Apansep Elvees PCI

Oowue ceBeaeHunA

[Tporpammusiii aket Elvees PCI obecrieunBaeT JOCTYIT K PerMCTpaM MUKPOCXeMbI Ha
TepCcoHaIbHOM KoMITbioTepe uepe3 untepdeiic PCI. Pa3paboTaHbl AipaiiBepsl jis ONepaldOHHBIX
cuctem Windows (7, 8, 8.1) u Linux. /Iy HanMcaHWs MPUK/IAAHLIX TTPOrpaMM, paboTOCTIOCOOHBIX B
Windows u Linux, a Takxxe Ajist yrpoliileHust nHTepdeiica MPUK/IafHOTO MPOrpaMMUPOBAHUS,
pa3paboTtaHa Kpocc-riatgopmeHHast 6ubroreka libpe. B aHHbIN porpaMMHBIL TTaKeT BXOASAT
TaKKe MPUMePbI UCIT0/Tb30BaHUST OUOTUOTEKH.

CocTaB nakerta

[TocTaBKa ApatliBepa Tpe/iCTaB/IsIeT Zip-apXyB C UMeHeM elvees_pci_yyyy_mm_dd.zip, rge
YYYy — TOJi CO3/JaHHsI apXHBa,

mm — MeCsL] CO3JlaHUsI apXUBa,

dd — meHb co3maHus apXuBa.

ApXUB COZIEPXKUT C/IeAyIOl1e TUPEKTOPUU:

* binaries_win — cobpanHbie zpaiiBepsl A5t OC Windows, mpyuMepbl ¥ JMHAMUYe CKHe
OubmoTexy, HeoOXoAUMBIe [I/Is 3aITyCcKa TIPUMEepOB;

o binaries_win/Driver — comep>Xut ApaiiBepsl Ajist pa3nuuHbix Bepcuii OC Windows, B
TOM yuce 32- v 64-paspsijHbIX BAPDUAHTOB;

e driver_src_linux — ucxogusle kKozpl Apaiieepa Elvees PCI aya OC Linux;
e driver_src_win — ucxognsie koabl ApatiBepa Elvees PCI ans OC Windows;

* libpe — ucxoaHbIe KOl Kpocc-TuiaThopMeHHOM OMBMMOTeKH AOCTYTIA K (PYHKI[USM
npaiiBepa Elvees PCI;

* test-mem — MCXOJHBIE KOABI TeCTa MaMATH MUKPOCXEMBI,
* test-read-speed — MCXO/HBIE KOZIbI TECTA CKOPOCTU UTEHUS U3 MUKDOCXEMBI;
* test-write-speed — HCXO/IHbIe KOJJbI TECTa CKOPOCTH 3allMCH B MUKPOCXEMY;

* test-swiC — HCXOZHbIe KoZbl prMepa paboTel ¢ SWIC.

YcTtaHOBKa ApanBepa

YcTtaHoBKa apainsepa ansa OC Windows

Hpaiisep Elvees PCI gis OC Windows He uMeeT opuLiMaabHOM LW(POBOM NMOANNCH, TO3TOMY €ro
MICII0/Ib30BaHKe BO3MOYKHO TOJTBKO B TECTOBOM PEKUME.



st mepeBoga OC Windows B TeCTOBBIN pe;KUM HEOOXOAMMO OTKPHITh KOMaHZHYHO CTPOKY C
rpaBaMy aJMUHUCTPATOPa U BBIIIOJIHUTL KOMaHAY:

bcdedit /set TESTSIGNING ON

[anbHelmuii mpoljecc yCTaHOBKM JipaliBepa onucaH Ha npuMep Windows 8.1 x64, HO Bo Bcex
noJiiep>kKUBaeMbIX /IpaiiBepoM Bepcusix Windows ycTaHOBKA OCYIIeCTBIISIETCSI aHAIOTUYHBIM
0Opa3om.

Iyt Hauasia HeoOXOAMMO YCTaHOBUTDL TECTOBBIN cepTHU(HUKAT /ipaikiBepa package.cer. Ero Hy)kHO
BbIOpaTh U3 Kartasora binaries_win\Driver s ucrionb3yemoit Bepcu OC Windows. st
yCTaHOBKH Heob6xoqumo B [TpoBoiHUKe IIENKHYTH TIPaBOi KHOTIKOUM MBIIIKY Ha (aiiie U u3
KOHTEKCTHOTO MeHIO BbIOpAaTh MYHKT «YCTaHOBUThH CepTU(UKAT». [10SBUTCSI OKHO MacTepa UMITOPTa
ceprudukaroB. Ha mepBoii crpanuiie (Puc. 1) Heobxogumo BeIOpaTh BapyuaHT «JIOKaIbHbIHN
KOMITbIOTEP» U Ha)KaTh KHOTIKY «/laee».

#* Mactep umnopTa cepTudKkaTos

Macrep umnopta ceptudukaTos

STOT MECTEP NOMOr3ET KONMMPOBATh CEPTH(OMKATEI, CMCKW AOBEPHA M CTIMCKK 0T36IEA
CEPTURMKATOS C NOKANEHOMD AMCKE B XPEHUMWLLE CEPTUDHMKATOB.

