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Xillybus E7E Windows host #&fit— 1~ B AN 4 I F T, BH BN TUHE 1T
- host driver A A% system objects, H17HELLT named pipes, F7 B HC&iX
FERT - EAMBAER ST —REAT I« BFIE A, BEHAEZEFTTRHIRE pipes 5L
TCP/IP streams - *f Tiz17#Ehost EAIFR TR UL, X HI7E T streamf 7 — i A~ 2 57—
NiE GEEMEEER—&ITEN L) |, MEFPGAFH—1FIFO- % TCP/IP
stream —#£, Xillybus stream 1% 11 F T i i £ 1% iy LU MH /R 2158 5 & 2% 1) B4
=
HT5 Xillybus B3 H# & B QAR S — DT RIRO 5, PR il /] LA R AR e
SHREES, MATERRIES - ¥ B EMER - W] LUFEH BT iEiE
ST, AT DU A Z S0 Xillybus T5[R] FPGA -
—~ driver binary ¥ ##{Ef Xillybus IP core Bl & : driver &AWL &I B shidill
streams N HEHEME, FHHEN O] device files - XL device files {fEN \\.\xillybus_something
(2% \\ .\xillyusb_00_something 5 XillyUSB ) i}j[f].

FEBAETFEF, FPGA 1 host Z [A| (3B TN &7 A% 4L data stream FIEE N - 7E5E
J&, driver §] buffers #{IE A - 5T TCP/IP streaming FIFER R LIBFIHE A H
THRE R A buffers, [FIBEREERT NRERE FIMRLEE 77
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5] streams 5 5% streams

2.1

A

i

|

& Xillybus stream #E — M, HTHIE AT R A ERFH - i ERMERE
FPGA ] logic =& R -

XY stream #ibRic W TS, HEMHNA device file 240 FTFTHIRA, w7 LIZE FPGA
1 host (] kernel driver Z [Al#1T4IE:E(E, L7 user space software %5 -

T30 streams H HEIFHIERE, FrAlEEEIRTLEELLAN % . [ streams B 5, T4k
T, ¥ HREFEA user space application HHEIES FPGA A & & e 18] 'R 2 &
SR E I -

7 IP Core Factory HAEALAT B 7€ X IP cores H, fHEE1 stream [R5 5745 2 8] ik
FHYETH X stream THAHZEAEE, 08 H “autoset internals” i T2 R F 7 A
HIAREE o an5R autoset BEIHIHE I, FH P 2 BRI AR H XN HE -

T A 75, & 7E M IP Core Factory T~ #:i i H B “readme” S {HF8 & &1
stream WIEPEFPIRE (DUEEABEM) -

7EFTE demo bundles #, 5 xillybus_read_* #l xillybus_write_* fH5# streams #}5&
S - xillybus_mem_8 /& seekable, Pt ZFH ). HfHH XillyUSB B, RIS
FIF A xillyusb_* S0 -

2.2 R streams HIEHHL

Linux #1 Microsoft Windows & £ L &5 #E R G HT CPU KA L=, #FEKE CPU
FIBSH ], SE o — LA B SR E TR TR AR AT 45 e B IR 3 F2 R B CPU -

UG AT LU R B e, (BEANRERIE R L2 1T, Bl preemption A& 1A
AR FREERE, BIEZ OIS EN LT o BE R RIEEARBOS Z T
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HREHERA] LA A2 AR CPU starvation JEHA - T [a] S AR AR Y (51100 7 & N AR P
ARG RS ) X Rl R AR R T 22 - MR, BRI T #E RO A se
PrAToh, HED 110 LRIFRIRE preemption periods -

5 streams #id RFEGRAEN FRRFF AT preempted ST T H AT S ELSLR B8
FRPLIE IR B R SRR TE X streams ZEAE— 77 ) L HIRAIE X .

2.3 Streams M FPGA %] host

7E upstream J7 [ ( FPGA % host ) , 401 stream &7 1, FPGA H ] IP core
2 R geZIEFE host driver /) buffers - L&, =X AR, £dfEn H I BA0
6 buffers H1 AT FHZSH] -

F—TH, wWF stream ZFHH), HHE Y host LK user application software H—
M file descriptor BEEUEHRE AU A RIE SRS, IP core 74 M user application logic G
W FIFO ) REUEUE - #eA)igid, 24 user application software 4F read() BR%
FH F A BB o

TE T 5 N A Rk 6 5 F B 25 streams, FEH U THDNERE:

o YN HEFE preempted BT HMIRIER, IR TWr, Rty HEEE
TERLEI A B N R FFAR RS - ERZEIE N T, X2 FHH HHRDER
k-

o TEIXLLHTA|EIFEA, FPGA H# FIFO LA HFH overflow - 40, #HH'E K
I E A 100 MB/sec, MIHH 2 kByte 417 FPGA FIFO £ 0.02 ms Z£ 4 M
23250 o SEPR L, X EBEE user space program f{Ef preemption #i ] HES:
FH FPGA #1) FIFO [ overflow -

REFEXLEER S, B2 FPGA WEEIREMR HRE ZN, [ streams 182 1RA H
B FAlE, RUNFRZOFE-EDED .

Xillybus IP core 7E FPGA _E M\ application logic FeUt2! A% v LISLEI#E host Y user
space application 325X, TCit stream & R HIL & 7B -

2.4 Streams M host 3| FPGA

7£ downstream /71 (host #| FPGA) , stream J& R HIEKE host application A
write() BRI AR R AR R 2 B (B SLRIGR A o BEERRHI UL, QSRR AT LUE 2 fE E AR
driver [#] buffers /, N5 A device file FIREVER R R E « SREEE L user
application logic 7& FPGA LiEKEE L E| FPGA, host [ application software
T"&5.
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XillyUSB F1EAt Xillybus IP cores Z [AJFEAMZER], KT HETE L £E FPGA K
B, RERP streams F| FPGA -

ST ET PCle 5 AXI /) IP cores, R ETELL BN 2 — & BRI A4 2 8 5R &% F|
FPGA:

o [ DMA buffer ©i# (47 buffers L1~ stream ) -
o application software 7£ device file . BA#fiiEK flush (W 3.4 B)
o file descriptor IE7E K] -

o WIRTERFERIE GEHEE 10 ms ) NIEE W stream 5 AT AL, NITHE 252
HH, SEHIHAT BB flush

f#F XillyUSB stream, % JLFA] LISZRI & % - BERRMUG, driver Z2is0R [ 2 K/
(B 64 kB) K] USB transfers HERA, (HUNRAEEIEZ L H, NIRKFHEA RN rfE
By, FBAER stream VA EAEEHEN - FIL, T8 stream, JGEASH @B
—MNNTEERADBHEBA R B, B REERIRE AR, SEEDHE - MEREHTT
H o X SECT USB &4 B07E U5 A LS AR B A PR i i -
BMEZ, FE IP cores (XillyUSB F1H:Ath Xillybus IP cores) LI streams [
T RAREHE, XillyUSB 503 B i S [ B (7% 10 ms ZEiR) -
AT, WHE stream ZFB ), W5 A device file FIRL RELHIVEF AR R
BITEEIEHE)E FPGA F 1 user application [ logic. ZE 8RR A Xk
& Y xfwrite ()R ECR LR RIS, REAZIRE D E2AFPGAH 5P coretHEMIFIFO -

HEM:

MR VO ThEE, FIUn fwrite(), ¥ X H library functions Bl K) buffer layer -
b, fwrite() FIRL R ECA] RES TEEUIR IR FPGA Z iR E], BIfEXS T [ #
streams H 2L -

TR BN P ROEE R RS streams, EEALUR A ANER:

o YN T Z preempted ST HMERIERS, HORM S HWT, FitYHEEEE
FLLER B RN AR AR RS - EREBEEN T, XS ERNH MHERE -

o TEIXULEF[HIAIFGIA, FPGA H FIFO L AlfE< iR underflow - #0, IR E
HIHEZKZ Sy 100 MB/sec, #17 [ FPGA FIFO #1 2 kByte 7£ 0.02 ms &4 M
375 . SEPR b, IXEWEE user space program HI{E1 preemption # A BE S 2
FPGA ] FIFO ] underflow -
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RER XL S, HFD streams 7R T HIEHE C 28 FPGA REZKRE
F - % stream ﬁﬁ?%ﬁﬁ%@iﬁﬁ—%ﬁ‘%{”ﬁ (FlantErFECE) A4 Z BT B A< B it
FEXAE UL -

2.5 FHiIEMS latency

— N L REE IR N T BUE 2 R R [E P E Sk F P streams b1 latency B - 1]
w, RN HREF SRR, B R EAE RO A 3% B Z (A3 T [R5 -
IXIE H 2 BT design FIRMAE, T R H AT E LR/ NT L latency FIREE -
NT R RAOANEREN, latency LU buffers #RATEEM/)N, T S BEEAN REGTN
real-time 22 sKAR A ¥

ffH Xillypus, FIVIRZEZMEIZEE (ERNFERAEH) , 6.2 BEHATA-
It, latency FIRRHIVRE T EIAEIR Pusm b I TFHE (R EXMHRE) -

Bilan, TR, &K latency 20N AR T FIEIR RN & 245 HEEE R
M N - FEARALN A Y, host A AT AEALIZEAT 4R AE LLJAEE shutter speed DIFMEA
Wr (L YE IR S5 - BRI latency EITARIEE 2 E1E control loop HIEE -

XL RFEEZEMEIEERREZE, mMEEANLER AL ER latency 1R A AN E Y
BRIET B R B HIE L -
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/0 JRFESC i

3.1 #R

Xillybus i& T GRS U5 A L IGRAEIE S, AT T U5 R SCEAT AP #RE -
HEARIEEF, EANETHET open()- read()- _write() #1_close() & IhEEHIELLE
B C APl XU R R AT R AT A S NI EEGE2ME (B _read()
1 read() ;EMHFAIRED) - (B2, BEAHIETRIZLIIEERT, Microsoft compiler 7] fE
SR HEE.

Microsoft APl (Bl CreateFile() - ReadFile() %) tia] LIl (& 3.5 Bi%) , {HH
TLURER, RIEEFPREZE T E:

o Windows API f& RIS T BEN 2 0T i (RIBE L API 42 4 B VERf 10 B 1R IR

&) .

o ZZHLE) C API ZARFTEIFIE, HERE, HAEZWRR R -
o ZHLH) C API AN AT HEE Windows HIANRIMUAFHFATIEE -
o ZZHLH) C API S AT FE1H -

RZE L EM AT FEAE (Fl4n fopen() - fwrite() -~ forintf() &) #O%FE, FNEKE
API fThEE G ZRSNE buffers |2 - XL buffers T LA BEF= A FR S, BEHE
MTCIEEH] /O BISEFRIRLE -

LR AT BT U ERAER /O 518 4 2 [RIE B R, X — S AR
LEET -

AN buffer ZHSEIEIRIE, BERGFGEEGE R Hla0, X fwrite() BIEEL
VA L RE B EUREFEE RAM buffer #, TIANHUTIEM /0 #1E, BEEISUHRH - %H
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BIRELX — AT & AR ATRESR LN fwrite() RIGE A FPGA %A & AL H
5, TEEPR EEURIER buffer HEEF .

