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1. IXLHIS

COEHIE. ZILTS SoC ZFALT OpenCL™ (&P FPGA ASYINEMABREITOAZEREHLE
ER
TILToh R T S SDK for OpenCL ZERALIEEFAERT 52 LT ENDERIT/N—FDT7 - 7ot
SL—A%EEET L HEEBMET HIENTEET  JES CIEEMAESMEDNEE OpenCL TEELET,
1-1. RERE
KEBCIETRRDOMRRELFERALET,
[%& 1-11] COBRHDOHRATHEAL TS T HEARRE

BE IHH S
1 KRRk PC Microsoft® Windows® 7 Professional spl (64 bit) &&d 64 bit << >

2 7 LT Quartus® 7 ILTZ SoC FPGA D/IN—Fx7ZHFE T 5H1=bDY—ILTT,
Prime BAREVINDT | ohry 1 P BRI CBE L VR A T T7 AL DERETNET

7 AERBAZETIE, Quartus Prime BV Ib 17 -5/ ITF 433y vi5.1 ZEALTLY
EXIB

B 7/L75 QuartusPrime FARYVI+IT7 S/ TT43> vi51
http://dl.altera.com/15.1/?edition=lite

3 7 ILTZ SoCEDS 7 ILTZ SoC FPGA DY IOz 7EHETH-HDY—ILTT,
(ARM® DS-5™ AR P I —Las IR TEA AT BEMTEET,
Altera Edition) AHBFETIL. 7ILFS SOCEDSVISLL AEALTLET .

B 775 SoC IUARTYR-THALZf—k vi15.11
http://dl.altera.com/soceds/15.1.1/?edition=standard

4 7 ILTZ SDK for 7ILTZ FPGA T OpenCL VI+ Oz 7 #HF T 56D Y—ILTT,
OpenCL OpenCL A—RJLEAV/INA)L-FEFTTHIENTEET,
AERBAZETIE, 7ILTS SDK for OpenCLV15.1 ZEALTLVET,

B 7 /LT3 SDK for OpenCL v15.1
http://dl.altera.com/opencl/15.1/?edition=standard

5 Atlas-SoC R—FK AEHDFRBATA— Vb R—FELTHERT 5. 7ILTF Cyclone® V SoC FHEEL
1=

Terasic Atlas-SoC R—KTY,

B Atlas-SoC R—FK
http://rocketboards.org/foswiki/view/Documentation/AtlasSoCDevelopmentPlatform

6 BETHATI74 | REHOBEECTHEAT S, Atlas-SoC L TEIET 5., B EHMEDNIEE
)17 OpenCL TRELFT,

KRR =TT r—2a TIEANT—T IV OFEREELBDEMEITL. h—FIL(FPGA
A vY) TERESNMEENELLOEFLELET,

TEZ74 /LD Lab F#ILF DT, Altera-SoCFPGA-OpenCL-vectorAdd.tar.gz

NHYET,
7 UART 2—3F)L+Y | KEETIE Tera Term ZFERALTLET, FOVA—RPAVA—)LIZDEFELT
Ik (X, Ak, EREE = EXREEY A FDIFERES E(CLTEELY,

— e
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1-2. “Atlas-SoC” Fvhk
ZMF Yk, CycloneVSoC F/A\M RN EBEIhTWET,

[Eg 1-2.1] “Atlas-SoC” ¥y

(1) Atlas-SoC R—FDT4vTRAVFREEFERLET o

[Ed 1-2.2] SW10 §&5%&

[ 1-2.1] SW10 &R

R—F-yo7LoR BS54 RE BE
SW10-1 MSEL 0 ON
SW10-2 MSEL 1 OFF
SW10-4 MSEL 3 OFF
SW10-5 MSEL 4 ON
SW10-6 N/A N/A N/A

— R —
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1-3. FERI7AMILDOAR

METILTS OpenCL EHEEE (Atlas-SoC R—KhR) DFEI7AIL
Self-study_Altera_OpenCL_basic_v15.1 for Atlas-Soc.zip Zf#ET 5L, UTDLDONEENTLET,

B BSP_Atlas Z4ILA (R—K-7>TL—F)
* board
cbsoc_atlas
arm32 : RRAM T IV r—avAZ14735)%
c5soc_atlas_sharedonly : R—K-FoFL—k-TODTHH
driver

board_env.xml

= share

B Lab I#4)LE CEEBEI7AIL)
» Altera-SoCFPGA-OpenCL-vectorAdd.tar.gz

B SD Image Z#4JLF (OpenCL A SD h—FK-A A=)