CepTUMKET, BbIAaHHEIR LEHTPOM CEPTHOMKELIMW, ABNASTCA NOATEEMKAEHUEN Ballei
NMYHOCTH M COAEPHMT MHDOPMALIIO, HEOBXOAMMYID ANA 3ELMTEI AEHHEIX MK
YCTEHOBNEHWA 3AWMILEHHBIX CETEBbIX NOAKOYEHMA, XpaHUIMILE cepTUdMKETOE —
3T0 0BNECTE CUCTEMBI, NMPEAHAZHEYEHHEA ANA XPEHEHUA CEPTUMKATOE.

PacnonookeHne XpaHunuwLa

KYLWHMIA NoNBE30BaTENS

ANA NPOAOMAEHNA HEKMATE KHONKY “Janee”,

Puc. 1. Macmep umnopma cepmuchukamos.
CmpaHuya 1.

Ha BTOpOIi CcTpaHuiie BEIOpaTh MyHKT «IloMeCTUTh Bce cepTU(UKAThI B CIeYIOIIee XPaHUTHILE» 1
Ha)kaThb KHOTIKY «O0630p». B TosiBUBIIIEMCST OKHe HE0OX0[UMO BbIOpaTh rpyminy «/loBepeHHbIe
KOpHeBbIe LIeHTPbI cepTruuKalu». Pe3yabTaT 3TUX AelCTBUMA NpUBeZEH Ha Puc. 2.



-:3—_') 2% MacTtep uMnopTa cepTUOUKaTOB

Xpanunuue ceprundmmaros
¥PEHUINLLE CepTUMKETOE - 3T0 CUCTEMHBIE 0BNECTH, B KOTOPEIX
XPEHATCA CEPTUMKETEL.

Windows a5TOMaTHHECKM BLIGEPET XPEHUNMLLE, UMK Bbl MOKETE YKA3aTh
PAONOHEHWE CEPTUNKATE BPYYHYHO.

() ABTOMATMHECKN BEIBPATE XPEHWIMULE HA OCHOBE THMa CepTHdMKaTa

(®) [loMecTHTE BCE CEDTMdJMKETbI B CNeayrwWwes XpaH1nmwe

XPEHUNULLE CEPTUDMKATOB:

[0BEPEHHEIE KOPHEBEIE LEHTPEI CEPTHDMKELIMN

ldanee OTtmeHa

Puc. 2. Macmep umnopma cepmucpukamos. CmpaHuya 2.

[MTocsne Haxkatust KHOTIKHU «[laee» Windows MOXXeT BbIZIATh MpeyTpeXKaeHre 6e30MacHOCTH, KakK
MoKa3aHo Ha Puc. 3. HeobXouMO OTBETUTD «J1a».

TMpenynpexzaeHue cycTeMbl 6e30MaCHOCTH

Byger ycTaHosnen ceptudukar ot uenTpa ceptudukaumn (LC),
l . NpesCTaBNAHLLMIL

WDKTestCert vat, 130816847051383551

Windows He yJaeTca NpoBepUTE, YTO CEpTUGMKAT AEACTBUTENEHD
nony4ed ot "WDKTestCert vat, 130816847031383351", OBpatuecs &
"WDKTestCert vat,130816847051383351" anA noATEEpH#AEHUA
NPOUCXOXAEHUA cepTidkaTa, B xoge 3Toro Npougcca Bam npuroguTca
CNEAYHOLLEE SHAHEHNE:

Otneuarok (shal) : BB47199C 6E0CC227 1EEDETFA D23F1CF1 6A1B0SBA

Mpegynpexaerue:

Ecaw gbl ycranoemTe 3707 kopresoi ceptudmkar, Windows Gyger
ABTOMATMHECKN A0BEPATE MtoGony cepTudmkaty, BbiganHony 3tam LG,
YeTaHosKa CEpTUUKATE C HENOATBEPAAEHHEIM OTNEYATKOM
npegcTaBnAeT puck AnA GesonackocTi, Ecom Bbl Hakmete knonky "fa",
Bbl NPUHUMAETE HA CEBA 3TOT pUCK.

Bl xoTUTE ycTaHOBUTE 3TOT cepTudukat?

la

Puc. 3. IIpedynpedicoeHue

[Tocsne ycTaHOBKHU cepTudrkaTa HeoOXoAUMO yCTaHOBUTH caMm jpatisep Elvees PCI. []ns 3Toro
HEoOX0UMO OTKPBITh J{HcrieTuep yCTPOMCTB (HaripuMep, C MOMOIIbI0 KOMOMHAI[UM K/IaBHII « Win



+ Pause», 3aTeM HaXkaTb CTPOKY/KHOIIKY «/lrcrieTuep ycTpoucTB»). OKHO JucIieTyepa yCTPOUCTB
OyzeT BBIT/ISIeTh IPUMEPHO Tak, KaK MoKa3aHo Ha Puc. 4.

®ain  Jeficteme  Bug  Cnpaska
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uc. 4. Koumponnep PCI do ycmaHoeKu Opatieepos.

Heob6xoqumo MENKHYTh MpaBoi KHOMKOM MBIIKHY Ha y3i1e «PCI-koHTposuiep Simple
Communications» 1 BbIOpaTh U3 KOHTEKCTHOTO MEHIO IMyHKT «OOHOBUTH JpaiiBepsbl...».

