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DLIN—KE, acc IV VRZEETIDEBIFMNIAEHRINET, FPGA D/\TA—TVA%&EZD (10 ~ 20 /\—t
V) EELTTOII=ZVT - T MILOENELIR—ESRICE TS -fast-compile A S/ 3aVHHNET,
CNBOLIR—FEFA—FRILORBIICERIEER T, LIR—HEOV/ AILRICERICIER S NS), COEN%E
B21=IC FPGA TTOUTLEERICETIDMLEIFHDFEBAN, FED FPGA @IFICTV/ (LT ZHE
M&HNFET (-march=emulator A 7/ aVIFLIR—FEEMLEEA ), vector_add 7L IRU—M5, FPGA
O—RzEEIILRLEEEEBLOT Y REFERLET,

aoc -march=emulator device/vector_add.cl -0 bin/vector_add.aocx
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aoc: Optimizing and doing static analysis of code...

!
! The report below may be inaccurate. A more comprehensive

! resource usage report can be found at vector_ add/reports/report.html
!

et ettt e T e +
; Estimated Resource Usage Summary ;

R e e e e e o +
; Resource + Usage ;

R e e e e e o +

; Logic utilization ; 18% ;

; ALUTs ; 9% ;

; Dedicated logic registers ; 9% ;

; Memory blocks ; 9% ;

; DSP blocks ; 0% ;

T e e e e e S TS e S e e B S ESS e e 2
Compiling for FPGA. This process may take a long time, please be patient.

NBEOUY—EARRTIE, OpenClr 700 AN FPGA THIFHBTAERIIFILIEA B I C1T o TUL\BH\VEIAT
BOICZINIBEERT, CNIFEEGF1—ZVJEHRTHO, RULIV/ AILEREZNIDCEF<EETEERT, FF
BICZLDOUV—R=FERALTUVDISE, ZOTOT TAIFFED FPGA ICIFBEIGWENHOET, B, (F&
AEUN—2EFERLTVVEVEETH, I—REF1—— VT TBET/N\TA—T VA% O LTS BAEEMEDHD
F9, T/IARD (BIZIE, ZFE/NESLIBEEND) 10 /\—VRUHVERLTULEWISE, &RARBRD/(TA—<
V2ES|IEHLTCVVRWE BRI DB ZTT,

ILAVINIILETDE, KDFMGLRN—FOMESNET, CNEDOLR—KEEDIERETHD, MFARICIE
BIUBETH, FENTDICIFRVERBNDNDET, ZD2sd, FPGA NRLEETH, LIN—rZEFRIC (K
1/4 OFFEIT) (E T 22 RIV/I\MIATV 3V AIBET DEREZHNTEET, (LN—F~DFERAEE,
1>5IL® FPGA SDK for OpenCL* XA - FS5UF1 X - HARESRBLTLIEE, )

BEIF DV A S—CREOLIEZBENICTVWERERESHTT SVT—ICRRIDIENTEERT (MAIIZE,
FETURIBZTOBENHDELE), I/ ILRIIER SN reporthtml Z771)LZB DT Z&hBiasE
9 (B 2), (77 1LOGFRIFMERRRTLR—FCERNTVETS )

IVIAS—ORBELICETBFMIE, BBELICETIIEFEESRL TS,
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File Edit View Go Help
nimbix j B3 nimbix |l] nesktopl dal:al vadd_fast I vector_add | binl vector_add "up_nrl;
[ Desktop
o File System D .

i

- LiR— k%K

BERR—IUNBHDOLIN—FESRBTEEI, B 3 &, ROMNUINBEDOY Y TILOT < U—%RLTVET, K
1 BEOIV/\IILOBITIER SN MLR—NT, O/ 1L S TLIR—~S NI ERIR R E R,
FTREVDDIFEHENEAWVETY (ALUT #FH 9 /\—t >k SRHBELIYRY— 9 /\—tvk XEU—T
Ovo 9 /)\—tk, DSP7%L), B 4 &, TU7EIFLIR—tERLTVWET, COLR—KTlE, 7OJ3AICK
LT OVLT, V—RAO—REVUYV—RERRTOBRERREIDENTEET,

Report: vector_add - Mozilla Firefe
& Report; vector_add = | 3=
1/ \

& 0 file:/j/datajvadd_fast/vector_add/binjvector_add/reports/report html# o

Reports View reports..=
Summary h

info

Project Name vector_add

Tarpet Family, Device. Board Arria 10 10AXTV552F45I2SGES. a10_refa10ex

ACT Version 17.1.0 Build 240

Quartus Version 17 1.0 Build 240

Command a0C <report -fast-compile devicevecton_add cl -0 binfvecton_add aocx
Reponte Generated A Sat Dec 2 02:33:61 2017

