoBbiBaeM CKa4YaHHbIN apXnUB KOMaHOOM.

mkdir php-8.0.12 && tar -x -f php-8.0.12-nts-Win32-vs16-x64.zip -C php-8.0.12

lMepexoamm B pacnakoBaHHY ANPEKTOPUIO
cd php-8.0.12

CospganTte php.ini 4nsa KOHUrypaumm 13 rotoBoro wabnoHa.

copy php.ini-development php.ini

OTtkponTe php.ini Yepes TEKCTOBbLIA Pe4aKkToOp U PAaCKOMMEHTUPYIWTE CrieayroLme CTPOKK
1. extension_dir = "ext"
2. extension=ffi

N3meHnTe 3HavyeHne nepeMeHHon short open_tag=0ff Ha On
[loGaBbTe B nepemMeHHyto okpyxxeHuns PATH nyTb k nanke php-8.0.12.

Moakntoyenune RI_SDK k npunoxeHuto Ha PHP

C nomowbto pacwmpennsa FFI nogkniovaem pacnpeneneHHyto 6ubnmoteky risdk, onst 3Toro Ham B
KOHCTpyKkTOpe cdef Hy>KHO ykasaTb nyTu K charnnam .so unum .dil n .h
Hwxke npeacrtasneH npumMmep noaknodeHus ubnuortekn, nHnynanusaumm SDK n co3gaHms KOMMNOHeHTa:

Cosgagum php cainn

KomaHga gns Linux

touch shared_client.php

Komanga ana Windows

type nul > shared_client.php

CTpykTypa npoekTa

. workspace/
--- > shared_client.php
--- > librisdk.h
--- > librisdk.so/.dll

Moakntounm 6ubnmnoTteky

O6paTtute BHUMaHue Ha 3HavyeHue nepemeHHon SRELATIVE_PATH. 370 oTHOCWUTENbHBIV NyTb ANs noucka
G1BNMoTEKN, eCnNn OHa NEXUT HXKe Yem php ckpunT.

Hanpumep npu 3HadeHun '/..' nonck bubnuotekn OyaeT BbIMOMHATLCA HA OOHY ANPEKTOPUIO HUXE.

Mpwn 3HadeHnn " pannel librisdk.h 1 librisdk.so gormkHbl pacnonaratbCsa B TOM XXe AupeKkTopumn 4to u php
CKPUMT.

<?
$RELATIVE PATH = '';

$headers = file get_contents(__DIR__ . $RELATIVE_PATH . '/librisdk.h');




$headers = preg replace(['/#ifdef _ cplusplus\s*extern "C" {\s*#endif/i', '/#ifdef
__cplusplus\s*}\s*#tendif/i'], '', $headers);
$ffi = FFI::cdef($headers, @ DIR . $RELATIVE PATH . '/librisdk.so');

print("Success \n");

?>

ﬂﬂﬂ 3anycka CKpunTa BbINOJIHUM B TEPMUHare cnegyowlyr KomaHay

php shared_client.php

Co3gagnm KOMMOHEHT

$loglLevel = 2;
$errorText = $ffi->new('char[1000]', 0);

$errCode = $ffi->RI_SDK_InitSDK($logLevel, $errorText);
if ($errCode) {

print("RI_SDK_InitSDK errorText:" . FFI::string($errorText) . " errCode: "
$errCode . " \n");
return $errCode;

$descriptor = $ffi->new('int', 9);

$errCode = $ffi->RI_SDK CreateBasic(FFI::addr($descriptor), $errorText);
if ($errCode) {

print("RI_SDK_CreateBasic errorText:" . FFI::string($errorText). errCode:
$errCode . " \n");

return $errCode;

print('descriptor: . + $descriptor->cdata . " \n");

3anyctum ckpunT. Pe3ynbraTt ycnelwHon paboThl AOMKEH BbIMMSAETb Crneayowmm obpasom

-bash
descriptor: 1
Success

-bash




Mpumep nporpammbl Ha PHP ncnonbaytowmin RI_SDK

OnucaHue

[aHHasi nporpamMmma siBNseTcs NpuMepPOM, UCNonb30BaHUsA 6ubnuotekn. OHa peanuayeT NPoCcTOon CLeHapui
nosefeHnsi pobota. Cnepsa BCe CepBOMNPMBOAbI BCTAKOT B YCNOBHOE CTapToBOe nonoxeHue. lNMocne pobot
GepeT KybuK C No3nuMKM crieBa 1 nepemeLlaeT ero Ha nosuuuto cnpasa. Nocrne cepBonpuBoAbl BO3BpaLLAOTCS
B NepBOHaYarnbHOE MOSIOXKEHUE.

OpHoBpeMeHHO ¢ ABmKeHMeM poboTa, NpoMcxoauT ceedeHne ceetognona. CBeToamon roput KpacHbIM
LiIBETOM MOKa CEPBONPUBOAbLI NMPUBOAATCS K CTapTOBOMY MOSMOXEHUIO, NOCNe 3aropaeTcs 3eneHbIM. [lanee
CBETOAMOAbI MOPraeT 3efeHbIM Npu NepeaBmkeHnn Tena podota n MepuaeT CMHUM, Noka poboT knaget/6epet
KyOuK.

CTpykTypa npoekTa

. workspace/
--- > demo.php
--- > librisdk.h
--- > librisdk.dll/.so
---> CH341DLL.DLL/ CH341DLLA64.DLL
--- > SLABHIDDevice.dll
--- > SLABHIDtoSMBus.dll

Peanusauus

Peanusauus gaHHow nporpammbl npeacrasneHa Hke. Ee Takke MOXHO ckavaTb [0 CChIIKe Ha PENno3nTOpUn.
Bbl MOXeTe ckonvMpoBaTh AaHHbIN NPUMEP 1 3anycTuTb Yy cebs.

<?

$GLOBALS = ['body start pulse’
"arrowR_start_pulse’
"arrowlL_start pulse' =>
‘claw_start_pulse' => )
'claw_rotate start pulse' =>

'arrowR_over cube position' =>
"arrowlL_over_cube position' =
'claw_unclenched_position' =>
‘arrowR_cube position' =>
"arrowlL_cube position' =>
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class device

{
public $i2c;
public $pwm;
public $body;



https://github.com/rbs-ri/go-risdk

public $claw;
public $arrowR;
public $arrowL;
public $clawRotate;
public $led;

public function __ construct($i2c, $pwm, $body, $claw, $arrowR, $arrowl,
$clawRotate, $led)

{
$this->i2c $i2c;
$this->pwm = $pwm;
$this->body = $body;
$this->claw = $claw;
$this->arrowR = $arrowR;
$this->arrowL = $arrowl;
$this->clawRotate = $clawRotate;
$this->led = $led;

class servo

{
public $descriptor;
public $startPosition;

public function __ construct($descriptor, $startPosition)
{
$this->descriptor = $descriptor;
$this->startPosition = $startPosition;

$RELATIVE PATH = '';
$headers = file get contents( DIR_ . $RELATIVE PATH . '/librisdk.h');

$headers = preg replace(['/#ifdef _ cplusplus\s*extern "C" {\s*#endif/i', '/#ifdef
__cplusplus\s*}\s*#endif/i'], '', $headers);

$ffi = FFI::cdef($headers, DIR . $RELATIVE_PATH . '/librisdk.d11");

$errorText = $ffi->new('char[1000]', 0);

$robohand = new Device($ffi->new('int', 9), $ffi->new('int', ©), $ffi->new('int', @),
$ffi->new('int', 9), $ffi->new('int', 9),




$ffi->new('int', 0), $ffi->new('int', 9), $ffi->new('int', 0));

$servos

new servo($robohand->body, $GLOBALS[ 'body start pulse']),

new servo($robohand->claw, $GLOBALS['claw_start pulse']),

new servo($robohand->arrowR, $GLOBALS['arrowR_start pulse']),

new servo($robohand->arrowlL, $GLOBALS['arrowlL_start pulse']),

new servo($robohand->clawRotate, $GLOBALS['claw_rotate_start pulse'])
1;

$errCode = start($ffi, $servos, $robohand, $errorText);
if ($errCode) {
print("ErrorText:

. FFI::string($errorText) . " ErrCode: " . $errCode .

function start($ffi, $servos, $robohand, $errorText)

{
$speed =

$errCode = initDevice($ffi, $servos, $robohand, $errorText);
if ($errCode) {
return $errCode;

$errCode = startPositionAllServo($ffi, $robohand, $servos, $errorText);
if ($errCode) {
return $errCode;

$errCode = rotateBody($ffi, $robohand, , $speed, $errorText);
if ($errCode) {
return $errCode;

$errCode = get($ffi, $robohand, $speed, $errorText);
if ($errCode) {

return $errCode;

$errCode = rotateBody($ffi, $robohand, , $speed, $errorText);
if ($errCode) {
return $errCode;




$errCode = put($ffi, $robohand, $speed, $errorText);
if ($errCode) {
return $errCode;

$errCode = rotateBody($ffi, $robohand, , $speed, $errorText);
if ($errCode) {
return $errCode;

$errCode = destruct($ffi, $robohand, $servos, $errorText);
if ($errCode) {
return $errCode;

print("Success \n");

return 0;

function get($ffi, $robohand, $speed, $errorText)
{

$errCode = $ffi->RI_SDK exec RGB_LED Flicker($robohand->led->cdata,
, true, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK_ exec_ServoDrive Turn($robohand->arrowR->cdata,
$GLOBALS[ 'arrowR_over_cube position'], $speed, false, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK_exec_ServoDrive_Turn($robohand->arrowlL->cdata,
$GLOBALS[ 'arrowlL_over_cube position'], $speed, false, $errorText);
if ($errCode) {
return $errCode;




