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KIRENB T 24 driver FIPER, LUEFE Windows host 3217 Xillybus / XillyUSB -
BT a2 IP core FIFEATHEE .

T8 E % T Xillybus fY demo bundle # bitstream 2 in#: %] FPGA #, # H
FPGA C.#% host (it PCI Express ¢ USB 3.x) iR%4 peripheral -

LIRS 2 — 1 TR BB B P 3R (BURT R FPGA)

e Getting started with the FPGA demo bundle for Xilinx

e Getting started with the FPGA demo bundle for Intel FPGA

host driver £ A{ device files, HAT R LT named pipes: XL device files HIHT
T~ B S ABBAR A SO —1E - (B8, XS RHRE 2 [F BT 7725 pipes
Rl A7 M5 TCP/IP streams K1 - X T3z 47 fEhost | IR 572k 1, AN[F Y
&, streamf) 7 —i AN g 5 — Gprocess (£ [F— & T BN /4% ERIAFE T EL
£ MRS —UuEFPGANERHIFIFO - Htf TCP/IP stream —7#F, Xillybus stream
STE T AR S . (B stream AEB/R L/ D EEIERHEERI R T -

host _F#J— driver 5ifd PCle 5 host i@ {5 IETH Xillybus IP cores — 2 {# f -
XillyUSB 5 A~[FIf driver —#2f#H -

4 FPGA H AR IP core I, JCRF N driver: 24 driver fiN#:E| host FHRIER
Giepmy, driver 2 B streams S HJE M - device files MO, ST &
9 \\ . \xillybus_something - [F¥f, driver for XillyUSB flJ&#& =7 \\ . \xillyusb_00_something
i device files - fEIXEEIL R4, 008R > Edevice &K 5| - HZ T —HXillyUSB de-
vice [FII 12 UM, %705 01 ~ 025 -

B X host R EMPIEIEAE R, 1HZ A Xillyous host application programming
guide for Windows -
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%% host driver

2.1

LIRREFF

%FF Xillybus B XillyUSB %% Windows driver 1576 11 4 85I/ - N iR AT #2 =
MR b %S 2 A0 B %22 device driver HIH 1% -
Windows#-bootid 2 1 55—k K& #|PCle Xillybus IP corefit, fRAIAES HELAN N AR
Ajwarning bubble:

‘B E Device driver software was not successfully installed * *

Click here for details,

OB RN C A TR, (iR 2R R driver . XAMFOLRIER D, HHE
Windows &l € i AR R BB R T HIPRE - 2 XillyUSB device B IRIE#EFT H AL
i, Fih = MR R EEER -

H TN LSS, ESEiE1T Device Manager - & HH T A& B “Windows start”
L, SR HI “device manager”, W TNEIFTR - ZJE, S THHAYSE BRI -
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Control Panel (3)

|& Device Manager

@ View devices and printers
2 Update device drivers

Files (1)
& Device Manager

2 See more results

| device managerl

FT7F ) Device Manager Bk 5uxit (2 EoRMEEIRS)

l5) Other devices
lin PCI Devi

WREHES PCle #5HE % . T XillyUSB, “Universal Serial Bus controllers” 2H
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e HIL— I -
5% Device Manager F1{% 5 HIET 7 B, wIEEH LU JLFFERA

o FPGA Jin#; T 1R bitstream, ZiE R AR A INE AL bitstream -

o UIHRFPGA board APCHEIFEJR, TIPC computer I F BT Fibitstream i & F|FPGAH .
EXFHFHZR T, BIOSH I fErEboot B H M EIPClelE 1, K AFPGANN
Hbitstream KM&: 2% BIOS WA LT EHNLES, bitstream 71 2L T FPGA I
HE o
HUT Windows restart (RNRHITHENL) 2ERILRIBRIZ 274 . R, $uT
Action > Scan for New Hardware 7] fEH K -

e board (jumpers- DIP switches %) A& 4% pin assignment §415% - reference
clock #UZEEIREE -

TEER, MR R N ARNE] FPGA L) PCle block - I35 AIH15 Xillybus ¢
5, XillybusffFILPCle block (FHAMDELIntelif () {E5PCle busfi# M -

e Xillybus / XillyUSB driver ©.%% - 7EiXF{EL T, Device Manager B/ TF %
AR R ATRAIRG] -

i E T “PCl Device” Ti H #1%% “Update Driver Software..” - FfTH LI NEO:

= Browse my computer for driver software
Locate and install driver software manually.

1 “Browse my computer for driver software” . iX/& F—"N& H:
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Browse for driver software on your computer

Search for driver software in this location:

Include subfolders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver compatible with the device, and all driver
software in the same category as the device.

{#HH “Browse..” #5H, S| driver FIfEGENIE (driver fREYEfS) -

T RHIALE.

Would you like to install this device software?

MName: Xillybus Ltd
Publisher: Xillybus Ltd.

I [T] Always trust software from "Xillybus Ltd.". Install ] [ _Don'tInstall I

@' You should only install driver software from publishers you trust. How canl
[ decide which device software is safe to install?

B $i“Install” - £ Windows 7 %% driver Fid fE7F 2 10-20 ) .
dows & H 7 2 H /D RIE [A] -

PN 1 EAR 2R SE R

BEETRRA ) Win-

Getting started with Xillybus on a Windows host


http://xillybus.com/

Xillybus Ltd. (WLEZSEIIERL T 30) www.xillybus.com

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

‘-, Killybus driver for generic FPGA interface
e

Device Manager II7ERF R #T 2 3<) device:

a8 Xillybus
L@ Killybus driver for generic FPGA interiacg_J

2, driverE Z3E5EE, HE BEMER R5H - IR ARG EPCle bus b HXillybus
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IP coreffiiTbooti # 2 N #X Ndriver - & IXAH KX & F host I, #E 4 Nk
XillyUSB K] driver -

VUK Event Viewer #% & 4 2R Xillybus Y log messages, 1 F ATk -
FHERFIEREEES PCle 1 Xillybus 8% - SR, XillyUSB HIS & AHE /T, H

HHMMAIZER - B HJE, Device Manager H HIFTHIR N “XillyUSB”, T AJE “Xilly-
bus” .

