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PykoBoacTBo nporpammucta ArFABA MK-70

1 BBepeHue

PyKoBOACTBO MO 3KCMyaTaumm COOep>XX1UT cBeneHus, Heobxonnmele ansa obecnevyeHuns
npaBUIbHOM 3KCMJyaTaunm U NOJIHOrO NCNOJIb30BaHNA TEXHUYECKUX BO3SMOXHOCTEN
npoMbliLIeHHOro KoHTpoJsiiepa AIABA TMK-40, nanee no tekcty NMPUBOP, TJIK nnn KOHTPOJIJIEP.

Pa3paboTka npuno>xeHunm ans KoHTpossiepoB cepun AIFABA MK npegnonaraet ncnonb3oBaHue
SDK B BMAe BMPTyasibHON MalUMHbl C YCTaHOB/IEHHbIM NPOrpaMMHbIM obecrnevyeHnemM.

1.1 WUcnonb3yeMble TEPMUHbI U COKpaLLLeHuUs

SDK - Software development kit - kKoMnaeKT cpeacTB pa3paboTKu NPUNOIKEHUI

SSH - Secure Shell - NpoTOKON 3aLLMLLEHHOrO MOAKIOYEHNS

BM - BupTyasbHaa MmawmnHa

MNAK - nporpaMMupyeMbil TOrUYECKUA KOHTPOAAEP (MPOMbILLIEHHbBIA KOHTPONEP);

OC - onepaumoHHasa cucTema;

MO - nporpamMmMmHoe obecrnevyeHune;

O3Y - onepaTnBHOE 3arnoMuHaloLLee yCTPONCTBO;

@®C - cannoBas cmctema.

2 Ha3HaudeHue

MpombineHHbIN KoHTpoiep ATABA MK-40 npegHa3sHa4vYeH A5 co3faHns CUCTEM
aBTOMaTU3NPOBAHHOIO YMpPaBAEHUS TEXHOIOrMYeckM 06opyaoBaHNEM B pa3IM4HbIX 061acTax
MPOMbILLIEHHOCTHN, XUJULHO-KOMMYHaJIbHOrO U CeJIbCKOro X03AMCTBa.

JNlornka paboTbl KOHTpOJIEPa onpepenseTcs noTpebutenem B Npouecce NPorpaMmMmnMpPoOBaHms
KOHTpoJuiepa. MNporpaMMupoBaHue OCyLecTBASAETCA C MOMOLLBIO pa3/iInyHbIX CPencTB
pa3paboTkn c ncnosbloBaHnem KkomnunstTopos C/C++.

3arpyska npoekTa B nNpubop 1 ero oTnaaka NponseoasaTcs Yyepes nHTepdeic Ethernet.

3 HacTpouka npubopa

Ha ypoBHe onepaunoHHON CUCTEMbI Npnbop nMeeT halsioBble pecypcCbl U CUCTEMHYIO KOHCO/b. B
hannax cogepxunTca Heobxogmnmasa nHpopMaumnsa ansg pabotsl OC 1 NONb30BaATENILCKOIr0
MPUKIagHOro NnporpaMmmHoro obecneyeHme. KoHCoNb CAYXUT OS5 UHTEPAKTUBHOIO
B3anmopencteus ¢ OC (BbimosiHeHNSA KoMaHa OC v T.n.).

dannoBas cuctemMa CocTouT 13 cuctemHon ®C 1 moHTUpyemon ®C, KoTopas AOCTYyMNHa Kak Ha
yTeHue, Tak 1 and 3anucull], uMmetowasa cneayole To4KU MOHTUPOBAHNS:

* /run/media/mmcblk* onsa SD-kapThbl;
* /run/media/sda* ona n USB-dneuw;
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PykoBoacTBo nporpammucta ArFABA MK-70
CncTteMHas KOHCOJ/Ib HAaX0ANUTCA Ha NocnenoBaTesIbHOM nopre RS-232. MapamMeTpbl TepMUHania
ONAa KOHCOJIM cneaytouimne:

» CkopocTb (6uT/c): 115200
e BUTbl gaHHbIX: 8

* YeTHOCTb: HeT

» CTonoBble 6uThl: 1

* YripaBJsieHue NoToKoMm: Het

CoefnHeHMe KOHTpoJIIepa C NePCOHasIbHbIM KOMMNbIOTEPOM MO MHTepdency RS-232
NPOU3BOANTCS HYJIb-MOAEMHbLIM Kabenem.

Mpw 3arpy>xeHHon OC, NOAKIOYEHHON N HACTPOEHHOW CETU AOCTYN K CACTEMHON KOHCON
MO>XHO MoJly4uTb No SSH.

lMpaBa agMMHUCTpPaTOpa 418 BXoda rno SSH:
* JloruH: root
* [laposib OTCYTCTBYET

3.1 YcTaHOBKa BpeMeHMu U aaThbl

Ons ycTaHOBKW BPEMEHU 1 aTbl cnefyeT BOCMNOJ/1Ib30BaTbCA KOMaHOON:
date MMDDhhmmYYYY

roe

e MM - mecsy, (1-12);

e DD - yucno (1-31);

* hh - yacel (0-23);

* mm - MUHYThI (0-59);
* YYYY - roga.

