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CIIMCOK COKPAII[EHUN

[10 — mporpammHoOe obecrieueHue;

PK — pa3oBas koMaH/a;
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1 HA3HAYEHUE ITPOI'PAMMEBI

6

1.1 BUBJIMOTEKA B3AUMOJENCTBUS A429

Iporpammuoe obecredenne «BUBJIMOTEKA B3AMMOJIEMCTBHUS A429 -
MHTEP®ENC JIPAUBEPA CUMBOJIbHBIX VCTPOMCTB» (nanee — Gubinorexa)

o0ecreynBaeT BCIIOMOTATENbHBIN CEPBUCHBIM (YHKIMOHAT NPU B3aUMOACUCTBUH C
MOJTYJISIMHU: «mPCle-429UD84»,
«USB-ARINC429UDxx» (mamee «xxXx-429UDxx»).

«PCle-429UD88»,

«XMC-429UDxx»

bubnnoreka obecrieynBaeT BBIIOJHEHHE CJIICAYIOMIMX OCHOBHBIX 3a1a4:

peanuzaius CepBUCHBIX (QYHKIUN MOKaHAIBHO.
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2 YCJIOBUA BBIIOJIHEHN A ITPOT'PAMMBI

2.1 BUBJIMOTEKA B3AMMOJIEMCTBUS A429

bubmoTteka B3amMmopeicTBusl TpeaHazHaueHa it (GyHKuoHupoBanus B OC
Linux (Astra Linux) u BcTpaumBanus B mpukiagHoe I10 mis WHUIMATIU3AIUK 1
yIpaBIEeHUS MOAYIIMH «XXX-429UDXX».

bubnuoreka peanusyeT cBou (PyHKIIMH MOCPEICTBOM oOpalleHHs K uHTepdeincy
CHMBOJIBHBIX YCTPOUCTB uepe3 10Ctl-komanapl. 310, B CBOIO 04Yepelb, TpeOyeT HaTU4Ks B
OC yCTaHOBJIEHHOTO Y HACTPOCHHOTO JpaiiBepa, COOTBETCTBYIOIIETO MOJEIH

INOAKIFOYCHHOI'O YCTPOﬁCTBa.
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3 XAPAKTEPUCTUKA ITPOI'PAMMBI

3.1 BUBJIMOTEKA B3AMMOJIEMCTBUS A429

bubnuoreka B3aumopaericTBus pazpadorana Ha si3bike C.
JI1st ucrionb30BaHus OMOIMOTEKH B MPOEKTE HEOOXOAMMO B Karajore OMOIMOTeKH
BBIIIOJTHATH KOMaHIy «Mmake», B pesynbrare kotopod mosutrcs ¢aitn a429lib.so u

NOJKIIOUUTh K I1EJIEBOMY IMPOEKTY TMONy4YeHHbIM ¢aill U 3arojioBoYHbIe (hajbl

OMOJIMOTEKH.

8
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4 OBPAIIEHUE K [TPOI'PAMME

4.1 BUBJIMOTEKA B3AMMOJIEMCTBUS A429

bubnmoreka npexpnazHadena A pynkponuposanus B OC Linux (Astra Linux) u
BcTpamBanus B npukiagHoe I10. B daiine «ad29 library.h» npencrasneHs! cepBUCHBIE

byHKUIMK OMOTUOTEKU B3aUMOACHCTBUSI.

4.1.1 OrtkpsiTh KaHas — a429_open

Ornvcanuie GpyHKIMU NpUBEICHO Ha pucyHke 4.2.1.

/// \brief a429 open orxpmTb KaHal
/// \param _file uma dalisa CUMBOJIBHOTO yCTpPOMCTBa KaHaja
/// \return mecxpumTop OTKPHITOTO KaHasa

#define a429 open( Ffile)

Pucynok 4.2.1- Jluctunr QyHKIun

4.1.2 OtkpsITh KaHaM ¢ onusiMu — a429_open

Onwucanve GyHKIUU IPUBEIEHO HA pUCYHKE 4.2.2.

/// \brief a429 openfl orxpures xanan
/// \param _file uma dalina CUMBOJBHOTO yCTpPOMCTBa KaHala
/// \param _oflags omaru-onumum OTKpPHTMA

/// \return neckpunToOp OTKPHTOTO KaHaja
#define a429 openfl(_file, _oflags)

Pucynok 4.2.2— JIuctuHr QyHKINN

4.1.3 3akpeiTh KaHai — a429 close

Ornucanue QPyHKIIMU MPUBEICHO Ha pucyHke 4.2.3.

/// \brief a429 close szakpeTh kaHal
/// \param _fd necxpunTop OTKpHTOTO KaHasa

#define a429 close( fd)

Pucynok 4.2.3—- JIuctuHr QyHKINN
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4.1.4 Tlomyuuts undo o miare — a429 getDevicelnfo

Onucanve GpyHKIUU IPUBEIEHO HA pUcyHKe 4.2.4.

///

/// \brief a429 getDevicelnfo nonmyunrs uHdopMaumio O KaHajie U MJaTe
/// \param fd meckpunrtop xaHana

/// \param info undo o xaname m nnate

/// \return pesyncTar onepauuu

/7//

unsigned int a429_getDevicelnfo(int fd, VERSION* info);

/// \brief undopmauus o mpaliBepe M yCTpPOiCTBe
typedef struct {

unsigned iInt device_id; ///< unenTudpuKaTOp yCTpPOMCTBA

unsigned Int vendor_id; ///< Beumop ycrpoiicreaf

unsigned int type; ///< Tun ycrporicTBa (KOJI-BO KaHAaJOB)

char revision; ///< peBusua ycrTporicTea

char dev_name[30]; ///< yMs CHUMBOJIBHOTO yCTPOMCTEA

int minor; ///< 3HauveHue MmMHOpPa

int irq; ///< uomep npepLBaHMUA

long size _dma; ///< pazmep JMA Oybepa

void* addr_dma_virt; ///< Bupryanbuwii ampec IOMA ©Gybepa

unsigned int pci_bars; ///< ampec bar-npocrpaHcTBa

void* addr_bar_virt; ///< Bupryaneswii ampec bar-npocrpasncTea
} VERSION;

Pucynok 4.2.4— JIuctuHr QyHKINN

4.1.5 Tlomyuuts Bepcuto apaiiepa — a429 getDriverVersion

Onwucanve GpyHKIUHU IPUBEIEHO HA pUCyHKe 4.2.5.

//7/

/// \brief a429 getDriverVersion nojgyumTs BepcHB IOpaBepa

/// \param fd meckpunrtop xaHana

/// \param version eepcusa npaliBepa

/// \return pesyncTar onepauun

//7/

unsigned int a429 getDriverVersion(int fd, unsigned int* version);

Pucynok 4.2.5— JIucTuHT QyHKINN
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4.1.6 Ilomyunts PCl-nokammro matel — a429 getDevicePcilnfo

Onwucanue GpyHKIUHU IPUBEIEHO HA pUCyHKe 4.2.6-a.

///

/// \brief ad429 getDevicePcilnfo nonmyumTts uudopmaumio o PCI JOKAUMU IJIATH
/// \param fd neckpunrop xaHasa

/// \param pcilnfo uubpopmanmsa o pCl soxkauum njaTH

/// \return pesyncTar onepauun

///

unsigned iInt a429 getDevicePcilnfo(int fd, PCI_LOCATION* pcilnfo);

Pucynoxk 4.2.6-a — Jluctunr QyHKIIMU

4.1.7 Tlonyunts USB-nokaruio miatel — a429 getDeviceUsbInfo

Ornrcannie PyHKIIMU MPUBEICHO Ha pucyHke 4.2.6-0.

///

/// \brief a429 getDeviceUsbInfo nomyuurs unpopmaumio o USD joxkaumm nyaTe
/// \param fd neckpunrop xaHasa

/// \param pcilnfo uudpopmanmsa o pCi soxkauum njaTH

/// \return pesynbTaT omnepauum

///

unsigned int a429 getDeviceUsbInfo(int fd, USB_LOCATION* usblnfo);

Pucynok 4.2.6-6 — Jluctunr QpyHkuuu

4.1.8 Tlomyuuts undo o kanajie —a429 getChannelinfo

Onucanue PyHKIIMU MPUBEICHO Ha pUcyHke 4.2.7.

