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Driver Programming Design of 1394b Network Transmission System
Based on PCI Express Bus

MA Chen, CHEN Yan-ping

(School of Computer Science, Xi’ an University of Posts and Telecommunications, Xi’ an 710061, China)

Abstract: Specific to current 1394b network transmission system used more widely, a WDM driver program-
ming which for 1394b network transmission system based on PCI Express interface is designed. The develop-
ment process of WDM driver based on PCI Express 1394b network transmission card is mainly discussed,
which includes hardware access, DMA transfer and interrupt processing. After repeated testing, the system is
stable and reliable, moreover, this driver program can be transplanted to other transmission systems.
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( Windows management instrumentation ) ¥ & &8k,
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TS ALBIF, HlI0 DriverEntry 1 AddDe-
vice, 8K 5 JLA IRP X7 Jif ) IR 1 ol Hos th B 15—
MXERAER S, FEX IRP HEA KSR — R ED
A —A Startlo 2 ; $h4T DMA £ WIS R F A
—A AdapterControl {8 ; K¥R4) BB B 1 b W7 9 1%
%, HIRSh B P8 AE — P W iR &5 B8 (ISR) fi— A4
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3.2.1 WHBAFmAL

DriverEntry I 2B N KB F WA DR, it
HWHEF BN, BESRF LA Driv-
erEntry S8, EEFEZRUTHES  REEFSZH
R DS, (518 /O 2525 S 18 7 F R 2 451 B 3k

KRB T R B %R
extern " C" NTSTATUS DriverEntry (IN PDRIVER _

OBJECT pDO,IN PUNICODE_STRING pRP)
F1 WIMRBRIBF“BE BHAR

HEBHBSF Vo E#HEF ERREEF
DriverEntry Startlo DispatchPnp
AddDevice Oninterrupt DispatchPower

DpcForlsr DispatchWmi
AdapterControl ~ --eeee

3.2.2 PCI Express % & &) 8 4+ i& 5 i5 19)

WS F I RALET, B &332 KA PCI Ex-
press (XA KIECE = [HE B, JFH AL B 25 1) i B ak 7
s xR B B NFES 8], 3L F 7788 PR
IR NS B2 BRI AN, X T B LR e
S BE— BAH ]SS B A K /AN ) 4 A7 2 [, LT Bk 4 318
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(1) FEUIARER IR A5 4 st .

PVOID MemBar0; //NEEEMil 0

ULONG nMemQ; //FHuhit BARO 5 V#

‘PVOID MemBarl ; //HfeEHunt 1

ULONG nMeml; //##isit BARI §FHFEHH

PVOID MemBar2; //WiEEH#HE2

ULONG nMem2; //#:Hisik BAR2 5 A3 ¥

(2) ¥ PCI Express &% b i 406 BE I 617 bt
B, THEABRMNAST BARL f#uhk Bt 5, H At
Bar2 Bar3 MBRST AL IS HE

PCM _ PARTIAL _ RESOURCE _ DESCRIPTOR resource =
&list — > PartialDescriptors[ 0] ;

for (ULONG i = 0;i < nres; ++1i, ++ resource)

{ 77 542 PCle B 2% b E—1 HIR

switch (resource —> Type) {// VI A

case CmResourceTypeMemory ;

if(resource —> u. Memory. Length = = 8 % 1024)

{ pdx - > MemBarl = (PVOID) MmMaploSpace ( re-
source — > u. Memory. Start, resource — > u. Memory. Length,
MmNonCached) ;

pdx —>nMem] = resource —>u. Memory. Length;

KdPrint (( " Barl Resource Translated Memory: (% x)
Mapped: (% p) Length: (% d) \n" , resource — > u. Memory. Start.
LowPart, pdx —> MemBarl , resource —> u. Memory. Length) ) ; |

(3) HREVIFBLS ik it , 7T WDM 2468

5 g8
READ_REGISTER_ULONG( ( PULONG) pdx —> MemBarQ +
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offset/sizeof (long) ) ;
READ_REGISTER _USHORT ( ( PUSHORT) pdx - > Mem-
Bar0Q + offset/sizeof  short) ) ;
READ_REGISTER _UCHAR ( ( PUCHAR ) pdx - > MemBar0
+ offset ) ;
WRITE_REGISTER _ULONG ( ( PULONG ) pdx - > MemBar0
+ offset/sizeof (long) ) ;
WRITE_REGISTER _USHORT ( ( PUSﬁORT) pdx - > Mem-
Bar0 + offset/sizeof ( short) ) ;
WRITE_REGISTER _UCHAR ( (PUCHAR) pdx - > MemBar0
+ offset) ;
//pdx —> MemBarO X B B 4t , offset g% 5 A I B
3.2.3 bEraH
1t 1394b Mg e B, 2ERARR 21T,
B 24— A EHR A K R e R A B R — M
B, #B A7 A T, SK SRR IR R TS R B R
HRE N AR, LGN R X B A T A B
A B S B T T AR LU T LSRR
(1) FEHPRHXKER,

