—EEEp |

i 7] Intel FPGA 1Y) OpenCL & 175 #5 it

AKZFNL A& Ubuntu 323 T # & OpenCL 47 F & 8 F %, £ & 6 % Quartus
prime.,OpenCL SDK.EDS 4 2k ## ) 4% % ,DE10_nano BSP 1 ® KR R R 4 3 £ T 49 i%
% ,SD F img XA 455 , minicom BEF# % 5 A K E, FAME PClBE A KM %
NEBE w7 ks, BEARAFHF T, iEH T EHET G Intel FPGA 49 OpenCL & 47
&Mk,

5.1 #£# OpenCL E&MEMEMHE R

AB A FHE) OpenCL B17F & 75 2 DL T S0E 43547
(1) A& FHAHE ) DE10_nano JF & ;

(2) microSD K (ZE/ 4GB, FF LM A H) 5

(3) microSD £

(4) USB £ (A to mini-B, JF &M H ) 5

(5) LUK I HaL 5 B I 4% % 1R 24 5

(6) B LI 441 PC,

e USB #2101,

® 32GB ffifidy (24 16GB).,

o 64 (i ME &4 (Ubuntu 16.04 LTS).,

® win32 Disk Imager(i2477E Windows #5 F)
® minicom 14,

e Intel Quartus Prime 44,

e Intel OpenCL {4,

e Intel SoC EDS #x14:.

e DE10 _nano BSP,
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5.2 TEI[a OpenCL Kz FA A DE10_nano FF %& #i f& 47

DE10_nano JF & #if&— 3T Intel FPGA B F | & 4t (system on chip, SoC) ## {4
Wi 6.4 F A4 A T A Cortex-A9 WU AL 2% F1 0 4 F2 18 45, BLA R & 9 B0t R
WPE. Wi AW EAE. B 110k Sl g2 # R ITH FPGA, #4525 CycloneV
S5CSEBA6U2317; i 4h 4l R 7] 1k 80O0MHz B W A% ARM Cortex-A9 4b Bl #%; 32 {7 1GB
DDR3 SDRAM;1 Gigabit Ethernet PHY 4%, Hrfr, IS ARM Ab#45 Hh i FIAEAE 2%
ST — AL PRES 2R 48 (hard processor system, HPS),

EF X} 5F DE10_nano JF &M OpenCL JF & B 75 2 & DL R JLAS AR,

(1) FPGA My & Jr X i HPS & 4t 56 i, HPS RS AT A7k 7E SD K L 518
S,

(2) FPGA [ 77 X FF i & &l 5-1 TR, ks MSEL[4..0 & & &y 01010, F
KR F) ON sy 0,4 3 55— 1.,

HL USBH [

-

<
R !

LK FIRI-458% 1
& 5-1 DE10_nano % # MSEL FFXiZ &

(3) JF&ME4T OpenCL # 7P ifs WiEH =0 — RN, & USBH 1,
SR RIS M N . AR AL E AR 5-1 R T AR, R EE OO IF R At
HL, USB # 0 RS PC 5 R AR Z 8] 15 B 38 B, RI-45 MR S8 PC 5 JF & Al 7]
1 &5 4 4

(4) & 5-2 4 DE10_nano JF % #t # OpenCL 2244, # 4~ OpenCL 2 ¥ H kernel 2
J¥H host B P28 . kernel #2)7 i PC #:4FE R 48 h % % 1) DE10_nano JF & i (1) BSP i#
F1 9 198 A B aoex SCAF 78 FPGA W] 4 #2328 8 3217, host B2 ¥ M Bt PC #:4E R 4%
H142 % (1) DE10 _nano JF & M 1) BSP 3 47 4t 13 LA A= iU AT 0047 SC 18, i1 ARM b 3 2%
AT .
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OpenCL Kernel Host Program