Kernel Summary

Kermel Name Kernel Type Autorun Weorkgroup Size # Compute Units

vecter_add NDRange Na nfa 1

Estimated Resource Usage

Kernel Name ALUTs 129 RAM nSPy
vector_add 3489 3795 40 1
Global Interconnect an 5204 L] L]
Board Interface 66800 133600 182 ]
Total T4410 [9%) 142746 (%) 224 (9%) 1 (0%}
Availabie 187600 1575200 pii] 1518

Campile Warnings

Mone

- -fast-compile Z{FEALEIV/\TILOYIU—R—T

IVIMS—OFBLICETZH#MIE, RBLICETIIEREESRL TS,


https://software.intel.com/articles/optimization-notice#opt-jp
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Hepori. vecior_aod MoZilla Firerox

& Report: vectoradd x | &

Ir; i file:fi/data/vadd_fast/vector_add/bin/vector_add/reports/report.htmie ¢ || search a8 9 & q

Reports  View reports_~

Summary
Area analy vecior_add.d -
[area utiliz: Loops analysis & Collapse All UL LALLUN Wi TLQRILS WD UM, LOgy, Suul

. + Expand serge,
|'_¢":lt"t“:lll.'_‘“:'.Il = _‘“ 5 /f publish, distribute, sublicense, andfor §
line Xwas |  Area analysis of source copies of the Software, and to permit
persons to
System viewer - Rbis Difs  Detsis & // whos the Seftware is furnished to de so,

subject to the following conditions
The abowe copyright motice and this
peraission notice shall be included in o
copies or

/i substantial portions of the Software.

=
~
-

Kernel memory viewer

Beowm
-
-

£f THE SOFTWARE IS5 PROVIDED “AS I5", WIThHOUT]
WARRANTY OF AMY KIND,

EXPRESS OR IMPLIED, INCLUDING BUT MOT
LIMITED TO THE WARRANTIES

/7 OF MERCHANTABILITY, FITMESS FOR A PARTICH
FURFOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT

f/ WOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES
OTHER LIABILITY,

£ WHETHER IN AN ACTION OF CONTRACT, TORT oW
OTHERWISE. ARISING

FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE WUSE OR

G £ 6B E

&

17 // OTHER DEALINGS IN THE SOFTWARE
T m S
18 // This agreemsent shall be governed in all
Chusder bogc Lo e ¢ o * Lagic requ respects by the laws of the State of
Califernia and
¥ Computation ] 20 - L 20 // by the laws of the United States of Ameril
i1
Wovector_add ot 1829 243 4 1 2  /f ML kernel for adding tws input vectors
23 _ kermel void wector_add(_ glebal const floa
Hardened Floating-point o "X,
Add . ! 4 —glebal const floa
L
¥
Load b w5 ] % 0 slosduses el ";3:::'-=:‘“‘
Sore 1161 1585 " o * Shore uses - {
7 fF get index of the work ites
t index = get global id{0);
W Qate 2 1 o [} » Resources : - L Ad0)
3 ff add the vector elesents
Mo Senarce Line b 3 o o 3 zlindex] = x[index] + yl[index];
n )
n
2

- —-fast-compile ZFRLIEIV/\1TILOIV AT LLIR—OITUT7 T

EEOE>E "accl env aocxfilename.aocx" 1</ F[E aocx 77 MILNEDESICTOV/AILSNeh\eFHl
IFEHRALE I LET (report.html Y —DEHREDDEFMTY ),

VI AS—ORBIICET2FMIE, KELICETIEREZSRLTKLESL,


https://software.intel.com/articles/optimization-notice#opt-jp
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vl o

DTIORFLTIE, FBD FPGA ZFiB I M EIIHDFEBA., e, VIDI7ETDO—-RLEDEYE
TV ITITBHNEDHHDETA. KODIC, Nimbix* D7 ATV REEYRZYTL, EHEEICIGCTREEILWE
J, macOS*, Windows*, BEX Linux* RANTCT SO -5, CO7 7O0—FAFERLTCEET DA
RLELE. L—FIE 1 BFEHEEED 36 T M\6T, WEBNUTHHESLTETESNEYT, C<HIHERET
OpenCl* 2T CEMTE, \—RIT 7OV IDI 7Oy 7Y TR BLGRW O AIRICRREZEFRN TEEL
fzo BAEHIC, Nimbix* TRONUINBEOY Y FIL A I esbICZiofe &l 5 RILITRTL,