ULONG status ;// SRR A5
ULONG param;// T S5
PKINTERRUPT  InterruptObject;// H M %} 82 i) st ik

(2) PRI REAT RTER.

status = adEventInit( pdx) ;//5t R Wi HE1T 01 8A 1k

status = loConnectInterrupt { &pdx - > InterruptObject, ( PKS-
ERVICE_ROUTINE) Onlnterrupt, (PVOID) pdx, NULL, vec-
tor, irql ,irql, mode , TRUE , affinity, FALSE ) ;// X fj f i 47 HE 85,
FERE ) o i AL BEFRFF 05 Onlnterrupt B2

(3) WL O BT, 7 B B A o BT 3 SR R 55 7
o HRISTEER R T B B AR QR v R B R o K
B, T B — SRS A P TR AR 7 AL, DURIE
H ) R P B R

Onlnterrupt( PKINTERRUPT InterruptObject, PDEVICE_EX-
TENSION pdx ) // + 1 B 72

ToRequestDpe ( pdx ~> fdo, NULL, ( PVOID) pdx ) ;//#:#
TR R T

|
3.2.4 DMA ##%

B T4 FPGA P EALH T DMA 42§88, FrLATE
WEHTRF LT H DMA 154, LR 2K DMA /£ H BT
THINF R ok, A RS DMA il & B Al
At it DMA fhgiE F EREUTILN rm:

(1) 7] DMA 4 AH R BB, 391461k WDM
i fis DMA &4iidE B s,

typedef struct _DMA_STRUCT |
struct _DMA_STRUCT * next;
ULONG ullen;
PVOID pUserAddr;

