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AHHOTALIA

B kHHUTe OMHMCHIBAIOTCS TEXHOJOTHYECKHE TMPUHIUIBI, HCIOJIb30BaHHBIC B
nmporpaMMHOM  obecrieuennn  «JJPAMBEP  A429» U «BHUBJIMOTEKA
B3AUMOJIEMUCTBUS A429». B 4acTHOCTH, paccMOTPEHBI (YHKIHOHAIBHOE

Ha3Ha4YeHME U 00JIacTh IMPUMCHCHHU, YCJIOBUS BBIIIOJITHCHUA.
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CIIMCOK COKPAII[EHUN

[10 — mporpammHoOe obecrieueHue;

PK — pa3oBas koMaH/a;

Uz | oo am




7
RU.MCK10.15301-01 33 01

1 HA3HAYEHUE ITPOI'PAMMEBI

1.1 JIPAUBEP A429

Iporpammuoe obecneuenne « JPAVIBEP A429» (naiee — npaiiBep) obecreunBaet
BO3MOXXHOCTH yripaBieHusi PCl-yctporictBom.

JpaiiBep oOecrieunBaeT BHIMOJTHEHUE CIIETYIONTUX OCHOBHBIX 3a/1a4:

— OlpejesieHue U MHULMaIu3aius yctpoicTa Ha muHe PCI,

— VHUIHAIW3AIMSA  CUMBOJIBHBIX YCTPOWCTB KaHAJIOB JUISI OOCCIICUYCHHMSI
B3aMMOJICHCTBHS M3 «IIOJIH30BaTEIIHLCKOTO» MPOCTPAHCTBA MPHUKIIATHOTO TPHIIOKEHHS-
KIINCHTA,;

— pcalr3anusda KOMaHd YIIPaBJICHWA KaHaJlaMH.

1.2 BUBJIMOTEKA B3AUMOJEUCTBUS A429

[porpammuoe obecrneuerne «BUBJIMOTEKA B3AMMOJIEUCTBUS A429»
(manee — O6mONMMOTEKA) OOECIEUNBAET BCIIOMOTATEIbHBIN CEPBUCHBIN (PYHKIIMOHAT TPH
B3aMMOJICHICTBUU C MOTYJISIMU:

«mPCle-429UD84», «PCle-429UD88» u «XMC-429UDxx»(nanee «xXx-429UDXx»).
bubnnoreka oOecreunBaeT BHIIOJHEHUE CIEAYIONUX OCHOBHBIX 3a/1a4:

— peanu3alus CEPBUCHBIX (PYHKIIUI C OTAEIbHBIMU YCTPOUCTBAMH (TIATaMU) U

OTJICJIbHBIMU KaHajlaMU (ITOpTaMHu) B COCTaBE yCTPOUCTB (TL1ar).
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2 YCJIOBUA BBIIOJIHEHN A ITPOT'PAMMBI

2.1 JIPAVBEP A429

JpaiiBep sIBISICTCS OTHENBHO 3allyCKaeMbIM IPWIOKECHUEM, PEaTH3YIOIIUM
TEXHOJIOTHIO MEHEIDKEpa pPecypcoB (CHMBOJIBHBIX YCTPOWCTB) M IpeAHA3HAYEH ISt
¢ynkmonnpoBanust B RTOS QNX6.5 (30CPB «Heiitpuro» KITIA.10964-01). [lepen
MICTIOJIb30BaHUEM JpaiiBepa HEOOXOIUMO €r0 YCTaHOBUTh, MHCTPYKIUS TI0 YCTaHOBKE U

HACTpOMKE MPUBEJEHA B IPUIOKEHUU A.

2.2 BUBJIMOTEKA B3AMMOJIEMCTBUS A429

bubmoTeka B3amMopaecTBus TpenHa3zHadeHa s GyHknuoHupoBanus B RTOS
QNX6.5 (30CPB «Heiirpuno» KIT[IA.10964-01) u BcrpauBanus B npukiagnoe [1O mis

WHULIAATIM3AIUHI U YITPaBICHUS Tu1ataMu XXXX-429UDXX.

Uz | oo am
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3 XAPAKTEPUCTUKA ITPOI'PAMMBI

3.1 JIPAMBEP A429

JlpaiiBep SIBISIETCS CAaMOCTOSATENBHO 3allyCKaeMbIM MPHIOKEHUEM, pa3paboTaH Ha
s3pike C, C TPUMEHEHHEM TEXHOJIOTHH «MYJIBTHIIOTOKOBOTO MEHEIKepa PEeCypCoB»,
IpE/ICTaBISET COOON HCIIOTHIEMBIN MOIYITb C UMeHeM «dev-a429».

B3aumoneiictBue ¢ kaHamamu A429 ocymiecTBIsICTCS HHAUBUIYaIbHO Yepes
CHMBOJIbHBIE YCTPOICTBA, KOTOPBIE PACIONIOKEHBI B Karanore «/dev».

[1labioH ¥MEHN CHMBOJBHOTO ycTpolicTBa (kaHana): «a4d29dev-N-ch-M», rme N-
TIOPSIKOBBI HOMEp PCi-11aThl, M — MopsIIKOBBIN HOMEp KaHaua Ha PCi-Tuiare.

