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COERIL. 4TI SoC FPGA %FIFALT OpenCL™ [Z&3 FPGA OCvIDEMERKEITIAEEMR
HLET,

427 IL® FPGA SDK for OpenCL™ Z{FRALI-EEEAERT 52T, TEN DBEEIZ/N—RHIT7 - 7o+5
L—AR%ERBETIAEFIEMET SN TEET EE T, BHAAERIMEDNIEE OpenCL™ TERELFE

To

1-1. EERE
KEECIITREDHRIREEXFRALET,

[ 1-11] COEBEHOHRATEAL TS EEAFRIREE

BE HE AR
1 | 7/RRk PC Microsoft® Windows® 7 Professional spl (64 bit) #&#d 64 bit <>
2 | 4>F)°Quartus® | SOCFPGA D/N\—Rx7%H%T 51D Y—ILTT,
Prime BASEVINDIT | ook PRARICBE L AU 4T T A LD ERETOES
7 AREBAZETIL. Quartus® Prime DAk TF 43> vi5.1 #ERALTLVET,
3 | 412 F7IL®SoCFPGA | SoCFPGA DY I 7 EBHKT B1-hDY—ILTT,
IUNTIRTHA | Rz 7T —Lar YIRS 7EI AT BIENTEETS,
2+ 24—k (SoC
E E g > ~ . o
EDS) & ARM® AFRBAETIX, SOCEDSV15.1 ZERALTLET
DS-5™ |ntel® SoC
FPGA Edition
4 | FPGASDK for FPGA T OpenCL™ YIrYI7EBFKT B DY—ILTT,
OpenCL™ OpenCL™ H—HILEIL (AL B(TF B ENTEET,
AERBAZETIE, FPGA SDK for OpenCL™ v15.1 ZERALTLVET,
5 | Sodia R—F AEHOHRBPTHI—yh - R—RELTHEATS Cyclone®V SoC FPGA #HE#ELT-
Mpression Sodia R—KTF,
6 BETHATO74 | AEHOBEETHEAT S Sodia R—K ETENMET S, BHiGERIIMEDNIES
U OpenCL™ TEZELFEY,
RRAR 7TV r—2a 0 TIEANT—T L OFEREEFDHENETL . h—RIL(FPGA
A v)) TRESN-MEENELLOEFLELET,
FEZ74/1LD Lab I#ILF DT, Altera-SoCFPGA-OpenCL-vectorAdd.tar.gz
NHYET,
7 | UART 8—3F )LV | REETIE Tera Term ZEALTVEY . FVUA—FPAURR—ILIZDWNTIE,
7k A&, ERE - IIEEY A LD EHESEICL T,
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1-2. Sodia R—F
ZDAR—KIE. Cyclone®V SoC FPGA AEH I TLVET,

[Bg 1-2.1)] Sodia R—F

(1) Sodia R—K® MSELW7 ~J11) DR EEHERALET

HSMA_
LEDY [
R86 ij

[E 1-2.2] MSEL (J7 ~ J11) DERSE

[£& 1-2.1] MSELQJ7~J11)E&ER

R—R-YyI7LoR 54 A& B
J7 MSEL 4 2-3
J8 MSEL3 [OpenCL™ [E](F SD Ah—k-AA*—(F, Hard 1-2
Processor System (HPS) Mo® FPGA DT«
J9 MSEL2 |Fal—2avzaETLET, 2-3
ZD1= . MSEL [, Fast Passive Parallel (FPP)
J10 MSEL1 |\ =—RIZHRESIHENHYET . 1-2
J11 MSEL 0 2-3

[ R EEEEEEEEEEEEEEEEEEEE—————
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(2) Sodia R—K@ BOOTSEL (J2,J3,J4) & CLKSEL (J5,06) DERXEZEFERLET o

[

6
4
0

[E] 1-2.3] BOOTSEL (J2,J3,J4) & CLKSEL (J5,J6) DE&TE

[3& 1-2.2] BOOTSEL (J2,J3,J4) B &

R—K-YI7LUR E84 AE BE
J2 BOOTSEL 0 1-2
J3 BOOTSEL1 [BOOTSEL & SD A—FK-J—rEIEELET 2-3
J4 BOOTSEL 2 1-2

[5& 1-2.3] CLKSEL (J5,J6) %5E3%

R—K-UI7L>R BS54 nE e
5 CLKSELO |cLKSEL 13ERmsE CRIEHYE R ABS, 23
5 CLKSEL1 |==Tl& 00b ZERLFY 2.3
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1-3. FERI7MILDOAR