B nosiBuBIIIEMCST OKHE MacTepa 0OHOB/eHus1 ipaiiBepoB (Puc. 5) Heo6xoaMMO BbIOpaTh MyHKT

«BBINO/THUTE MOMCK paliBepOB Ha 3TOM KOMIIBIOTEPE».

I O6HoBneHWe apareepos - Elvees PCl Driver

Kak Bbl XOTMTE NPOBECTM NOWMCK ApaiBepoB ANA YCTPOWCTE?

= AsTOMaTWUECKWMIA NOMCK 0OHOBAEHHBIX ApaifiBepos
Windows BygeT BECTI NOWCK NOCNEAHNK BEPCWI ApaiBEPOB ANA YCTPORCTEA HA
3TOM KOMMNBIOTEPE W B VIHTEDPHETE, ECAN NONB30BATEND HE OTK/HIYI 3TY
YHKLMKO B NapameTpax ycTaHoBKKM ycTpoiicTea.

>

Mowck n yCTaHoBKa APaiBEROE BRYHHYHO.

OTmena

Puc. 5. Macmep obHoeneHus opatieepos. CmpaHuya 1.



Ha cnemytoieit crpanuiie mactepa (Puc. 6) HeobXoauMo yKa3aTh MyTh K AIMPEKTOPUH, COJepyKalliei
JipaliBephl [/1s1 COOTBETCTBYIOLell Bepciu Windows U Ha)kaTh KHOIIKY «/lanee».

C(—) [ O6HoBneHue ppaieepos - Elvees PCI Driver

Mowck ApaiisepoB Ha 3TOM KOMMsioTepe

WMckate ApaiiBepsl B CEYHILLIERM MECTE:

| Chelvees_peitbinaries_win\Driverix6\Wind.1Debug', v OBzop...

Binrouan ENOXEHHEIE NANKKA

= BribpaTh ApaiiBep W3 CNWMCKa YKe YCTaHOBAEHHBIX ApafBepos

B 3ToM CrncKe NEpEYMCNAITCA BCE YCTAHOBAEHHBIE APaiBED LI, COBMECTUMEIE C 3THM
YCTROWCTBOM, 8 TAKCKE JPaiBEpEl ANA YCTPORCTE TOM XE KATEFOPHN,

Janee Otmena

Puc. 6. Macmep obHoeneHus dpatieepos. Cmpanuya 2.

Ecmm Windows coo01uT o ToM, uTo ZipaiiBep He UMeeT MOCTOSTHHOM I[U(POBOI TOATMCH, BLIOPATh
MyHKT «BCé paBHO yCTaHOBUTH ZipaiiBep».

[Tocne ycraHOBKM JpaiiBepa B JlucrieTyepe ycTpoiicTs nosBUTcs y3en Elvees Device\Elvees PCI
Driver, kak 1oka3aHo Ha Puc. 7.
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Puc. 7. Koumponnep PCI nocne ycmaHoeku Opatigeepos.



YcTtaHoBka gpaisepa a1 OC Linux

[paiiBep asist Linux B BH/je OMHAPHBIX KOZJOB He IMOCTaB/ISIeTCs, TaK KaK 00bIYHO TpeOyeTcst
nepecbopKa JpaiiBepa 1oji KOHKPEeTHYIO BepcHio sifipa Linux (Bo BCsKOM ciiyuae, Ge3oracHee
cobparh apaiiBep U3 UCXOJHBIX KOJOB IIPH ero ycTaHoBKe). [T03ToMy repe/; yCTaHOBKOM ZipaiiBepa
Elvees PCI ero Heo6xoauMo coOpath 110 MHCTPYKLIMH, TIPUBEEHHON HIDXKe, B laBe «COopKa
npaiiBepa a1 OC Linux».

Ipatieep Elvees PCI gyt Linux B CBOIO ouepe/ib UCIOJIB3YeT fipakiBep uio. OH [J0/DKeH ObITh
3arpy’keH /10 ucnosnb3oBaHus fpaiisepa Elvees PCI. [IpoBepuTs, 3arpy»keH Jii uio, MO>XXHO C
TIOMOILIbIO KOMaH/bI:

Ismod | grep uio
Ecsu BbIBOJ, JaHHOM KOMaH/Ibl He TTyCTOM, 3HAUUT MOAY/Ib 3arpy’>KeH.
Ecsu uio He 3arpy>keH, HeoOXOAMMO BBITIONIHUTE KOMaHAY (C TIpaBaMH CyTIePIIO/Ib30BaTesis):
modprobe uio
Hanee TpebyeTcs onpeieTh (hU3UUYECKHMA aZipec TJIaThl B CUCTEME C TTIOMOIIBI0 KOMaH/[bI:
Ispci -vv

BeiBOJ, JaHHOM KOMaH/IbI OyzeT cogep>kaTb nH(popmaiuto 060 Bcex tiarax PCI, moak/mroueHHBIX K
cucreme. Cpesiy 5TUX CTPOK HY)KHO HaliTW MH(OPMALIMIO O IjiaTe ¢ MUKpocxeMoi DnBuc. OHa
OyzmeT UMeThb BU;

04:07.0 Communication controller: Temporal Research Ltd Device 680c (rev 01)
Subsystem: Device 0002:0000