« atlas_opencl_sdimage_v1511 r3.tgz

B README.txt (ZILTIEFY—IL AFSE URL)

ver.15 2016 & 7 A 5/20 ALTIMA Corp. / ELSENA, Inc.
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2. THA>-o0—

7ILTS®M SDK for OpenCL (&, TARTwYK ARM Cortex-A9 Oty -a7%RAREL T, ANSI C R—
ADEETHS OpenCL C TREBLIV I 7R (h—=RIL) & FPGA THAY (IN—KIx7- 7O+l
—)IZEML. BT HIENTEETY,

ZMDETIL, OpenCL BRIZHTH, RAREA—FRIL, FPGA THAUADERLET AL - J0—%1EfE
TBRIENTEET,
2-1. TS5 -ETIL

2-1-1. —fRE9 TS S35 - ETIL

OpenCL O—fREYE T OS50 - ETIIVETRIZRLET .
RARTIE, FB—/3)L- AR ZEFERL. 7Oy Y TRIET 5T —2%EHL. T0y Y (ZHlHERRLET,
IOty S FFDT—EEIBL-#%., BURAMIHI#EZERL ., MBASE T LI-CEZBHMLET,

l TIEIL—45

mam() {
read_data( ... );
maninpulate( ... ):
clEnqueueWriteBuffer( ... );
clEnqueueNDRange(...,sum,...);
clEnqueueReadBuffer( ... );
display_result( ... ):

_ kernel voud
sum(__global float *a,
__global float *b,
__global float *y)
{
int gid = get_global 1d(0):
g yleid] = a[gid] + b[ed]:

[(E 2-1-11) —@par05g53045 €TV

2-1-2. 7 LT3 SDK for OpenCL TOREEETIL

7ILT5 SDK for OpenCL Tl&. 7 RRAF%E ARM Cortex-A9 At yH-a7&EL T, FA—/\L- AEY %
DDR3-SDRAM. ZFO+wyH% FPGA Ows, O—AH)L-AEIE FPGA D RAM JOvHIZEEShFT,

ARM Cortex—-A9 (Linux)

FPGA OUvY

O, AVY

DDR3-SDRAM

[B 2-1-2.1] LTS SDK for OpenCL THREETIL

ver.15 2016 7 A 6/20 ALTIMA Corp. / ELSENA, Inc.
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2-2. f%70—

F9. OpenCL 7O SLESTLRLES, OpenCL FOFSLIZIE FPGA IZEET HENETLRLI-H—F
JL-O—R& ZDA—RIVERIET HRA-O—REFEERLET,

H—IL-a—K[& OpenCL C TEHLET DT, FNFETE IOV S TEEIE D LI TEFE A &
AH—FIL-2—FEZHED C SBTHBL. ELKEMET HTEEFEELIZLT OpenCL C IZZEHT5IL%
HRLET,

LT A—RIL-0—F% FPGA THAUIZERK. a2/34JLL. .aocx (Altera Offline Compiler eXecutable
file) Z4ERKL. AR (Linux) [CERELET

RAb-3—F3. PC OVOR -2V A SRETRITAIRER R RN 7T r—2av(2av (LU, RRMZ
ELET,

RAM T T r— a3 %5 ET35E £RENT- aocx T7A/ILT FPGA a2 J4F¥aL— 3L, h—F
JL-O—RIZEEREN F-#aEEREDNIEN FPGA OOy % FRLTETINET,

~ OpenCL 7nd‘7A
rkzr- a—F =L :.—r-
v PC v -\
ARM Cortex—A9 T JLT5 OpenCL
1= = VAT & =7 ]
(GNU #2&) L (Quartus II)
4
Atlas-SoC — —
R—E . = FPGA 22 74¥al—

Lav 7L

v Cyclone V SX SoC 1 J

[ ARM Cortex-A9 J{ FPGA O3w% J

[R 2-2.1] 7ZJLT5 SDK for OpenCL TRIFZO—

— R —
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3. EERIZEE

COETIE EBDEMICDEGHEMERERL. Y—ILEAVAM—ILLETS,
BEH. BRBOY—IVEREZA DV AM—ILEADIGE L, FiTZITA VA= LT 2REIEHYER A D THRAR
[FLTLZELY,
3-1. Quartus Prime BRSO 7 DAV Rb—IL

