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GAETRER, MRELETEMTFH sk TARTE, REEHAER? EGLF! DMA 3IE—RER—ERE
BISF, Alveo DMA BRI, MREHRNNERENFTAR, BABTHENERF. BULIERHERA
BAK) memepy() 3BIE. 5N, ETHBRETHALES MRERELNES) , AAXE— I EERRMR
BOISIER. RBIAE X A TG FE B ST AR

BIE, BASABARINNEETEENETIRTTEENE, EANMIEMEHERARA, FULFEREN
BB R MM BN TR ENANMESRES. ATAESREY, SREFSBHUENHTEHARATHR
%, EANANERELHEREEESNMMENERS. —RBAT, X—SREFEEE TELES F
BHRTN. ERBREFNNAETESMBITRE, BA—BTLAERE, FL5THTIE.
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v Alveo #HH5 SH
& XILINX. IEERD

BEREREM DVMARFEIENRE, RREBEM cCOX FEREF—HMHZRA, BMRHRCIERELZSM
BT E AT RIE N AR B A S REESREIL. Fih DVMA &4ET, BFEERREBESEEZETHREES
RIFRBISNERF kRS . O, —BREEE, BLNRHREBESEEFTHEIES R, ETMINREHEIRR
#o x86 ALIRRRALIBX FIR(EEE MR, BEITHREBBRAMAITLE. EHMRANSEEFEIETREEMMTEE
Hik. HEBEMEESK, Z AP RBOEMERIESREFNE. BELIUIENE, LBRENEESEEFT
HBIERS, RE— &wﬁﬁiﬁﬁﬁﬁﬁ BRMEERES. XMRE—RATAESAEFEXHITHRF, B

BR_EFH A7 18] B R i B SR R 15

Alveo MBS N AR

BXEREETES! EFRRHESNTERAE, RNEEHELHR—TES.

'ME—%%iﬂuTﬁ¢E%:EMM%&W—WE“(H@L7*$ ; ENERKNRERTERE S ES
(HEERRER)  WNTWAMRE, UARMLHBERNE, BHLIMHFRETENENX

* ABRLE, MESHERMEKMN". ATEEZRGHRIME, MEFERONB LT KT HIEEBZERN
BONTRE . BIWEIHET S, ERKEFEEP MM RS

* 5 Alveo FHIZEZIEIT XRT 1 OpenCL FES K API IR LAY . R MU BIETARY, TR
RBIAL -

s NESERSERREX AN RAMRE~EERFM.

BAITREROIPIRER L ER.
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& XILINX.

F4E

5| S

E \ A
RRELRI T
EXRRORTINZEGSS, BRIUIEEFENEER: doc # examples. doc B REBUIZAERIIEH, examples B

REMABRERGIFETROFFERNREY (RTELMBEITRERN SDAccels XRT 0 Alveo FF%& Shell FHET
).

7f examples BRE T, B®MNEBF: hw_src #l sw_src. IEMNBFRFR, ENTRRGEMIAIN B RVEE AR
EHIR BT TR B XOCC RiIFIJLEE I FPGA LIZITHE X, MHIFRXXHRAMRE GCC TRMmIF, LUEEE
M4 IEEE EiBTT.

AXLEHREF, RNESHTREMARES, Bt ATETHR, RIFEXHHIT TR LE. £EXH
EREAIF, TUMEERMBEREN; R IBTEZEZ SR & ESCR.

ERFLRGIFEERIMNDE, AR RGGIER cMake WERS, BEHFEKIMERE. BEEHM, &
MERIRER make, XFEBATLUIRE ZHMER FEL X0CC WM LSITEH.

SIULS LY
BHwiheE
FIERE N BERT Alveo FEIMMER S . BITENEEENKRBETE: 7 FPGA Hi2. MEAFEHIBAE. &

BHERGIG, RMNOMERIEEE S, KhRLE, FERRNMAOMEEERER D, RIVRITERREEE cPUu LB
TRER, EL—TFHEIXMERL.

s, MREHRITEATRERAXERE., EXREERTZNEFIAMHNFNRAE LES. BREMHLE
HliZiE, RLHFNHFABRER—S. B OHRETE, BARBHERIENE. AN LEMER FPGA
B, RMNEREEAEALLGIREA FPGA &it. FATHARIIZITHRA AR LS. KAIERRFIRAT &
BAARMUAS, BRTEREZZIN, RNEBRXLATBLFRTERPHEMIEEIFL.
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& XILINX. R iy %

ANV REGIM ST EEEES, ERATF Shell BiZ 201830.1 B9 Alveo U200 HIESEF. IREEIKEFFI Shell IR
A, WEERITEMBIEEERG, ATEEHFNRGHIR.

MREU EFmER—SI5, WEBAEETA (EHEL, FOREOTIE SEOEEMHLT. BRTILE
e, BHREIUTFES:

onboarding/examples/hw_src

MREREEBIRR LR Shell lRARARRE, WETBEXE. MMREFRERFEEFHIE Alveo U200, FBAIEFFTH Makefile
HEKE—IT, IBEIEFEEH.xpfm .

AR ATERIUEMW, UTRGIFRMTRITH. B27EE Makefile REIERIZRMIRITF -

PLATFORM :=/opt/xilinx/platforms/xilinx _u200_ xdma 201830 1/
xilinx_u200_xdma_201830_1_xpfm

E%R%EE Markefile [, 1BH{RIERY SDAccel 1 XRT MBI B IEff. MMRERLERIE, WEIT TGS

source/opt/Xi1inx/SDx/2018.3/settings.sh
source/opt/xilinx/xrt/setup.sh

AR XRT B SDAccel IR FZBEERETRUABE, WaSITHITHERER. RE, STUTHS:

make
HWENEESEE—ERE, RRBERBFETE B A alveo_examples.xclbin BI3XH. 1Z3XERNENE S FRIEEX
RS EREPEERANANZ. —BEEEEHRFN Shell BROZXEHRRIZE, ERATLUEITRIT—24%9 .

e LNC S AT

FBFRGHEENHEKER, EXERGG, HRITVSER CMake WERBEMNRANB. FAERGIETHRBEHREE
sw_src BET. ENEXEGEHRECHAM N RG4S 5190, 00_load_kernels.cpp XN F =4 0. iEH—LERHIM
BB XCHENAZBEE, HHHRFEIENBESHES.

BEWEE, BANAR GITEY) EMEPERIEE XRT. FMETE SXILINX_XRT FEEIEE) XRT ZEXiH. a0
R%H, 81T BREBIE XRT %2 /opt/xilinx/xrt) :

source /opt/xilinx/xrt/setup.sh
RIE, ERXRTEERE, SIEHEIWEBR:

cdonboarding/examples
mkdir build

cd build
l Send Feedback I
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& XILINX. Fa e iy 2

FEARRIEMNIET (Make, BEMRIFE. SREE(T Make, HELERH:
cmake ..
make

SR E—HBIER, SATEGRSHIREIE IR BRI TCH LR alveo_examples.xclbin XY EI A
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i: X".'NX I 0: n#E—A Alveo £if%

Bl o: E Alveo FRi&

B
RXEME—MITFRER T NERIGMEE Alveo F. FEZRZG LB, Alveo TR TR Shell (BZRE 2.1)
IEANATCA4REY, Shell AT SEBSEM PC HYESE, BEXBIEERETH, HEWERITER. ERINEFLLE

BRATERE, R HEEREEE.

WIEMAI AR, BAREEREARREE FEH". BLE FPGA RRARETHENE NN —. EEWM TH#
FERTEA, EERMNSAMB—MEE.

XKD
FEAGIF, A1 XRT HFA1L OpenCL IBITRT API, BIEGHSINT, EEERREERIRIE——

BCE Alveo F FPGA, iIZIRME—MREB—RMRE: —EFTREE, —RERF[EEFNRT, EEHEIAEMENA
HITERE. Hi8, MRESMMINARESEEMEEIFLE, X NARREHE, T— P RARBK
M. BRSMMINATUAZEITE KT EHBERIES.

B, DAMATIR 41FIHERK. HEE, ZEPRITRI RT3 00_load_kernels.cpp FHI{TIR.

53R 4.1: XRT #1 OpenCL &3k
// Xilinx OpenCL and XRT includes
#include "'xcl2_hpp"

#include <CL/cl.h>
EXFENF, RFEZE CL/clh, Xcl2.hpp EHERBRENEMINGEE, NSENEISMBLINGE.

—BMAEMBRE, FNFZENIRL S ST, MEZ#HEIH, HIEEHIER FPGA, 55K 4.2 FiR. XE
FrERERNKE, EXLELEMEFERMNBERTHRER.

53 4.2: XRT #1 OpenCL &k

// This application will use the First Xilinx device found in the system

std::vector<cl::Device> devices =
xcl::get_xil_devices(); cl::Device device =
devices[0];

cl::Context context(device);
cl::CommandQueue g(context, device);

std::string device_nhame device.getInfo<CL_DEVICE_NAME>();
std::string binaryFile xcl::find_binary_file(device_name, argv[1l]);
cl::Program::Binaries bins = xcl::import_binary_ file(binaryFile);
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& XILINX. RN

devices.resize(1);

cl::Program program(context, devices, bins);
ALEXEMNTERSGENT:
1. (33-3417) : HHEAZINERBRMGHAEERS. EAGP, BNEESKIMG0RBRF, BNRERS
MR/ RRG, MLAAENERSUERF.
2. (36-3747) : #FAK OpenCL IR 58S BT,
3. (39:4117) : MEFIEMIKATAY Alveo REY M. EXLRHIF, BIVEAGLITHREXHSE, TEX
W RERERID S E N E A BT,
4. (4417) YRiZ FPGA.
44 1TREPRM A RIZRIERIM S . ERIENE, SITIIERE Alveo FIVHFIALE . IMRELERIE, TEM xclbin f
G TBIEEMATLURR .. IREERE, MIZBRIZRMY
BITHH
£ XRT MdafE, NBEBREIT TS SLUEITRA:
-/00_load_kernels alveo_examples
P it SR T R A A A T R
-— Example 0: Loading the FPGA Binary -

Loading XCLBin to program the Alveo board:

Found Platform

Platform Name: Xilinx

XCLBIN File Name: alveo_examples

INFO: Importing ./alveo_examples.xclbin

Loading: ’ ./alveo_examples.xclbin’
FPGA programmed, example complete!

