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Co3pnaHue npoekTa VisualGDB
HanonHeHMe NpoeKkTa KoaoMm

CbopKa npuno)xeHus

Otnagka npunoxeHusa B cpene Visual Studio

Pa3paboTka rpadn4eckoro npuaoXXeHmsa ¢ ncnosibdosaHmem Qt
Co3paHue npoekTta B Qt Creator

JononHUTeNbHas HaCTPOMKa NPoeKTa
Pa3MellleHne NpuaoXKeHUs Ha LIeNeBOM YCTPONCTBE

Co3faHue LeneBoro ycTponcTea
CMeHa L1eneBoro YCTponcTBa B KoMiekTe cbopku

Cbopka 1 oT/1IafKa NPUI0XKEHUS

1 BBegenue

PyKOBOACTBO IO 9KCIJTyaTallud COAEPIKUT CBeNeHHUS, HeoOXomuMele OJisi o0ecredyeHus
IIPaBUJILHOU 3KCHJIyaTallM¥ U MOJIHOTO MCIOJIb30BaHUS TEXHUYECKUX BO3MOXKHOCTEU
npoMuIeHHoro Koutposiepa AIABA TIK-40, manee no tekcty I[IPUBOP, IIJIK unu
KOHTPOJIJIEP.

Pa3pa0oTka npunoxeHuUu Ong KoHTposnnepoB cepuu ATABA TIK npepmomnaraer
ucnonb3oBaHue SDK B BuAe BUPTyaJdbHOU MAIIMHBE C YCTAHOBJIEHHBIM IIPOTrPaMMHBIM
o0ecrie4eHUEM.

1.1 Ucnonb3yeMble TEPMUHbI U COKpaLLeHus

SDK - Software development kit - KoMIIIeKT cpefcTB pa3pabOTKY MIPUI0KEHUH
SSH - Secure Shell - mpoTokon 3aMUIIEHHOTO TOTKTIOUYEHUS

BM - BupTyanpHaa MallliHa

[1JIK - mporpaMMUpPyeMBI JIOTUYECKUN KOHTPOJLIED (IPOMBILIIEHHBIN KOHTPOJIIED);
OC - onepaiuoHHas CUCTEMa;

[10 - mporpaMMHOe 00ecIedYeHuUE;

O3Y - onepaTuBHOE 3allOMUHAOIIEE YCTPOUCTBO;

®C - ¢ainoBas cucTema.

2 Ha3Hauenue

[IpomeimnieHHbW KOHTponnep AI'ABA IIK-40 npepHa3HaudeH [/ CO3[aHUSA CUCTEM
aBTOMATU3UPOBAHHOI0 YIIPABJIEHUS TEXHOJIOTMYECKUM O0OpYyIOBaHMEM B PA3THUYHBIX
00J1aCTSX ITPOMBIIIIEHHOCTH, XUJIUITHO-KOMMYHAIBHOTO U CEJIbCKOT'0 XO03SMCTBA.
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Jloruka paboTH KOHTPOJIJIEPa OIPeNeNIeTcs MoTpeduTeneM B Ipoliecce MPOrpaMMUPOBAHUS
KOHTposepa. IlporpaMMupoBaHre OCYIIECTBASETCSA C MOMOIIBI Pa3/IMUYHBEIX CPENCTB
pa3paboTKu C HCIONIb30BaHHEM KOMIUISTOPOB C/C++.

3arpy3ka npoekTa B Ipu0op U ero oTjIagKa Mpou3BoOsATcsS dyepe3 untepderic Ethernet.

3 HacTporka npuoopa

Ha ypoBHe omepaluoOHHON CUCTEeMBl nmpubop uMeeT ¢GaiiIoBEle PECYPCH U CUCTEMHYIO
KOHCONb. B ¢ainax comepxurcs Heobxomumas uH@opmanus ansg paboter OC u
I10JIb30BaTEILCKOTO MPUKIIAJHOT0 MporpaMMHOT0 obecrnedeHue. KOHCONMb CIYyXKUT O
MHTepakKTUBHOr0 B3auMopencTBusi ¢ OC (BoimonmHeHus koMaHpg OC u T.o.).

®QaunoBasa cucreMa cocTout u3 cucreMrou ®C u moHTHpyeMou OC, KOTOpas JOCTyIHA Kak
Ha 4YTeHUe, TaK U A1 3anucu[l], uMmernmas cienyomue TOYKA MOHTUPOBaHUS:

/run/media/mmcblk* gns SD-kKapTsr;
/run/media/sda* gns u USB-dmen;

CucteMHas KOHCOJIb HaXOOUTCA Ha mocinepoBaTenbHOM nmopre RS-232. [lapameTpw
TepMUHAJa [JI KOHCOJIU Clenylolnue:

CkopocTs (6uTt/c): 115200
buth gaHHBIX: 8
YetHoCTh: Her

CromnoBbie OUTHL: 1
Ynpasnenue notokom: Het

CoepuHeHWE KOHTPOJIJIepa C MepCOHANIbHBIM KOMIBIOTEPOM M0 umHTepdency RS-232
IIPOU3BONUTCS HYJIb-MOJEMHBIM KabeneM.

[Tpu 3arpyxenHou OC, MOAK/IIOYEHHON U HACTPOEHHOU CETH JOCTYH K CUCTEMHOM KOHCOIHU
MOXHO IIOJIy4uTh 110 SSH.