///

/// \brief a429 getChannellnfo nonyuures mubopmaumo o kaHase

/// \param fd neckpunrop xaHana

/// \param chiInfo undopmaumus o xanase

/// \return pesynbTaT omnepauum

/7//

unsigned int a429 getChannellnfo(int fd, T_INFO_CHANNEL* chinfo);

#define T_INFO_CHANNEL_TYPE_RECIEVER 0
#define T_INFO_CHANNEL_TYPE_TRANSMITTER 1
#define T_INFO_CHANNEL_BAD_VALUE -1

/// \brief The T_INFO_CHANNEL struct undopmaumus o KaHaje

typedef struct {
int typeChannel; /// \brief tun xaunana (0 - npmémurk, 1 - nepemarumk)
int numberChannel; /// \brief nomep npuémuuka/nepemarumka (c 0)

} T_INFO_CHANNEL

Pucynok 4.2.7— JIuctuHr QyHKINN
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4.1.9 Tlomyunts nH}O 0 KaHanax miatel — a429 getDevinfoChannels

Onwucanve GpyHKIUYU IPUBEIEHO Ha pucyHKe 4.2.8.

/77

/// \brief a429 getDevInfoChannels nonyumrts uHbopMaumo o KaHajlax mesalica

/// \param fd neckxpunrop xaHasna
/// \param devInfoCh mupopmauys o kaHajiax neearca

/// \return pesyncTar onepauun
//7/

unsigned int a429 getDevinfoChannels(int fd, T_INFO_DEVICE* devIinfoCh);

/// \brief uupopmaumsa o6 nmnare
typedef struct {
int countRecieverChannels; ///< xon-BO NPUMEMHUKOB
int countTransmitterChannels; ///< xon-BO mepemaTuuKOB
} T_INFO_DEVICE;

Pucynok 4.2.8— JIuctunr QyHKIMN

4.1.103anucatp peructp — a429  writeReg

Onucanue QpyHKIIMU NpUBEICHO Ha pucyHke 4.2.9.

///

/// \brief a429 writeReqg sanucars 3HaueHue permcTpa
/// \param fd neckpunrop xaHasa

/// \param reg undo o permucrpe

/// \return pesynbTaT omnepauun

///

unsigned int a429 writeReg(int fd, SADDR_DATA* reQ);

/// \brief zanuco/uTeHne permucTpoB
typedef struct {

unsigned long daddr; ///< agpec permcrpa (cCMelmeHrEe B COOTB.
crneurpmralmen)
unsigned int data; ///< 3HaueHue permucTpa

} SADDR_DATA;

CO

Pucynok 4.2.9- Jluctunr QyHKIuu
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4.1.11TIpounTats peructp — a429 readReg

Onucanue GpyHkuuu npuBeaeHo Ha pucyske 4.2.10.

///

/// \brief ad429 readReg npoumurars 3HaueHme permcrpa
/// \param fd neckpunrop xaHasa

/// \param reg undpo o permcrpe

/// \return pesyncTar onepauuu

///

unsigned int a429 readReg(int fd, SADDR_DATA* req);

/// \brief szanuce/urenme perucTpos
typedef struct {

unsigned long daddr; ///< ampec permucTtpa (CMelleHME B COOTB. CO
crneumnbpmkaumen)
unsigned int data; ///< s3nHauenue peructpa

} SADDR_DATA;

Pucynok 4.2.10— Jluctunr ¢pyHKIuu

4.1.123anucatp 3aganHbie OuThl peructpa —a429  modifyReg

Onucanue GpyHKIMU MpUBEIeHO Ha pucyHke 4.2.11.

///

/// \brief a429 modifyReg wusmenurr 3amanHbe OUTH perucTpa

/// \param fd meckpunrtop xaHana

/// \param reg undo o perucTpe

/// \return pesynbTaT omepauumn

/7//

unsigned int a429 modifyReg(int fd, SADDR_DATA BIT_MASK* reQ);

/// \brief zsanuce B permucTp 3amaHHEX OUT
typedef struct {

unsigned long daddr; ///< ampec permcrpa (cMelmeHME B COOTB. CO
crneumnbpmkaumen)

unsigned iInt data; ///< snauenme perucTp

unsigned int mask; ///< o6urosas macka (1 - 6ur zanucmeaercsa us data,
0 - 6uT ocrTaéTrcsa HeM3MeHHHM)

1 SADDR_DATA BIT_MASK;

Pucynok 4.2.11- Jluctunr ¢pyHKIUU
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4.1.13IIpountars [IMA —a429 readDma

Onucanue GpyHKIUN TPUBEIEHO HA prCcyHKe 4.2.12.

///

/// \brief ad429 readDma ureHMe NOCTYNHHX MNaHHHX M3 IMa
/// (Ho He Bosee 256 6roxoB 3a pas)

/// \param fd neckpunrtop xaHana

/// \param container xoHTeliHep NaHHHX IMa

/// \return pesynbTaT omnepauum

///
unsigned int a429 readDma(int fd, T_CONTAINER_DMA* container);

/// \brief maxcumanbHOe KOJ-BO BGJIOKOB OMa B KOHTelHepe

#define DMA_COUNT_BLOCKS 256
/// \brief pasmvmep opmHoro 6y0okxa AgmMa B 6GanTax

#define DMA RAW BLOCK SIZE 16

/// \brief paszmep nmma Bydepa

#define DMA_SIZE BYTES 1048576

#pragma pack(push, 1)
/// \brief 6rox panumx DMA
typedef struct {

unsigned int wordl; ///< cnoso 1
unsigned iInt word2; ///< cnoso 2
unsigned iInt word3; ///< cnoso 3
unsigned int word4; ///< croro 4

3} T_BLOCK_DMA;

#define T_BLOCK_DMA TYPE CH(wordl) ((wordl >> 31) & Ox1)
#define T_BLOCK_DMA_NUM_CH(wordl)  ((wordl >> 24) & Ox7)

/// \brief wxoureiinep DMA

typedef struct {
unsigned iInt count; ///< xos-BO GJIOKOB
T_BLOCK_DMA blocks[DMA_COUNT_BLOCKS]; ///< 6roxu mma

} T_CONTAINER_DMA;

#pragma pack(pop)

Pucynok 4.2.12— Jluctunr GpyHKIUU
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4.1.143anucate B RAM nepenatunka — a429_ writeRam

Onwucanve GyHKIUU IPUBEIEHO Ha pucyHke 4.2.13.

///

/// \brief ad429 writeRam sanuce B RAM nepemartumxa

/// \param fd neckpunrop xaHasna

/// \param container xoureliHep naHHHX ram

/// \return pesyncTar onepauun

///

unsigned int a429 writeRam(int fd, RAM_BLOCK* container);

#define RAM_BLOCK_TYPE_DATA 1
#define RAM_BLOCK_TYPE_DESCRIPTOR 2

///7 \brief 6rox manumx gna sanucu B RAM nepemarumka
typedef struct {

unsigned int type; ///< tun uucrpyxkum (DATA - 1, DESCRIPTOR - 2)
unsigned int shift; ///< cuemeHue oT Hauasa Oydepa B 32-X Pa3pPAIHEX CJIOBax
unsigned int length; ///< pasmvep nomna dwords B 32-x paspAmHBEX CJOBax

unsigned int* dwords; ///< naunwpe (Maccub 32-X paspANHEIX CJIOB)
} RAM_BLOCK;

Pucynok 4.2.13— Jluctunr ¢pyHKIUU

4.1.15IIpountats u3 RAM nepenarunka — a429 readRam

Onucanne QpyHKIMU NpUBEICHO Ha pucyHke 4.2.14.

