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Windows oper acios rendszerek
attekint ése

»Nem 32 bites Windows verziok
»Windows NT

» Windows 95

» Windows 98/ME

» Windows 2000

> Windows XP
> ...



Hardware eszk 6z6k kezel ése
Windows alatt

»Windows memory manager

> A felhasznaloi szinten futd programok
virtualis cimeket hasznalnak

» Direkt fizikal cimek nem érhetdk el

» Meghajtoprogramok — driverek

»Interface a felhasznaldi programok és a
nardware kozott

» Driver szinten a direkt hardware cimek
elérhetdek




ISA, PCIl eszk 6z6k; plugé&play

»|SA buszos eszk0z0Ok
> Altalaban jumperrel konfiguralhatdéak
» A rendszer nem ismeri fel automatikusan
»Manualis installalas szikséges

> |SA Plug & Play — mar nem hasznalt
» PCIl eszk0zOk

» Automatikus erdforras allokacio (PCI BIOS)
» Automatikus Windows installalas



PCIl eszkdz6k install alasa
Windows alatt

1. Hardware behelyezese a szamitdgépbe
2. Operacios rendszer inditasa
3. Uj hardware detektalas — installacios

file-ok megadasa

Operacios rendszer fliggeés:
Windows 95: VXD
Windows NT: REG file, nem Plug&Play
Windows 98-ME: WDM modell (Windows Driver Model)

Windows XP: tovabbfejlesztett WDM, WDF (Windows
Driver Foundation)




Rendszertulajdons agok ellen orzese

Rendszertulajdonsagok d | Rendszertulajdonsagok d |

Automatikus frissitések | Tévoli hasznélat | Automatikus frissitések | Tévoli hasznélat |
Altalénos I Szamitdgépnéy Hardver | Specializ I Altaldnos I Szamitdgépnéy Hardver I Specializ I
1, Fezkis - =] - i o
—Hardver b B Eszkizkezeld - |0 El ~Har PCDSPEO0D WinRT WDM Device tulajdonsagai
% Fajl  Miyelst Mezet  Sugo g Alalénos | lesztiprogram  Eréfomdsok |
I | |
: FCDSPEOON'WIinRT WDM Device
= ER
-z Billentwlzet
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Konfigur acios és driver file -ok

INF file Information File (txt) (Win95+)

.CAT file Microsoft digital signature file
(WIn98+)

SYS file Driver code (bin)

(.VXD file Windows 95)
(.REG file Windows NT)



Az INF file szerkezete 1.

[Version]

Signature="$Windows NT$" $Windows NT$ , $Windows 95$ , or $Chicago$
Class=WinRTDevices

ClassGUID={D695ED6A-630D-4d83-8D8B-F1FOAC107ADO} registry device setup class subkey
Provider=%PCDSP6000.Provider%

DriverVer=01/31/2002,1.0.0.0

CatalogFile=PCDSP600.cat

[Manufacturer]
%PCDSP6000.Manufacturer%=PCDSP6000

[ClassInstall32]
AddReg=PCDSP6000.AddClassReg

[PCDSP6000]
%PCDSP6000.DeviceDesc%=PCDSP6000.INSTALL, PCN\VEN_104C&DEV_6001 vendor & device ID

[ControlFlags]
ExcludeFromSelect=PCI\VEN_104C&DEV_6001 Found New Hardware and Hardware Update wizard displ

[SourceDisksNames]
1=%PCDSP6000.DriverDiskName%,"",

[SourceDisksFiles]
PCDSP600.sys=1

ays



Az INF file szerkezete 2.

[DestinationDirs]
DefaultDestDir = 10,system32\drivers ; WINDOWS\SYSTEM32\DRIVERS
PCDSP6000.CopyFiles = 10,system32\drivers ; WINDOWS\SYSTEM32\DRIVERS

[PCDSP6000.INSTALL]
CopyFiles=PCDSP6000.CopyFiles
AddReg=PCDSP6000.AddRegLoader
AddReg=PCDSP6000.AddRegWInRT

[PCDSP6000.INSTALL.NT]
CopyFiles=PCDSP6000.CopyFiles

[PCDSP6000.INSTALL.NT.HW)]
AddReg=PCDSP6000.AddRegWiInRT

[PCDSP6000.INSTALL.HW]
AddReg=PCDSP6000.AddRegWIinRT

[PCDSP6000.AddClassReq]
HKR,,,,%PCDSP6000.ClassName%

[PCDSP6000.AddRegLoader]
HKR,,DevLoader,,*ntkern
HKR,,NTMPDriver,,PCDSP600.sys



Az INF file szerkezete 3.

