1> )3 Linux* [1F OpenCL*
Y—=ILDHTHETT

SERVERSTUDIO™ =



Pt
>,
>t
i)

BN
il 51 AL TR
J)a—/3>

0%
VA kW
“wW—)L/SDK

RELICETSEEEIR

© 2018 Intel Corporation. FERT D3|, ImHEHAEZCET,
* ZOMDHE HRABEE(F, —BICEHOR T, BIEEIFEREIZETT,




127 I)L° SDK T/I\—FJOx770D
INT A=Y A% |SHT

1>5)L® SDK for OpenCL* Applications T
XF47Ua1—23>¥» GPGPU 77U —2/ 3 =&k



1 FIDIN—=ET7IANTOIVZFT X

CPU
s BNINB/NTDA—T R
s KRRV RO 7 TOVAT

Agent
w/

Samdl OS5I TINEAVTILDIN—FIT
consi(:rlclacliers . GPU (::?E%EH)
= IPU

= 125 )L° FPGA

EEBBIIRMIEESEE - 1 TIL° Xeon® OV Y —FzIFA VT IL® Core™ 7Ot vH—R—D TS5 v~ TA—AD SKU #EIR
=ELICEAT3EREIE

© 2018 Intel Corporation. R TOD3| A, GHEHAEZLET,
* ZOMDIE, BRBEFEE, —RICEHDORT, BIZERIFEREFIECT,



http://www.isus.jp/intel-media-server-studio/
http://www.isus.jp/intel-media-server-studio/

CIRT D4 OO0 ./0 —

Hi&5 BT

= EfTdZwhk (EU) = NAEO7 (VDBox, VEBoX)
» ‘RATSARICIFEU BV TS — FrviaiRENgEnd
» EEHEEIX T VARSI R ICEEND

= eDRAM IFFvva%EBINL, BimiE4E

LLIL

Fixed function units

&0y —455T71v52 ) (B -

3R B =4 =il |f&s =
125 )L° HD GT2 B\ = | (= E v
HS5T4952R “fa 2"
125 IL° Iris® + 2542 GT3 S5ICEL
PS5 T49H2R +eDRAM  “2+3¢"
{YFILoIris® Pro  + A5 GT3e.GTde EE
HS5T4952R +eDRAM  “4+4e”

RELICETSEEEIR

© 2018 Intel Corporation. FERT D3|, ImHEHAEZCET,
* ZOMDHE HRABEE(F, —BICEHOR T, BIEEIFEREIZETT,



J
A

@
\
pi=
NE

o —I5T 14w I /GPU DF

Command

H $ t
Streamer (CS) R SNTAE H Video Quality : l  Multi-format Video Quality
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Shader (VS)
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Shader (HS)
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Shader (D5) .
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1>/7)L® SDK for OpenCL* Applications 2017 R1
G)%ﬂ»%

¥iLL\ IDE DY R— I (Microsoft* Visual Studio* 2017/Eclipse* Oxygen (4.7) and Neon (4.6))
- OSHR—FMIEM (Microsoft* Windows® 10 Creator Update/Ubuntu* 16.04/CentOS* 7.3)
- Foitk . F 7K >VFTIL® Core™ 7OtV Y —DHR— &L (Microsoft* Windows*/Linux* OS)
 Linux* OS T® OpenCL* 2.1 & SPIR-V* MY iR— ~i#{
« OpenCL* 2.1 development environment with UEJP @AiFIEntlme for OpenCL* 2.1
* SPIR-V* generation support with Intel® Code Builder for OpenCL* offline compiler and Kernel

« Development Framework including textual representation of SPIR-V* binaries

Kernel Development Framework OFitégE D /R—

«  Workflow support allowing build, execution and analysis of applications with multiple kernels

« Build from binary to reduce compilation time for complex kernels

. Feott. F7HHK rVFTIL® Core™ 7OV —DL 1TV —BiR




1>7)L® SDK for OpenCL* Applications 2017
R2 & R3 MDOFf&EE

Microsoft* Visual Studio* 2017 Y/ R—knDig{t

Eclipse* Oxygen (4.7) IDE B R—Fm3&{k

- P8I TIL® Core™ 7OvY— (RFE I—FA Skylake-X) DY R— 581k (Microsoft*
Windows*/Linux* OS)
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Windows* Ak Yes i i
=Tk Yes -