Hywmepanus miar (mapametp N) ¢ 0, Hymeparnus kaHanos (mapamerp M) ¢ 0.

B3anmMonelicTBre ¢ KaHaJIaMH POUCXOIMT TOCPEICTBOM 10Ctl-komaH .

3.2 BUBJIMOTEKA B3AMMOJIEMCTBUS A429

bubnmmoTeka B3auMoielicTBUS pa3padoraHa Ha si3bike C.

JI1st ucrionb30BaHus OMOMOTEKH B MPOEKTE HEOOXOAMMO B Karajore OMOIMOTeKH
BBIIIOJTHATh KOMaHAy «make», B pesynabrare kotopoil mosiBurcs ¢aitn libad29.a u
MOAKIIOYUTh K IIEJICBOMY TIPOSKTy TMONYYCHHBIH (ala W 3arojloBOYHBIC (Daijbl

OMOJIMOTEKU.
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4 OBPAIIEHUE K [TPOI'PAMME

4.1 JIPAVIBEP A429

B3anmopelicTBre ¢ KaHAJIaMH MIPOUCXOIUT MOCPEACTBOM 10Ctl-komaH, onucanue

KOMaH/T ¥ THIIbI JAHHBIX IpecTaBieHbl B (aiiie «ad29 cmd.h».

4.1.1 3anucs B peructp - IOCTL_WRITE_REG

Ilo3BomnsieT 3anucary 3HAYEHUE B 3aJaHHBIM PETUCTD YIIPABICHHUS.

Onucanue napaMeTpoB KOMaH bl MpUBEACHO Ha pucyHke 4.1.1.

/// \brief xomanma "samnuce B peructp"

/// nospoydeT 3anmucarh 3HAUYEHME B 3aNaHHEN PEerMcTp ylIpaBJICHUS

#define I10CTL_WRITE_REG _1OW(10C_MAGIC, O,
SADDR_DATA)

/// \brief zanmuce/urenre perucrTpor
typedef struct {

unsigned long daddr; ///< ampec permucTtpa (CMelleHME B COOTB. CO
crneuupmukanmen)
unsigned int data; ///< s3nauenue perucrpa

} SADDR_DATA;

Pucynok 4.1.1 — JIucTUHT KOMaH/IbI

4.1.2 3amnucek ouroBoii macku B peructp - lIOCTL_WRITE_REG_BIT_MASK

[To3BossieT 3anucars 3HaYCHHUE 3aJJaHHBIX OUT B 3aIaHHBIA PETHCTP YIPABICHUS.

Onucanue napameTpoB KOMaH/Ibl IpUBEACHO Ha pucyHke 4.1.2.

/// \brief xomanma "sanuch B pPerucTp 3aIaHHHX OUT"
/// nosBongeT M3MEHMTL OTIeJbHHE OUTH B BaldaHHOM pPerucTpe yIIpaBJIeHMA

#define 10CTL_WRITE_REG_BIT_MASK _10W(I0C_MAGIC, 1,
SADDR_DATA_BIT_MASK)

/// \brief szanuce B perucTp 3amaHHBIx OUT
typedef struct {

unsigned long daddr; ///< ampec perucrpa (cMemeHVe B COOTB. CO
crneumbpmkaumen)

unsigned int data; ///< snauenme perucTp

unsigned int mask; ///< 6urosasa macka (1 - 6ur szanucmeaerca us data,
0 - 6uT ocrTaércsa HeM3MeHHHM)

3 SADDR_DATA BIT_MASK;

Pucynox 4.1.2 — JIucTuHT KOMaH bl

Uz | oo am




11
RU.MCK10.15301-01 33 01

4.1.3 Yrenue u3 peructpa - IOCTL_READ_REG

Ilo3BonsieT MPOUNTATH 3HAYEHUE U3 3aJAHHOTO PETUCTPA YIIPABIICHUS.

Omnucanue napamMeTpoB KOMaH bl MPUBEACHO Ha pucynke 4.1.3.

/// \brief xomauma "urenue mz permcrpa
/// nosBoydAeT MpouMTAaThE 3SHAUYCHME M3 3a0aHHOTO PeIrMcTpa ylpaBJICHUSA

#define 10CTL_READ REG _10WR(I0C_MAGIC, 2,
SADDR_DATA)

/// \brief zanmuce/urenre perucrTpos
typedef struct {

unsigned long daddr; ///< agpec permcTpa (CMeleHME B COOTB. CO
crneuupmukanmen)
unsigned int data; ///< 3naueHue peructpa

} SADDR_DATA;

Pucynox 4.1.3 — JIucTuHT KOMaH bl

4.1.4 UYrenue u3 JIMA - IOCTL_READ DMA

[To3BossieT nmpounTath nanHble U3 JIMA kanana.

Onucanue napaMeTpoB KOMaH/ bl MPUBEACHO Ha pucyHke 4.1.4.