WE A TIL® FPGA OpenCL™ EHEEE (Sodia R—KER) DB I7AIVERRET & LTOEDIEE
NTLFET,
B BSP Sodia Z#4IWF (R—F-7o7L—h)
* board
cbsoc_sodia
arm32 : RRAM T IV r—avAZ14735)%
c5soc_sodia_sharedonly : R—K-FoFL—k-TODIHR
driver

board_env.xml

= share

B Lab 74T CEEBEI7AIL)
» Altera-SoCFPGA-OpenCL-vectorAdd.tar.gz

B SD Image Z#4JLF (OpenCL™ FHSD Hh—K-A A=)

* sodia_opencl_sdimage_v1511 r3.tar.gz

B README.txt(/>7/L® FPGA BiI%Y—IL AFE% URL)
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2. THA> 20—

FPGA SDK for OpenCL™ (&, T2 ARTwK ARM® Cortex®-A9 FOtyH-a7%HRAREL T, ANSI C R—
ADEETHS OpenCL™ C TEABLIZVIbI 7R (h—HRIL) %, FPGA THAL (IN—FDx7-7Ot5
L—3—)IZERL. EITTHIENTEEY,

CDETIL, OpenCL™ BARIZHITSH, RRAMEA—RIL, FPGA THAUADERGET AL -TJ0—%8
BT HIEMTEET,
2-1. FRYSEVT-ETIV

2-1-1. —fRE9 TS S35 - ETIL

OpenCL" MO—B#%4 7055305 - ETIILETRISRLES,
RRRTIE, FA—/VL- AR ERERL, Ty TUET 5T 4% %KL, ToyHIHlEEBLET,
TOwyHIFFEDT—HEAMEL-%., BUHRAMIHEHEZRL, BNTE T LECEEREILET,

‘ 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) —@par0553045 €TV

2-1-2. FPGA SDK for OpenCL™ TOEEET )L

FPGA SDK for OpenCL™ Tl&, A% ARM® Cortex®-A9 FO+tyH-a7ELT, FA—/N\)L- AEYE
DDR3 SDRAM. 7Oty H% FPGA OTw4H, O—H)L-AE) (L FPGA WM RAM JOyoIcERESINhFET,

ARM Cortex—-A9 (Linux)

FPGA OUvY

O, AVY

DDR3-SDRAM

[E 2-1-2.1] FPGA SDK for OpenCL™ TOHEEETIL

Ver.15/Rev.l 2017 &1 A 7121 ALTIMA Corp. / ELSENA,Inc.
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2-2. R%o0—
F9'. OpenCL™ FOSSLEMLET, OpenCL™ FOSSAIZIE FPGA [ZERET BHEFHFEdLI=H
—R)L-a—F & ZOA—RIVERIET HRAN-2—FERRLET

A—7I)L-a2—FI& OpenCL™ C T 5D T, ZNFETE IOy THESE S LI TEEF A &
ANh—RIL-2—FE4ZHED C EFETRBL., ELEMET 5 L&mEELI- LT OpenCL™ C [ZEH#d 5L
FHRLET,

LT, A—RJL-O0—F% FPGA THAUIZER. 3>/31)LL. .aocx (Altera Offline Compiler eXecutable file)
AL, RAR(Linux) 2852 L F T,

RRAL-a—FK3, PC OHOR-aVNAFBBCERITAIRELRARR N T T —a0(2av R ()LL, FRARZ
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

e rarrgir—as M raa o an—

Lav 7L

v Cyclone V SX SoC 1
[ ARM Cortex-A9 J { FPGA O3w% J

[B] 2-2.1] FPGA SDK for OpenCL™ TRi&70O0—

[ R EEEEEEEEEEEEEEEEEEEE—————
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3. ESHIZE(E

COETIE EBDEMICDEGHEMERERL. Y—ILEAVAM—ILLETS,
BH. BROY—ILERRICA VA= ILBEADEESIEFHITA A= LT 2RETHYE LA DT, HAHR
(XL TLIEELY,
3-1. Quartus®Prime DAY Xk—JL