Control: I/0O- Mem+ BusMaster+ SpecCycle- MemWINV- VGASnoop- ParErr- Stepping-
SERR- FastB2B- DisINTx-

Status: Cap- 66MHz- UDF- FastB2B+ ParErr- DEVSEL=medium >TAbort- <TAbort-
<MAbort+ >SERR- <PERR- INTx-

Latency: 32 (8000ns min, 250ns max)
Interrupt: pin A routed to IRQ 3
Region 0: Memory at f8000000 (32-bit, prefetchable) [size=64M]

B niocnenHelt cTpoke ykasaH ¢u3nueckuii agpec Hadyasa okHa PCI riiaThl B 111e CTHaZALIATHPUUHOM
cucteme ucurciaenus (f8000000 B jaHHOM TIpUMepe).

Tenepb HeoOxoarMoO 3arpy3uTh ApaiiBep Elvees PCI (pe-uio) ¢ momoIipto cieyrolneli KOMaH/[bl OT
MMeHH CyTiepriob3oBaresisi (KOMaHAy HeoOX0[MMO BBITIO/IHSTD U3 KaTasiora, CofieprKalliero
cobpaHHbI# daiin pe-uio.ko):

insmod pe-uio.ko phys_addr_hi="0xF800"



B mapametpe phys_addr_hi HeoO6xoaumo yka3atk crapiive 16 6ut dhusndeckoro ajipeca,
TIO/TYYeHHOT0 B Mpe/bIyleM MyHKTe.

Kpocc-nnardpopmeHHaa 6uonuoreka gocryna libpe

Kpocc-ninardopmennast 6ubnroreka libpe ckpriBaeT pasnuuus B peanu3saiuu apatisepa Elvees PCI
OT MPHUK/IaJHON MPOrpaMMbl U 1aéT BO3MOXXHOCTh pa3pabaThbIBaTh M/1aTOpMO-He3aBUCHMBbIH
TIPUKJ/IaZIHOW UCXOAHBIN Ko, A1t Windows u Linux.

Cbopka 6ubmMoTeKH MOXKeT OBbITh OCYIIIeCTB/IEHA C TIOMOILIBIO JTF000T0 KOMITU/ISITOpa si3bika Cu of,
BbIOpaHHYt0 ratdgopmy (Windows uau Linux), Ho Harbosiee MpoCToi MyTh COCTOUT B
WCTI0/Ib30BaHUM CBOOOZHO pacrpocTpaHsieMoil mporpammbl Qt Creator (Bepcust HeBa)kHa),
BXOZsLel B UHCTpyMeHTapuii Qt SDK.

[pu ycranoBke uHctpymeHTtapus rog OC Windows ripu Bbibope cocTaBa yCTaHaBIMBaeMbIX
MIpOrpaMM HY>KHO 00si3aTe/IbHO OTMEeTHTb JIJisi ycTaHOBKU nakeT MinGW. IIpumep Bbibopa
yCTaHaB/IMBaeMbIX OTIIUM, OCTAaTOYHBIX [jist paboTsl ¢ libpe, mpuBenéH Ha Puc. 8.

(€) Ycravoeka Qt 5.5.0
BbifOp KOMMOHEHTOB
I'ID?Kanyﬁtrﬂ. BblGEDV‘TE KOMMNOHEHTBI, KOTOPBIE Bbl XOTUTE YCTaHOBWTb.
4 =] Ot MinGW-builds 4.9.2 32 bit toolchain.

4 [m] Qt5.5 3TOT KOMNOHEHT 3&AMET

MinGW 4.9.2 32 bit npubaMsTensHO 446.69 MB Ha
+ [] Source Components HECTRM AnErE:

] Ot Quick Controls
[] Ot Seript
[] Ot Location
[] Ot Canvas 3D
[ 0t Quick 1
Clasp

4 Tools
Cit Creator 3.4.2
[ MinGw 4.9.2

Mo yMonuaHmo | | BeibpaTe BcE | | CHATE 0THETKM BLIGOPa CO BCEX KOMNOHEHTOE

OTMeHa
Puc. 8. Bbibop onyuti ycmaHoeku QtSDK

B mvpekTopuu ¢ ucxoAHbIMU KojlaMu libpe mipusaraeTcst daiin ripoekTa libpe.pro gnst Qt Creator.
Ero Heobxomumo oTKpeITh B Qt Creator, BEIOpaB MyHKT r71aBHOTO MeHi0 Paiin — OTKPBITH (aiin
VA TIPOEKT.

Manee n1st IpOeKTa peKOMEH/IyeTCsl yCTaHOBUTh THI cOOpKHU «Bbimyck» (Release).
Cobpartsb libpe MoxkHO, HaripuMep, BbIOpaB KoMaHy ry1aBHOTO MeHi0 Cobpars — Cobpathb BCé.

Hike onmcanb! GyHKIMH, TIpeJoCTaBisseMble 61broTekoi libpe.

1) WHuumanmnsaumsa 6ubAMOTEKM [OCTyna K MUKPOCXEMe



int libpe_init(void);
2) KoppeKkTHOoe OTK/veHne 6ubnmoTekn goctyna

void libpe_close(void);

3) UTeHue y4yacTKa namsTu (B TOM 4uc/ie pPerucTpoB) M3 aApecHOro npocTpaHcTBa
MUKPOCXEMbI .