(1) SEIF, ZILTSDY A5, Quartus Prime v15.1 (Windows fR) #4>O—RLAVRR—ILLET,
(HESAE ANDBELGRAL A —R - ITT 4230 ThH, BEOSA M ITT2 a0 THIELERAL)

(2) Windows DIRIEZ%ZFLVT. LM_LICENSE_FILE %:;B/0L. OpenCL FE@AS At R T7AIL
DISRETFAINBERELET,

[FE=E]
v' OpenCL FHliAAZA 2R -7/l (L. BlEEEHRBAOREBEIZSHNOEHELZS,

'
FRER o — ===
L Pa—h— | = FOF | SR 3250k | UE— i .
[ A | AE | DATLOIRE [VE-F] ‘ I 11140 (02 —H AT
REEN - - . M
i & ol
— ‘;— ALTERAOGLSDKR.. C¥altera¥ 16.0%hid |E|
FUNZATLE Path C¥altera¥ 16 ¥madelsim_aze¥windlaloem B
QEYS_ROOTDIR C¥altera¥ 15 Mquartus¥sope_builder¥bin
RN LM LICENSE FILE TFMP ¥ ISFRPROFT F4%ArnNata¥l nral¥ Tamn i
B C¥ALTERA License¥N0A0DBIBI4F7F_144682982 [ IRAAIN) ] EEE). ][ HIFE(D) ]
Fell .
LAT LIRIEEEN(S)
Bp e T SN 5 (@ | LM LICENSE FILE ABESN TV LEHER
0 B ol LM_LICENSE FILE CH¥ALTERA License¥00A0B0BI4F 7F_1446829 |:|
ACPath C#Program Files (x86¥Lenovo ¥ficcess Gonn.. NUMBER_OF PROG.. 4
COMMPath G#Program Files¥Lenovo¥CGommunications Uit 0s Wiindows_NT
ComSpec C#Windows¥systemd 2¥cmd exe il C#Prneram Files¥Gnmmon Filez¥Minrnanft Sh 7
nonfiesetrant C¥Windnws¥CnfieSetRont
iR .. =l
[ wmaw. |[ &F0. | [ &R0 | [ AW | RED. | [ ERL |
OK &9Uvo
L F | I—T—

[E] 3-1.1] LM_LICENSE FILE BIEZTH DT

3-2. SoCEDS DAY Rkh—IL
FILTSDHARM5, SoCEDSV15.1.1 (Windows fR) #4 > O—KLAVAM—ILLET,

3-3. SDK for OpenCL DA RAk—)L
FILTSDHY A RS, SDK for OpenCL V151 (Windows kR) #H o O—RLAVRAR—ILLET,

— R —
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3-4. v15.1 F Atlas-SoC R—K =73y — ((R—K-FoFL—k) DB

HEI74ILD “BSP Atlas” Z#4ILF D& (board & share) %, SDK for OpenCL v15.1 /> RAh—)L- T+
JULF ({5l C:¥altera¥15.1¥hld ) D FIZ EEZFOE—LTZALY,

[E=H E=R(
@Q.| |« 151 » hid » 4] ooz £
[E=8(EER = . : . .
—— ZiE v = < » = O @
@uv| ¢« Em... » BS.. » v|¢A,‘|| BSP_Atlal A e o
, altera )
=22 AR =2 =~ O @ 15.0 ' E:ard
| BSP_Atlas A a2 131 doc
, embedded . examples
, board r-;o;rd- | ' hid | host
| share TR share | b bin 3 ::Eclude c
| Document = i = . :Dard 8 mee—
b doc J windows64
§ Lab | examples | Altera.icd
, 5D_Image -« [ b ) host [&] init_hls
2 EOEEEER e Bt U
i L share | MANIFEST
) windows64 i PTReadme o -
1‘ 2 EnEEEER E5HEE: 2016/03/30 17:06

[E 3-4.1] Atlas-SoC R—F /394 — (R—FK - T FL—F) DiEmM

CHIZ&Y board 74 LA D TFIZ, cbsoc_atlas T4 LA AYBANE T, share¥models¥dm T4 LA D TFIZ,
5csemadu23c6n_dm.xml Z7A JLASEIIINET