[IpaBa agMuHMCTpPaTOPa A1 BXomga nmo SSH:
JloruH: root

[Taponb OTCYTCTBYET

3.1 YcTaHOBKa BpeMeHU U aaTbl

II71s1 yCTaHOBKM BPEMEHHU U [IaThl CJIEAYeT BOCIIOIh30BaThCSI KOMaHIOM:


https://docs.kb-agava.ru/view/%D0%A8%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD:%D0%A0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%81%D1%82%D0%B0_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9A#_ftn1

MM - mecsy, (1-12);
= DD - yucno (1-31);

= hh - yachbl (0-23);
= mm - MUHYTbI (0-59);
= YYYY - rog.

[Ons coxpaHeHUS yCTAHOBJIIEHHOTO BPeMEHHU U [aThl B 4YacCH peajlbHOT0 BPEMeHU
BOCIIOJIb3YATECh KOMaH[OU:

[Ipu mopgknodyeHUu KOHTpojuepa K cetu Ethernet m Hanumuuu Beixoma B MHTepHeT,
IIPOUCXOOUT CUHXPOHU3ALMSI BPEMEHU C CepBepaMy TOYHOI'O BpeMEeHU.

YacoBou mosic ycTaHaBnuBaeTcda B (aue /etc/profile nmyreM 3amaHus nepeMeHHOU
okpyxenus TZ. Hanpumep, export TZ="STD-5" (gnsi EkarepunOypra).

3.2 locTtyn K pannaMm KOHTposnepa

Hoctyn K ¢ainaM U pecypcaM KOHTpojsaepa npu 3arpyxeHHou OC (B T.4. 3anyIleHHOU
cucteMsl ucrnonHeHuss CODESYS) M0KHO OTy4YUTh CIIeRYIOUMMHU CIIOCO0aMMU:

* yepes CUCTEeMHYI0 KOHCOJIb Ha nopTe RS-232;
* yepes CUCTeMHYI0 KOHCOJb SSH-cepBuca;
= yepes sftp-cepsep;

Ons gocTyna K ¢ainaM KOHTpojnepa 4depes sftp-cepBep crnengyeT monb3oBaThes Unix-
coBmecTuMbIM sftp-knuentoM. [Tog OC Windows aTo MmoxeT ObiTh, Hanpumep, WinSCP, Total
Commander u T.1I.

st Toro 4ToOw UMETH mocTyn K SD-KapTe yepe3 USB-unTepdeiic, HeoOXOOUMO 3arpy3uTh
MOOyJb g mass storage.ko. Ilpu nopkioyeHun KommbioTepa K pasbeMy USB-OTG mpubopa,
Ha KOMIIBIOTEpE MOSABUTCS CHEMHBIM OUCK C cogepXKUMBIM SD-kapTel. TakXke 3arpys3ka
NaHHOTO MOAYJS HeoOXoguMa s MOoAKIodyeHus: K pa3beMmy USB-OTG mpyrux yCTpOUCTB
(USB-¢nem u T.11.).

3.2.1 HacTpo#ka ceTeBoro gocryna
I[To ymomuanwuio [Tpubop HaCTPOEH Ha MmoaydyeHue ceTeBoro agpeca or DHCP-cepBepa.

[TpocMmoTpeTs IP-ampec u Apyryio ceTeByI0 KOHGUTYpauuio A Bcex nHTepdericoB Ethernet
MOXKHO U3 KOHCOJIM, HabpaB KOMaH[y:



root@agava6432 40:~# ifconfig
etho 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:fe48:7193%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

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)

usb0 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)

|
|
|
|
|
|
|
|
|
|
|
|
| inet6 addr: ::1%132688/128 Scope:Host
|
|
|
|
|
|
|
|
|
|
|
| root@agava6432 40:~#

3amaTh cTaTuueckui [P-agpec untepdeca ethO0 moxHo B daiine /etc/systemd/network/10-
eth.network, Hampumep:

| [Network] |
| DHCP=no |
| Address=192.168.10.100/24 |
| Gateway=192.168.10.10 |

[ pegakTUpOBaHUS (paiia MOKHO BOCIIOIh30BaThCSI BCTPOEHHBIM (DaTOBBIM MEeHeIKepoM
mc, 1100 yCcTaHOBUTDH nofkniodyeHue K [Ipubopy uyepe3 USB untepdeiic (agpec I1JIK -
192.168.7.1) mo nmpotokony SFTP u uameHuts ¢daun umewimuMmcsi B OC TeKCTOBHIM
PenakTopoOM.