Android* Ak ) ) )
=Tk Yes - -

Linux* MA - Yes Yes
=Tk - Yes Yes

https://software.intel.com/en-us/code-builder-user-manual (3&E)
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Intel® Graphics (GPU) Yes - Yes
Intel® Processors (CPU) Yes Yes Yes
Intel® Xeon Phi™ Coprocessors  With version 2014 only With version 2074 only -

Microsoft* Visual Studio* Windows*

Eclipse* Windows* Yes - Yes
Linux* Yes Yes Yes

Standalone* Windows* Yes - Yes
Linux* - Yes Yes

https://software.intel.com/en-us/code-builder-user-manual (#5&
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F 31> 57IL° Core™ OtV — BRI —RA: 15.33 16.3 (17 )L° Media Server
F 411> 57)IL° Core™ TOZYY— lvybridge -8 7 8 574V IR ARL—F4VT I XF L Studio 2015 R1)
(FFE3J—FA: Ivybridge/Haswell) EHI1—RaA: 547>~ Windows* 7,8,8.1,10 ARL—=F1V T AT I
LAY —DdH ForO0—ReJElc N EHIRT Haswell - 88 7.5 t#1 571w X H—/)\—: Windows Server* 2012 R2 Ubuntu* 12.04,SLES 11.3

<~ =106 .
g 4R YFIL° Core™ FOEYH— E%I—RE: 15.36 ;f";.(’rz/oféll’zc';:‘;?'a S
8 5 #{1>F)L° Core™ FOtYH— Haswell - 8 7.5 18 7571y IR ARL—F1VT-YRF L Byl N
(FAF 33— F#&: Haswell/Broadwell) FFEI—RA: 75477~ k: Windows* 7,8,8.1,10 C tOS*T7 1 7 A
LAY — Broadwell - 5 8 t#{ /571wy~ H—/\—: Windows Server* 2012 R2 en '

Linux* A—=RJL: 3.14.5
15.40 (¥ 1—R4&: Broadwell/Skylake,
41> 7JL® Media Server Studio 2017) 16.5 (17 )L° Media Server

% 5 1> FIL° Core™ 7OtV Y — FHI—RE: sy rei \
& 6 £ 15 )L° Core™ F7OtzyH— Broadwell- 58 8 8 57wz 1245 (FAFEI—HE: Skylake LR, Sieloelells)

oy e 93147V R) ARL—=F120 T RAF In:
(% 3J—F&: Broadwell/Skylake) FHI—RA: e, :
BHUU—X Skylake - B 9 8 /571w ANLZTALTTAT L R

y 5547 k: Windows* 7.8,8.1,10 Linux* A—JL: 4.4.0
H—/\—: Windows Server* 2012 R2

F 61> IL° Core™ OtV H— 15.60, 15.65 (FAF O — F4&: Skylake PABE, 16.5.2 (17 J)L® Media Server
£ 71> FIL° Core™ 7OtV Y — FAFI—RE: DSATVR) Studio 2017)
£ 81> IL° Core™ TOzYH— Skylake, Kaby Lake, Coffee Lake ARL—=F4 VTV AT L ARL=FA4VT I AT I
(A% —F43: Skylake/Kaby Lake/Coffee Lake) - QKX IS5T71vIR 547>/ Windows® 10 64-bit CentOS* 7.3, 7.4
=MUU—X Linux* A—xJ)L: 4.7

=MD OpenCL* RS 1 /\—DizH

https://software.intel.com/en-us/articles/opencl-drivers (3&£E)
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HR—kLTWBTSY RTA—LA (Linux®)

1> 7)L® SDK for OpenCL* Applications 2017 R1

7th and 6th Generation Intel®
Core™ Processors with Intel® Iris® 2.1 v v v v v v
Pro Graphics and HD Graphics

Intel® Pentium® Processor
N4200/5, N3350/5, N3450/5 2.0 v v v

5th Generation Intel® Core™
Processors with Intel® Iris® Pro 2.0 v v v v v v
Graphics and HD Graphics

Intel® Xeon® Processor E3-1200 v4
Family with C226 chipset and E3- 2.0 v v v v v v
1500 v5 Family with C236 chipset

1st-4th Generation Intel® Core™
Processors (CPU only) 1.2 v v v v

Intel® Xeon® Processor Product
Family (CPU only) 1.2 v v v




HR—kLTWBTSY RTA—LA (Linux®)