NapameTp buffer pomkeH cogepxaTb ykasaTesb Ha 6ydep, B KOTOPOM nNepBbiM 32-XOUTHbLIM
3/1EMEHTOM [ONMXeH ObiTb agpec Hadana ydyacTKa namsaATu, ocTajlbHas 4dacTb OGydepa moxeT
ObITb MPOV3BOJILHON .

NapameTp size [JOMKEH cogepxaTb pa3mep b6ydepa B GaliTax, BK/4Has MNEpPBbIA 31EMEHT
(apgpec). U3-3a ocobeHHOCTel opraHusaumym gocTtyna 4vepe3 PCI napameTp size JosxeH
cofepxaTb 3HayeHue, BblpaBHEHHOe Ha 4, ABa Mnajuux 6uta BCcerga WrHOPUpYwTCH.
®OyHKUUA BO3BpauwaeT KOMMYECTBO YCMEWHO CYUTAHHbIX 6aliToB.

int libpe_read(void *buffer, size_t size);

4) 3anncb y4yacTka namaTu (B TOM 4ucC/ie pPerucTpoB) B ajpecHoe MpoCTpPaHCTBO
MUKPOCXEMbI .

NapameTp buffer pgonxeH cogepxaTb yKa3aTenb Ha 6ydep, B KOTOPOM MNepBbiM 32-XOUTHbLIM
3/1IeEMEHTOM [JO/XeH OblTb agpec Hadana yyacTka namsaTu, ocTanbHas 4yacTb Oydepa [o/mxHa
cojepxaTb [AaHHble ANS 3anucu.

NapameTp size [onxeH cogepxaTb pa3mep bydepa B 6ainTax, BKAYas MNepBbIi 3/1EMEHT
(agpec). W3-3a ocobeHHOCTEeN opraHmsauum gocTyna 4vepe3 PCI napameTp Size AOMXEH
cofepxaTb 3Ha4yeHue, BblpaBHEHHOe Ha 4, ABa Mnajuux 6uta BCerga WrHOpUpylTCH.
OyHKLMA BO3BpawWaeT KOMMYECTBO YCMEWHO 3anucaHHbiX 6anToB.

int libpe_write(void *buffer, size_t size);

5) ®yHKUMA MMeeT peanu3auu Tonbko Anda 0C Linux. Ana OC Windows oHa BO3BpawaeT
Hy/eBOW ykKasaTesb.

dyHKUMA BO3BpalwaeT yKasaTe/lb Ha Hayano ajpecHOro npocTpaHCTBa MUKPOCXEMb.
OcobeHHOCTbI0 ApaliBepa nofg Linux sBnsfeTcs TO, 4YTO MaMsaTb MUKPOCXEMbl OToOpaxaeTcs
B BMpTyasbHOe MPOCTPaHCTBO npouecca, 6narogapsa 4emy BO3MOXEH AOCTYN K MaMAaTH
MUKPOCXeMbl HanpsaMyl Mo ykasaTenwo. I3TOT MeTod MNpu MNpaBWbHOM UCMNO/Ib30BaHUU MOXeT
faTb 60/blWyl NPON3BOAUTENLHOCTL MOSIb30BATE/IbCKOW NporpamMme, nNpuv 3TOM TakKxe MOryT
ncnonb3oBaTtbca ¢yHkumm libpe_read u libpe_write.

Mpyv ucnonb3oBaHUM JOCTyna MO yKasaTeno HeobXoAMMO TakXe Y4YuTbiBaTb OCOBEHHOCTMU
paboTbl C MUKpocxemoin yepe3 PCI: npu cuyuTbiBaHUM ogHOro cnosa (wnm 6anta) Bcerga
NPONCXOAUT cuuTbiBaHME 16 cnoB. Takum 06pa3oM MOryT O6biTb COpPOWEHb HEKOTOPbLIE GUTHI
B perumcTpax, KOTOopble Mojsib30BaTeslb He HamepeBasicA unTaTb (MMEKWTCHA B BUAY
cTaTycCHble 6uThl, cbpachiBaemble 4YTeHMeM). CHpacbiBaTbCA MHOrg4a MOryT faxe OuTbl B
OLHOM perucTpe, €ec/nu 3HayeHue perucTpa KonmpyeTcsa nob6amTHO, Hanpumep, C MOMOLbIO

OYHKUMM memcpy .

void *libpe_raw_pointer_linux(void);

TEST-SWIC: npumep ncnonb3osaHua ouonuoreku libpe
Ha A3blke «Cu»

[Tpumep test-swic 1eMOHCTPUPYeT UCTob30BaHUe 6ubroTeku libpe Ha si3bIKe pOrpaMMHUpOBaHUS
«Cw», a 3a0JHO ¥ TI03BOJIsIeT TIPOBEPUTH paboTOCIOCOOHOCTD TIAaThl OT/IAI0UHOTO MOZYIIS.

C6opka nipumepa ocytesssietcs: B IDE Qt Creator. Heobxogumo oTkpbiTh B IDE caiin ripoekra
test-swic\test-swic.pro, BbIOpaTh THIT COOPKH MpoekTa «Boimyck» (Release) 1 cobparb TpOeKT.