4 AnmapaTHbIe pecypchbl KOHTpoOJIjIepa

4.1 3ByKOBOM M3BeLLaTesb

[lpariBep PerucTpupyeTcs KakK yCTPOUCTBO /sys/devices/beeper. [Ing momadyu 3BYyKOBOTO
CUTHaJla BBEJIUTE B TEPMHUHATe KOMaHAOY:

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

4.2 CeBeTtoauopabl

[paliBep perucTpupyercs Kak yCTpoucTBO /sys/class/leds. B kKaTamore mpucCyTCTBYIOT
YCTPOMCTBA [JIs yIpPaBJIeHUS COOTBETCTBYIOIIUMU CBETOLUONAMU:



agava:work:green - 3ejieHbI# cBeTonuon "Pabora";
agava:fault:red - kpacHuI cBeTOmMON "ABapus";
agava:programm:green - 3ejieHblil cBeToauon "IIporpamma’;

agava:work usr:red - KpacHbIM IIOMH30BaTENBCKUU cBeToguon " PaboTa " (mo-yMonyaHuUio
HaCTpPoeH Ha coOriTre mmcO - yripaBieHue OT ApakiBepa SD-KapThl);

agava: fault usr:green - 3eneHbIl 0TH30BaTEILCKUYU CBETOANON " ABapus ";

agava:prog usr:red - KpaCcHBIM IOJIb30BaTeNnbCKuil cBetopuopn " Ilporpamma " (mo-

YMOTYaHHUIO HAacTpoeH Ha cobuiTve usb-host - ympasmeHnue oT mpaiiBepa xocta USB);

Ilng BKIHOYEHUSs, HallpuMep, cBeToauona "lIporpamMma’, u3 TepMUHala HYXKHO IIOOATh
KOMaHAy

r--—-——™"">-—-—"=—"-"-—--=-"---—--—-—-—-—-—"¥-""-"-——""—""—""="""""=®="—"-="""=""="""="—"="—=—"—=—=—=—™— -1
| echo 0 > /sys/class/leds/agava:programm:green/brightness. |
L - - - Q— - - Y Y e e e e e e e e o -
4.3 EEPROM

Peructpupyetcs Kak yCcTpoucTBO /sys/bus/i2c/devices/0-0050/fram.

HHH IIPOBEPKH 3allMCHU HGOﬁXOJII/IMO BEITIOJTHUTH KOMaH[BI:

| cd /sys/bus/i2c/devices/0-0050 |
| echo "TEST" > eeprom |
| head -c 300 eeprom | hexdump -C |

Yb6emuThcs, 4TO 3amucanachk ctpoka "TEST".

4.4 RTC

YCTaHOBUTH CUCTEMHOE BpeMSI KOMaHIOM:

BeIKTIOUYUTh KOHTpO/Iep. Yepe3 1 MHUHYTY BKIKYUThL KOHTPOJIep, KoMaHmou date
yOeauThCs, YTO YCTAHOBIIEHO IIPABUJIbHOE CHCTEMHOE BpeEMS.



4.5 NAND flash (ansa ucnonHenuus c NAND flash)

s npoBepku ¢pyHKuroHUpoBaHusI NAND flash HyKHO BHIIIOTHUTE KOMaHAY:

| nandtest -p 1 /dev/mtd9 |
Y6enuthcs, uTo TecT mpoiren 6e3 omubok (Finished pass 1 successfully).

4.6 Nopceetka TFT

HHH YMEHBIIEHNA YPOBHA IIOOCBETKN 3KPaHa BEIIIOJTHUTE KOMAaHOY:

4.7 Touchscreen

s IIPOBEPKHU TAYCKPHHA, MOOKIIYEHHOMY K BCTPOEHHOMY B IIPOLECCOD KOHTPOIIIIEPY,
BBITIOJTHUTE KOMaAHY:

r--—-——™"">-—-—"=—"-"-—--=-"---—--—-—-—-—-—"¥-""-"-——""—""—""="""""=®="—"-="""=""="""="—"="—=—"—=—=—=—™— -1
| evtest /dev/input/touchscreen0® |
L - - - Q— - - Y Y e e e e e e e e o -
nin

r--—-——™"">-—-—"=—"-"-—--=-"---—--—-—-—-—-—"¥-""-"-——""—""—""="""""=®="—"-="""=""="""="—"="—=—"—=—=—=—™— -1
| evtest /dev/input/by-path/platform-TI-am335x-tsc-event |
L - - - Q— - - Y Y e e e e e e e e o -

HaxxyMas Ha 9KpaH, MOXHO yOeIUTHLCS, YTO PETUCTPUPYIOTCS COOTBETCTBYIOIINE COOBITHS.

IOns KanuOpOBKM TaUYCKPHHA IPH KMCIOIh30BaHMU Trpaduueckon cuctemel Weston,
Heo0XOUMO yOanuTh (aiabl, BHIIOTHUB CIEOYOIIe KOMaHMIH:

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

4.8 NocnepoBaTesibHble NOPThHI

[TocnemoBaTenbHBIE NMOPTH PETHCTPUPYIOTCSA B CHCTeMe KakK ycTpouctBa /dev/ttySO -
/dev/ttyS3.

YcrpoiictBo /dev/ttySO - mokanbHas muUHA OIS CBI3U C MOAYJISIMHU.

YcrpoiictBo /dev/ttyS1 - RS-232 (cucTemMHas KOHCOIb).



YcrpoiictBo /dev/ttyS2 - mopt RS-485 Nel.
YcrpoiictBo /dev/ttyS3 - mopt RS-485 Ne2.