AT BIEFER UNIX ZRf2sEis, AR C run-time library BREL- 0 T 528N,
XA TRV, BN X S SE B o A ] — R R TR E T Xillybus 19
R -

e85 A BYEH Getting started with Xillybus on a Windows hostH i {18 7= b FH 2
FF o X EEIR Y device file 782 T PCle K] Xillybus IP core 44 F5 -

PAR 7R FIEE Xillybus B PCle Z84k%5 Hi - EA THIEH T XillyUSB, (B34 Fi 42
xillyusb_00_* A2 xillybus_*- @I5ERE T 21 XillyUSB &, M| “00” & 4Kk
NEMEFRERAREERES], B 01, 02% . —HENMEESE T RS, HETHRF
A, EA SIS -

X LR E T header files /&

#include <io.h>

#include <stdio.h>

#include <stdlib.h>

#include <errno.h>

#include <sys/types.h>

#include <sys/stat.h>

#include <fcntl.h>

3.2 IEHEIETETE

Bz Zs & A BT
int fd, rc;

unsigned char xbuf;

device file k% openfTH (file descriptor/Eintegert&=l) :

fd = _open ("\\\\.\\xillybus_ourdevice", O_RDONLY | _O_BINARY) ;

if (fd < 0) {
perror ("Failed to open devfile");
exit (1);

}

AL FR \\\\ . \\ BIZB7E backslashes ) unescaping 2 J525 8 \\ .\ -

ER _O0_BINARY PRk, E451F Windows 4 stream #10 JE CAREIE - A1 E o hR
HHEHL T, Windows R #5#t newline =771 CTRL-Z (0x1a) #il-5 EOF (end of
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file) -
R device file ©FTFF LA — P FR I (AR ZESREE ML AEM 5 SCH-FTHF) M

2% i “Device or resource busy” (errno = EBUSY) 515 - @15 H#H “No such device”
(errno = ENODEV), NMITRAIAERZITH RS stream -

FEINATIT LR H but 816 A 22 ECH buffer f5, SRR

while (1) {
rc = _read(fd, buf, numbytes);

numbytes 5&EIRBURAT TEL-
REE re B8 KFMERET AL (WREBARRHE M, MARE) -

HER, W numbytes FIFRIEFEEF M, _read() S LBLRE . H, 0%k
AR AL, CRAEKRLY 10 ms Z/FiRE . GERRAHRSEATH, _read() &
PRER, EEFIER LUREHEHE -

driver 7 IP core ©.M FPGA H /] application logic 2t 5t = X R & 58 1 Ay
FitE . DMA buffers FINLEIN BEEL _read() FOVEHEZBHA), 7+ HEASE N DMA
buffer ARJH T IER ] _read() KA H & BEIE, WK A.3.5 ER5FTiA -

HEM:

ABECRUEM A AR BT B ERIF T, BIE _read() MR E 2GRl - 40
FERAIBIERAS AR, MAAEEREX _read() #1717 — TR %A -

XF _read() FIRECR A E AR EHIREE, W NF7R (“continue” F1 “break” & AR E
while JEER ER30) -

if ((rc < 0) && (errno == EINTR))

continue;

if (rc < 0) {
perror ("read () failed");
break;

}

if (rc == 0) {
fprintf (stderr, "Reached read EOF.\n");
break;

}

// do something with "rc" bytes of data

Xillybus host application programming guide for Windows 12
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F— I IBARE read() £ EE N signal it BiRE - X 2R N ERIE RG L
signal Y45

X SEPR B AN RS R, T IR A driver MBI R HIBGR B AN AR F &M - HFH
EINTR $5125 22 1 o 20 A 5 V0B R ) —Fh 77 =0 - #2FF LA “continue” 1E A
MR, AT B3 22 {5 A R ) 2 00 FH e R _read () -

W signal EiARS buffer FAEUE, driver 23R [E] rc HFESEIUF 8. MH
BFASHE signal 42 ELE, FHRME UNIX RIEELE, BRAEHEBRL: WE
signal T EZ#IE (Bl4n SIGINT H#E L) CTRL-C 74E) |, NNZIERIER STAEAERRIE
ARYE, wEMA signal handler -

HER, HLE signals AROZXHUTRAR SRR, E R I Fros gl
2l signals, NIFEF AT RES T T SRR & BE15

fb¥E EINTR 806 T driftfefF ik (5 CTRL-Z —H) FHIEFIKE th2 L EH -
EIFEE, signals BT UNIX It 5, FULRE LExTEAT8#ET TRA W, (HA
BREENZE S HIAE Windows ITENLLE - FTEeBbRh 7=, MR if Ba1E8 2 T
), EESIRRIB T 2TLER -

WRAERE P AR SR A R EIEME IR, M if A% EIEEr -
F=A if EARIZE R S E)E end of file, XHHIREE 0 f57~ - 2 M Xillybus device
file BEEXEIRMT, &4 XFRIFILRIME— R 2 application logic 515 | stream [ _eof
5/ GXA& FPGA L IP core B H)—#R45) -

3.3 HIEEAIEHE

Bz s A BT
int fd, rc;

unsigned char xbuf;

device fileFi{%2%_opentTH (file descriptor&integert&=t) -

fd = _open ("\\\\.\\xillybus_ourdevice", O_WRONLY | _O_BINARY) ;

if (fd < 0) {
perror ("Failed to open devfile");
exit (1) ;

}

SCHEZ R AN\ L\ \ BIZR7E backslashes i) unescaping Z /5254 \\ . \ -

EE _O_BINARY FFi&, B4 1F Windows ¥ stream #h JE U SR - 7E1%H LR
HHIEOLT, Windows K% newline 17k CTRL-Z (0x1a) -5 EOF (end of
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file) -

Wi device file CITH MR — N #HEE A (ATARIEZSREE IR & STHTHF) .
2% i “Device or resource busy” (errno = EBUSY) 515 - @15 H#H “No such device”
(errno = ENODEV), MR AJfE& 2 AT H AL stream -

RCINATH I B bus RN ELH buffer f5, 5 AERE:

while (1) {

rc = _write(fd, buf, numbytes);
numbytes £ %5 ARRKFTE -
REME rc BEEREARFETE (WREEAHRHE TR, WHHAE) -

HEN:

TERIEFTEE R F M EE A, BIE _write() BLDNREHZ2M08E 402k
TROEIREEASNWE, WHAAERTEN _write() #1475 — RO -

XF _write() FIRRECR A NG EHREME, W REFTR (“continue” F1 “break” B AR E
while JEEA ER30) -

if ((rc < 0) && (errno == EINTR))

continue;

if (rc < 0) {

perror ("write () failed");
break;

}

if (rc == 0) {

fprintf (stderr, "Reached write EOF (2!)\n");
break;

}

// do something with "rc" bytes of data
}

F— i BARE _write() & EFF N signal it FaRE - X R FERE M IRVE RGEIL
signal HJ45 5 -

LR _EANRER, MRS H driver SRR HIAGR B 44 N R F & .
EINTR #5125 FU S R A0 & 10E 5 ABEER—F 7720 - #2FF DL “continue” 1A
MR, BT B3 22 {5 FH A R ) 2 500 ek R _write() -

WIRTE signal FIAZ GBI G N T —240E, driver ¥R [E] rc FESEEAFETE - N

Xillybus host application programming guide for Windows 14


http://xillybus.com/

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

FREFFASHIE signal DAFNA, JF HRTE UNIX RIZLE, BREHEBRL: E
signal T E4/E (140 SIGINT FBEEL F /) CTRL-C F°4E) |, MNZEIERISHEAERRLIE
A4, sFEMA signal handler -

BERE, R signals NRZNHUTIREE MR, B R &a b Rk
#| signals, NIEF Al RES LA TCHUM 2SR 5% -

AbHE EINTR 5000 F A Fdifefs 1k (5 CTRL-Z —FF) HIEMIRE 2L EH .
WHIER, signals BT UNIX gt R, R RE FEEATH#T TRE R, B
BERENRES HIAE Windows it ENLE - IR A, I/ if A # 2 TTH
K, EEFRRHEBER T ELER .

WREREH P EEREEEAEEEMER, ME A if A% Er -

FE=A it BARIE S B E)E end of file, :XHIREE 0 87~ - 5 A Xillybus device
file I, JKIEAE LA XFPIEDL -

3.4 7FR% downstreams 4T flush

MR 2.4 AR, S PCle/AXI IP core LI stream HIEHEA—E SV A
%% FPGA, PB&3E DMA buffer E7#% (B JL1> DMA buffers ) - 147 i BER 5 5
Bi A buffer 25 [E] RIS TERE - XIS T7E PCle / AXI bus & £ EFEEHIRCE

IEE 3525/, XillyUSB IP cores JLF LRI &£ %R, RI{E stream 2 F7 1T,
H USB #EOH—MERZHE - Kk, REEW KERERTART, $UT flush A%
XillyUSB IP cores B & 3 -

Streams | FPGA 7£ 5 [4] file descriptor 5f £ BEh42 )7 flush, {HIX & NREMKHES R
T AHLE - X _close() FIMRECHH#IER, B FEEIEA A FPGA, HIJ7=
FALTF write() ERECHE A ER 2 streams E#AER A 720 . BEMXAE _close()
1% flush SEMIREZ — 8D . R ILE flush BI%E SR, _close() TIL WA # £k
|, 7t Event Log A HESHHE - (HEFEER, £ LFIMELT, KA file
descriptor i, FREIRNEE LN F RS EREEMESIBERL T EX .