/// \brief xomanpma "urenme usz mgMma"
/// nosBojdAeT MpouMTaTh NaHHEE M3 OMa

#define 10CTL_READ_DMA _I0WR(I0C_MAGIC, 3,
T_CONTAINER_DMA)

/// \brief maxcumasnbHOe KOJI-BO OGJIOKOB IMa B KOHTEMHepe

#define DMA_COUNT_BLOCKS 256
/// \brief pasmep omHoro Grioka mMa B 6anTax

#define DMA_RAW_BLOCK_SIZE 16

/// \brief pasmep mvMa Bydepa

#define DMA_SIZE BYTES 1048576

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

unsigned int wordl; ///< croeo 1
unsigned iInt word2; ///< cnoeo 2
unsigned int word3; ///< cnoso 3
unsigned iInt word4; ///< crnoso 4

} T_BLOCK_DMA;

#define T_BLOCK_DMA_TYPE_CH(wordl) ((wordl >> 31) & Ox1)
#define T_BLOCK_DMA_NUM_CH(wordl) ((wordl >> 24) & Ox7)

/// \brief xourermuep DMA

typedef struct {
unsigned int count; ///< xon-BO BIJIOKOB
T_BLOCK_DMA blocks[DMA_COUNT_BLOCKS]; ///< 6noxu nma

} T_CONTAINER_DMA;

#pragma pack(pop)

Pucynok 4.1.4 — JIucTUHT KOMaH/IbI
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4.15 Cépoc IMA - IOCTL_CLEAR_REG

[To3zBomnster o0HynuTs DMA_INDEX 1 mporpammHbIe yKa3aTelu YTeHHs/3alHCH.

Onucanue napameTpoB KOMaH/Ibl IPUBEAECHO Ha pUCyHKe 4.1.5.

/// \brief xomauma "cbpoc ykaszarena dma xaunana"
/// noseogmger obuysmrs DMA _INDEX u nporpamMdbbie ykasaTenu UTeHMA/3ANUCKU

#define 10CTL_CLEAR_DMA _10(10C_MAGIC, 13)

Pucynok 4.1.5 — JIuCTUHT KOMaH/IbI

4.1.6 Ilomyuuts unpopmanuto o miate - IOCTL_VERSION

[To3BomnsieT mpounTaTh MOAPOOHYIO HH(OPMALIKIO O PCi-TIIaTe.

Onucanue napameTpoB KOMaH/Ibl IpUBEAEHO Ha pucyHke 4.1.6.

/// \brief xomanma "ureume nompoBHON MHOOPMALMM O MJlaTe M Apaleepe"
/// nosBojyigeT cuMTaTh NOAPOOHYW MHOOpMauuo o PCl-miare
#define I0CTL_VERSION _IOR(IOC_MAGIC, 4, VERSION)

/// \brief undopmauusa o mpaliBepe M yCTpOiiCTBe
typedef struct {

unsigned Int device_id; ///< unenTupuraTOp yCTpPONCTBA

unsigned iInt vendor_id; ///< Beumop ycTpoiicTBa

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

char revision; ///< pesBusus ycrpoiicTBa

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

int minor; ///< 3HaueHue MuHOPA

int irq; ///< Homep mnpepLBaHMA

long size _dma; ///< pasvep IMA ©Gybepa

void* addr_dma_virt; ///< Bupryanvuoi anpec IMA ©ybepa

unsigned int pci_bars; ///< agpec bar-mnpoctpancTea

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

Pucynox 4.1.6 — JIuctuHT KOMaH bl

4.1.7 Tlomyuuts Bepcuto u naty - IOCTL_VERSION_DRIVER

[To3BosseT MpOUYMTATh BEPCUIO U ATy ApaBepa.

Onucanue napameTpoB KOMaH/Ibl IpUBEACHO Ha pucyHke 4.1.7.

/// \brief xomanma "ureHme pBepcuu nppalieepa

/// nosBoydAeT cuMTaTe BEepCUMO M HAaTy Opalieepa

#define I10CTL_VERSION DRIVER _IOR(IOC_MAGIC, 5, unsigned
int)

Pucynok 4.1.7 — JIucTUHT KOMaH/IbI
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4.1.8 Tlomyunts pci-mokarmio - IOCTL_PCI_LOCATION

[To3BossteT pounTaTh HHPOPMAIIHIO O PCI-TTOKAIUH ILJIATHI.

Omnucanue napamMeTpoB KOMaH bl MPUBEACHO Ha pucyHke 4.1.8.

/// \brief xomauna "urenme unHbpopMauum O PCI-joKaALMM [JIATE"
/// nosBosser cumrarhs MHOopMauyo PCH
#define I10CTL_PCI_LOCATION _IOR(IOC_MAGIC, 6,

PCI_LOCATION)

#define SI1ZE_OF_PCI_LOC 13

/// \brief undbopmaums o moxauum Ha mmHe PCI
typedef struct {
//7/
/// \brief name uudo o moxauum
/// nanpumvep, 0000:00:02.0 -
/// Buneneunm momen (16 6ut), muua (8 6ur), ycrporicreso (5 6ur) u dynxuma (3
dura)
//7/
char name[SI1ZE_OF PCI_LOC];
} PCI_LOCATION;

Pucynok 4.1.8 — JIucTUHT KOMaH/IbI

4.1.9 3amucs 6moka B RAM - IOCTL_WRITE_TO_RAM

[To3BomnsieT 3anucarb 0510k JaHHBIX B RAM nepenarumka.