M3 TepMHHaIa CUCTEMHON KOHCOJIM MOKHO BBITTOJTHUTH KOMAHAY YCTAHOBKH CKOPOCTH IIOPTa
1200 6uTt/cek:

r-r-—-—-—"—""="T"™=——-—"-—"-—-—-"-""-"-"-"---"-"-"--=-""=-""=-"-"-"-"-"-="=-"-"-"=-"="="=—"=—== =
| stty -F /dev/ttySe 1200 I
L o e o e _
ninu 230400 6ut/cexk:

r-r-—-—-—"—""="T"™=——-—"-—"-—-—-"-""-"-"-"---"-"-"--=-""=-""=-"-"-"-"-"-="=-"-"-"=-"="="=—"=—== =
| stty -F /dev/ttySe 230400 I
L o o o e e _

[l BKIIIOYEHUS M IPOBEPKHU allllapaTHOrO0 KOHTPOad yupabiaeHUus nmotokoMm RTS/CTS
ofaiTe KOMaHAy:

| stty crtscts -F /dev/ttySO |

4.9 Ethernet

Pa6ora mopra Ethernet mommepxkuBaeTcs omepanuoHHON CUCTEMOM, IOIb30BATEIIO
IOCTATOYHO MCIIOJIb30BaTh uHTepderic ethQ unu gpyroii, ecnu Oblna Mpou3BeieHa CMeHa
MMeHU uHTepdeiica.

4.10 USB OTG

[Topt USB OTG ¢yHKIIMOHUPYET NIPHU 3arpyKEHHOM MOfAyJe TrajgxeTa g mass storage.ko.
Ins 3arpy3Ku MOAYJIsT He0OXOOUMO BHITIOIHUTH KOMAaHTY:

[Tocne 4ero mMogKaOuYUTh KOHTpomiep KabeneMm miniUSB/USB kK koMnbioTepy, yOeOUTHCH,
YTO Ha KOMIIbIOTEPE MOSIBUTCS HOBBIM OUCK - SD-KapTa, yCTaHOBIIEHHAs B KOHTPOJIJIEPE.

st mpoBepku pexkuMa USB host HeoGxogumMo MOAKIIOYKTE K KOHTPoIiepy Kabens OTG, B
KOTOPBIH ycTaHOBUTh USB-(nemn. YoemuThcs, 4TO ¢Jielll onpeaensieTcss KOHTPOIIEPOM.
4.11 ®penmbydep u BUpTyasbHas KOHCOJb

Operimbydep peructpupyetcsa Kak yctporcTtBo /dev/fb0. TekcT Ha 9KpaH BHIBOOUTCS Yepes
BUPTYaIbHYIO KOHCOJb /dev/tty0.

Inst mpoBepku paboTH GpperMOydepa u BUPTyaTbHON KOHCOJIM BHITOTHUATH KOMaHAY:



[Tpu aTom Ha ZKKH-3KpaHe KOHTPOJINIEpa OOIXKEH MOSBUTHCS TEKCT 12345.

4.12 Cybmopynu

HocTtyn K curHangamMm, obpabaTeiBaeMbIM CYOMOOYISMH, OCYLIECTBISETCS II0 IMPOTOKOITY
Modbus-RTU. OnucaHue peanu3allMu MPOTOKOJIa OOMeHa NMPHUBEIEHO B OTIEIbHOM

OOKVMEHTE.

5 HacTpoKa BHPTYa/IbHOM MaIlIHHBI

5.1 Bxoa 8 BM
[ns Bxopga B BM uCHonb3yuTe Cleyoliue peKBU3UTHL:
ITonb3o0BaTens: user

[Tapons: user

5.2 HacTpomnkKa ceTeBOro B3amMMo,eucTBUsA

[Ina nogkmioyeHUss BM K JTOKaJIbHOM BHIYMCIIUTEIbHOM CETHU KakK mojyHoleHHoro [IK MoxeT
notpeboBaThcst u3MeHeHue [P-agpeca.

Ins pas3oBoro 3amaHus IP-agpeca MaIlWHB, OEHCTBYOIIEro A0 IIepe3arpys3KH,
BOCITO/TB3YHTECh KOMaHIOM (IoTpeOyeTcss BBOM IMApOJIs IOIh30BATENIS):

| sudo ifconfig eth@ <address> netmask 255.255.255.0 |

r ___________________________________________ |
| # interfaces(5) file used by ifup(8) and ifdown(8) |
| auto lo |
| iface lo inet loopback |
L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o -
e e it

# The primary network interface

auto eth0

| |
| |
| iface eth0 inet static I
| address 192.168.10.42 I
| netmask 255.255.255.0 I
| gateway 192.168.10.10 |
| dns-nameservers 192.168.10.10 |

6 Pa3paboTKa moj1b30BaTe/ILCKOro MPUK/IATHOT 0
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IMIPOrPaMMHOI0 00ecCIIeYeHHsI C MCII0JIb30BaHHEM
KOoMIUIsaTopos C/C++

IlaHHBIM pa3mes MpegHa3HavyeH O CIIeNUaNIuCcToB, 00nagalonux 3HaHusIMu g3bika C/C++, a
TakK e OIbITOM COOPKY IIPUJIOKEHHU C UCIIONb30BaHUEM CUCTEMEI make.