[PCDSP6000.AddRegWIinRT] WInRT registry section
HKR,,DMACommonBufferSize,0x00010001,4096 DMA buffer size
HKR,,DebugBitMask,0x00010001,7

HKR,,BusType,0x00010001,5

HKR,,SymbolicLinkName,0,"PCDSP6000"

[PCDSPG000.INSTALL.NT.Services]
AddService = PCDSP6000,0x00000002,PCDSP6000_Service_Inst,PCDSP6000_EventLog_Inst

[PCDSP6000_Service_Inst]

ServiceType =1

StartType = 3 ; Start type is irrelevant on WDM
ErrorControl =1

ServiceBinary = %12%\PCDSP600.sys
DisplayName = %PCDSP6000.DeviceDesc%



Az INF file szerkezete 4.

[PCDSP6000_EventLog_Inst]
AddReg = PCDSP6000_EventLog AddReg

[PCDSP6000_ EventLog AddReg]

HKR,,EventMessageFile,0x00020000,"%%SystemRo00t%%\System32\loLogMsg.dll;%%SystemRo
0t%%\System32\drivers\PCDSP600.sys"

HKR,, TypesSupported,0x00010001,7

[PCDSP6000.CopyFiles]
PCDSP600.sys

[Strings] device manager-ben megjelen 6 értékek
PCDSP6000.Provider="BSQUARE CORPORATION"
PCDSP6000.Manufacturer="BSQUARE CORPORATION"
PCDSP6000.DeviceDesc="PCDSP6000 WIinRT WDM Device"
PCDSP6000.ClassName="WIinRT Devices"
PCDSP6000.DriverDiskName="PCDSP6000 WinRT WDM Installation Diskette"



A Windows driver fejleszt és
lehets éges m odjai, eszk 6zei,
DDK és third -party eszk 6z6k

» Windows DDK — Driver Development Kit
» C programozasi nyelv

» NuMega DriverWorks
» C++ fejlesztés

> Jungo Windriver > +C/CH+
compiler
» C++ nyelv
» Bsquare — WINRT
» C nyelv




A PCDSP driver attekint ése

» Kapcsolatot biztosit a hardware és a
felnasznaloi program kozott

»WINRT fejlesztorendszerrel keszlilt
> Részel:

»PCDSP600.SYS - Kernel-Mode driver
PCDSP6000.DLL - Driver API DLL

PCDSP6000.H - Driver API header file
PCDSP6000.LIB - Driver API library file

YV V V




A PCDSP driver haszn alata

» Felhasznaloi program irasa C/C++ nyelven

» PCDSP6000.H header file és PCDSP6000.LIB
hasznalata forditasnal

» PCDSP6000.DLL szikseges a futtatashoz



Fuggvenyek ées hivasaik 1
Altal anos f iggv ények

Kartya megnyitas:

int OpenBoard6000( int device_id, int number, BoardConfig6000 *boardconfig );
6001/6002 0-5

Kartya bezaras:

BOOL CloseBoard6000 (PCDSPHANDLE hBoard, LPSTR szBuf);
boardconfig.device _no

Hibakezelés:

BOOL GetErrorStatus6000 ( PCDSPHANDLE hBoard, LONG *ErrorCode, LPSTR
ErrorString );



Fuggv ények és hivasaik 2
Regiszter és mem oria el érés, |/O

BASE 0/1 olvas as:

uint32 GetBASE06000 ( PCDSPHANDLE hBoard, uint32 offset, BOOL
byteaddress );

uint32 GetBASE16000 ( PCDSPHANDLE hBoard, uint32 offset, BOOL
byteaddress );

BASE 0/1 iras:

void SetBASE06000 ( PCDSPHANDLE hBoard, uint32 offset, uint32 data,
BOOL byteaddress );

void SetBASE16000 ( PCDSPHANDLE hBoard, uint32 offset, uint32 data,
BOOL byteaddress );



Fuggv ények és hivasaik 3

IRQ

Counter IRQ handler installalas:

void InstallCounterIRQHandler6000(PCDSPHANDLE hBoard, IRQSetup6000 *irgsetup);
Counter lekérdezes:

void GetIRQCounter6000(PCDSPHANDLE hBoard, IRQSetup6000 *irgsetup);
Callback IRQ handler installalas:

void InstallCallbackIRQHandler6000 (PCDSPHANDLE hBoard, isr_t handler);