0 A] DU 5 K R E R buffer I F R EL _write() 2R 2 E K 7P stream 1)
flush, H[
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while (1) {
rc = _write(fd, NULL, O0);
if ((rc < 0) && (errno == EINTR))

continue; // Interrupted. Try again.

if (rc < 0) {
perror ("flushing failed");
break;

}

break; // Flush successful
}

THER LU

o Y count HERS, _write() A HROZEAT 2 E AR RSEE L, FFRER
B 4551 device driver - flushing FIXFA TEREE T Xillybus -

e 5 close() NE, @1 EFrRM _write() 2 3LBLRE], MAE FPGA L ATH{#H
g -

o IEFE NI, X write()XIXillyUSBZETLE X - BRAMEMFR, Lhr Lt
BEFMER: T, BIEsErs L REIA £/, write() EEUHFEEE
LR -

o HIT %A M buffer BEHCEEE, FEIL _write() BEUR 1 buffer 25T LURFIE
f[f{e, 4 NULL, 0 EPrs-

o BrEE AN APl 5EKER buffer —EAEH, FIRERABEELMEE . F
wn, VA REL fwrite() 5 AT A] B8 FE T B LR BT AT 2 8, BRI R
BOEH P r2 REdEA N EIH C run-time library 8219 buffer -

o fflush() ILX: EHITE mHH buffer Y flush, (EA KR driver % 3% flush

PASP
i

o NEEEF—NHA (M FPGA % host ) %I streams U7 flush , tiEH HiE
IXFEA - X RN host i iSEBUAHE R (3 FE 7 A BERRVR S (BN block )
Bf, & BT streams K flush -
3.5 ¥ Microsoft 54 API

BIRAHER R, B TR, SRAH T — DM Microsoft FIEA AP A
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stream BEHUI 7RG - S8 BEACHY 7R B R B A2 7 69 B winstreamread.c HIJE R it
(157 Getting started with Xillybus on a Windows host) -

EoE, WEAE L—PHTITE RSB R £ - '©5& Windows HJ perror() X R
V). ERIH R ER RO A TIRAEE -
EESE— DT R RMA A ERIE, IR « 1R, %R EETEI 48 € 1)
FAFER R AIEFIE Windows BHIEAA K Al A B IRAEA -
void errorprint (char xwhat, DWORD dw) {

LPVOID lpMsgBuf;

FormatMessage (
FORMAT_MESSAGE_ALLOCATE_BUFFER |
FORMAT_MESSAGE_FROM_SYSTEM |
FORMAT_MESSAGE_TIGNORE_INSERTS,
NULL,
dw,
MAKELANGID (LANG_NEUTRAL, SUBLANG_DEFAULT),
(LPTSTR) &lpMsgBuf,
0, NULL );

fprintf (stderr, "%s: Error=%08x:\n%s\n",
what, dw, lpMsgBuf) ;

LocalFree (1pMsgBuf) ;
}

1B DN 28 5 75 B
HANDLE fh;
DWORD rc;

XS CreateFile() MIREAMITH I, RECHAMA—EAREILIE, HETIF
.

fh = CreateFile ("\\\\.\\xillybus_ourdevice", // file to open

GENERIC_READ, // open for reading
0, // do not share

NULL, // no security
OPEN_EXISTING, // existing file only
FILE_ATTRIBUTE_NORMAL,

NULL) ; // no attr. template

CreateFile() /& &7E “binary mode” FHTHICH - FHE E, BEAIFFIRAN “text mode”
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) LF #54 .
A HET AN\ L\ BIZR7E backslashes ] unescaping Z /528 \\ .\ -
BT SR ERT, HAERMATE ST RE errorprint() (W1 L&) -

if (fh == INVALID_HANDLE_VALUE) {
errorprint ("Failed to open file", GetLastError());
return 1;

}
REIFTIF 313 B but FRINAFH 2 BCED buffer J5, REUEE:

if (!'ReadFile(fh, buf, numbytes, &rc, NULL)) {
errorprint ("ReadFile", GetLastError());
return 1;

}
numbytes e B IER AR KFTEL -
ReadFile() 5 AR rc A& L PREEEAIF T4

WMHERNE, MEFE end of file- 25 M Xillybus device file BEEU, & A X fh i 1 At
— 5 Kl /& application logic B 48427+ T stream ) _eof 51 (iX/& FPGA L IP core
BOR—HB) .

if (rc == 0) {
fprintf (stderr, "Reached EOF.\n");

return 0;

HEN:
TEAERIE M SO BT BT @ SRS, BIME ReadFile() BLIhiR EH 2 W -
WMRFERREIREANL AR, WHHES S ER A K% ReadFile() -
3.6 W#EdriverfibuffersH FIEIE R
It EME Xillybus FPGA designer’s guide™ 44 “Monitoring the amount of buffered
data” R4 AT T e -
3.7 XillyUSB: WY ¥ data link 1) 5 &

5 PCle R~[F, EM%%|5 USB 3.0 —&fHFH A data link 42A% bit errors - XFHIE
WANE D, FBHE A — NME AR, R ATEEE host F) USB ¥ 1 &l HL4 -
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USB Whildg it T Z FILHIR 7 AR & A2 X FRIB DL Y bit errors, (B2 L5 R AOREHLIE
Jif# link protocol 2 TARAAZIFPIRA - Hitk, iXA[EESIE T~ host 1] USB controller
RIS . IXFEREER, EENTEERTEEN, RN, HSEEMEENT
I, Wiy data link 3250 % bit errors FIE$E, N USB A ER KIS,
Rl USB SR~ BRI, SEERDEIEHT, EESSENHAREFEE T
B

XillyUSB ;#it % F ) device file ~ \\.\xillyusb\_NN\_diagnostics $&f T —#f
WY data link fEEFRILAT 7% - showdiagnostics SEHFEF (7E1L web page
BT T RERE) ATF T FESLRE R R -

TRFUECEST XillyUSB mIN AR FRFEELE AT showdiagnostics SEFFE P T R T RET L1
THEER (538 BIEIERH Recovery ERAEX) |, HBARTATASEM . w0
RAATXAE T, FFAR RN BN, B ROZ A IEFE R, ATARER DL
FZ*:

o WiJF USB ik H EFEZEE A —MimH - XABEXHI#HE, FHivELEERE
TR B H ERE RN R f R USB host #5188 BB &8 T SCHF 5 mi AR 1Y
USB 3.x 1) -

o WP HEFHER R —u 0 L) USB 6k - W15 analog signal equalizer (THFR4Y)
HE S BT AR RS HELTRMIRES, XA HI# 8 -
o ZffEHANFA) USB F4 -

RIfH7E bit errors FEEMER T, NABRFHRETRMSERET - Fik, RIFES
FEEIF P A BE A2 1B BIAE AT B (2 I 1 0 T 4R A IEFE R I -

showdiagnotics.pl SXHTEFAI F1ES % RS, HRNER C IR L LS executable
FRIY zip A -

BER, XLEREEAZ XillyUSB FE 1 - M, XL RIAR AT fE < s A USB
3.0 %%, 1B XillyUSB &t TRRMENTH Tk sLoh, EHFEFRZ, PCle BERA
AR, XIR T RER T S A H) T S A E 5 - -
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—_—2_a

HIFELE /0

[=]

raj

4.1

2SN

B RSB T7E host A1 FPGA 22 18] SE3H i 38 S8 E i J L P e s N Al /DAY
o S streams

o TR driver 1 buffers % K LI#ME user space application [ 1/O #1E 2 [8] RS
[E] [ B

o —HETWH%E, ik user space application M device file EEUEHE, Bl &7
buffers H175 ] F 23 [R] I 32 B[] i) 25 A -

o 4 FPGA RIS ASHEHIERAT, §107 5 FAIEHHTIF device files -

XillyUSB 7& R FFEURE R LER T 2 78S EkiL, 140 web page 7 B gk 07l
B

Xillybus FPGA designer’s guide?E4 7 “Monitoring the amount of buffered data” FJ#%k
SIS T AR AT 45 SE R 1B WA driver B buffers HRERTF AR & -
FEAIFEFRE T, B SRS streams, 7 2 FAFHT TiIHE FEoAMES
MRFIEARTT I H RT3 L

FPHRRESEININ, [ — NP streams ML AR EIEE FPGA 1 host Z [BliZ1T, ¢
77 user space application [Tl HICHERFIN, HLRAERF L -

FFAEX T M host 2| FPGA [ stream, %[ U2 5& I buffers 71 A% BT A £ 93

7 flush, HHEMESZRE (8—MF) REASCH - B, ARESCHFEIERTTIF S0
(RS A file descriptor) Z [RIFF7ER (] [RIRG, 5OH £ -

2T FPGA F ) streams, X132 52 pipe ' FPGA 1) application logic
#l| host H1f# user space application FIETH%E X% (B FPGA # FIFO F driver )

Xillybus host application programming guide for Windows 20


http://xillybus.com/
http://xillybus.com/tutorials/superspeed-bulk-bandwidth-allocation
http://xillybus.com/downloads/doc/zh/xillybus_fpga_api_zh.pdf

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

buffers ) - % KRR Sk HUME— 7 1k B 7E S B0 b 2 RTTE 25 pipe FHRBTEALHE -
K, TR B SO B CHT P30 2 IR0 2 B HOS 4 4 -

A L BB B EOF ThAESMRIT RS (IHn5eReA0 video frames ) . 3
SORE2 18 host 7 B AT AL 3 3 EHHTIF device file. SKTTT. JXEZHMNT
overflow 7 FPGA f] FIFO _E/XFE: -

HEMBEILE, BIERATRSETFAENZ ( preemption ) M user space
application F1ffilfx CPU, HUILIEFH LR ECAA Z R fEa HEUL M EZR L=
TR FOBSE ] (5] B -

4.2 K driver ¥ buffers

7E FPGA F1 host 2 [8] DL R AL HEORE 10 S KBkt 2 — 2 R EFESR - 7510 X data
acquisition FIHEAI N FAFEF A, overflow BiEIERN E & SHMALTIEER TIE-
WX FE ML, driver 7F host 43 Ei K RAM buffers i 5 S # H - X2 buffers 1%k
T E AR, FE A 18] R FH AR 0 R A ER R (4 5 -

Xillybus fiF 4 BL B K H driver [ buffers, {H 2 X3RN LT NEEIE RSTHT kernel
RAM I 43 B - FERLE RS (JRHE 32 (L REGE) b, X Fh N7 K41k 25 8] B
Windows #:/ERSIRRHIN 1 GB, BRI AHAYE RAM BAER K - £ RAM /N T 1 GB
FIRGH, FrEINFE R BER T driver B9 buffers -

fEF G582 host driver I, FTLATE 64 £ &% 4 FLEE K buffers, Q1A TIFTIA:
http://xillybus.com/doc/huge-dma-buffers/

Bx 7 XillyUSB, driver /] buffers 7 Xillybus driver IN#iH4>BE (Gl 7 boot EFE K]
FH) |, JF BAUAE driver M kernel HIZI (B 7E system shutdown BA[A]) A BEHL
X buffers IRART, XiEHEEWE kernel 1 RAM i I1R K —HR 54 driver /) buffers
HH e XR— MM SEMNZE, FRHEHIXLE buffers KN ABEFRTGERIZTE
AINLAR B B -

E KR buffers f— MEAERRLZ EATEE 72 RAM FELLE - X5 7Euserspacets
FFH B fbufferfi iz, buffer?Evirtual address space™ & iE4EHT, (H ] LLB AP E A
7. BEERAA SFEMYERAM .

BEEERIE RGN, FTRANEMZRER AL X2 AT 4 Xillybus driver 2 RUER
SBCE: buffers, I BEIMEAEATREARN B SRE TN BT REMRE, ZatEE
driver H7EFA G B B BB NS B FTRES 2RI -

XillyUSB AR NS EL T, ©HEERDYENER A - X2 E iidriverfEfT
F—device filef s Hbuffers  ELRAM, 7&K AR BT IR E 2 — .