1> 7)L® SDK for OpenCL* Applications 2017 R2 & R3

8th, 7th and 6th Generation Intel®
Core™ Processors with Intel® Iris® 2.1 v v v v v v
Pro Graphics and HD Graphics

Intel® Pentium® Processor 20 v
N4200/5, N3350/5, N3450/5 -

5th Generation Intel® Core™
Processors with Intel® Iris® Pro 2.0 v v v v Vv Vv
Graphics and HD Graphics

Intel® Xeon® Processor E3-1200 v4
Family with C226 chipset and E3- 2.0 v v v v v v
1500 v5 Family with C236 chipset

1st-4th Generation Intel® Core™

Processors (CPU only) 1.2 v v v v

Intel® Xeon® Processor Product

Family (CPU only) 1.2 v v v v
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12V A—)LBIDHERRE
« CPU 7—FFT U Fv—OHE:?

$ grep -m 1 name /proc/cpuinfo

(i73%1) model name : Intel(R) Core(TM) i7-6770HQ CPU @ 2.60GHz
e Lspci AV FRICKDTIFT Ty O RO O—-5—DERR

$ lspci -nn -s 0:02.0

(573451) 00:02.0 VGA compatible controller [0300]: Intel Corporation Sky Lake Integrated
Graphics [8086:193b] (rev 09)

« 127 )L° Media Server Studio Z{ERBLIE/\—FDJ 7 \O7 I R:
c A VUTFINAUTIL—FTYR DT T1vIOR BT R— L TVWBRI AT LATHDCE=ERR,

- BEIZ. V7L Core™ 7OV ——EBDT>FTIL°® Xeon® 7OV —ICERINTLI\DIN,
BIOS T Enable ICTZ>TL\BR &= ER

- Eclipse* (Mars " Neon) IDE DgE:R




1/ A=)
https.//software.intel.com/en-us/articles/eetting-started-with-opencl-code-builder (3258)
« A>3 )L° SDK for OpenCL* Applications for Linux* D1/ A k—5—
« 45 )L°® Media Server Studio ICEE/XF > R77O VAR
« A5 )L° Media Server Studio ICIZFFWLW =Y a3V HEHEESNTLIIBEDLHINDTEER
- RFVEFOVKRICIZE, CentOS* 7.3/7.4 A& Ubuntu* 16.04 D 2 DDV AR—=5—H\$HD
- 1VAM=IVBE
- TGZ 771 ILORER
$ tar xzf intel_sdk_for_opencl _2017_7.0.0.<version>_x64.tgz
$ cd intel_sdk_for_opencl_2017_7.0.0.<version>_x64

Intel(R) SDK for OpenCL(TM) Applications 2016 R3 for Linux* o x

Select components to modify

!

, (Components Size

v B “E Intel(R) SDK for OpenCL{TM) Applications 2016 R3 for Linux* oMB
v |B =E Intel(R) Debugger for Heterogeneous Compute
V| =3  Host components

I 79 l‘ [ K (q%*& —_— —_— e B Al ) | =3 Target components
® 4 /Z h )L. yI) L Zg J a) J -U- ?ﬁﬂ = Source Code for GNU* GDB and GOB-5Server [provided under
; GPLw3]
# ./install-Sh *7;—_'; # ./install_GUI-sh ] EL:DWARF library sources [provided under LGPL v2.1]
. o . =g Other open source code
e * ~ [@ =% Intel(R) SDK for OpenCL{TM) Applications 2016 R3 for Linux*
Prerequisites 7| =

e 'dkr

3 OpenCL{TM) 2.1 experimental runtime for Intel(R) CPU device

BEENYT— “EJE?R

e ackage version 4.0 or hlgher from www.mono-
jectcom/fdownloady. Soi mep oduct f will ark.

untime Environment 64-bit n1.871 ol r'snol detected H t l"
is mac s missing JRE* Softw Th tallat WI“ ue, hutvou have to I n e
fen/d

install 64-bit version 1.8.71 or newer Fomh ere: hu i/ fjava.c

Install space required: OMB
Space available: 43.0GB

Back Mext Cancel


https://software.intel.com/en-us/articles/getting-started-with-opencl-code-builder

AV A=) (#ZE)