2.2 device files

T BEALEE 38 3 b vEfile 1/0 AP1S Xillybus IP coreit T35 - {E device files 4
PIIRIE RSO, TR TS5 Xillybus Bt A f#H -

I, Xillyous 9 driver ) B P2 FEBRIE RGN BIEX L device files, 1EN5S FPGA
WIS HIFLE X L device files#EMicrosoftft AR & #FR 1“Windows objects” -

B3 B AT EALEE 5117 Windows objects ISP & — RS AT S A0 777 o ANy 3
ZMicrosoft Windows X &5 BB FIE , B 5 R 1R )42 CAETE R 2 X R SE R - 35X
device filesHIE R FE T N APFIHSEAT W o MR, BE (& &3 214 DLL,
RVFFEFET AP V7R - fE45/5, DLL {#H device files S 5EAUTHE AIThEE -
HFXillybusH 4z O 4E# & 8, fr U TR ZaX FEIDLL - [l tbuser application soft-
ware EL i/ [Aldevice files - {EANER)Z, WindowsH % FEHETE 514 77 125 K B Xillybus Fidevice
filesHI%1 3% - 1XF& KN 1Jim] Windows objects iAW E—FE B A - Fit, HLE
TNESEHBEF A RN ERGRBULE R - (B FFTiR, device files HIFIFR AT LI
HAB SRR -

WinObj s£ A2 JF (R 7E Microsoft M3 N #;) 17 Window HJ object tree H' 5
fii - Xillybus / XillyUSB device files 7£ “subdirectory” #1 /4 #5 /) symbolic links, 4
¥ GLOBAL?? . HAti%14% #) Windows objects 1] LL7E Al —#b 5362, #ilin C: 1
COM1:-

AF — - command-lineT &, H&Z ¥R Haccesschk. 1% T E A Ll MMicrosoft’s web-
site N & . FKEXillybus / XillyUSB device files & a4 :

> accesschk —-o \\GLOBAL\?\?

THER, WEBIEYIH T IFL2EM 2S5 device files »

RUEAT LU X T EREL device files 5136, (HRE LEIXEEM:  device filesHY
ZF TS HITER -

Y fEH PCle # AT, Xillybus Y device files 5 \\ . \xillybus_ KRS Xf
T XillyUSB, HiZiE \\.\xillyusb_nn_-
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iXJ&H demo bundle ) PCle Z8{&4: il ] device files #5115

e \\.\xillybus_read_8

e \\.\xillybus_write_38
e \\.\xillybus_read_32
e \\.\xillybus_write_32

e \\.\xillybus_mem_38
xRS host HIBS XillyUSB #%#, X2 device files:

e \\.\xillyusb_00_read_8

e \\.\xillyusb_00_write_38
e \\.\xillyusb_00_read_32
e \\.\xillyusb_00_write_32

e \\.\xillyusb_00_mem_38

ZT7EIP Core Factory AR HIEHIIP core:  device files %13 Al LIZE README X
R, ZOUH A TR TR zip ST -

BER, EFLZmEIES (B C/C++ ) H, XA HH) backslashes Z FifE % es-
cape character - Kt A] BEFE 2K device file I FR 5 AHIAIN\\\ . \\xi1llybus_read_8 -

2.3 RKBZWER

Xillybus / XillyUSB #J driver RFi2 Wi B & % BI#AE RS HE event logger - X LEH .
FLFEE % driver FITAML R BRI R @ E R (B, &E 2% RN EH T DMA
buffers) - 18K %78 BT m R EARE B -

B SRR R R B R T WA ZE Event Viewer F141%: custom view . IAFSHH BE
55 Xillybus 5 XillyUSB F 07 5. -

B4, ¥THFEvent Viewer. 5xiE #1515 2& B “Windows start” ¥4, KRG8 A
“event viewer”, WI'FF7R - B THHER AR ST
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Programs (1)

| 2] Event Viewer

Control Panel (2)
View event logs
View location activity

2 See more results

| event viewerl

- ®

Event Viewer BT - HHE# T “Custom Views”, IR/5 M F11%+% “Create Custom

View...” -

Getting started with Xillybus on a Windows host
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FFTFF— i h “Create Custom View” & M . HLE 0 H FJE € X% Rk
THE T EES - By source” . 7Edrop-down menuHiEiF Xillybus - £ 8 H A5 1
IERINE -

ZE XillyUSB FREGHE S, TEAESE A ERE XillyUSB -
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10 5 £Edrop-down menu 3 A E Xillybus / XillyUSBZ% H , i k& & driverse: & 1IE i %
B

B OK 5, BITH A —1E 0, FAT NI custom view 5 EL & FRAFEIL - X2
PN vz d: 011

Killybus

g [Xlllybus logs|

s “OK” 5, Event Viewer & E X L :

Getting started with Xillybus on a Windows host 13


http://xillybus.com/

Xillybus Ltd. (FL2SEHIE AL 20) www.xillybus.com

File Action View Help
==|zE
(@ Event Viewer (Local) i ‘Actions
4 [ Custam Views - il =
F adminitretue bee| | ¢ Number of events: L
T Killybus Level Date and Time Source Erent D Task G, ||| & Open SvedLog..
+ Lms Windows Logs ‘ ¥ Create Custorn View...
+ (3 Applcations and Sery Tnport Custom View..
714 Subscriptions. J
- = | ¥ Fitter Current Custem Vi..
Event 1, Killybus Sl i proparies
Genersl | Details| @ Find..
- I savesn Events in Custe...
willybus: Created 5 device files,
Export Custom View..
Copy Custom View.
Log Name: System Atach Task To This Cust..
Source: illybus Logged: = View »
it 1D 1 T; 4
Eve ack Categony: W Delete
Levek Informiation Keywords:
User NrA Computer: =} Rename
OpCade: |G Refresh
More [nformation: - Event Log Gnline Help - Help
e b .
| BN i vl || Event, Killybus B .
! hes the cumrent selection.