H2, RCRETITHE 6 DL 2 kernel RAM %G5k - IP Core Factory K E Zh N ZE 5 BL (
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“autoset internals” ) £ BE7ENHFEM T 50% HIMR AN, B 512 MB, ZETIL
PC ZZEH) RAM #id 1 GB HIBIX - 5% 75% HATRER L2/, XA LUET Fohik
B buffer RTRTEAL -

buffers T EAELAIRES SBARSRAREE - FAlE, HRIERZTIEM kernel pool
SEC RAM B, BIR ATRESBENLA I EE -

4.3 user space /) RAM buffers

XFFALE 32 fibles LT Z buffers KT 512 MB FINFHTEF, #IULE user space RAM
i — g vh . 75 64 fINLES b, MOEITRADH R, BRIEFTFFH buffer K/NEHE K,
A 2 B9 (2N ). Ftn, @it Xillybus DMA buffers ToiE 7y stream 2t 62 GB #
buffer, {HA]LLET user space RAM 3]

/O S () J AT L3 3 £F user space application H143fit— 1~ B K K buffer S fi#
R, XRLPFEREN . BE L, SRERSIRIL CPU KN AR, XFgRTTH
WEFTE. BE, WRRERGA scheduler Wit 5+ i3 A M SeHG% B EM,
B4 BIEZE I E R EAL L, user space application B &4EHHREHE CPU H -

¥ 7 buffer FISE—IXKIEFREE: 2 user space application 15K ERT, IRERIER
BN ESEAEFYE RAM - A, b1 H21%E memory page tables >z B[4 77 43
Bt AEYUNARFZRERTN A 2SR NG - X &7 BIRIED T
1%, {H£% data acquisition N HFEF A FMEMERZIN: G140, 2558 4508 1A MEUE
TR AR 2 & AT 4 - N REGES AR B Abuffer, {H2 8RR — 3T
fimemory page, #{ERGIHTEIRI—Hphysical memory page - AI5RAITTH
N EYFE RAM, sE GRAE —MIRER BN AR (Fla, CR5HERD
1) disk buffers) , XFHAFHEERTRES 2 - EEEREYE RAM A EH R
BT, ATREL AU TG B (RAM swapping £ #%8% flushing disk buffers) |
XA RE S R FH AR T 15 L0 AR 1] -

HIEFINEERE, REWIAEER AR BUR T B RGPS - FHIt, @HEAT L
EATHIREFF AT RE S IR ARG, RA Hofl— A8 5 HUR TR — & i B L T — L5k
BEMEES -

BSRBIRRIR T R NFEE: VirtualLock() HFEBIERGT— R (R A
RAEY)E RAM W o SX2SRFISLEI ALY BN, Ui R S R 2 A R
BORA, WA ReTEE— LR [/ BEIR ] -

BIERGAERYUE K RAM,  FE X 2 o H B R 58 - A F K%L SetProcess-
WorkingSetSize() &4z RAM #ixE FR#E & VirtualLock() SLZh T L7/ -
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4.4 HFft 24 H7E Windows pipes?

Windows #5ifE APl 3K (Z/D) P H Tl pipes KK %L: CreatePipe() #1 Cre-
ateNamedPipe() - iX W 1> K £V A & W 8 buffer B9 R/, BRUUNERT L&,
b AT AT LASE AR I TAE - ANSERYRE . Windows F iKY buffer K/NIR L, 0
CreatePipe() #1 CreateNamedPipe() FJ M T+ FTizk -

4.5 fifo.c {HE/RN R FHAR
£ Linux 1 Windows A LU R #kfis0oR R AR T, H— L fifo.c” - 302 — M
EFH /™ threads S281 RAM FIFO FIRfl, B7E 32 611 64 (F-& T 7 it .

HrRERMABFHELEER, 52 Getting started with Xillybus on a Windows
host -

BER, 5308 HEMARM T ANE, ATHR “FIFO” —id 28 host £/ RAM
buffer, T~& FPGA #H] FIFO -

X EF R B B2 M E ) streams, HH— RAM FIFO 24— E K RAM
buffer FT AT/ . HAEDL, WREFRE T 16 GB H/ buffer, FR4 IR AR
ANREXNEF -

BIRR LUAE B E XN AR F AR AR - T RIZITRE mutexes, R
H thread & N A — thread £FH lock Mt ABEIRIAAS - MK, & FIFO FPIRETF
FEF (Flan, MWZR) FIFO 1EK1EEH) | BEAR (blocking ) isLes & 4

XFEH mutexes FISEIITE A APl KA, B N ENTAE reentrant. {HA,
ffH—%& thread BHUFI—& thread 5 AE Al -

ZLRF data acquisition M device file ;2172 BH 128 MB K buffer AR U, 155
AL

> fifo 134217728 \\.\xillybus_async > dumpfile

WRBEA A N SUFBIERFE S5 MR standard input B2 -
AT T =1 threads:

e read_thread() )\ standard input (Eiar&17H 45 SO BRI REEES
A FIFO

e write_thread() M FIFO (35 A standard output

e status_thread() /2 & [n] standard error ¥TE1—5IRA4T
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= thread IXEThEER XL, FILLAIK - HA] LIZETE thread iz f7 H A —FiE/ 5 T
fit. (40, 7F data acquisition SIFIEFH, FTHEMR B 9k HUE 5 read_thread() %k
#i M file descriptor #%5h%] FIFO, {E7EENFHFEFH thread FHFER B FIFO FI%L
i -

4.6 fifo.cB{ZE%EiC
MR EEKRERE, EIDEL T LA

o fifo * THEEAZ reentrant. X &1 thread ] —2H H At thread AN FH KT &E
(X2 BARMEHE) B, FHENRZ2M.

o MR fifo_init() Al RETR & —LLmT (B fEiR ], H B NIZAEFT FF 5528 Xillybus device
file ZHIAH -

o EN AR A EEELY thread A5 AR thread /o & 2t EH: /0 &R RFAIHR
KFTE - XAEFLLE N N alges IR, #1402 1/0 &2 /dev/zero T B bx
& Idevinull B o B & FRFAE— IR Z s e R ME K, BRI FIFO FF M58 &= 5|
SEATEH, REH—IR. EXFERT, REVEA /0 REE K F T4 N
B

4.7 RAM FIFO Ijfig

Br TR fifo.c ZRBUSE, 2L AT LR RS A —2H R %L -

fifo.c S #kH— Bt FIFO API ThfiE i R « 300 i el DL 9 52 SO FR R o
FI. BTG AR T T A

HEM:

R fifo_* RESEHAT multi-threaded 3148, {HiXSRECNEATEAR - X &
k& — thread ROZIEAF S5 M FIFO SEEFHR KRS, M5 —1 thread RiZH 1T
BN, EHEA thread 8 E B i —H R 5L -

PR T Wita bes - BHEL AR A thread join FBhER AL, API B MEE KEL, &7 M
Ao XL R EERE R EIEVIA] FIFO FAYEE - BTN FIFO RS IHFEHET
BE. A NEEHIEMRNEER -

AR T RGN A FIFO BE2EUH) thread 1 FH R K fifo_request_drain(), 1% K%L
REE KA LU E DFI G R, LA LUK SR 1 pointer - 45R FIFO
7%, thread FIRIREEIEIEE]E -

Xillybus host application programming guide for Windows 24


http://xillybus.com/

Xillybus Ltd.

(FL2SEHIE AL 20) www.xillybus.com

4.7.1 fifo_init()

SRIG ., FA P N 7 e 9 1) S AT P AT (5 - FEVERESEBE 4 B & R AR

(B BEFIEUE - 2T EMEES) J5, TR KL fifo_drained() i %1 FIFO
API SEFRVEEE T £/DF77 . API BT FIFO AAHR AN ELRR S - 2155 A K thread H
T FIFO BT RIRIRE, e SHIMREE -

HER, EHUY thread NESKEFERERT T - M, fifo_request_drain() 5 1FNH
BFALERZ DT, NABFSIRETE fifo_drained() FiEFEHFERF T4

ETHRATF, REBCELAHME: 5 Kthread F Ei%idifo_request_write() - LAY
REFE A FIFO 1740, W15 FIFO SilNIRIR - F P R AR T 7 = T4k

(EANHET fifo_request write() IFHIF T4 5 ANE M fifo_request_write() K157
Hotik, SRIEHE TR EE RS 4 fifo_wrote() -

HATIAR AN X TR IR — 1 .

.

fifo_init(struct xillyfifo *fifo, unsigned int size)—iX 1 b8 £ #] 4 (L FIFORY 5 B 45 ¥4 7
NFIFORBL N - B8 234 FIFO 4 virtual memory 81 2|43 RAM, fi# H it
U ST RIHE S N FEB 1T ACh swapped to disk -

fifo_init() N size FTH buffer HECNTF - size A LLEAES integer (RIANLE 2
a2V ) EEUER RSN int BB

HER, WEEETREFEILEAGEEE . SRR RAM I35 K 7] fE 2 35 Hi
TERGUHHAMHFER) RAM pages ZC# B4, ok disk cache flushing - 753X HFf
THEOUR, fifo_init() FTREL TSR K EEERE ABLE A RER ] -

R BERINTR AR, BLREEHEE -

4.7.2 fifo_destroy()

fifo_destroy(struct xillyfifo *fifo)——f# 815 B FIFORIA 77, EEfifthread synchroniza-
tionfBTIE - XA EREROZAE E R R IR A, BN RIEZE 2 T B Windows SKELH
thread synchronization %52 BB, HENTH AP FEARRELRIEIX — &

SR ECR void KE (AR EHERIAZ) -

4.7.3 fifo_request_drain()

fifo_request_drain(struct xillyfifo *fifo, struct xillyinfo *info)— #2fit pointer M FIFO 135X
BHEIEN info->addr, FHIBAILE info->bytes M pointer JF AR LIEEE(Z D5 .
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info GMARRES H T X fifo_request_write() BeR £ FAH R AO45H - &7 thread #F
RLZRIX A EER AR — > B ORI R A & -

HEM:

BREFTEFARRIE FIFO HibE Z /D8 IEZEEE. Ehrlgexi 7 HE
FIFO [N 1F buffer 25 Rl 17140 - Kk, 2= pointer #2i buffer 1K &
B, T rlaes BERER -
R EGRY fifo->position 15 & MR FIFO f2 BisEER AL B8R 7 0 1 size-1 Z A
B, HA size 2T fifo_init() FE . JEZ fifo->slept RRJAHFN FIFO A= -
ZRREOR B A F T (5 info->taken MHIF]) - {BANFEEL fifo_done() E#
YAA, T FIFO =, M fifo_request_drain() iR [F% -