$errCode = $ffi->RI_SDK exec_ServoDrive Turn($robohand->claw->cdata,
$GLOBALS[ 'claw_unclenched position'], $speed, false, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK_exec_ServoDrive Turn($robohand->arrowR->cdata,
($GLOBALS|[ "arrowR_cube_position'] - $GLOBALS[ 'arrowR_over_cube_ position']), $speed,
false, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK exec_ServoDrive Turn($robohand->arrowlL->cdata,
($GLOBALS][ "arrowlL_cube position'] - $GLOBALS[ 'arrowlL_over_ cube position']), $speed,
false, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK_exec_ServoDrive Turn($robohand->claw->cdata, (-1) *
$GLOBALS[ 'claw_unclenched_position'], $speed, false, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK exec_ServoDrive Turn($robohand->arrowR->cdata, (-1) *
$GLOBALS[ 'arrowR_cube position'], $speed, false, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK exec_ServoDrive Turn($robohand->arrowlL->cdata, (-1) *
$GLOBALS|[ "arrowlL_cube position'], $speed, false, $errorText);
if ($errCode) {
return $errCode;




function rotateBody($ffi, $robohand, $angle, $speed, $errorText)
{

$errCode = $ffi->RI_SDK exec_RGB_LED FlashingWithFrequency($robohand->led->cdata,
, @, 5, 9, true, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK_exec_ServoDrive Turn($robohand->body->cdata, $angle,
$speed, false, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK_exec_ServoDrive_Turn($robohand->clawRotate->cdata,
$speed, false, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK exec_ServoDrive Turn($robohand->clawRotate->cdata,
$speed, false, $errorText);
if ($errCode) {
return $errCode;

function initServos($ffi, $robohand, $servos, $errorText)

{

for ($i = 0; $i < 5; $i++) {

$errCode = $ffi->RI_SDK CreateModelComponent("executor", "servodrive", "mg9e@s",
FFI::addr($servos[$i]->descriptor), $errorText);
if ($errCode) {
return $errCode;

$errCode =




$ffi->RI_SDK_ LinkServodriveToController($servos[$i]->descriptor->cdata,
$robohand->pwm->cdata, $i, $errorText);
if ($errCode) {
return $errCode;

return 0;

function initDevice($ffi, $servos, $robohand, $errorText)

{
$loglLevel = 2;

$errCode = $ffi->RI_SDK_InitSDK($loglLevel, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK_CreateModelComponent("“connector"”, "pwm", "pca9685",
FFI::addr($robohand->pwm), $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK CreateModelComponent(“connector", "i2c_ adapter", "ch341",
FFI::addr($robohand->i2c), $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK_ LinkPWMToController($robohand->pwm->cdata,
$robohand->i2c->cdata, , $errorText);
if ($errCode) {

$errCode = $ffi->RI_SDK CreateModelComponent(“connector", "i2c_adapter"”,
"cp2112", FFI::addr($robohand->i2c), $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK_ LinkPWMToController($robohand->pwm->cdata,
$robohand->i2c->cdata, , $errorText);
if ($errCode) {




return $errCode;

$errCode = $ffi->RI_SDK CreateModelComponent("executor", "led", "kyo@l6",
FFI::addr($robohand->led), $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK LinkLedToController($robohand->led->cdata,
$robohand->pwm->cdata, , B , $errorText);
if ($errCode) {
return $errCode;

$errCode = initServos($ffi, $robohand, $servos, $errorText);
if ($errCode) {
return $errCode;

return 0;

function startPositionAllServo($ffi, $robohand, $servos, $errorText)

{

$errCode = $ffi->RI_SDK_exec_RGB_LED SinglePulse($robohand->led->cdata,
, true, $errorText);
if ($errCode) {
return $errCode;

for ($i = 0; $i < 5; $i++) {

$errCode =
$ffi->RI_SDK exec_ServoDrive TurnByPulse($servos[$i]->descriptor->cdata,
$servos[$i]->startPosition, $errorText);
if ($errCode) {
return $errCode;

}
sleep(©.5);




$errCode = $ffi->RI_SDK exec RGB LED SinglePulse($robohand->led->cdata,
, true, $errorText);
if ($errCode) {
return $errCode;

}
sleep(©.5);

return 0;

function put($ffi, $robohand, $speed, $errorText)
{

$errCode = $ffi->RI_SDK exec RGB LED Flicker($robohand->led->cdata, 9,
, true, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK exec_ServoDrive Turn($robohand->arrowR->cdata,

$GLOBALS[ 'arrowR_cube_position'], $speed, false, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK_exec_ServoDrive_Turn($robohand->arrowlL->cdata,
$GLOBALS[ 'arrowL _cube position'], $speed, false, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK_exec_ServoDrive Turn($robohand->claw->cdata,
$GLOBALS[ 'claw_unclenched position'], $speed, false, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK exec_ServoDrive Turn($robohand->arrowR->cdata,
$GLOBALS[ "arrowR_cube position'], $speed, false, $errorText);
if ($errCode) {

I
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return $errCode;

$errCode = $ffi->RI_SDK_exec_ServoDrive Turn($robohand->arrowL->cdata, (-1) *
$GLOBALS[ 'arrowlL_cube_position'], $speed, false, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK exec_ServoDrive Turn($robohand->claw->cdata, (-1) *
$GLOBALS[ 'claw_unclenched position'], $speed, false, $errorText);
if ($errCode) {
return $errCode;

}

return 0;

function destructServos($ffi, $servos, $errorText)

{

for ($1i = 0; $i < 5; $i++) {
$errCode = $ffi->RI_SDK_DestroyComponent($servos[$i]->descriptor->cdata,
$errorText);
if ($errCode) {
return $errCode;

return 0;

function destruct($ffi, $robohand, $servos, $errorText)

{

$errCode = $ffi->RI_SDK_exec_RGB_LED SinglePulse($robohand->led->cdata,
, true, $errorText);
if ($errCode) {
return $errCode;

$errCode = destructServos($ffi, $servos, $errorText);
if ($errCode) {
return $errCode;




$errCode = $ffi->RI_SDK exec RGB_LED Stop($robohand->led->cdata, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK DestroyComponent($robohand->led->cdata, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK sigmod PWM ResetAll($robohand->pwm->cdata, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK_DestroyComponent($robohand->pwm->cdata, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK_DestroyComponent($robohand->i2c->cdata, $errorText);
if ($errCode) {
return $errCode;

$errCode = $ffi->RI_SDK DestroySDK(true, $errorText);
if ($errCode) {
return $errCode;

}

return 0;

C

MogkntoveHne RI_SDK k npunoxeHuto Ha C

Linux / Windows

Cosgagum C cann

KomaHga gnsa Linux




touch shared client.c

Komanpa ana Windows

type nul > shared_client.c

CTpykTypa npoekTa

. workspace/
--- > shared_client.c
--- > librisdk.h
--- > librisdk.so/.dll

Mogknioymm 6mbnuoTteky

#include <stdlib.h>
#include <stdio.h>
#include <stdbool.h>
#tinclude "librisdk.h"

int main() {
printf("Success\n")

return

[lna 3anycka ckpunTa BbINOMHMM B TEpMUHAIE crieaytowmne KoMaHabl.
YkaxkeM KOMNUIaTopy gecc YTo AMHaMm4eckne bUbnmoTekm MOXHO McKaTb B TEKYLLEN AMpeKkTopum

export LD_LIBRARY_PATH=$LD_ LIBRARY_PATH:.

BbInonHMM KoMNnnsaumto:

KomaHga gnsa Linux

gcc shared client.c -o c_shared client.bin -lrisdk -L.

Komanpa ana Windows

gcc shared_client.c -o c_shared_client.exe -lrisdk -L.

3HaueHune shared_client.c ykasbiBaeT Ha dalin, koTopbii Heobxoanmo cobpaTtb

3HaveHue -o ¢_shared_client.bin/.exe yka3biBaeT Ha NyTb K CKOMAUNEHHOMY hanny

3HauveHue -Irisdk ykasbiBaeT Ha nyTb K guHamu4yeckon bmubnuoteke (B gaHHom cnyyae Ha librisdk.so)
3HaueHue -L. ykasbiBaeT B kakon gupektopun otHocutenbHo LD LIBRARY _PATH uckatb 6ubnmnoteky (B
AaHHOM crny4vae B TeKyLlen)

Mony4mm pesynstaTt BbINOMHEHUsT COGpaHHON NporpamMmbl

./c shared client.bin

Cos3gagnM KOMMNOHEHT BHYTPY OyHKUMM main



int loglLevel = 2;
int errCode;
char errorText[ 15

errCode = RI_SDK_InitSDK(logLevel, errorText);
if (errCode) {

printf("RI_SDK InitSDK errorText:%s; errorCode:%s--\n", errorText, errCode);
return errCode;

int descriptor;
errCode = RI_SDK CreateBasic(&descriptor, errorText);

if (errCode) {

printf("RI_SDK CreateBasic errorText:%s; errorCode:%s--\n", errorText, errCode);
return errCode;

printf("descriptor:%d--\n", descriptor);

Komnunupyem u 3anyctum ckpunT. Pe3aynbraTt ycnelwHon paboThl AOMKEH BbIMMSAeTb crneayowmm obpasom

-bash
descriptor:1--

Success
-bash

Mpumep nporpammel Ha C, ncnons3ytowmn Rl SDK

OnucaHue

[aHHasi nporpaMmma siBNsieTcs NpuMepPOM, UCNoNb30BaHUsA 6ubnuotekn. OHa peanuayeT NPoCTOon CLeHapui
nosefeHusi pobota. Cnepsa BCe CepBOMNPUBOAbLI BCTAKOT B YCNOBHOE CTapToBOe nonoxeHwue. lNMocne pobot
BepeT KybuK ¢ No3numMmM crieBa u nepemeLlaeT ero Ha nosmuuio cnpasa. Nocne cepBonpuBOAbI BO3BPaLLAOTCH
B NepBOHaYarnbHOE MOSOXKEHUE.

OpHoBpeMeHHO ¢ ABmKeHneM poboTa, NpomMcxoauT ceedeHne ceetognopa. CBetoamon roput KpacHbIM
LiIBETOM MOKa CEPBONPUBOAbLI NPUBOAATCS K CTAapTOBOMY MOSOXEHUIO, NOCIe 3aropaeTcs 3eneHbiM. [Janee
CBETOAMOAbI MOPraeT 3efeHbIM Npu nepeaBmxkeHnn Tena podota n MepuaeT CMHUM, noka poboT knaget/6epet
KyOuK.