FEERT—&HEE, B Xillybus CIEFED), FH OO 5 1 device files - iXJ&
W Ih 2% driver J5, 34 FPGA Jin#: demo bundle B R/1% 57 BIE E K «

TETHENLAY reboot L, TEEASHIMER . KL, 1 custom view @7R B %2 driver DL
HHITHIEF (BRAESEM R il %)

kB PCle driver HJiH 8517 M BRI 7E LU N AL B 4 2
http://xillybus.com/doc/list-of-kernel-messages

IRTM, JELTEVE B SCAR FEH Google FIREF Ay #k BIFFEH B -

WA PURHH B S MBS o TESRSCRRIN, BRI AR EEE R B driver FTH BRI SCH: -
X BEFE S EMENER -

N O SO, TE R SE “Action” BT, X5 % “Save All Events in a
Custom View As...”:
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Save All Events in Custom View As...

REFTTF— SRR O - S 7 SR, %R CSV E vk iz
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“Hello, world” Ui,

3.1 H#r

3.2 MEETAE

Xillybus 5&—# E7EVEH logic design FAVFGEEIRN T B - [, T Xillybus ZHEEH
BAEHEREE 5% H A user application logic 24 - demo bundle f) H A& N
A Xillybus I -

Rltk, 7E demo bundle F 523 T S B EAINAH:  PI1 device files Z [H] ) loopback -
X R FIFO /M M #: 8] FPGA A 1) Xillybus IP Core K SEHLH - X,
X host[A]— & device file 5 ANEHERT, FPGAZ:EY 5 — & device file R HH Rl AEE IR []
“Ghost -

BN SR AL R AR an AT st A 1T BRI Th B o eIl 2 SRR Xillybus 2 75 IE B 1T
R BT FPGA H i IP Core 7l T/E, host IEFFIMIE] PCle /M%, # H
driver DIEMLEE - HREERRE, X RN FPGAR logic designiZfT/]N
TEBOR T f#Xillybus il TAERIHLS: -

TERE—H, B demo bundle #1THRI B AISEL:, LT fE FPGA H i) logic 1
device files TN E TAE - (GX— sk 2 LA BN e 5 A Xillybus SR8 & 4 5 2R
FRRFITER

BT L EHREIA loopback Z 4h, demo bundle iSEEL T RAM FI&S MY loopback - K
TH B ZE T IX N DY loopback = %7 TRAM, ‘BEi#E7R T a1 (Al N 7 FES | 2 registers -
HRUEANBNELZER, 55 3.4 %5 -

“Hello, world” iz f1 45 {# F§ Command Prompt & [13247 & %/ command-line T2/F -
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F—&, T Xillybus package for Windows - ‘& J&—"1 zip 3, AI7E#E(E driver Y
[E]— M 0T E3E] - 1% zip SR & X LEFE T Y source code DL IEEZ1T Y executable
binaries -

% 18] H A0 7 152 5 Fexecutable binaries i 11“Hello world” iz - {H2&, A7 RIHAT
IXLEFRF ) compilation, 40 4.2 T HEA AR -

F— TR MR B — D RLLT Linux B9 TAERASR, 40 4.3 #4rHETIR - QnREEX
FhATRENE, 15 Getting started with Xillybus on a Linux host 87 /¢ “Hello world”
MU BT HRAE

3.3 B loopback iz

BT RER T AR Command Prompt & M3 17 loopback i1z i &y B 7R ) -

FTHE# Command Prompt & H 3K B3k B~ Xillybus package for Windows
“precompiled-demoapps” ¥ Hx - 7 T A H C.H compilation FIZ5F (40 4.2 #F
aFR) . EREFERCY XP32_DEBUG -

7E1't Command Prompt & A EEA LR %

> streamread \\.\xillybus_read_8

X {#15 “streamread” 27T ETH B M xillybus_read_8 device file EEEXUHIFTHENE - Tl
TR BN & AR S -

HIER, backslashes NEE - WX EH Cygwin FERCHT (114N & 78 % 8 1) Com-
mand Prompt & H1) |, AFAEFRZ \\\\.\\xillybus_read_8-

IAEFT I 55— Command Prompt & 1 - )#:%5 % —1> Command Prompt fH[& %
EEEANEE N

> streamwrite \\.\xillybus_write_8

Wi BEE - NE OB AERNE L %] device file (Bl \\ .\xillybus_write_8
) .

#E55 1 Command Prompt & H i A —L630K, SR ENTER . #H R ASCAKE H
IFEEE— 1 Command Prompt & 0 - iEER, 7E# T ENTER Z BiAN 2 & AR
INZE . X554 standard input FOTREATTH -

WARAEZA X S PR BRIE R, T DL R E:

o RERTEIFHIR -

Getting started with Xillybus on a Windows host 17
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o IS driver &7 O %3 FF H FPGA 2 H#HR MM Xillybus % &: 17 Device
Manager 5 2.1 #i5F i5 g — M EGHE TR -

o &% Event Viewer HHIEE IR, 40 2.3 FRorH i -

o Hi{R 20 device files, W 2.2 PR (&R xillybus_read_8 #
xillybus_write_8) -

HER, FPGA WK FIFOs N2 TH IR overflow 5 underflow fIXBS:  core B & FPGA
N full A1 empty’ (55 - L EAT, Xillybus driver 58 # T BVEFESE, HE
FIFO 2y I/O fiif & . 3XFR Ablocking, 7 82 H|user space program /K «