[Ons coxpaHeHUs yCTAaHOBJIEHHOIrO BPEMEHM U AaTbl B YaCbl peasibHOr0 BPEMEHU BOCMOJIb3YNTECh
KOMaHOoI:

hwclock —w

Mpn NogKAtoYeHU KOHTpossiepa K ceTu Ethernet n Hannymn Beixofa B HTEpHET, NponcxoanTt
CUHXPOHM3ALNSA BPEMEHWN C CEpBEPAMU TOYHOI0 BPEMEHMN.

YacoBow nosic ycTaHaBanBaeTcs B hanne /etc/profile nyTem 3agaHmna nepeMeHHON OKPYXKEHMUS
TZ. Hanpumep, export TZ="STD-5" (ons EkaTepunHbypra).

3.2 Joctyn K ¢hannaM KOHTpoJsiepa

JocTyn K channam n pecypcam KoHTpoJsiepa npu 3arpy>xeHHon OC (B T.4. 3aNyLLEHHON CUCTEMBI
ncnonHeHns CODESYS) MO>XHO NoslyunTb cienyowmmm cnocobamm:

* yepes CUCTEMHYIO KOHCOJIb Ha nopTe RS-232;
* yepes CUCTEMHYI0 KOHCOJIb SSH-cepBuCa;
* yepes sftp-cepaep;
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PykoBoacTBo nporpammucta ArFABA MK-70

Onsa poctyna K daniaM KOHTposiepa Yepes sftp-cepsep cnenyeT nonb3oBaTbcsa Unix-
coBMecCcTUMbIM sftp-knnentom. MNog OC Windows 3To MoxeT bbiTb, Hanpumep, WinSCP, Total
Commander n T1.n.

Onsa Toro 4tobbl MMeTb gocTyn K SD-kapTe 4yepe3 USB-uHTepdenc, Heobxoammo 3arpysmTb
MoAayNb g mass_storage.ko. MNpu noakn4eHNn KomneoTepa K pasbemy USB-OTG npubopa, Ha
KoMMblOTEPe MOABUTCH CbEMHbBIN AUCK C cOAepXUMbIM SD-KapTbl. Tak>Ke 3arpyska AaHHOro
Moaynsa HeobxogmMma ona nogknoveHns K pasbemy USB-OTG apyrux yctponcts (USB-chnew n
T.M.).

modprobe g mass storage file=/dev/mmcblk0

3.2.1 HacTpo#Ka ceTeBOro gocryna
Mo ymonyaHuto Mprnbop HacTpoeH Ha NoJsly4eHne ceTeBoro agpeca ot DHCP-cepsepa.

MpocmoTpeThb IP-agpec n opyryto ceTeByto KOHUrypaLuto ansa Bcex nHTepgerncos Ethernet
MO>XHO 13 KOHCONM, HabpaB KOMaHAY:

ifconfig

root@agava6432 40:~# ifconfig
eth0 Link encap:Ethernet HWaddr A8:1B:6A:48:71:93
inet addr:192.168.10.215 Bcast:192.168.10.255 Mask:255.255.255.0
inet6 addr: fe80::aalb:6aff:fed48:7193%132688/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:865 errors:0 dropped:16 overruns:0 frame:0
TX packets:98 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:75565 (73.7 KiB) TX bytes:13702 (13.3 KiB)
Interrupt:173

lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
inet6 addr: ::1%132688/128 Scope:Host
UP LOOPBACK RUNNING MTU:65536 Metric:1
RX packets:6 errors:0 dropped:0 overruns:0 frame:0
TX packets:6 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1
RX bytes:540 (540.0 B) TX bytes:540 (540.0 B)

usho Link encap:Ethernet HWaddr 46:10:3A:B3:AF:D9
inet addr:192.168.7.1 Bcast:192.168.7.3 Mask:255.255.255.252
UP BROADCAST MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

root@agava6432 40:~#

3agaTb cTaTudeckun IP-agpec nHtepgeca eth0 MmoxxHo B haline /etc/systemd/network/10-
eth.network, Hanpumep:

[Network]
DHCP=no
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PykoBoacTBo nporpammucta ArFABA MK-70

Address=192.168.10.100/24
Gateway=192.168.10.10

Onga pefakTupoBaHna haria MOXKHO BOCMNOJ/Ib30BaTbCA BCTPOEHHbLIM (hasloBbIM MeEHeXXepoM mc,
nnbo ycTtaHoBMTb noakatoyeHme K Mpubopy 4epes USB nHtepdeinc (agpec MJK - 192.168.7.1) no
npoTokony SFTP n nameHuTb hann nmewowmmcsa B OC TEKCTOBbIM pelaKTOPOM.