CTpykTypa npoekTa

. workspace/
--->demo.c



--- > librisdk.h

--- > librisdk.dll/.so

--- > CH341DLL.DLL/ CH341DLLAG4.DLL
--- > SLABHIDDevice.dll

--- > SLABHIDtoSMBus.dll

Peanusauus

Peanusauusi gaHHow nporpammbl NpeacTaBneHa Hke. Ee Takke MOXHO ckavaTb MO CChINKe Ha PEno3nTopuin.
Bbl MOXeTe ckonvMpoBaTb AaHHbIN NPUMeEp 1 3anycTuTb Yy cebs.

#include <stdlib.h>
#include <stdio.h>
#include <stdbool.h>
#include <windows.h>
#include <unistd.h>
#include "./librisdk.h"

char errorText][ 1;

body start pulse =
arrowR_start_pulse
arrowlL_start_pulse
claw_start pulse = 5
claw_rotate_start pulse =

arrowR_over_cube_position
arrowlL _over_ cube position
claw_unclenched_position =
arrowR_cube_position =
arrowl_cube position =

loglevel = 2;
speed = 5

struct device
{
int i2c;
int pwm;
int body;
int claw;
int arrowR;
int arrowl;
int clawRotate;
int led;
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struct device robohand;

struct servo

{
int *descriptor;
int *startPosition;

};

struct servo servos[5] = {
&robohand.body,
&body start_pulse,
&robohand.claw,
&claw_start pulse,
&robohand.arrowR,
&arrowR_start_pulse,
&robohand.arrowl,
&arrowlL start pulse,
&robohand.clawRotate,
&claw_rotate_start_pulse,

initServos()

int errCode;

for (int i =

{

errCode = RI_SDK CreateModelComponent(“"executor"”, "servodrive", "mg90s",
servos[i].descriptor, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK_LinkServodriveToController(*servos[i].descriptor,
robohand.pwm, i, errorText);
if (errCode)

{

return errCode;




int initDevice()

{

int errCode;

errCode = RI_SDK_InitSDK(logLevel, errorText);
if (errCode)
{

return errCode;

errCode = RI_SDK_CreateModelComponent("connector", "pwm", "pca9685", &robohand.pwm,
errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK_CreateModelComponent("connector", "i2c_adapter", "ch341",
&robohand.i2c, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK_LinkPWMToController(robohand.pwm, robohand.i2c, , errorText);
if (errCode)

{

errCode = RI_SDK CreateModelComponent("connector"”, "i2c_ adapter", "cp2112",
&robohand.i2c, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK LinkPWMToController(robohand.pwm, robohand.i2c,
errorText);
if (errCode)

{

return errCode;




errCode = RI_SDK CreateModelComponent("executor", "led", "ky@1l6", &robohand.led,
errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK LinkLedToController(robohand.led, robohand.pwm,
errorText);
if (errCode)

{

return errCode;

errCode = initServos();
if (errCode)

{

return errCode;

return 0;

int startPosition(struct servo s)

{

int errCode;

errCode = RI_SDK exec_ServoDrive_ TurnByPulse(*s.descriptor, *s.startPosition,
errorText);
if (errCode)

{

return errCode;

Sleep( )
return 0;

startPositionAllServo()

int errCode;

errCode = RI_SDK_exec_RGB_LED SinglePulse(robohand.led,




errorText);
if (errCode)

{

return errCode;

for (int i = 0; 1 < 5; i++)
{

errCode = startPosition(servos[i]);
if (errcCode)

{

return errCode;

errCode = RI_SDK exec RGB_LED SinglePulse(robohand.led, @,
errorText);
if (errCode)

{

return errCode;

Sleep(509);
return 0;

int roteteBody(int angle, int speed)
{

int errCode;

errCode = RI_SDK_exec_RGB_LED FlashingWithFrequency(robohand.led, 9,
true, errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.body, angle, speed, false,
errorText);
if (errCode)

{

return errCode;




errCode = RI_SDK exec_ServoDrive Turn(robohand.clawRotate, , Speed, false,
errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.clawRotate, , speed, false,
errorText);
if (errCode)

{

return errCode;

}

return 0;

int get()
{

int errCode;

errCode = RI_SDK_exec_RGB_LED_Flicker(robohand.led,
errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.arrowR, arrowR over cube position,
speed, false, errorText);

if (errcCode)

{

return errCode;

errCode = RI_SDK_exec_ServoDrive_Turn(robohand.arrowlL, arrowL_over_ cube position,
speed, false, errorText);

if (errCode)

{

return errCode;




errCode = RI_SDK_exec_ServoDrive_Turn(robohand.claw, claw_unclenched position,
speed, false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.arrowR, (arrowR cube position -
arrowR_over_ cube_position), speed,

false, errorText);

if (errCode)
{

return errCode;

errCode = RI_SDK_exec_ServoDrive_Turn(robohand.arrowlL, (arrowlL_cube position -
arrowlL_over cube position), speed,
false, errorText);
if (errCode)
{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.claw, (-1) *
claw _unclenched position, speed, false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.arrowR, (-1) * arrowR_cube position,
speed, false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.arrowL, (-1) * arrowlL cube position,
speed, false, errorText);
if (errCode)

{




return errCode;

return 0;

int put()
{

int errCode;

errCode = RI_SDK_exec_RGB_LED_Flicker(robohand.led,
errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK exec ServoDrive Turn(robohand.arrowR, arrowR _cube position, speed,
false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.arrowlL, arrowlL cube position, speed,
false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.claw, claw_unclenched position,
speed, false, errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.arrowR, (-1) * arrowR_cube position,
speed, false, errorText);
if (errCode)

{




return errCode;

errCode = RI_SDK_exec_ServoDrive_Turn(robohand.arrowL, (-1) * arrowlL_cube_position,
speed, false, errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK exec ServoDrive Turn(robohand.claw, (-1) *
claw_unclenched_position, speed, false, errorText);
if (errCode)

{

return errCode;

return 0;

destructServos()
int errCode;

for (int i = 0; 1 < 5; i++)

{

errCode = RI_SDK DestroyComponent(*servos[i].descriptor, errorText);
if (errcCode)

{

return errCode;

return 0;

destruct()

int errCode;

errCode = RI_SDK exec RGB _LED SinglePulse(robohand.led,
errorText);
if (errCode)




return errCode;

errCode = destructServos();
if (errCode)

{

return errCode;

errCode = RI_SDK exec RGB_LED Stop(robohand.led, errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK DestroyComponent(robohand.led, errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK sigmod PWM ResetAll(robohand.pwm, errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK DestroyComponent(robohand.pwm, errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK_DestroyComponent(robohand.i2c, errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK_DestroySDK(true, errorText);
if (errCode)

{

return errCode;

}

return 0;




int start()

{

int errCode;

errCode = initDevice();
if (errCode)

{

return errCode;

errCode = startPositionAllServo();
if (errCode)

{

return errCode;

errCode = roteteBody(45, speed);
if (errCode)

{

return errCode;

errCode = get();
if (errCode)

{

return errCode;

errCode = roteteBody( , speed);
if (errCode)

{

return errCode;

errCode = put();
if (errcCode)

{

return errCode;

errCode = roteteBody(45, speed);
if (errCode)

{




return errCode;

errCode = destruct();
if (errCode)

{

return errCode;

main()

int errCode;

errCode = start();
if (errCode)

{

printf("errorText:%s\n", errorText);
return errCode;

return 0;

C++

MogkntodeHne RI_SDK k npunoxeHuto Ha C++

Cosgagum C++ dhann

Komanpa anga Linux

touch shared client.cpp

Komanpga ana Windows

type nul > shared_client.cpp

CTpykTypa npoekTa

. workspace/
--- > shared_client.cpp
--- > librisdk.h
--- > librisdk.so/.dll

Moakntounm GubnunoTteky



#include <stdlib.h>
#include <stdio.h>
#include <stdbool.h>
#include "librisdk.h"
#include <iostream>

int main(void) {
std::cout << "Success\n";

return 0;

[lna 3anycka ckpunTa BbINOMHMM B TEpMUHAIE criegytowmne KoMaHabl.
YkaxkeM KOMNUnaTopy gec YTo AMHaMm4eckne BUbnmMoTekm MOXHO McKaTb B TEKYLLEN AMpeKkTopum

export LD_LIBRARY_PATH=$LD_ LIBRARY_PATH:.

BbinonHum koMnunsumio:

Komanpa anga Linux

g++ -I. -L. shared client.cpp -o cpp_shared client.bin -lrisdk

Komanpa ana Windows

g++ -I. -L. shared_client.cpp -o cpp_shared_client.exe -lrisdk

3HaveHune shared_client.cpp ykasbiBaeT Ha ¢hann, KoTopbli Heobxoammo cobpatb

3HaueHue -o cpp_shared_client.bin/.exe ykasbiBaeT Ha NyTb K CKOMNUIIEHHOMY chansny

3HauveHue -Irisdk ykasbiBaeT Ha nyTb k gMHamudeckon bmubnuoteke (B gaHHom cnydae Ha librisdk.so)
3HaueHue -L. ykasbiBaeT B kakon gupektopun otHocutenbHo LD LIBRARY _PATH uckatb 6ubnunoteky (B
AaHHOM Ccrny4vae B TeKyLlen)

Monyynm pesynsTaT BbINOMHEHUS COBpaHHON NporpaMmbl

./cpp_shared client.bin

Co3gagnM KOMMNOHEHT BHYTPY OYHKUMM main

int loglLevel = 2;
int errCode;
char errorText|[ 15

errCode = RI_SDK_InitSDK(logLevel, errorText);
if (errCode) {

printf("RI_SDK_InitSDK errorText:%s; errorCode:%d--\n", errorText, errCode);
return errCode;




int descriptor;

errCode = RI_SDK CreateBasic(&descriptor, errorText);
if (errCode) {

printf("RI_SDK _CreateBasic errorText:%s; errorCode:%d--\n", errorText, errCode);
return errCode;

printf("descriptor:%d--\n", descriptor);

Komnunumpyem un 3anyctum ckpunT. Pe3ynbrat ycnelwHon paboThl AOMKeH BbIMMSAEeTb crneayowmm obpasom

-bash
descriptor:1--

Success
-bash

Mpumep nporpammbl Ha C++, ncnonb3yowmnn Rl SDK

OnucaHue

[aHHasa nporpamma sBAsieTca NpUMepoM, Ucnonb3oBaHusa 6ubnmotekn. OHa peanunsyeT NPOCTON CLeHapui
noesegeHus pobota. Cnepsa Bce CepBONPUBOAbLI BCTAKOT B YCNIOBHOE CTapToOBOE nonoxexue. MNocne pobot
GepeT kybuK C No3nuMKM crieBa 1 nepemeLlaeT ero Ha nosuuuio cnpasa. Nocne cepBonpuBoAbl BO3BpaLLAOTCS
B NepBOHaYarbHOE NOMoXeHe.