///

/// \brief a429 readRam urenue us RAM nepemaruuxa
/// \param fd neckpunrop xaHana

/// \param container xonTeliHep HaHHLHX ram

/// \return pesynbTaT omnepauum

///
unsigned int a429 readRam(int fd, RAM_BLOCK* container);

#define RAM_BLOCK_TYPE_DATA 1
#define RAM_BLOCK_TYPE_DESCRIPTOR 2

/// \brief 6mox mawumx nnsa sanmcu B RAM nepenaTumka
typedef struct {

unsigned int type; ///< tun umucrpyxumiz (DATA - 1, DESCRIPTOR - 2)
unsigned int shift; ///< cuemeHue oT Hauasa Oydepa B 32-X Pa3pAIHEIX CJIOBax
unsigned int length; ///< pasvep nosa dwords B 32-x paspAnHHX CJIOBax

unsigned int* dwords; ///< paunme (Maccup 32-X paspAOHEX CJIOB)
} RAM_BLOCK;

Pucynok 4.2.14— Jluctunr GpyHKIUU
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4.1.16 Yopasnenue ciexeHuem 3a BxoaubiMu PK —a429
manageTrackinginterrupt

Onucanue GpyHKIUM TpUBEeHO HA pucyHke 4.2.15.

///

/// \brief a429 manageTrackinglnterrupt ynpasseume clexeHueM 3a BXOOHEMM PK
/// \param fd neckpunrop xaHasna

/// \param info undo o6 ynpasienuu BxomHbMM PK

/// \return pesyncTar onepauun

///

unsigned iInt a429 manageTrackinglnterrupt(int fd, T_TRACKING_INT* info);

#define T_TRACKING_INT_MAN_OFF 0
#define T_TRACKING_INT_MAN_ON ~T_TRACKING_INT_MAN_OFF

/// \brief ynpasneune crnexenuem 3a PK
typedef struct {

unsigned int manage; ///< Bxy/BHKI CciexeHue

unsigned int startTrackingFreeTimer; ///< nauasnsuoe snauenue Ffreetimer
} T_TRACKING_INT;

Pucynok 4.2.15- Jluctunr GyHKIUN
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4.1.17 ITpoBeputh HHPO 0 BOSHUKIINX BXOAHBIX PK — 8429
checkTrackinglnterrupt

Onucanue GpyHKIUM TpUBEeHO HA pucyHke 4.2.16.

///

///

/// \brief a429 checkTrackinglnterrupt npoeepurs uHdopMALMIO O BXONHHEX PK

/// \param fd neckpunrtop xaHana

/// \param info undo o Bxomumx PK

/// \return pesynbTaT omnepauun

///

unsigned int a429 checkTrackinglnterrupt(int fd, T_CHECK_TRACKING_ INT* info);

///7 \brief xon-so npepupaumii PK
#define T_CHECK TRACKING_INT_CNT 8

/// \brief nomep Bxomuom PK 1

#define T_CHECK_TRACKING_INT RKIN_1 O
/// \brief uomvep BxomHom PK 2

#define T_CHECK_TRACKING_INT_RKIN_2 1
/// \brief nomep Bxonuoi PK 3

#define T_CHECK_TRACKING_INT_RKIN_3 2
/// \brief nowep Bxonuoit PK 4

#define T_CHECK_TRACKING_INT_RKIN_4 3
/// \brief uomep Bxomuoin PK 5

#define T_CHECK_TRACKING_INT_RKIN_5 4
/// \brief nomep Bxonuoi PK 6

#define T_CHECK_TRACKING_INT_RKIN_6 5
/// \brief unomep Bxomuom PK 7

#define T_CHECK_TRACKING_INT_RKIN_7 6
/// \brief nomep Bxomuoi PK 8

#define T_CHECK TRACKING_INT_RKIN_8 7
/// \brief cocrognue pk BxOX

typedef struct {

unsigned int startTrackingFreeTimer; ///< nauanvHoe snauenuve freetimer
unsigned int finishTrackingFreeTimer; ///< nauancHoe snauenme Freetimer
unsigned Int rkInAppearCount[T_CHECK_TRACKING_ INT_CNT]; ///< xon-BO

BOBHUMKHOBeHUM PK Bxon

} T_CHECK_TRACKING_INT;

Pucynok 4.2.16— Jluctunr GyHKIUN

4.1.18 Copoc IMA —a429 clearDma

Onwucanve GyHKIUU IPUBEIEHO Ha pucyHke 4.2.17.

//7/
/// \brief a429 clearDma c6poc nma
/// \param fd meckpunrtop xaHana

/// \return pesynbTar onepauun
///
unsigned int a429 clearDma(int fd);

Pucynok 4.2.17— Jluctunr ¢pyHKIUU
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4.1.19 Vaopasnenue [IMA — a429 _manageDma

Onucanue GpyHKINUM TpUBeeHO HA pucyHke 4.2.18.

///
/// \brief ad429 manageDma ynpapejieHue mMa MJIaTH
/// \param fd neckpunrop xaHasna

/// \param value Buxsn - 0, Bxx - ~0
/// \return pesynbTar onepauuu
//7/

unsigned int a429 manageDma(int fd, unsigned int value);

Pucynok 4.2.18- Jluctunr hyHKIuN

4.1.20 Yupasienue JIMA kanana —a429 _manageChannelDma

Onucanue GpyHKINUM TpUBEeHO HA pucyHke 4.2.19.

///
/// \brief ad429 manageChannelsDma ynpasnenue paszpemeHmeM paBoTH IMa KaHala
/// \param fd necxpunrtop xanamnak

/// \param value Buxn - 0, Bxx - ~0
/// \return pesyncTar onepauunu
//7/

unsigned int a429 manageChannelDma(int fd, unsigned int value);

Pucynok 4.2.19- Jluctunr GyHKIIUN

4.1.21 YupasieHnue Mackoii npepeiBanuii — a429 _ managelnterruptMask

Onwucanue GpyHKIMYU IpUBeeHO Ha pucyHke 4.2.20.

//7/

/// \brief ad429 managelnterruptMask ynpaenenue Mackoi NpepbBaHML

/// \param fd meckpunrtop xaHana

/// \param mask wmacxka

/// \param value suauenune

/// \return pesynbTaT omnepauun

//7/

unsigned int a429 managelnterruptMask(int fd, unsigned int mask, unsigned int

value);

Pucynok 4.2.20— Jluctunr ¢pyHKIuu

4.1.22 Crapt/cTon nepenatuuka — a429 txStartStop

Onucanue QpyHKIMU NpUBEICHO Ha pucyHke 4.2.21.

//7/

/// \brief a429 txStartStop patGora nepenmartumka (cTapT/cTOmN)
/// \param fd neckpunrop xaHasa

/// \param action crapt/cTon

/// \return pesynbTaT omepauum

/77

unsigned int a429 txStartStop(int fd, unsigned char action);

#define A429 STOP 0 ///< cron
#define A429_START ~A429_STOP ///< crapr
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Pucynok 4.2.21- Jluctunr ¢pyHKIUU

4.1.23 OnHOKpaTHBIN 3ammyck nepenaruyuka — a429  txStartOnce

Onucanue GyHKIUN TIPUBEICHO HA PUCYHKE 4.2.22.

///

/// \brief a429 txStartOnce opHokpaTHas paboTa NepelaTumka
/// \param fd meckpunrtop xaHana

/// \return pesynbTaT omepauum

/7//

unsigned int a429 txStartOnce(int fd);

Pucynok 4.2.22— Jluctunr GpyHKIUU

4.1.24 Beibop pexuma repenaryunka — a429  txSetMode

Ornucanue QpyHKIMM MPUBEICHO Ha pucyHke 4.2.23.

///

/// \brief a429 txSetMode ynpassieHue pexmma nepenaTumuka
/// \param fd neckpunrtop xaHana

/// \param mode pexum

/// \return pesynbTaT omepauun

/7//

unsigned int a429 txSetMode(int fd, unsigned char mode);

#define A429 MODE_O
#define A429 MODE_1
#define A429 MODE_2
#define A429 MODE_3

///< pexuM nepemaTymMKa
///< pexumMm nepenaTurka
///< pexumMm nepenaTumka
///< pexuMm nepenaTuuka

WNPFO

WNEFO

Pucynok 4.2.23— Jluctunr ¢GpyHKIUU

4.1.253anucek B FIFO nepenatunka — a429_ writeTxFifo

Onwucanve GyHKIUU IPUBEIEHO HA pUCYHKE 4.2.24.