-- Key execution times --
OpenCL Initialization : 1624.634 ms

HER, #1689 FPGA FIRT 1.6 FTTRANIEIL. SEBXNAZIMERTE; EEEHME /0. PCle ITRE, ELEFFH
M—LHMBRE. —RENZENABHNENEEXFAEE FPGA. MERRE, RMNBRXETNA.

-— Key execution times --
OpenCL Initialization : 262.374 ms

0.26 FETIE T 1.6 #! FHNVMATENMEIERISCH . BISCE, HFARMEE FPGA Y xclbin 2IEFERY, B
BARAE BT E) R & T BE.
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& XILINX. T

Mimgss)
RIFX—LL, EATUAFREEL:

* {EM xbutil TATAZGBEIEN. BEETERMEAZM— xclbin 3TH?

* FURMEM xbutil, FPGA LITERMEMLAL? BREEEI FPGA RIZATEHER?
BERiEsg

© FPGA BLER IS HA0HRE. ABEREAT, NEERITREMGL FPGA. XA LUE ENAhrIH (b
IaHES, BEREMNLIETNR, RN TERRR, EREBSIIITTR.

« —B FPGASERINEL, BEMEBERESAE MR

MEBRANFTLAMBSRGE] FPGA, BITRLEES.
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& XILINX. T

w1 BRRNESE

v
BHAVMER FPGA SRIFABIFE R RN EEINNZEAZ. EUBAMEEKENEFIER BN, HER—MIRKERN
ZHRXIEREL. EMENER, EX NIRRT ETHRENEMERE.
BEMARILTZHEITE FPGA L RIFBITHITEEMNMNK . EXBELETIEIZE 4.3 PREEAERENE FPGA 2244
F. XEMPEEHTES. BINESIHHEARATUATER—NEZE, B8R EAE—1 32 #t.
Hizk 4.3: EMEBMEEE
void vadd_sw(uint32_t *a, uint32_t *b, uint32_t *c, uint32_t size)
{

for (int i = 0; i < size; i++) {

cli] = a[i] + b[i];

FAERIEIENRE, EFNZRBTE T REBMAIERRERE. FPGA 2K HHRARIET CPU Ffh. EXHTSAE
oh: MIBHRMNZERIZEH], RNVNENBHERIABHT KT, RI1EH PCle HIFEEM. DMA REF~EH
FriH. ETRELNRGIF, BT THRNATSEEBARNIMIENANGHERESF. REEX—PZRE,
BAA BT D ERIEMN Alveo RIRIGHIMMIRER

KEA
BRAK, BARFENZHANERTE FPGA LIEITES. £ Alveo R EBITIES, LNEMIUHEIF:
. DEAEFATWA FBIENER
2. FEEHNAEZEE Alveo £ BN TFEEHIZE HES.
3. BITHRZLUIREXLET.
4. BAREENEREMEENAETE, LUELESRTE.
mEmn, UERBE-—MREFRLETHE. FEFEEFBRESGNAMEMNRM. THILLRN TR HFENA

=2

o

WMRUARI AR BT INRINEE, BAIRSEEMEREM malloc()  new RAELAF. EAHIFRMNMXFEE
18, AENM Aveo FZENEMAE—RINERE. RIEPELNER: AMUERBANET, —1 Aveo A
HEF, UR—EIINIER, BT vadd THEEMIRHESII. ERBEMNEMT —LHBHER: FM1A Alveo 5L

AEN G RN IE RSB THE,
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& XILINX. RN

IHEFIHITRI BN SES, WFIK 44K EABIG, BUFSIZE }24 MiB, T uint32_tAY6x 1024 x 1024 &,
XERARINEMKBH S EN RGERESREEENEE.

FIR 44: BREGFHE

uint32_t *a = new uint32_t[BUFSIZE];

uint32_t *b = new uint32_t[BUFSIZE];
uint32_t *c = new uint32_t[BUFSIZE];
uint32_t *d = new uint32_t[BUFSIZE];

ERMRMERAEREMAE. IRAAFURREZENRINFTAE. HrERE-NS5E—LEE, RNRRRES
BE|EMRE .

—BERREGSEARNENAERERESR, T-MELSRERBENLEZE Aveo £2FAF. FRMNBIRIESRE
=M CL_MEM_USE_HOST_PTR JEfR 8 OpenCL ZFXR. XHEMHIBENREIF AP, TFENEREBCHER, &
MR EERE AR . AR —ERIFE, ERABIEBAESERNOES, XSFmIBMNEEE.

F5% 4.5 FERFIB KRB A TE S B E FIRETE] OpenCL EFIR.
FI5R 4.5: EAENAFIESERGS OCL W25

std::vector<cl::Memory> inBufVec, outBufVec;
cl::Buffer a_to_device(context,
static_cast<cl_mem_flags>(CL_MEM_READ_ONLY |
CL_MEM_USE_HOST_PTR),
BUFSIZE * sizeof(uint32_t),
a,
NULL) ;
cl::Buffer b_to_device(context,
static_cast<cl_mem_flags>(CL_MEM_READ_ONLY |
CL_MEM_USE_HOST_PTR),
BUFSIZE * sizeof(uint32_t),
b,
NULL);
cl::Buffer c_from_device(context,
static_cast<cl_mem_flags>(CL_MEM_WRITE_ONLY |
CL_MEM_USE_HOST_PTR),
BUFSIZE * sizeof(uint32_t),
c,
NULL);
inBufVec.push_back(a_to_device);
inBufVec.push_back(b_to_device);
outBufVec.push_back(c_from_device);
XEHIRMERDECHIZ APLIRAIE cl:Buffer 3K, HEARBEINZATHENEFNIES av b F co FIEMERR
CL_MEM_READ_ONLY F CL_MEM_WRITE_ONLY [EIZ{TATIERRIX LB F3MIZMm S A Wik, H#angie, EH
EAMERE a F1 b WAZME RiK. BEE, EPAMERIEE c. AEMS, EERE. HINEIMEIGXLE

EHNRAMAEENBMAETRIIMERSIES (BIR, RINREEAERMIES, HEFNBEEEERSR) .
TR, HNMEMIIER 4.6 RHNKED, BMANEFEMLE Alveo .
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& XILINX. RN

FFK 4.6: TFHIEHNHEER Alveo

cl::Event event_sp;
g-enqueueMigrateMemObjects(inBufVec, 0, NULL, &event_sp);
clwWaitForEvents(l, (const cl_event *)&event_sp);

XM, “TEHH"EX 108 1THI enqueueMigrateMemObijects() FUEA . BRIMENEFEE. 0 KRIXE
FHBIIHAOER. I, FATEEN cl:Event %K.

MEREMN AR SHGFEH. ERNAEBHE, RMNATLEERMBSITINFEITER, BEHTENE

FEFERET. BEFF cluEvent R, BMNALUREFERRKE—FSMELEG. B, IHFTRE—EEF

RS, ERMNEBMBPZREEY, TRRAXBHTESSZMMENE, UEREHIRIERANRIE. X

BERAEMLEFE, BRI, XR—NFEIBLS], HAZHITRULER GRS RN RE).

BNMMEFTES RTINS AERARNNAZ, ARIFESRIER L7, BIZ—T, BNHSHFIRMRBT:
(uint32_t *a, uint32_t *b, uint32_t *c, uint32_t size)

RN, aRSH0, b 2281, KKK,

K A4T: BENRSH

krnl.setArg(0, a_to_device);
krnl_setArg(1, b_to_device);
krnl_setArg(2, c_from_device);
krnl.setArg(3, BUFSIZE);

BTk, BARESRMBIGST, UEFRHIIT. —RKE, RNSBERSAZMARIG, LEIIRR
MIT, MIEREHIT. BARABBITRINE] G SATIBNRIDES I 4.8,

FIR 4.8: AMIZBITHEA
q.enqueueTask(krnl, NULL, &event_sp);
MRABERX—2FRF, ALUEN NULLTIEE cl::Event 3%
&fE, —BRZEITEMR, RMNERAFEMEIEN, LUE CPUILEMIME. BIESEESITIK 4.9,

FER 4.9: REIEEEEEN

g-enqueueMigrateMemObjects(outBufVec, CL_MIGRATE_MEM_OBJECT_HOST, NULL,
&event_sp); clWaitForEvents(l, (const cl_event *)&event_sp);

ERANEFIH, RNFESE, UEHTRL. X—mREE. LEIARNEMRXLHAINEER, HITUIEMEE
HREGSIERMIER. MRAETHREMHERNEZIZNGEET, EFCAETHIZERE.

BRT B0 P FPGABLE, AZBITAZKMITEHNAEAE:
1. (60-631T) : MEEARNEET. RNRRENMBEFHOSEAN, EXMAREASERLWMEI

RER AR EIR.
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& XILINX. RN

2. (81-10217) : HHEHEFHRIE cl::Buffer IR,

3. (10817) : AEBMINETE (aFb) 2 Alveo BBHHILFAFHE.

