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[ Abstract] The PXIg'reconfigurable instrument has the ability of multi-channel parallel test, which provides a good solution
to the problems of test/resource competition and deadlock in the shared-resource test system. In order to realize the smooth
operation of the PXIelreconfigurable instrument under the domestic/operating. system, PXIe device driver is developed under
the Deepin operating system to solve the communication problem between the upper computer and the instrument device.
Linux character device driver is introduced and the developmént-process of PXIe device driver is designed based on the Linux
character device driver structure. On this basis, the shared=memory mapping is used to improve the efficiency of data
interactions between application program and driver, dnd Direct Memory Access(DMA ) transmission is implemented based
on the block and interrupt mechanism. Qt Creatords used to design the graphic interface test program to verify the working
condition of the driver, and the test results show that the device driver runs stably and the data transmission is accurate and
reliable, which meets the communication requirements of PXIe reconfigurable instrument.
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Fig.3 Procedure of PXIe device driver design
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static struct pci_driver pxXie driver={

name = “PXIE_DEVICER, /¥ % UK 511 44 F5 */

.id_table = pxienid , /* ¥4 5 9K B UL Fig */

.probe = pxi€ _probe’/# U £ B Y44 */

.remove,= pxie_remove, /* B % MM B */1

pci_register, driver( &pxie_driver) ;
3.1 AN, BRIt i

BERGRIES AN AL E A X
o d bl T RS (VendorID) ik 5 5 (DevicelD ) 45 fifi
PR BIC SR AE pei_dev Z5 f (A b o 8K 2 72 7 B3 i)
1 B A RS I A A Y DG C i 42

IR BhFE P 1Y pei_device id 45 A4 4K Hh A3 5 15 45 1)
ID {5 &, , i i3 2 MODULE _DEVICE TABLE ¥ H &
P A E) o 7R SR S AR Ak B b, 2 0 T eR AR
pci_register driver #] #fi 1k pci_driver &5 ¥ K i, R G
23 A B I pei_dev Z5HK 5 3K 2 #2 7 pei_device_id
itk ik & IDME B . A VEEC AT, % R 3K 2
& 98 FH pxie_probe pR & 25 #8015 £ DLk HORE 14 9%
P B A UL A SE AR A AN

static struct pci_device id pxie_id [ ]
{ {PXIE_VENDOR_ID, PXIE DEVICE ID, PCI ANY ID,
PCI_ANY ID,0,0,0,{0,}};

MODULE_DEVICE_TABLE(pci, pxie_id);
3.1.2 AR

1 £ B R 9% IR A B0 3 1T pxie probe pR AL
17, F 258 L 1/O BE I | Lk R AT 77 4% (Base

__initdata =



Fa1h Ha

FREE M, £ T Linux 1Y PXTe 7] 85 A5 {0 A% 350 25 3K 3 2 )5 I & 169

Address Register, BAR) %% [H] J& Hb hl 1) 3% L 15 485 h
W5 11 T LA K D Ak R R S0 U D Bk AE G
WA BT 2 A BE 45 A 1K private_data LK
HFEFAEE . BRI B S B AT

static int pxie_probe (struct pci_dev *dev, const struct
pci_device_id *id) {

pci_enable_device(dev) ;/*ffi fE 1R 7% */

pci_set master(dev) ;

pci_set_dma_mask(dev,DMA_BIT_MASK(32));

pci_request_regions(dev,private_data->name) ;

/U 1O BEUR A DR DX S g A AR T o5

private_data->bar0_addr=pci_resource_start(dev,0) ;

private_data->bar0_len=pci_resource_len(dev,0);

private_data->barl_addr=pci_resource_start(dev,1);

private_data->barl_len=pci_resource len(dev,1);

private->barO=ioremap(bar0_addr,bar0_len);

private->barl=ioremap(barl_addr,barl_len);