FAIEEE, streamwrite EMAEH TH&—17, FHAEHT ENTER ZHi~2H FPGA
BIEFANE - X5 Linux fIR&EFEANE -

G 57— device files, 'Efi1Z 8175 — loopback: xillybus_read_32 F1 xillybus_write_32 -
XL device files i 32 fiiF, FPGA WHFHY FIFO thgtnit . Fit, f# ;XL de-

vice files 47 “hello world” MR S EBCERLIRIAT R, BE—1XH: FrAIO#E
DANF R —E i Te) . B, HEAKRAE 4 FIARE, MANRE —1FT
FRFAEEIRE -

3.4 NFENO

memreadfimemwrite®2 /5 BB #R, FAENTER T WA RIFPGA LRI FE - iX&
% device file 1 H _Iseek() 34T bR £ R SLHLA - Xillybus host application
programming guide for Windows " — T fi# & 71X 1~AP15 XillybusHdevice filesf) %
o

EER, fEdemo bundle, HHxillybus_mem_8 7 Fseeking . iX & device fileth &
ME——KBE AT LU AT LB Y -

AT — % A hexdump”f) TE & E/RFPGA - RAMEIINE - 1% T.E A UFEXillybus
package for WindowsHJ“unixutils”F B & 458 - 508, 4.3 TAEW T HRBUL TR
Fo A %5 -

ES AN, B LU HAhexdump W EIE1F I -

> hexdump -C -v -n 32 \\.\xillybus_mem_38

00000000 00 OO0 00O 00O 00O OO 0O OO 00 OO OO 00 00 0O 00 00 e e e e e e e e e e
00000010 00 OO 00O 0O OO OO 0O OO 00O OO OO 00O 00 0O 00 0O e e e e e
00000020
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IoH R N FEEEE A RIET 32 1F 717 hexdump#T Fxillybus_mem_83: MiX I~ device
file LB B2 FT o« HITH VT _lseek(\ ISR, WITARMI B NE - FHIL, HiHH
TAEESIES R I ERAE AL, MALE 0 BINLE 31.

TR H PR EAE: i RBY T FPGA £ RAM, HA A Ea & HE - 4F
BIE, ATZHIEH RAM HEATHER, XEEATREARTE -

f&l B — Nhexdumpfiflags: T~ B9%0 HAS =2 “-C R v IIEE R - “n 32" FoR
ERET 82 NFT - WHEHEHEE 32 MF 1K, FIEEGET XM F T REER L
[ o

memwrite 7] T HCECAF IME - B0, FRHLU T a4 Fmht 3 A EEMN N
170 (hex ¥=(H] Oxaa) -

> memwrite \\.\xillybus_mem_8 3 170

N TR REER, FLIES FHE hexdump i

> hexdump -C -v -n 32 \\.\xillybus_mem_8

00000000 00 00 00 aa 00 00 00 00 00 00 00 00 00 00 00 00 |...A%............
00000010 00O 00 00 00 OO0 00 0O OO0 0O OO0 00 OO0 00 00 00 00 |ewewwwwinnennnnn
00000020

BAR, W LEIERT -

fEmemwrite.cH, BEEKE S EE Iseek(fd, address, SEEK_SET) I /7 - 1%
O I device file FIALE - Fith, XS FHIE FPGA WER VT IR EEHE T & B
bk o JFEREERES S RIERMMILALE TG - BRI R UG BRI 5 5 05 28
HALE -

i seeking K device file X T A FPGA X £ BB S WREH « X &8k
registers 1 N& memory array LA FPGA F5ERH - X2 register FUCHTE LA R
SHbhE 2 15 ABRVERIR G

reg [7:0] my_register;
always (@ (posedge bus_clk)

if (user_w_mem_8_wren && (user_mem_8_addr == 2))

my_register <= user_w_mem_8_data;

[F#, AT LB 7E FPGA 1Y logic H {8 H “case” &1L registers f{H -

Getting started with Xillybus on a Windows host 19
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host . 7~

— i

HANCREFER T 20 15 M XillybusHidevice files - X LF2FF ] LIZE Xillybus pack-
age for Windows ##%%/|, Xillybus package for Windows & —1> zip 34, A LL7ER
4t driver B[R—M 5T T -

FEZ A, “precompiled-demoapps” T H X HH precompiled executables -

source code A U7 “demoapps” F H 3k F1#2 - 1X L C #71& T Microsoft's Visual
C++ compiler, T LU{EN Microsoft 1 SDK f)—3F 4> %% T XL FH Al LIS
Visual Studio —#2# T .

AT LIZE Cygwin F21TRFIEF (EZ1H 4.3 F84) - MinGWH AT LU TILE A -
WX T B2 —, MIR{#EH Linux ) source code, FE%E Getting started
with Xillybus on a Linux host FHIUEAA - FHIEZ 4.4 BRor, THREEFRA \\\\ .\ B
#e /dev/ BIZRHIEE. -

“demoapps”+ B 3 & DA 3

Makefile——1Z 3 & “nmake” S HFEF I THEF compilation FIELN »
streamread.c— M OCHEHSEEL, KFERE 4% %) standard output -
streamwrite.c— M standard input SEEEE, &£ ESCH: -

memread.c— 1T seek /EIEHEUE - HURIAAIIT R FPGA FRIAFFED -
memwrite.c——HiTseek/a 5 AEUE - H/RAAAIVTF] FPGA R -

fifo.c——J&~ userspace RAM FIFO )<Ll - XM RFFRAHE A, K Hdevice
filefrJRAM buffersm] LABLE S & LU E LTS5 - Hit, fifo.c (XEEH S
FIEEEZ LU RAM buffer TFEAEH K (BIZ > gigabytes) FIEH -

Getting started with Xillybus on a Windows host 20


http://xillybus.com/
http://msdn.microsoft.com/windowsvista/bb980924.aspx?wt.svl=more_downloads
http://xillybus.com/downloads/doc/zh/xillybus_getting_started_linux_zh.pdf
http://xillybus.com/downloads/doc/zh/xillybus_getting_started_linux_zh.pdf