//7/

/// \brief a429 writeTxFifo zanucey B tx Fifo

/// \param fd meckpunrtop xaHana

/// \param data crioBo maHHEIX

/// \return pesyncTar onepauuu

//7/

unsigned int a429 writeTxFifo(int fd, unsigned int data);

Pucynok 4.2.24— Jluctunr GpyHKIUU
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4.1.26 Yrpasnenue metkamu pubtpanuu — a429 setLabelConfReg

Onucanue GpyHKIUY TPUBEEHO HA pucyHKe 4.2.25.

///

/// \brief a429 setlLabelConfReg ynpasmneume perucrpammu LBL CONF_REG

/// \param fd neckpunrop xaHasa

/// \param numReg uomep perucrpa [0..7]

/// \param mask 6uroBas Macka U3MEHEHUSA

/// \param value 6urosas Macka 3HadYeHUN

/// \return pesynbTaT omnepauum

///

unsigned int a429 setlLabelConfReg(int fd, int numReg, unsigned mask, unsigned int

value);

Pucynok 4.2.25— Jluctunr ¢pyHKIUU

4.1.27 Yupasiienue ckopocThio kaHana — a429 setLabelConfReg

Onucanue GyHKIIUA TIPUBEIEHO HA pUCYHKE 4.2.26.

///

/// \brief a429 setSpeed ycranoBuTh CKOpPOCTH
/// \param fd meckpunrtop xaHana

/// \param speed cxopocTsb

/// \return pesyncTar onepauun

///

unsigned int a429 setSpeed(int fd, int speed);

///< 100 x6ur/c
///< 12.5 x6utr/c
///< 50 x6utr/c
///< 12 x6utr/c
///< 14.5 x6ur/c

#define A429 SPEED 100
#define A429 SPEED 12 14
#define A429_SPEED_50
#define A429 SPEED_12
#define A429 SPEED 14 5

AWNEFLO

Pucynok 4.2.26— JluctuHr GyHKIIUN

4.1.28 Pa3pemenne paboTel kaHana — a429_ manageEnBit

Onwucanve GyHKIUHU IPUBEIEHO Ha pUCyHKe 4.2.27.

//7/

/// \brief ad429 manageEnBit sxiouecHMe/BHKIOUEHME NPUMEMHMUKAE/IEepemgaTunKa
/// \param fd meckpunrtop xaHana

/// \param action crapt/cron

/// \return pesyncTar onepauun

//7/

unsigned int a429 manageEnBit(int fd, int action);

Pucynok 4.2.27— JluctuHr GyHKIIUN
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4.1.29TIpoBepka paspenreHus padboTsl kaHana — a429  ISEnBit

Onucanue GpyHKIUY TPUBEEHO HA pucyHke 4.2.28.

///

/// \brief a429 iseEnBit npoeepurs cocrosume 6ura 31
/// \param fd neckpunrop xaHasna

/// \param state cocroaHue 6ura

/// \return pesyncTar onepauun

///

unsigned int a429 isEnBit(int fd, int* state);

Pucynok 4.2.28- Jluctunr GyHKIUN

4.1.30 Yupasiienue outom maputera — a429  parityManage

Onwucanve GyHKIUHU IPUBEIEHO Ha pUcyHKe 4.2.29.

///

/// \brief a429 parityManage ynpasieHme HacTpolkaMmy OMTa HapuTeTa
/// \param fd meckpunrtop xaHana

/// \param parcheck sxJji/BHKJ NpoBepky napureTa

/// \param parity cocrosguue/pexuMm 6uTa napureTa

/// \return pesynbTaT omnepauum

///

unsigned int a429 parityManage(int fd, int parcheck, int parity);

Pucynok 4.2.29- Jluctunr GyHKIUN

4.1.31 Yupasnenue padbotoit GpruisTpanun npuémunka — a429_ rxFiltration

Onucanne GyHkiuu npuseaeHo Ha pucyHke 4.2.30.

///

/// \brief ad429 rxFiltration exiodyeHue/BHKIOUEHUE OMIIBTPaALMM NPUEMHMKA
/// \param fd neckxpunrop xaHasna

/// \param action sxJji/BHKJI

/// \return pesynbTaT omnepauum

///

unsigned iInt a429 rxFiltration(int fd, int action);

Pucynok 4.2.30— Jluctunr GyHKIIUN

4.1.32 YupaieHue MeTKaMu GuiIbTpanu npuéMuuka — a429
rxManageFiltrationLabel

Onucanne GpyHKIMM MpUBEIeHO Ha pucyHke 4.2.31.

///

/// \brief ad429 rxManageFiltrationLabel ynpasneume o¢unvrpaumerr LBL_CONF_REG PCI_Xx
/// \param fd neckxpunrop xaHasna

/// \param label merxa (amnpec)

/// \param action sxJj/BEKI

/// \return pesynbTaT omnepauum

///

unsigned int a429 rxManageFiltrationLabel(int fd, int label, int action);

Pucynok 4.2.31- Jluctunr ¢pyHKIuu
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4.1.33Copoc metok ¢punprpanuu npuémanka — a4d29 rxClearFiltrationLabel

Onwucanue GyHKIUHU PUBEIECHO Ha pUCyHKe 4.2.32.

///

/// \brief a429 rxClearFiltrationLabel c6poc LBL_CONF_REG PCI_x
/// \param fd neckpunrop xaHasna

/// \return pesyncTar onepauun

/7//

unsigned int a429 rxClearFiltrationLabel(int fd);

Pucynok 4.2.32— Jluctunr ¢pyHKIUU

4.1.34 Yupasnenue 6utom 9 u 10 npuémuuka — a429 _ rxManageRcvSdi

Onucanue GyHKIUN TPUBEIEHO HA prcyHKe 4.2.33.

//7/

/// \brief ad429 rxManageRcvSdi ynpaenenue 6mrom 9 u 10 nmo I'OCT 18977-79
/// \param fd neckpunrtop xaHana

/// \param action sBxJ/BHKJ IEeKOOVMPOBAHMA

/// \param bit9 cocroanue 6ura 0 - 1

/// \param bitl0 cocroauue 6ura 0 - 1

/// \return pesynbTaT onepauun

//7/

unsigned int a429 rxManageRcvSdi(int fd, int action, int bit9, int bitl0);

Pucynok 4.2.33- JluctuHr GyHKIIUN

4.1.35 Jlennnnmanu3aius kanaina — a429 deinit

Onucanne QpyHKIMU MpUBEICHO Ha pucyHke 4.2.34.

//7/

/// \brief a429 deinit neunmumammsauud
/// \param fd necxpunrop xaHasna

/// \return pesynbTar onepauun

///

unsigned int a429 deinit(int fd);

Pucynok 4.2.34— JluctuHr GyHKIIUN

4.1.36 YnpasieHnue nopsaKoM xoja out metku — a429 _manageReverce

Onwucanve GyHKIUHU IPUBEIEHO Ha pucyHKe 4.2.35.

//7/

/// \brief ad429 manageReverce ynpaejeHMe NOPAIKOM OMUTa METKU
/// \param fd meckpunrtop xaHana

/// \param action 1/0

/// \return pesyncTar onepauun

//7/

unsigned iInt a429 manageReverce(int fd, int action);

Pucynok 4.2.35— JluctuHr GyHKIIUN
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4.1.37 CranoBuTh Bpems nay3sl — 8429 _ txGapBits

Onucanue GpyHKIUY TpUBEeHO HA pucyHke 4.2.30.

///

/// \brief ad429 txGapBits ycrTaHOoBUTL BpeMsa Nays3bl

/// \param fd neckpunrop xaHasna

/// \param gapBit naysa

/// \return pesyncTar onepauun

///

unsigned int a429 txGapBits(int fd, unsigned int gapBit);

Pucynok 4.2.36— Jluctunr GyHKIUN

4.1.38 Ynpasnenue nuckpetrHocTbio TaitMepa RRT —a429_ txRrD

Onwucanve GyHKIUU IPUBEIEHO Ha pucyHKe 4.2.37.

