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Abstract In order to improve data transmission speed and accuracy a set of data collection system based on the PCIE interface
is developed.The system uses a modular design including the data reception card the data transport card and the software driver
of three parts.A briefing on the basic principles and the composition of self —developed data acquisition card is given.The
processes of empolderring device driver using DriverStudio data transferring with DMA controller and event notification in
WindowsXP operation system are studied.Through the computer test stability and reliability of the system the driver developed
can achieve the high—-speed data transmission.
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4.2.1

o PCIE_LINTDevice.h
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class PCIE_LINTDevice public KPnpDevice

{
PCIE_LINTDevice PDEVICE_OBJECT Pdo ULONG Unit //

~PCIE_LINTDevice //

VOID StartDMA ULONG PAddress ULONG NBytes
DEVMEMBER_DISPATCHERS

DEVMEMBER_DMAREADY PCIE_LINTDevice OnDmaReady
MEMBER_ISR PCIE_LINTDevice Isr_Irq

MEMBER_DPC PCIE_LINTDevice DpcFor_Irq

void SerialRead Klrp I //IDMA

void SerialWrite Klrp 1 //IDMA

NTSTATUS PCIE_LINT_IOCTL_800_READ_Handler Klrp I

BOOLEAN Isr_Irq 1/
VOID DpcFor_Irq PVOID Argl PVOID Arg2 //

1
KMemoryRange m_MemoryRange0 //
KMemoryRange m_MemoryRangel // 170
KloRange m_loPortRange0  // 1/0
KDmaAdapter ~ m_Dma /IDMA
KEvent* m_pEvent Vi

}
PCIE_LINTDevice.cpp
NTSTATUS PCIE_LINTDevice OnStartDevice Klrp 1

{

m_Dma.Initialize &dd m_Lower.TopOfStack 0 // DMA
m_Buffer.Initialize &m_Dma 32768 Vi 32k
DMA
status =m_MemoryRange0.Initialize pResListTranslated pResLis—
tRaw PciConfig.BaseAddressIndexToOrdinal 0 I m_Memo—
ryRangeO
status =m_MemoryRangel.Initialize pResListTranslated pResLis—
tRaw PciConfig.BaseAddressIndexToOrdinal 2 1/ m_Memo—
ryRangel
status =m_loPortRange0.Initialize pResListTranslated pResLis—
tRaw PciConfig.BaseAddressIndexToOrdinal 1 Vi m_lo—
PortRange0

pResListTranslated LinkTo

status  =m_Irq.InitializeAndConnect

Isr_Irq this //

m_DpcFor_Irq.Setup LinkTo DpcFor_Irq this // DPC
}
4.2.2 /0
10
DeviceloControl PCIE_LINT _IOCTL_800_READ
o PCIE_LINT_IOCTL_800_READ

NTSTATUS PCIE_LINTDevice PCIE_LINT_IOCTL_800_READ_
Handler Klrp 1

{
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CHAR offset=0x68 //
ULONG  dwTotalSize=I.ReadSize CURRENT /!
ULONG  dwBytesRead = 0
m_loPortRange0.ind offset PUCHAR IloctlBuffer
dwTotalSize
/I 0x68
}
4.2.3 DMA
DMA
DMA 3 °
ReadFile WriteFile
SerialRead/Serial Write OnDMAReady
OnDMAReady DMA StartD-
MA Continue

SerialRead /
Serial Write

Y nDMAReady

-~

1)

StartDMA

Continue

il

3 DMA

VOID PCIE_LINTDevice SerialRead Klrp I

m_CurrentTransfer =

new NonPagedPool KDmaTransfer this &m_Dma

status=m_CurrentTransfer—>Initiate this &m_Dma I.Mdl
I.MajorFunction ~ ==IRP_MJ_READ ? FromDeviceToMemory
FromMemoryToDevice LinkTo OnDmaReady &m_Buffer — //
OnDmaReady
}
VOID PCIE_LINTDevice
Klrp 1

OnDmaReady ~KDmaTransfer *pXfer

=~
=

DMA

if pXfer->BytesRemaining ==

pXfer—>Terminate

if pXfer—>BytesRemaining
StartDMA  ptd—>td_PhysAddr.LowPart ptd—>td_Length
/* BytesRemaining
StartDMA
Terminate o ¥/
}

VOID PCIE_LINTDevice StartDMA ULONG PAddress ULONG
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NBytes // DMA

{

/* DMA o
*/

1

BOOLEAN PCIE_LINTDevice Isr_Irq //
{ r~ DMA
*/

if ! m_DpcFor_Irq.Request NULL NULL ~ {---}//

}
VOID PCIE_LINTDevice
Arg2 /]
{

m_CurrentTransfer—>Continue UseTransferSize

DpcFor_Irq  PVOID  Argl PVOID

/ Continue OnDmaReady
}
4.24
DeviceloControl N N o
DeviceloControl
6]
HANDLE hEvent=* HANDLE* LIoctlBuffer /!

m_pEvent=new NonPagedPool

TYPE_ALL_ACCESS 1

KEvent hEvent OBJECT_

Dpe
m_pEvent->Set  //
1 INTCSR PCIE
2 DMA
5
PCIE WDM
WindowsXP
x1 DMA
110 MB/s
o x4
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