Onucanue napaMeTpoB KOMaH bl MpUBEACHO Ha pucyHke 4.1.9.

/// \brief xomanma "=anmucr 6soxka B RAM"

#define 10CTL_WRITE_TO_RAM _10W(10C_MAGIC, 7, RAM_BLOCK)
#define RAM_BLOCK_TYPE_DATA 1
#define RAM_BLOCK_TYPE_DESCRIPTOR 2

/// \brief 6yox mawumx nnsa sanvcu B RAM nepenaTumka
typedef struct {

unsigned iInt type; ///< tun umucrpyxumiz (DATA - 1, DESCRIPTOR - 2)
unsigned int shift; ///< cvemenue oT Hauana Oydepa B 32-X pPa3pPAIHEX CJIOBax
unsigned int length; ///< pasmvep nosa dwords B 32-x paspAnHEX CJIOBax

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

Pucynox 4.1.9 — JIuctuHT KOMaH bl

Uz | oo am
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4.1.10Yrenue 6mokxa u3 RAM - IOCTL_READ_FROM_RAM

[To3BomnsieT mpounTath 010K JaHHBIX 13 RAM nepenarynka.

Onucanue napameTpoB KOMaH bl MpuBeAeHo Ha pucynke 4.1.10.

/// \brief xomanma "uTenue 6yioxa m3 RAM"

#define 10CTL_READ_FROM_RAM _10WR(I0C_MAGIC,8, RAM_BLOCK)
#define RAM_BLOCK_TYPE_DATA 1
#define RAM_BLOCK_TYPE_DESCRIPTOR 2

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

unsigned iInt type; ///< tun umucrpyxumiz (DATA - 1, DESCRIPTOR - 2)
unsigned int shift; ///< cvemenue oT Hauana Oydepa B 32-X pPa3pPAIHEX CJOBax
unsigned int length; ///< pasvep nosa dwords B 32-x paspAanHEX CJIOBax

unsigned Int* dwords; ///< pannme (Maccue 32-X paspAOHHX CJOB)
} RAM_BLOCK;

Pucynok 4.1.10 — JIucTuHT KOMaH/IbI

4.1.11 Undo o xanane - IOCTL_INFO_CHANNEL

[To3BossieT mpounTaTh HHPOPMALIMIO O KaHAJIE.

Onucanue napaMeTpoB KOMaH bl MpUBEACHO Ha pucyHke 4.1.11.

/// \brief xomanma "undopmaumsa o kaHaje"
#define I10CTL_INFO_CHANNEL _IOWR(IOC_MAGIC, 9,

T_INFO_CHANNEL)

#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 wundopmaums o kaHaje

typedef struct {
int typeChannel; /// \brief tun xauana (0 - npmémurk, 1 - nepemarTunk)
int numberChannel; /// \brief nomep npmémuuka/nepematumka (c 0)

} T_INFO_CHANNEL ;

Pucynok 4.1.11 — JIucTiHT KOMaH/IbI

Uz | oo am
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4.1.12Nudo o mnare - IOCTL_INFO_DEVICE

[To3BosnsieT mpounTaTh MHPOPMAIIHIO O TUIATE.

Omnucanue napameTpoB KOMaH bl MPUBEACHO Ha pucyHke 4.1.12.

/// \brief xomauma "undopmauua o myuare"
#define I0CTL_INFO_DEVICE _IOWR(IOC_MAGIC, 10,

T_INFO_DEVICE)

/// \brief uupopmanma o6 nmnare
typedef struct {
int countRecieverChannels; ///< xon-BO MNPUMEMHMKOB
int countTransmitterChannels; ///< xon-BO meperaTuMKOB
} T_INFO_DEVICE;

Pucynok 4.1.12 — JIucTuHT KOMaH/IbI

4.1.13 Bxan/Boikn ciexxenus 3a npepbiBanusaMu - IOCTL_TRACKING_INT

[103BOJISIET BKIOYUTH — BBIKIFOUUTh (I)YHKIII/II-O CJICKCHHU 3a IIPCPbIBAHHUAMMU.

Omnucanue napameTpoB KOMaH bl MPUBEACHO Ha pucyHke 4.1.13.

/// \brief xomauma "crnexeHue 3a npepsBaHVAMMN"
#define I0CTL_TRACKING_INT _IOWR(IOC_MAGIC, 11,

T_TRACKING_INT)

#define T_TRACKING_INT_MAN_OFF 0
#define T_TRACKING_INT_MAN_ON ~T_TRACKING_INT_MAN_OFF

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

unsigned int manage; ///< BxJ/BHKJ CIeXeHUE

unsigned int startTrackingFreeTimer; ///< nauanvuoe sznauenme freetimer
} T_TRACKING_INT;

Pucynok 4.1.13 — JIucTuHT KOMaH/IbI

Uz | oo am
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4.1.1411poBepka BO3SHUKHOBEHHMSI IPEPHIBAHUM -
IOCTL_CHECK_TRACKING_INT

Ilo3BonsieT NPOBEPUTH HAIMYUE BO3HUKHOBEHUS IPEPBIBAHMUA C IPEABIIYILEH
IPOBEPKHU MTPU BKIIOUEHHOW (DYHKIIMHU CIICKEHUS 3a MPEPhIBAHUAMMU.