(1) Quartus® Prime v15.1(Windows® FR) &4 > O0—RLA2RAb—ILLET , REBAETIL. Quartus® Prime
DAL T T3> vi5l #ERALTLET,

Q) 1A=L, FA BV RAREEITOTLEELY,
Quartus® Prime Z#2&jL . Tools #=1— = License Setup Z:#E4RL . License Setup 44 704 MFRRLT=
5. License file [Z OpenCL™ FHERAS AR T7MIL DINRET7AINBEHRELET

[FE=EE]
v' OpenCL™ FHERZAE2R-T71) (L. BlEEERBAOREEICEHLEHhELZSY,

(3) Windows® MDIBIEZ#ARILNT. LM_LICENSE_FILE Z3BML. 5S4t X I7AILDINRETTAIVE
ERELET,

— r
AT LOTO G EEEH ‘ L e
L F1— B | [\ Fo | SEERE | lmieeE | UT— -
[Zuta—5— | N—PorF | SERERNE | 127 L00ReE VTt — T —
REEH - - . L
s & ol
——— . ALTERAGCLSDKR.. Ci¥altera¥ |5.0¢hid E
FUNSATLE ] LCHEE IR ’E*ﬁ*ﬁ?& Path Ci¥altera¥ 1 5.0¢modelsim_azs¥wind2aloem b
= = QIEYa_ROOTDIR CH¥altera¥ 15.(&¥quartuz¥sopc_builder¥bin
RN LM LICENSE FILE TFMP %l ISFRPROFT F¥Ann Data¥l neal¥Temn
B C¥ALTERA_License¥00A0BIBI4F7F_144662903 [ ZRIAIM). ] EE(E). ][ EIF& D ]
e 5
_ AT LIFIREENS)
OK U - — -
B ErreT E9U9 - {@ L LM LICENSE FILE ABMESNTLVBC LEHED
= & m LM_LICENSE FILE  C¥ALTERA Licens=¥0040D0B94F7F_1446629.. ()
AGPath C¥Proeram Files (<B6)¥Lenovo¥ Access Gonn.. 9 NUMBER_OF_PROG.. 4
GOMMPath C¥Program Files¥Lenovo¥Communications Lk. a5 ‘Windomws_NT
GomSpec C¥Windows¥systemi Homd exe Path Ci¥Proeram Files¥Cnmmon Files¥Micrnsaft Sk 7
rrnfissetront Ci¥tWindruns¥CnnfieSat Ront i
= .. Hilf
[ #mon. | [ &E0. | [ ERO [ sl | ®ED. [ BERL |

OK &9Uv9

Lok [ Fetue |

E

[ 3-1.1] LM_LICENSE_FILE BHEZHDHRE

3-2. SOC EDS AV RAh—JL
SoC EDS v15.1 (Windows® BR) &4 A—KLAVRAR—LLET,

3-3. FPGA SDK for OpenCL™ MDA AF—JL

FPGA SDK for OpenCL™ v15.1(Windows® fR) &4 9> 0—RLA Y AR—ILLET,

[ R EEEEEEEEEEEEEEEEEEEE—————
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3-4. v15.1 B Sodia R—F-/3wr— (R—K-FoFL—k) DB

tE274/Ld BSP Sodia Z#)ILF D& (board & share) %, FPGA SDK for OpenCL™ v15.1 4> Ak—
JLTHI)LE (] C¥altera¥15.1¥hld ) D FIZ EZEZaE—L TS,

E=3E=R =)
@Q-‘ L« 151 » hid » -|&,|| hdDEE  f
Fo SEC » =~ @ @
== &, Windows7_0S (C:) - zZm E
@uv‘ | <« Self.. » BS... » v|&,|| BSP_Sodial#e= ol | altera ! bin
15.0
- . = d ) board
P - = E< HFUWITA LT — =~ @ 151 -
y 15. J doc
, Self-study_Altera_OpenCL_basic_v15.1 for Sodia * &g embedded examples
. BSP_Sodia P board | hid ) host
) board I pr— H ' bin 3 J include =
, share B | board sip
n . share
, Lab
- j doc J windowse4
. SD_Image - < [m v . examples Altera.icd
) host [E] init_hls
| include [E] init_opencl
L ip | LICENSE T
| share = MANIFEST
, windows64 = %Readme o -
1 2 BOBEEEER EFHE: 2016/03/30 17:06