Callback figgveny:
void (*isr_t)();

IRQ handler eltavolitas:

void RemovelRQHandler6000(PCDSPHANDLE hBoard);



Fuggv ények és hivasaik 4
DMA

DMA handler installalas:

BOOL InstallDMA6000(PCDSPHANDLE hBoard, DMASetup6000 *dmasetup, BOOL fill,
UCHAR fill_byte);

DMA handler eltavolitas:

BOOL DelnstallDMA6000(PCDSPHANDLE hBoard);



A PCDSP monitorprogram 1.
Egy alkalmaz as a driver haszn alatara

Kartya kivalasztas: F6ablak:

0=E001 ‘F"EDSF‘EDDD driver opened.

X
DsSPE 1 "
Board Board mumber # PCDSPEOOD board initilized. Selected

PCOSP 600
| mkerrupt: 010 Refrezsh |
PCOSP BO0DZ Port Start: OxCO00 ==
Fort Length: 010
ort-eng * Register Fh"'-.f-.-"l
Phyzical addreszes:
BASED: OxFADDOOO0 b emony Dumpl
Length: OxA00000
BASET: OxFE000000
Length: 0300000 IT and DMA |
Logical addreszes: S0 ard [ |
BASED: 0x0
BASET: D97 0000
Emih‘l'«l EmifBl

—DSP1 [nterrupts:

Select board [‘S_<|

—DSP2 Interrupts:

OpenBoard6000(0x6001,1, &boardconfigl); hDevice = boardconfigl.device no;
OpenBoard6000(0x6001,2, &boardconfig2);

‘ > Kartya paraméterek




A PCDSP monitorprogram 2.

DSP valtas:

hDevice = boardconfigl.device no;
/
hDevice = boardconfig2.device no;

EPEDSP DSP Board Monitor Program

(E001 |D 5P changed.

—D5SP1 Interrupts:

#O
| nkerrupt; =11
Fort Start: =C100
Fort Length: 0«10
Phyzical addreszes:
BASED: OxFS800000
Length: D= A00000
BASET: CFE200000
Lenagth: (=300000
Logical addreszes:
BASED: =0
BASET: 041570000

—D5P2 Interriphs:

DSP 2 &
selected
Refresh |
Feagizter B |
b ernory Dumpl
IT and D4y |
&0 [ |
Enit 4| Emif B

E

E =it

:

x|




A PCDSP monitorprogram 3.
Regiszter iras/olvasas:

if('m_byteaddress)
rval = GetBASEO06000 ( hDevice, (ULONG)offset/4, FALSE );
else
rval = GetBASEO06000 ( hDevice, (ULONG)offset, TRUE ); BYTE cim

ﬂ
0«E001  [DSP changed. D5F1 "
#0 zelected
| nkerrupt; =10 F!F:frF::QhJ
Fort £ Reqi P
Poart L
|
Physi | [Dffset |7 ¥ e atdiess
B.":".SE .............................. ; ﬂ
Lenal || ke | [12FF
BASE &L=
Lengl ﬂ
_ | [READ BASED | BASE1 [0
Logic ﬂ
BASE
BASE RITE BASED | BASE1 [0 Cloze
jr &
—D5SP1 Interrupts: —D5P2 Interriphs:
E xit |




A PCDSP monitorprogram 4.