3amyckaTh IpOrpamMMy test-swic Heo6XoUMO ¢ MpaBaMu afiMUHUCTpaTopa (1 B Windows, 1 B
Linux).



[TporpamMmMa uMeeT cJlelytOLMI CUHTAaKCUC BbI30Ba:
test-swic <KoJi-BO ITOBTOPOB> <CKOPOCTb 0OMeHa> <HOMep Iepe/. KaHaia> <HOMep IPHH. KaHa/la>

<KOJI-BO TIOBTOPOB> - KOJIMUECTBO IMOBTOPOB TECTA; 3a OJJMH MPOTOH BITIOHIETCS repejiaya 0[HOTO
nakeTa (131064 6aiiT) c KOHTpPOJIEM COZIEP>KUMOTO;

<CKOpoCTh 06MeHa> - CKOPOCTh 0OMeHa, ycTaHaB/IMBaeMas 1oc/ie YCTaHOB/IEeHUs COeIMHeHUs JJ1sl
riepeJjauu 1o/Ib30BaTeIbCKOTO MakeTa, B MOUT/C; 3HaueHue [O/KHO ObITh 60/ibIle WK paBHO 10 1
KpaTHo 5;

<HOMep Iepej. KaHasa> - HOMep KaHaJia, repejaroiiero rnaker,
<HOMep IpHH. KaHala> - HOMep KaHaJ/la, IPMHUMAlOIero rnakert.

17151 yCTIeIHOTO TIPOXOKEeHHs TeCTa Tiepe/Iatolvii ¥ MPUHUMATOIIVIA KaHaslbl, yKa3aHHbIe B
rapameTpax IpOrpaMMbI JIOJDKHBI ObITH COe/JMHEHBI C TIOMOLL[BIO TIpUIaraeMoro Kabesnsi SpaceWire.

TEST-MEM: npumep ucnosnb3oBaHus oudnuorteku libpe
Ha A3blke «Cu++»

[Tpumep test-mem JeMOHCTPUPYET UCTIOMb30BaHUe OubmroTeku libpe Ha si3bIKe
nporpaMMupoBaHusi «CH++», a 3a0[JHO U TI03BOJISIET MPOBEPUTH PAO0TOCTIOCOOHOCTD TIIATHI
oT/1aZj04uHOro MoAy/s. [Iporpamma cHavasna «pacnuceiBaeT naMsaTe DPRAM MUKpoCxeMbl
CYETUYMKOM, a 3aTeM CUMTHLIBAeT 3alMCaHHble JaHHbIe U IIPOBepseT UX KOPPEeKTHOCT.
OpHOBpeMeHHO 3aMepsieTCsl CKOPOCTh 3alMCH U CKOPOCTb CUMTHIBAHUSA JJaHHBIX.

Co6opka npumepa ocyiresnsercs B IDE Qt Creator. Heo6xomumo otkpbiThk B IDE (hatin npoekra
test-mem\test-mem.pro, BbIOpaTh TUIT COOPKM TTpoeKTa «Brimyck» (Release) 1 cobpaThb TIPOEKT.

3amyckaTh MporpamMMy test-mem HeoOX0JUMO C MpaBaMu afiMUHUCTpaTopa (1 B Windows, u B
Linux).

[TporpamMmMa UMeeT CJleIyIOIHUH CUHTAaKCUC BbI30Ba:
test-mem [pa3mep 06s10ka]

[pa3mep Gsi0ka] — pa3mep 6/i0Ka aHHBIX, 3alTMChIBaeMOTro/cunThiBaeMoro u3 DPRAM 3a ofiHO
obparrieHue K QyHKIMSIM 6ubmoreku libpe; Heobs13aTe/bHBIN TTapamMeTp, eC/IM OH He 3a/iaH, TO
UCTIONB3YI0TCs 6710Ku pasmepom 4096 GaiiT.

TEST-READ-SPEED: 3amep CKOpPOCTU YTeHUA U3
DPRAM MUKpOCXeMbI

[Tpumep test-read-speed nmo3BosisieT 3aMepyTh CKOPOCTh uTeHHs U3 DPRAM MHKpOCXeMbl.

Co6opka npumepa ocyireasercs B IDE Qt Creator. Heo6xomumo oTkpbITh B IDE (hatin npoekTa
test-mem\test-mem.pro, BbIOpaTh TUI cOOpKU TIpoeKTa «Brimyck» (Release) 1 cobparb NpOEKT.

3amyckaTb riporpammy test-read-speed HeobxoaMMO € TipaBaMH afiMUHKCTpaTopa (1 B Windows, u B
Linux).



[TporpamMmMa UMeeT CJIeIyIOIHN CUHTAaKCHUC BbI30Ba:
test-read-speed [pa3mep 6/10Ka] [KoMueCcTBO MPOrOHOB]

[pa3mep 60ka] — pa3mep 6s10Ka flaHHBIX, cunMThiBaeMoro u3 DPRAM 3a ofiHO oOpartiieHue K
¢byHKIMAM 6ubmotekwu libpe.

[Ko/TyecTBO NTPOrOHOB] — KO/TMUECTBO UTeHH Bcero 610ka mamsitu DPRAM.