[E 3-4.1)] Sodia R—F/8v4sr— ((R—F -T2 FL—F) DB

ZhizkY board FAILFDTIZ, cbsoc_sodia F4 /LA AV EINSAL, share¥models¥dm T4 /LA D TFIZ,
5csxfc6d6f3lc8es_dmxml Z7A JLASBIISNET

3-5. Windows® BISZHOTER-BE
Windows® DIRELHERNTFEEDTHZBIML TS,

(1) UTOBRBEMMNFELELIMENRESN TSI EFHERELET,
® Z#: ALTERAOCLSDKROOT
fii: (f5]: C:¥altera¥15.1¥hld )

® Z#: QUARTUS ROOTDIR
fili: (451 C:¥altera¥15. 1¥quartus )

(2 LTOREEHEEMLET,
@ Z#: AOCL BOARD PACKAGE_ROOT
i : %ALTERAOCL SDKROOT%¥boar d¥c5soc_sodia

® Z#: PATH
{5 : %QUARTUS_ROOTDIR%¥b i n64 ; %AL TERAOCLSDKROOT%¥windows64¥bin

[ R EEEEEEEEEEEEEEEEEEEE—————
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3-6. WEI7M/ILOHH

HEIZ7AILAD Lab Z4ILE Dd(ZHD Altera-SoOCFPGA-OpenCL-vectorAdd.tar.gz 774/ J)L% PC M
FEEDT—U- 747 (COHITIE, C¥Work) IZaE—L TRELET,
R, TORTYR-OTUR -V z)L MHaATUR-SAUTRITTEET,

Windows® T XFH—FT, SoC FPGA TURTF YR FH AL - XL —bDAV Ab—)L-THILF (ZOHITIE.
C:¥altera¥15.1¥embedded) ZBAZ . ZD T2 5 Embedded_Command_Shell.bat % JIILY)yHI L TIUAT
yR-aTUR- D )LERZEL, LTDIAYURT Altera-SOCFPGA-OpenCL-vectorAdd.targz 774 L& fi#ELE

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

v AE—&RREDTAIT INRLBICAR—XPAREE (2AXF) HEOEIEBLTIZEL,

3-7. FOMY—ILDAA—IL

UART 2—3F )LV IREARAR—=ILLET , REFITIX Tera Term ZFEALTLET A, #EEMICRIZET
HNILRDY—ILEFE>TERENER A

BE.V—ILDFT A=A AM—)LIZDEFELTIE, Ak, EREEIEEY A+ OFEHESEICL
TN,

3-8. Sodia & PC ik
PC & Sodia Z#E#iL. SD h—FZA—F-XOvMI3EAL, EREZAN TS,

[ A—H—Fob-r—TL |
ETHERNET

PC(FRRR-TL )

......

Sodia (4—4"kR—R)
[E 3-8.1)] Sodia & PC (D

[EEEIA]
v FEI7AILAD SD_Image FAILE DTFIC
sodia_opencl_sdimage v1511 r3.tar.gz

T7AILBBYET DT, ThEd IoARTYR-avoR-ox)L His tar —xzf a<v R TEEL, 7')—Y
Zb Win32Disklmager LT SD h—RIZEEAHFT,

— e
Ver.15/Rev.l 2017 %1 A 11/21 ALTIMA Corp. / ELSENA, Inc.
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3-9. PC Iy I —ODEETE
Sodia & PC % Ethernet THE#E I 51=0ODEREZEITLET,
(1) Windows® MRA—k-A=a—MSIaAVFA—ILISRIV IZEIRL, [RyRNI—H 1T 58— 155)vY

L/ij—o
Q) T7FTEDREDERE 1ZFN T, TA—AILT) 7RI CRINCE D) IL T TRRTIERRLE
j—o

@) FRT - HATRT RSN =5, [AU8—Rob IOk S—D32 4 (TCPIPVA) IEERL, [0
RTAIREED )V ILET

4) TR®D IP PRLRZEES IICFyvIF AN, IP PRLR & HITRyb R ITEEDTRLREAAL
F9 ., COFITIE, IP PRLR:192.168. 1. 31, HTRyb<R%:255.255.255.0 [TERELFET,