///

/// \brief ad429 txRrD ycraHOBMTBH mesuTesb dacToTH TalMmepa RRT
/// \param fd meckpunrtop xaHana

/// \param txrr pesuresns uvactore Takimepa RRT (1 wmm 10 wmc)
/// \return pesyncTar onepauun

///

unsigned int a429 txRrD(int fd, unsigned int txrr);

#define A429 TXRR_10MS 0 ///< txrr 10 ms
#define A429 TXRR_1MS 1 ///< txXrr 1 ms

Pucynok 4.2.37— Jluctunr ¢pyHKIuU

4.1.39 Yupasnenue taitmepom RRT —a429 _ txSkipRrt

Onwucanve GyHKIUHU IPUBEIEHO Ha pUCcyHKe 4.2.38.

///

/// \brief a429 txSKipRrt ynpasneunue ourom sSkip rrt
/// \param fd meckpunrtop xaHana

/// \param action 1/0

/// \return pesyncTar onepauun

/7//

unsigned int a429 txSkipRrt(int fd, int action);

Pucynok 4.2.38— Jluctunr ¢pyHKIuu
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4.1.40 Yupasnenue BorxomabiMu PK — a429  manageScOut

Onucanue GpyHKIUN TpUBeeHO HA pucyHke 4.2.39.

///

/// \brief ad429 manageScOut ynpaenenue BHxOmHbIMM PK
/// \param fd neckpunrop xaHasna

/// \param actionl ynp BHX PK1

/// \param action2 ynp BHX PK2

/// \param action3 ymnp BHX PK3

/// \param action4 ynp BHX PK4

/// \param action5 ynp BHX PK5

/// \param action6 ymnp BHX PK6

/// \param action7 ynp BHX PK7

/// \param action8 ynp BHX PK8

/// \return pesynbTar omnepauun

///

unsigned int a429 manageScout(int fd, int actionl, int action2, int action3,

action4, int action5, int action6, int action7, int action8);

#define A429 SC OUT_1 (@&D) ///< BHX PK B O
#define A429 SC OUT_O (1<<1) ///< BHX PK B 1
#define A429 SC OUT_NO_ACT 0 ///< BHX PK He TporaTh

int

Pucynok 4.2.39— Jluctunr ¢pyHKIuu

4.1.41 Copoc paspemienuii Bxoaubix PK —a429 clearScintMask

Onwucanue GpyHKIUHU npuBeaeHo Ha pucyHke 4.2.40.

///

/// \brief a429 clearScIntMask c6poc pazpemenni
/// \param fd meckpunrtop xaHana

/// \return pesynbTaT omnepauun

/7//

unsigned int a429 clearSclntMask(int fd);

Pucynok 4.2.40— Jluctunr ¢pyHKIUU
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4.1.42 Yupasnenue pporrom Bxoausix PK —a429 manageScintMask

Onwucanue GpyHKIUHU pUBEIEHO Ha pucyHke 4.2.41.

///

/// \brief ad429 manageSclIntMask ynpasnenme ¢ponHTOM BxOmHOM PK

/// \param fd neckpunrop xaHasna

/// \param numRKk nomep BX PK

/// \param stateRk ¢pour

/// \param actionRK sxs/Buxsa

/// \return pesynbTaT omnepauum

///

unsigned int a429 manageSclintMask(int fd, int numRk, int stateRk, int actionRKk);

#define A429 IN_RK_ 1 0 ///< Bx px 1

#define A429 IN_RK 2 1 ///< Bx px 2

#define A429 IN RK 3 2 ///< Bx px 3

#define A429 IN RK 4 3 ///< Bx px 4

#define A429 IN_RK 5 4 ///< Bx px 5

#define A429 IN_RK 6 5 ///< Bx px 6

#define A429 IN_RK 7 6 ///< Bx px 7

#define A429 INRK 8 7 ///< Bx px 8

#define A429 SC RISE 0 ///< nepenHutt GpoHT
#define A429 SC FALL ~A429 SC RISE ///< samuumit dpoHT

Pucynok 4.2.41- JluctuHr GyHKIIUN

4.1.433anyck nepenarunka ¢ RRT —a429 _ txStartWithRrt

Onwucanve GyHKIUU IPUBEICHO HA pUCYHKe 4.2.42.

//7/

/// \brief ad429 txStartWithRrt zanyck c rrt B GeCKOHEUHEDNT LMKJI
/// \param fd meckpunrtop xaHana

/// \param rrtValue rrt suauenne

/// \return pesynbTar onepauunu

//7/

unsigned int a429 txStartWithRrt(int fd, unsigned int rrtvValue);

Pucynok 4.2.42— JluctuHr GyHKIIUN

4.1.44 YnpasrieHue niepefadeii 1o 3amnpocy i nepeaatanka — ad29
txSetRequestTransferByRkIn

Onwucanue pyHKIUHU IPUBEIEHO Ha puUcyHKe 4.2.43.

///

/// \brief ad429 txSetRequestTransferByRkln ycranosurs nepemady no 3anpocy Ijd
nepenaTuyMkKa Mo Bx PK

/// \param fd neckpunrop xanHana

/// \param rknum zomep PK wuju OTCyTCTBUE

/// \return pesynbTaT omnepauum

///

unsigned iInt a429 txSetRequestTransferByRkIn(int fd, unsigned int rknum);

Pucynok 4.2.43— JluctuHr GyHKIIUN
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4.1.45 YnpasneHnue npuéMoM 1Mo TOTOBHOCTH NMpUEMHUKA — a429
rxSetReceiveReadyByRKIn

Onwucanue pyHKIUHU IPUBEECHO Ha pUCyHKe 4.2.44.

///

/// \brief ad429 rxSetReceiveReadyByRKINn ycrTaHOBUTE TOTOBHOCTBE K MNpMEMY MNPUEMHMKA
no BX PK

/// \param fd neckpunrtop xaHana

/// \param rknum zomep PK wuju OTCyTCTBUE

/// \return pesynbTaT omnepauum

///

unsigned int a429 rxSetReceiveReadyByRkIn(int fd, unsigned int rknum);

Pucynok 4.2.44— JluctuHr GyHKIIUN

4.1.46 Copoc RAM —a429 ramCls

Onucanuie pyHKIIMU NPUBEICHO Ha pucyHke 4.2.45.

///

///7 \brief a429 ramCls RAM_CLS
/// \param fd neckpunrop xaHasna
/// \return pesynbTar onepauuun
///

unsigned int a429 ramCls(int fd);

Pucynok 4.2.45— JluctuHr GyHKIIUN
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5 COOBIIEHUS

5.1 BUBJIMOTEKA B3AMMOJIEMCTBUS A429

Onucanue KOJI0B OLIMOOK MPUBEIEHO Ha pUCyHKE 5.1.2.

/// \brief HeBanmMmHOe 3HaueHMEe, CBUIETeJILCTByIEee 06 ommubKe

#define LIB_BAD_VALUE OxXFFFFFFFF
/// \brief sHaueHMe OTCYTCBMA OWMOKU
#define LIB_GOOD 0

Pucynox 5.1.2- Jluctunr
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[MPMJIOXKEHUME A C6opka u ycTaHOBKa JapaiiBepa

[IpoexT nmpaiiBepa MOXXHO COOMpATh C MOMOIIBID KOMAHIHOW CTPOKH U yTHIWTHI

make.

- C TIOMOIIIHI0 KOMaHTHOM CTPOKH M YTHIUTHI make:

OTKPBITH TEPMHUHAJI B ANKE C MPOEKTOM, HalmucaTh B TepMuHaie "make"

JUTS OYMCTKH ITpoekTa - "'make clean”

JUIsl yCTAaHOBKH JpaiiBepa - 'sudo make install"

JUI yiajaeHus apaiisepa - “sudo make uninstall”

JUTS OCTaHOBa paboTarorero apaisepa - "sudo rmmod a429 driver"

JUIS 3aIyCKa yCTaHOBJICHHOTO ApaiiBepa - "'sudo insmod a429 driver.ko"

JUIS TIPOBEPKW padoTaeT M JApaiiBep B JaHHbI MoMmeHT - "sudo Ismod | grep

a429 driver"

TAKXE nepen nauanom pabot cienyeT yCTaHOBUTB:
"sudo apt-get install libelf-dev"

"sudo apt-get install linux-headers-generic".
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[Ipumep mporpaMMsbl ¢ UCTIOJIB30BaHUEM OMOIMOTEKH B3aUMOICHCTBHS.