Xillybus Ltd. (FL2SEHIE AL 20) www.xillybus.com

e winstreamread.c—— M X HIEEUELHE , KFEUE & 7 Ellstandard output - 1% T2
JFIIEH Sstreamread.cH[E, {HBwinstreamread.ci# F 1~ T Microsoftffile
I/O API, TASZFRERIAPI -

FREREF (BR7T winstreamread.c ) #Pi&LAZZ BT Linux KASTRE Y, RETENTRE
%} compilation F1 Microsoft i compiler ¥ 11 -

X EEFE ) B 02 BoRIEFERY coding style - BT A LUFTESR S & 5 O IR T 15
fitho SR, SXLEREFEANE T HISEAEVE P RIS A, Bl B X B e 7e m AR
RNRIAE . HREIEHRHIERATERE, 15305 =

XUEFR AR A, (E R U R SO BIRRME T % - X B2 7R 7E Xillybus host applica-
tion programming guide for Windows ' 17 T #4118 - HTXLEREE, X BT
X EERE AT VR AR RS

EEE, XU T AR AP, Bl _open() ~ _read() A1 _write() - 38 50 3 F 55 40
1) API (fopen() ~ fread() ~ fwrite() %) , FEAEMKEIT H C runtime library 4E57 1)
data buffers - iX£¢ data buffers FIFESIERGRAL, FiAIZFE NS FPGA HIREEHH
runtime library 3EiR -

4.2 Compilation

B AR E, AR E compilation RZEHRBFIFEF:  Xillybus package for Win-
dows & A 7E Windows 11 &ML BT IS0 - HESR, compilationfiX e ZEFH
B AR Y

ABLL > 451 {5 FMicrosoft Visual StudiofJ A A 2 B & W FH X T~compiler, 7 B %138
WA EA XA TR - RFIFEFP 2 & #4 Command Prompt N AT -

B, LUF#EEET Microsoft F1 software development kit (SDK) 7.1« iXf&— "1 &
M REFLZEMS, TLIRE TE . LT HAETZERE, FERENTERIESFE
v &

N # I Z2EWindows SDK 7.1 fE“Start menu”##7 7 Program Files 1% F&Microsoft
Windows SDK v7.1 > Windows SDK 7.1 Command Prompt . iX3+]7f—> Command
Prompt & 1, HAEE T £ T compilation A environment variables - 1% & [ H
SR LB R R

B HREECH C UFFTERALE :
> cd \path\to\demoapps

BIEFTERERF 21T compilation, EH#EA “nmake” . FilitaH LR XFIER:
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> nmake

Microsoft (R) Program Maintenance Utility Version 10.00.30319.01
Copyright (C) Microsoft Corporation. All rights reserved.

if not exist "XP32_DEBUG/" mkdir XP32_DEBUG

cl -D_CRT_SECURE_NO_WARNINGS -c -DCRTAPI1l=_cdecl -DCRTAPI2=_cdecl -nologo
link /INCREMENTAL:NO /NOLOGO -subsystem:console,5.01 —-out:XP32_DEBUG\ [
cl -D_CRT_SECURE_NO_WARNINGS -c -DCRTAPI1l=_cdecl -DCRTAPI2=_cdecl -nologo
link /INCREMENTAL:NO /NOLOGO -subsystem:console,5.01 -out:XP32_DEBUG\ [
cl -D_CRT_SECURE_NO_WARNINGS -c -DCRTAPI1l=_cdecl -DCRTAPI2=_cdecl -nologo
link /INCREMENTAL:NO /NOLOGO -subsystem:console,5.01 —-out:XP32_DEBUG\ [
cl -D_CRT_SECURE_NO_WARNINGS -c -DCRTAPI1l=_cdecl -DCRTAPI2=_cdecl -nologo
link /INCREMENTAL:NO /NOLOGO -subsystem:console,5.01 -out:XP32_DEBUG\ [
cl -D_CRT_SECURE_NO_WARNINGS —-c -DCRTAPI1l=_cdecl -DCRTAPI2=_cdecl -nologo
link /INCREMENTAL:NO /NOLOGO -subsystem:console,5.01 —-out:XP32_DEBUG\ [
cl -D_CRT_SECURE_NO_WARNINGS -c -DCRTAPI1l=_cdecl -DCRTAPI2=_cdecl -nologo
link /INCREMENTAL:NO /NOLOGO -subsystem:console,5.01 —-out:XP32_DEBUG\ [

PL“cl” FF3k 7547 & “nmake” A T ] compiler AT KA 4 « 13X Loy & 0] H
TFcompilation FIFEF - AT, %H BE HX R - E'Jljﬁﬁ“nmake”ﬂEo “link” fifr <t 2 40
It 'E7E object files 1 libraries L#147 linking, M A% executables -

executables (F object files) B LAZE XP32_DEBUG FHEH# % . tIHLE, %
F HX27E compilation FFAEHHE Q% - i B, XEEICHE AT 32-bit Windows
XP. 1B, executables AJ7#F Windows E’Jﬁmﬁﬁﬁiiﬁ 55 64 DL -

“nmake” S5 H R AN L E R Z 1T compilation » 41 HE M — N34, “nmake” R
X SRIZ U 1) compilation - T LLIE & 1) TAETT R REB IR EZ MBI, RiE
F“nmake”#irecompilation - N2 & 4 AV E A compilation

f#H “nmake clean” S&fHER HE R compilation 45 executables -

ZIDJ:F)?J‘;, Makefile £1& compilation AURIIN « Z AR HIEIEIE AT #, [HEZEHZ,
T R R B AT SO T R

Makefile 7% &2 5 Makefile &5 i T [F— BRSO - Fikb, 7] LAHITEREA H XA E
A FHFZRIAR NSO - B REPAEIANS BT -