(EDNDTTIRR=AD FPGA BAFE VAT LAEIFEGED, Nimbix* &1V F )V, OFTRTETITBEHY—ILD
BRIN—T a3V EERLTULERA. DED,. FPGA I—ROEJLRICERAENFZ<RITNIE, FE1 & 2 OF
BOY—)LEFERLT, 95URTETID/\AFU—%2EI)RTBZENTEEY, FPGA ETETTET2ERN
BSFET, O—HNILTHEFE., 7/\vJ, BLOEILRTBEDIFLDBERGZEICRKRESNZTLELED, £, TR
ICIFTRFDY—ILHABRSNTVET, JTTVRTHERAINTLVSIR—REFUR—FEF>TUWNIEL, O—HALY
ATFLTHIAVIAIVTEET,

Nimbix* 5 ORICIZHBDBIIRBMNERIC Y N7 VvTENTULSIZ8, OpenCl* W—)LZEA VA —)LT B0
E(FHDFEFA (init_opencl RTUT % source TRIMBHHOFEEA ), cfcl, IBRICESTH Y TILEE
79 BAE1IC, Nimbix* 7RIV REERL, 1V ATV RETOTAN—LT, YTV a—REST D O—-RT
DRENHDET,

Nimbix* 50 RZFB T BFIRIFRDESD T,

« COUVYU (RFE) Z#EALTTZ NIV rREYRPYTLET, BEBREFESBEROHFANDLTLEZSL,
PushToCompute A 7/ 3aV[FBIRLALTZE W, BEH $0.00 [CROTVDTE&MEIRLT SUBMIT 20Uy
OLE,

e TNimbix* I3 IRTLVTIL® FPGA R Y- ZFERTILOHDIAIYVI -RAF—k 1K) (XKEE) ZREET,
COHTRICIEFZLDFEIDBEBRIEFENTUVEI N, OpenCl* ZFERITBHICIIVNEBELRVERDHEENTL)
FI, CONMREFZH XV VD /data TALIRU—=IC AL =D T UV RSNTWVBH IV U ETITANR—
M RIEIIKTAHESTETBIRIFICBELZET ( MPersistent Storage and Data Transference (K#E AL —
JEeTF—HER) wOYVavESRE),

RIIADI =2l —YavVOFIRICHOCHIRT s =R LET, el fFEETSDIFIZIRETT, BIX
MG FEE R CRLET,

IVIAS—ORBELICETBFMIE, BBELICETIIEFEESRL TS,


https://software.intel.com/articles/optimization-notice#opt-jp
https://nimbix.chargify.com/subscribe/qyxpdj3n42z7/jarvice-cloud-platform
https://www.altera.com/documentation/yud1499381140814.html
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e #waiR—F (https://www.nimbix.net (¥ &E)) T [Login] #OUvOLTIYRAFTAICOTAVLET,
[Compute] (ARIODXZa2—) ZTUvIL R T1—)LRIC Quartus EADLTERIT VY VERDIAHFT,
FMARTEEG &R/ \—/3>d Quartus (ZZTlE 17.1) BELD [PAYG] #BIRLET,

o RIC, [Desktop] ZFEIRL, CPU EXEU—ZRIRLFET, HIRIE, T=Zal—3avoaV/I\(IILEETOH
151561% 2 CPU T+HTY, FL=Zal—/3y - EILRETDIZAEIE. BINOXEU—NRECEDEH, 8
CPU Z##ELFT,

o YVVDREMTERD, VUYL TERLET, CNT, IV VICTIEALTERTEFT, WV UERT (&
TD [N] #9UvSL, [Log Out] ZRIRLT [Shutdown] Z3&1R) 9 3FTRE(FMFINTLBIEITEEL
TLESV, WARDAVRDEYMLTHII VIER T LRV, BEIFMBiSNIEEETT, Yvyah—k
(https://www.nimbix.net (&3E)) N6 V%=#&7T (ki) LT, INTOT7IT1ET—hEIEL TS &%
HERT D mHELFET,

o YIVUT, HOUYILTAZa—%RRL, IRV ROERETET,

o FENREFESIND /data TALINI—CIEEATOEEHWRLET, Z0IH, ImART1VROTRAICIRODD
YREANDLET,

cd /data

e OpenCL* RIFILINEDO Y 7)) (REB) T tar 771l (.tgz) DUV DIEBDIFET, wget ZFEHLT tar 77
M aESF D O0—RLET,

wget https://www.altera.com/content/dam/altera-www/global/en US/others/support/
examples/download/exm opencl vector add x64 linux.tgz