IeTanbHOE OMMCaHUE MOPSaKa pa3paboTKu MpunoxeHui Ha sg3vikax C/C++ mpuBemeHo B
COOTBETCTByIOIeN nurepaTtype (cMm. pasmen 9). Huxe omuCHBaWOTCA OEUCTBUS,
crien¢puuHble Mt KOHTPosnepoB ATABA Ha 6a3e OC Linux RT 4.4.

s Hayana paboTe HEOOXOAMMO YCTaHOBUTH BUPTyasbHYI0 Mamuuy VMWare Player ¢ OC
UBUNTU 14.04, B KOTOPOH yKe YCTaHOBJIEHO BCce HEOOX0OMMOe IporpaMMHoe obecIieyeHue:

» KpocckomnunaTtop C/C++
» SFTP knneHT

= SSH Server

= Qt Creator

6.1 Pa3paboTka npocTOoro Nnpmao>XxeHus ¢ MCNOJIb30BaHUEM CUCTEMbI
cObopku make B cpepne Linux

Pa3paboTaeM He0oJbIIOe MPUJIOXKEHWE, HCIONb3yIOllee amnmnapaTHoe obecnedeHue
KoHTposiepa AIABA 6432.40.

HpI/IHO}KeHI/Ie 6y;1eT IMoo04YepenHO BKIIIOYAThE U BHIKIIIOUATh BCE€ MMEOINECA CBETOOUOORI, a
TaK 2K€ CBETOOHOObBI ITIOOCBETKHU OUCIIIIEA.

HcxomHbIe TEKCTH NPUJIOXKEHUS OOCTYIHB B BHPTYaJibHOM MallluHe IO afpecy:
File://home/user/applications/LEDTest

6.1.1 Co3panue Makefile

Bocnonb3lyeMmcsi ToTOBEIM OCHOBHBIM makefile, cogepxkamumca B ¢aine “Makefile” B
kaTtanore LEDTest. Onucanue npuHIuIOB co3gaHus makefile npuBemeno B
COOTBETCTByIOIel nurteparype (cMm. pa3men 9). OcuHoBHoU makefile kpome mpouux
MHCTPYKLUM CONEPKUT YCTAHOBKY UMEHH (palijia BEIXOOHOTO IIPUI0KEHNS, a TaK XXKe UMeHa
($haiinoB, comepKalluX UCXOIHLIE TEKCTHI.

OcuHoBHOM makefile gomonHAIOT ABa HOMONHUTENbHEIX: debug.mak u release.mak pmms
OTJIaflOYHOM U PEJIM3HOM BEPCHU IIPOrpaMMbl COOTBETCTBEHHO. B momonHuTenbHBEIX makefile
YKa3bIBAIOTCS IIYTU OO0 KPOCCKOMITUIATOPA, KITIOUM KOMIIUISALNY U TUHKOBKH.

6.1.2 Co3paHue TeKCTa nporpaMmMbl.

HanumeMm OCHOBHOU KOJ NMPUIOXeHUS Ha fA3biKe C++, U moMeCTUM ero B (aun
«LEDTest40.cpp»



6.1.3 Coopka npunoxxeHus
I11st cOOPKM MPUI0KEHUS 3allyCTUM KOMaHIy make B UPEKTOPUU C UCXOMHBIMU TEKCTAMU:
user@ubuntu:~/applications/LEDTest40$ make

[To ymonuanuio c6opka OymeT BHIIOIHEHA B BapuaHTe Debug, To eCTh C HONOTHUTENHHON
0T/Iaf0YHOU HHPOpMaIuen.

[Tpu cOOpKe MPHUIIOKEHUS B KOHCOJIb BRIBOOUTCS HHPOPMAIHS 0 mpoliecce cOOPKH, omnbKax
U T.J.:

| user@ubuntu:~/applications/LEDTest40$ make I
| /home/user/ti-processor-sdk-linux-rt-am335x-evm-03.03.00.04/1linux-devkit/sysroots/x86 64-arago- I
| linux/usr/bin/arm-linux-gnueabihf-g++ -std=c++11 -fexceptions -ggdb -ffunction-sections -00 I
| DDEBUG=1 -c LEDTest40.cpp -o Debug/LEDTest40.o0 -MD -MF Debug/LEDTest40.dep I
I /home/user/ti-processor-sdk-linux-rt-am335x-evm-03.03.00.04/1linux-devkit/sysroots/x86 64-arago- |
I linux/usr/bin/arm-linux-gnueabihf-g++ -o Debug/LEDTest40 -Wl,-gc-sections -Wl, --start-group |
| Debug/LEDTest40.0 -W1l,--rpath='$0RIGIN' -Wl,--end-group |

cOOpKHU:

C6GopKa IPHUIOKEHUS B 3TOM BapuaHTe OyfeT mpou3BefeHa aHaJIOTUYHO IIPeNbIIyIIEMY.

6.2 Pa3paboTka npocToro Npuio>XeHusa C UCNoJIb30BaHMEM CPpepCTB
Visual Studio u VisualGDB B cpepe Windows

Hcnonbs3oBanue VisualGDB mo3BOMUT 3HAYUTENIbHO IOBHICUTH YHOOCTBO M CKOPOCTH
paspaboTrku [1O gnst koHTponnepoB ¢ OC Linux, Tak Kak pefakKTHPOBaHHE TEKCTOB U
oTnapKa BemeTcs B cpefe Visual Studio.

g nHavana paboTel HeoOxomuMo ycTaHoBUTH Ha [IK ¢ Windows nmporpamMmHoe obecrieueHue
OOTMOJIHUTEJILHO K TOMY, YTO yKa3aHo B 1. 0:

= VisualGDB
= Visual Studio 2013

6.2.1 Co3paHue npoekTa VisualGDB

[Tocne ycranoBku HeoOxogumoro I1O co3magum npoekT mns VisualGDB, koTopeiit 6ymeT
XPaHUThb CO37laBaeMOe HaMU IIpUJIOKEHUE.