WA LRI — D COU 4 A B 2tMakefile,  f#“nmake™ iz 473X 1~ H7 U1 f)compilation -

4.3 ¥ Linux # T E5 Windows 456 1# H
{HF Linux B9 A G T8 AR command line T ERHATBEIIES - XLk
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BXFFEZEMHH Windows B ASRIEAK T # - ANFERZE, FEREEE Windows K
command-line TEAME & Linux ITEN L AER TEER -

WRTATIA, AT LA ER Getting started with Xillybus on a Linux host # B4R R HUFT
“Hello world” i, A2 AT UL #1T - 8 T 78 Windows H (%X —
B, BUEETTEN BRI E . B IJLFERATT R LISEILX — B R

o M Gnuwin32 il B T 8 %3 W A Coreutils #1 Util-Linux-NG - X
PN EI R T “Hello world” Mt F 7R sk GARRMEE T HAES AT EMRE
FF) oo iEER, B FHGnuwin32fsetup T B % 35X Lo B {4 £, Command
PromptfJexecution pathth "< & A 2F L

o A XillybustE #Windows T. B: ;X EER] LL7E Xillybus package for Windows
[ “unixutils” F B & HHE - EE X AT RGN TEZ N Gnuwin32 B H
BB, LA 2 “Hello world” MR A5 22 .

o Z4E Cygwin . 1EFEXFI A ERRE L2 — MR MHEELLT Linux 77 command-line

BEOMEDN ARG . R EEAHE GNU C compiler FTEME {4 IT & T.E - Xf
FHRLLSBAE ] Linux 1 command-line B ASEVL, X EHEFFAOIESRE -

4.4 5LinuxiIER

7 Windows i+ 5 Hl_L#i4T Getting started with Xillybus on a Linux host 71 Ff i i)

“Hello world” i, FEFE —LER

BEEM X5 Zpath5device filesZ\\ .\, TIAJ&E/dev/ . Hla1, 24 Linux FI¥ErEHZ

3| /dev/xillybus_read_8 I, Windows FIIEM 442 \\ . \xillybus_read_8-

FH Fdevice filef] % ¥5 £ & backslashes, [Hl I 7E 5 L4 i R 7 Hescape charac-

ters: backslash A< 5 il & # ¥ 71 escape character- R, T4 H K14 back-

slash F5Z P 1> backslashes - WHELZEVEN\ N\TFEE BN\ - Fla0, HLinux#TE
FEIEE]/dev/xillybus_read_shf, FEFLEN NRAZEASAEZ\\\\ . \\xillybus_read_8§-
EERFIELEME: 2N Command Prompt $UTHEFFES, RFEZE escape charac-

ters. Command Prompt &% ¢ Ef[ H A character —FEX} 1 backslash -

ERZHERBEES Y, #T EZ S backslashes - scripts N3 Al B2 75 Z &/ AY
backslashes - XH(# T arguments 7 script INEBIALFE = «

4.5 CygwinfZE(ERE

Cygwin ) command-line $ 1 75 Z8A/MR RRHL o IRTT, 25— IRAE NN\ \NHT
24T, CygwinrlfES Bl FE .
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$ cat \\\\.\\xillybus_read_8
cygwin warning:
MS-DOS style path detected: \\.\xillybus_read_8
Preferred POSIX equivalent is: //./xillybus_read_8
CYGWIN environment variable option "nodosfilewarning" turns off this warning.
Consult the user’s guide for more details about POSIX paths:
\url{http://cygwin.com/cygwin-ug-net/using.html#using-pathnames}

IS 22 e

Xillybus € 22 5 CygwiniE 17 7 /7 iz ik, b 2 7= (1% [ device filesH) J7 £ & IE
BaR) . X T EHE %, FHERIHEE - MHEEFRER - HCygwini % H
B/ /. /BN \ - HItb, YI{#H backslashes -

N T RERMES, TEEIEH X environment variable Y% 5 TH BRI -
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e W PR RETE

Xillybus#IP coresiH /42 H AT 83 Sk, LB ORI SCA B E 12 iEdR 1% fs
o SR LY B VR 2B 5 A] BE R R B RS CR T AL -

KU RIEMEMES, BETHEFE NWNEIR . EIHX LN N1Z S SEGT BN R4 R E
TEBSIF T AR -

B, TEEET XillybusH5 H LRt A B g X Lo N JEH E 2L, X% H A REFE 7
FIFIP corefIThRE -

T AR host ACERECIR AOSEE AE R BRI R AR R R IR TCIEER R AT
B B9 R DR IR« HEFE AT B FLinuxf9dd i &, W R HI5.330 4 TR - %
T. B Xillybus package for Windows F1E} executable $&fH .

AT RE BT “Getting Started” 8 SR ULAHXTBSEHE - BEiTigiA 51 A T HA SO
RN m R ES . REW, RIEEESEH THiXERESEN, FhirE P ER
& IP core HIR AR Bzt AT T HEBEI -

5.1 ‘7 Eloopback

7£ demo bundle (FPGA &) H, WXl streams 2 [8]H — > loopback. X f#15
“Hello, world” AN AT EE (00 3 BR43) , AHIXRHNE M REAA) -

[FIRIFET, Xillybus IP core HIEUE & HiZ &R HRAL 2 7T FPGA INE) FIFO. HIT1%
FIFO i, FUtEIRmMSE R F1L -

loopbacksE H X MFIFOSE BT, P LLX 4FIFORY) 7 &R 7% 22 E/IP core - N T i K
FIFO 2R, IP core M FIFO FREUZEIE H K H A% M host» XA EHIEH
B, LA FIFO M= T - HIRM B IR 1L -

HTEUR R T X LG BT, WS MEIRERE RS TIUE  Z 4P 2 E N
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FIFO Ki%, 7 H IP core fi FHHEAFIES FIFO-