OpHoBpeMeHHO ¢ ABmxeHMeM poboTa, NpoMcxoauT ceedeHne ceetognona. CBeToamon roput KpacHbIM
LiIBETOM MOKa CepBONPUBOAbI NPUBOAATCHA K CTapTOBOMY MONOXEHUIO, Nocne 3aropaeTcs 3eneHbiM. [anee
CBETOAMOAbI MOPraeT 3efeHbIM Npu NepeaBmkeHnn Tena podoTta u MepuaeT CMHUM, Noka poboT knaget/6epet
KyOuK.

CTpykTypa npoekTa

. workspace/
--- > demo.cpp
--- > librisdk.h
--- > librisdk.dll/so
--- > CH341DLL.DLL/ CH341DLLA64.DLL
--- > SLABHIDDevice.dll
--- > SLABHIDtoSMBus.dll

Peanusauus



Peanusauusi gaHHow nporpammbl NpeacrasneHa Hke. Ee Takke MOXHO ckavaTb [10 CChINKe Ha PENO3UTOPUN.
Bbl MOXeTe ckonvMpoBaTh AaHHbIN NpUMep 1 3anycTuTb Yy cebs.

#include <stdlib.h>
#include <stdio.h>
#include <stdbool.h>
#include <windows.h>
#include <unistd.h>
#include <iostream>
#tinclude "./librisdk.h"

char errorText[ 15

body_start_pulse =
arrowR_start pulse
arrowlL_start pulse
claw_start_pulse = K
claw_rotate_start_pulse =

arrowR_over_cube_position
arrowl_over_cube_position
claw_unclenched_position =
arrowR_cube position =
arrowl_cube_position =

loglLevel = 2;
speed =

struct device

{
int i2c;
int pwm;
int body;
int claw;
int arrowR;
int arrowl;
int clawRotate;
int led;

}s

struct device robohand;

struct servo

{
int *descriptor;
int *startPosition;

};
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struct servo servos[5]
&robohand.body,
&body_start_pulse,
&robohand.claw,
&claw_start_pulse,
&robohand.arrowR,
&arrowR_start pulse,
&robohand.arrowl,
&arrowl_start_pulse,
&robohand.clawRotate,
&claw_rotate start pulse,

initServos()

int errCode;

char executor[] = "executor";
char servodrive[] = "servodrive";
char mg90s[] = "mg90s";

for (int i = 0; 1 < 5; i++)

{

errCode = RI_SDK_CreateModelComponent(executor, servodrive, mg90s,
servos[i].descriptor, errorText);

if (errcCode)

{

return errCode;

errCode = RI_SDK_LinkServodriveToController(*servos[i].descriptor,
robohand.pwm, i, errorText);
if (errCode)

{

return errCode;

initDevice()

int errCode;

char executor[] = "executor";
char connector[] = "connector";
char pwm[] = "pwm";

char cp2112[] = "cp2112";




ch341[] = "ch341";
pca9685[] = "pcag9685";
led[] "led";

ky@l6[] = "kyole";

errCode = RI_SDK_InitSDK(logLevel, errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK CreateModelComponent(connector, pca9685, &robohand.pwm,

errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK CreateModelComponent(connector, ch341, &robohand.i2c,

errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK LinkPWMToController(robohand.pwm, robohand.i2c, , errorText);
if (errCode)
{

errCode = RI_SDK CreateModelComponent(connector, pwm, cp2112, &robohand.i2c,

errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK_LinkPWMToController(robohand.pwm, robohand.i2c,

errorText);
if (errcCode)

{

return errCode;




errCode = RI_SDK_CreateModelComponent(executor, led, ky@1l6, &robohand.led,
errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK LinkLedToController(robohand.led, robohand.pwm,
errorText);
if (errCode)

{

return errCode;

errCode = initServos();
if (errCode)

{

return errCode;

startPosition(struct servo s)

int errCode;

errCode = RI_SDK exec_ServoDrive TurnByPulse(*s.descriptor, *s.startPosition,
errorText);
if (errCode)

{

return errCode;

Sleep(500);
return 0;

int startPositionAllServo()

{

int errCode;




errCode = RI_SDK _exec_RGB_LED SinglePulse(robohand.led,
errorText);
if (errCode)

{

return errCode;

for (int i = 0; 1 < 5; i++)

{
errCode = startPosition(servos[i]);
if (errCode)

{

return errCode;

errCode = RI_SDK_exec_RGB_LED_SinglePulse(robohand.led, 0,
errorText);
if (errCode)

{

return errCode;

Sleep(500);
return 0;

int rotateBody(int angle, int speed)
{

int errCode;

errCode = RI_SDK exec RGB LED FlashingWithFrequency(robohand.led, 9,
true, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.body, angle, speed, false,
errorText);

if (errCode)

{

return errCode;




errCode = RI_SDK exec_ServoDrive Turn(robohand.clawRotate, , speed, false,
errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK_exec_ServoDrive_Turn(robohand.clawRotate, , speed, false,
errorText);
if (errCode)

{

return errCode;

}

return 0;

int get()
{

int errCode;

errCode = RI_SDK_exec_RGB_LED_Flicker(robohand.led,
errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive_ Turn(robohand.arrowR, arrowR_over cube position,
speed, false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.arrowL, arrowlL over cube position,
speed, false, errorText);

if (errCode)

{

return errCode;




errCode = RI_SDK exec_ServoDrive Turn(robohand.claw, claw_unclenched position,
speed, false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.arrowR, (arrowR _cube position -
arrowR_over_cube_position), speed, false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK_exec_ServoDrive_Turn(robohand.arrowlL, (arrowlL_cube position -
arrowlL_over cube position), speed, false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive_ Turn(robohand.claw, (-1) *
claw _unclenched position, speed, false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.arrowR, (-1) * arrowR_cube position,
speed, false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK_exec_ServoDrive_Turn(robohand.arrowL, (-1) * arrowlL_cube_position,
speed, false, errorText);
if (errCode)

{

return errCode;




return 0;

int put()
{

int errCode;

errCode = RI_SDK exec RGB_LED Flicker(robohand.led,
errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK_exec_ServoDrive_Turn(robohand.arrowR, arrowR_cube position, speed,
false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK_exec_ServoDrive_Turn(robohand.arrowlL, arrowL_cube position, speed,
false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive Turn(robohand.claw, claw_unclenched position,
speed, false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive_ Turn(robohand.arrowR, (-1) * arrowR_cube position,
speed, false, errorText);

if (errCode)

{

return errCode;

errCode = RI_SDK_exec_ServoDrive_Turn(robohand.arrowlL, (-1) * arrowlL_cube_position,




speed, false, errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK exec_ServoDrive_Turn(robohand.claw, (-1) *
claw_unclenched_position, speed, false, errorText);
if (errCode)

{

return errCode;

return 0;

int destructServos()

{

int errCode;
for (int i = 0; 1 < 5; i++)

{

errCode = RI_SDK DestroyComponent(*servos[i].descriptor, errorText);
if (errCode)

{

return errCode;

return 0;

int destruct()
{

int errCode;

errCode = RI_SDK_exec_RGB_LED SinglePulse(robohand.led,
errorText);
if (errcCode)

{

return errCode;

errCode = destructServos();
if (errCode)

{

return errCode;




errCode = RI_SDK_exec_RGB_LED_Stop(robohand.led, errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK DestroyComponent(robohand.led, errorText);
if (errcCode)

{

return errCode;

errCode = RI_SDK sigmod PWM ResetAll(robohand.pwm, errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK_DestroyComponent(robohand.pwm, errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK_DestroyComponent(robohand.i2c, errorText);
if (errCode)

{

return errCode;

errCode = RI_SDK DestroySDK(true, errorText);
if (errCode)

{

return errCode;

}

return 0;

start()

int errCode;

errCode = initDevice();
if (errCode)

{

return errCode;




errCode = startPositionAllServo();
if (errCode)

{

return errCode;

errCode = rotateBody(45, speed);
if (errcCode)

{

return errCode;

errCode = get();
if (errCode)

{

return errCode;

errCode = rotateBody( , speed);
if (errCode)

{

return errCode;

errCode = put();
if (errcCode)

{

return errCode;

errCode = rotateBody(45, speed);
if (errCode)

{

return errCode;

errCode = destruct();
if (errCode)

{

return errCode;

}

return 0;

int main()




int errCode;

errCode = start();
if (errCode)

{

printf("errorText:%s\n", errorText);
return errCode;

std::cout << "Success\n";

return 0;

Golang

MoakntoveHne RI_SDK anHamuyeckon 6ubnuotekn K npunoxeHunto Ha Golang

Linux

Cosgagum Golang gann

touch shared client.go

CTpykTypa npoekTa

. workspace/
--- > shared_client.go
--- > librisdk.h
--- > librisdk.so

Moakntounm 6ubnunoTteky

package main

import "C"
import (
n _Fmt n

func main() {

fmt.Println("Success")




,ElJ'IFI 3anycka CKpunTa BbINOJIHUM B TepMUHanNe cneayrwimne KomaHabl.
Ykaxem KOMNUNATOpPY gCccC 4TO ANHaMU4eCkne ONONNOTEKN MOXKHO UCKaTb B TeKyLLI,eIZ ONpeEKTOpUn
export LD_LIBRARY_PATH=$LD_ LIBRARY_ PATH:.