OtkpriBaeM Visual Studio. M ugem B meHio File->New->Project

Bri6bupaeMm VisualGDB -> Linux Project Wizard. Yka3riBaeM mamnky Ajis MPOEKTa U UM
IIPOEKTa.



Ha manHOM 9Tare BBI6paHHI>Ie IIapaMeTPHI OCTaBJIsIEM 0e3 U3MEHEeHHUS:

Haxumaem «Next»

HaCTpaI/IBaeM ITapaMeTPHI, KdK YKd3daHO Ha PUCYHKE HUXKE:

[Tpu HacTporike mons «Remote computer» Bribupaem nyHKT «New connection». ITosiBUTCS
OKHO C TTapaMeTpaMM COelMHeHUs. 3all0JIHSIeM I10J1s, KaK yKa3aHO Ha PUCYHKe HUXKe:

Haxumaem «Create». HpI/I IIEPBOM IIOOKIJIIOYEHHUH ITOABUTCA OKHO:

Haxkxumaem «Remember ...» u erie pa3 IIOATBEPZKITAEM CBOX HaMEpPEeHU .

[Tpu 3anonHenuu moisi «Remote toolchain» BeiOupaem nmyHKT «Specify toolchain manually by
locating gdb» u yka3siBaeM MecToHaxoXxpaeHue gdb B (aiiioBoil cucTeMe BUPTyalbHOU
MaIIUHBbI:

Haxumaem «Open» 1 Bo3BpalllaeMCs K OKHY HaCTPOUKHU coequHeHud. Haxxumaem «Next»

[TpOUCXOOUT COeqUHEHHEe C BUPTYaIbHOM MAITMHOW W IIeJIeBHIM YCTPOMCTBOM. B ciyuae
HeToJafoK 0yneT oTobpaxkeHo cooldineHre 00 OTCYTCTBUU CBSI3H.

Ianee umeT MpoBepKa LeJIeBOr0 YCTPOMCTBA HA HAIMYKEe BCeX HEOOXOOUMEIX KOMIOHEHTOB:

HpI/I IIPOBEPKE MOXKET 06Hapy}KI/ITBCH HeCOBIIaleHN e IIePEMEHHEIX OKPYXEeHUI. B stom
CJIy4dae IIOSABUTHCA OKHO:

Cormacurech Ha IpeniiozKeHHble BAPUAHTH UCIIPABIIEHUSA U HAa2KMUTE «OK»

Hanee BeiOupaem nyHKT «Store source files on Windows computer»:

Ha artame comnoctaBieHus HYTeﬂ MO2KHO HUYETro HE MEHATH.

Haxumaem «Next»

Haxumaem «Next»

HaxuMmaeM «Finish». Co3maHue mpoekTa Ha 3TOM 3aKoH4YeHO. [lanee Visual Studio co3gacrt
pellleHue, comepxKalllee OOWH IIPOEKT, TapaMeTPhl KOTOPOTO MHl TOJILKO 4YTO 3aKOHYUJIU
HaCTPaWBaTh.

[To3nHee Bce HaCTpOI;IKI/I IIPOEKTa MO2KHO U3MEHUTDH, BBIﬁpaB B MEHIO KOMaHOY <<Pr0ject->



VisualGDB Project Properties».

Tak ke mpu pa3paboTKe MpoeKTa WHOTrfa TPeOyeTcs M3MEHUTh IapaMeTph COOpPKH,
ONITUMU3ALNM, YKa3aTh TpeOyeMble OUOIUOTEKY U T.0. ITU ITapaMeTPhl He00X0AUMO yKa3aTh
B makefile gnsti cooTBeTcTBYyIOIIEero BapuaHTta c6opku: Debug - debug.mak, Release -
release.mak. ®aiine makefile MOkHO OTKPEITH 4epe3 OKHO «Solution explorer».

6.2.2 HanonHeHue NpoeKTa KoaoM

[lepelimeM K HAIIOTHEHUIO ITPOEKTA ITPOTPaMMHBIM KOJIOM.

OTkpoeM OKHO «Solution explorer», comepzxKaililee Bce (hailJibl HAIllero NPOeKTa, OTKPoeM
daiin «LEDTest.cpp». ®aiin comepKuUT TEKCT NIpUMepa:

#include <iostream>

using namespace std;
int main(int argc, char *argv[])

|
' |
' |
: |

|
| |
' [
' |
' |
|

char sz[] = "Hello, World!"; //Hover mouse over "sz" while debugging to see its contents
cout << sz << endl; //< Put a breakpoint here
return 0;

}

#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:work:green/brightness");
arrDevices.push back("/sys/class/leds/agava:work usr:red/brightness");
arrDevices.push back("/sys/class/leds/agava:fault usr:green/brightness");
arrDevices.push back("/sys/class/leds/agava: fault:red/brightness");
arrDevices.push back("/sys/class/leds/agava:programm:green/brightness");
arrDevices.push back("/sys/class/leds/agava: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 (f != NULL)
{
val = 0x31;
fwrite(&val, sizeof(char), 1, f);
fflush(f);



usleep(1000000);

| 1
| val = 0x30; I
| fwrite(&val, sizeof(char), 1, f): '
| fclose(f); |
| } |
| else |
| { |
I printf("Error opening led device %s.\n", arrDevices[t].c str()); |
| , } l
|
I return 0; I
Iy
I int main(int argc, char **argv) :
g
| printf("LEDTest: AGAVA6432.40 leds testing program.\n"); I
I TestLEDs () ; I
| |
| return 0; |
([ I
L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o |