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
% F7: AR —FENTORINESE. Ay MI-DEREHE P LR hE

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

— e
Ver.15/Rev.l 2017 %1 A 12/21 ALTIMA Corp. / ELSENA, Inc.
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3-10.UART D#EieEREL Linux DFEE)
(1) Sodia & PC A% UART —J LTSN TSI EEFMERLET,
(2) Sodia IZfERESN TLVS COM R—hE#IRLIAR—-L—k 1% 115200 (ZERELET,

Tera Term: U 7)LAR— b B/E (==

oo : [ =
H—k(P): COMB — )

7 —4(D): Boe <] ot
TR [none <)
abvAe: [ (OAIH)
TO—HHNF):  [none -]

0 EURMyF(C) 0 EURM/TL

[E 3-10.1] TeraTerm TOIY) T ILTR—IRE

(3) Sodia ® WARM RESET RAVEMTLET,

WARM__ COLD
HES RESET

WARM RST RAL %13

[E 3-10.2] Sodia ® WARM RESET RAVZEHT
(4) Linux 3>Y—/JLIZ Linux OFEEIOS HBFRRENET ., OF 10 F B, login FAFHZ root [ &
AHALFET,
(5) passwd EABLT root M/RRT—REHRELET,
6) FHSRT—FHERENIIBEF. COBITIE altera 123[d ZAALI%. £5—F altera 123

= ]

[E 3-103) AT A& RT—EDRE
— e
Ver.15/Rev.l 20174 1A 13/21 ALTIMA Corp. / ELSENA, Inc.
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3-11.Ethernet MDIEHFER
Sodia & PC AY Ethernet —7J )L TSN TLVB I EEFERLET,

(1) Linux a>y—Lhs FED IP PRLREERELFES ., COFITIL, 192.168.1.30 #EHELFEST DT, LA

TORIITAALTLLZELY,
# ifconfig eth0 192.168.1.30 [J

(2) LT, Linux &Y PC WA Ping ZiEY, ELERTE TSI LEHERELET , TDIE, £65
D@ Ping ANESIELMER(E Windows® DI747 A —ILEREE IR T D70 E LTSN,
=8 E=R

m.| »

o+ il S im bl o

[E=8 Ho =5

‘. COMS - Tera Term VT

[ 3-11.1] Ethernet MERHER

[ R EEEEEEEEEEEEEEEEEEEE—————
2017E 1 B 14/21 ALTIMA Corp. / ELSENAInc.
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4, HE
4-1. HEDOHE

FEFIZ(X, BNRI3-6. EE 77/ ILDMME I THELT- Altera-SoCFPGA-OpenCL-vectorAdd ZERALET,
BB SIMEDNIEE OpenCL™ TEHELFET,

RAR 7TV r—2aV TIEAAT—T ILDFEREEBDEMEZITLN, h—FIL(FPGA ODwY) THEESIN
T=IEBEAELLOIELERLET,
4-2. TIARTYR-OTUR -2z )LDFEED

BIZERTT A [H—RILDAVNAILIETRRN 7T r—2a30 @A (LI COIUARTYR-O7
R ILhDaARUR - SA U TEITLET,

(1) Windows® TH#RXFO—5T, SOC FPGA IUARTYRFTH A2 RA—bDA Ab—)L-T+ILF (ZD1]
TI&. C¥altera¥15.1¥embedded) Z#FAE . €D TIZ#%H 5 Embedded_Command_Shellbat =45 7 /L9')v%
LTIUARTYR-OTUR -z )LERELET,

(2 TURTYR-ATUR-DILS LTEETLET,

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

() REFHINTWSR—FEREELET

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

Ver.15/Rev.l 2017 %1 A 15/21 ALTIMA Corp. / ELSENA, Inc.
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4-3. A—RIILDIAV ISV

MEA(27)L° FPGA OpenCL™ ZEEEHE (Sodia R—FiR) ELSENA

H—FILDIAIRAILTIE, 13925 S52RT Quartus® Prime MEITENET D T. Quartus® Prime MEEIF T
BT T TS,

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

2 warnings generated.

aoc: Compiling. ...

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

$ aoc —-v —report vectorAdd.cl -o vectorAdd. aocx —board cbsoc_sodia_sharedonly H
aoc: Environment checks are completed successfully.