Onucanue napaMeTpoB KOMaH/ bl MPUBEACHO Ha pucyHke 4.1.14,

/// \brief xomanma "npoeepxa mHOOPMALMU CJEXEHMA 3a NpepbHBaHMaMu"
#define I0CTL_CHECK TRACKING_INT _IOWR(I0OC_MAGIC, 12,

T_CHECK_TRACKING_INT)

/// \brief xon-so npepupaumii PK
#define T_CHECK TRACKING_ INT_CNT 8

/// \brief somep Bxomuoit PK 1

#define T_CHECK_TRACKING_INT_RKIN_1 O
/// \brief usomep Bxomuoit PK 2

#define T_CHECK TRACKING_INT _RKIN_ 2 1
/// \brief nomep Bxomuon PK 3

#define T_CHECK_TRACKING_INT_RKIN_3 2
/// \brief unomvep BxomHom PK 4

#define T_CHECK_TRACKING_INT_RKIN_4 3
/// \brief nomvep Bxonuoit PK 5

#define T_CHECK_TRACKING_INT_RKIN_5 4
/// \brief unomep Bxomuoin PK 6

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

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

#define T_CHECK_TRACKING_INT_RKIN_8 7
/// \brief cocrosume px BxOX

typedef struct {

unsigned int startTrackingFreeTimer; ///< nauansuoe suaueume freetimer
unsigned int finishTrackingFreeTimer; ///< nauanvuoe sunauenne Ffreetimer
unsigned int rkinAppearCount[T_CHECK TRACKING_INT_CNT]; ///< xon-BO

BO3HMKHOBeHUM PK Bxon

} T_CHECK_TRACKING_INT;

Pucynok 4.1.14 — JIucTiHT KOMaH/IbI

Uz | oo am




I[To3BossieT 3amycTUTh KaHat (TIEPEIaTINK) B PSKUME «Iepeiada Imo 3apocy.

Onucanue nmapamMeTpoB KOMaHabl IpUBEAEHO Ha pucyHke 4.1.15.
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4.1.15Pexum «mepenaua mo 3amnpocy» - IOCTL_START_AS_RK_IN

/// \brief xomanma "sanyck kaHajia B pexyMe lepelada IO 3anpocy"
#define I10CTL_START_AS RK_IN

int)

/// \brief Bxomuoit PK - HuUero He BHOPAaHO

#define RKIN_NONE 0
/// \brief somep Bxonmuas
#define RKIN_NUM_1 1
/// \brief unomep Bxomnmuas
#define RKIN_NUM_ 2 2
/// \brief unomep Bxomuas
#define RKIN_NUM_3 3
/// \brief nomep Bxomuas
#define RKIN_NUM 4 4
/// \brief nomep Bxomuas
#define RKIN_NUM 5 5
/// \brief unomep Bxomuas
#define RKIN_NUM_6 6
/// \brief nomep BxoOmuas
#define RKIN_NUM_7 7
/// \brief nomep BxoOmuas
#define RKIN_NUM_8 8

PK

PK

PK

PK

PK

PK

PK

PK

1

2

Pucynok 4.1.15 — JIucTuHT KOMaH b1
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4.2 BUBJIMOTEKA B3AMMOJIEMCTBUS A429

bubnuoreka mpenHasHadena s ¢yakunonuposanus B RTOS QNX6.5 (30CPB

«Hewitpuno») wu BcTpamBanus B mnpukiagHoe [10. B daiine

MIPEICTABICHBI CEPBUCHBIE (DYHKIIMHA OMOIMOTEKN B3aMMOICHCTBHSI.

4.2.1 OtkpsiTh KaHal — a429_open

Ornucanue QpyHKIMY MpUBEIeHO Ha pucyHke 4.2.1.

«a429 _library.h»

/// \brief ad429 open orxpmTb KaHal
/// \param _file uma dalisa CUMBOJIBHOTO yCTpPOMCTBa KaHaja
/// \return mecxpumTop OTKPHITOTO KaHaJsa

#define a429 open( Ffile)

Pucynok 4.2.1- Jluctunr QyHKIuu

4.2.2 OTkpwITh KaHaM ¢ onusiMu — a429_open

Onwucanve GyHKIUU IPUBEICHO HA pUCYHKE 4.2.2.

/// \brief a429 openfl orxpurs xanan

/// \param _Ffile uma dalina CUMBOJBHOTO yCTpPOMCTBa KaHala
/// \param _oflags omaru-onumum OTKpPHTMA

/// \return neckpunTop OTKPHTOTO KaHaja

#define a429 openfl(_file, _oflags)

Pucynok 4.2.2— JIuctuHr QyHKINN

4.2.3 3axpeiTh KaHai — a429 close

Onucanne QPyHKIIMU MPUBEICHO Ha pucyHke 4.2.3.