4. (113-11617) : WEAZSY, BFEEFNREE.

5. (12097) : EBITH#.

6. (126-12717) : HARERIEEER cPu EHAEF, ETHRIZEEEY.
EXBRNATRREHITREL. METXAR, BIMERZ AR DS UEERIRE TR S STURIER AR,

BT

£ XRT iRk, MEBEREBIT TG SLUSITRA:
./01_simple_malloc alveo_examples

REFFEHENT TIAEHHER:
-— Example 1: Vector Add with Malloc() --

Loading XCLBin to program the Alveo board:

Found Platform

Platform Name: Xilinx

XCLBIN File Name: alveo_examples

INFO: Importing ./alveo_examples._.xclbin Loading:
Running kernel test with malloc(Q)ed buffers
WARNING: unaligned host pointer ’ 0x154f7909e010’ detected,

this leads to extra memcpy

WARNING: unaligned host pointer ' 0x154f7789d010° detected, this leads to
extra memcpy

WARNING: unaligned host pointer ' 0x154f7609c010’ detected, this leads to
extra memcpy

Simple malloc vadd example complete!

2

./alveo_examples.xclbin’

——————————————— Key execution times -----———-——————

OpenCL Initialization : 247.37 ms
Allocating memory buffer : 0.030 ms
Populating buffer inputs : 47.955 ms
Software VADD run : 35.706 ms

Map host buffers to OpenCL buffers : 64.656 ms
Memory object migration enqueue : 24.829 ms
Set kernel arguments : 0.009 ms
OCL Enqueue task : 0.064 ms
Wait for kernel to complete : 92.118 ms
Read back computation results : 24.887 ms
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& XILINX. T AR

BHEE, BRPESETIANFTENIR. RARINRESBEENE, MUBATHES Aveo BIBMERERS
Alveo DMA 5| EEE R Y 4KiB i R 355. Bk, HMNFEEFNEGFEAE, EEWEILITF. XTIRIEFHERK.

MEMNRGIX— S, RIERAHFX S ENER. BRATREBITHNES LT, BE—RELTEN
EXINESTEFTEMNEN. AR 4.1 HIIEE,

%E 4 1 mﬁ-j-lh R3=1= Iy T1§]J 1

B1E w1
OCL #1151k 247.371 ms
ZESE 30 s
ZHFER 47.955 ms
¥ VADD 35.706 ms
YE 7= R 64.656 ms
SHER 24.829 ms
WERNZSH 9 us
A%E TR 92.118 ms
ENER 24.887 ms
AAlveo->cPU -418.228 ms
Aaveo>cru (INEE) -170.857 ms

XERANEE, ERNIELTEEENFT? 4?7 EREFEXHN~REBHTLESR. BLIETRILERN THE—
TErESRE!

B ANZR )
RIFX—L4, EAUTFREE%:

 WENBRNEFHNEE. BRESHSEEFIESRRMEARZBNABXAR? ENEEARFTERE
[&?

© MRBHRENSRZENEL, METHSBEFAEUEME?
© MRERLZEFM Alveo EFIRIENEBREL, SLEMHARER?
BEREH

. ?Jzﬂ‘]ié%u‘é'ﬁ;%’dﬂ FPGA BLE“RRIN”. 5 cpu #BEE, TNV AEHZED 250 ms WBTE A FECE FPGA. 1EE
=, MRRAZELEBENETE, HNXANMNROIBMEEKIZETCEBI CPU,
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& XILINX. T AR

s BRSENAFEFTEEEAMERNIBEEERE, FEALMHITAFEES BRI FER. RIS ERESR
Bl RIS ERNT

* OpenCL AanSBAFIMI AR TR, FREAMLUEZFRRE L HFAMELEE, BEMN Alveo £EAFIZEIZ FRY
AUER, MR CPUITRIEGFEARIEZAITERES.

l Send Feedback I
29

Alveo IiE-EFAXBEB china.xilinx.com
2019108 23 H


https://china.xilinx.com/
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG1352&Title=Alveo%20%26%2321152%3B%26%2336895%3B%26%2321345%3B%26%2324320%3B%26%2321457%3B%26%2330333%3B%26%2330382%3B%26%2320070%3B&releaseVersion=1.1&docPage=29

& XILINX T 20 M AL

il 2: XFAFESE

fEfr
ERTEMNRES, RNEXNAGFEMT GESE, EE DMASIEERERFS 4KiB TUARXF. MREGFRXF (A0
RZEAHER, RAUELEXMER , BITFNMEEHIER, MFEHAS.
XE2—INE T EIERIE, BRMNETEHMLETFHE? BANZNA S EXTSFHAE?
KENRE
XE2— MR ERARG, FNRSEhT w6l 1F00ET, RMNPOEESL. BEMAERUASEXSTHEERS,
{BAREIHF{1151E A POSIX & ——posix_memalign(). X REENEATIFK 4.4 PR IEE R
4.10, TEHER—F3K 3.4 FIFERIRL, Memory.
53K 4.10: HDECXITFTHERE

uint32_t *a, *b, *c, *d = NULL;
posix_memalign((void **)&a, 4096, BUFSIZE * sizeof(uint32_t));

*
posix_memalign((void **)&b, 4096, BUFSIZE * sizeof(uint32_t));

*

*

posix_memalign((void **)&c, 4096, BUFSIZE * sizeof(uint32_t));
o sizeof(uint32_t));

posix_memalign((void **)&d, 4096, BUFSIZE
EERATXT posix_memalign()B9iEA . HAIMEANZERBIXITT, BIFIFTIARY 4 KiB,

R, XR5RM 1 BESRBOE—N®. HEE, RNELTHAEEFNSE, BIERHA cPu EKIIEE VADD
ERBER d. RIVEEEREXRELRELIMEIRF CPU B ITRHEREE RSN

BITHHA
EXRT iR, WHEEZEBREITTIIISGSLUBITRA:
-/02_aligned_malloc alveo_examples

BEFEHEENTTIARHER:
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B 2: XE5F AT

& XILINX

-- Example 2: Vector Add with Aligned Allocation -

Loading XCLBin to program the Alveo board:

Found Platform

Platform Name: Xilinx

XCLBIN File Name: alveo_examples

INFO: Importing ./alveo_examples._xclbin

Loading: ’~ ./alveo_examples.xclbin’

Running kernel test with aligned virtual buffers

Simple malloc vadd example complete!

Key execution times

OpenCL Initialization - 256.254 ms
Allocating memory buffer 0.055 ms
Populating buffer inputs 47.884 ms
Software VADD run 35.808 ms
Map host buffers to OpenCL buffers : 9.103 ms
Memory object migration enqueue 6.615 ms
Set kernel arguments 0.014 ms
OCL Enqueue task 0.116 ms
Wait for kernel to complete 92.110 ms
Read back computation results 2.479 ms

BM—ENECEFET ! UBRNMNBXLERSRH 1 WERMLE, TREGEHLATNK. FEER 42 THIFS.
IR, ATILEEEEMEMR, AN PHIER T RMAEITEEL.

+x4.2: ARTRY - R~ 2

B1IE 1 =l 2 YY)
OCL #1151k 247.371 ms 256.254 ms -
ZHENE 30 ps 55 ps 25 s
EIETE 47.955 ms 47.884 ms -
% VADD 35.706 ms 35.808 ms
BT RRET 64.656 ms 9.103 ms -55.553 ms
EHEE 24.829 ms 6.615 ms -18.214 ms
REAZSH 9 us 14 s ;
R#%IE (TR 92.118 ms 92.110 ms -
ENER 24.887 ms 2.479 ms —22.408 ms
AAlveo->CPU —418.228 ms —330.889 ms 87.339 ms
DAalveo>cru (IRESE) —170.857 ms -74.269 ms 96.588 ms

Alveo IiERFRBAEH
2019410 523 H

china.xilinx.com
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& XILINX T 20 M AL

88! XEHRITRES, HAFILPATRIER L 100 ms. CPUREMAER, BRRAEBX—NEATRESELAR
BN, BRIOHEBIKIENE . SHAEFHENRMNFTRENAEES . ENEREFHNSE/LEDINTEN, &#
EREFRMEEE TAEE.,

s, ERCERREBITRIERERE, XFEEARGNER. RIMEELEPEAFNXNFTAR, MAZHITE
FRPZEBAEN.

B ANZR )
RIERX—SKH, TAIUFRAELS:
c BRRENENEFNEE. BAATRGH2ENXREZTKAMIL?
7

o« ZAEMGESEXFTHE (REFEH OCLAP) . BT EITTENHMIVEEIZIN, BRELI T XEFE
ZEHER?

BERRBLE

* RMFAFHETELUERIRMEMERE. REHIRS Alveo FHEMNEFIIT.
BMNATEREHERT ! S EM OpenCLAPI SECAGFEHEBRLER
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& XILINX. 0 3: # ] OpenCL 4N 7F

il 3: £/ openCL 3ECAF

(M

WERDENAFEXNF LR, SHRYEEELETHREEZNE. TEEEM OpenCl FEAUAZ—1TER, B
ik OpenCL #1 XRT YECATE, REFBENRRFBIAFA=EES, HEREM. RMNKBEDEE, FEHEEXNRIE
FEMAEMm.

XBAB

NS L, XR—iksh, BSRG1218E, XM RESHRBIEE. XREARINLBERRENA
F=EAESE, MELL OpenCl BITHARMNOEESF. —ENEFER, RNFEFRCNRSFEI[A=E, 7
REVTIEIE IR EE .