6.2.3 Coopka npunoxxeHus
CkoMmunaupyeM IpoeKT: BeIOMpaeM KomaHay «Build->Build Solution».

B oKHe BBIBO[IA ITOSIBUTCS TEKCT:

| 1>------ 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@l92.168.10.42 (SSH)

I 1> mkdir Debug

I 1> /home/user/gcc-1linaro-6.3.1-2017.02-x86 64 arm-linux-gnueabihf/bin/arm-1linux-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 -Wl,-gc-sections -Wl, --start-group Debug/LEDTest.o -WL,--rpath="'$0RIGIN' -WLl,--end-
group

[TpuBeneHHbBIN TEKCT COIEPKUT MOPSAOOK OEUCTBUM CUCTEMBI IPU COOPKE IIPUIIOKEHNUS:

* OTNpaBKa LecTy PanioB C UCXOAHLIMW TEKCTaMMN Ha MalUnHYy cOOpKM Mo agpecy
192.168.10.42

= cbopka npunoxeHus B BapnaHTe Debug Ha MawwnHe cbopkn 192.168.10.42

CbHopka 3aBepIlieHa, OOHO MPHUI0XKEHNe COOPaHO YCIEIIHO.

6.2.4 OTnapka npunoxeHus B cpepe Visual Studio

[Tocne ycneurHou KOMIUIAINY IPUIIOKEHNUS MOXKHO TIEPEUTH K OT/IadKe.
[TocTaBuM TOYKY OCTaHOBa (KiaBuila F9 mo yMon4aHUIiO) Ha CTPOKE:

f = fopen(arrDevices|[t].c str(), "r+");

BrizoBeM komaHOy «Debug->Start debugging with GDB». [109BUTCSI OKHO MOOKIIOYEHUS K
I[eJIEOMYy YCTPOUCTBY:



[Tocne nmopkmiouenus GDB knuenTa Kk GDB cepBepy Ha KOHTPOJiepe HAaYHETCS OTJIafKa
IPOTPaMMBl ¥ NPH OOCTUXKEHHM MeCTa C TOYKOW OCTAHOBA BHIIIOJHEeHHUe OymerT
IIPUOCTAHOBJIEHO.

BriBonm KoHCONIN:

Process /tmp/LEDTest40 created; pid = 640 I
Listening on port 2000 I
Remote debugging from host 192.168.10.42 |
LEDTest: AGAVA6432.40 leds testing program. |

OTkpoeMm okHO Watch 1, BHeCeEM B CIIHCOK OTCIe€XKHMBAaeMEIX IIEPEMEHHBIX IePEMEHHBIE «t»,
«arrDevices»:

Ilanee OTJIaJKy MO2KHO IIPOOOJIZKUTE, 3allyCTHUB IIPHUJIOZKEHNE Ha BEIIIOJIHEHUE 10 cneuy}omeﬁ
TOYKH OCTaHOBa, 6o IIPOOOJIZKUTE BEITIOJIHEHNE ITPOTPAMMEI I10 IIaraM.

7 Pa3padoTKa rpa¢du4ecKoro npuioxKeHHus C
MCIO0JIb30BanueM Qt

7.1 Co3paHue npoekTta B Qt Creator

Co3pmapum npoekT ¢ uMeHeM «QtTestl» B cpeme Qt Creator, KoTophiii OymeT XpaHUTH
CO3[aBaeMoe HaMU IPUJI0KEHUE.

OTkphIBaeM cpeny pa3paboTku. BrizeiBaeM KoMaHay «New Project».

OTKpHIBAEeTCS OKHO CO3[aHUS IIPOEKTa, B KOTOPOM Ha IIepPBOM 3Tane HeoOX0muMO BHOpaTh
TUI pa3pabaTeiBaeMoro npuaoxenus. Bribupaem BapuaHT «Qt widgets application» u
HaXXrMaeM KHOIKy «Choose...»:

[anee BBOOUM MMs HOBOT'O NIPUJIOKEHUS, a TaK XKe IyTh, 10 KOTOPOMY OH Oy[eT XPaHUTHCS U
HaXXUMaeM KHOIKY «Next >»:

Ianee mepexoouM K BeIOOPY KOMIIIEKTOB cOopku mpunoxenuii. B SDK AGAVA B cpene Qt
Creator yxe co3maH KoMIeKT «AGAVA40-ARM7», He0OXOOUMBIY [IJIsT COOPKYU IIPUIT0KEHUN
non koHTpoinep ATABA TIK40. OctaBnsieM BeIOOD, KaK yKa3aHO Ha PUCYHKe HUXKE U
HaXXUMaeM KHOIKY «Next >»:

[anee HaM IpefOCTaBNISETCS BO3MOXHOCTh M3MEHUTh MMeHa CO3JaBaeMBIX (aijoB u
KytaccoB. Ecnu TpeOyeTcs BHECTU U3MEHEHUS, BHOCUM UX U HaXXUMaeM KHOIKY «Next >»:

Ha nocnegHeM 3Tarie co3maHUs IPOEKTa MOXKHO IIOAKIIIOYUTE K IIPOEKTY CUCTeMYy KOHTPOJIS
Bepcuid. B BUpPTyanbHOM MalllMHE HE YCTaHOBJIEHB CUCTEMBI KOHTPOJIS BEPCHUU, IO3TOMY
IIPOCTO HaXXuMaeM KHOIKY «Finish»:



Ha 3TOM co3fmaHMe IMPOEKTa MOXKHO CUHTATh 3aBepIleHHBIM. CO30aHHEINA MPOEKT MOXKHO
CKOMITUJINPOBATh, HO 0€3 MOIOJIHUTEIbHOM HACTPOHKM ero HeBO3MOXKHO PAa3MeCTHUTh U
3allyCTUTh Ha LIeJIEBOM YCTPOMCTBeE.