/// \brief a429 close szakpeTh kaHas

/// \param _fd necxpunrtop OTKpHTOTO KaHasa
#define a429 close( _fd)

Pucynok 4.2.3—- JIuctuHr QyHKINN

Uz | oo am
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4.2.4 Tlomyuuts na}O 0 TUIaTe — 429  getDevicelnfo

Onucanve GpyHKIUYU IPUBEIEHO HA pUCyHKe 4.2.4.

/77

/// \brief ad429 getDevicelnfo nonyumTts muHOOpMauMO O KaHajle M MJaTe

/// \param fd necxpunrop xaHasna

/// \param info uubo o xanase u nnare

/// \return pesynbTar onepauuu
//7/

unsigned int a429 getDevicelnfo(int fd, VERSION* info);

/// \brief uupopmaumsa o mpariBepe u ycTpolcTse

typedef struct {

unsigned int device_id; ///<
unsigned iInt vendor_id; ///<
unsigned int type; ///<
char revision; //7/<
char dev_name[30]; ///<
int minor; ///<
int irqg; ///<
long size_dma; ///<
void* addr_dma_virt; ///<
unsigned int pci_bars; ///<
void* addr_bar_virt; ///<
} VERSION;

UOEHTUOUKATOP YCTPOMCTBAa
BeHngop yctrpoicreaf

TUII yCTPOMCTBa (KOJI-BO KaHAaJIOB)
peBusMsa yCTPOMCTBa

VMS CUMBOJIBHOTO YyCTPOMCTBa
3HaUeHMe MMHOPa

HOMep IpephIBaHMA

pasmep IMA Oybepa

BMPTYaJIbHEM anpec IMA Oydepa
anpec bar-npocrpancrea
BUPTyallbHEIL ampec bar-npocrpancrea

Pucynok 4.2.4— Jluctunr QyHKIIUN

4.2.5 Tlomyuuts Bepcuto apaiiepa — a429 getDriverVersion

Ornucanne pyHKIMU MPUBEICHO Ha pUcyHKe 4.2.5.

/77

/// \brief ad429 getDriverVersion nojgyumTs BepcHB IOpalBepa

/// \param fd neckpunrop xaHasna
/// \param version eepcusa npaisepa

/// \return pesynbTaT omnepauumn
///

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

Pucynok 4.2.5— Jluctunr QyHKIuu
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4.2.6 Tlomyunts PCl-nokammro miatel — a429 getDevicePcilnfo

Onwucanve GpyHKIUU IPUBEIEHO HA pUCyHKe 4.2.0.

///

/// \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);

#define SI1ZE_OF_PCI_LOC 13

/// \brief undopmaumsa o moxauum Ha mmHe PCI
typedef struct {
///
/// \brief name uudo o noxauum
/// wnanpumvep, 0000:00:02.0 -
/// Bmnenenwr noven (16 6utr), mmua (8 owur), ycrporicreo (6 6ur) u dyuxuma (3
duTa)
///
char name[SIZE_OF_PCI1_LOC];
} PCI_LOCATION;

Pucynok 4.2.6— JIuctuHr QyHKIMN

4.2.7 Tlomyuuts nado 0 Kanane — a429_ getChannelinfo

Onwucanve GpyHKIUYU IPUBEIEHO HA pUCYHKe 4.2.7.

//7/

/// \brief a429 getChannellnfo nonyuure mubopmaumo o kaHae

/// \param fd neckpunrtop xaHana

/// \param chinfo undopmauus o xanase

/// \return pesyncTar onepauunu

//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 - nepemarTumk)
int numberChannel; /// \brief nowep npuémuuka/nepemarumka (c 0)

} T_INFO_CHANNEL;

Pucynok 4.2.7—- Jluctunr QyHKIIUN
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4.2.8 Tlomyunts nH}O 0 KaHanax miarel — 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

4.2.9 3amnmcate peructp —a429  writeReg

Onucanue QpyHKIMU MpUBEICHO 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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4.2.10TIpounTats 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

4.2.113anwucatp 3aganHbie 0uThl 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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4.2.12Tpountars [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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4.2.133anucare 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

4.2.14TIpountats 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; ///< cuemenue oT Hauasa Oydepa B 32-X Pa3pAIHEIX CJIOBax
unsigned int length; ///< pasvep nosa dwords B 32-x paspAnHEX CJIOBax

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

Pucynok 4.2.14— Jluctunr GpyHKIUU
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4.2.15 Ynupasnenue ciexeHrem 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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4.2.16 [IpoBeputh HHPO 0 BOSHUKIINX BXOAHBIX PK —a429
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

4.2.17Copoc 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

Uz | oo am




27
RU.MCK10.15301-01 33 01

4.2.18 Yupasnenue [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

4.2.19 Yupasienue JIMA kanana —a429 _manageChannelDma

Onucanue GpyHKINUM TpUBEeHO HA pucyHke 4.2.19.