4 AnnapaTHble pecypcCbl KOHTpoJnepa

4.1 3BYyKOBOM M3BeLLaTesNb

[dpaviBep peructpmpyeTcs Kak yCTponucTBo /sys/devices/beeper. [1n8 nofaym 3ByKOBOro CUrHana
BBEAUTE B TEPMMHANIE KOMaHAy:

echo -en "\07" > /dev/tty5

4.2 CBeTtomuopbl

LOpanBep perncTpupyeTcs Kak yCTPOUCTBO /sys/class/leds. B kaTanore npucyTCTBYIOT YCTPOWCTBa
018 ynpaBieHnsa COOTBETCTBYOWUMN CBETOAMOAAMMU:

agava:work:green - 3eneHbin cBeToauog "Pabota";

agava:fault:red - KpacHbIn cBeTogmop "Asapusa";

agava:panel:fault:red - kpacHbIn cBeTOAMOA "ABapusa" Ha BbIHOCHOM NaHenu;
agava:panel:fault_usr:green - 3enéHbin ceeToamnon "Asapmna" Ha BbIHOCHOW MaHenu;
agava:panel:prog_usr:red - KpacHbln cBeToAMOL "lMporpamMmma" Ha BEIHOCHOW NaHenu;
agava:panel:programm:green - 3ef1éHbI cBeTOoAMo "lMporpamMmma" Ha BbIHOCHOW MaHenu;
agava:panel:work:green - KpacHbIn cBeToaunog "PaboTa" Ha BLIHOCHOM NaHenw;
agava:panel:work_usr:red - kpacHbIi cBeToamon "PaboTa" Ha BbIHOCHOM MaHenu.

Ona sknoveHnd, HanpuMep, ceetogmnona "lMporpamma”, n3 TepMrUHana Hy>XHO nogatb KOMaHAOy
echo 1 > /sys/class/leds/agava:programm:green/brightness.
Ina BbIKJtOYEHNSA:

echo 0 > /sys/class/leds/agava:programm:green/brightness.

4.3 EEPROM
PernctpupyeTtcsa Kak ycTponcTBo /sys/bus/i2c/devices/0-0050/fram.
Ina npoBepku 3anucu Heobxo[oMMO BbINMOHUTE KOMaHAbI:

cd /sys/bus/i2c/devices/0-0050

echo "TEST" > eeprom
head -c 300 eeprom | hexdump -C
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PykoBoacTBo nporpammucta ArFABA MK-70

Y6enonTbCA, 4TO 3anMcanacb cTpoka "TEST".

4.4 RTC

YCTaHOBUTb CUCTEMHOE BPEMSA KOMaHOOW:
date -s "2016-06-28 17:47:00"

3anucaTb Bpems B RTC koMmaHaon:
hwclock -w

BbIKN04YNTb KOHTpPOIIEpP. Yepe3 1 MUHYTY BKJIIOYMTb KOHTPOJIIEpP, KOMaHaon date ybeanTbcs,
YTO YCTAHOB/IEHO NpPaBUJIbHOE CUCTEMHOE BpeMs.

4.5 Mopacsetka TFT
Ona ymeHbLIeHns ypOBHSA MOACBETKU SKpaHa BbIMOJIHUTE KOMaHAY:

echo 1 > /sys/devices/platform/backlight/backlight/backlight/brightness
Ona ymeHblLUeHNA YPOBHSA MOACBETKU 3KpaHa BbINOJIHWTE KOMaHAy:

echo 8 > /sys/devices/platform/backlight/backlight/backlight/brightness

4.6 Touchscreen

[na npoBepKn TauCKpUHa, NOAKIIOYEHHOMY K BCTPOEHHOMY B MPOLIECCOP KOHTPOIEPY,
BbIMOJIHUTb KOMaHAY:

evtest /dev/input/touchscreen®
nnum
evtest /dev/input/by-path/platform-TI-am335x-tsc-event

Ha)xnmas Ha 3KpaH, MOXXHO y6eANTbLCS, YTO PErMCTPUPYIOTCA COOTBETCTBYOLME COBLITUS.

Onsa KanmbpoBKW TauCKpUHa Npu MCNOoJIb30BaHUK rpaguyeckon cnctemol Weston, Heobxoanmo
yOoannTb annbl, BbIMOJAHUB clegyouwme KoMaHabl:

rm /etc/udev/rules.d/ws-calibrate.rules
rm /run/media/mmcblkOpl/ws-calibrate.rules
reboot

4.7 MocnepoBaTeJsibHble NOPThbI

MocnenoBaTesibHbIE MOPTbl PEFNCTPUPYIOTCHA B CUCTEME KaK ycTponcTBa /dev/ttySO - /dev/ttyS5.
YcTponcTso /dev/ttySO - nokanbHasa WWHa 415 CBSA3M C MOAYNAMMU.

YcTponcTtso /dev/ttyS1 - RS-232 (cMcTemMHas KOHCOJb).

YcTponcTteo /dev/ttyS2 - nopT RS-485 Nel.
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PykoBoacTBo nporpammucta ArFABA MK-70

YcTponcTeo /dev/ttyS3 - nopT RS-485 Ne2.
YcTponcTeo /dev/ttyS4 - nopT RS-485 Ne3.