ﬂg

3-5. Windows IRIEEBOFER BT

Windows DIRIZZEHMEFNTTFEEDEHZEBIML TSN,

(1) UTOBRBEMMNFELELIMENRESN TSI EFHERELET,
® Z#: ALTERAOCLSDKROOT
fi: (f5l: C:¥altera¥15. 1¥hid )

® Z#: QUARTUS ROOTDIR
fili: (f5: C:¥altera¥1b. 1¥quartus )

(2 LTOREEHEEMLET,
@ Z#: AOCL BOARD PACKAGE_ROOT
{&: %ALTERAOCLSDKROOT%¥board¥chbsoc_at |as

® Z#: PATH
fi5: %QUARTUS_ROOTDIR%¥bin64 ; %AL TERAOCLSDKROOT®%¥windows64¥bin

— R —
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A ALTIMA WE7)LTS OpenCL EHEHE (Atlas-SoC R—FR) ELSENA

3-6. WEI7M/ILOHH

HEZ7AILAD “Lab” F#ILE DHFIZHS Altera-SoOCFPGA-OpenCL-vectorAdd.targz 774 L% PC
DEBEDT—7- 747 (COHITIE, CY¥Work) (2aE—LTHEELET,
R, TOARTYR-OTUR vz DAY URSAUTRITTEET,

Windows T RXAFA—5T, SoC EDS DAV AR—)L-TA)LE (ZDHITIE, C¥altera¥15.1¥embedded) ZFAE .
ZDTIZ&%H% Embedded_Command_Shellbat 5 7LDy ILTIUATYR-aTUR-O o)L EFEEIL, LT
MNIAYUKRT Altera-SoOCFPGA-OpenCL-vectorAdd.tar.gz 774 ILERRELET

$cd “C:¥Work” [d
$ tar —xzf Altera-SoCFPGA-OpenCL-vectorAdd. tar. gz

(XE=1E]
v OE—&EBEFDITAHILE ISNRBIZAR—RAPBARE(EAXFE)NENESEEL TS,
3-7. FEOMY—ILDA R —)L

UART #2—=SF )LV I EAVRL—ILLET , KAEFITIL Tera Term ZERALTULVET A, #EEMIZRIZET
HNIERDY—ILEFE->TERENER AL

BEY—ILDOFEIA—ROAIRb—)UIZDEFEL T, FliE. ERE - (IBEY M~ DEHRESEICL
TSy,

3-8. Atlas-SoC & PC D5
PC & Atlas-SoC Z#E#EL . microSD A—KZA—K-XOvk AL, EREAN TS0,

[ 3= usB ¥—IL |

g UART
USB BLASTERII

microSD _%
Card

PC (hRR-T V)

Atlas-SoC (A—#4"yk-R—F)

[E® 3-8.1] Atlas-SoC & PC D iEk:
[(EEFE]
v FEI7AILIAD “SD_Image” FAILE DTFIC
atlas_opencl_sdimage v1511 r3.tgz

T7ADBBHBYET DT, IhE IUATYR-aTUR-2x)L i tar —xzf avoRTEEL, 7 —Y
7k Win32Disklmager Zf#EFALT microSD h—RIZEEAHAFET,

— R —
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3-9. PC Iy NI —ODEETE
Atlas-SoC & PC % Ethemet TG D-ODHREEFITLVET,
(1) Windows MDRA—k-A=a—h5 AVFA—JLISRIL] ZFIRL, [RybD—HERFE2—] 251

woLET,
@ TP7ETAOERENDER | #HT. TA—hHILTYTHER &IR-A9)vILT [TRIST1) &RL
ij—o

@) FanTa-FA47aT RTINS, [Ao2—RybTBRNIN—DTY 4 (TCP/IPVY) | Z5ERL.
FR/RT4) REEDIVILET,

4) TR®D IP PRLRZE@ESIIZFvoEAN, “IP PRLR” & “BTRyk RRY” [ZEEDTELRAEA
ALET, COFITIE.IP PRLR ¢ 192.168.1.31, HTHRyb<R% : 255.255.255.0 [ZERELET,

AB—Fy b ORI JI—23> 4 (TCHIP)DT O/ T [T |55

4

oo bO=HTCDRERET A — M ENTOBIE S, 1P SRTEER ENEICANF I S AT
% ??o WA —RENTOROEE D, fo bI-DEREOENG P EEERL E0E

cel e

O IP PELARE SECERR S0

@ =D P PELARES)
IP PRELA 1 163 . 1 3
gk AR 2BR O MRR IRER 0

Follb A= b (D)

DS = —0FF L AEB ERCEHTTEE)
@ 3@ DHS Bl —DF L A%{ES(E):
85t DNS H—}—(P)x
78 DM H—)i—(ak

[C)#2 Tos(EAERREE S 2L EFRBERTECM)..