///
/// \brief ad429 manageChannelDma ynpaenenue paspemeHuem paboTH IMa KaHaja
/// \param fd meckxpunrtop xaHana

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

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

Pucynok 4.2.19- Jluctunr GyHKIIUN

4.2.20 Yrpasiienue Mackoii npepeiBanuii — a429 _ managelnterruptMask

Onwucanue GpyHKIMYU pUBeEeHO 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

4.2.21 Crapt/cTon nepenatunka — 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

4.2.22 OnHOKpaTHBIN 3ammyck nepenaruuka — 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

4.2.23 Beibop pexuma nepenarurka — 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

4.2.243anucek 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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4.2.25 Yrpasnenue metkamu pubtpanuu — ad29 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

4.2.26 Yupasiienue ckopocThio kanana — 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

4.2.27 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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4.2.28TIposepka paszpenieHus 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

4.2.29 Ynupasiienue outom maputeta — 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

4.2.30 Yrpasnenue padbotoit Gprustpanun 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

4.2.31 Yupasienue MeTKaMu GuiIbTpanui 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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4.2.32 Copoc metok ¢punprpanuu npuémanka — ad29 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

4.2.33 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

4.2.34 Jlennunnmanu3aius 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

4.2.35 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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4.2.36 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

4.2.37 Yupasnenue 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

4.2.38 Yrpasnenue 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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4.2.39 Ynupasnenue 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

4.2.40 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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4.2.41 Yupasnenue pponrom 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

4.2.423anyck 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

4.2.43 YrpaBiieHue repeaadeii 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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4.2.44 Yupasnenue npuéMOM 10 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

4.2.45Copoc 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 JIPAUBEP A429

B mpomecce paboTel ApaiiBep CoOXpaHSET OTIAJA0YHYI0 WHGOPMAIHIO, KOTOPYIO
MOXKHO YBHJIETh C IMOMOIIbI0 KomaHel Sysloginfo, mabpannyio B Tepmuuane RTOS
QNX6.5 (30CPB «Hetitpuno»).

5.1.1 O6pabotka ommbok IOCTL-koman
Omnucanue KoJ0B OMIMOOK IpUBEIEHO Ha pucyHke 5.1.1.

/// \brief uer ommbox

#define GOOD 0

/// \brief omubxa

#define ERROR -1000
/// \brief ocumbra ampeca peructpa

#define ERR_BAD_ADDRESS -1001
/// \brief omubxa xonupoBaHMA IOaHHEX B 3epCHeic
#define ERR_COPY_TO_USER -1003
/// \brief ocumubxa aprymenra - typr

#define ERR_BAD ARG _TYPE -1011

/// \brief ocumbra sunmeseHusa namaTu
/// BuyTpeHuas ommbka mpalBepa

#define ERR_BAD_ALLOC_MEM -1012
#define ERR_BAD_DMA_INDEX -1013
#define ERR_BAD_DMA_NBLOCK -1014

Pucynoxk 5.1.1- Jluctunr

5.2 BUBJIMOTEKA B3AMMOJIEMCTBUS A429

Omnucanue KoI0B OLIMOOK MPUBEIEHO HA pUCyHKeE 5.1.2.

/// \brief HeBamumHOe 3HaueHMEe, CBUIETeJILCTByIEee 06 ommubKe
#define LIB _BAD VALUE OxFFFFFFFF
/// \brief 3sHaueHMe OTCYTCBMA OWMOKU

#define LIB_GOOD 0

Pucynok 5.1.2- JIuctunr
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[MPMJIOXKEHUME A C6opka u ycTaHOBKa JapaiiBepa

[IpoexT nmpaiiBepa MOXXHO COOMpATh C MOMOIIBID KOMAHIHOW CTPOKH U yTHIWTHI

make.

- C TIOMOTIIbIO0 KOMAHHOW CTPOKHU U YTUIIUTHI make:

OTKPBITH TEPMHUHAJI B IANKe C MPOEKTOM, HaOpaTh B TepMuHaie "make";
JUTSL OYMCTKH ITpoekTa - "'make clean™;

JUTSL YCTAaHOBKH JipaiiBepa - ''cp dev-a429 /shin";

JUI yiajneHus apaiisepa - "'rm -f /sbin/dev-a429";

JUTSL OCTaHOBa paboTaroliero apaiisepa - "slay dev-a429";

JUIS 3aIyCKa yCTaHOBJICHHOTO JipaiiBepa - "'dev-a429 &";

JUIs IPOBEPKH paboTaeT JIM JIpaliBep B JaHHBIN MOMEHT - "pidin a | grep dev-a429",
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[Ipumep mporpaMMsl ¢ UCHIOJB30BaHUEM OMOIMOTEKA B3aUMOCHCTBHS.