IS =, INFFE loopback - #Hf2, FIFO KA —fll% application logic . ikF ]
EE—TNTREBEARBIEEHEZENTAS R EXMEO T, application logic H#E

K B FIFO MIEIRFIHE S IP core HEFT1Z FIFO FU#E—FEMH . Eit, FIFO AGzA
e[

EREXT TR A ). application logic I 7T FIFO K E 5 IP core VHREETE A
—FER . I, FIFO AGEARS EZH -

NIREABERE, FIFOM/RIBEZ &I H MEH - X A2 SEEURRE N FL . —1)
IEH, R R RE ST -

demo bundle AJ DUSAMER LLFEATHEREMIL:  flan, AT \\ . \xillybus_read_32,
15 user_r_read_32_empty 5 FPGA NEH FIFO Wi . 5, Kt signal iE#%]
WHEE . KL, IPcore 2N FIFO FKIEAS N - I, #EE LU KEE R

1

7.
XEWAE IP core B/RE MNZ R FIFO HBUEUE - Hit, FiE host FIEUIEH A
ZA% (BT underflow FIJRE) o EXTFHEMRSES, XIANEE. WEHIEN
NZAREE, — Al RERVARER 7T £ application logic RIHETE FIFO  (fFlan, f#H
counter k)

FEEM 3 \\ . \xillybus_write_32: Wi user_w_write_32 full 5 FIFO #Ji%
B % signal EEEIFEZE . IP core 2NN FIFO KRS, I ETE &5
PUER RO EPAT - &£ F|FIFORIETE 2 Hoverflow i 4> £ 5% «

BIER, WiFF loopback f¥F BRI AE: N 1A o SRTA, 3t RISt A 77 1\ B 1E
Wi

5.2 AN KMk B Al Ak

i %%~ solid-state drives F1EAD KT A+ BN AFGEE F & ToIEW 2 T E R E -
T A A A IO A B o — i T B R

BIERDE cache DLEIME N TIREL: HEIEG AMLER, HAEZEW KYBEGEN
i MR, BUEHE AN RAM. REREXEEIE TS5 AMEARS « B rIEURE
AT REANE S FRA T o 2 Bt ) SE B RI BB I & & AR X A o

cache ZEMIMITENL ERTREIEHR K . BIL, 7EMERLAOSCPRSE ERRHI A5 T W2/, w]
LUER JLT Gigabytes FIEE - X5 SEH PN Xillybus BEHE %5 H 20 ) 5
X TEUE % FE R PRIV HAb R -

% solid-state drives ( flash ), & — &M HREELEIR, FERlEE K BAELENE
ANEEVEHIE]:  7E flash drive PRHEEHLA, WAEER AR FH N (blocks), N5
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A flash il o X2 F H HHIEERY blocks A 21777 flash memory 5 AR -
H4E, flash drive J#HH1RZE blocks CHHERR - X R EHRIELEHR. HIREZ =N
A LAB ANEUE - SR, MANEHE EERAblockshT, flash drivetid ¥ Frblocks 3 H A
HUTEUE ) defragmentation - X 7] §E2 52 B ROWE0E, 1 %6 BB AOMERE .
T XL m A, st Xillybus B9 T8RS AR AAAE N BT - RIS A7 i A0 o 78 5 558 )
WA ERER LR, XU ERS -

TH &R AR M Xillybus device file & #l B £k b 10 RSO BT 75 BB (B R Ad 114 B
LR . REBIEEDIR L2 EMY, HLUXF 7N EMHEERT iS5
SR

WRGFE S EENN AR —ER45 (140 data acquisition ) , BRI LA
fEN R N BN BTz - KR, DUSIEE R B R T . BAER
benchmark test AlRES M KFIRS: -

5.3 EEAIE A KRS HE

XF _read() 1 _write() B R AR FH# 2 AR AR TE R GERY system call - RIBLFFE K

&= [ CPU cycles SEHUTXLERECAR - b, EEAE buffer FIRT RIE R, DUE

/L system calls FIFATIREL » T4 58N AT = PERER FH AR R ULER 2 At -

EBHE, 128 kB X TR EREUEH Y buffer SRR — M EEM RN . XBRER IR

PR B B R EE PRI 128 KB - SRT, XL bR B0 Ao i D s -

TFEEEME, 4.1 F1 3.3 ( streamread #ll streamwrite ) 343 2 F7R B F2 5 A8
EAMEMERE: XEREFHI buffer /MR 128 F17 (& KB ) - XL TR,
{EAERREFES FE GEM R SR A NS -

7 Cygwin FRTLAEF LT shell an & AT Hodb@ G S (IRIBFREEH: \\\\ . \\xillybus\_«
ZFR) -

dd if=/dev/zero of=\\\\.\\xillybus_sink bs=128k
dd 1if=\\\\.\\xillybus_source of=/dev/null bs=128k

XA A4 —HET, HEFIH CTRL-C =1k R 1k - HIn“count=" LI 47 E EHUIE B 1)
Mgt -
HFHH Cygwin #FMREZEH, E51H 4.3 35 -
5.4 FECPURITEEE
FEBEUBERMR AT, THENER RS SE, fiA—EREUREH .
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= 1f CPU FIBhEER — 8 IWAER . 5 BEEANFNE, YEEHEET 100-200
MB/s I, BRI 2 i i) CPUs it LI HEHUT AR & L A#E/E . multi-threading
AR TR, (B ARIFRE, XU ER .