o tar 771 EERLET,

tar xvf exm opencl vector add x64 linux.tgz

e README.html [CIFZEHRSSHBANEENTLET, CCTHUERZDIE, 3 DOOY VR (FPGA O—RDEJLE,
RARTI—RDOEILR, E1T) OFHFTIT, NHOTV/\1MILEETITHD\ iR IEH 30 MTllz,

cd vector_add

aoc -march=emulator device/vector_add.cl =0 bin/vector_add.aocx
make

IVIAS—ORBELICETBFMIE, BBELICETIIEFEESRL TS,


https://software.intel.com/articles/optimization-notice#opt-jp
https://www.nimbix.net/
https://www.nimbix.net/
https://www.altera.com/support/support-resources/design-examples/design-software/opencl/vector-addition.html
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CL_CONTEXT EMULATOR DEVICE ALTERA=1 bin/host -n=10000

CNTE 1 BEIFETTT, CORRTIE, OpenClr 700 3AIGIT=aL—Y3avVICEDITIRETETEN
TULET, FPGA ETEITIBICIE, (FPGA BIFIC) UEILRLTEITI DM ENHDFET,

e UEJLE, -march=emulator A /Y3 VAEIEELIRUNCT acc ZFERALTIV/\MILLET, MOOYVREFARL
T 8CPUTRTIDETH 3 BFEHNNDEL,

aoc device/vector_add.cl -o bin/vector_add.aocx

-fast-compile A /3 VABIL T, MROONVRAEFERLRZISES., 171 37/ —T aocx 771ILOEILRIC
MO\BEERAIE 1 BB TICEDELE,

aocl -fast-compile device/vector add.cl -o bin/vector_ add.aocx

o E{T, FPGA ZHEHL CL\BYYVETETIDIMNENHNET, Nimbix* [&1>FIL° Arria® 10 FPGA =1 H#
L7z BittWare (3238) O A10PL4 R—REFEBLTL\DIsd, BBIIC AIOPL4 25T [Application] ZEIRLE
9, AT0PLA R—RICEBICTICRATERIVY VI THRBIRTDUENDNDFET, FILF T/ X_a2—7T, (CPU
only) TIFG< A10PLA BT VY VA TEBIRL TV D L= ERBLET (B 5), 2aied 1 AM FPGA MY
BWERY VEBIRTER(39 T,

Quartus® Prime & SDK for OpenCL™ 17.0.1 A10PL4 FPGA PAYG
From $0.36/h

GUI Desktop session with all boot services, including SSH (if installed). Connection address and credentials will appear in your web

2 core, 16GB RAM (CPU only) (nD)

W3 v Dle.
4 core, 32GB RAM (CPU Only) (n1)
GENERAL 8 core, 64GE RAM (CPU only) (n2) REVIEW SUBMISSION
16 core, 128GB RAM (CPU Only) (n3)

2 core, 128G8 RAM (CPU only) (n32)
Machine 4 core, 128GB RAM (CPU Only) (n34)

16 core, 25668 RAM (CPU Only) (nd)

16 core, 512GB RAM (CPU only) (n5)

Machine type
Cores % o

SUBMIT

5 [Machine type] FILF TV XZa2—h\5 FPGA BNERNGEY Y U &ZEIRLTL 34

VA S—ORELICETZFHIE, SECICETIEREESRL RS,


https://software.intel.com/articles/optimization-notice#opt-jp
https://www.bittware.com/
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e JVR%Z{FMALT (CL _ CONTEXT _ EMULATOR _ DEVICE _ ALTERA Z:RXELEL\T) 7 FUT—3vwETL

F9.

bin/host -n=10000

CHNTEH 2 BEDHR T TI, EBICETSN L, ROEIBEXY—IDNRRSNET,

aocl

Initializing OpenCL

Platform: Intel(R) FPGA SDK for OpenCL (TM)
Using 1 device(s)

alOpl4_dd4gb gx115 : AlO0PL4 (aclalOpl40)
Using AOCX: vector_ add.aocx

Reprogramming device [0] with handle 1
Launching for device 0 (10000 elements)
Time: 0.409 ms

Kernel time (device 0): 0.062 ms

Verification: PASS

diagnose IV YV RIFV AT LATHBABERN—RZEFANSDICHIULERT,

aocl diagnose

aocl diagnose: Running diagnose from /opt/intelFPGA pro/17.0/hld/board/alOpl4/

linux64/libexec

Vendor: BittWare Inc

Phys Dev Name Status Information

aclalOpl40 Passed A10PL4 (aclalOpl40)

PCIe dev_id = 2494, bus:slot.func = 02:00.00, Gen3 x8
FPGA temperature = 52.6523 degrees C.