[ ok ) [ Fetn |

(& 3-9.1] PC flIrvbT—oDERE

ver. 15
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3-10.UART D#EieEREL Linux DFEE)
(1) Atlas-SoC & PC AY UART #—7J )L CIEFiSN TLAILERERLET,
(2) Atlas-SoC [ZHEfiSN TLVS COM R—hZEZBIRL AR—L—bk) & “115200”7 IZEEELFET

Tera Term: U 7)LAR— b B/E (==

R—+(P): [come -
e

7 —5(D): Boe <] ot
FRF(A): Inone -l
abvAe: [ (OAIH)
TO—HHNF):  [none -]

0 EURMyF(C) 0 EURM/TL

[E 3-10.1] TeraTerm TO YT IL-R—IEEE

(3) Atlas-SoC ® WARM RESET RAVZEHTLET,

[E 3-10.2] Atlas-SoC @ WARM RESET R4ALEHT

(4) Linux 3>Y—JLIZ Linux OREEIOS HFRENET, 05129 B, login FAVTMZ root [ &
AALET,

) passwd [ EAALT root D/SRT—REBRELET,

6) FHSRT—FHERENIIBEF. COBITIE altera 123[ ZANLI%. £5—F altera 1234
ZADLFET (AHNDREE NRT—FERTEINFEA),
B COME:115200baud - Tera Term VT = (B ]

File Edit  Setup

om Distribution cvcloned 11w

om v2014.12 - Kermel 3.10.31-

[E 3-103) AT A& RT—REDRE
— e
ver.15 2016 &7 A 12/20 ALTIMA Corp. / ELSENA, Inc.
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M ALTIMA

3-11.Ethernet DEHETESR
Atlas-SoC & PC A\ Ethernet —J L TSN TLNBA I EEREELET,

(1) Linux a>Y—ILvs FED IP PRURFRELET ., —OHITIL, 192.168.1.30 ZEHELEFIT DT, KL

TORIITAALTLLZELY,
# ifconfig eth0 192.168.1.30 [J

(2) LT, Linux &Y PC WA Ping ZiEY, ELERTE TSI LEHERELET , TDIE, £65
M@ Ping AESIELMES(E Windows DT7A 7 - 04— ILEREEMIRT HHELTIZELY,
=8 E=R

m | »

o+ il S im bl o

[E=8 Ho =5

‘. COMS - Tera Term VT

[ 3-11.1] Ethernet MEEHER

— e
13/20 ALTIMA Corp. / ELSENA, Inc.
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4, BE

FEFIZE, gk 13-6. BEI7//)LDOHH ] THEELT- Altera-SoCFPGA-OpenCL-vectorAdd ZERLET,
B ERRSIMEDMIEE OpenCL TEELET,

RRARTT)r—2a  TIEANT—T ILDFEREELBOEMEITL, h—RIL(FPGA ODv)) THEEIN
F=MMEEMNELLMELEERLET,
4-1. TIARTYR-aTUR -2z )LDFEED
BIZERTT A [H—RILDAVNAILIETRRN 7T r—2a30 DAV (LI COIUARTYR-O7
VR LLaAYURSAUTEITLET,
(1) Windows TYXFA—FT, SoC EDS DA Rb—)L- T4 L5 (ZDOHITIE, C:¥altera¥15.1¥embedded) %

BAE. ZDTIZ$%H5 Embedded Command Shell.bat % JI)LY)yILTIURTYR-aI R L z)L%E
EELET,

() TURTYR-aTUR-DILhS LTFEETLET,

$ export ALTERAOCLSDKROOT="C:¥altera¥15. 1¥h|d”
$ export PATH=$ {ALTERAOCLSDKROOT} /bin: $PATH
$ export AOCL_BOARD_PACKAGE_ROOT=$ {ALTERAOCLSDKROOT} /board/cbsoc_at|as

() REFHINTLSR—FEREELET

$ cd “C:¥altera¥15. 1¥nld¥bin”
$ aoc —list-boards

[ R EEEEEEEEEEEEEEEEEEEE—————
ver.15 2016 %7 A 14/20 ALTIMA Corp. / ELSENA,Inc.