You are now compiling the full flow!!

aoc: Selected target board cbsoc_sodia_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,

aoc: OpenCL parser completed successful ly.

aoc: Linking with IP library ...

~

; Estimated Resource Usage Summary

; DSP blocks

; Resource + Usage
; Logic utilization 19%
; Dedicated logic registers 1%
; Memory blocks 10%

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,

() AVAILHEBIT BE. LITD &SI vectorAdd.aocx F7 4 ILHERINET

$1s -1 [
&5t 2276
drwxrwxr—x+ 1 elsfae None
—-rwxrwxr-x+ 1 elsfae None

—-rw-rwxr—+ 1 elsfae None

141648 11 A 15 15:41 vectorAdd. aoco
—-rwxrwxr-x+ 1 elsfae None 2594656 11 A 15 15:571vectorAdd. aocx 1

0 11 B 15 15:57 vectorAdd

1703 6 8 30 2014 vectorAdd. ol

Ver. 15/ Rev.1
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4-4, IRRAMFFT)r—SarBaviqIv
(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_sodia¥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

drwxrwxr-x+ 1 elsfae None 0 11 A 15 10:18 common
drwxrwxr-x+ 1 elsfae None 0 11 A 15 15:57 device

drwxrwxr-x+ 1 elsfae None 0 11 A 15 10:18 host
—rw-rwxr—+ 1 elsfae None 1406 12 B 10 2014 Makefile
—rwxrwxr—x+ 1 elsfae None 43296 11 B 15 16204!_ve_cE)r_add 1

— e
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4-5. 7L DER%
RRAM T r—230Ea I IVEHDA—FI)LE Sodia D SD h—RIZERELET,
(1) SCP(ZFa7-aE—)EEALTI7AIIEEET HIENTEET,
SCP ##ZHLT/HRAF PC N5 Sodia @ SD h—KRIZT7A )L &ERET B[, KRR~ PC M5

scp <source_filename> root@board_ip_address>:<target_filename>

ATUNEFERLET

Q) IUATYR-OATUR-DTILDD RODKSIZAAL vector_add RRR-F7F)r—a>% Sodia (2B
LES,
BERERTANE IO EFINIIEEIL. ves|d ZANLET COBITIF/NRT—FIE altera. 123
ZERALEY,

$ scp vector_add 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/arvfUwpBVVAGS7AUNFXGLCSWRChHAOE.
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: SRT—FEAS
vector_add 100% 42KB 42.3KB/s 00:00

(3) RMD&E3IZAAL vectorAdd.aocx 774 /L% Sodia 1ZE5ELET, BE. /AR —K altera 123 | #
ERALFET,

$ 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/arvfUwpBVVAGS7AUNFXGLCSWRChHAOE.
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: SRT—REAR
vectorAdd. aocx 100% 2534KB  2.5MB/s  00:01

M T.Sodia ® SD H—RIZTI7AILDERETEEL =,

Ver.15/Rev.l 2017 % 1 A 18/21 ALTIMA Corp. / ELSENAInc.
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4-6. OpenCL™ (DT

ERESNT=A—HRILT FPGA 32 74FaL—2av L RRM T T r—230%E74 5T ET OpenCL™
DEMFERERT HEMTEET,
(1) Linux a>y—=iLhn UTFDELSIZABAL, Z—7vb®D Linuxk £ET FSA/-FDa—)LEO—KLFE
ED

# source ./init_opencl.sh !

(2 RO&SITADLT R—FAEEICEMELTLD I LERERLET

# 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: sodia_sharedonly : Cyclone V SoC Development Kit

Buffer read/write test passed.