4.7.4 fifo_drained()

fifo_drained(struct xillyfifo *fifo, unsigned int req_bytes)——X > AU ZFFIFOFIR S
S hreq bytesF T ITHAE - 115 fifo_request write() K25 FIFO B &b T IRERIR
B, R -

HER:

req_bytesix HEEMHKRE - AP NHBFAESTIEMIR req_bytes 1~ KT Xt

fifo_request_drain() H15 5 — X BRECH AR B HY) info->bytes -

BRI EGR: void R (RLAREHERIAZ) -

4.7.5 fifo_request_write()

fifo_request_write(struct xillyfifo *fifo, struct xillyinfo *info)— #&it pointer LLEEIES A
FIFO 1E info->addr, FFiE%M info->bytes M pointer JFIAF LLE AL /D5 .

info GFARRES F T4 fifo_request_drain() BIEREVEFAEE HIZ5H - B> thread #B
RZRIX N EER SR — 1 B ORI R A & -

HEM:

BERFTEFARERE FIFO FiEE L/ PEIEES N EWal g BE] FIFO
HINTF buffer G5 RBTRISRIIF T4 . E, X4 pointer #:lT buffer FIR R, $
FRES BERER -
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R EGLF fifo->position HE K FIFO B4 HI S AL EFER 7 0 F size-1 Z [H Y
B, HF size ZWT fifo_init() #fE - JEZF fifo->slept = FIFO ZEH I 2 -

ZRECRE VFE ARIF T4 (5 info->taken F[F) - {EINFR%L fifo_done() E#
WH, fifo_request_write() FHR[EZE, B FIFO Kl (XE B CHEETES Ak
S FIFO) -

4.7.6 fifo_wrote()

fifo_wrote(struct xillyfifo *fifo, unsigned int req_bytes)——X ™R ZE FIFO HPIRZS
DL B req_bytes 7 R - 4l2R fifo_request_drain() K-8 FIFO 228 1fij b TR AR
RE, R REE -

HEM:

req_bytesix HEEMHKRE - AP NHBFHSTIEWIR req_bytes 1~ KT Xt
fifo_request_write() &g — X ERECH IR [E] () info->bytes -

SR ECR void KB (HBLAREHERIAZ) -

4.7.7 fifo_done()

fifo_done(struct xillyfifo *fifo)——iX 1~ bR EE P KT, a1 Ffthreads (LELE) T
AI—"BRE7%E, Er BN AR F MR Y - & 227 FIFO RIS i E
— MR, FEM A threads 20 THEFRIASE ML EA] - B XM, R FIFO 5
%%, fifo_request_drain() Rk EIZF MM AZKAR, I H fifo_request_write() TLie a1 #p
FRREZE .

XRE, XL E AR AEBLANE FIFO AR ZHL T, IS RALENMAR, X
fRATRES1Z 1L thread FOFNAT -

LM pipe MEIRIRAE R (140 EOF 2iE) sERTH T & A2 (5140 broken
pipe ) , VAFILRREL -

UL R ECE void BB (RSB EIERNZS) -

4.7.8 FIFO_BACKOFF define variable

AEFE FIFO SRR f e — D5 TR ATH - R ISCE U2 A2 A B S X R R L
BT REA B AE R 5 AN AL B ATSREUL B 2 [R] PR — /N TR
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4, FIFO_BACKOFF AJLLi%&E N 8, HItLE A FIFO WG — M F T KEAES5SE
— MEMFTHRE—A 64 7 LIHHEE . X2 — MY 2R 0TI EE, ERNE 8
S N RRAN

f#H Xillybus 85, XillyUSB HFANFEZEH I EE -
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1EEF frame buffers

5.1

e

RN HAF, STHEEMAERG SR A, TR L buffers, 155
oufferfiE — 1 EE IR/ - FEMANEER HZFH, 81X buffer BRELE—
A frame o X ARVFIRIET EBET frames B IREREEA ] -

7t frame grabber N FHFEFH, A LUESE BT — 2 £ A frames BEIE — 1T EH
buffer 40 overflow 5514 - filtn, FEERBCRNHARFT, S3EEROBHEIRHE
KNS, ATRES LI overflow 1641 - 50X HE 7 frames 7] LA 1E5K B HLATR 1)
SR, RN RERRINE latency -

7t frame replay N AFEFH  (FIATER live output FIFER:) |, H%H FHK frame &
R, BHEGRSES - XBRTIR (Bl EeHE LB, SEERMER
MRS N VRS, - BRANEE 2, (R stream NESBELF - ZEHFSENT,
EUR EEYLH B RE LR, (Ea] IR 7 iR frame rates MIZER:, FEAE M5 H
K] frame rate &5 THi AR frame rate Bf (%140 30 fps £ 60 fps ) -

AATTHEWAERL 4.5 AR FIFO JE /RN IR DU P —4H 2% buffers -

5.2 X4 FIFO R~BILHS

YE$P frame buffers 1 FIFO FUTEIAE Z RIE M2 4L - FE E, R FIFO F &1
FHHECFE— frame buffer, ILATE FIFO B 5 AN F T HIMER LS,
[F] T A frame buffer FIEEELE A -

filan, fBRi%—1> frame grabber NP, HA4HE T VH frame buffers T8 &
BRI EREER - FF— P ERE T — ST 8 FIFO SRHF B & HX 1Y~ frame
buffers, 1~ FR:
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B EIE R thread M EE—> frame buffer 718, DIIEIF 7 AR EE S| — 4 frame
buffer - 65 AT frame buffer Z Fj, It thread SHEIIFT FIFO 25 ATH -
SEAL— frame buffer 5, E£ 0 FIFO EA—"NFT, W5 FIFO £, NIEEE|F—

P A =g = vy

T

TH BB EUE R thread LUK R I 7E frame buffer FHEER o 782 M frame
buffer IEEZ Hj, TEKEIFT FIFO £E N - HEEM T frame buffer HE &
NF—1E, B2 M FIFO BEE— 19 .

W ESF XN E A LURE BRI thread 7GRS 213 i R 7 7 19 frame
buffer, I HLiH % thread /KA 2 M AL & TEREURE Y frame buffer FFiZEL . =
S F . FIFO HRFTEUCE T E 4 HHRL frame buffers HIALE -

WER, BAMEREFTEEE RS, E SRR AT E S B 10415 i N 7
BEIREEER S . JUF FIFO FEFHLHIEIER .
K, 4.7 B AR FIFO API ] RUIFR R AR -
o T size Z40 FH K%L fifo_init() 1E4 frame buffers F%tE ([FIFE—TF size 7]
PLZAEAT integer ) - fifo_init() ¥ FIFO S ECAMBIENTE, A NEH

(ERHENFTT L ERAME— frame buffer ) - XFAZIR T AT LLZBS AN, {(H
AT DA BRACHS AR A AE S50 5 LR 60 5 SRR A -

o A FH R AL fifo_request drain() LUIREXELIEEAY frame buffer -  info->position #f
B E BT frame buffer FIR5] (45 M 0 FFliB) - WREH frame buffer 1
&UF, fifo_request_drain() ¥kiE, HEFE -

o M buffer EEUS , i %K fifo_drained(), bytes req=1-

o thread LLAHTRI A 20 F B8 4L fifo_request_write() 1 fifo_wrote() 5 A frame
buffers -

e FIFO_BACKOFF Ri% & N%E . frame buffers FIiX MFHEEE &R XL -

53 EHFMEE frames

ik FATLL image frames FELLIFE NG, EKIEA 2R overflow FPRA, F &R
TH B8 FTRETE AN G2 W R N S AR -
XL N T Bk thread ERIBHZE, BRAETE W EIE TR £ 42 frame buffers . 5
I, RAEAEAR frame TEEALLTFA:

o I REL fifo_request_write() #% 25 AR frame buffer

e 5\ info->position &A1 f frame buffer
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o SEME NG, XV AL fifo_request_write() - HEEHHE EANSKIR (
block ) , FERHHLERAALSE, &HEMRE buffer 2E A -

o W4 fifo_request_write() RIRIGRE—NATF 1 BIE, TIVEF K%K fifo_wrote() (4
IR req_bytes=1) - X fifo_request write() /5 2R EA & E A SKIR (
block ) , FNEZA buffer A, HERHEFRET —1 FELL, X fifo_request write()
R —> R EOJA AT LA %S T —1 frame buffer SR -

o H—JH, R fifo_request_write() FR[E 1, MIASZJEH K EL fifo_wrote() -
MR, FEHAT N —MEEA AR S A SR PR IR A 24 AT buffer, 38 FUR R
A frame WNETERRHEZ EVE R € B B -

X A A AT AR (EPH2E R AT LLE fifo_request write() FOSEER A HIBR while() 1
T, ENEAREASHRE . BB event K EVIIA L FIEEEACHE, AT LU
— BRI - R EN BRI FRIRDN, FrOX i 3 22 R a s
F)[m] & -

A DURBCR LA /7 54 thread B A frames M FIFO B A\ ZE ¥ B4 fifo_drained()
Z BT FFRVE FH B AL fifo_request_drain(), iERE/NT 2, NIEE HH] frame -
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BRI g EEBIR

6.1 Seekable streams

[ Xillybus stream 7] LAEC & 7 seekable - stream FIALETE FPGA A LS4 AE
JyHihk E 345 application logic, H 7 FPGA % N 7EFES 8 registers 1R f 2. |
41 demo bundle FI7R GG -

I ThRESRF B3E FH T1E FPGA Hi% & control registers - stream i[RI RF IR TR R
I/0 MREGRE 2 Bij% & FPGA HH] register -

AR A BER T AR len FATAVEER S AN EIHINE address B, FPGA

H Y register space, RIS &R THIE I E R -
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int rc, sent;

if (_1lseek(fd, address, SEEK_SET) < 0) {

perror ("Failed to seek");

exit (1) ;
}
for (sent = 0; sent < len;) {
rc = _write(fd, buf + sent, len - sent);
if ((rc < 0) && (errno == EINTR))
continue;

if (rc <= 0) {
perror ("Failed to write");
exit (1) ;

}

sent += rc;

}

£d WHBE R I _open() FIRECH R E FME, EH ST DL T 5 ABE
5, ¥ H puf fEAEEEE AREIER buffer .