N3 TepMnHana CUCTEMHOM KOHCOJIN MOXKHO BbIMOJIHUTb KOMaHAy YCTAHOBKW CKOPOCTUM NMopTa
1200 6uT/cek:

stty -F /dev/ttyS0O 1200
nnn 230400 6uT/cek:
stty -F /dev/ttyS® 230400

Ons BKAKOYEHUSA N NPOBEPKU annapaTHOro KOHTPOASA ynpaBneHns notokom RTS/CTS nopante
KOMaHAay:

stty crtscts -F /dev/ttySO
Bbik/to4YeHMe annapaTHOro KOHTPOSA:

stty -crtscts -F /dev/ttySoO

4.8 Ethernet

PaboTa nopTa Ethernet nognep>xnBaeTca onepauMoHHON CUCTEMOW, NMOJSIb30BATESIIO AOCTAaTOYHO
ncnosb3oBaTb UHTepdenc ethO nnu apyron, ecnm bbina NponsBegeHa CMEHA UMEHWN
nHTepdenca.

4.9 USB OTG

MopT USB OTG hyHKLNOHMPYET Npu 3arpy>xeHHOM MoayJsie ragxxeTa g_mass_storage.ko. ns
3arpyskm Mmoayns Heobxoanmo BbIMOJAHUTb KOMaHAY:

modprobe g mass storage file=/dev/mmcblk0

Mocne yero NogKNOYNTbL KOHTPOJIIep Kabenem miniUSB/USB kK komnbloTepy, ybeanTbcs, 4To Ha
KOMMbloTEpe NOSABUTCA HOBbIM AUCK - SD-KapTa, yCTaHOBJ/IEHHAs B KOHTpOJJiepe.

Onsa npoBepkn pexnma USB host HeobxoanMo NoaKNIYNTb K KOHTponiepy Kabens OTG, B
KOTOpbIA YCTaHOBUTb USB-thnell. YoeanTbcs, 4To el onpenensieTcs KOHTPOoepomM.

4.10 Cybmopynu

HocTyn K curHanam, obpabaTbiBaeMbiM cybMoaynaMn, ocyLLLeCTBASETCA No NpoTokoay Modbus-
RTU. OnuncaHne peannsauunm npoTokosa obMeHa NpMBeAEHO B OTAE/IbHOM JOKYMEHTE.

5 HacTtpouka BMpPTyaJZibHOW MaLUUHBI

5.1 Bxopn B BM
Onsa Bxoga B BM ncnonb3ynte cnegytouwme pekKBuU3nNTbI:

[MTonb3oBaTeNb: user
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PykoBoacTBo nporpammucta ArFABA MK-70
Maponb: user

5.2 HacTtpomka ceTeBOro B3aMmmMoaAencTBusA

Ona nooknatoyeHUs BM K noKanbHOM BbIHNCINTENbHOW CETU KaK noJiHoueHHoro MK moxkeT
notpeboBaTbCsa n3MeHeHue IP-agpeca.

Ons pa3oBoro 3agaHus IP-agpeca MalunHbl, AENCTBYIOLWEro A0 nepesarpysku, BOCNob3ynTech
KoMaHaon (noTpebyeTcs BBOA NapoJsis Nosib30BaTeNs):

sudo ifconfig eth0 <address> netmask 255.255.255.0
[Onsa 3agaHns MOCTOAHHOINO agpeca oTpenakTupymTe gann /etc/network/interfaces:

# interfaces(5) file used by ifup(8) and ifdown(8)
auto lo
iface lo inet loopback

# The primary network interface
auto etho

iface eth0 inet static

address 192.168.10.42

netmask 255.255.255.0

gateway 192.168.10.10
dns-nameservers 192.168.10.10

6 Pa3paboTka nonb3oBaTeNILCKOro NpuUKJAamHoOro
nporpaMMHOro obecne4yeHms ¢ MCNOJIb30BaHUEM
kKoMmnunatTopoB C/C++

[aHHbIN pa3gen npeaHasHayeH ANs crneunanncTos, obagatowmnx 3HaHmusaMm a3eika C/C++, a Tak
»Ke onbITOM COOPKM NPUSIOXKEHWIA C UCMONb30BAaHNEM CUCTEMbI make.

[deTanbHoe onucaHne nopsigka pa3paboTku NpunoxxeHunn Ha a3blkax C/C++ npuBeneHo B
COOTBETCTBYOWEN NuTepaType (cM. pasgen 9). Hnxe onucbiBatloTCcs AENCTBUSA, cneunduyHble
ona KoHTponnepos AIFABA Ha 6a3e OC Linux RT 4.4.

Ons Havana paboTbl HEO6XOANUMO YCTaHOBUTL BUPTYasbHYto MawmnHy VMWare Player ¢ OC
UBUNTU 14.04, B KOTOpPOW y>Xe yCTaHOBJIEHO BCe Heobxoanmoe nporpamMmmHoe obecrnevyeHue:

* Kpocckomnunatop C/C++
* SFTP KAneHT

* SSH Server

* Qt Creator

6.1 Pa3paboTka npocToro NnpuMysio>KeHus C UCNoJib30BaHUEM CUCTEMbI
coopku make B cpegpe Linux

Pa3paboTaem HebosibLLIOE NPUIOKEHNE, NCNOJb3YIOLLLEe arnnapaTHoe obecnevyeHne KOHTpoJIIepa
AT'ABA 6432.40.