TEST-WRITE-SPEED: 3amep ckopocTu 3anmcu B
DPRAM Mukpocxembl

[Tpumep test-write-speed 1103BoJIsieT 3aMepUTh CKOPOCTH 3anuc B DPRAM MHUKpOCXeMbl.

Co6opka ripumepa ocyiesnsercs B IDE Qt Creator. Heo6xomumo otkpbITh B IDE (hatin mpoekra
test-mem\test-mem.pro, BEIOpaTh T cOOPKH MpoekTa «Brimyck» (Release) 1 cobpaTh MPOEKT.

3amyckarhk rporpammy test-read-speed He0OX0AMMO C TpaBaMu aAMUHHUCTpaTopa (1 B Windows, U B
Linux).

[TporpaMMa umeeT CieIyIOIINi CUHTAaKCHC BbI30Ba:
test-write-speed [pa3mep 6/10ka] [Ko/iiueCTBO ITPOTOHOB]

[pa3mep Groka] — pa3mep 6710Ka JaHHBIX, 3arMcbiBaeMoro B DPRAM 3a ofHO obpaitieHue K
dbyHkmsam 6ubmiorekw libpe.

[Ko/myecTBO ITPOrOHOB] — KO/TMUECTBO 3aruceit Bcero 6y1oka mamstd DPRAM.

Co6opka gpaiiBepa U3 UCXoA4HbIX KOAOB

Co6opka apaieepa ana OC Windows

Cobopka gpatiBepa gyt OC Windows MoxkeT ObITh ocyijecT/ieHa ToibKo B IDE Microsoft Visual
Studio 2013 (camast cBe>Xast BepCHsi HA MOMEHT HallMCaHUs IOKyMeHTa). YCIoBHO-0ecriatHast 30-
[HEeBHAsi BePCUs MPOrpaMMbl JOCTYIIHA J/1s1 CKauMBaHUsI B ceTU VIHTepHeT.

[Momumo Visual Studio HeobxoarMo TakKe yCTaHOBUTb MHCTpyMeHTapuii Windows Development
Kit. 3ToT Habop MHCTPYMEHTOB pacrpoCTpaHsieTcs: OecCrIaTHO, U TAKXKe JOCTYTIeH /IS CKauMBaHUsI
B MHTepHeT. I1pu pa3paboTke rcronb30Banack Bepcust 8.1 1aHHOTO MHCTPYMEHTApPUSL.

Ins coopku apaiiepa Elvees PCI Heob6xoauMo OTKPBITE daiin driver_src_win\elvees_pci.sin B
Visual Studio, BEIOpaTh 1]€/1€BYIO OTIEpAIIMOHHYIO CHCTeMY AJisi cOopku (Haripumep, Windows 8.1
Debug, x64) v BeIOpaTh MyHKT 1aBHOTO MeHi0 COoopka — [lepecTpouTs peliieHue. B KauecTse
11eJIeBOM BePCHUU HeOOXOZMMO BhIOMpaTh UMeHHO 0T/1ajouHyto (Debug), mockonbKy mpu eé cOopke
reHepypyeTCcsl TeCTOBbIM CepTU(UKAT, UCII0b3yeMbli /17151 TOAUCH ApaiiBepa. LleneByro
OTePaL[MOHHYI0 CUCTEMY MOXKHO BbIOpaTh B HUCTIA/IAIOIINX CITUCKAX Ha MaHe M UHCTPYMEHTOB
(oHM, KaK TIpaBUJIO, MPUCYTCTBYIOT TI0 YMOJTYaHUI0) MO0 B [lucrieTuepe KOHMUTYpalnii, KOTOPBIA
MOYKHO BbI3BaTh KOMaH/IOM I71aBHOTO MeHI0 COopka — [IucrieTuep KOHMUTypaLyii...



FeHepauus chaiinoB TpaccupoBKU

TpaccupoBKa AipatiBepa 1M03BOJIsIeT TOJIyUHUTh TPACCy BBITIOJTHEHUS JpaiiBepa, B TOM UKCIe B
Tiporiecce 3KCIUTyaTallMu 10/ib30BaTesieM. Tpacca reHepuUpyeTCsi, TOJBKO eC/TH BK/IIOUeHa
MporpaMMma, «CJIyllatoliasi» TPacCCUPOBKY. B MpOTUBHOM ciiydae, 110 3aBepeHUsIM CIeliiaIicToB
KoMmaHuu Microsoft, Haka[HOW pacxof MUHUMaJieH U He OKa3bIBaeT BJIMSIHUSL Ha BpeMsi
vcrnonHeHUs PyHKIUH ApaiiBepa.

Ipaiisep Elvees PCI g Windows y»ke coOpaH ¢ BO3MO>KHOCTBIO TPACCUPOBKHU. Daiiibl,
HeoOXoAMMBble /11 pacIIUPOBKU TPAaCCUPOBKH, JieXKaT B narke binaries_win/Driver/trace. Ho B
c/lyyae BHeCeHMs M3MeHeHUH B /ipaiiBep, [/11 KOpPeKTHOM paboThbl TPACCUPOBKH 3TU (aii/ibl
HeoOXOIMMO TIepereHepUpOBaTh. JTO BBITIONMHSAETCS KOMaH/IOM:

tracepdb -f <myTh K datiny elvees_pci.pdb> -p <myTb K narnke c ¢aiiyiaMu pacm@ppoBKi>

[Tporpammy tracepdb Heo6xoAUMO B3ATh 13 KoMITIeKTa pa3paborurka Windows (WDK), kopHeBast
JVPEKTOPUSI KOTOPOT'O MOC/Ie YCTaHOBKHM OOBIUHO HAXOAUTCS B IMPEKTOPUH Program
files(x86)\Windows Kit\<Homep Bepcum>.