HEEOERAE, RIVETIR 4.10 AT 4.11,
Hzk 4.11: {&£A OpenCL M ECXIFFHIETF

std: :vector<cl: :Memory> inBufVec, outBufVec;
cl::Buffer a_buf(context,
static_cast<cl_mem_flags>(CL_MEM_READ_ONLY |
CL_MEM_ALLOC_HOST_PTR),
BUFSIZE * sizeof(uint32_t),
NULL,
NULL);
cl::Buffer b_buf(context,
static_cast<cl_mem_flags>(CL_MEM_READ_ONLY |
CL_MEM_ALLOC_HOST_PTR),
BUFSIZE * sizeof(uint32_t),
NULL,
NULL);
cl::Buffer c_buf(context,
static_cast<cl_mem_flags>(CL_MEM_WRITE_ONLY |
CL_MEM_ALLOC_HOST_PTR),
BUFSIZE * sizeof(uint32_t),
NULL,
NULL);
cl::Buffer d_buf(context,
static_cast<cl_mem_flags>(CL_MEM_READ_WRITE |
CL_MEM_ALLOC_HOST_PTR),
BUFSIZE * sizeof(uint32_t),
NULL,
NULL);
inBufVec.push_back(a_buf);
inBufVec.push_back(b_buf);
outBufVec.push_back(c_buf);

FEAGIH, RNERFFREHASET OpenCcl ZHENR, MAMRTREAFZEES. BRIMITTLUR XL E FXY
% HEBAZE MigrateMemObjects() 5 EE OpenCLIh&E. LAY, BT & FMEER, ERNKETFERFZEEE.
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& XILINX. S 3¢ {6 OpenCL 4L N 7

St cliBuffer M E B WA HAEURGI EMWRE. IMHREIBMTHLER: RIMNENER
CL_MEM_ALLOC_HOST_PTR M3E CL_MEM_USE_HOST_PTR, &H#IE{TRIRIVEENEER, MAERFHEENES.
BABFEEANEHEAPEE (AARNSE T HNEE) , FTLUEE NULLIEAZK.

SRAIEENE OpenCL ZFMRGTEIFATS LRGP ERMAFRZEES av b M do W WISIEHRSE ¢, ERZ
PITSREEERNEFIZIES, BIRGE co FAVEMFIFE 4.12 FHIRIBIERZ B,

Pk 4.12: BT EFRF MR EES

uint32_t *a = (uint32_t *)q.enqueueMapBuffer(a_buf,
CL_TRUE,
CL_MAP_WRITE,
0,
BUFSIZE * sizeof(uint32_t));
uint32_t *b = (uint32_t *)q.enqueueMapBuffer(b_buf,
CL_TRUE,
CL_MAP_WRITE,
0,
BUFSIZE * sizeof(uint32_t));
(uint32_t *)g-enqueueMapBuffer(d_buf,
CL_TRUE,
CL_MAP_WRITE | CL_MAP_READ,
0,
BUFSIZE * sizeof(uint32_t));

uint32_t *d

—BERME, RINATUERERARPAZEEHAREFENS. BFEIE, OpenCl BITHHESIITHNER
BTSSR, FTATERANMS SN EFEEME AR enqueueUnmapMemObject().

RZPIPITRIZFE, BAMRBBMAEFIBEZRS, BATULKRERAE. THEFHHAER, BRIORTUE
FERRETZE 77 OpenCL i:ﬁﬁﬂﬁféé’?—;‘%ﬁwgﬁﬁﬂi“”?‘ Alveo FHHIEF/AFES, HFARNEBREFIHE
FNBHERE. XR—NELIBE R RRES, EMRA LR, F15%4.13 PR ELUE cEBEENAF.

FIER 4.13: AR LRSI F P Al

uint32_t *c = (uint32_t *)q.enqueueMapBuffer(c_buf,
CL_TRUE,
CL_MAP_READ,
o,
BUFSIZE * sizeof(uint32_t));

REEMAIFNE, BFESHNIIEAENR, WESITRTEMBREN. RNSERFERFTIL, MAER
ZHIMEFER free(). XMARSATITERZBILE, WNFIK 4.14 Fi7R.

5% 4.14: 9 RIFIHE OpencCL HEHIERE

-enqueueUnmapMemObject(a_buf, a);
-enqueueUnmapMemObject(b_buf, b);
-enqueueUnmapMemObject(c_buf, c);
-enqueueUnmapMemObject(d_buf, d);
-FinishQ);

BEX—AMNEETERE, EEETIRBIT

00000
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& XILINX. S 3¢ {6 OpenCL 4L N 7

1. (63-901T) : f#£F CL_MEM_ALLOC_HOST_PTR JEfFYBRE .

2. (94-10817) : BFRHRAVMIMANEFEREE A A= S AR EA.

. BEE—FEITAZ

4. (144-14817) : MGHALER, HENMNIBEENANE.

5. (181-18517) : EAFTEEAAFIHBENAENERE, UEERBMEREN.

w

BITHH
£ XRT MafE, NBEBREBIT TS SLUEITRA:
./03_buffer_map alveo_examples
BEFHEHEDT TIASHER:
-— Example 3: Allocate and Map Contiguous Buffers -

Loading XCLBin to program the Alveo board:

Found Platform

Platform Name: Xilinx

XCLBIN File Name: alveo _examples

INFO: Importing ./alveo_examples.xclbin

Loading: ’~ ./alveo_examples.xclbin’

Running kernel test with XRT-allocated contiguous buffers

OCL-mapped contiguous buffer example complete!l

——————————————— Key execution times -----————-——————-—

OpenCL Initialization : 247 .460 ms
Allocate contiguous OpenCL buffers : 30.365 ms
Map buffers to userspace pointers : 0.222 ms
Populating buffer inputs : 22.527 ms
Software VADD run : 24.852 ms
Memory object migration enqueue : 6.739 ms
Set kernel arguments : 0.014 ms
OCL Engueue task : 0.102 ms
Wait for kernel to complete : 92.068 ms
Read back computation results : 2.243 ms
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& XILINX

®A43: WFEY -3

il 3. i H] OpenCL 73 i N A7

B R 2 T3 Ao
OCL ¥4tk 256.254 ms 247.460 ms -

SA7 I 55 ps 30.365 ms 30.310 ms

ST 47.884 ms 22.527ms | _25 357 ms

# - VADD 35.808ms | 24.852ms | —10.956 ms

25 A7 WL i3t 9.103 ms 222 s -8.881ms
B H AT 6.615 ms 6.739 ms -
WENZSH 14 s 14 ps -
WIZIZ A7 i 92.110 ms 92.068 ms -
FENEAT 2.479 ms 2.243 ms -

AAiveo—cpu ~330.889 ms | —323.996 ms | —6.893 ms
Arpea—cru L) -74.269 ms | —76.536 ms -

B REASRTUTX B LILRE R, BERNBIAREAEMHESEMNRE, AZERGHLMURE. KRL,
BOTNAFEIRRITIR 18, (BRI BHARNEGAIE. EALESNARRBE—FHEFJMFIBARRSE L, &
MAUEREZEER, BERSH[EHN CPU EFR.

FELZENME R, BERRAXMAERXMAENEEZFSREEKEE, BE—RASENRNXERE EORER.
BREMXMAN, BITHEREFREXBE MR,

TR R FE A4 CPU IEIXMAFRREER. BRBBRIMERINNTRERTTINEE, ERUTEIXD
APl YECATE, BEMMIEIERIEAF P . X4 CPU F1 DMA IR EMMEEERS. BRI PAEM
BR—, XMBEELERN. DERERIK, MEMRSEXZNESE, LEETHARRER LK.

—RIBEAT, NBERENRAMXEEREEOEES. MREASGSY, MG XEFAEBEBLENSMRERE.

B ANZR )

RIERX—SKH, TAIUFRAELS:
c BRUENENEFNRE. BAITAERGT2ENXRRTRAMIL?
s R EREMFTIRSEAFHFEBMAG.
© MZMUSANEFEHBREBITAR, SREMFARBR?

l Send Feedback I
36

china.xilinx.com

Alveo IiERFRBAEH
2019410 523 H


https://china.xilinx.com/
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG1352&Title=Alveo%20%26%2321152%3B%26%2336895%3B%26%2321345%3B%26%2324320%3B%26%2321457%3B%26%2330333%3B%26%2330382%3B%26%2320070%3B&releaseVersion=1.1&docPage=36

& XILINX. 0 3: # ] OpenCL 4N 7F

BEREH
* £/ OpenCL #1 XRT API BEBS RIS /BABIERELLE, BAMRAE LHREBETFHKM
BERFRNHKNZAKEBITHE, BMNTURSHAEME. TENBHINLNRG,
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& XILINX. T4 AT LEOR

— L= 4

Bl a: FITHRIBER

[k

BINBERZELECHEZRA, EMIUEEMRZRL, BRARMERES. HEE, RNTUARINEE
A BATATAR— N EBIRAE S HIR, MRKEERE . XM EZFEEREEHN AN, BNBATURE
EHERRER, HTERESEMER.

AEARBIF, FAFEIRBASARERNABEMALL. BZERRINBMES—EXRBELRS cPu HEINEE,
BMITHEARATA—X 32 IEERE. ERHBT CPU MTHEEERSSZ (MEARBRET PCle FRMEBIRMNMA
%) , cPUuMEE—EHIERNS. NAEZHEREIHET .

A8 DOR =EHIREE WA S12 UAMEOTRE .  WREAFITMEFFOBRER, RATASNOITSHEHILIE 16
NEFITT, MAER—. Bk, RSEFSIMAEEN, FEEZEIRTG 16 FNE.

RENH

AEAGIG, MRBNBEFZETENRYE, HRARHERRNE, RINBERELXSRA 3 TEHERIKE,
BAETHRHHR 2 AZZFRMN vadd 2R wide_vadd.