BbINnonHMM KOMOUAALNIO:

go build -o go_shared _client.bin shared_client.go

3Ha4veHue shared_client.go ykasbiBaeT Ha banrn, KoTopbIi Heo6xoanmo cobpaTtb
3HaueHue -o go_shared_client.bin ykasbiBaeT Ha nyTb K CKOMNUIIEHHOMY dhanny

Monyyaem pesynbTaT BbINONIHEHWUS COBPaHHOW NporpamMmmbl
./go_shared client.bin
CosgagnmM KOMMNOHEHT BHYTPY (DyHKLUMM main

var (
loglevel = C.int(1)
errorTextC [ ]1C.char
errorCode C.int

errorCode = C.RI_SDK InitSDK(logLevel, &errorTextC[0])
if errorCode != 0 {

errorText := C.GoString(&errorTextC[O])

err = fmt.Errorf("errorCode:%d - errorText:%s", errorCode, errorText)
return

var descriptor = C.int(9)

errorCode = C.RI_SDK CreateBasic(&descriptor, &errorTextC[O])
if errorCode != 0 {

errorText := C.GoString(&errorTextC[0])

err = fmt.Errorf("errorCode:%d - errorText:%s", errorCode, errorText)
return

fmt.Printf("descriptor:%d--\n", descriptor)




KomnmnmpyeM 1 3anyctum CKpunT. Pe3yanaT yCI'IGLLIHOI7I pa6OTbI OOJDKEeH BblMdaeTb criegyroumm O6p330M

-bash
descriptor:1--

Success
-bash

Windows

Ha gaHHbii momeHT Golang He nogaepxumeaet paboty ¢ Shared Object Ha Windows.

Mpumep nporpammel Ha Golang, ncnone3yowmn Rl SDK

OnucaHue

[aHHasa nporpamma siBNsieTca NpuMepoM, Ucnonb3oBaHusa 6ubnmotekn. OHa peanunsyeT NPOCTON CLeHapuii
nosefeHusi pobota. Cnepsa BCe CepBOMNPUBOALI BCTAOT B YCNOBHOE CTapToBOe nonoxeHue. MNMocne pobot
GepeT kyOuMK C Mo3nuMKM CrieBa u NepemeLlaeT ero Ha nosuuuto cnpaesa. Nocne cepBonpuBoAbl BO3BPaLLAKTCS
B NepBOHayarnbHOE NOMoXeHME.

OpHOBpPEMEHHO C ABMXEHMEM poboTa, NpoMcxoauT ceedeHne ceetoanopa. CBeToamon roput KpacHbIM
LiBETOM MOKa CepBONPUBOAbLI NPUBOAATCA K CTapTOBOMY MOMOXEHUIO, Nocne 3aropaeTcs 3eneHbiM. [lanee
CBETOANOALI MOpraeT 3eneHbIM Npy NepeaBmkeHnn tTena poborta n mepuaeT CMHUM, Noka poboT knageT/6epet
KyOuK.

CTpyKkTypa npoekTa
. workspace/
--- > demo.go

--- > librisdk.h
--- > librisdk.so

Peanusauus

Peanusauunsa gaHHown nporpammbl npeactaBneHa Hke. Ee Takke MOXHO cKadaTb [0 CChISIKE Ha PENO3UTOPUNA.
Bbl MOXeTe CKONMpoBaTb JaHHbIN NpUMEP U 3anycTUThb Yy cebs.

package main
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import "C

import (
"fmt"
"time'

var (
body start pulse
arrowR_start_pulse
arrowL_ start pulse
claw_start pulse
claw_rotate_start pulse

arrowR_over_cube_position
arrowl_over_ cube position
claw_unclenched_position
arrowR_cube position
arrowl_cube position

loglevel = C.int(2)
speed C.int( )

type device struct {
i2c C.int
pwm .int
body .int
claw .int
arrowR .int
arrowlL .int
clawRotate C.int
led .int

var robohand device

type servo struct {
descriptor *C.int
startPosition *C.int

var servos = [5]servo{
{
descriptor: &robohand.body,
startPosition: &body_start_pulse,

}s
{

descriptor: &robohand.claw,
startPosition: &claw_start_pulse,




descriptor: &robohand.arrowR,
startPosition: &arrowR _start pulse,

descriptor: &robohand.arrowlL,
startPosition: &arrowlL_start pulse,

descriptor: &robohand.clawRotate,
startPosition: &claw_rotate start pulse,

func initServos() error {
var (
errorTextC [ ]C.char

errCode C.int

; 1< 5; i++ {

errCode = C.RI_SDK_CreateModelComponent(C.CString("executor"),
C.CString("servodrive"), C.CString("mg90s"), servos[i].descriptor, &errorTextC[0])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK_LinkServodriveToController(*servos[i].descriptor,
robohand.pwm, C.int(i), &errorTextC[9])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

return nil

func initDevice() error {
var (
errorTextC [ ]C.char
errCode C.int




errCode = C.RI_SDK InitSDK(loglLevel, &errorTextC[O])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK CreateModelComponent(C.CString("connector"), C.CString("pwm"),
C.CString("pca9685"), &robohand.pwm, &errorTextC[O])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK_CreateModelComponent(C.CString("connector"),
C.CString("i2c_adapter"), C.CString("ch341"), &robohand.i2c, &errorTextC[O])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK_LinkPWMToController(robohand.pwm, robohand.i2c,
&errorTextC[9])
if errCode !=

errCode = C.RI_SDK_CreateModelComponent(C.CString("connector"),
C.CString("i2c_adapter"), C.CString("cp2112"), &robohand.i2c, &errorTextC[O])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK LinkPWMToController(robohand.pwm, robohand.i2c,
&errorTextC[9])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK CreateModelComponent(C.CString("executor"), C.CString("led"),
C.CString("ky@16"), &robohand.led, &errorTextC[@])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK_LinkLedToController(robohand.led, robohand.pwm,




&errorTextC[9])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

err := initServos()
if err != nil {
return err

return nil

func startPosition(s servo) error {
var (
errorTextC [ ]C.char
errCode C.int

errCode = C.RI_SDK_exec_ServoDrive_TurnByPulse(*s.descriptor, *s.startPosition,
&errorTextC[9])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

time.Sleep( * time.Millisecond)
return nil

func startPositionAllServo() error {
var (
errorTextC [ ]C.char
errCode C.int

errCode = C.RI_SDK_exec_RGB_LED SinglePulse(robohand.led,
&errorTextC[O])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}




for i := 0; 1 < 5; i++ {
:= startPosition(servos[i])
if err I= nil {
return err

errCode = C.RI_SDK_exec_RGB_LED_SinglePulse(robohand.led, @,
&errorTextC[9])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

time.Sleep( * time.Millisecond)
return nil

func rotateBody(angle, speed C.int) error {

var (
errorTextC [ ]C.char
errCode C.int

errCode = C.RI_SDK exec RGB _LED FlashingWithFrequency(robohand.led,
, true, &errorTextC[O])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

B

errCode = C.RI_SDK_exec_ServoDrive_Turn(robohand.body, angle, speed, false,
&errorTextC[9])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK exec_ServoDrive Turn(robohand.clawRotate, C.int(
false, &errorTextC[9])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

), speed,




errCode = C.RI_SDK_exec_ServoDrive_Turn(robohand.clawRotate, C.int( ), speed,
false, &errorTextC[@])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))
}

return nil

func get() error {
var (
errorTextC [ ]C.char
errCode C.int

errCode = C.RI_SDK exec RGB _LED Flicker(robohand.led, C.int(@), C.int(9),
C.int( ), C.int( ), C.int(®), true, &errorTextC[9])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK_exec_ServoDrive_Turn(robohand.arrowR, arrowR_over_ cube_position,
speed, false, &errorTextC[0])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK exec_ServoDrive Turn(robohand.arrowL, arrowlL over cube position,
speed, false, &errorTextC[0])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK exec_ServoDrive Turn(robohand.claw, claw_unclenched position,
speed, false, &errorTextC[O])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK exec_ServoDrive_ Turn(robohand.arrowR, (arrowR_cube position -
arrowR_over_cube_position), speed, false, &errorTextC[@])




if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK_exec_ServoDrive_Turn(robohand.arrowlL, (arrowlL_cube position -
arrowlL_over cube position), speed, false, &errorTextC[O])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK exec_ServoDrive Turn(robohand.claw,
(-1)*claw_unclenched position, speed, false, &errorTextC[@])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK exec_ServoDrive_ Turn(robohand.arrowR, (-1)*arrowR_cube position,
speed, false, &errorTextC[@])
if errCode != 90 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,

C.GoString(&errorTextC[2]))
¥

errCode = C.RI_SDK_exec_ServoDrive_Turn(robohand.arrowlL, (-1)*arrowlL_cube_position,
speed, false, &errorTextC[@])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))
}

return nil

func put() error {
var (
errorTextC [ ]C.char
errCode C.int

errCode = C.RI_SDK _exec_RGB_LED Flicker(robohand.led, C.int(©), C.int(@),
C.int( ), C.int( ), C.int(@), true, &errorTextC[@])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))




errCode = C.RI_SDK exec ServoDrive Turn(robohand.arrowR, arrowR_cube position,
speed, false, &errorTextC[O])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK exec_ServoDrive Turn(robohand.arrowlL, arrowlL cube position,
speed, false, &errorTextC[@])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))
}
errCode = C.RI_SDK exec_ ServoDrive Turn(robohand.claw, claw_unclenched position,
speed, false, &errorTextC[@])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK exec_ServoDrive Turn(robohand.arrowR, (-1)*arrowR_cube position,

speed, false, &errorTextC[@])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

¥

errCode = C.RI_SDK_exec_ServoDrive_Turn(robohand.arrowlL, (-1)*arrowlL_cube_position,
speed, false, &errorTextC[@])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK exec_ServoDrive Turn(robohand.claw,
(-1)*claw_unclenched position, speed, false, &errorTextC[@])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

return nil




func destructServos() error {
var (
errorTextC [ ]C.char
errCode C.int

)
for i 1= 0; i < 5; i++ {
errCode = C.RI_SDK_DestroyComponent(*servos[i].descriptor, &errorTextC[0])

if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,

C.GoString(&errorTextC[0]))
}

return nil

func destruct() error {

var (
errorTextC [ ]C.char
errCode C.int

errCode = C.RI_SDK_exec_RGB_LED SinglePulse(robohand.led, C.int( ), C.int(@),
C.int(®), C.int(9), true, &errorTextC[9])

if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,

C.GoString(&errorTextC[0]))
}

err := destructServos()
if err != nil {
return err

errCode = C.RI_SDK_exec_RGB_LED_Stop(robohand.led, &errorTextC[@])

if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,

C.GoString(&errorTextC[0]))
}

errCode = C.RI_SDK DestroyComponent(robohand.led, &errorTextC[0])

if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,

C.GoString(&errorTextC[2]))
¥

errCode = C.RI_SDK sigmod PWM ResetAll(robohand.pwm, &errorTextC[@0])
if errCode != 0 {




return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

¥

errCode = C.RI_SDK DestroyComponent(robohand.pwm, &errorTextC[0])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK DestroyComponent(robohand.i2c, &errorTextC[0])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))