1
Memory dump/edlt DSP BASE O: d

DSP B/ \SE O pooooooon CE4227EB3 77S5F34ELS DES4DSFT EDDA4ARD LD4333EED SSDCFeV® SDOEECAQ 7FSE41lF3

@00000oz0 ZFECE3F2 FDODEZ222 9F3SFEEE DOSSES9A EDPFEZED:E LDEFETDF 4ECEEAFF D1SD1EF4
@O0000040 ADEEccAF FEBA41ER FDEDD2ZD ESAEIEDEL ZA3ZBEEL 1F7B7E4E ZAZEBTEYD DFLLF3IBL
@O00000&e0 Z4AADIES 7YESFEAAF 33374CAS SEFAFELF 1CEEVEAF DCEVES4Y COSED4eDl FAYCDIER
poooooos0 CYZEZCEE SASEVSDF BEEDZFET Z455FEFZ FFS2cEFS 3SZA4ZAR BECD4FDE F4773FED
@000000AD OZEFDEEF FALECOFE EAZOQFFDE 7C7E27EF 2AFFEE72 LF3DFEFZ FAFEEBEZDE 7FLET7T7EER
@o0ooooco cEcD45eR FOBZCED? 2IVSEEEFS 7OL2ZF3F 261DFOSF 1&62EEBFle ZEEGSL53E JAFDFICE
@O00000ED FZEE7DFS 4BCTEES3 D14CFLSEA &7CDDYCO EZCFESZBD 04C6Z1EE AGEECECE COF4EBEETE
EO00O001L00 EEEF73EBE 3FD3EEDF sEDSDEFF S97VCCASRY LEFCDVEBY AFELSFZFA 41:27DEVE 4CEVELAD
@000001z0 1FEFAE37 7?79DE1E2 FEB3I?770D D1EEFFEZ CECEZEE7E EEFE332E FFES3FCE FFEZZEE4
@O0000140 F1EZEQ9ES AVEZEDDF 197323474 AFALOEFZ FIDASZ0OC I2&6FFFSE 4DDET774L F2IZFO9EFS
@o0oo0len DYEETICD S53407E77? 57543F3D DABIFLDS Z6ESDELF TDEFREYE ESSFESIFS BEaFI0EBESL
pO0oO0O01s0 SFCE7SCO 3ARFFE4E 1ESDDZDE VF3EZEE4 DEDOFV1A DFDEFFEE Z3AZFeA0 SLeDFELE
@O000001AD SEETIE3] D11AACFF DODETETZ2 EF23FAECF EOQ3FLDEF CEEDEDFES C7FEZEFC 71932E5EFE
@O00001CO FEDAZDS] DELEDZEER FO3I2F22A4 AIFEOZFE BeBLACAC Z3IZBCELD cZ7LBT7YL SAAER4FTD
@O00001ED &DCELSEY CFAEDELA SZCS5733E 66617EYF 60474CED SFEF3EGEC S61Z0ZDF S575ECET

Tpdate |foSEt:|D Dump memoryy Tpdate
BASE 1 Dommload DEP DEP
DSP program Be=et Int

DMA Mewory Exit




A PCDSP monitorprogram 5.

DSP program letoltese: 1

Hely: |3 MonGOO0 5] « @ ok E-

I 00oooooz ooo00000z 0003ET7TC 00092770
Io000ooooz QOO03ETT?C 00032770 00092770

FPGAPrOg+HFPGA, out

IT best.out

Dunp memory | TUpdate |
Dovmload
LESP program esel it
Fajlnéw: FPGAPog+FPGA. ou Megriitaz I
Exit |
Failtipus: Out Files =l Megse |

Vo




A PCDSP monitorprogram 6.

IRQ és DMA buffer foglalas / feltoltés:

Interrupts and DMA

— IR operation

[nztall IRQ handler

DAy operation

Inztall Dkdd, handler

DMA handler install x|

D& buffer length = 10000 [~

Phsical address = SAE2000

=

—_—

withy DA dane [T

= Wdith; ———

e

— Byte count: —

—

Cloze

— IR0 operation

Inztall IRE handler

Interrupts and DMA

DA operation

[nztall Dk handler

—With: ————
X |uffer |FF
D4 buffer Filled. — Biyte count: —
ffer
rHEMOTY
|1 000
| S=lf
FC -:[05F data memon:
withy DA dane [T
Cloze

DSP Memory Dump / Edit

DMA memory buffer:

@0oooooon
@ooooooz0

QOOO00FF
QOOO00FF

[clalu]u]u]uluyyu]
@0ooooosn
@0O0000aD
EOO0Ooooco
EOO00000ED
@0oooolon
ROOooolzo0

OO0000FF
QOOO00FF
QOOO00FF
QOOO00FF
OO0000FF
QOOO00FF
QO00O00FF

QOO000FF
QOO000FF
@O0000040 QOOOOOFF OQOOOOQOQFF OOO0O0O0O0FF
OOO000FF
QOO000FF
QOO000FF
QOO000FF
OOO000FF
QOO000FF
QOO000FF

OQ0000FF
OOO0000FF

OQ0000FF
OQ0000FF
OOO0000FF
OQ0000FF
OQ0000FF
OQ0000FF
OO0000FF

oor
oor
oor
ool
oor
oor
oor
ool
oor
ool



Windows C/C++
programfejleszt ési eszk 6zok:
API|, MFC

» MS Visual Studio 6.0/ .NET
> MFC
> Borland C/C++