1.\ ALTIMA WE7)LTS OpenCL EHEHE (Atlas-SoC R—FR) ELSENA

4-2. A—RIILDIAV ISV

A—FRILDAVINAILTIE., 73995 52K T Quartus Prime BAFY Iz 7MNETINET D T, Quartus
Prime BAFEY IR 7HEEIFR THALITE T I TZELY,

(1) TARTFYR-avoR-2z)bhs UTOaATUREAALET,

$ cd “C:¥Work¥Altera-SoCFPGA-OpenCL—vectorAdd¥device”

$ aoc —-v —report vectorAdd.cl -o vectorAdd. aocx —board cbsoc_atlas_sharedonly H

aoc: Environment checks are completed successfully.

You are now compiling the full flow!!

aoc: Selected target board cbsoc_atlas_sharedonly

aoc: Running OpenCL parser. ...

c:/Work/Al tera-SoCFPGA-OpenCL—vectorAdd/device/vectorAdd. cl:23:47: warning: decl

aring kernel argument with no 'restrict’ may lead to low kernel performance

__kernel void vectorAdd (__global const float *x,

¢:/Work/Al tera-SoCFPGA-OpenCL-vectorAdd/device/vectorAdd. cl:24:47: warning: decl

aring kernel argument with no 'restrict’ may lead to low kernel performance
__global const float *y,

2 warnings generated.

aoc: OpenCL parser completed successful ly.

aoc: Compiling. ...

aoc: Linking with IP library ...

; Estimated Resource Usage Summary

; Resource + Usage
; Logic utilization ; 65%
; Dedicated logic registers v 21%
; Memory blocks ;o 24%

; DSP blocks ; 0%

aoc: First stage compilation completed successfully.
aoc: Hardware generation completed successful ly.

(2) TERA®D PC ARYIIZHEYFET M, h—RIILDaA /A JUIZIE 13 HEEMNVET, TUATYR-O
TUR-DIIDTAVTIMRREINDETHLET,

() AVAILHEBTT BE LITD &SI vectorAdd.aocx F7 4 ILHERINET
$1s -1 [

ait 2216

— —+ 1 elsfae  mkpasswd 05H 28 18:34 vectorAdd
————— — 1 elsfae mkpasswd 14192 5 A 28 18:21 vectorAdd. aoco
————— —+ 1 elsfae  mkpasswd 2281600 5 A 28 18:34 vectorAdd. aocx

—rwx————+ 1 227729777 mkpasswd 1703 6 B 30 2014 VectorAdd. ¢l

— R —
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4-3. IRRAMFF)r—arDaviqIL
(1) TARTFYR-avoR-2z)bhs UTOaATUREAALET,

$ cd “C:¥Work¥Altera-SoCFPGA—OpenCL-vectorAdd”

$ make all [

arm-| inux-gnueabihf-g++ host/src/main. cpp common/src/AOCL_Utils. cpp —o vector_a
dd -IC:/altera/15.1/hld/host/include —Icommon/inc -LC:¥altera¥15. 1¥hld/board/
chsoc_atlas¥arm32¥|ib -LC: /altera/15. 1/hld/host/arm32/1ib —Wl, —no-as—needed —la
|teracl -—lalterahalmmd —lalterammdpcie —lelf —Irt —Idl —Istdc++

(2) TAVINALILHEINT H&, LLTDELSIT vector_add 71 ILDVERSNET,

$Is -1

&5t 52

drwx————+ 1 27727777 mkpasswd 058 28 18:03 common
drwx————+ 1 72?77?77 mkpasswd 058 28 18:34 device

drwx———+ 1 22727777 mkpasswd 054 28 18:03 host
—rwx———+ 1 72777772 mkpasswd 1406 12 A 10 19:59 Makefile

—————— + 1 elsfae  mkpasswd 43296 5 5 28 18:37 vector add )

— R —
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4-4. I7AL I\ DERE

RAR T T r—30a0 A IVFEHDH—FILE Atlas-SoC D microSD A—KRIZEmELFET,
(1) SCP(EF a7 -aE—)&EARALTIFAINEFIRET HENTEET,

SCP ##EHLTHRL PC M5 Atlas-SoC @ microSD H—KIZT7 A ILEERET B[, RA~ PC H
5 scp <source_filename> root@<board_ip_address>:<target_filename> AT KZFEALFET

(@ TATYR-aTUR-TIILhD ROEKSIZAAL vector_add RARFT)r—a2% Atlas-SoC [

ERELET, BEEGTINESINEMANI-BAIE. ves [ 2AALES, CORTIERT—FIE
altera. 123 | ZFEALF T,

$ scp vector_add root@192.168.1.30:/h0me/root

Could not create directory ' /home/11149/.ssh’ .