LARGE_INTEGER pPhyAddr;
PVOID pDriverDmaAddr;
PVOID pDriverMDL;
{ DMA_STRUCT, * PDMA_STRUCT;
#if WINVER >=0x0501 // windows XP & EH R ERSA
DevDesc. Version = DEVICE_DESCRIPTION_VERSION2 ;
#else // windows 2000
DevDesc. Version = DEVICE_DESCRIPTION_VERSIONI ;
#endif
DevDesc. Master = TRUE;
DevDesc. ScatterGather = FALSE;
DevDesc. Dma32BitAddresses = TRUE;
DevDesc. IgnoreCount = TRUE;
DevDesc. InterfaceType = PCIBus;
DevDesc. MaximumLength = 65535;
pdx —> pDmaAdapter = IoGetDmaAdapter( pdx —> pUnderlyingP-
DO, &DevDesc , &pdx - > ulMapRegsGot) ;
(2) HFEMHT DMA KA RIZR WX,
pUserStruct —> pDriverDmaAddr = pdx — > pDmaAdapter - >
DmaOperations - > AllocateCommonBuffer ( pdx — > pDmaAdapter,
pUserStruct —> ulLen, &pUserStruct —> pPhyAddr ,FALSE) ;
(3) #REUAIF DMA &4 P auhk , HAag o es .
pUserStruct —> pDrivertMDL = loAllocateMdl ( pUserStruct - >
pDriverDmaAddr, pUserStruct ~> ulLen, FALSE ,FALSE ,NULL) ;
pUserStruct —> pDriverMDL = IoAllocateMdl( pUserStruet - >
pDriverDmaAddr , pUserStruct — > ulLen, FALSE ,FALSE ,NULL) ;
MmBuildMdiForNonPagedPool { ( PMDL) pUserStruct —> pDriv-
erMDL) ;
pUserStruct - > pUserAddr = MmMapLockedPagesSpecifyCache
( ( PMDL) pUserStruct —> pDriverMDL, UserMode , MmNonCached,
NULL, FALSE, HighPagePriority) ;
(4) HEEREUBF P st bt 538 40 N IR, I 2 1
SHE{H DMA #8585, i DMA #5854 % DMA £
. fESEHUE  H DMA BT IR
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X DMA 6% KEBE MR A RN BIF T ESW
KB, 2R, TR Al s 1T
Windows R4 H, ZEREIHBTFHEIT P, EHNS
IR N R R AN, B ZEHRF
BAEBEAERE, AREd — S ags, EaHT
HAhZF PCI 5 E T PCI Express ¥R L St
R - (T#% 101 R)
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http://www.kontronn.com/support/154-analysis-of-flash-file-system-and-its-implementation-in-vxworks
http://www.kontronn.com/support/157-exception-research-about-vxworks-multitask-programming
http://www.kontronn.com/support/158-two-application-skill-for-vxworks
http://www.kontronn.com/support/159-a-real-time-management-system-of-flight-simulation-based-on-vxworks
http://www.kontronn.com/support/167-using-truetype-font-in-vxworks
http://www.kontronn.com/support/168-chinese-display-solution-based-on-freetype-font-in-vxworks
http://www.kontronn.com/support/177-development-of-simple-animation-in-vxworks-os-based-on-tilcon
http://www.kontronn.com/support/178-design-of-graphic-user-interface-of-the-fire-control-system-based-on-tilcon
http://www.kontronn.com/support/179-graphic-user-interface-design-for-integrated-navigation-information-processing-device-based-on-tilcon
http://www.kontronn.com/support/194-memory-configuration-and-management-of-vxworks
http://www.kontronn.com/support/211-pci-configuration-and-application-based-vxworks
http://www.kontronn.com/support/218-transplant-of-vxworks-bsp-based-on-mpc8270
http://www.kontronn.com/support/91-bootrom-function-improvement-experience-sharing
http://www.kontronn.com/support/230-design-and-implementation-of-chinese-platform-based-on-vxworks-embedded-system
http://www.kontronn.com/support/37-vxbus-a429-driver-interface
http://www.kontronn.com/support/147-development-and-realization-of-gigabit-network-driver-based-on-vxbus-and-mpc8569e
http://www.kontronn.com/support/113-a-driver-design-which-highly-speed-connects-ppc-and-fpga-based-on-vxbus
http://www.kontronn.com/support/6-vxbus-device-driver-design-for-vxworks
http://www.kontronn.com/support/250-the-driver-structure-analysis-based-on-vxworks
http://www.kontronn.com/support/155-linux-programming-3rd-edition-with-source-code
http://www.kontronn.com/support/156-the-design-and-implementation-of-nand-flash-file-system
http://www.kontronn.com/support/164-implementation-of-drivers-for-multi-channel-data-communication-devices-in-linux
http://www.kontronn.com/support/180-zsh-design-guide-for-array
http://www.kontronn.com/support/187-gdb-command-explanation-in-chinese
http://www.kontronn.com/support/150-embedded-c-programming-language
http://www.kontronn.com/support/222-linux-uart-programming-how-to
http://www.kontronn.com/support/228-embedded-application-design-boased-on-yocto-project
http://www.kontronn.com/support/231-decompile-of-android-application
http://www.kontronn.com/support/232-research-on-action-based-encryption-application-system-based-on-android
http://www.kontronn.com/support/233-step-by-step-for-embedded-linux-porting
http://www.kontronn.com/support/234-list-of-very-good-articles-about-embedded-c-c
http://www.kontronn.com/support/235-design-of-and-research-on-high-performance-server-based-on-linux
http://www.kontronn.com/support/236-porting-android-kernel-for-s3c6410
http://www.kontronn.com/support/237-android-development-guide-chinese-edition
http://www.kontronn.com/support/238-architecture-design-and-implementation-principle-for-linux-os-2nd-edition
http://www.kontronn.com/support/128-how-to-easily-upgrade-linux-kernel-in-ubuntu-and-linux-mint
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http://www.kontronn.com/support/244-source-code-for-mp3-media-player-for-android