EAKBAE, XEZIIAFE XRT 1 OpenCL FIEAAFENSZ—HHESHIRIL. Alveo K EBMNMFHEERETA.
BAMTXLEHAMERCHLE, BARSLN, GHEFSEIWAECNLE, BPEANEMEONTA
wit. NTRIMNNEEREMZES (RRATIRA) , BHAEMAE 4.1 hFRAIFRING.
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& XILINX. T A ST AR

DDR 4 1

L 2

VADD *#ii

4.1: 35 VADD RTEiEE

XEMMABETRNEBERFAENIBEFH[ERMPITSTRES. BEHIENE, KELXtEMSEL
AEPMREEEF. BMARELH, TRAENTFLEHITRENEE.

BT aSITHAXA S iE et EE, BELRFEFEENEIFEER, WEEEREEATXRTHINE. EREE
T BARE OpenCL B2, 1845494F cl_mem_ext_ptr_t SEEFESBEERR CL_MEM_EXT_PTR_XILINX B4 4, 12X
—IfgE. KABEMTFIE 4.15,

5% 4.15: J9 XRT 35 ESMNERTF1EEE4E

cl_mem_ext_ptr_t bankl_ext, bank2_ext;
bank2_ext.flags = 2 |
XCL_MEM_TOPOLOGY; bank2_ext.obj
NULL;
bank2_ext.param 0;
bankl_ext.flags = 1 |
XCL_MEM_TOPOLOGY; bankl_ext.obj
NULL;
bankl_ext.param = O;
cl::Buffer a_buf(context,
static_cast<cl_mem_flags>(CL_MEM_READ_ONLY |
CL_MEM_EXT_PTR_XILINX),
BUFSIZE * sizeof(uint32_t),
&bankl ext,
NULL);
cl::Buffer b_buf(context,
static_cast<cl_mem_flags>(CL_MEM_READ_ONLY |
CL_MEM_EXT_PTR_XILINX),
BUFSIZE * sizeof(uint32_t),
&bank2_ext,
NULL);
cl::Buffer c_buf(context,
static_cast<cl_mem_flags>(CL_MEM_READ_WRITE |
CL_MEM_EXT_PTR_XILINX),
BUFSIZE * sizeof(uint32_t),
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& XILINX. T4 AT LEOR
&bankl_ext,
NULL):

AUBEZRBIFEFEMTIIER 4.11, XHETHRNE cl_mem_ext_ptr_t SREZELH cl::Buffer 11525, HEM
flags FERIEEMT X MIEEFHFMHRE. EF—T, MIXHNFHERHITEILIFAEEAT, BH TS
HHESZAHEMN, UFRNMEERENRI. I TRENITIEAS, IR MULEENERDE.

BN, BRTI#RA wide_vadd A%, MRTHBEFSEEME 1 6B LU, ZRBETERAEME. XHEMEERELFiH
SEVERE R Z B E R

BITHH

£ XRT MdaifE, NBEEBREBIT TS SLUEITRA:
./04_wide_vadd alveo_examples

EREFHEHEDT TIASHER:
-— Example 4: Parallelizing the Data Path --

Loading XCLBin to program the Alveo board:

Found Platform

Platform Name: Xilinx

XCLBIN File Name: alveo_examples

INFO: Importing ./alveo_examples.xclbin

Loading: ’~ ./alveo_examples.xclbin’
Running kernel test XRT-allocated buffers and wide data path:

OCL-mapped contiguous buffer example complete!l

——————————————— Key execution times -----——-—-——————

OpenCL Initialization I 244.463 ms
Allocate contiguous OpenCL buffers : 37.903 ms
Map buffers to userspace pointers : 0.333 ms
Populating buffer inputs : 30.033 ms
Software VADD run : 21.489 ms

Memory object migration enqueue 4.639 ms
Set kernel arguments : 0.012 ms
OCL Enqueue task : 0.090 ms
Wait for kernel to complete : 9.003 ms
Read back computation results 2.197 ms
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& XILINX. T A ST AR

T 44 ARTRE-R~H3

BR1E ~fl3 Pl 4 D34
OCL #1151k 247.460 ms 244.463 ms
ZESE 30.365 ms 37.903 ms 7.538 ms
ZFETR 22.527 ms 30.033 ms 7.506 ms
£ VADD 24.852 ms 21.489 ms -3.363 ms
vepcdid o 222 ps 333 ps
BEHER 6.739 ms 4.639 ms
WERZSH 14 ps 12 ps
RAZE TR 92.068 ms 9.003 ms —-83.065 ms
ENER 2.243 ms 2.197 ms
AAlveo->cpPU —323.996 ms -247.892 ms -76.104 ms
Arpea>cru (IRESER) -76.536 ms 5.548 ms -82.084 ms

ESTTR - RAITERTIhEY cPU!

AEEBBALLEBRMSG. EAEIENE, AREEEME, HRIEEA LD FPcA WARERAELN. EWM
BMNERMMEET LI, XX ERAGFHRINEND., BIREMBARFANEE T A RLRIRE R EERE.
BARAXEFAEBITZEBMNEN, HAREZKED OXHHNEBLIAES, B4 LA AR EREHRE.
EABHNRRNEIMAIMRE. & ERIRTHZ 2R YIER WM ST 16 17, BHRBHR 16 FiRR.
RZA S SEPEELIE 16 N, BIRNTBRRYITATLE RIS DOR FIEMRMBN . B MEOHSRELBANEIE,
MEAITLIE, REHHERLEL. 5 DR BEMAALE RS RIEERE. SENFHSIIMA RMALL, HMNKER
HEESLI 10 AR ERTT

TENE, RNFERXNEEMEN—INEKERE: EXEET. VADD HITEERMER O(N), MARIEEH A
B9 O(N). B, RIRBZE] 1/0 HIEHIL), MAFZHESIL, ABITHEERNELN, LLMERIEEH ON X)
HEBRESE, NEHE LSRN ON) B, WFBXETHERTIERSE, BEE FPGA RIATTRE ST
B, BRIMEHEEMEE, RRGIEEMENME. RE4RTIENEZNASREEERMATEER.

tesh, HMNBATUEREANERFETE—IMEKR. EXEFERE, MK 4.16 Fik:
R 4.16: BAXAERE
#define BUFSIZE (1024 * 1024 * 256) // 256*sizeof(uint32_t) = 1 GiB

EWERRENET. WAEVIREIR 45 FITHELERE. RENEZHEEIEM OpenCL FIAHHIE X B4
BMRLLBREEMRE. IHTEREXNMIGHUREAER, BREENWENANER, NFEEXABEEMBIS
WHRAEHAIE AT HY — R MR
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& XILINX. T4 AT (LA

BB EFLERTEESRSMHELRE. FHE, XtELEEERENANBESMNER. MREIRTEXEN
REBZEEPEREREEZT, BRUWNMNREABRERAVGERBLLEIR. ENEZENEN, EERESG
iR .

< 4.5: 1GiBERF ARTELE - ~F 4

BE Pl a

4% VADD 820.596 ms

£27F PCle TX 383.907 ms

VADD H#% 484,050 ms

££77 PCle RX 316.825 ms

@i vabD (2it) 1184.897 ms
AAlveo->CPU 364.186 ms

R ARBFIIERRXLKRT . EAEKRNET, BRINHATERETMCPU T XERAFATRE?

FHERERE, RNTULKINBARBHAREASHNEELIELRRS, BS FPGA [EIREKIETIREi S KX ERE.
PR b, MREBRME L SANITIEIZ, BALEERFTARE 4.2 RR.

CPU

EHL — InE R

4.2: RAZBUTHTEL

XKEIRNA TR RS, (BRATHENERNEEAIRTT. FERERE, RNLIMERE cPu, BNBIARE
BHEL 120 ms AFERETTT. BRI R, BNFERESTRERS 4 & (TREMER) , SRWEHLE 4 B
&, JHHITEBIT 4 DMER . BRNIZEZFER—D? BOBETNROIEITIHE,

B ANZR )
RIFX—L4, EAUTFREE%:
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& XILINX

w4 FITUBIREER

s BRUENEGRE. BREDIRE CPUREIMIRATHIEEH T =7

o 28 {FF SDAccel Timeline Trace KX EITAT BB UHFEEE. XTHERIEHIIERIIEN SDAccel IMERLE 511
{L35/ (UG1207)

BERRBLE

© FRFTHERMAMMNER, BNEREEHEENSAESNITRIE. MREBEERSH THITRE,
WERIERI TR BRI Frig BAR.

s BRHEAESEEEBNMENSR, RIEZFMAEFNITEMES. FEEENNENKRESEERNTE
ﬁﬁ,ﬁ%m%“#ﬁﬂ%LﬁMONﬁﬁﬁo

© MRELNFR BB EMTTEESHLIE, AEARBEISEML, BELUARBEMEER.
MERNEEL LI, AHTUEEBERTTEAE. TEILRNT—ERITIAHE— SRR E M E) e .
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& XILINX. T B AR

w5 RHHES RN
#ir

EFE—RG, —BRREBE—EkE, RIMANEIRENEHRTGERAAT. BB Pce FRYE
AR 2N EEN, ERETEMETARNA wide vadd PEISSBIFBEEIIMARG], HFHTAEAR
E7,

KSR LRGS0 GPU R, BT Poe HELEABRRHSHRAL, REEHAXLBELT| LRSS
CETIS T

FERER FPGA BY, SLIERXANEIEMFTETRE. MRAKEES DI ELIETER 512 (MHiE, PARNEAH
B ZFHATIL, TRIMATIRMEBHBIEHALIE. MRM/E DDR BLHIE, REREZITEFNARX—FE.
E—MEFLHTHES MOOHILENEETE, BESFHFRERF. IHEMIMREERER, BRDOEBITE
PR

&

(L

M Rt

MABANZEAN? B8 L3R wide_vadd RAZSERR EHIAEIRBRI IR R HHES TR, HFaE
DERIFFPGA TS . BEAL, HEXAEHRI A+BH, RERAZTEHAK. BERXNROEBIEHIRKEN—LR
Wik, RARMUEZERAERONA.