Compiler Compiler

» FPGA z 4

AITERAW

& 5-2 DE10_nano 7 & # #9 OpenCL Z2#3

53 TEMEREGETH

5.3.1 Quartus Prime Standard T %
ARk RAR N 18.1, F#E 4858 . http://fpgasoftware.intel.com/18.1/7

edition=standard & platform=linux&.download_manager=dlm3,
PEPERR A AL . Standard,
BERERA : 18.1,
BAERSE: Linux,
TEIE: RO MGTEOMERL—,
(1) fEHECHRE T E R %EE T 2 Complete Download H1 A Quartus-18.1.0.
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625-linux-complete.tar, {1& 5-3 Fi~,

Complete Download

Quartus Prime Standard Edition Software (Device support included)@

Quartus-18.1.0.625-linux-complete.tar 0
Zi1v: 251 GB MD5: E1CB173C070B7606C028986CFOEDE2D7

5-3 Quartus Prime Standard Complete T &k 3% i ¥ i #; &

(2) FEMAST SCFARZ T R B 3 % # F 2 Quartus Prime Standard Edition H1 )
Quartus Prime (includes Nios II EDS), Uk X Devices # f{ Cyclone V device support, Il
B 5-4 Fis .

Quartus Prime Standard Edition

Quartus Prime (includes Nios Il EDS) °
Kv: 2.7 GB MD5: 7D26DB3BBOEDS8EAB62D30FDA4EE316B1

(a) Quatus Prime Standard Edition

Cyclone V device support 0
Ay 1.1 GB MD5: 75F5029A9058F64F969496B016EE19D4

(b) Cyclone V device
5-4 bz TR R Mk B E

W T LS A R SO TR A K S D) ) ik 2 R R B SR s L i R
Vb 3N B SR el M RR T
5.3.2 Intel FPGA SDK for OpenCL T #

TEph ST e AR 25 v % 5 F 28 Intel FPGA SDK for OpenCL, UKl 5-5 iR .

Intel FPGA SDK for OpenCL @ °
A1\ 896.6 MB MD5: 4AD6209A9EC0397341169EBBEF028CCC

& 5-5 Intel FPGA SDK for OpenCL T & 3% i I i & &

5.3.3 Intel SoC FPGA EDS Tk

TEM 7 SC 4 b5 & b 3k T # Intel SoC FPGA Embedded Development Suite
Standard Edition, W&l 5-6 Fix,

Intel SoC FPGA Embedded Development Suite Standard Edition °
Fibv: 2.6 GB MD5: CAD961FE44FCB94639070A076B7ED937

** Require 32-bit libraries, see installation manual

5-6 Intel SoC FPGA EDS T~ #k 3% & I i & &
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54 TEMERHZRE

5.4.1 =% Quartus Prime Standard Edition+ Intel FPGA SDK for OpenCL

1L 2RSSR

£ Ubuntu REGEH, 1 ] firefox 45 3 Y6 25 (9 BRIN T #8842 8 /home/ I P 24/ F
7, HE: BRI 4R Ubuntu REYHTH P45 A& W P 4 0 ubuntu602,
PRI ER A #4228 /home/ubuntu602/ F 27,

Fe LU 2P BR AT A L L ubuntu602 15 FH = 24 o0 9 3647 U0 B, o2 3 7 LR R PR I
72244 ubuntu602 F 42 B & Ubuntu RS YA/ 7 4. 3RBCY T - 4 19 4 4
& who,

(D FHHAEH Ctrl+Alt+T FTFHF— P L,

(2) FEATIF By L3y A 42 sudo su,

(3) Hi NG5 HE 5L A, A4S A B ORI

(D) FRIBCYHTH P 44 A 2 i 2 who,

(5) HRHEARICE] ) H P 2 Bk 5% 2] /home/ HH A7 H T . i A4 od /home/H]
4.