#ifndef CTEST1_H
#define CTEST1 H

#include <stdint.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <fcntl.h>
#include <time.h>
#include <unistd.h>
#include <strings.h>
#include <errno.h>
#include <ctype.h>
#include <time.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <sys/time.h>

#include "global.h"

177/

/// \brief The TParamCTestl

///

struct TParamCTestl {
int mSpeed;
int mParityBit;
int mReverce;
int mMode;
int mPrintTimeout;
int mCountMessages;

};

///< cxopocTsb

#define T_CTEST1 SPEED
///< uérnocTs

#define T_CTEST1 PARITY
///< pesepc

#define T _CTEST1 REVERCE
///< pexum

#define T_CTEST1_MODE
///< TaimayT

#define T_CTESTL TIMEOUT
///< xon-BO coobmeHuM
#define T_CTEST1 CNT_MSG

extern char configFileName[];

apryMEeHTOB

extern char fullConfigFileName[];

config

/77

struct napamerpm Tecra 1

///< cxopocTsb
///< 6ur uérHocTu
///< pesepc

///< pexum

///< nepuon BEImauM MHOOPMALMU B CEK

///< xon-BO COOOmMEHUM, OTHPAaBJEHHEX 3a OOMH TaKT

((char)*s")
((char)"p7)
((char) r*)
((char)*m")
((char)"t*)
((char)"c")

/// \brief main Touka BxXOma B NpoTpPamMMmy
/// \param argC koj-BO apr'yMEHTOB

/// \param argv apryMeHTH

///< vva darina KOHQUTypPaLUM,

CUMTAHHOI'O U3

///< nonHoe mMa Odalina KOHQUTYpaLMM B Ialke
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/// \return xonm BosBpaTa

///

int main(int argc, char* argv[]):

///

/// \brief constructFullConfigFileName nocrpoures nomHoe mMma daliia KOHOUTypaLUUM
/// \param fullname nomnoe wmmsa

/// \param size paswmep

/// \param name wmsa

///

void constructFullConfigFileName(char* fullname, iInt size, char* name);
///

/// \brief readConfigFile urenue xoHburypauuu us odaria

/// \param fullname nosnoe mma datia koHOUTypaLUM

/// \param params napameTpeH TecTa

/// \return xoxn pesynbTara

///

int readConfigFile(char* fullname, struct TParamCTestl* params);
/7//

//7 \brief procCTestl npouenypa KoOHCOJBHOTO TecTa 1

/// \param params napaMeTpe TecTa

///

void procCTestl(struct TParamCTestl params);

/7//

/// \brief initLogCTestl nacrporka joros Tecra 1

///

void initLogCTestl(void);

///

/// \brief initDefaultParamsCTestl muyunamusaumsa napaMeTpoB ao—-yMoJdaHunw Tecra 1
/// \param params napameTpe TecTa

///

void initDefaultParamsCTestl(struct TParamCTestl* params);

#endif // CTESTL H

Jluctunr A.1 —ctestl.h
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#include "ctestl.h"

# define timersub(a, b, result)
\
do {
(result)->tv_sec = (a)->tv_sec - (b)->tv_sec;
(result)->tv_usec = (a)->tv_usec - (b)->tv_usec;
it ((result)->tv_usec < 0) {
--(result)->tv_sec;
(result)->tv_usec += 1000000;

A ad

}
} while (0)

char configFileName[MAX _LEN_CONFIG_FILE];

char fullConfigFileName[MAX LEN_FULL_CONFIG_FILE];
struct TParamCTestl params;

struct TChannel* channels;

struct TDevice* devices;

int main(int argc, char* argv[])
{
initLogCTestl1();
int ret = GOOD_CODE;
ifT (argc '= 2) { // nposepkxa koJ-Ba apryMEHTOB
usage:
LOGGER_PRINT(""%s\n"","Usage: ctestl <configfilename>");
ret = BAD_CODE;
} else { // xon-BO aprymeHTOB - OK
if (sscanf(argv[1l], "%s", configFileName) != 1) { // urenue wmmeHu
KOHOUTYpalMOHHOTO bania
LOGGER_PRINT(""%s\n", "invalid configfilename\n');
goto usage;
} else { //umva xoudurypaumoHHoro odamia - Ok
constructFul IConfigFileName(fullConfigFileName,
MAX_LEN_FULL_CONFIG_FILE, configFileName);
initDefaultParamsCTestl(&params);
ret = readConfigFile(fullConfigFileName, &params); // urenye napaMeTpos
13 KOHQUI'YPaLUMOHHOTO dania
ifT (ret == BAD_CODE) { //nmapamerpu uz kOHIUTYypaLMOHHOTO dalya - error
LOGGER_PRINT(**Can not read test params from “%s® \n",
fullConfigFileName);
} else { //napamerpe u3s KOHOUIYpPaLUMOHHOTO dariia - OK
procCTestl(params);
}

}

3
LOGGER_FLUSHQ ;
LOGGER_CLOSEQ) ;
return ret;

}

void constructFullConfigFileName(char* fullname, int size, char* name) {
snprintf(fullname, size, "%s%s', STR_CONFIG, name);
}

int readConfigFile(char* fullname, struct TParamCTestl* params) {
FILE* file = fopen(fullname, "r');
char* strj;
it (File == NULL) {
LOGGER_PRINT("'Can not open config file "%s"\n", fullname);
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return BAD_CODE;

}
LOGGER_PRINT("'parsing "%s":\n", fullname);
while (1feof(File)) {
readline(file, &str);
LOGGER_PRINT(""%s\n"", str); // for debug
char typeArgStr[1];
int valArg = BAD_CODE;
sscanf(str, "%s %d", typeArgStr, &valArg);
iT (valArg == BAD_CODE)

continue;

switch (typeArgStr[0]) {
case T_CTEST1_SPEED: params->mSpeed = valArg; break;
case T_CTEST1_PARITY: params->mParityBit = valArg; break;
case T_CTEST1_REVERCE: params->mReverce = valArg; break;
case T_CTEST1_MODE: params->mMode = valArg; break;

case T_CTEST1_TIMEOUT: params->mPrintTimeout = valArg; break;
case T_CTEST1_CNT_MSG: params->mCountMessages = valArg; break;

}

3

fclose(file);

LOGGER_PRINT(""PARAMS: speed= %d, parity= %d, reverce= %d, mode= %d, timeout=
%d, count messages= %d\n\n", \

params->mSpeed, params->mParityBit, params->mReverce, params->mMode,

params->mPrintTimeout, params->mCountMessages);

return GOOD_CODE;
}

void procCTestl(struct TParamCTestl params) {
struct timeval tvStart, tvCur, tvDiff;
int countDevices = 0;
gettimeofday(&tvStart, NULL);
getArrayDevices(&devices, &countDevices);
LOGGER_PRINT(*"Has founded %d devices \n\n', countDevices);
int countChannels = 0;
getArrayChannels(&channels, &countChannels);
LOGGER_PRINT(""Has founded %d channels \n\n', countChannels);
int counters[countChannels]; // cuéruuky naHHEIX OJIOKOB JIMA
// vHMumanusaumsa IeBaliCoB
for (int index = 0; index < countDevices; index++) {
devices[index].mFileDescryptor = a429 open(devices[index].mNameChannel);
a429 clearDma(devices[index].-mFileDescryptor);
a429_manageDma(devices[index].-mFileDescryptor, A429 ON);
a429_managelnterruptMask(devices[index].mFileDescryptor, 1<<8 | 1<<9 |
1<<10 | 1<<11, 1<<8 | 1<<9 | 1<<10 | 1<<11);
a429 manageSclntMask(devices[index].mFileDescryptor, A429 IN RK 1,
A429 SC _FALL, A429 ON);
a429 manageSclintMask(devices[index] .mFileDescryptor, A429 IN_RK_2,
A429 SC_FALL, A429 ON);
a429 manageSclntMask(devices[index].mFileDescryptor, A429 IN_RK 3,
A429 SC_FALL, A429 ON);
a429 manageSclintMask(devices[index] .mFileDescryptor, A429 IN_RK 4,
A429 SC FALL, A429 ON);
T_TRACKING_INT tracklInt;
// BxiouyaeMm ciexeHme 3a PK BX
tracklnt.manage = T_TRACKING_INT_MAN_ON;
a429 manageTrackinglnterrupt(devices[index].mFileDescryptor, &tracklnt);
a429 close(devices[index].mFileDescryptor);