}

errCode = C.RI_SDK DestroySDK(true, &errorTextC[@])
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode,
C.GoString(&errorTextC[0]))
¥

return nil

func start() error {

:= initDevice()
if err != nil {
return err

err = startPositionAllServo()
if err != nil {
return err

err = rotateBody(45, speed)
if err != nil {
return err

err = get()
if err != nil {
return err

err = rotateBody( , speed)




if err != nil {
return err

err = put()
if err != nil {
return err

err = rotateBody(45, speed)
if err != nil {
return err

err = destruct()
if err != nil {
return err

}

return nil

func main() {

:= start()

if err != nil {
fmt.Println(err.Error())
return

MogkntodeHne RI_SDK gRPC mukpocepsuca k npunoxeHuto Ha Golang

Cosgagum Golang dann v cdann ¢ gnsa nepevyncrieHns BHELHMX 3aBUCUMOCTEN

Komanpa gns Linux:

touch grpc_client.go
touch go.mod

KomaHnga ana Windows:

type nul > grpc_client.go




type nul > go.mod

Ecnu Bbl uIcnonb3yeTe TEKCTOBbLIV peakTop,ToO He00X0AMMO U3MEHNTL KOAMPOBKY grpc_client.go Ha
UTF-8 6e3 BOM, nubo ucnonb3oBatb IDE (VsCode,etc.).

CTpykTypa npoekTa

. workspace/
--- > grpc_client.go
--- > risdk.bin/.exe

--- > go.mod

B dparine go.mod ykaxem 4to Mbl Byaem ncnonb3osaTtb naket go-risdk nocnegHen sepcun

module mod
go

require github.com/rbs-ri/go-risdk latest

Mogxnioumm nakeT B go dawvne grpc_client.go
CosgagnmM KOMMOHEHT BHYTPY OyHKLUMM main

package main

import (
"fmt"
"github.com/rbs-ri/go-risdk"

func main() {
client := risdk.GetClientRPC()
defer client.Client.Kill()

errorText, errorCode, err := client.RoboSdkApi.RI_SDK_ InitSDK(2)
if errorCode != 0 || err != nil {
fmt.Printf("\n He ypanocb uHuumanuampoBatb SDK. kog owwmbku:%d, onucaHue:%s,
owmnbka:%s", errorCode, errorText, err)
return

descriptor, errorText, errorCode, err := client.RoboSdkApi.RI_SDK CreateBasic()
if errorCode != 0 || err != nil {
fmt.Printf("\n He ypanocb co3gatb Ga3oBbIN KOMMOHEHT. KOA4 OLMOKku:%d,
onucaHue:%s, owwnbka:%s", errorCode, errorText, err)
return




fmt.Printf("KomnoHeHT ¢ peckpuntopoM:%d cosgaH \n", descriptor)

OG6HOBMM 3aBUCUMOCTM BHYTPW NakeTa:

go mod tidy

BbINonHUM KOMOUAALNIO:

go build -o grpc_client.bin grpc_client.go

3Ha4veHune grpc_client.go ykasbiBaeT Ha chain, KoTopbi Heobxoanmo cobpaTtb
3HaueHue -o grpc_client.bin yka3biBaeT Ha NyTb K CKOMNUNEHHOMY channy

MNMonyyaem pe3ynbTaT BbINOMHEHUst COBpaHHOW NporpamMmbl
Tenepb 3anycTum ckpunT. Pe3ynbraT ycnewwHon paboTel OMKEH BbIrMaAeTs crneayowmm obpasom

-bash

Current path: /home/mihail/Documents/projects_go/src/ri_sdk
2021-11-08T15:15:04.817+0400 [DEBUG] plugin: starting plugin:
path=/home/mihail/Documents/projects _go/src/ri_sdk/risdk.bin
args=[/home/mihail/Documents/projects_go/src/ri_sdk/risdk.bin]
2021-11-08T15:15:04.818+0400 [DEBUG] plugin: plugin started:
path=/home/mihail/Documents/projects_go/src/ri_sdk/risdk.bin pid=9570
2021-11-08T15:15:04.818+0400 [DEBUG] plugin: waiting for RPC address:
path=/home/mihail/Documents/projects_go/src/ri_sdk/risdk.bin
2021-11-08T15:15:04.823+0400 [DEBUG] plugin: using plugin: version=1
2021-11-08T15:15:04.823+0400 [DEBUG] plugin.risdk.bin: plugin address:
address=/tmp/pluginl567377908 network=unix timestamp=2021-11-08T15:15:04.823+0400
2021-11-08T15:15:04.824+0400 [TRACE] plugin.stdio: waiting for stdio data
KoMnoHeHT ¢ geckpyntopom:1 cosfaH

2021-11-08T15:15:04.827+0400 [DEBUG] plugin.stdio: received EOF, stopping recv loop:
err="rpc error: code = Unavailable desc = transport is closing"
2021-11-08T15:15:04.827+0400 [DEBUG] plugin: plugin process exited:
path=/home/mihail/Documents/projects_go/src/ri_sdk/risdk.bin pid=9570
2021-11-08T15:15:04.827+0400 [DEBUG] plugin: plugin exited

-bash

Mpumep nporpammsbl Ha Golang, ncnons3ywmn RI_SDK gRPC MukpocepBuc

OnucaHue

[aHHas nporpaMma siBNAeTCs NPMMEPOM, UCNoNb3oBaHus 6ubnmotekn. OHa peannayeT NPOCTON CLUeHapui
nosefaeHusi pobota. Cnepsa Bce CepBONPUBOAbLI BCTalOT B YCIOBHOE CTapToBOE nonoxeHue. Mocne po6ot
GepeT KybuK C No3uumm cresa 1 nepemMelLaeT ero Ha no3muuio cnpasa. MNocne cepeonpuBoabl BO3BPALLAOTCA
B NepBOHaYanbHOe MosoXeHue.



OpHoBpEMEHHO C ABWXeHNEM poboTa, MponcxoauT cBedeHne ceetognoda. CBeToamnos roput KpacHbIM
LiBETOM MOKa CepBONpUBOAbI MPUBOASTCS K CTApTOBOMY MOJTOXEHWUI0, Nocre 3aropaeTcs 3eneHbiM. [lanee
CcBeToaMoabl MOpraeT 3erieHbIM NPy NepeasmkeHnn Tena poboTta n mepuaeTt CMHMM, noka poboT knaget/bepet
KyOuK.

CTpykTypa npoekTa

. workspace/
--- > demo.go
--- > risdk.exe/.bin
--- > go.mod
---> CH341DLL.DLL/ CH341DLLA64.DLL
--- > SLABHIDDevice.dll
--- > SLABHIDtoSMBus.dll

Peanusauus

Peanun3auus gaHHow nporpammbl NpeacraBreHa Hke. Ee Takke MOXHO ckavaTb [0 CChIIKe Ha Peno3nuTopuin.
Bbl MOXeTe ckonNMpoBaTb AaHHbIN NPUMEpP 1 3anycTuTb y cebsi.

package main

import (
n _Fmt n
"time"

"github.com/rbs-ri/go-risdk"

(
body_start_pulse inte4

arrowR_start pulse int64
arrowlL_start pulse int64
claw_start_pulse inte4
claw _rotate start pulse int64

arrowR_over_cube position int64
arrowlL_over_cube_position int64
claw_unclenched_position int64
arrowR_cube position int64
arrowl_cube_position int64

loglLevel int64
speed int64
client *risdk.ClientRPC

type device struct {
i2c int64
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pwm inte4
body inte4
claw int64
arrowR int64
arrowlL int64
clawRotate intée4
led int64

var robohand device

type servo struct {
descriptor *int64
startPosition *int64

var servos = [5]servo{

{
descriptor: &robohand.body,

startPosition: &body start pulse,

descriptor: &robohand.claw,
startPosition: &claw_start pulse,

descriptor: &robohand.arrowR,
startPosition: &arrowR_start_pulse,

descriptor: &robohand.arrowlL,
startPosition: &arrowl_start_pulse,

descriptor: &robohand.clawRotate,
startPosition: &claw_rotate start pulse,

func initServos() error {
var (
errorText string

errCode int64

i< 5; i++ {




*servos[i].descriptor, errorText, errCode, =
client.RoboSdkApi.RI_SDK CreateModelComponent("executor", "servodrive", "mg90s")
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, =
client.RoboSdkApi.RI_SDK LinkServodriveToController(*servos[i].descriptor,
robohand.pwm, int64(i))
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

return nil

func initDevice() error {
var (
errorText string
errCode int64
err error

errorText, errCode, err = client.RoboSdkApi.RI_SDK_InitSDK(logLevel)
if errCode != 0 {

return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

robohand.pwm, errorText, errCode, err =
client.RoboSdkApi.RI_SDK_CreateModelComponent("connector", "pwm", "pca9685")
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

robohand.i2c, errorText, errCode, err =
client.RoboSdkApi.RI_SDK_CreateModelComponent("connector", "i2c_adapter", "ch341")
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, err =

client.RoboSdkApi.RI_SDK_LinkPWMToController(robohand.pwm, robohand.i2c,
if errCode != 0 {

robohand.i2c, errorText, errCode, err =




client.RoboSdkApi.RI_SDK CreateModelComponent("connector", "i2c_adapter", "cp2112")
if errCode != 0 {

return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, err =

client.RoboSdkApi.RI_SDK LinkPWMToController(robohand.pwm, robohand.i2c,
if errCode != 0 {

return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

robohand.led, errorText, errCode, err =

client.RoboSdkApi.RI_SDK CreateModelComponent(“executor", "led", "ky@1l6")
if errCode != 0 {

return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, err =

client.RoboSdkApi.RI_SDK LinkLedToController(robohand.led, robohand.pwm,
if errCode != 0 {

return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

err = initServos()
if err != nil {
return err

return nil

func startPosition(s servo) error {
var (
errorText string
errCode int64

errorText, errCode, _ =

client.RoboSdkApi.RI_SDK_Exec_ServoDrive TurnByPulse(*s.descriptor, *s.startPosition)
if errCode != 0 {

return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

time.Sleep( * time.Millisecond)
return nil




func startPositionAllServo() error {
var (
errorText string
errCode int64

errorText, errCode, =
client.RoboSdkApi.RI_SDK Exec RGB_LED SinglePulse(robohand.led, , 9, 0, 9, true)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

for i :=0; 1 < 5; i++ {
err := startPosition(servos[i])
if err != nil {
return err

errorText, errCode, =
client.RoboSdkApi.RI_SDK Exec RGB LED SinglePulse(robohand.led, 0, , 0, 8, true)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

time.Sleep( * time.Millisecond)
return nil

func rotateBody(angle, speed int64) error {
var (
errorText string
errCode inté64

errorText, errCode, =
client.RoboSdkApi.RI_SDK Exec RGB_LED FlashingWithFrequency(robohand.led, 9,
, true)
if errCode != 90 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, _ =
client.RoboSdkApi.RI_SDK Exec_ServoDrive Turn(robohand.body, angle, speed, false)
if errCode != 0 {




return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, _ =
client.RoboSdkApi.RI_SDK_Exec_ServoDrive_Turn(robohand.clawRotate, , speed, false)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, _ =
client.RoboSdkApi.RI_SDK_Exec_ServoDrive_Turn(robohand.clawRotate, , speed, false)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