FE:AFLZRAWFPRBFOALERA P 25 %4509 A F 4 K4 ubuntu602, B
Br N8 44~H . cd /home/ubuntu602,

(6) BRFEH“ T4 HRT i AL % od T8

(7)) BINZ R SCAFAAAE T N7 H S i AL diifn 2 1s.,

(8) M 2 2% ST AT ALRR 3 A L in 2 chmod + x QuartusSetup-18.1.0.625-
linux.run AOCLSetup-18.1.0.625-linux.run,

(9) PATZE%E g AL An 4./ QuartusSetup-18.1.0.625-linux.run,

Kl 5-7 AE PC i e %6 o 7 v i A i 2 AR

:~5 sudo su
[sudo] ubuntueez HYEEHD:
root@ubuntu602: fhome fubuntu602# who
ubuntu6@®2 tty7 2019-81-29 09:40 (:0)
root@ubuntu602: fhome fubuntu6®2# cd [home/ubuntu62
root@ubuntu662: /home /ubuntu6e2# cd &
root@ubuntu6e2: /home/ubuntueez/ FE# 1s
tiok-images-idx3-ubyte.gz
t10k-labels-idx1-ubyte.gz
NVIDIA-Linux-x86_64-410.93.run train-images-idx3-ubyte.gz
train-labels-idx1-ubyte.gz

root@ubuntu602: /home/ubuntusez/ F&# chmod +x QuartusSetup-18.1.08.625-1linux.run
AOCLSetup-18.1.0.625-Linux.run .
root@ubuntu602: /home/ubuntu6e2/ F&# ./QuartusSetup-18.1.8.625-1inux.run

E 57 WAGSHE
L R I BN 5-8(a) ~ 8 5-8(h) Fr7n i 8 X HE , 8] 5-8(b) rprify E L4541

accept the agreement” £,

— €
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=]

EE: B 5-8(c) PR EIBZRKINA"/root/intelFPGA/18.17, B 4 “/root” B F XK
BT R @B R 2, B E R L % RS & A Y /home/intelFPGA/18. 17, 4»
B 5-8(D AT, %R A 5-8(e) ¥ o915 & R &, M SLIA A8 % R AFEA T &3 “Tik” A%
LB E B P g Cancel 324080 7T BUH Z K . TARAI L B0 T H G, EH T4 %
£ B 5-8(h) P A4 4 Create shortcuts on Desktop 3 , & )5 # &+ Finish %41 T & %
H A EERFRNZENT,

gk
E

aE
N

Installing Quartus Prime Standard Edition 18.1.0.625

Setup - Quartus Prime Standard Edition 18.1.0.625
|ntel

Welcome to the Quartus Prime Standard Edition 18.1.0.625 Setup Wizard.

The Quartus Prime software requires that your system have sufficient physical RAM to
compile designs targeting specific devices. You can check the "Memory
Recommendations" section in the "Quartus Prime Software and Device Support
Release Notes" (https://www.altera.com/support/literature/lit-rn.html) for detailed
memory requirements for a particular device.

For more information about Intel FPGA software, go to http://www.altera.com.

I <Back ” Next> ” Cancel I

(a) XHFHEL

Installing Quartus Prime Standard Edition 18.1.0.625

License Agreement

You can view the full license agreement at the link below or use —install_lic option from command-line to get

the license agreement files before the installation. You must accept the terms of the agreement before
continuing with the installation.

http://dl.altera.com/eula

QUARTUS PRIME AND INTEL FPGA IP LICENSE AGREEMENT, VERSION 18.1 =

Intel, Quartus and the Intel logos are trad, rks of Intel Corp
orits subsidiaries in the US and other countries. Any other

trademarks and trade names referenced here are the property of their @
K|

(@ | accept the agreement
Do you accept this license?

(O I do not accept the agreement

InstallBuilder

[C<vee ] [ ne> ] [ comen |

(b) XFIHHE2
5-8 ZITIE I IIEIE




—’uu-

nstalling Quar

Installation directory

Jroot/intelFPGA/18.1]

(c) XHHHE3

nstalling Qu
Installation directory

(d) X E

Select Components

Quartus Prime Standard Edition
Quartus Prime (includes Nios Il EDS) (7191MB)
Devices
Cyclone V (1225.5MB)
Intel FPGA SDK for OpenCL (1662.8MB)

InstallBui

(e) XFHHES

& 5-8 (&)

&)

&)
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Installing Quartus Prime Standard Edition 18.1.0.625
Ready to Install ( intel.