MpunoxxeHue 6y)1eT noo4vyepenHoO BK/KOYaTb N BblK/1O4YaTb BCe nMMerLllnecda ceetTognobl, a Tak
XKe cBeTogmnoabl noACBETKN gucnnes.
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NcXoaHbIE TEKCTbI MPUIOXKEHNA AOCTYMNHbI B BUPTYasibHOM MallnHe no agpecy: File://home/user/
applications/LEDTest

6.1.1 Co3spaHue Makefile

Bocnonb3yemcs rotoBbiM ocHOBHbIM makefile, conep>xawmmca B parine “Makefile” B kaTanore
LEDTest. OnncaHme npuHUMNoB co3gaHnsa makefile npuBeneHo B COOTBETCTBYIOLWEN InTepaType
(cm. pa3gen 9). OcHoBHOM makefile KpoMe NMPOYNX MHCTPYKLNIA COOEPXKUT YCTAHOBKY MMEHN
harna BbIXOAHOMO MPUSIOXKEHNS, @ TaK XXe MMeHa (halnoB, CoaepKallnx NCXOAHbIe TEKCThI.

OcHoBHoOM makefile gononHAT ABa AonoaHUTENbHbIX: debug.mak n release.mak gns
OT/Iaf04YHON N PEesIN3HON BEPCUIN NMPOrpaMMbl COOTBETCTBEHHO. B gonosHnTenbHbix makefile
YKa3bIBaOTCA MYTU A0 KPOCCKOMMUAATOPA, KJIHOYN KOMMUASALUN N INHKOBKMU.

6.1.2 Co3paHue TeKCTa NporpaMmsbl.

Hanunwem OCHOBHOIM KOA NMPUIoXXeHUs Ha A3bike C++, n nomecTum ero B pann «LEDTest40.cpp»

6.1.3 COopka npuyio>KeHus
Ons cOopKu NpUIOXKEHMA 3aNyCTMM KOMaHAy make B AUPEKTOPUN C UCXOAHBIMU TEKCTAMMU:
user@ubuntu:~/applications/LEDTest40$ make

Mo ymonyaHuto cbopka byneT BbiNoNHEHa B BapuaHTe Debug, To ecTb ¢ 4ONOAHUTENLHON
0TNafo4YHON MHOpMaLNen.

Mpun cbopke NPUNOXKEHNA B KOHCO/b BbIBOAUTCS MHOPMaLUs 0 npouecce c6opku, owmbkax u
T.O.:

user@ubuntu:~/applications/LEDTest40$ make
/home/user/ti-processor-sdk-linux-rt-am335x-evm-03.03.00.04/linux-devkit/sysroots/x86 64-
arago-linux/usr/bin/arm-linux-gnueabihf-g++ -std=c++11 -fexceptions -ggdb -ffunction-sections
-00 -DDEBUG=1 -c LEDTest40.cpp -o Debug/LEDTest40.0 -MD -MF Debug/LEDTest40.dep
/home/user/ti-processor-sdk-linux-rt-am335x-evm-03.03.00.04/1linux-devkit/sysroots/x86 64-
arago-linux/usr/bin/arm-linux-gnueabihf-g++ -o Debug/LEDTest40 -Wl,-gc-sections -Wl, --start-
group Debug/LEDTest40.0 -Wl,--rpath='$0RIGIN' -Wl,--end-group

IOna c6opKn penmn3Horo BapraHTa NpUIoXKeHNs 3anycTuMm make C ykasaHneM BapuaHTa cbopku:
CONFIG=RELEASE make

C6opKa NMPUJIOXKEHNA B 3TOM BapunaHTE 6YD,ET nponssegeHa aHaJa0rM4HoO npeabiayuiemMy.

6.2 Pa3paboTka npocToro Nnpusio>XKeHusa ¢ MCNoJib30BaHMEM CpeacTB
Visual Studio u VisualGDB B cpene Windows

Ncnonb3oBaHme VisualGDB no3BoanT 3HaYMTEsNIbHO NMOBLICUTL YA06CTBO U CKOPOCTb pa3paboTku
MO pna koHTposasiepoB ¢ OC Linux, Tak Kak pegakTupoBaHMue TEKCTOB N OT/NlafKa BeOeTCcsa B
cpege Visual Studio.

[Onsa Havana paboTbl HeobXxoAMMO yCTaHOBUTL Ha MK ¢ Windows nporpammHoe obecneyeHune
OOMOJIHUTENIBHO K TOMY, 4YTO yKa3aHo B . O:

e VisualGDB
* Visual Studio 2013
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6.2.1 Co3paHue npoekta VisualGDB

Mocne ycTtaHoBkK Heobxoammoro MO co3zpganmm npoekT Ana VisualGDB, koTopbih 6yaeT XpaHUTb
CO3[aBaeMoe HaMW NPUNOXKEHMe.

OTkpbiBaem Visual Studio. N ngem B meHio File->New->Project

Bbibnpaem VisualGDB -> Linux Project Wizard. Yka3biBaeM nanky A5 NPoeKTa U UMs NpoeKTa.