AL, FAMNE wide_vadd AZEERRIT EER T —Ri%I5. BHINTRARER & LHNREHIE, MIEE
Fl FPGA 3R RAM (E 7K EREERIREY SRAM) ERIHNEFHE, REFHITITE. Eit, HRMNEERFHEY
BB KRBT A—QRfE, HFETSFIM.

ILFAERNELFEOESZ A DOR HETAXIS, ME 4.1 FiR. EA PCle MHERET Alveo F EERLRE
DDR FfifZRHIEH3E, FEUIHITFHBEMER N AEHR) DDR H, EREBERZXFN. EBTMURT—#, &
Mee HrERsESh”, BRNTUAERBEZANRIRLIELRE, T ERFHEIRERSMITR. LBHE. FARL
BIERMIE. XMHCEEIRWE 4.3 FiR.

CPU

FHLE Alveo
R e
. . . . . Alveo E|FH1

& 4.3: ARAPITREIZ RLE)

B XA EFEFEEN AN Y, RNEBANASERITHESERAE, A\TEZRESEHE. &
AERNEGAZ, RNE-TEZNKEFRECEFTERT 4.
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& XILINX. T 5: A H S

XBAB

RENEEREERAR. AREEHRT, BIVFEREFHIERITES . BRNFEEFE—EHRN. &
%, NEXNFURLSES, REFEERNSHE. BR, THBREFES ST/, EZEREEX. RiNBITE

NEH NUM_BUFS SRIEEZBEHE, RAERE— MR EBRXSERE, WMHK 4.17 FiR.

FIFR 4.17: A5 XRT &5

int subdivide_buffer(std: :vector<cl: :Buffer> &divided,
cl::Buffer buf_in,
cl_mem_flags flags,
int num_divisions)

// Get the size of the buffer
size_t size;
size = buf_in.getInfo<CL_MEM_SIZE>();

if (size / num_divisions <= 4096) {
return -1;

}
cl_buffer_region region;

int err;
region.origin = 0;
region.size = size / num _divisions;

// Round region size up to nearest 4k for efficient burst behavior
if (region.size % 4096 '= 0) {

region.size += (4096 - (region.size % 4096));
}

for (int i = 0; i < num_divisions; i++) {
if (i == num_divisions - 1) {
if ((region.origin + region.size) > size)
{ region.size = size - region.origin;
}
¥

cl::Buffer buf = buf_in.createSubBuffer(flags,
CL_BUFFER_CREATE_TYPE_REGION,
&region,
&err);

if (err '= CL_SUCCESS) {

return err;

¥

divided.push_back(buf);

region.origin += region.size;

}

return O;

XEMNMEESEEZEARNBI NMBUFS X, ARIMNMEEVNENENTFEEAR
cl::Buffer.createSubBuffer(). cl_buffer_region #Z#iFE N ESZNTFEENREIIIE

E. EEIEINR, FETFUUES, BRAERINNRFIPAIAER.
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& XILINX. T 5: A H S

HAMNIRE cl::Buffer MRWEE, BEAZRFMEH, WK 4.18 Fir.
FlsR 4.18: ALBSTHI XRT ZFHEA

int enqueue_subbuf_vadd(cl: :CommandQueue &q,
cl::Kernel &krnl,
cl::Event &event,
cl::Buffer a,
cl::Buffer b,
cl::Buffer ¢)

// Get the size of the buffer
cl::Event k_event, m_event;
std: :vector<cl::Event> krnl_events;

static std::vector<cl::Event> tx_events,
rx_events;

std: :vector<cl: :Memory> c_vec;
size_t size;
size = a.getInfo<CL_MEM_SIZE>();

std: :vector<cl: :Memory> in_vec;
in_vec.push_back(a);
in_vec.push_back(b);
gq-enqueueMigrateMemObjects(in_vec, 0, &tx_events,
&m_event); krnl_events.push_back(m_event);
tx_events.push_back(m_event);
if (tx_events.size() > 1)

{ tx_events[0] =

tx_events[1];

tx_events.pop_back();
}

krnl_setArg(0, a);
krnl_setArg(1, b);
krnl_setArg(2, c);
krnl_setArg(3, (uint32_t)(size / sizeof(uint32_t)));

g-enqueueTask(krnl, &krnl_events, &k _event);
krnl_events.push_back(k_event);
if (rx_events.size() == 1)
{ krnl_events.push_back(rx_events[0]);
rx_events.pop_back();
}
c_vec.push_back(c);
g-enqueueMigrateMemObjects(c_vec,
CL_MIGRATE_MEM_OBJECT_HOST,
&krnl_events,
&event);
rx_events.push_back(event);

return 0O;

}
YR 418 1, RATHEMHBA G A SETH A BUEEARHERE:

1. ANEHAZFE Alveo FHERRHEFITFEHBA .
2. REMEFRENZSH
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& XILINX. T 5: A H S

3. AZIBITHERA
4. RIREILERIEHHBA

A, EANETRARNIZKFREBARIGFRITHRIE. RNAEFTHFREGHEBTH (RIFZATHGFH B
), BAREMIBRRKENEN . HERNRAETEHRNBEKRCR. BEUER cl:Event XK, &
BuEEMiE. SHEENEHCIAORTERIIT RESESEHNTAEERREEE)

EMNARKKZREITH, REFHEENEWERET SIHTUSEHERAEYE. HIE: MRENE
RSBV EE T 50l 4 BEIRGH, BRINNERFTSKE, BASTHENRMBNESEMERIELE
ZHIREMBENAIE. FREITAR, RINLIVEEFERT LS, HATREMR.

&E, MRFBNTRE—NEERE, RTEIRERAXFRIT. BILTME, QTR LUBT ENERR
CL_QUEUE_OUT_OF_ORDER_EXEC_MODE_ENABLE, R ELEHSBAFI.

B, ARGIPHRBERIEEN. RNAEARXLRY, MARZEEMN main() HH AP, FRILZIMEBFE.

BEEBES CRSERASEXASE, SEECINNS. RNFTLLBENTES. BREiB2IBEE
%, MANETEENERISHLANST, REGTELHE, RINREBLELRES (MALRES
BEEMARLTFRERES! ) .

BITHHA
£ XRT #tRLfE, NEEBEREITTIGSLUEITRA:
./05 pipelined vadd alveo_examples

BEFEHEEOT TIARHER:
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& XILINX b

-— Example 5: Pipelining Kernel Execution --
Loading XCLBin to program the Alveo board:

Found Platform

Platform Name: Xilinx

XCLBIN File Name: alveo_examples

INFO: Importing ./alveo_examples._xclbin

Loading: ’ ./alveo_examples.xclbin’

-— Running kernel test with XRT-allocated contiguous buffers
and wide VADD (16 values/clock)

OCL-mapped contiguous buffer example complete!

——————————————— Key execution times —--—--———-—————-

OpenCL Initialization : 263.001 ms
Allocate contiguous OpenCL buffers : 915.048 ms
Map buffers to userspace pointers : 0.282 ms
Populating buffer inputs : 1166.471 ms
Software VADD run : 1195.575 ms
Memory object migration enqueue : 0.441 ms
Wait for kernels to complete : 692.173 ms

F46 B R TS5 EXRBITHEEHNGR:
= 4.6: 1GBEGFRAMRLE - RKEEIRFESTE

BRIE ~f a w5 Aa>s
34 VADD 820.596 ms 1166.471ms | 345.875ms
E VADD (&) 1184.897 ms 692.172ms | —492.725 ms
AAlveo->cPU 364.186 ms -503.402 ms | 867.588 ms

BR—RXEERKINERT . BEARXLHE!

5: RIS

MEATRER I RIFFRNIAF, MIB? =+75it, EREE, EEISHERTK.
Mt ngk 3
RI\EX—XL, TAUAREES:
REENEFERE. GIFREHIEBMERS?
s BXERT, EEREIER? TEFRENEEMEITHNAMEm (WREE) ?
Alveo IIFEEAEHAES china.xilinx.com
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& XILINX. T 5 ARG

BEREH
- HREEEREERMMG ST HREZHRERT
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& XILINX. T 65— A

Tfle: 5—R
&

BARASUABKEHSE TIE? MNIERICAL: VADD KA FIREBHMAIERE. EXERT . MRALEMELE,
AU ERABSRER, REMI CPU M. REEBEIETEHRE 386 Turbo N TEEFHUREITEA
MK, hR—#F,

ENROIPRERBOAHE, BERRRAERK. REEMXMIEE, REZENFEHEITEN. REBEH
ibe PRBRFGEERRGHRIEFN, ERECEERAZANE. BAEASRIEN, RETHE—T.

RENH
T EBNEERYR, MERFATEENE . LRIVER OpenMp FHTHALIERRTEIF. FATMARSL omp.h,
SAFR1E) CPU X AB R OpenMP 4RiEE7R, FIFK 4.19 Fi7R.

55% 4.19: £ OpenMP H 1T ERHF

void vadd_sw(uint32_t *a, uint32_t *b, uint32_t *c, uint32_t size)
{

#pragma omp parallel for
for (int i1 = 0; 1 < size; i++)

{ c[i] = a[i] + b[i];

BN, REFE-LEBE GCC MALSITHEIR, (B CMake HEEEN] (REB X% OpenMP) , EtHA]
A EEEEFET. ARFIFHRIBERE 5 FHRBERTEEE.