Rl B % 3.3 TR BIINY R -

X B RS R ME— RN _Iseek() FUBREUAA, BRE 7ML FEA _Iseek() B
Bk, HAEKF SEEK_SET EIHES =155

JEEER B 2 ARYE 1/O stream ORI E B bl FULZEJHFH KA _Iseek() /5 2 IGE
LB NI PR -

XTHE FPGA FER 16 fiak 32 7515 R #Y) streams, 45 Iseek() HIHIEL /15351 &
2 50 4 HIfEEL . FPGA FR#RMt44 application logic FIHBIEIGZAARFFHy stream Y 1/O fif
B (BN Iseek() ) HPIBRLL 2 87 4. XFFHEBAGA, FIREAITEIIE -

_tell() BEATRES IR [E] stream FATIERAALE (RIS FiHLE) | EEARIE B HE
Kl o aE%BER], 1E XA R _Iseek() -

_Iseek() AT LALUAR R E) 5 =0 T BUEUR - 18 2 R 7R B A 56 #Y memwrite.c
1 memread.c (LK EAT#E Getting started with Xillybus on a Windows host f
k) .
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6.2 X[ [F]F streams

FERLEN HF, TERP L streams, AJREA AIFH - F141, FTLAFE host L SCIRTE
BRI RS, MOEEEF] RF 00281 A/D converter AT FREAR - [EIRE, EFRES
BT R AR L L FERET] RF & 52517 D/A converter - ZEiXFEM T, W HEA R
T EMRET AR, DUERE SR A R AR Fst 8] - FE IS S AR
[ REE .

Sz, W LUE AR EP FPGA logic RSEHL . — X FIfRIR 77 22 ZBS R
PIECFHEAR, HRIEERmE — AT FPGA:

host B JEFTJF stream LAM FPGA ZHUEA « 3X> stream 75X I B2 25 IR Y,
H FPGA £ T BRI - X5 host $T7T stream 5 AFEARLIEHE] FPGA, I
TR EG ANETE . 45— DEEARZA FPGA B, B2 EIEZBINEI AR, HIT
BRFEATAZES] host -

I, BN FPGA B HISE— MERKH S E A FPGA fIS5E— MREARICEL . i, host
AR AR AT LU B B AR AR A timing SR REAR LD, HFEILE T
ITFEM R stream AL ERIF] - FPGA 1 latency LAJz A/D F1 D/A HISER 7] e
ERYEBIE, (HIXFER latency 2 1H E K H 2 CEIH0 -

streams W ATIRLRFFIELE - 4 FR T8 T AT SE B — 4. -

AR CRFF & AR Z (R AARGT S (B 5¢ R 208 T, MRZRER T 2 AR - 4
FEATRESSMERE e HANRT 8] 2% [PEE, A DR I8 75 22 A B Bk oo 4 7 B A [ SR 38
DASE IR 7 45

Xillybus FPGA designer’s guide?£4% 4 “Monitoring the amount of buffered data” FJ#%k
TS T AR 4G € RS B S A driver [ buffers H AR A7 IR & -

6.3 SHIERE

FELE N 75 28R data stream 23 AN R B BOEOE 61 « S AR R 7 58 65 FH > S
Hstreams, F H AT ZEE 10 2 1A % A2 T fA 08 1 8 8 52 20 B B AE AR (i) K
;-

fA] BT 7R — 1 stream _E—ME—MHUEE T ITREREEEE B O ERNE
A BB - 57— PSS BB B S EUE € B E T - X2 video
frame grabber 5%, video replay T2/ H ST AR 77 28

TR BKERIECEN, LATE—T upstream RFHFEF, HA FPGA [ host
RIFEFIEIEE - ik FPGA AETEERG — D517 2AN A FEEIE B K -

FPGANG (Bl& k%) FISCELGN T
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o FPGA REUEEFHIFTEFT S AE—1 Xillybus stream -

o FPGA EE ANEHREAFHFH N F IR EET TGS, HEECEANEMF
FIRHEHEE -

o UKIBMTHEE —MFETHE AN, FPGA BiTH MM L %8 E -1
Xillybus stream - EHSEIREAEKE (H—) -

ZARRTT R — D EEBMRE FPGA AR Z B AR EF RN EIEE - ©HEER
PEREARE T -

host _E #9H F N FRE Az AT 40 T TEER

o M stream I —"1F, A& N —MEIEEFIFTE .
o WHWE, NEKRK/IH buffer BLNTE -

o FATHENFTMZATHTHREE 1 stream FIEIE M buffer -

EER, host £V AIEHE 2 BRI EUNF 140, (2 FPGA LI IR FX Lo
TS N streams - {#H #HF) Xillybus streams A LLSEELX RIS %

LEPEE M host £ i£%| FPGA Bf, KLIALHEWIEH - (B Histreams, —HiH T
R, — BT HEEIRNBIREAE - FPGA Y application logic FUAE AT LLSE M
—~ stream BEUFETTEL, ARG F A —1 stream FRECEIE -

XA HA AT R N AE IR R stream FEsB HABTTEORE, BN a8 B R s
R e (B AFE, S —PFTEER) -

6.4 Hfl hardware interrupts

FE/NBIRI S IS 0 H H L GECE i hardware interrupts SRIZEEEUE & 4 T L H
15, HHPHFRERN L1738 . H4EHE Windows F{EH userspace #HF2iZ1T
Bf, hardware interrupts &/~ A BEF -

KT ET Xillybus F9R ST, BRI TT 2 7 BL— IR stream A EIH B -
TEfE B IEZF, hardware interrupt 5@ 7E % A stream b & 7% — 5 R 153
[ o

7 host ¥fi, userspace application i)\ stream SEHUEE - 455R 2, HI&H “inter-
rupt’ & HIEEF, NABRFSRIE (blocking ) BHE|—NF T EIAHEEMEE . N
TR FZ L, R ZIRMNEH stream SEBUR —FT, RIS ER F KA
REERRIRA, IR EHE -
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R T SEELE R TR AN interrupt routine Z [ FIIERRAC B, X N& F Y stream 7] DL
B software thread s A F2 I . B X FEHE, ERIEHS T FE E stream
B thread oK, JEEIRTE & 2 H0H B R ARFIMGEE -

U7 ¥ B — N AR A AR B 2 1T OB (%3588 SR8 interrupt FITERAOE B - 1AL,
WRAESLHHERE LS, BEEEAITUET 15T .

XFHITIEE K ATRERIR TR logic BTR, 1H Xillybus SAIATILIT B BIEA &N
[ stream JEFERZ logic, LUMEFXFERIRRIR T RAISEHE -

6.5 Coprocessing/ Hardware acceleration

Coprocessing (t1¥5% hardware acceleration) &—FhiA, ‘& fiF R AR FIH
logic fabric A RIEPER T - B EEMEHT FLL4E1E, H B4 ER processor BF
FARRIBERES E Rk - TEWEhLRT 4, AEIR E TR T8 coprocessing i
BRIBR T REREE .

HEZEINREIZET coprocessing FIN AR F H TR S W AR FE SR AR A
AFE e NTUBHXMESR, EFEAI—MFEITH floating point FRTE R 10°F
TR BT i -

FEFF R E T R R ENSEUL B sart(), AT, REEFHEEGRE
BIZ A EAE FPGA 17 logic fabric FITE PR - —NE AR ER sqrt() BN
PRIREL, ZRECHITEEL£S] FPGA, SRTEK, REREZER . REXHEE
sqrt() BB RS, [HERATRES LR sort() 518 AR K. BARAEM 1771
b2t bus FTARAOETE], 0 BB AR EIFPGA 7T BT AR E, ATREEL sqrt() AT
1) processor cycles K15% - ER L, WREEBIERITIER, £ FPGA Lit&EF
HREREZL

T 3R bus 1 FPGA ] logic 32N [ latencies, FFEEHALNM . THEER
B thread MR FHPIESTER S WAL threads (3 FE) - MREZ A
threads /&N AT BERYEAS AT B, U] DAGE FH H At Je A2 B R R 45 multi-threading Y
110, B4RETEFANIRE multi-threaded -

B2 sqrt() FIFIT, XX EEAI A A B A threads: 25— thread ¥ T-F 77
RIT B REE & X B (SRR BB S R A SRR SE) - F2A4
thread MAE {20504 S H N BEH FUAR A AR SE40b 3 -

XTEER BN EIRILLFERE £ K& X, {H coprocessing L E K E BEOHF L
AR - FrLASE— thread &% — MEURRHAITITE, B thread Bl— 145 FR

pipelining BIXFRE A 5 K BREE H /D> T i {4 latency BISZIN, B threads #REHH
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R XA latency ISR - FH52, latency S R2MER 1 threads 22 [8] A4b P I H %
E—HFEE IR TH A threads 1 FPGA logic AN FERE

NSRS T M8

'|'|
U
®
>

Host

..... >[ Task 9 ]..,[ Task 8 ]__)[ = ]_____.--

Xillybus stream

Task 6
Task 5

Xillybus stream Ueska

Thread B | |lg oo oo .[ Result 1 ]4- .[ Result 2 ]4- .[ Result 3 ]‘ . e

-——

Y i
Y ¢
Y .

sqrt() AN THESE — X B B AB) 7, (HEREE T H coprocessing fRER 7Bk
it . ILFREFEES RIMTENRREF, LUE—II#EH pipeline FIEHRMIKL) -

AN TREFEENRELE, BT Xillybus 715 read() 1 write() —& A, FIHAEREL
IS N stream 2| FPGA Z BB BN EHLHATITEATRE R B R - B, ZilfE
B read() A I EZ NS RTIATRES RS R - X HEARFREZE read() 1
write() 72 BH —E FF Y system calls - AR E IR LR IR /N B LA E R LR, X
£ system call FUFFEHRTREAR K - sqrt() W2 — MMREEF A F: double float iE %A 8
NEFEFIK o XFEER /0 system call FUERRE, F R E 4 system call iEH: £ 1
double float TEE2H i AFE -

MER—RAE, FHAETE N ARBFE KIEE K BRI - flan, #FH copro-
cessing iHHALE FAF B hashes (U1 SHA1 ) 1R ATREW AR K E AR TR
BATANIE - 55 6.3 TN T — MER TR -
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Hibernation

“Hibernation” - “standby” 1 “sleep” =& It B HL4 ARSI E FH & - 7E hibernation
E, BV E RAM MAERFERER, IHFERCCHBIE . YL BREN, E
SRHEK S F] 533 hibernation BRI AR -

X FETF FPGA KI5MNE K&, hibernation T5ZEA& 5NNy, KN device driver ANHiE
FPGA ¥ &2t 2., THEZ2EEBSRFEERES -

XA RE, XillyUSB #4 (RliE T USB HL45ERZAY Xillybus IP core) 7EITHEAL
HAREIRIR S Z B Rl %R, IF R ek H—8 . R B IR EE
WS &R, R EA R NINEE ST B . RN AR AT A DX M7 R, B4
hibernation BT LT « IEER, WH host T £ XillyUSB ##5, MIEHI 4+
HILR G| FEMRBE S T RES R A28 1L -

AT B E 4 ER 58 Xillybus TidE PCle -

AR M RIREE R, BRI BN E R ER 5 % I RFFF PR - (H B Hi
NEHE PCle bus A& 2B SRFPEHRIRE, EET2EETMEEE -
WREMITEYLABEIEHIRECRIR, EREESEE . EXFHENL T, FPGA AfE
STERIFKE R I flash memory ZHTINEE: bitstream, FF4%Z2/EH bus E i) PCle
®, EEWRTCMKETFohinE bitstream, TR LI bus FEETHE -