Ha pmaHHOM 3Tane Bbl6paHHbIe napaMeTpbl OCTaB/IAEM 6e3 nsmeHeHus:

Haxnumaem «Next»

HacTpanBaeM napameTpbl, Kak YKa3aHO Ha PUCYHKE HUXKE:

Mpu HacTpolike nons «Remote computer» Boibnpaem nyHKT «New connection». MoaBUTCSH OKHO C
rnapaMeTpamm coeiHeHUA. 3anoJIHAeM MoJIs, KakK YKa3aHO Ha PUCYHKE HUXKeE:

Ha>kumaem «Create». Mpn nepBoM NOAKIOYEHNN MOSIBUTCSH OKHO:

Ha>kumaem «Remember ...» 1 elle pa3 NOATBEP)KOAEM CBON HAaMEPEHUS.

Mpwn 3anonHeHun nons «Remote toolchain» Bbibupaem NyHKT «Specify toolchain manually by
locating gdb» 1 yka3blBaeM MecToHaxoxxaeHune gdb B hannoBon cucteme BUPTYasibHOW MaLUUHbI:

Haxxnmaem «Open» 1 BO3BpaLLaeMCsl K OKHY HaCTPOMKM coegmHeHnin. Haxxnmaem «Next»

MponcxoanT coenHEHNE C BUPTYaslbHON MaLLMHON 1 LeNeBbIM YCTPONCTBOM. B cnydae
Hernonanok bynet otobpa)keHo coobLieHne 06 OTCYTCTBUM CBS3U.

[anee nget npoBepka LEJIEBOro YCTPOMCTBA Ha Haan4mne Bcex HeobxoAUMbIX KOMMNOHEHTOB:
Mpn NnpoBepke MoXXeT 06HapyXUTbCS HeECOBNAAEeHNE NEPEMEHHbIX OKPY>XeHUs. B 3ToM cnyyae
NOSIBUTbCS OKHO:

Cornacutechb Ha NpeanoXKeHHble BapuaHTbl UCNpaBieHNa U HaxxmuTe «OK»

[Danee Bbibpaem nyHKT «Store source files on Windows computer»:

Ha aTane comnocTaBneHus nyTe|7| MOXHO HNY€ero He MeHATDb.

Haxumaem «Next»

Haxnmaem «Next»
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Ha>xnmaem «Finish». Co3gaHne npoekTa Ha 3TOM 3akKoH4eHo. anee Visual Studio cospacTt
pelleHne, coaeprkallee 0gNH NPOEKT, MapaMeTpbl KOTOPOro Mbl TOJIbKO YTO 3aKOHYUIN
HacTpanBaTb.

Mo3aHee BCe HACTPOMKKM MPOEKTA MOXKHO N3MEHUTb, BbibpaB B MeHt0 KoMaHAy «Project->
VisualGDB Project Properties».

Tak e npu pa3paboTke NpoekTa nHorga TpebyeTcs N3MeHUTb NapaMeTpbl COopKY,
onTMMM3auunm, ykasaTtb Tpebyemblie Gubnmotekn n 1.4. 3T NnapamMmeTpbl He06X0AMMO yKa3aTb B
makefile gna cooTBeTCTBYIOWEro BapnaHTa cbopkun: Debug - debug.mak, Release - release.mak.
dannbl makefile MOXKHO OTKpPbITb Yepe3 OKHO «Solution explorer».

6.2.2 HanosnHeHMe npoekKTa KOgoM
I‘Iepe|7uJ,eM K HaMnoJIHEHNIO MPOEKTa NMporpaMMHbLIM KOOOM.

OTKpoeM OKHO «Solution explorer», cogep>xaliee Bce palsibl HaWero NpoekTa, 0OTKPoeM ann
«LEDTest.cpp». ®ann cooep>XnT TeKCT npumMepa:

#include <iostream>
using namespace std;

int main(int argc, char *argvl[])

{

char sz[] = "Hello, World!"; //Hover mouse over "sz" while debugging to see its
contents

cout << sz << endl; //< Put a breakpoint here

return 0;
)

3aMeHNM BeCb UMEILMIACA TEKCT Ha TEKCT Hallel nporpamMmsi:

#include <stdio.h>
#include <stdlib.h>
#include <fcntl.h>
#include <unistd.h>
#include <linux/fb.h>
#include <sys/ioctl.h>
#include <errno.h>
#include <string>
#include <string.h>
#include <vector>

using namespace std;
using std::vector;
using std::string;

int g _iMode = 0;

int TestLEDs()
{

vector<string> arrDevices;

arrDevices.push back("/sys/class/leds/agava:panel:work:green/brightness");
arrDevices.push_back("/sys/class/leds/agava:panel:work usr:red/brightness");
arrDevices.push back("/sys/class/leds/agava:panel:fault usr:green/brightness");
arrDevices.push back("/sys/class/leds/agava:panel:fault:red/brightness");
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arrDevices.push _back("/sys/class/leds/agava:panel:programm:green/brightness");
arrDevices.push back("/sys/class/leds/agava:panel:prog usr:red/brightness");

char val;
FILE* f = NULL;

int fd = -1;

for (int t = 0; t < arrDevices.size(); t++)

{
f = fopen(arrDevices[t].c_str(), "r+");
if (fi!= NULL)
{
val = 0x31;
fwrite(&val, sizeof(char), 1, f);
fflush(f);
usleep(1000000);
val = 0x30;
fwrite(&val, sizeof(char), 1, f);
fclose(f);
}
else
{
printf("Error opening led device %s.\n", arrDevices[t].c str());
}
}
return 0;
}
int main(int argc, char **argv)
{
printf("LEDTest: AGAVA6432.40 leds testing program.\n");
TestLEDs();
return 0;
}

6.2.3 COopka npuJio>KeHus
CkoMnunampyeM npoekT: Bbibrpaem KoMaHay «Build->Build Solution».

B oKHe BblBOLa MOABUTCSH TEKCT:

1I>------ Build started: Project: LEDTest, Configuration: Debug Win32 ------

1> VisualGDB: Sending 6 updated source files to build machine...