BITHHA
EXRT #MMiafE, WHEEZEBREBITTIIISGSLUBITRA:
./06_wide_processor alveo_examples

BEFEHEENTTIARHER:
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& XILINX

-— Example 6: VADD with OpenMP --

Loading XCLBin to program the Alveo
board:

Found Platform

Platform Name: Xilinx

XCLBIN File Name: alveo_examples

INFO: Importing ./alveo_examples._xclbin
Loading: ’~ ./alveo_examples.xclbin’

-- Running kernel test with XRT-allocated contiguous buffers
and wide VADD (16 values/clock), with software OpenMP

OCL-mapped contiguous buffer example complete!

——————————————— Key execution times —--—--————————-—
OpenCL Initialization : 253.898 ms
Allocate contiguous OpenCL buffers : 907.183 ms
Map buffers to userspace pointers : 0.307 ms
Populating buffer inputs : 1188.315 ms
Software VADD run : 157.226 ms
Memory object migration enqueue : 1.429 ms
Wait for kernels to complete I 618.231 ms

-- Example 5: Pipelining Kernel Execution --

F 47 BN TS5 ERBITHELNER

#z4.7: 1GBERZRAREL - IfFES OpenMP Xttt

BR1E =Bl s %l 6 As->6
14 VADD 1166.471ms | 157.226ms | —1009.245 ms
FE4E vaDD (BiH) 692.172 ms 618.231 ms —73.94 ms
Dniveo->CPU -503.402ms | 461.005ms | 964.407 ms

MRFETHRHERREAEEURIFEPESTILEMNL . IHERXMEINER.

Bt n%k>]
RIBX—SL9, EAUFREEL:
- HEEREMZE LB cPu!

« 28 OpenMP HiFHER; EHDH CPU Bl A REB MR Nk 2T ?

6. i R
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& XILINX. 6 U

BEREH
o RLETRIEE, BRER—T: BHEM ON) ERKTHmAT CPU B,

B! HENKRE—TESEFRAYIRIE.
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& XILINX. Sl 7: A OpenCV 4 %

afil 7: {#£F opencv I E &R

v

ERALIER FPGA MEM—ANASE, REA/LY. BAtLERKREREN, MREEHITEMRENGERRLE,
FEEEGAEEA, HTHEHMEZEX. EREEENRE, EIFEFARNAIEREIAEZ LK.

KRE—NEEHENRA: RLEHEE, ZEERRN—MAAEG, HERERE—TMHNEES YR, 1T
LRI SRR T AR :

1. NAFIEEERGE.

2. MRFE, THHEHERAEBIEN. EABIFER Opencv EMEVAER BGR. BEREELRLZH, M
SNRKHEBRER (MRGETF) BRHIE, @IEHTRALE. BAERNS, ZAEMRSRT (IE
BRPEARRIHBE, RIEETIROIFHD

3. MTREEK, BRMEMNEE.
4. EEMRIEE EERSLGEREE.
5. EHEE, FHEEIAE.
B, MREEIRRANCBLESE, ZIRIEWE 4.4 FiR:

(1) 152HY

(3) 1=HY

(4) 4818

"BE BN BN BN ©) %8
& 4.4: FEHEEEER
LEXATFHESRR, HARERUIENFCIERLE.

ESIENE, RPBRERINFAORTR. EZRTHTEHRNBRIEDAFEREHRRES~ESHE. W
RIATATLUE FPGA FHUTIARXLIE, ERPREBEHAFERAN, BASNMERITENTINNTEBEEHLIER
PNo BMAUFAR—R, WEEHNEERZEE, SHXMRNEAMNEAFNER D ZIERTHER.

| Send Feedback l
53

Alveo IiEFRHEBEB china.xilinx.com
2019108 23 H


https://china.xilinx.com/
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG1352&Title=Alveo%20%26%2321152%3B%26%2336895%3B%26%2321345%3B%26%2324320%3B%26%2321457%3B%26%2330333%3B%26%2330382%3B%26%2320070%3B&releaseVersion=1.1&docPage=53

& XILINX. Sl 7: A OpenCV 4 %

REEALBARERERE, SHHEHMLEESGE (MBERER  IEASFRKEHITLEXEE
& (HHHEXRKRER) . BEBAT, RONATURAXANFEHITHRIL. LHEEBRAUESHLEZNE
EMAZ, R FPGA ESKIMEMBEHEN A,

RN

SHXANEE, HAVEAFERE xf:0pencV B, XEBHMRUESIIT RS AR B EEERRER Opency I
BEo. IESh, FANEFWLUREFE, HEMNSEH Opencv ThEESH M EERE & L.

A4 g8 X Lk EE X A A T RS TR IR R /S A0 FR . N, FATAT B MIRIGSLS M E R A B RIa R, Mkt
BE, BERBEANHENE, REFERAERHITH—SLE. EXERIEMEELE FPGA LMK, TFEIREHEE
AT, MEREXERIELRESIINHITR. BE—THE—NRKEINGER, EE—WEAXEFRAETSRE, MA
eHERTE.

7 xf:OpenCV FER, BAIIBEERE ESTERLEBENGERESTSH. HATHIEMHRE, BFSARRE
OpenCV AP35 (UG1233)it— TR, SBIT LA THEIREFFEL OpenCV % xf:0OpenCV Hiz:

SDSoC IFEHFE: 1% OpencV IFFE 2| xfOpencV

EIEE, ZBEETHNBERBHBRARINEILER spsoc, ERAZEIER Opencv ERERZRET, HELSFAEL
[E1#E3E A T HY Alveo BB BE#R -

BT
£ XRT iRk E, MEBEREBIT TG SLUSITRA:
./07_opencv_resize alveo_examples <path_to_image>

EAXGIERNEFEHEES %, BROAFEHENER. BTAEEE AERY 8 MER, EBATEY
@A 8 HIfEH. TERTRNE 12 2% EELEE, RtENMABRGEHEENTEK:

in_width X out_width X 24%512=10

MRLAHE, BEFEALEREHE, SMERBEFHLAENH. HAXHIERIZENEKRENR; RIGEBLIETE
THENEG, LREEXERMPOIENGERE. BT SSIIBEMEE, MERBREOANRGHERIFEEX, &
IBREFSEZMR.

BRT MERRE M Opencv SEEL /5 RIIH B ER, ZiEFTRME R TIIAERRIHEE
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& XILINX. 01 7: 1 OpenCV ik 414
-- Example 7: OpenCV Image Resize --

OpenCV conversion done! Image resized 1920x1080 to 640x360
Starting Xilinx OpenCL implementation...

Matrix has 3 channels

Found Platform

Platform Name: Xilinx

XCLBIN File Name: alveo_examples

INFO: Importing -/alveo_examples._xclbin

Loading: ’~ ./alveo_examples.xclbin’

OpenCV resize operation : 5.145 ms
OpenCL initialization : 292.673 ms
OCL input buffer initialization 4.629 ms
OCL output buffer 0.171 ms
FPGA Kernel resize operation : 4.951 ms

ERZRBMOEBRA MR, FUANSZABESITEREITIEL . BRUXEEAE cPu _EALIBEIRFNTE Alveo + EALTE
BRI AR

WMIE, HAVEEER Alveo FF1 CPU HIEAMRTHE LT . BAVMEANNEIERNIBEXNRRZ ON), EXREHIER
BREMITE. B, BOTGZA—HZ /0 #1240, HAITLUBM cPu, BIZEHR.

XEESEIENR, RMMTHE-RIETHE 2 HRMIBMAIHRZNTE. RNFERHEARKENHKIE, B
TRBEGE N HAAKRPI =02 —, MEEESHR, BERWOM. BXAGIORB, ik 420 Ffin, AR
T4

HF 4.20: Moy HEE

uint32_t out _width = iImage.cols * 2;
uint32_t out_height = image.rows * 2;

BRETRA. BANTUABRIESKEMT.
-- Example 7: OpenCV Image Resize --

OpenCV conversion done! Image resized 1920x1080 to 3840x2160
Starting Xilinx OpenCL implementation...

Matrix has 3 channels

Found Platform

Platform Name: Xilinx

XCLBIN File Name: alveo_examples

INFO: Importing ./alveo_examples.xclbin

Loading: ’ ./alveo_examples.xclbin’

OpenCV resize operation : 11.692 ms
OpenCL initialization ' 256.933 ms
OCL i1nput buffer |n|t|allzat|on 3.536 ms
OCL output buffer 7.911 ms
FPGA Kernel resize operation : 6.844 ms
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& XILINX. ST 7+ 5 OpenCV 4 i (4

BNEREFNBURE—IL. —RERTFEMNAZF, F1SERANXEREESEANE. BMNMWER XD
ERIRIEABIRE R, EE L CPU 1RIL 60%.

EFR CPU # Alveo RALIBIZERAVREEIR, RELIMEMWAIE 60 MK BEFRFRELE. HERIFERAT, BN
B IRRT[E{N A 16.66 ms. 4N, REERAERAEEAWEMLEIAN, ATURIE/LFELMT T MARIEIE.

MRERIBI AN EEFERESITRKE, FAMERTLULE W IERE BRI 30%.
3 1920x1200 HIEMAN B, FHABRINSERNZE 4.8 k.
< 4.8: BERGEMARTRL - Alveo 5 OpencCV XftE

BE g )\ N
B4R 5.145 ms 11.692 ms
FEH-4EHY 4.951 ms 6.684 ms

AAlveo->cpu =194 ps -5.008 ms

RERZAL: TRERITHRINACERSEL? £ FPGA FEEAR ER— ML FHBRIE. XSSBULNEINT
WEHRRE, BEEALRS—MON) B2HE. —MEMGREREIT/LREFRBMMEREE.