THER, R PCle # ORI BALRMIN RIRH L, Windows FIRETLIE M hibernation
Mefg - BT DLANSRFPGAMKES T UM A LR, B € NIZFFHL B shE N Ekbitstream -
Xillybus device driver RAHXFAHENE, YEIERGHER ETEYFER A hiberna-
tion i, HLAR driver BIRF 52 & E—1F: EIEME RO /O 1§k LA AR, 4
158 A PR AT 8IS LRI R BHiR, #5BR device files 718 FPGA 11 Xillybus
IP core # ABF IR -

HIFENL hibernation KEHT, driver W1Ea1L N 7E boot HHH] -
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REZE R S CRRNES, BV PRI RE AR

e driver AIRETCIE N E buffers 7 ECE G511 RAM, JEHE Y buffer 118 K/ N JL
JKFFTHS o 2 driver INEE T EALAY boot AT, WHE ML HF A AKEESE N AF L
HEN BT —BEHE G EA S 2 - hibernationZ J5{# 8 T #1E R GIHIN FE R
5, Bt AR E R fragmentationtB (R EE T - [Rlitk, 78 RGUMRBE A E] XN %L driver
iF, 7E hibernation 2 Fif R il )72 SE Y FE N A7 3R P BES FE L -

o RII{if user space NP RZE & IF A0 FE R B AR /O sMECH AR 1R, H
hibernation S ATESME R FTBES B EE— 1 F W AFERESR -

BALELsE, A3 hibernation FIE{ETT A2 TE PCle bus i T HT FPGA 5MH
WRRFITEN L #A T . XRESBTEETENAEEEMRER, FralE K%
VEZRGRIBEIN N Z NN B Bh hibernation » Xt 57 1ETTEHLHE T2 AN B i#EA
MERRRAS, WSERr BB IEAEHIT —IEEM T NEFES -
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INERGEH . streams & W[ SEIR

R Xillybus T EN ESLEAN T E B T#E, Bt AR EER T REE
REMER, LM TEET e T 8RR RR T RS .

ATTHEAR T 2T DMA buffers Q% 4L streams FIFEERA - & T PCle / AXI i)
Xillybus, {HANE 15 F 5 —FHLHI BT XillyUSB -

Xillybus H¥% it HFr 2 RENHIX H SR, HFEAERKEE DREHEBTHRE
i1 EAEFEE N EABORAITT N 20X — A, Bh TR Xillybus H1E IP core, EA]
RATEERAL IR » XERH L 2R T ELWM TIER, AR THAREE
HIZENE -

TEEWRNEELS, —NHT upstream Fife, B— 1 F T downstream. TR
ANTTIAERR T 2RI, F— NN AR A — MR HEE .

FEREN, WAEFERS streams I, BRIEBH U - end-offile 55 LL K
non-blocking 1/0 AJEIAE L AE 18

A.2 “Classic” DMA 5 Xillybus

feag b, BEAEFIEH 2 18] BEUE 1% ok B 2 - B [E € K/ buffers ITE S - %4
I8 L E K B LR buffers HY, AIBES WM AIREN S RIET - BIK buffer 1 &4
W, FEemA—wmAEERES . flin, mEREECTEN buffer WE A, EFEES
] processor A 3% interrupt DLBFIEEFETE O & 3T 0B - BRI AR,
FIREAE buffer AT LAFFIRB A, 8% &l 5 A —LL N FBS E register - B, WA
#BLL round-robin 77 =117 buffers -

Xillybus 7 FPGA FRE &R ] FH 7 FLIHI Rt T340 stream (55 - EKZ, Xillybus
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{EF T %5/ round-robin JEEF1—2H DMA buffers -

IR, T E AR BB A T A 8% 4L stream RS 5, LUEFH P AT LLZBS R 2 5UE
BRRIFIETE - FralE, BN R RS DUEE RN A2 50E, LT F DMA
buffers fK/NS N FREFFEGRICES, 0 RETR .

A.3 FPGA % host ( upstream)

A3.1  HEA
TEH#%: T FPGA %) host (upstream ) 77 [\ FIfEN « FAR XIS R RES NG T
) A T R AT -
FESREIF, B8 T U DMA buffers, R ix L% & 7] LIZE IP Core Factory HAL
=,

Xillybus host driver

Xillybus IP Core +
(software)

User application
bus master interface

logic
Stage #1 Stage #2 Stage #3

: [ | I

[ T | User application

:  ——— buffer
| R
[ l

; \\ ///
FPGA DMA
FIFO buffers

Bdla o =B BUfim host, 40T ik -

A.3.2 #1 BB Application logic Z| 8] FIFO

FPGA [ user application logic 4% 23532 user application logic #1 Xillybus
IP core Y FIFO H . Br T EEH FIFO ) “full” 155 LIk % overflow 241, Jofaf it k%

slffEIA 2 D RIEBR K
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A.3.3 #2[rB:: 1§ FIFO | DMA buffer

FEIX BB, Xillybus IP core % #E I FIFO E %] host 7 RAM H )— - DMA
buffer- Jyitt,, core i FH—4£ bus master #1 (PCle- AXI4 %) ¥EIEEREE A
host FIINTE, T host fY processor AT -

7t host ] RAM H 42 T —1> DMA buffers jtb . 41~ DMA buffer {25 i & #Am 54E
FEZRLKEEFR—FE:. —JFih, FE DMA buffers #2 %K), WS FE T .
fiE {4 Lhround-robin# 77 F [albuffers 5 (4 : 2 X H A buffer5 58 /5, 18 Flhostbufferf]
PIEAT (bufferr] L2430 %Bhost T) , ZEEAREEE T Fbuffer | - SR/ host
A REZTHAE buffer FAZAERIEIR, 25 E 2B buffer T LLFFIRE A (host R
buffer iR [EIZEHEHE) -

#2 M EREER EH FIFO /Y “empty” 155 F1 DMA buffers b {4 A] FH 235 B 354 - 2
Xillybus IP core f&:ilIE% B FIFO HIK “empty” {55, 3 H3:LE DMA buffer HibH %=
[EEF, B2 M FIFO FREEIEH 4 55 A\ DMA buffer. 4 FIFO FFIRZAEZS, & (E 4
DMA buffer F1{%H 25 [AIT, IP core FIPERIRASHL 2 &% IR B AR . 85 M DMA
buffer H{= (1 BHb T 4REE -

LEARAT LR, 1P core RIBEIEIC T HARTED), FlUNFEREM stream S HIEE (H]
FERA—1FE FIFO ) - Ft, 7€ FIFO ¥ “empty” 155 2 MK FHIN A 5KE
AR B AR 2 (8] PT BEAEZEBENLIEIR - XFMIERA A EE, AT S, IP core fRIE
512 P/ FIFO "4 % overflow FPIRES (REFIHEELERBTERE ) -

&1~ DMA buffer AT IZEAC 45 host Z iS22 3EFT, AT LIRACL host MR - B
TER AT buffer FISHIGFEETRIEA UL (35 A3.5 1) |, BN ENIFRES M
FIT HE R T -

[6 4 streams B ULAEF AL, 2 Xillybus IP core ZEM 18] FIFO FREREE 2 A ,
SR —E BEUR N EFEK -

A.3.4 Stage #3: DMA buffer Z|FH 84 B T

LR B iE T i R read() system calls (B8 Microsoft Windows L #J%f 5. IRP) 7E host
/4 Xillybus 7 driver F5581 - ARIEAINAT APL, read() 15K 145 H user application
FEHEA) buffer, LI buffer B/, X2 BB B K158 - BRSO A A] REAE 332
BURAKRF T (E2sH) 83/ DEiRE .

driver B S ERACLAE K DMA buffers, LUfiE DMA buffers #2578 & % FIEHE fit
HTE, DIPTSR read() 15K - IER2XKE, EREGRE HI2IH 1 buffer, ]
AESRF DMA buffers iR [E I, SRJ5 M system call 3% [H] -

B, FHT read() sRECHMH AIFRE API A¥F driver LUDTIERI)F T RORE], B0 %
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R (IRER) AEfAIRTE B - driver #81IT A AL ERIRR DB TEEIRE (XA §E
25 EHKE read() MECHH®E MUERD, WIMRTE CPU ) | (H#%R T A%
ZH latency - 215 DMA buffers H B4 #E /DT read() BRECH AP F VAR, B4R
RREL: BREFRHE SR (UEEREZD) -

WEAERRES S5 10 ms FREUE 28R, A5 RE W HAMEFEEE (S S E
%GR, MTCRRBA% R, ibnvlE API FTZESRAGHREE) - W5k read() BIEU & 1h4H
SKEVEE Z T RT EERE, WX &7 A b 2 PR B R [Ef [H], B SR T B8 PR &) &4 100
IR read() BEECHF -

XFHAZ UL read() EECAFYIRE 10 ms 19 latency: 415R user space application =
SEHITERNOZIER /DTN, BRI REERANET ZECT - B XM, ERER T latency
TERIE E D -

INTIE — M IRF B304 host HITE B AL 44 E # DMA buffers, {HR] BEFFAERD ST E T
i) DMA buffer, T host INALE - B, 5% EEIFR 3 EHITH DMA buffer, SEPR -
AREH R ETE R 22 58K read() BRECAA -

N T IEFLEXFE N, driver BB £ KAV F TR TIE A H 2 E AR buffer - 415
WRSEnte, EaEAE G DEIREY T - AR5 driver 15 10 ms & - X {HRE
EHLe LR A EE T buffer, (ISR THHSE RUF5E 258K read() BREGR A -
WERER D EFN buffer AELZRE (FTRESLED) |, BEARFEACY host, RJE ZR15E
% read() ERECAH -

% 10 ms ABALE RN, driver 2R BB A R ATEEL FUEE - 0 RIRA AL
P&, driver 2 [ RE A& % — M1 K LUE 3 B A AR FIER 2 3E TR buffer - B 278
HAEEAERT ZRLRE], FN 10 ms B D S48 -

HEHTERE T, X4 DMA buffer #{52 £ 7EFERT, driver 45 R B4R (BB #0RE 1F
ERLUHREAN) -

*F[EF streams BIJLANE: EFERE FEMEER, FEEAH read() EMEUEH
i 4098 7E DMA buffers F7KGE AT - X7 B AR EITE S, A riEiE
FPGA K] FIFO E#I%dE - Kb, [FP streams ) read() &G I8 FbE 4
ROZEHIEIR & - FHILEIRTFAZE: B%E 10 ms, RETEEMT S ERDN
buffer -