DIAGNOSTIC_PASSED

(B) RDESITAALT, ERELI=T7AIVEEITRIBEIZLET

# chmod 777 vector_add
# chmod 777 vectorAdd. aocx

@) 2—4vb® Linux £T OpenCL™ h—HIL-TATSLDTAT I ETNET, JarT1F¥al—
2aAVABINT HEL LED DR\ —U N EILET,

# 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 !

(5) #—4vb® Linux £T RRANARM®) TOS S LEETLET,

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

Time: 159. 887 ms
Kernel time (device 0): 7.243 ms

Verification: PASS

Ver.15/Rev.l 2017 %1 A 19/21 ALTIMA Corp. / ELSENA, Inc.
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4-7. H—RIN DAV I VR DRER
AN IENFZH—RILDTH A ERERLET
(1) Quartus®Prime Z#2ENL T, File A=a1— = Open Project /i,

C:¥Work¥Altera-SOCFPGA-OpenCL-vectorAdd¥device¥vectorAdd¥top.opf  ZBAEEY,

Open Project =)
@O" | « device » vectorAdd » - ‘Lyl vectorAddDIEE ol
= = = EEy  HLLITALT— 8= v
Quartus Prime Lite Edition = . o e
Fie | Edit View Proct Assignments  Processing JRIEEERERE S EErmuin ) | < | ¢ EHEH 23
| common . .
0 e CtreN . | db 2016/03/31 9111 IF AL Tt il
SES | hps_isw_handoff 2016/03/31 9:10  T7 AL TA ).
~ 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 2016/03/318:52 Tl Tl
New Project Wizard... Er i 2016/03/31 8:55 7 AL FAilen
S| /03/" . TrA
% Open Project Ciri+J R ;‘ EEE | 2016/03/31 8:52  QPF 771l

Save Project

Close Project

3} Lenovo_Recovery (Q:)

s PUBLIC (¥file01) (M:)

-

.

| r

I7ILE(N): top.gpf

~ | Quartus Prime Project File (* «

Frtl

(B 4-7.1) Quartus®Prime Z#2&IL T, File A=1— = Open Project

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

1
ments

=

Table of Contents.

EH Flow Summary

Pruuessingl Tools  Window  Help ’

Fie Edit Wiew Project Assign
lobal Settings
D = r E Stop Processing Ctri+Shift+C
Project Navigator [ 1 Higrarchy v]E[: P Start Compilation CirL
Entity-Instance Analyze Current File |
is
% Cyclone ' SCSTFDBOSF31I7 Start b
> E“E top ©& Update Memory Initiglization File
4 Compiation Report CirkR
4 Dynamic Synthesis Report essages
» Assembler
> TimeQuest Timing Anatyzer

Compilation Report - top @

Flow Status

Quartus Prime Version
Revision Mame

Top-level Entity Name:

Famify

Device

Timing Models

Logic utilization (in ALMs)
Total registers.

Total pins

Total virtual pins

Total block memery bits

Total DSP Blocks.

Total HSSI RX PCSs.

Total H55! PMA RX Deserializers.
Total HSSI TX PCSs

Total HSSI PMA TX Serializers
Total PLLs

Total DLLs

[E 4-7.2] Processing A=a— = Compile Report

Successful - Tue Nov 15 06:55:15 2016
15.1.0 Build 185 10/21/2015 5J Standard Edition
top

top

Cyclone V

SCSTFDEDSF31IT

Final

4864/41910(12% )

8697

1381499 (28% )

]

129,328 /5662720 (2% )

0/ 1M2(0%)

0/8(0%)

0/89(0%)

0/9(0%)

0/9(0%)

1015(7 %)

114(25%)

[ R EEEEEEEEEEEEEEEEEEEE—————
20/21
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REBFIVHALOER

B LY EHEATSNELEBSBRICBONELTIE, FROEAEOEEE—H R £ TTHEATEL,
1 AEHEERSTT. HAEGERT 5SS ORI T ST EERLET .

2 AEMEFEUEET SN BYET,

3. AEMOERICIHLEHLTVETH, - CFBLRORY, BHRNEEBRIETDRANHYELL, AEHNEAFSNELLTRABEETS — RO HHIEENTT,

HABHTILT4T  H—LA~R—: http//www.altima.co.jp BHTERY A ZILTAIREMT—2R—R:  hitps://www.altima.jp/members/index.cfm
#AeHTILET R—LA~R—: http://www.elsena.co.jp BAfriERY A~ ETS : https://www.elsena.co. jp/elspear/members/index.cfm

4. KEMTRYZ->TWSEE, Hilf. 7OV SLICEALCGERLERBROEZEITOVTIE. BEEZALLNRIETDOTHLALOHT TEIZEL,

5. AEMFRKEFATIHROMPMLTENTT  HREETHERILIREF. BA-DRTORBROEHBHHE TIRIALISL,
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