The authenticity of host '192.168.1.30 (192.168.1.30)" can't be established.
ECDSA key fingerprint is SHA256:SZhkr iFhnzX/arvfUwpBVVAGS7AUNFXGLCSWRCnHAOE.
Are you sure you want to continue connecting (yes/no)? yes
Failed to add the host to the list of known hosts (/home/11149/. ssh/known_hosts)

Password: SRRT—REAS
vector_add 100% 42KB 42.3KB/s 00:00

(3) RDEKSIZAAL vectorAdd.aocx 774 L% Atlas-SoC [CERELFET . BE./ARTJ—FK altera. 123
ZERALET,

$ scp . /device/vectorAdd. aocx root@192.168.1.30:/home/root

Could not create directory ' /home/11149/.ssh’ .

The authenticity of host '192.168.1.30 (192.168.1.30)" can't be established.
ECDSA key fingerprint is SHA256:SZhkr iFhnzX/arvfUwpBVYVAGS7AUNFXGLCSWRCnHAOE.
Are you sure you want to continue connecting (yes/no)? yes
Failed to add the host to the list of known hosts (/home/11149/. ssh/known_hosts)

Password: SSRT—REAS
vectorAdd. aocx 100% 1663KB  1.6MB/s  00:00

M T. Atlas-SoC @ microSD A—KIZT7A L EmETEFE LT =,

ver.15 2016 & 7 A 17/20 ALTIMA Corp. / ELSENA, Inc.
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4-5. OpenCL DEFT

BmESNI=A—HRILT FPGA a2 J74F¥al—ar L KRR T7I)r—30%ET95HIET OpenCL

DEMEEHERT HENTEFET

(1) Linux a>Y—=Lhs UTFDELSIZAAL, Z—7vb®D Linuxk £ET FSA/-FDa—)LEO—KLFE

—g_o

# source ./init_opencl.sh

(2 RO&SITADLT R—FAEEICEMELTLD I LERERLET

©)

@)

®)

ver.15 2016 & 7 A 18/20 ALTIMA Corp. / ELSENA, Inc.

# aocl diagnose
aoc| diagnose: Running diagnostic from /home/root/aoc|-rte-15.1.0-1. arm32/board/c5soc/arm32/bin

Verified that the kernel mode driver is installed on the host machine.
Using platform: Altera SDK for OpenCL

Board vendor name: Altera Corporation

Board name: DEOnanoSoc : Cyclone V SoGC Development Kit

Buffer read/write test passed.

DIAGNOSTIC_PASSED

ROESITAALT, ERELF-07 1V ERITAREICLET

# chmod 777 vector_add
# chmod 777 vectorAdd. aocx

A—4yk@ Linux £T OpenCL A—RIILTAYTSLDTAT ST H#TVVET VA I4¥al—i3

UMY HELLED O miE/ N\I—UNEIELET,

# aocl program /dev/acl0 vectorAdd. aocx

aoc| program: Running reprogram from /home/root/aoc|-rte-15.1.0-1. arm32/board/c5soc/arm32/bin
Reprogramming was successful !

A—4yk® Linux £T RRAMARM) 7RSS LEEITLET,

# . /vector_add [
Initializing OpenCL
Platform: Altera SDK for OpenCL
Using 1 device(s)
cbsoc_atlas_sharedonly : Cyclone V SoC Development Kit
Using AOCX: vectorAdd. aocx
Reprogramming device with handle 1
Launching for device 0 (1000000 elements)

Time: 318.877 ms
Kernel time (device 0): 177.687 ms

Verification: PASS

HE7I)LTS OpenCL £#RE (Atlas-SoC A—FiR)  ELSENA
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4-6. A—RIL DAV VFERDRER
AN ENTFZH—RILDTH AU EHERLET
(1) Quartus Prime FAFEV I+ T 7 ZHEEIL T, File A=21— = Open Project M5,
“C:¥Work¥Altera-SOCFPGA-OpenCL-vectorAdd¥device¥vectorAdd¥top.qpf” ZBIEET,