DIAGNOSTIC_PASSED

VA S—ORELICETZFHIE, SECICETIEREESRL RS,


https://software.intel.com/articles/optimization-notice#opt-jp
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2017 % 11 BUE® 1710 EJLREFEALTHHLL) -fast-compile A Y3 VAEIEETRE, VALK
BIEARMBICIEMESNET, TNk, FPGA OIFEBICEVWIV/I\MIILEBEZRETD1TILIRBDO#EEETT.
-fast-compile A /Y3 VAIEET DL, I/ (ILEFREIEKIEIC (BR(E 1/4 ~ 1/5 I2) e NLEI O,
FPGA 7°|:|75Aa>%ﬁxb$latna*bm (BEIF 10 ~ 20 /\—tVk) BTRLET, BHON—RILTERS
NBRETDIEEIE, BESNLA—RILEBFNICEHAILTEEROHEBIV/I\AILTD, A1V TUX5)L-
VI - ATV 3V B METEET,

OpenCL*: I\|MINTA—=I VR, ATV —=RX, L&Y R—~
CDEETIE, OpenCl* [CKD FPGA OO SZVIDBNERICDVWTHEBEEBNLELRR., BIXIZE,
1V FILD OpenCL* &, FPGA ECTEBOETAZTOT7MIILLTHERAZFANBDHICTVvIETR—KL
TWET, e kAR 1/O FyRILEESS FPGA N TA—X Y AR LEICHR—~LTWET, Frribiz,
/O E£ZIFIMARDS FPGA A—RILANDEET—5 - A== T%YIR—rd2H, 1V FTILICEKD
fER SNz OpenCl* EEDILERTI,

CDEBEHFTIHICTFoIEESAN, OpenCl* I[CED FPGA TOT =T OHLWERZIR KNS &%
FLTWET, 17T)LE Altera @ Web T +TlE, BRIORL —Z—2T- UV —2EE, Z<OLIR—k V=)L,
ZA4T75U— BFIOLRERELTVET,

B E 5 R

e« 125)L° FPGA SDK for OpenCL*
e 17)L° FPGA SDK for OpenCL* DFFa X/~

o 1F)L® FPGA SDK for OpenCL* XXk  FS5UF«4R » AE - OpenCl* T FPGA 0T I=0 %47 SR
OENEHAR, LIR—hEZORMKICDVTORBHRDEFENTULET,

e Nimbix* J5TRTAVFI® FPGA RREY—IZERTIRHDIAYY « AF—b - HAR (H:E)

o 1VFIL°FPGA Y I+Dx7  THAY - EVH— - I—RY VI ESIVO—-RTEET,

o 1VFIV°FPGA TSV hTA—L - 7OEIL—5— - IR—ROUVINEENTLET,

o OpenCL* {ZERIg (5E)

o 1FI)L® Cyclone® 10 LP 77=U—_ 1A F)L°® Arria® 10 77=EU—  HLOALVFIL® Stratix® 10 T7=U—
DOHDIBR

e OpenCl* 2014 OEKD—2U3v 7D OpenCL* + FPGA [C&D gzip 7S —3vICBEd 2@ X : Gzip
on a Chip: High Performance Lossless Data Compression on FPGAs using OpenCL* (258)

VA S—ORELICETZFHIE, SECICETIEREESRL RS,


https://software.intel.com/articles/optimization-notice#opt-jp
https://www.altera.co.jp/products/design-software/embedded-software-developers/opencl/support.html
https://www.altera.co.jp/products/design-software/embedded-software-developers/opencl/support.html
https://www.altera.co.jp/products/design-software/embedded-software-developers/opencl/support.html
https://www.altera.com/documentation/yud1499381140814.html
https://www.altera.co.jp/products/design-software/embedded-software-developers/opencl/developer-zone.html
https://www.altera.co.jp/products/design-software/embedded-software-developers/opencl/developer-zone.html
http://www.khronos.org/opencl/
https://www.altera.co.jp/products/fpga/cyclone-series/cyclone-10/cyclone-10-lp/overview.html
https://www.altera.co.jp/products/fpga/arria-series/arria-10/features.html
https://www.altera.co.jp/products/fpga/stratix-series/stratix-10/overview.html
http://www.eecg.utoronto.ca/~mohamed/iwocl14.pdf
http://www.eecg.utoronto.ca/~mohamed/iwocl14.pdf