Bt n%k>]
RIBX—S9, EAUFREEL:

o HREENAR, BHRESR. MREHITE-LHK, SITRHEMHAENR? MRFE—LHE/NR? £HMRS
T ABEERNEITSEFAT?

* [6 FPGA TIIREEARINBRAER GRER, BHEEEWEN) . BERRSTEEKHELE.
BERRBLE
« HEERMEXE ON) EBHEATREIEEMMERLR, E5 cPu BB K.

* fEM xf:0pencv Fit3f FPGA MUK EFETALERESFHFENENE, LHEFEEMIMEREE. X
EENAPRIZKER TS !

o BROTNERIEERALTHREFT BEHI A AR, AEREM ST, FRERX EIEFREDIRERRAE .

BAIZ AL EEIRTNT, WARRBERE, £ FPeA RIGPRAMEGE FHRIE . £T— 5 FRINBTRE
R—IFIE.
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& XILINX. ST 8: ] OpenCV ik 241k 4 f

af5ll 8: {#£F OpencV FRIKLZALIRIE

[k

FEENRBIREMNTRT HENICLERE L. BARXNEEANZHHIERHNMEN R, EFEEREFET
ABRFRAZITE SR (WATAEMNRZEIER  IFHERBAEMBEOSHEE, TE cPU BIR, #
HA A EBER .

BRILFEMNEKIE FPGA WEIEMSE: REZK. BRENELY, AIAFEEREMEEFHERS. RUUEARK, 2D
REFEREGNEMERLZER S —MEIRLCIERKEME, MAFERDE LN —MRERBIT—MRIEXR
BEAE.

EARGIFR, RMNBERZANEHRRF, UMA—SHERE (Gaussian Filter). XZ2—META5AN . AR
MEFREZ AR AENRIRKER, BTHREGES. RAETUECEERMERST 2D K, SERLHM
k.
Eitt, ERZAITERE, BNIMETLL:

1. NAFIEEEGRGE.

2. MRFE, THAZRAEBHIRN. EAXBIFER Opencv ERIFIAER BGR. (ERAEEL RS, M
SNRKHERER (RGET) BRHIE, @IEHTRALE. BAERMS, ZAEMRSRT (X
BRPEARRTFHBE, RIEETITROIFHED

MTReER, BERNESMNEE.
EEMMIRE L EANLERE L.
R RERI TSR

6. EHBE, FEEIAE.

BERMNAEERN K EE: LERESSHEM. STHRBEHER wout x hout, FIZEEA kK MIEATSHE
0, HEMNENRKEHEREBAHA:

O(wout * hout) + O(wout * hout = Kk2)

o b~ o

EABIRERS, FATATLAL k A EBE A IIBAE. HITEF7x7E0.

KB
SHZE ATk E I 32 R /8 xf::0pencCV [,

FRTE—, RMNBLEEE ERGPERRNMBEGEXGPRER) , SR ERLE 8 MEE. ATk
BB GEEFNTEMAFRE Opencv FRIEWFIF 4.21.

Bk 4.21: =~ 8: MUALEM S S HEH

cv::resize(image, resize_ocv, cv::Size(out_width, out_height), 0, 0, CV_INTER_LINEAR);
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& XILINX. ST 8: ] OpenCV ik 241k 4 f

cv::GaussianBlur(resize_ocv, result_ocv, cv::Size(7, 7), 3.0F, 3.0F, cv::BORDER_CONSTANT);

B E 7 RIRHGERES, RERER7 <7 NSHEHED. i, BRINELEE (EEM) EF ox=0y =
3.0,

BT
£ XRT MtatLE, AEBZBREBITTISSLUEITRA:

-/08_opencv_resize alveo_examples <path_to_image>

FZE—#, BAXGIEROEHEERE, BGLAfFERENER. HTARERENEHRM 8 MEE, MAT
TR 8 NfEH. MBRTRINE 12 LB ERLHIE, ARG EEITEK:

in_width X out_width X 24 %512=10

WMRTHE, BEFRALERER, SMERBEAAFZNS. SR, ZIHAERZENERENR; RNEBLEEE
DPRRNEG, HEENENMLENGRERE. BATIIEEEAMEE, MRERFROABGHEEFEEK, Mo
AIFBRE S TEEMIR

BRT MERFE M Opencv LIS RH ARG EIR, ZEFTEHHLLTIATHHES:
-- Example 8: OpenCV Image Resize and Blur —-

OpenCV conversion done! Image resized 1920x1080 to 640x360 and blurred 7x7!
Starting Xilinx OpenCL implementation...

Matrix has 3 channels

Found Platform

Platform Name: Xilinx

XCLBIN File Name: alveo_examples

INFO: Importing ./alveo_examples._xclbin

Loading: ’~ ./alveo_examples.xclbin’

OpenCV resize operation : 7.170 ms
OpenCL initialization I 275.349 ms
OCL input buffer initialization : 4_.347 ms
OCL output buffer initialization : 0.131 ms
FPGA Kernel resize operation : 4.788 ms

ERERRBIS, CPU FIFPGA HIFERMREAHE ET. EATAA CPU ThEEIEM T K= IERTE), {B FPGA B1THT
B H AR KRN .

IMAELMABIGANEIE, M 1080p BRI R 4k Bl SRl 7 —HAKRGIERAE, WMFIk4.20 i, AEHE
1THRIE

BRETRE. RIOAATUBRE—LIEEFTBHFRA.
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& XILINX

7~ 8: 1 ] OpenCV i 7k £ Av 4

-- Example 8: OpenCV Image Resize and Blur --

OpenCV conversion done! Image resized 1920x1080 to 3840x2160 and blurred 7x7!
Starting Xilinx OpenCL implementation...

Matrix has 3 channels

Found Platform

Platform Name: Xilinx

XCLBIN File Name: alveo_examples

INFO: Importing ./alveo_examples._xclbin

Loading: ’ ./alveo_examples.xclbin’

OpenCV resize operation 102.977 ms
OpenCL initialization 250.000 ms
OCL input buffer initialization : 3.473 ms
OCL output buffer initialization : 7.827 ms
FPGA Kernel resize operation : 7.069 ms

XEEEEL! ? CPUBITHIEHN Tk 10 £, FPGA BITRIEAZETL! ! !

FPGA FSLIEEBR T HITHAIE. LEETRT 1/0 YR, ZFRAERAR. BNTUSEE, ASIERITEZN
& (FIBIARER) , IMN—MRERBIT—MEE, HITHITEZRME (HEEXRER , MREELE
HE. ENEZETLEESHEMOBRERNSEHE, REHITEIT (XMHENELKTE xf:Opencv EFRMHEHIT) .
MERNZIHEMIETRGIL, BRNEBBEMERMENYR. R Frs k&=, x86 KA CPU LHIINERES
FORLIE 9 T, ™ FPGA REELIBIRAR 141 . MBEMELZTESTUIESR CPU 4EE. {ERE FPGA IRIERMH
R, meeaYt ISt REX—MEE, TFSLE, 5 Alveo U200 £ LEOFTAZIRHELL, BAIRZEIER S BR
FHM.

A5 EANREIFITIEER, MTF 1920x1200 MIA B, BITFRISHERTIERS.
4.9. EBAEHRE] 7 B MK ERSARBIHBARERIAITIIEL

*4.9: BBEMSSEEM TS24 - Alveo XTEE Opencv

B1E Rl X A7-8
SR 7.170 ms 102.977ms | 91.285ms
A5 H 4.788 ms 7.069 ms 385 us

AAlveo->cpPU -2.382ms | -95.908 ms -90.9 ms

HEERERH XM ENMNE!

Bt hnZx >

RIFX—L4, EAUTFREE%:

Alveo IiERFRBAEH
20194 10 523 H

china.xilinx.com
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& XILINX. Tl 8¢ liH OpenCV ik Ak s

o HREENNAR, BHESR. MREHITE-EHKR, BITRREEMHAZENR? MRiE—LHENR? KEIFER
MRBF R BRIEMRET AT AT ?

© BREBHIMOEHITIE?
BERRBE
o LR N—DRER T —MRMER R EMRERZ B mN.

* f£R xf:0penCv FE 3t FPGA MUMEFETAELIBRE S FRENENE, LEFEBEMIIBRAEE. X
AN LI SACESE: Db:ch sl

o BRSO AERIERMALTIRE T RERI A BRI R SCIAT, BR SR EEFHETEER AR
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& XILINX sk

BES

BNBEAHSHIZRAMEBERLIE Aveo MIRFAIMERE. HR, ARFIBERTEHRXTIZEDNFRE
MR, | R, BAMUMRTEE. NMETHREXMNMA Alveo HERNZNEZER, BI1BINEHKEFS]
THIEZEHEE G RZNHRIE:

{SDAccel FF X IMEHF2)

{SDAccel SFMEMALIER ) (UG1207)

*F R

(FER B opencv A F3EF) (UG1233)

(SDSoC ¥ #ifE: ¥ OpenCV iL#% % xfOpenCV)

4R, ENLEERFRBRIZZR! EEAMRIZNAFEEBFERBHAFE R itk SDAccel ZEFE, HAK
BRAS@BEAERENHEX.

3% Alveo R ERIB B3 -
Alveo BriEeh NI+t 1n
XTHAITEE:

SDAccel i1z

s, FREMRBHIFF S RIR. BRNEFF SRR, HRRNWREZILEETREBXT AR RERE
MEFLZEM":

DPU 5 DNNDK 15

N EREBF I AR, BRINEMAEHIZEBXEERHELY, RNEPFEBSEHEE!

g
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