1> VisualGDB: Run "make CONFIG=Debug" in directory "/tmp/VisualGDB/d/LEDTest/LEDTest/LEDTest"
on user@192.168.10.42 (SSH)

1> mkdir Debug

1> /home/user/gcc-linaro-6.3.1-2017.02-x86 64 arm-linux-gnueabihf/bin/arm-linux-gnueabihf-g++
-ggdb -ffunction-sections -00 -DDEBUG=1 -c LEDTest.cpp -o Debug/LEDTest.o -MD -MF Debug/
LEDTest.dep

1> /home/user/gcc-linaro-6.3.1-2017.02-x86 64 arm-linux-gnueabihf/bin/arm-linux-gnueabihf-g++
-0 Debug/LEDTest -W1l,-gc-sections -Wl, --start-group Debug/LEDTest.o -Wl,--rpath='$0RIGIN'
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-Wl, --end-group
========== Build: 1 succeeded, 0 failed, 0 up-to-date, 0 skipped ==========

MpuBeOeHHbIN TEKCT COAEPXXUT NOPSAAOK AENCTBUN CUCTEMbI NPU COOPKe MPUIOKEHUS:

* OTMpaBKa LWeCTn hasioB C MCXOOHbIMU TEKCTAaMKN Ha MallMHY COOpKK No agpecy
192.168.10.42
» cbopka npuno)xxeHna B BapmaHTe Debug Ha MalwwnHe cbopkm 192.168.10.42

Cbopka 3aBeplueHa, 04HO NPUIoXKeHNe CobpaHo yCreLlHo.

6.2.4 OTnapka npunoxeHua B cpepe Visual Studio
Mocne ycnewHom KOMNUAALMN MPUIOXKEHNA MOXHO NEPEnTn K oTnagke.
MocTaBnM TOYKY oCTaHOBa (Knasuwa F9 no ymonyaHuo) Ha CTpoOKe:

f = fopen(arrDevices[t].c_str(), "r+");

BbizoBeM koMaHAy «Debug->Start debugging with GDB». [M0SBUTCSA OKHO NMOAKIIOYEHUS K
Leneomy yCcTponcCTBY:

Mocne nogknoyveHnsa GDB kineHTa K GDB cepBepy Ha KOHTpoOJiepe Ha4yHeTCHa oTNafKa
nporpamMMbl U NpU AOCTUXKEHNM MEeCTa C TOYKOWN OCTaHOBa BbINOJIHEHME ByaeT NpUOCTaHOBEHO.

BbiBOO, KOHCOMN:

Process /tmp/LEDTest40 created; pid = 640
Listening on port 2000

Remote debugging from host 192.168.10.42
LEDTest: AGAVA6432.40 leds testing program.

OTKkpoeM okHO Watch 1, BHeceM B CNUCOK OTCNeXUBaeMbIX MepeMeHHbIX NepeMeHHble «t»,
«arrDevices»:

[anee oTnagKy MOXXHO MPOAOJ/IKMUTb, 3aMyCTUB MPUJIOXKEHNE Ha BbINOJIHEHWE A0 CliefyoLLleln
TOYKW OCTaHOBA, MO0 NPOAO/IXKMNTL BbIMOJIHEHME NPOrpamMMbl MO LIaram.

7 Pa3paboTtka rpadpmyecKoro npmsao>KeHus ¢
Mcnonb3oBaHuem Qt

7.1 Co3paHue npoekTa B Qt Creator

Co3pagunm npoekT ¢ umeHeM «QtTestl» B cpene Qt Creator, koTopbin byaeT xpaHUTb
CO3aBaeMOE HaMW MNPUIIOXKEHME.

OTKpblBaeM cpeny pa3paboTku. BeizbiBaem koMaHay «New Projects.

OTKpbIBAETCA OKHO CO3aHNA MPOeKTa, B KOTOPOM Ha NepBOM 3Tane HeobxoaumMo BeibpaTb Tun
pa3pabaTbiBaeMoro npunoxeHus. Boelbupaem BapmaHT «Qt widgets application» n Haxxnmaem
KHOmMky «Choose...»:
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Hanee BBOANUM MMSA HOBOIO MPUIOXKEHWS, @ Tak Xe NyTb, M0 KOTOPOMY OH ByaeT XpaHUTbCA U1
HaXXMaeM KHOMKy «Next >»:

Hanee nepexoaunm K Boibopy kKoMmnnekToB cb6opku npunoxennn. B SDK AGAVA B cpege Qt Creator
y>xe co3naH koMnaekT «AGAVA40-ARM7», HeobxoauMbln anst COOPKN NPUIOXKEHUA Noxg,
KoHTponnep ArFABA MK40. OctaBnasieM BbIBOp, Kak yKa3aHO Ha PUCYHKE HUXXE N Ha)KuMaeM
KHOMKY «Next >»:

[lanee Ham NpefoCTaB/IAETCS BO3SMOXXHOCTb M3MEHUTb MMEHa CO34aBaeMbIX (PalioB 1 KJ1AacCoB.
Ecnun TpebyeTca BHECTU M3MEHEHUS,, BHOCUM MX U HAaXKMMaeM KHOMKY «Next >»:

Ha nocnegHem 3Tane co3gaHMs NPOEKTa MOXXHO MOAKJIIOYNTL K MPOEKTY CUCTEMY KOHTPOJIS
BEpCMN. B BUpTyanbHOM MallMHeE He YCTaHOBJIEHbl CUCTEMbI KOHTPOJIS1 BEPCUiA, MO3TOMY NPOCTO
Ha>KnMaeM KHoMKy «Finish»:

Ha 3TOoM co3paHune npoekTa MOXKHO CYUTaTb 3aBepLlueHHbIM. CO34aHHbIA MPOEKT MOXHO
CKOMMUANpPoBaTb, HO 6e3 [ONONHUTENbHOW HAaCTPOMKN €ro HEBO3MOXXHO pa3MecTuTb U
3anyCcTUTb Ha LLeN1eBOM YCTPOMNCTBE.

7.2 [JonosiHMTeJNbHAaA HAaCTPOMKa NpoeKTa

Ons pobaBneHns BO3SMOXXHOCTU KOMMUISLUUN N pa3MeLleHns NpoeKTa Ha LiesleBOM yCTPoncTBe
HeobxonMmo:

3apaTb NyTb pa3MeLlleHNd NMPoeKTa Ha L eneBsoM yCTpOVICTBe

Co3paTb HY>)XHOe uLeneBoe ycTponcTeo B Qt Creator gnsa pasmelleHmns 1 3anycka NnpoekToB

7.2.1 Pa3MeLwieHue NPUJIOOKEHUA Ha LeJsieBOM YCTPOUCTBE

Ons onpeneneHns Nyt pasMelleHns NPUIoXKeHNa Ha LiesieBoM yCTpoCcTBe HeobxoamMmo B
haine NnpoekTa pa3MecTUTb MPUMEPHO CliedyoLIne CTPOKN, onpeaensioume TUM LUesieBoro
YCTPOWNCTBA U NyTb pa3MeLleHns:

linux-* {
target.path = /tmp

INSTALLS += target
}

7.2.2 Co3paHue LeneBOro yCTpoucrsea

Onsa pazMeLlleHns nNpuaoXKeHns Ha LesieBOM YCTPONCTBE M BO3MOXKHOCTM €ro 3anycka/oTnagku
HeobxoAnMOo co3aaThb LeneBoe ycTponcTeo B Qt Creator. 1ns 3Toro BeizoBeM KoMaHAy «Tools |
Options», n nepengem Ha BkNagky «Devicess:

Puc. 1 OkHo "Options"
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Ona cozpaHnsa HOBOIrO YCTPOMCTBA Ha)XMeEM KHOMKY «Add».

B nosBmBLIEMCH OKHE BblbMpaem BapmaHT «Generic Linux Device» n Haxnmaem KHonky «Start
Wizard»:

Oanee B noasmewemcs okHe «New Generic Linux Device Configuration setup» BBoaum
napamMeTpbl HOBOro YCTPOMCTBA, MPUMEPHO KakK MOKa3aHO Ha PUCYHKE HUXKe:

Haxxnmaem kHonky «Next >», n Ha cnefyloLeM 3KpaHe NoATBEP)KAaeM CO34aHNe YyCTPONCTBa.
Mocne 3aBepLUeHNs CO34aHNs HOBOMO LLeJIEBOIr0 YCTPOMCTBA €ro MOXKHO YKa3aTb B KOMIMJIeKTe
cbopKuM Kak ncnonbsyemoe.

7.2.3 CMeHa uesieBOro yCTpomMcTBa B KOMMNJieKTe cOopku

Mpn cmeHe agpeca uesneBoro yCTpoNCTBa UK 419 pa3sMeleHns/oTAaaky npuioXXeHns Ha
OPYrom LeneBoM yCTponcTBe Heobxoanmo B NCMob3yeMoM KoMmnaekTe cbopku «AGAVA40-
ARM7» yKa3aTb Apyroe ueneBoe yCcTponcTeo. Npouenypa co3gaHnsa HOBOMO LLeNIeBOro
yCTPONCTBa onucaHa B . 7.2.2. [locne co3gaHnsa yCTPONCTBa B OkKHe «Options» nepengem Ha
BkNagky «Build & run», pasnen «Kits», n B none «Device» 6yaeT BO3MOXXHOCTb BblbpaTb HOBOE
LesieBoe yCTPOUCTBO.

7.3 COopka v oTnagka NpuJioXXKeHus

[1] SD-kapTa moxeT 6bITb 3ab/10KMpoOBaHa Ha 3annUCb NMPY YCTaHOBKE Ha HEN nepeksyaTens B
COOTBETCTBYIOLLEE MNOS0XKEHME.
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