}

return nil

func get() error {
var (
errorText string
errCode int64

errorText, errCode, @ = client.RoboSdkApi.RI SDK Exec RGB_LED Flicker(robohand.led,
J J J J J tr‘ue)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, =
client.RoboSdkApi.RI_SDK Exec_ServoDrive Turn(robohand.arrowR,
arrowR_over_cube_position, speed, false)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, =
client.RoboSdkApi.RI_SDK Exec_ServoDrive_ Turn(robohand.arrowlL,
arrowL_over_cube_position, speed, false)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, _ =
client.RoboSdkApi.RI_SDK_Exec_ServoDrive_Turn(robohand.claw, claw_unclenched _position,




speed, false)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, =
client.RoboSdkApi.RI_SDK Exec_ServoDrive Turn(robohand.arrowR, (arrowR _cube position -
arrowR_over_cube_position), speed, false)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, =
client.RoboSdkApi.RI_SDK_Exec_ServoDrive_ Turn(robohand.arrowlL, (arrowlL_cube position -
arrowL_over_cube_position), speed, false)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, _ =
client.RoboSdkApi.RI_SDK_Exec_ServoDrive_Turn(robohand.claw,
(-1)*claw_unclenched position, speed, false)

if errCode != 0 {

return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, _ =
client.RoboSdkApi.RI_SDK Exec_ServoDrive Turn(robohand.arrowR,
(-1)*arrowR_cube_position, speed, false)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, =
client.RoboSdkApi.RI_SDK Exec_ServoDrive Turn(robohand.arrowlL,
(-1)*arrowL_cube_position, speed, false)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

return nil

func put() error {
var (
errorText string




errCode int64

errorText, errCode, _ = client.RoboSdkApi.RI_SDK Exec_RGB_LED Flicker(robohand.led,
b > > > ) tl"‘UE)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, _ =
client.RoboSdkApi.RI_SDK_Exec_ServoDrive_Turn(robohand.arrowR, arrowR_cube position,
speed, false)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, =
client.RoboSdkApi.RI_SDK Exec_ServoDrive Turn(robohand.arrowlL, arrowL cube position,
speed, false)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, =
client.RoboSdkApi.RI_SDK Exec_ServoDrive Turn(robohand.claw, claw_unclenched position,
speed, false)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, _ =
client.RoboSdkApi.RI_SDK_Exec_ServoDrive_Turn(robohand.arrowR,
(-1)*arrowR_cube_position, speed, false)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, _ =
client.RoboSdkApi.RI_SDK_Exec_ServoDrive_Turn(robohand.arrowlL,
(-1)*arrowL_cube_position, speed, false)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)




errorText, errCode, =
client.RoboSdkApi.RI_SDK_Exec_ServoDrive_Turn(robohand.claw,
(-1)*claw_unclenched_position, speed, false)

if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

return nil

func destructServos() error {
var (
errorText string
errCode int64

for i := 0; i < 5; i++ {
errorText, errCode, _ =
client.RoboSdkApi.RI_SDK_DestroyComponent(*servos[i].descriptor)

if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

return nil

func destruct() error {

var (
errorText string
errCode int64
err error

errorText, errCode, err =
client.RoboSdkApi.RI_SDK Exec_RGB_LED SinglePulse(robohand.led, , 0, 0, true)

if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

err = destructServos()
if err != nil {
return err

errorText, errCode, err = client.RoboSdkApi.RI SDK Exec RGB_LED Stop(robohand.led)

if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)




errorText, errCode, err = client.RoboSdkApi.RI_SDK_DestroyComponent(robohand.led)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, err =
client.RoboSdkApi.RI_SDK Sigmod PWM ResetAll(robohand.pwm)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, err = client.RoboSdkApi.RI_SDK_DestroyComponent(robohand.pwm)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, err = client.RoboSdkApi.RI SDK DestroyComponent(robohand.i2c)
if errCode != 0 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

errorText, errCode, err = client.RoboSdkApi.RI_SDK_DestroySDK(true)
if errCode != 90 {
return fmt.Errorf("errorCode:%d - errorText:%s", errCode, errorText)

return nil

func start() error {

:= initDevice()
if err != nil {
return err

err = startPositionAllServo()
if err != nil {
return err

err = rotateBody(45, speed)
if err != nil {
return err




err = get()
if err != nil {
return err

err = rotateBody( , Speed)
if err != nil {
return err

err = put()
if err != nil {
return err

err = rotateBody(45, speed)
if err != nil {
return err

err = destruct()
if err != nil {
return err

}

return nil

func main() {

client = risdk.GetClientRPC()

defer client.Client.Kill()

:= start()

if err != nil {
fmt.Println(err.Error())
return

return




Python

MoakntodeHne RI_SDK k npunoxeHuto Ha Python

Cosgagum Python chainn.

KomaHga gns Linux

touch shared_client.py

Komanpga ana Windows

type nul > shared client.py

Ecnun Bbl ucnonb3yeTe TEKCTOBLIN peAakTop,To HE0OX04MMO N3MEHUTb KOOUPOBKY shared client.py Ha
UTF-8 6e3 BOM, nubo ucnonb3oBatb IDE (VsCode,etc.).

CTpykTypa npoekTa

. workspace/
--- > shared_client.py
--- > librisdk.h
--- > librisdk.so/.dll

Moakntounm GubnmnoTteky

from ctypes import *
import platform

platform=platform.system()
if platform=="Windows":

lib = cdll.LoadLibrary("librisdk.d11")
if platform=="Linux":

lib = cdll.LoadLibrary("librisdk.so")

def main():

print("Success")

main()

,D,J'Iﬂ 3anycka CKpurnTa BbINOJIHUM B TEPMUHAre cneayrulyrn KoMmaHay.

python3 shared_client.py

CosgagnM KOMMOHEHT BHYTPY OyHKUMM main



errCode, errText = RI_SDK _InitSDK_()
if errCode !=

print(errCode, decodeErr(errText))

return
descriptor, errCode, errText = RI_SDK CreateBasic_()
if errCode !=

print(errCode, decodeErr(errText))

return

print("descriptor:", descriptor, "--")

decodeErr(err):
return err.value.decode('utf-8")

RI_SDK_InitSDK_():

loglLevel

errTextC = c_char_p()

1lib.RI_SDK InitSDK.argtypes = [c_int, POINTER(c_char p)]
errCode = 1ib.RI_SDK_InitSDK(logLevel, errTextC)

if errCode !=

return errCode, errTextC

return errCode, errTextC.value

RI_SDK CreateBasic ():
descriptor = c_int()

errTextC = c_char_p()

1lib.RI_SDK CreateBasic.argtypes = [POINTER(c_int), POINTER(c_char_p)]

errCode = 1ib.RI_SDK CreateBasic(descriptor, errTextC)
if errCode !=
return descriptor.value, errCode, errTextC

return descriptor.value, errCode, errTextC.value




KoMmnunupyem u 3anyctum ckpunT. Pe3aynbraT ycnelwwHon paboThl AOMKeH BbIrMsAeTb crneayowmm obpasom

-bash
Success

descriptor:1--
-bash

Mpumep nporpammbl Ha PHP ncnonesytowmin Rl SDK

OnucaHue

[aHHasa nporpamma sBAsieTca NpUMepPoM, Ucnonb3oBaHusa 6ubnuotekn. OHa peanunsyeT NPOCTON CLeHapui
noeefeHusi pobota. Cnepsa BCe CepBONPMBOAbI BCTAKOT B YCIOBHOE CTApTOBOE nonoxeHue. Mocne pobot
GepeT kyOuMK C No3nuMKM crieBa u NepemeLlaeT ero Ha nosuuuio cnpasa. Nocne cepBonpuBoAbl BO3BPaLLAOTCS
B NepBOHaYarnbHOE NOMOXEHNE.

OpHOBpPEMEHHO C ABMXeHMEM poboTa, NpoMCXoanuT ceedeHne ceetognopa. CBeToamon roput KpacHbIM
LiIBETOM MOKa CepBONPUBOAbLI NPUBOAATCH K CTapTOBOMY MOMNOXEHUIO, Nocne 3aropaetcs 3eneHbiM. [lanee
CBETOAMOAbI MOPraeT 3efeHbIM Npu NepeaBkeHnn Terna podoTta u MepuaeT CUHUM, Noka poboT knaget/6epeT
KyOuK.