7.2 [lononHUTeNIbHaA HAaCTPOUKa NpPoeKTa

Ons moGaBneHWs BO3MOXKHOCTH KOMIHJISIUKM ¥ pPa3MeIleHUs MPOeKTa Ha LeIeBOM
yCTPONCTBE HEOOXOAUMO:

3agaTh IyTh pa3MellleHus IPOeKTa Ha 11eJIEBOM YCTPOUCTBE
Co3gaTh HYXHOe LieneBoe ycTpoucTBO B Qt Creator gns pa3MeleHUs U 3allyckKa
ITPOEKTOB
7.2.1 Pa3MelueHue NpuIo>KeHUs Ha LesleBOM YCTPOUCTBE

II71s1 ompeeIeHUs MyTH Pa3MeIeHnsT IPUI0KEeHUs Ha IeJIEeBOM YCTPOMCTBe HEOOXOOUMO B
dbaiine TpoeKkTa Pa3MeCTUTh IPUMEPHO CIEOYIOIINe CTPOKH, OIPEIeIsoNnue THII 1IeJIEBOT0
YCTPOMCTBA U IYTh Pa3MeIeHuUs:

| linux-* { |
| target.path = /tmp |
| INSTALLS += target |

|

7.2.2 Co3paHue ueneBoro yCTpoucTaa

[Ins pa3MelleHUs MPUIIOKEHHUS Ha IeJIeBOM yCTPOWCTBE U BO3MOXKHOCTHU €TO0
3alyckKa/oTlagKu Heo0XomuMO co3[aTh IejieBoe ycTpoicTBO B Qt Creator. [Ins atoro
BbI30BeM KoMmaH[y «Tools | Options», u mepergem Ha BKIagkKy «Devices»:

Puc. 1 Okno "Options"

[71s1 co3maHusl HOBOTO YCTPOMCTBA HaxkMeM KHONKY «Add».

B mosiBuBINEMCS OKHe BhIOMpaeM BapuaHT «Generic Linux Device» u HaxXuMaeM KHOIKY
«Start Wizard»:

Ianee B mosiBuBmemMcsi oKHe «New Generic Linux Device Configuration setup» BBOOUM
ITapaMeTpPhl HOBOT'O YCTPOUCTBA, IPUMEPHO KaK IM0Ka3aHO Ha PUCYHKE HUXKE:

HaxwumaeM KHONKY «Next >», ¥ Ha CledyiolneM 3KpaHe IOATBepXKOaeM CO3[aHUe
ycTporicTBa. [Tocie 3aBepiieHus: CO3MaHust HOBOTO IIeJIeBOr0 YCTPOHCTBA €TI0 MOXKHO yKa3aTh
B KOMITJIEKTe COOPKY KaK MCIIONTb3yeMoe.



7.2.3 CMeHa ueneBoro yCTpoMcTBa B KoMnyiekre coopku

[Tpu cMeHe agpeca I[e1eBOr0 YCTPOUCTBA UK AJIS pa3MeIeHUsI/0TIagKu IPUI0KEHUI Ha
OPYTOM IIeJIeBOM YCTPOMCTBE HEOOXOMMMO B MCIIO/Ih3yeMOM KoMiyiekTe cOopku «AGAVA40-
ARM7» yka3aTp Opyroe IejaeBoe yCTpoucTBo. [Ipouenypa co3maHUss HOBOT'O 11€JIEBOTO
yCTPOUCTBa omucaHa B 11. 7.2.2. [locne co3maHus yCcTpoucTBa B OKHe «Options» mepeugeM Ha
BKiagky «Build & run», pasmen «Kits», u B mone «Device» OymeT BO3MOXKHOCTb BHIOPATh
HOBOE LIeJIeBO€e YCTPOUCTBO.

7.3 COopka M oTnagKa NpuioXKeHus

[1] SD-kapTa MoxeT OBITh 3a0/MOKMpPOBaHA Ha 3alUCh NPH YCTAaHOBKE Ha HeWH
TIepeKIIoYaTeNss B COOTBETCTBYIOIIEe IMOI0XKEeHHe.

NcTo4Hnk — https://docs.kb-agava.ru/index.php?title=PykoBoactso_nporpammucta AFABA MK-40&oldid=2105



https://docs.kb-agava.ru/view/%D0%A8%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD:%D0%A0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%81%D1%82%D0%B0_%D0%90%D0%93%D0%90%D0%92%D0%90_%D0%9F%D0%9A#_ftnref1
https://docs.kb-agava.ru/index.php?title=Руководство_программиста_АГАВА_ПК-40&oldid=2105