for (int index = 0; index < countChannels; index++) {
channels[index].mFileDescryptor = a429 open(channels[index].mNameChannel);
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a429 deinit(channels[index].mFileDescryptor);
a429 close(channels[index].-mFileDescryptor);
by
// vHyuuanusauMa KaHaJloB
for (int index = 0; index < countChannels; index++) {
counters[index] = O;
channels[index] .-mFileDescryptor = a429 open(channels[index].mNameChannel);
a429 manageEnBit(channels[index].mFileDescryptor, A429 OFF);
a429 manageChannelDma(channels[index].mFileDescryptor, A429 ON);
a429 setSpeed(channels[index].mFileDescryptor, params.mSpeed);
a429 parityManage(channels[index].mFileDescryptor, A429 ON,
params.mParityBit);
a429 manageReverce(channels[index].mFileDescryptor, params.mReverce);

iT (channels[index].mInfo.typeChannel == T_INFO_CHANNEL_TYPE_TRANSMITTER)
{
a429 txSetMode(channels[index].mFileDescryptor, params.mMode);
}
a429 manageEnBit(channels[index].mFileDescryptor, A429 ON);
iT (channels[index].mInfo.typeChannel == T_INFO_CHANNEL_TYPE_TRANSMITTER)
{

a429_txStartStop(channels[index].mFileDescryptor, A429 START);
a429 close(channels[index].-mFileDescryptor);

}
LOGGER_PRINT("'%s\n", "test is processing...");
// BEIIIOJIHEHME aJIT'OpMTMa TeCTUPOBaAHMA
for(G:) {
for (int index = 0; index < countDevices; index++) {
devices[index] .-mFileDescryptor =
a429 open(devices[index]-mNameChannel);
a429_manageScOut(devices[index].mFileDescryptor, A429 SC OUT_1,
A429 SC_OUT_1, A429_SC _OUT_1, A429_SC_OUT_1);
a429 close(devices[index].mFileDescryptor);
}

for (int index = 0; index < countChannels; index++) {
T _CONTAINER_DMA dma;
dma.count = O;
// uTeHMVe maHHBIX
channels[index].mFileDescryptor =
a429 open(channels[index].mNameChannel);
a429 readDma(channels[index] .mFileDescryptor, &dma);
a429 close(channels[index] .-mFileDescryptor);
counters[index] += dma.count;
}
gettimeofday(&tvCur, NULL);
timersub(&tvCur, &tvStart, &tvDiffF); // BruncigeM BpeMs HOpolemuee C
npedeloymero BEIBOIIA PeE3IYJIBETATOB
iT (tvDiff_tv_sec * 1000000 + tvDiff_.tv_usec >= (params.mPrintTimeout
/*seconds*/ * 1000000)) { //mnpoeepxa TalMvayTa
for (int index = 0; index < countDevices; index++) {
devices[index].mFileDescryptor =
a429 open(devices[index].-mNameChannel);
a429 manageScOut(devices[index].mFileDescryptor, A429 SC OUT O,
A429 SC_OUT_0, A429 SC OUT_0, A429 SC OUT_0);
a429 close(devices[index].mFileDescryptor);
}

// Bunaua mHOOPMaUMM Ha B3KpPaH U B JIOT M COPOC HAKOIJIEHHEIX CUYETUMKOB
anHqux/nepenaHHHX IIaHHBIX
for (int index = 0; index < countChannels; index++) {
LOGGER_PRINT(""Channel "%s®" = %d blocks \n",
channels[index].mNameChannel , counters[index]);
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counters[index] = O;
}
for (int index = 0; index < countChannels; index++) {
iT (channels[index].mInfo.typeChannel ==
T_INFO_CHANNEL_TYPE_TRANSMITTER) {
channels[index].mFileDescryptor =
a429 open(channels[index].mNameChannel);
// ornpaBka HOaHHBX
for (int i1=0; i<params.mCountMessages; i++) {
a429 writeTxFifo(channels[index].mFileDescryptor,
OXAAAAAAAA) ;

a429 close(channels[index] .-mFileDescryptor);
}
}
for (int index = 0; index < countDevices; index++) {
devices[index].mFileDescryptor =
a429 open(devices[index]-mNameChannel);
T_CHECK_TRACKING_INT trackChecklInt;
// npoeepsem pesyibrTar BX PK
a429 checkTrackingInterrupt(devices[index].mFileDescryptor,
&trackChecklint);
LOGGER_PRINT("'Device "%s" devld= %d - checking IN_RK 1= %d, IN_RK
2= %d, IN_RK 3= %d, IN_RK 4= %d\n', \
devices[index] .mNameChannel, devices[index].-mDevid, \

trackChecklInt.rkiInAppearCount[T_CHECK TRACKING_INT_RKIN 17,
trackChecklInt.rkinAppearCount[T_CHECK TRACKING_INT_RKIN_ 2], \

trackChecklInt._rkiInAppearCount[T_CHECK_ TRACKING_INT_RKIN_3],
trackChecklInt.rkInAppearCount[T_CHECK_TRACKING_INT_RKIN_471);
a429 close(devices[index].mFileDescryptor);

3}

for (int index = 0; index < countDevices; index++) {
devices[index].mFileDescryptor =
a429 open(devices[index].-mNameChannel);
T_TRACKING_INT tracklInt;
trackInt.manage = T_TRACKING_INT_MAN_OFF;
a429 _manageTrackinglnterrupt(devices[index].mFileDescryptor,
&trackint);
tracklnt_manage = T_TRACKING_INT_MAN_ON;
a429_manageTrackinglnterrupt(devices[index].mFileDescryptor,
&trackint);
a429 close(devices[index].mFileDescryptor);
}
tvStart = tvCur;
LOGGER_PRINT('"-has passed %d seconds-\n"", params.mPrintTimeout);

3
LOGGER_FLUSHQ) ;

}

void initLogCTestl(void) {
char filename[LOGGER_FILENAME_LENGTH];
constructLogFilename(filename, LOGGER_FILENAME_LENGTH, "ctestl™);
LOGGER_OPEN(Filename);

}

void initDefaultParamsCTestl(struct TParamCTestl* params) {
params->mSpeed = 2;
params->mParityBit = 1;
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params->mReverce = 0O;
params->mMode = O;
params->mPrintTimeout = 3;
params->mCountMessages = 50;;

Jluctunr A.2 — ctestl.c
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#ifndef GLOBAL_H
#define GLOBAL_H

#include <stdint.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <fcntl.h>
#include <time.h>
#include <unistd.h>
#include <strings.h>
#include <errno.h>
#include <ctype.h>
#include <time.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <sys/time.h>
#include <dirent.h>
#include "../A429LinuxLibrary/a429 library.h"

/// \brief narrepu mmeHu mesarica

#define STR_CHO PATTERN "*-ch-0"
/// \brief narreps uMmeHu xaxHamia

#define STR_DEV_PATTERN "a429dev"’
/// \brief xaranor c xanamamu

#define STR_DEV ""/dev"
/// \brief xaranor c xoHOUTaMM TecTOB

#define STR_CONFIG "_/config/"
/// \brief xaranor c snoramm

#define STR_LOGS "_/logs/"
/// \brief xaranor c mem odaimamm

#define STR_MEM " /mem/"
/// \brief gmuna mmenu xarasmora config

#define LEN_STR_CONFIG 9

/// \brief pmuna mmenu config odaina

#define MAX_LEN_CONFIG_FILE 90

/// \brief pgnuna nonunoro mmennm config odaina
#define MAX_LEN_FULL_CONFIG_FILE MAX_LEN_CONFIG_FILE + LEN_STR_CONFIG
/// \brief gmuua umvenn xanana