MpocmoTp 1 3anucb Tpaccobl
[TpocMOTp Tpacchl BhIMosHsieTCs porpammoit TraceView u3 KomriiekTa paspaborurika Windows

(WDK).

[Tocse 3arycka TraceView Heo6x0aUMO BBIOpaTh MYHKT 0CHOBHOTO MeHIO File — Create New Log
Session (cm Puc. 9).

i TraceView = =

File | Options Help

Create Mew Log Session

Open Existing Log File

Create a new log session MNUM

Puc. 9: I'nasHoe okHo TraceView

B nosieuBIiemMcst okHe Create New Log Session (Puc. 10) Heo6xoanmo HaxkaTh KHOMKY Add
Provider.



Create New Log Session

Provider List for Current Log Session
Each active trace log session must have a minimum of one trace provider.

A trace provider generates trace event messages.

Name

Add Provider | Remove Provider

as3a0 fanee > OTMeHa Cnpaska

Puc. 10: OkHo Create New Log Session

B nosiBuBiiemcsi okHe Provider Control GUID Setup (Puc. 11) Heo6xoaumo BbiOpaTh myHKT CTL
(Control GUID) File, yka3zatb nyTb K ¢aiiny elvees_pci.ctl u Haxxatb KHONKY OK.

Provider Control GUID Setup

Select Method To Obtain Contral GUID Information

() Provider Binary File
() PDB (Debug Information) File

(®) CTL {Control GUID) File
“i\elvees_pdi\binaries_win'Driver\trace\elvees_pdi.ct "I‘

(_) Manually Entered Control GUID
( example: 00000000-0000-0000-0000-000000000000 )

() Named Provider

() Kernel Logger

Process Thread Hard Fault
File If0 Page Fault Image Load
Registry Disk Met

oK Cancel

Puc. 11: OkHo Provider Control GUID Setup

[MosiBuTcst okHo Format Information Source Select (Puc. 12). B HéM Bbibpats nyHKT Select TMF
Files u naxxats OK.



Format Information Source Select

Choose Source Of Format Information

®)elect TME Files:

() 5et TMF Search Path

Puc. 12: Okxo Format
Information Source Select

B okne Trace Format Information Setup (Puc. 13) HeoO6xoqumo HaXkaTh Ha KHOTIKY Add u yka3arthb
(haiisibl paciMPpPOBKY TPaCCUPOBKU, CreHepupoBaHHbIe rporpammoii tracepdb (c
paciupenyeM .tmf). Janee HaxkaTb KHOTIKY Done.

Trace Format Information Setup

Trace Format And Display Information

TMF (Trace Format Information) File(s)

TMF files contain GUIDs which are necessary for e
formatting and displaying trace event data. Ifno

TMF file is spedfied, no trace event data output

will be possible. Cancel

39ce Sedf-2ac2-28b2-2231-257bcodb 56fb. tmf
7216fdb0-923d-0fee-20da-7e25aea5ad90. tmf
f305565f-540f-362a-c213-f8 1a8da15720. tmf

Puc. 13: OkHo Trace Format Information
Setup

Hanee ¢okyc BepHéTcsi B okHO Create New Log Session, B KOTOpOM HY>KHO Ha)KaTb KHOIIKY
«amee».

B nosiBuBIiemcsi okHe Log Session Options (Puc. 14) moxHo BbiOpath nyHKT «Log Trace Event
Data To File» mpy He0OXOAMMOCTH COXPaHUTh »KyPHaJI TPaCCUPOBKH B (aiis (ygobHo, eciu
TPacCUPOBKa BBINOIHSAETCS yAa/TIE8HHO, M0/Ib30BaTesieM). Paii )KypHasia TPaCCUPOBKU MOXKHO B
o d-naiiH TakKe MPOCMOTPeTh B mporpamMme TraceView.

5151 3aBeplieHust Tipoliecca nofkmodyeHus: TraceView K TpacCMpoBKe JipaiiBepa He0OX0JUMO
Ha)XaTb KHOTIKY «I 0TOBO».



Log Session Options

Real Time Display Log Session Name

LogSessiond

Log File Name

LogSession_111515_174658.et

Append To Existing Log Fle ~ SetFlags and .. Advanced Log
Level Session Options

< Haszan OTtmeHa Cnpaska
Puc. 14: OkHo Log Session Options

Co6opka apaieepa ana OC Linux

Ins coopku apaiieepa Elvees PCI gyia Linux HeoO6xoquMo /1aTh KOMaH/ly make B IUPEKTOpUH
driver_src_linux. B pe3ynbTare ycrnemHow COOPKH JJO/DKEH MOSIBUTHCS B 3TOM >Ke AUPEKTOPUU (haiis
pe-uio.ko, KOTOpBIif 1 sIB/sIeTCs1 OMHAPHOM BepcHel /ipariBepa.
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