G, buffers FIRSFARE (40 EFrk) 4558 CPU e £ -

L, #YIoeiE CPU MIThAEIEH EE . §ltn, Task Manager Bl Al H TILH AT . &
., ZRERFERAEBEEHEZL processor cores FITTHEMNL (B4 JLFAEITHE
ML) LEr[RESTAIRS - BN, WA Sprocessor cores, Af425% CPUREMKE(T
27 ZRIFERICPU, B2 FFEthread L 11100%? system monitoring AR T B LA
AR EREER

5.5 AEILBEEMHE K

HFHFEWFEER, XEH—& thread 5T B2 — % WX - ZREFE
HEH-MER, BRTRBOBUTE A SN TEIGER, dE# FPGA EA, RE
DAAE T TR BCRRH -

B XFERIRE PR R, BIanan M 1> streams DIREMSL - SRTHT, WRBFHIEH
EEEHE Z FPGA ROZEIT coprocessing o iXFPgRE XA H TiXFEATIRAR: TP RIZ
AT BT A, RJFIREISER - B, R R TR R A AL 2 -

XFTEAIEIRT, MARFEH 2 K- Xilybus host application program-
ming guide for Windows #J 6.5 WiFAEA TiXF/, HEH THERS HRER
Ko

5.6 T f# host #1 RAM FFR

IXAEMEH revision XL / XXL IP core Ay AH: FHRK (3 embedded processor )
# DDR RAM Z 8] IR 5 A IR - BT BN B 5 66 PRI R B A RS - H
XFT Xillybus FZERAEH & BN AR UL, X1 PRI AT BE S BUIHER -

HIDE, BIRM FPGA % user space program PR (& il i 2 RAM L7k
BE. B EER FPGA ¥EE S A\ DMA buffer . 25 —MRIESR: driver # L AR
S 1% user space program A] LI R buffer H . HIFZRARIER, HEHE LI T
AEHIET, RN RAMBET ] IR HRAE -

DMA buffers 1 user space buffers 2 [A] /15 B & #AE RO Z KA - FrE (8 _read()F1_write() (5K
RRECE) FVORTLAT LI BT 34T -

#l4n, XL IP core BTt & E® 177 W4 3.5 GB/s, BlE 4k 7 GB/s. &
M, RAM Fifin &R m AT - Fitt, RAM K 2 K2E 14 GB/s - HIEFTH M HER
HAEIhEE . AiEICHE, host [FIRH#H RAM BT HABESS .
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HFREFERIR A, XTI XXL, B R — 77 [ f e B AT RERE H RAM 1Y

b2 oy

™ OLAE /) e

5.7 DMA buffers £k

XARDR— R, (EARES—]:  WRAE host 75 DMA buffers 53 ELH) RAM
KA, ARES B EIE G - JR R E:hostiii Frdata stream 5 A/ NEX « Xl 3 A
T CPU cyclesHIiE# .

fiifidemo bundles#l 4 & % [IDMAP 7 F THEREMIR - X7 IP Core Factory FIE
WA R IP cores 72 G0k:  “Autoset Internals” B /5, “Expected BW” [t T filf
THIEER T B - “Buffering” R 10 ms, BIEEAATEIERAR AT REHR AT LA
—MRUL, XN T REMESRREE RS T 2/AE 1 DMA buffers, HEHRAMH
BN T 10 msHAIE AUEIR Z 5 - SR, WIERITFR AR LR E .

5.8 A IEMHIEIET SE

5.9 ZSFOHE

REASE. . T FPGA W% clock cycle, application logic REEfA IP core (& #i—/
FHEGE . Ft, HTEIEFHTER bus_clk AUSR, SRS HHERZFI R .
BRibZ 58, AH — 5 BRIAMUA (revision A IP cores ) i IP cores tHF=AIFRMI: 4 F
TH 8 s 16 fiilf, PCle HITHREANRERF TN 32 Ul ARMEE R EA - Fit, 7F
FE RN R FE RIS (U 82 7« X RiEFF revision B IP cores 2 i
/N

MBI B IFiG . F R &E AL 256 i - LT TEEE DN 5 PCle block % & —
B B, STEIRF RN, FEXEEIRET R

BRI (Revision A) : 32 {if

e Revision B: %/ 64 fi -

e Revision XL: #Z/> 128 fii -

e Revision XXL: 256 i -

WMRHEF L EHERAT (RATRERE) | BFESREHEFNER . FEE
application logic F1 IP core Z [A]AUEHE & i 2] T G -

1.5 demo bundles H PCle block FIZ42& N T SCHRFE & BIEUR T s %K . 2R
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FEBC & x86 7751 CPU YL RYTHEAL EMIisH] -

L5k, IP Core Factory #1 A FiH IP cores il i N B AEM I : B H “Autoset
Internals” 7, streams FJBES7E FPGA M BER B R A FH 2 2 18] S ER B 374 -
It, & stream ARRERALRFT TR IETRIEHHE SR «

FHit, ZdfH PCle block B IP core FIZHULFERZTE L - KT IP cores
(revision A) FIBRIARRA, bR HEEIRAZTOR X - WISRIXFER R BESE & T 1ERE, 1A
MR AT HE application logic Bf, user application software H1ATELLE - ZEXFHE LT,
A TEIXANBRRE AT LUR TS B 2 A7 4L -

IR, FEFT EE BRI ADEBIR LT, FIREFREMHAE PCle block HIZ¥UH fiE
RIS T B E R . X6 M host ] FPGA K streams 5B % . The guide to
defining a custom Xillybus IP core ] 4.5 71518 T 40T HT HLIAEE -

HEER, AEXMGERERD, HASIEI Xilybus IP core F1Z4L - (UH%EEPCle
block - ZiiET AT IP core IS EURIE M AR FHEEE— N LRS- MR,
()L SR AN E BRI — .
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WU HERR

drivers for Xillybus / XillyUSB 1% it H K& 7E & 5L event log #1747 & LA log
messages - K, #ETE IR R AERTHE - X @7 event log R FHE
IRERIERAT, 10 2.3 TR -

BIfE—PIE#EARA TIFIES , h#E/REE—T event log -

K B PCle driver HI{H B3 M Bk a e LU N AL B F-
http://xillybus.com/doc/list-of-kernel-messages

IRTM, R TEIE B SCAR L H Google FIREFE A& Zy #k BIFEH B -
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