#define CHANNEL_NAME_LENGTH 30

/// \brief gmuna mmvenn log daina

#define LOGGER_FILENAME_LENGTH 160

/// \brief pgnuna mvenu mem oarna

#define MEM_FILENAME_LENGTH 160

/// \brief xon sHauenHus - xopomo

#define GOOD_CODE 0

/// \brief xon 3HaueHus - mJIOXO

#define BAD_CODE -1

///

/// \brief The TChannel struct uubopmaumsa o xanaye

//7/

struct TChannel {
char mNameChannel [CHANNEL_NAME_LENGTH]; ///< nonHoe wMsa kaHasa
int mFileDescryptor; ///< peckpuntop danna
T_INFO_CHANNEL miInfo; ///< mupo o xauase

};

//7/
/// \brief The TDevice struct undopmauua o mesaiice
///
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struct TDevice {

char mNameChannel [CHANNEL_NAME_LENGTH]; ///< nosHoe mMa kaHasa
int mFileDescryptor; ///< meckpunrop oannia
unsigned int mDevld; ///< device id

}:

/77

/// \brief getCountDevices nonyunThs KOJIUUECTBO HEBalCOB

/// \return xon-BO nerBalicos

///

int getCountDevices(void);

///

/// \brief getCountChannels nonyuurs xom-BO kanajyos MK

/// \return xoj-BO KaHAaJOB

///

int getCountChannels(void);

///

/// \brief getArrayDevices nonyunTh Maccus onmcaTesell NeBaliCcoB
/// \param devices maccup omnucaTejiell IeBaliCoB

/// \param length nnuua maccuea

///

void getArrayDevices(struct TDevice** devices, int* length);
///

/// \brief getArrayChannels nomyuurs Maccue onmcaTesier xaHajos MK
/// \param channels maccus onmcareseit xaHaJOB

/// \param length nnuua maccura

///

void getArrayChannels(struct TChannel** channels, int* length);
///

/// \brief readline urenne crpoxu

/// \param stream ykaszaTesib TeKymWeTrO [OJIOXeHUd B dane

/// \param line yxasaresbr Ha CTpPOKY

///

void readline(FILE* stream, char** line);

///

/// \brief constructLogFilename crenepurs umsa nor oaina

/// \param filename nosuoe wmma sor daina

/// \param length nnuua

/// \param testname umsa Tecra

///

void constructLogFilename(char* filename, int length, char* testname);

/// \remark LOGGER

///

/// \brief LOGGER_FILE gmeckpunrtop odaina Jjoros

///

extern FILE* LOGGER_FILE;

///7 \brief orxpure sor odain

#define LOGGER_OPEN(filename) \
LOGGER_FILE = fopen(filename, "'w");

/// \brief saxpurs sor darin

#define LOGGER_CLOSE(Q) \
fclose(LOGGER_FILE)

///7 \brief c6pocure sor darnn bybep Ha IOMCK

#define LOGGER_FLUSH(Q) \
FFlush(LOGGER_FILE)

/// \brief npunt B 50T u B TepMmHan

#define LOGGER_PRINT(fmt, args...) \
printf(fmt, args); \
fprintf(LOGGER_FILE, fmt, args)
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#endif // GLOBAL H

Jluctuar A.3 — global.h
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#include "global .h"
FILE* LOGGER_FILE;

int getCountDevices(void)

{
int count = O;
DIR* dir = opendir(STR_DEV);
it (dir) {
struct dirent *direntries;
while (((direntries = readdir(dir)) != NULL)) {
char* isFindedChannel = strstr(direntries->d_name, STR_DEV PATTERN);
char* isFindedChannel0 = strstr(direntries->d_name, STR_CHO_PATTERN);
iT ((isFindedChannel 1= NULL) && (isFindedChannelO != NULL)) {
// printf("'device: %s\n", direntries->d_name);
count++;
}
closedir(dir);
¥
return count;
}

int getCountChannels(void)

int count = 0;
DIR* dir = opendir(STR_DEV);
it (dir) {
struct dirent *direntries;
while (((direntries = readdir(dir)) != NULL)) {

char* isFinded = strstr(direntries->d_name, STR_DEV_PATTERN);
iT (isFinded '= NULL) {

// printf("'%s\n", direntries->d_name);
count++;
}
closedir(dir);
}
return count;
}

void getArrayDevices(struct TDevice** devices, int* length)

{
*length = getCountDevices();
*devices = malloc(sizeof(struct TDevice) * *length);
int index = 0;
DIR* dir = opendir(STR_DEV);
it (dir) {
struct dirent *direntries;
while (((direntries = readdir(dir)) != NULL)) {
char* isFindedChannel = strstr(direntries->d_name, STR_DEV_ PATTERN);
char* isFindedChannelO = strstr(direntries->d_name, STR_CHO_PATTERN);
iT ((isFindedChannel != NULL) && (isFindedChannelO != NULL)) {

snprintf((*devices)[index].mNameChannel, CHANNEL_ NAME LENGTH,
"%s/%s', STR_DEV, direntries->d_name);

(*devices)[index].mFileDescryptor =
a429_open((*devices)[index].mNameChannel);

VERSION ver;

a429 getDevicelnfo((*devices)[index].mFileDescryptor, &ver);
(*devices)[index].mDevld = ver.device_id;

a429 close((*devices)[index].mFileDescryptor);
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// debug
LOGGER_PRINT("'%s - devld %d\n", (*devices)[index].mNameChannel,
(*devices)[index] .-mDevld);
index++;
}

closedir(dir);

}

void getArrayChannels(struct TChannel **channels, int *length)
{
*length = getCountChannels();
*channels = malloc(sizeof(struct TChannel) * *length);
int index = 0;
DIR* dir = opendir(STR_DEV);
if (dir) {
struct dirent *direntries;
whille (((direntries = readdir(dir)) = NULL)) {
char* isFinded = strstr(direntries->d_name, STR_DEV_PATTERN);
iT (isFinded '= NULL) {
snprintf((*channels)[index] .mNameChannel, CHANNEL_NAME_LENGTH,
"%s/%s', STR_DEV, direntries->d_name);
(*channels)[index].mFileDescryptor =
a429_open((*channels)[index] .mNameChannel);
a429_getChannel Info((*channels)[index].mFileDescryptor,
&((*channels)[index].mInfo));
a429 close((*channels)[index].mFileDescryptor);
// debug
iT ((*channels)[index].-mInfo.typeChannel ==
T_INFO_CHANNEL_TYPE_RECIEVER) {

LOGGER_PRINT(""%s - num %d - T_INFO_CHANNEL_TYPE_RECIEVER\n",

(*channels)[index] .mNameChannel, (*channels)[index].mInfo.numberChannel);
3} else {

LOGGER_PRINT(""%s - num %d -
T_INFO_CHANNEL_TYPE_TRANSMITTER\N", (*channels)[index].mNameChannel,
(*channels)[index] -mInfo.numberChannel);

}
index++;

}

closedir(dir);

}

void _readline(FILE* stream, char** line, int* count) {
int ch = fgetc(stream);
iT ((ch = "\n") ]] (ch == EOF)) {
// printf(end line - %d\n", *count);
*line = malloc(*count + 1);
C*line)[*count] = O;

// printf(*'down to up\n');
return;
} else {
(*count)++;
// printf(*down - %d\n*, *count);
_readline(stream, line, count);
// printf(C'up - %d\n", *count);

line)[--C*count)] = ch;
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void readline(FILE* stream, char** line) {
int count = O;
_readline(stream, line, &count);

}

void constructLogFilename(char* filename, int length, char* testname) {

time_t rawtime;

struct tm * timeinfo;

time(&rawtime);

timeinfo = localtime(&rawtime);

snprintf(filename, length, "%s%s-%dy-%dm-%dd-%dh-%dm-%ds.txt", STR_LOGS,
testname, \

timeinfo->tm_year + 1900, timeinfo->tm _mon + 1, timeinfo->tm_mday,

timeinfo->tm_hour, timeinfo->tm _min, timeinfo->tm_sec);

¥

Jluctunr A.4 — global.c
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