A.3.5 buffersEfsrimEi e B &4

HR R I buffersSZ e A ZR B AT LI B IS ik, Sy kS AR5 H -

— RN, n SR O S AN IR AT EE A R B ER [E] read() BRECERT, T
#R4 buffer #2324 host, XA AEELN T =FMEFR L —:
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e host X FIIE{EANTE— read() AU, 4 S HTH S EFER buffer #228HT, %
BRI PR o 4 Sl
o read() ERECAAM TEFTA, HHDLEEEFERSE (RI10ms ) -
o [UAER streams F: MHEMA5ERIREL host 15K AUELERT -
HERE, 34 FIFO ZRZER, BEARRHEDMA buffer #238HIJHEA -
A36 fIF

AT ZEBLUT 8 15745 stream KU B ZM] - & stream FIRETASEL & F A EUE
ZJ5 FIFO #3410 &E (Bl—"1FT) #E5 . host ERIN FHREFIREEH read() X
B, ER—DFET o X R AT RER R

e Xillybus IP core fEIK “empty” {55, KM FIFO SREURNFT, ZFEH

e F75 DMA —j# 5 A DMA buffer K158 — (I & - host RIUTEEE, HH
buffer i -

e 7£ host LA read() ECHA, HR—1FT7 -

e driver 7%H DMA buffer 7] \HFFREUCETE: MH—RSEIE (—15F77) 7 DMA
buffer S HE {4H15E -

o driver K& IEEFHZEAEHE E/NT DMA buffer FIR/IN, Bt SRR {452 HFR 5
HILH buffer, R EEDHE DT -

o driver J1f 10 ms BEIE, SRFHEHELA

o TELESLENMAN, REER 7 EFERT buffer #3845 host -

o driver SLRIMEEE, KAFKp)—F T EHIE] read() BRECH AR buffer 7, 2K
JEIRE] -

XAE AR BIER T read() ERECEH a0l JLF 28R E, BIFEEGE AR/ NE BN
DMA buffer -
WHEATEE—FXMT, BE—INIXH]: read() MEUARERE M7, REHR
H— " FTHE N FIFO- RFWTF -

e Xillybus IP core K:MZIK “empty” 55, Fitb I FIFO SREUAANFT, ZEEH
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e 7115 DMA —#2 5 A\ DMA buffer 158 — ML & - host RULEEET, KN
buffer A& -

e 7£ host i read() BRECER, 1EKHA-FT5 -

e driver {XH DMA buffer 7] N\ FHEREUEUE: ME—EEEdE (—1NFT) A DMA
buffer REWFF405E -

o driver 1ol 2 & FHERIEFE E/NT DMA buffer HIR )N, B 85 iR 22 H R 5>
HITH buffer, IREEDEW DT -

e driver J1f 10 ms BEIR, SHEELLE.
o fEMEM A, HE A DMA buffer fF RE—1NFT, HEEH D .

o driver 7£ 10 ms 2GR, (T AENEH - B A& EE K LU A HER S HE 7T
1 buffer, BRIETZZEH -

o TEMSLRIMAR., WFERE A buffer F2C 45 host -
o driver S RIMAEE, BHESRE)—NFEHIE] RECRHE K buffer 1, SRFIRIE -

BRI R T AEERR ERE — N F I E SRR A AE 10
ms ZJFiRE, RE—-MFY . ERIEER, ERZEEERHBIT, XMIEEA 2
EEE .

A3.7 SEFRZEL

o AR AR FHETE S 2 HE N F I RBRE R, thisa il LUEM 77 0% DMA
buffer X/x - user application software 2 75 2 { iiEread() & £ FH 15 K A £ 3R
BREEMAETE, Habuffertl ] FRIEETE 2425 AFPGARIFIFORT 8 £0JH F 18
[, latencyfR1f -

o HI{EXS T 4L streams BIELHE, e LUE{FH/NE buffers 317 read() MFi%L
VKD latency, EACMZIIN T EIERSRIHSE - o DMA buffers HIR
/NGOART, latency {XEBUR T read() BREYH FH HOE SKAVECE S R RN b
DMA buffer K/NEFFTE, B NUIRE read() AR ANRETE 258 read() HEL
WH, TSR 10 ms.

o UNER 10 ms B ATEAZ AT latency, NIEILEEE L, Fh read() A ARIIEAE
UEET (A B fE R ], BRAEMR AR A $adE nl iR [H] -
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A.4 Host # FPGA ( downstream )

A4 R
TR T host ] FPGA ( downstream ) /7 [ FUEUIERL - A X M FERAE RN T E
TOA A I AR AT FE AR -
FEMRF A EoR T P DMA buffers, B[ fifi X %5 & 7] LIZF IP Core Factory #
H o
Xillybus host driver Xillybus IP Core + User application
(software) bus master interface logic
Stage #1 R Stage #2 Stage #3
[ = _l
N N :' ' :
User application [ ‘.\ i | | :
buffer \
[ \ l
DMA FPGA
buffers FIFO

FALAHT—HE, EUE M host filn] FPGA 5> =", a0 FpEmA -

A.4.2 Stage #1: DMA buffer I/ &4 p R

LER BEE i R, write() system calls (2 Microsoft Windows _E %R IRP) 7E Xilly-
bus i driver (7£ host F) FSCHl. MRIBSEZR AP, write() & ECH H1E K G55 H A
PN AR PR LR buffer, LUK buffer AR/, X EEE ARIRKT T KEUA
HFREES AR F T (2L s DEIRE .

7 host ) RAM N7 H 4Bt T — DMA buffers it - 4 DMA buffer {4 i &1
ER 2 R LI E: —JFIE, BT DMA buffers #5251, 7S LJET host.

hostLAround-robinf) /5 = [albuffers 5 A% HE: 2% 3 Moufferf) 5 A SERUE , 18 AN E
frbufferrT IR (buffer@ 38 4AHEME T ) |, ZJE E4REE S 7E T M Mbuffer - - SR )51
HERTEE 2 VHFE buffer FRVEIE . Z /5 B 2 %0 host buffer A] LLFIRE A (BE X
buffer iX[E]45 host) -

Xillybus HJ driver i1t 2R RUAT 6E 2 VAR & 1% DMA buffers SEIEL write() %L
WH - 24— DMA bufferif 5e 185 . SAZAEM T, Elhostid A1t fbufferr] LI
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H2E, HORIEERE-Rbufferif 25 hostZ B A& FIRE A -

R driver 7£ DMA buffer Z5 [R5 Z BIRES AN T 20— 177, M| write() BRECH
FLRE S NHFTT5 . BN TR %R GRS IRER, Bl “blocking” ) . HZ| DMA
buffer FTHTE A, REEHRFEEL 1O%EHES A\ DMA buffer HiR[H .

HIEE, WF DMA buffer BB E TS, TS write() BRI B S RN B A0 44 1F
4, Htt—~ DMA buffer # 7] BEFEAEME A ANAE FIEGE - “flush” BAERR HH 2 E T
) buffer, ‘& & AEAELUT PURE LA AT —FRB LR -

o 3 flush, HERAZFTE AR write() ERECAF G - X4 write() BRECHH L
AR E (Bl EANEREEIEN FPGA (/) -

o TEf)a—iIR write() BREUAHZ 5 10 ms 337 B2 flush .

o HICMERHIN, & HIE flush. EXFFIL T, close() REUAM &ERREe —
B BEIBUESS AW FPGA JHFE, RIEAIRE .

o 7E[E streams b, X write() FUE N RECAHERLL flush() 453, E2 TR
%F HP FPGA SE2THRERTE -

BEE, BEEZKE buffer 1 write() sREUAF &S 20 flush, #fRE S5 ARIFTEEL
AT T FPGA - (HJE, TASRNAREER FPGA [ FEHE . 1R FHFEX
R, MIRAFF[E 2 stream o

A.4.3 #2[rE: DMA buffer 91 [A] FIFO

TEX BB, Xillybus IP core ¥ host 7 RAM H /) DMA buffers H1 B4 #E & 2|
FPGA 1 FIFO H . Ak, core ffifi—%& bus master # 1 (PCle- AXI4 %) H#
M host BN A7 H LB YR, TWICRR host [ processor [T «

#2 JAEIR L FIFO /) “full” /5 5B T FPGA 1) DMA buffers it H B£8R 7] F
Pl . 24 Xillybus IP core &:IE3KE H FIFO M “full” 55, 7 HEF:LL DMA buffer
HEBIRESIFN, 2\ DMA buffer ZREUEHR TR ES A FIFO- %4 FIFO F x2S
{5 DMA buffers HZET, P core FINFERIRASHL B 1 EREEE . 9%)5 )\ DMA
buffer b A 4 HH T Zb4REE

HEARE LR, IP core AIBEIEA T H MG, BlanftEH A stream S HIEdE (A
HAA—1HE FIFO) - FEit, 7E FIFO R “full” {55 2 AR PR A 5 Pk 8 50E
B2 (A A GEAAFERENLREIR - SXMIER A AN, (HEARTE . IP core FRIE 512 F
f] FIFO ZW5EE -

FE AR 24 SREE B S SE 7511 DMA buffers, HIREEG MO &2/ DEEE -
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A4.4 #3KrB: HiHE FIFO | application logic

A45 — T

A.4.6 SLRRZEIL

FPGA "] user application logic Mi%#% user application logic #1 Xillybus IP core HJ
FIFO FREUEHE . BT B E FIFO K “empty” {55 LIS underflow Z 71, S {ATBsal ik
W& DEIREEK -

WBATHZ R LT 8 [ 7 stream AR L ZRF - (1% stream FFIAES AL &AL AR,
2 J& host BN AR FHF 5N 5 A device file «

IR AA T -

o driver (¥ write() BEUR FIRZiliT 5 A— 515 HIERR Y -
o T stream NEEEIE, TR DMA buffers HHE =SR] - FtL, driver ¥FTE

#5155 — DMA buffer 133K [H -
10 ms HH[EE A EAT R -

autoflush HLEIZE 10 ms ZJ5fi% , 53X driver ¥ DMA buffer 3 [F ' & —
FATHE B — A AR

Xillybus IP core )\ DMA buffer 52815 -4 EH 5 A 18] FIFO -

>
-

application logic 7] LAREE M FIFO HFT5 -

B R AR P R B2 N F I ROBRAE AL, A 2 i DUE 77 0% DMA
buffer XN user application software S FFE1EK flush FI%E, HAER R
REMEHEREFTH write() BRECHAH - — MaibEE B atency il 2 X 52
PR -

BT LE ) streams 203, latency 3 7] LGE 5 F /N buffers 17 write()
PR FH SR /D latency, SRJE flush (ZFT7H) write() BECEAA) , (HEH
INEIERGHFFES - o1 DMA buffers FIR/NIA, latency (XHURT flush 1%
K2 A B R R &

WSRHESLHAIE flush 52 IR EMETER 25, AR 2 08]> DMA buffer HIA
NEEENXH), FEIEH DMA buffer BB F 50 - /T, XM ME
—IFALRAE host ET94 T RER RAM, X AKATRER BEH] -
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o W 10 ms & A[#E52 1) latency, IRAMMEEE L, FH autoflushing HLHITE
10 ms B ESIZ 5 E3) -
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