http://www.kontronn.com/support/245-the-study-of-real-time-capabilities-for-embedded-linux-system
http://www.kontronn.com/support/246-a-brief-analysis-on-the-framework-and-its-kernel-of-andorid-embedded-system
http://www.kontronn.com/support/249-the-study-of-improved-methods-for-embedded-linux-system-real-time-capabilities
http://www.kontronn.com/support/160-nand-flash-device-driver-design-for-yaffs-file-system-in-windows-ce-net
http://www.kontronn.com/support/161-can-bus-device-driver-design-in-windows-ce
http://www.kontronn.com/support/170-implement-and-application-of-adc-driver-based-on-windows-ce-net
http://www.kontronn.com/support/171-realization-of-serial-communication-based-on-windows-ce
http://www.kontronn.com/support/176-the-research-and-study-of-grps-module-based-on-windows-ce-net
http://www.kontronn.com/support/189-source-code-for-booting-into-dos-using-ntldr-under-the-ntfs-partion-of-windows2k
http://www.kontronn.com/support/193-usb-device-driver-development-in-windows
http://www.kontronn.com/support/195-new-programme-design-of-high-capacity-data-transmission-based-on-wince-system
http://www.kontronn.com/support/196-step-by-step-for-installing-and-developing-wince-6-0
http://www.kontronn.com/support/197-c-source-code-of-calculator-for-dos
http://www.kontronn.com/support/198-voice-communication-application-for-g726-lan-and-source-code
http://www.kontronn.com/support/199-method-for-loading-device-driver-from-3rd-party-for-windows-ce
http://www.kontronn.com/support/200-register-editor-application-for-windows-ce-and-it-s-source-code
http://www.kontronn.com/support/201-source-code-for-uart-communication-for-windows-ce
http://www.kontronn.com/support/202-source-code-for-reading-and-writing-sd-card-for-windows-ce
http://www.kontronn.com/support/227-research-on-bootload-based-on-windows-ce
http://www.kontronn.com/support/163-schematics-of-freescale-mpc8536-development-board
http://www.kontronn.com/support/203-firmware-design-based-on-mpc8548e
http://www.kontronn.com/support/204-design-of-embedded-data-processing-system-based-on-mpc8548e
http://www.kontronn.com/support/205-implementation-of-embedded-network-communication-platform-based-on-powerpc
http://www.kontronn.com/support/209-application-of-powerpc-in-vehicle-display-and-control-system
http://www.kontronn.com/support/217-design-of-single-board-computer-based-on-powerpc
http://www.kontronn.com/support/226-archieving-fpga-configuration-by-using-powerpc860
http://www.kontronn.com/support/253-design-and-implementation-of-embedded-power-exchanging-system-based-on-mpc8247
http://www.kontronn.com/support/254-development-of-mpc8247-embedded-linux-system-based-on-device-tree
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http://www.kontronn.com/support/169-device-driver-design-and-application-based-on-diskonchip-2000
http://www.kontronn.com/support/182-pc104-bus-design-based-on-arm-system
http://www.kontronn.com/support/183-research-of-exception-handler-mechanism-for-embedded-system-based-on-arm
http://www.kontronn.com/support/185-interrupt-processing-design-for-arm
http://www.kontronn.com/support/186-design-and-implementation-of-embedded-data-communication-interface-driver-based-on-arm
http://www.kontronn.com/support/190-source-code-of-the-device-driver-for-tft-lcd-for-s3c2410
http://www.kontronn.com/support/212-an-electromagnetic-interference-design-of-a-high-speed-image-acquisition-system-on-dm642
http://www.kontronn.com/support/214-stm32-adc-multi-channels-source-code
http://www.kontronn.com/support/216-porting-arm-linux-on-ep7312
http://www.kontronn.com/support/229-300-classical-questions-about-arm
http://www.kontronn.com/support/117-the-design-and-implementation-of-the-embedded-systems-of-the-spectrum-monitoring-equipment-based-on-s5pv210
http://www.kontronn.com/support/239-detailed-explanation-by-instruction-level-about-start-s-source-code-in-uboot
http://www.kontronn.com/support/241-the-design-and-realization-of-embedded-zigbee-gateway-based-on-arm
http://www.kontronn.com/support/172-typical-design-of-dsp-power
http://www.kontronn.com/support/173-design-of-high-frequency-pulse-power-supply
http://www.kontronn.com/2-products/174-design-for-power-synthetic-protection
http://www.kontronn.com/support/175-design-of-arbirary-waveform-power-supply
http://www.kontronn.com/support/210-analysis-and-application-of-high-speed-pcb-signal-integrity
http://www.kontronn.com/support/212-an-electromagnetic-interference-design-of-a-high-speed-image-acquisition-system-on-dm642
http://www.kontronn.com/support/225-design-a-ip-dispatcher-base-on-a-com-express-nano-motherboard
http://www.kontronn.com/support/243-the-design-and-implementation-of-a-data-recorder-based-on-com-express-architecture
http://www.kontronn.com/support/248-design-of-signal-system-logic-arithmetic-unit-based-on-com-express
http://www.kontronn.com/support/258-design-of-radar-echoes-pre-processing-module-based-on-com-express