Open Project =)
@O" | « device » vectorAdd » - ‘Lyl vectorAddDIEE ol
= = = EEy  HLLITALT— 8= v
Quartus Prime Lite Edition = . o e
Fie | Edit View Projct Assignments  Processing JRIEEERERE S EErmuin ) | < | ¢ EHEH 23
| commoen . .
O] Wew. il . | db 2016/03/31 9111 IF AL Tt il
JESE3 | hps_isw_handoff 2016/03/31 9:10  TFAIL Tt il
~ Open.. Ctrk=0 L[| 4 | vectorAdd | iface 2016/03/31 8:52  TFAIL Tl
Close Ctri+F4 . hest . incremental_db 2016/03/31 8:58  JF (L TAH )l
| EmbOpenCL_Lab | scripts 2016/03/31 8:52  TF7 AU Tl
New Project Wizard... . 2016/03/31 8:55 T7 1)L Tt il
S| /03/" . TrA
" Open Project Cirl+J o HOPG-UT (1) ;‘ l\top.qpf 1 2016/03/31 8:52  QPF 771l
Save Project s PUBLIC (¥¥file01) (M:) I
Close Project 3} Lenovo_Recovery (Q:) - (W m I »
I7ILE(N): top.gpf ~ | Quartus Prime Project File (' «
H<(0) Frtl

[® 4-6.1] Quartus Prime RSV IRV 7%AEBIL T, File A=2— = Open Project

(2) Processing *=a1— = Compile Report Z:&RLET

=

Compilation Report - to

Table of Contents.

@Me

ES Flow Summary

\_% Quartus Prime Lite Edition - C:/Work/Altera-SoCFPGA-OpenCL-vectorAdd /device /vectorAdd,

(
File Edit View Project Assignments § Processing] Tools Window Help ’ t Global Settings
Stop Processing Ctri+Shift+C
O r fos
Project Navigator [ ' Hierarchy v]EC > Start Compilation CtrisL
% il 1€8I5
Entity:Instance ALMs need: Analyze Current File
A% Cyclone V: SCSEMA4UZICE Start 4
> E® top iy 36865 (1.0) Update Memory Initialization File
& Compiltion Report CirkR
J} Dynamic Synthesis Report d Messages
b Assembler
i3 TimeQuest Timing Analyzer

2016 £ 7 A

Flow Status.

Quartus Prime Version
Revision Name

Top-level Entity Name

Famify

Device

Timing Models

Logic utilization (in ALMs)
Total registers

Total pins

Total virtual ping

Total block memory bits

Total PLLs

Total DLLs

Total DSP Blocks

Total HSSI RX PCSs

Total HSSI PMA RX Deserializers
Total HSSI TX PCSs

Total HS5I PMA TX Serializers

[E 4-6.2] Processing A=a— => Compile Report

19/20

RN - | M—

Successful - Thu Mar 31 01:10:43 2018
15.1.0 Build 185 10/21/2015 SJ Lite Edition
top

top

Cyclone V

SCSEMA4UZ3CE

Final

3687/15,880 (23 % )

Tam

1217314 (38 % )

0

120,112/ 2,764,800 (4 % )
2/5(40%)

1/4(25%)

0/84(0%)

0

0
0
0

— e
ver. 15
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40 i

Revision ¥ H

1 2016 £ 7 A #hiR

REBIVFRALOERE

B LY BREAFERELLSBRICBMNEL TS, FROEALOEFEE—HVFEV ETTEAKEL,
1 AEHEERETY. HARGERT AT L ORITENT ST LERLET.

2 AEBEFEUEES HIENBYET,

3. AEHOERICEBLEHLTOFETH. B—CTHALRORY, BBRENGEBR ITOANHYELL KAEHEAFELFELLTRRBEEFTCT— RV EIThEENTT,

HBRARHT VT4 FR—LR—T: http://www.altima.co.jp B8R A+ EDISON: https://www.altima. jp/members/index.cfm
#ARHLTILEF R—LR—: http://www.elsena.co.jp BAiE®RY A~ ETS https://www.elsena.co. jp/elspear/members/index.cfm

4. KEMTRYE-TLBEE, Hiff. TOVSAICALTGEALBROZZICOVTE. BEZAEVARETOTHLMLHI T RIS,
5 AEMEREZFATIROMBMLENTYT, HBEEAITLIRE. FA—DRTORBHEOENLHHLE TIRAESLY,
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