CTpykTypa npoekTa

. workspace/
--- > demo.php
--- > librisdk.h
--- > librisdk.dll/so
---> CH341DLL.DLL/ CH341DLLA64.DLL
--- > SLABHIDDevice.dll
--- > SLABHIDtoSMBus.dll

Peanusauyus

Peanusauusi gaHHow nporpammbl NpeacraBneHa Hke. Ee Takke MOXHO ckavaTb MO CChINKe Ha PEno3nTopuin.
Bbl MOXeTe ckonvMpoBaTh AaHHbIN NpUMeEp U 3anycTuTb Yy cebs.

from ctypes import *
import platform
import time

platform = platform.system()
if platform == "Windows":

1lib = cdll.LoadLibrary("./librisdk.d11")
if platform == "Linux":

lib = cdll.LoadLibrary("./librisdk.so")



https://github.com/rbs-ri/go-risdk

body start_pulse =
arrowR_start pulse
arrowlL_start pulse
claw_start_pulse =
claw_rotate_start_pulse =

arrowR_over_cube position
arrowl_over_cube_position
claw_unclenched_position =
arrowR_cube position =
arrowl_cube_position =

loglLevel =
speed =

device = {
"i2c": c_int(),
"pwm": c_int(),
"body": c_int(),
"claw": c_int(),
"arrowR": c_int(),
"arrowL": c_int(),
"clawRotate": c_int(),
"led": c_int(),

servos = [

{"descriptor": device["body"],
"start _position": body start pulse
}s

{"descriptor": device["claw"],
"start_position": claw_start_pulse
}s

{"descriptor": device["arrowR"],
"start position": arrowR _start pulse
}s

{"descriptor": device["arrowL"],
"start_position": arrowlL_start_pulse
}s

{"descriptor": device["clawRotate"],
"start_position": claw_rotate_start pulse

}s

1ib.RI_SDK_InitSDK.argtypes = [c_int, POINTER(c_char_p)]

lib.RI_SDK CreateModelComponent.argtypes = [c_char p, c _char_p, c_char_p,
POINTER(c_int), POINTER(c_char_p)]

1lib.RI_SDK_LinkPWMToController.argtypes = [c_int, c_int, c_uint8, POINTER(c_char_p)]




1lib.RI_SDK LinkLedToController.argtypes = [c_int, c_int, c_int, c_int, c_int,
POINTER(c_char_p)]

lib.RI_SDK_LinkServodriveToController.argtypes = [c_int, c_int, c_int,
POINTER(c_char _p)]

1lib.RI_SDK_exec_RGB_LED SinglePulse.argtypes = [c_int, c_int, c_int, c_int, c_int,
c_bool, POINTER(c_char_p)]

1lib.RI_SDK_exec_ServoDrive_TurnByPulse.argtypes = [c_int, c_int, POINTER(c_char_p)]
1lib.RI_SDK_ DestroyComponent.argtypes = [c_int, POINTER(c_char p)]
1lib.RI_SDK_exec_RGB_LED Stop.argtypes = [c_int, POINTER(c_char_p)]
1ib.RI_SDK_sigmod_PWM_ResetAll.argtypes = [c_int, POINTER(c_char_p)]

1lib.RI_SDK DestroySDK.argtypes = [c_bool, POINTER(c_char p)]
1lib.RI_SDK_exec_RGB_LED FlashingWithFrequency.argtypes = [c_int, c_int, c_int, c_int,
c_int, c_int, c_bool,

POINTER(c_char_p)]
1lib.RI_SDK exec RGB_LED Flicker.argtypes [c_int, c_int, c_int, c_int, c_int, c_int,
c_bool, POINTER(c_char_p)]
lib.RI_SDK_exec_ServoDrive_Turn.argtypes [c_int, c_int, c_int, c_bool,
POINTER(c_char _p)]

def decodeErr(err):
return err.value.decode()

def initServos():

errTextC = c_char_p()
errCode = c_int

for i in range(len(servos)):

errCode = 1ib.RI_SDK CreateModelComponent("executor".encode(),
"servodrive".encode(), "mg90s".encode(),
servos[i]["descriptor"], errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK_LinkServodriveToController(servos[i]["descriptor"],
device["pwm"], i, errTextC)
if errCode !=
return errCode, errTextC
return errCode, errTextC

def initDevice():
errTextC = c_char_p()

errCode = 1lib.RI_SDK_InitSDK(logLevel, errTextC)




if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK CreateModelComponent("connector".encode(), "pwm".encode(),
"pca9685".encode(), device["pwm"],
errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK_CreateModelComponent("connector".encode(),
"i2c_adapter".encode(), "ch341".encode(),
device["i2c"], errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK_LinkPWMToController(device["pwm"], device["i2c"],
c_uint8( ), errTextC)
if errCode !=

errCode = 1ib.RI_SDK CreateModelComponent("connector".encode(),

"i2c_adapter".encode(), "cp2112".encode(),

device["i2c"], errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK LinkPWMToController(device["pwm"], device["i2c"],
c_uint8( ), errTextC)

if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK CreateModelComponent("executor".encode(), "led".encode(),
"ky016".encode(), device["led"],
errTextC)
if errCode != 0:
return errCode, errTextC

errCode = 1ib.RI_SDK_LinkLedToController(device["led"], device["pwm"],
errTextC)
if errCode !=
return errCode, errTextC




errCode, errTextC = initServos()
if errCode !=

return errCode, errTextC
return errCode, errTextC.value

startPosition(servo):
errTextC = c_char_p()
errCode

errCode = 1ib.RI_SDK exec ServoDrive TurnByPulse(servo["descriptor"],
servo["start position"], errTextC)
if errCode !=
return errCode, errTextC

time.sleep(

return errCode, errTextC

def startPositionAllServo():
errTextC = c_char_p()

errCode = 1ib.RI_SDK exec RGB LED SinglePulse(device["led"],
c_bool(True), errTextC)
if errCode !=
return errCode, errTextC

for i in range(len(servos)):
errCode, errTextC = startPosition(servos[i])
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK exec RGB LED SinglePulse(device["led"],
c_bool(True), errTextC)
if errCode !=
return errCode, errTextC

time.sleep(

return errCode, errTextC.value

def destructServos():
errTextC = c_char_p()




for i in range(len(servos)):
errCode = 1ib.RI_SDK_DestroyComponent(servos[i]["descriptor"], errTextC)
if errCode !=
return errCode, errTextC

return errCode, errTextC

def destruct():
errTextC = c_char_p()

errCode = 1ib.RI_SDK exec RGB LED SinglePulse(device["led"],
c_bool(True), errTextC)
if errCode !=
return errCode, errTextC

errCode, errTextC = destructServos()
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK_exec_RGB_LED_Stop(device["led"], errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK_DestroyComponent(device["led"], errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK sigmod PWM ResetAll(device["pwm"], errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK DestroyComponent(device["pwm"], errTextC)
if errCode !=
return errCode, errTextC

errCode = 1lib.RI_SDK DestroyComponent(device["i2c"], errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK DestroySDK(c_bool(True), errTextC)
if errCode !=
return errCode, errTextC

return errCode, errTextC

rotateBody(angle, speed):
errTextC = c_char_p()




errCode = 1ib.RI_SDK_exec_RGB_LED_FlashingWithFrequency(device["led"],
, 9, c_bool(True), errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK_exec_ServoDrive_Turn(device["body"], angle, speed,
c_bool(False), errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK exec_ServoDrive Turn(device["clawRotate"], , speed,
c_bool(False), errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK_exec_ServoDrive_Turn(device["clawRotate"], , speed,
c_bool(False), errTextC)
if errCode !=
return errCode, errTextC

return errCode, errTextC

def get():
errTextC = c_char_p()

errCode = 1ib.RI_SDK_exec_RGB_LED_FlashingWithFrequency(device["led"],
, 9, c_bool(True), errTextC)
if errCode !=

return errCode, errTextC

errCode = 1ib.RI_SDK exec_ServoDrive Turn(device["arrowR"],
arrowR_over_cube_position, speed, c_bool(False),
errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK exec_ServoDrive Turn(device["arrowlL"],
arrowL_over_cube_position, speed, c_bool(False),
errTextC)
if errCode !=
return errCode, errTextC




errCode = 1ib.RI_SDK_exec_ServoDrive_Turn(device["claw"], claw_unclenched_position,
speed, c _bool(False), errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK exec_ServoDrive Turn(device["arrowR"], (arrowR_cube position -
arrowR_over_cube_position),
speed, c bool(False), errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK exec_ServoDrive Turn(device["arrowL"], (arrowlL cube position -
arrowl_over_cube_position),
speed, c bool(False), errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK exec_ ServoDrive Turn(device["claw"], (-1) *
claw_unclenched_position, speed, c_bool(False),
errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK exec_ServoDrive Turn(device["arrowR"], (-1) *
arrowR_cube_position, speed, c_bool(False),
errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK exec_ServoDrive Turn(device["arrowL"], (-1) *
arrowl_cube position, speed, c_bool(False),

errTextC)
if errCode !=
return errCode, errTextC

return errCode, errTextC

def put():
errTextC = c_char_p()

errCode = 1ib.RI_SDK exec RGB LED Flicker(device["led"],
c_bool(True), errTextC)
if errCode !=




return errCode, errTextC

errCode = 1ib.RI_SDK exec ServoDrive Turn(device["arrowR"], arrowR_cube position,
speed, c_bool(False), errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK exec_ ServoDrive Turn(device["arrowL"], arrowlL_cube position,
speed, c bool(False), errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK_exec_ServoDrive_Turn(device["claw"], claw_unclenched_position,
speed, c _bool(False), errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK exec_ServoDrive Turn(device["arrowR"], (-1) *
arrowR_cube_position, speed, c_bool(False),
errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK exec_ServoDrive Turn(device["arrowL"], (-1) *
arrowl_cube_position, speed, c_bool(False),
errTextC)
if errCode !=
return errCode, errTextC

errCode = 1ib.RI_SDK exec_ServoDrive Turn(device["claw"], (-1) *
claw_unclenched position, speed, c_bool(False),
errTextC)
if errCode !=
return errCode, errTextC

return errCode, errTextC

def start():

errCode, errText = initDevice()
if errCode !=
return errCode, errText




errCode, errText = startPositionAllServo()
if errCode !=
return errCode, errText

errCode, errText = rotateBody(
if errCode !=
return errCode, errText

errCode, errText = get()
if errCode !=
return errCode, errText

errCode, errText = rotateBody(
if errCode !=
return errCode, errText

errCode, errText = put()
if errCode !=
return errCode, errText

errCode, errText = rotateBody(
if errCode !=
return errCode, errText

errCode, errText = destruct()
if errCode !=

return errCode, errText
return errCode, errText

main():

errCode, errText = start()

if errCode !=
print(errCode, errText)
return

print("Success", device)

main()