Summary:
Installation directory: /home/intelFPGA/18.1
Required disk space: 10081 MB
Available disk space: 145486 MB

InstallBuilder

[C<mae | [(new> | [cmat |

(f) XF1EHES

Installing Quartus Prime Standard Edition 18.1.0.625
Installing intel‘)

Wait while Setup installs Quartus Prime Standard Edition 18.1.0.625
Installing
Unpacking files

InstallBuilder

I <Back H Next > H Cancel l

(2) XFIHHET

Installing Quartus Prime Standard Edition 18.1.0.625

Quartus Prime Standard Edition 18.1.0.625 Installation Complete

Setup has finished installing Quartus Prime Standard Edition 18.1.0.625.
(%] Create shortcuts on Desktop
["] Launch Quartus Prime Standard Edition

[_] Provide your feedback

| <sack || mnsh || cancel |

(h) XHIEHES
E 5-8 (&)



el e i 5 e g, W B AR “/home/intel FPGA/18.1/quartus/bin” H 5 F
BT A4 sudo ./quartus,

2. License fit &

YJ# F] “/home/intelFPGA/18.1/quartus/bin” H 5% T, 15 17 iy & sudo ./quartus.,
Quartus Prime #CPFSS — s £ 75 B LB License. #H U1K 5-9 i 7 1Y B B35 oK % 3%
ME., WHEmig — %I “I you have a valid license file, specify the location of your
license file”, ¥iif; OK %41, 5 4N & 5-10 Fr7R M XTI AE . 78 License file f5 B2 o 2k £
License.dat CHFF7EAY B 5 AEE T EHL A A License.dat U 7E “/home/intel FPGA/”
HET . HIZGE BB RRE B A /home/intel FPGA/License.dat”, & B i J& . #uidi
OK #4,5E i License B & .

License Setup Required

/N

5-9 License Bt & i& K Xt & 1E

License Setup

fhome/intelFPGA/license.dat \_

Altera (BAFT7) Nios Il Embedded Processor En... 2037.

[4] 1[I

[® 5-10 License.dat X4 f &
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542 %% SoCEDS

(D~(MEE 5.3.1 WEELBEFHD~D),
(8) R T 42 %% SCF vl $h AT ALFR & % A Ay 2 chmod + x SoCEDSSetup-18.1.0.625-

linux.run,
(9) AT 2ess M A2 /SoCEDSSetup-18.1.0.625-linux.run,

TR b2 I 5-11 () ~ & 5-11Ch) 1Y 8 MXTIEHE , B 5-11(b) Hr s Tk 8“1
accept the agreement”#E ,

Installing Intel SoC FPGA Embedded Development Suite Standard Edition 18.1.0.625

Setup - Intel SoC FPGA Embedded Devel

p t Suite dard Edition 18.1.0.625

Welcome to the Intel SoC FPGA Embedded Development Suite Standard Edition
18.1.0.625 Setup Wizard.

For more information about Intel FPGA software, go to http://www.altera.com.

[ <sack |[ wet> ][ cancat |

(a) XFTEHEL

Installing Intel SoC FPGA Embedded Development Suite Standard Edition 18.1.0.625

License Agreement

You can view the full license agreement at the link below or use —install_lic option from command-line to get

the license agreement files before the installation. You must accept the terms of the agreement before
with the i

http://dl.altera.com/eula

INTEL SOC FPGA EMBEDDED DEVELOPMENT SUITE (EDS) LICENSE AGREEMENT VERSION 18.1 E

Copyright (C) 2018 Altera(R) Corporation. All rights

reserved. "Quartus" is a registered trademark of Intel Corporation or
its subsidiaries @

(@ | accept the agreement
Do you accept this license?

(O 1 do not accept the agreement

InstallBuilder

[[<mea | [ werr ][ comet ]

(b) XIHHE2

5-11 SoCEDS {4 % 313 12 f H A XFiEAE