/*BAR 49y F b A1k W S5 Ay 9K ) 07 T 684 00 3t +/

request_irq (dev->irq, intrpt_handler, IRQEZSHARED,
private_data->name, private_data) ;/* B igF# 87 S0 E M WA
HH pF B intrpt_handler*/

private->irq=dev->irq;

return 0; |
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23 [A) B A i A 28], W 7E VR I X B A AN IR, 3%
# A I BARO . BAR1 HLIC 8 A7 il 5 23 1] o 7258
J BAR 4 211 ik 1) Py s 8] K 0 4 hl iy ke 55 5, A
] 3 3 PR £X iofead32/iowrite32 1 1] BAR HAH i Hb bk
AL A A A% 95 B DMA 15 i .
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I HIVERY cdev Z5 AR R pei_driver 45 R 1A , LS BRI £
(1 8% 5% I 98 FH pxie_remove bR BN 55 BT R I AR BE
P DA MR 0 S AR TR

static void pxie_remove(struct pci_dey *dev) |

free_irq(dev->irq, private data) ;/F it W5 */

iounmap(private_data->bar0) ;

iounmap(private_data->barl);/*ffk5% B AR YRR ML/

pei_release_regions(devd.;/* il 1/0 ¥ I */

pei_disable_device(dev) ; /*ZE & & */}
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7 R B AL i A N AR K AR ) DMA 22 o
DCH, P58 o X% R X HRE S A #E . LA DMA
75 2B A v 32 OO 9 S 7 1) $hUAT o AR AR HEAT
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F1 copy_to_user LL#5 U1 i) Jy LS B A 2 RN 2

Z1R) (B A8 L, 2% 5 e R AR A A 0% T S o A
7 B P A WIS AT A A TR — [

B YA WSS SR8 K — B B N A [ I S
J7 43 ) R UL bl T A A% 4 ) R A0 b B 35 I R T
FIGR S A% 7 34 07 %o 12 B Wy B A7 EA T 1 1], DA 9 2>
HOHE P2 DU R i i 8] T 89 L 32 B i fe i . 3k
5N AF S A LR SE B R &R S8 ] mmap 8 i AR
file_operations % F4) 44 H1 (1) 1 1 PR 5K dma_mmap 5¢ i
| HE FUL N A7 IX (Virtual Memory Areas, VMA ) 45 14
9K Bl A B 1) DMA 2 i XA R 000t ik e 482 39) 32 B
P AF AP B M ik, S8 7 368 5 b ) B ik Sy 32 Be N A
ST AT T BT A A F) 4 ) R A0 b R
PP 00 e Py A e iy SR AS T

statie,int dma_mmap(struct file *filp, struct vm_a

rea_stuct *vma) |

unsigned long start, end, size;

start=(unsigned long) vma->vm_start;

end=(unsigned long) vma->vm_end;

size=(unsigned long) (end-start) ;

private_data->dma_len= DMA LENGTH;

pci_alloc_consistent(pfivate data->devs private
data->dam_len, &private .data->dam bus_addr) ;

/#40 H: DMA Zwfifx */

for (page=virt.to_page (private_data->dam_kva) ; page<
virt_to_page ( (char®), private data->dma_kva+private data->
dma_len) ; paget/t)

| SetPageReserved(page) ; | /*FHE 7 87 (1) 7 3 */

private data->dma_phy=virt to  phys (private data->
dma_kva);

pfn=private_data->dma_phy>>PAGE_SHIFT;

remap_pfn range (vma,start,pfn, size, vma->vm

_page_prot) 5 /* ] 7 %5 [ g 48 Hb bl e S5 5]y Bk i+

FH P )2 I FH AR e 3 5 mmap 2 401 BT A5 21 A9 1R
[0 3l b 90 2 12 Bt e = A A P 2 B0 R AU s, 1
PR 30 0L 2 hE T B X DMA 28 oh X #4715 17] .

unsigned int *user_dmaaddress= (unsigned int *) mmap
(NULL,DMA_LENGTH,PROT READ|PROT WRITE,MAP_
SHARED,fd,0);

U A 5 AT R S R e N A R O AR
JFRE R T R E () DMA 28 i X . [ FH 2 JF 7F release
G0 UR 0 e )Y eR 2 pxie_release Y, 3 3 8 FH R R
munmap il pci_free consistent 35 .
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B UL {5 S i b BRI AT N 6 B 2 S B
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