#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 maln Touka BxXOma B NpoTpPamMMmy
/// \param argC koj-BO apr'yMEHTOB

/// \param argv apryMeHTH

///< vva darina KOHQUTypPaLUM,

CUMTAHHOI'O U3

///< nonHoe mMa Odalina KOHQUTYypaLMM 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 =
}

3
fclose(file);

LOGGER_PRINT(""PARAMS: speed= %d, parity= %d, reverce= %d,

%d, count messages= %d\n\n", \

valArg; break;

mode= %d, timeout=

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

// vHMIManmsauusa OeBaliCoB
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<<12 | 1<<13 | 1<<14 | 1<<15, 1<<8 | 1<<9 |
| 1<<13 | 1<<14 | 1<<15);

a429_ manageSclintMask(devices[index].mFileDescryptor,
A429 SC_FALL, A429 ON);

a429 manageSclntMask(devices[index].mFileDescryptor,
A429 SC_FALL, A429 ON);

a429 manageSclntMask(devices[index].mFileDescryptor,
A429 SC_FALL, A429 ON);

a429 manageSclIntMask(devices[index].mFileDescryptor,
A429 SC_FALL, A429 ON);

a429_manageSclintMask(devices[index] .mFileDescryptor,
A429 SC_FALL, A429 ON);

a429 manageSclntMask(devices[index].mFileDescryptor,
A429 SC_FALL, A429 ON);

a429_manageSclintMask(devices[index].mFileDescryptor,
A429 SC _FALL, A429 ON);

a429 manageSclintMask(devices[index].mFileDescryptor,

1<<10 | 1<<11 | 1<<12
A429 IN_RK_ 1,
A429 IN_RK_ 2,
A429 IN_RK_3,
A429 IN_RK_4,
A429 IN_RK 5,
A429 IN_RK_6,
A429 IN_RK_ 7,

A429 IN_RK_8,
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A429 _SC_FALL, A429 ON);
T_TRACKING_INT tracklInt;
// BxiouyaeMm ciexeHme sa 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);
a429_deinit(channels[index].mFileDescryptor);
a429_close(channels[index].-mFileDescryptor);

}

// vHyLManMzauMa KaHaJoB

for (int index = 0; index < countChannels; index++) {
countersf[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...");
// BHrnoJiHEeHMe aJiropuTMa TEeCTUPOBAHUM
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 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;
// ureHUe IaHHEIX
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, &tvDiff); // BuumcigeM BpeMda Npollenmee C
InIpedelnymero BEIBOIIA PE3YJIBTATOB

iT (tvDiff_.tv_sec * 1000000 + tvDiff.tv_usec >= (params.mPrintTimeout
/*seconds*/ * 1000000)) { //mpomepxa TaiMayTa

for (int index = 0; index < countDevices; index++) {
devices[index].mFileDescryptor =
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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 SC_OUT_0, A429 SC_OUT_oO,
A429_SC_OUT_0, A429_SC_OUT_0);
a429 close(devices[index].mFileDescryptor);
}

// Bhnauva uHdoOpMALMM Ha BDKpPaH M B JIOT U COPOC HAKOIJIEHHBIX CUETUUKOB
IIPMHATEIX / IIepelaHHbBIX ITaHHBIX
for (int index = 0; index < countChannels; index++) {
LOGGER_PRINT(**Channel *“%s® = %d blocks \n',
channels[index] .mNameChannel, counters[index]);
counters[index] = O;
by

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 IaHHHX

for (int i=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;
// npoeepseMm pesynbTarT BX PK
a429 checkTrackinglnterrupt(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._rkInAppearCount|[T_CHECK TRACKING_INT_RKIN_17,
trackChecklInt.rkiInAppearCount[T_CHECK TRACKING_INT_RKIN_ 2], \

trackChecklInt.rkInAppearCount|[T_CHECK TRACKING_ INT_RKIN_ 3],
trackChecklInt. rkInAppearCount[T_CHECK_TRACKING_INT_RKIN_41);
LOGGER_PRINT("'Device "%s" devld= %d - checking IN_RK 5= %d, IN_RK
6= %d, IN_RK 7= %d, IN_RK 8= %d\n", \
devices[index].mNameChannel, devices[index].mDevid, \

trackChecklInt.rkiInAppearCount[T_CHECK_TRACKING_INT_RKIN_5],
trackChecklInt.rkiInAppearCount[T_CHECK_TRACKING_INT_RKIN_6], \

trackCheckInt.rkInAppearCount[T_CHECK_ TRACKING_INT_RKIN_77,
trackCheckInt.rkInAppearCount[T_CHECK TRACKING_ INT_RKIN _8]);
a429 close(devices[index].mFileDescryptor);

}

for (int index = 0; index < countDevices; index++) {

devices[index] .mFileDescryptor =
a429 open(devices[index].mNameChannel);

T_TRACKING_INT trackint;

tracklnt_manage = T_TRACKING_INT_MAN_OFF;

a429 _manageTrackinglnterrupt(devices[index].mFileDescryptor,
&trackint);

tracklnt.manage = T_TRACKING_INT_MAN_ON;
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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 =
params->mReverce = 0;
params->mMode = O;
params->mPrintTimeout = 3;
params->mCountMessages = 50;;

1;

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

Uz | oo am




48
RU.MCK10.15301-01 33 01

#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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