- OpenCL* Code Builder @ Eclipse* \DFTST 1~

« [etc/alternatives/opencl-intel-tools/eclipse-plugin/CodeBuilder_*.jar 771 L%
Eclipse/dropins LI kU—IcOE— S—

type filter text x Code Builder for OpenCL

- $(INTELOCLSDKROOT)¥bin % LD_LIBRARY_PATH ICi&#n — pwyo— ]

- -

OpenCL Bin Directory: | Jopt/intel/opencl-1.2-sdk-6.3.0.1904/bin Brow:!
o - ngelog . - .
° Ecllpse* T OpenCL* a)l \ZEﬁEE’%\ OpenCL Lib Directory: | /opt/intel/opencl-1.2-sdk-6.3.0.1204/lib64 Browse...
¥ Help
- I b Install/Update
- Window > Preferences %Zi&iR b ey How
Man pages
«  “Intel OpenCL dialog" IC¥8EIL, “OpenCL binary” Lo kU— | ...
% “$(INTELOCLSDKROOT)¥bin¥" ICZHE .
« DEON—-Yaro jar 771 IV ERIER -
- Restore Defaults Apply

@ Cancel QK




== ~
E—']J’r /Z I\ _) I/ (https://software.intel.com/en-us/articles/sdk-for-opencl-gsg (Z:E))
o FSA1I\—D1> A=) (https://software.intel.com/file/555660/download%20Edit (3=2zE))

« Ubuntu* 14.04 Ubuntu* 16.04, CentOS* 7.2, CentOS* 7.3 Y K—Fk

+ LFREDEFRBRICHLTEEMEESNTLDEZSH, A—RILOINYF[UEILRICIFX L TULVEL,
$ mv install_OCL_driver.sh_.txt install_OCL_driver.sh
$ chmod 755 install_OCL_driver.sh
$ sudo su

$ ./install_OCL_driver.sh install

e AVAF=IETEIC VAT T FSAMY—1—FT1UFT1—

(https://software.intel.com/en-us/articles/mss-sys-analyzer-linux (358)) Z£3E1T
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https://software.intel.com/file/555660/download Edit
https://software.intel.com/en-us/articles/mss-sys-analyzer-linux

o~y —— — W — —

7 — — —
VAT FSA d—5r1US5«
(https://software.intel.com/en-us/articles/mss-sys-analyzer-linux (&zg))

o FSA4IN—D1>A—JL (https://software.intel.com/file/555660/download%20Edit (32:E))

o TISYRITA-LDOFIVI: HEIZ GPU hEHNTL\BH
« OSDFxvP:0S hbd GPU HEBETE DN, BRICHELR glibc/gcc DLANILFT VD
« 127 )L° Media Server Studio/->/5)L° SDK for OpenCL* Applications DAV R—RV &EFIVvY

- A7 )L® Media SDK and OpenCL* WA +70O5 5\ "smoke test” ZETL,. ERERT
- {EMIBAHIIC,Python* 2.7 #1VA+—JLLUT, FTEEOIV Y REET

$ python sys_analyzer_linux.py -v

[ OK ] Processor name: Intel(R) Core(TM) i7-6500U CPU @ 2.50GHz

CNAERRENAZE OK

[ OK] OpenCL check:platform:Intel(R) OpenCL GPU OK CPU OK



https://software.intel.com/en-us/articles/mss-sys-analyzer-linux
https://software.intel.com/file/555660/download Edit

A1 AR=)l T
/Z _) (https://software.intel.com/en-us/articles/sdk-for-opencl-gsg (32:E8)) I‘}L%

o WEQRIVIR—RTV D1V A=) (https://software.intel.com/file/620371/download43edxYsL (%EE))
- oracle-java8-installer, mono, libicu version (Codebuilder 7541 >/ H), dkms, lsb-core

o ROUTHE A=Y MERTRELGIYRN—RY S0 O0—-RFLTIYA=ILTBDT, Proxy
IRIGW®, root EIRNSLEGIRIREHMNSBTEDLIICLTHLICE

$ mv install SDK_prereq_ubuntu.sh_.txt install SDK_prereq_ubuntu.sh

$ sudo su $ ioc64 -input=simpleAdd.cl -asm
. (expected output)
$ 'ImStau—SDK—prereq—ubuntu'Sh No command specified, using 'build' as default
~ _ OpenCL Intel(R) Graphics device was found!
* SDK a)‘rjz I\ )l' Device name: Intel(R) HD Graphics
. ~ _ = S RS AN ) I =S W Device version: OpenCL 2.0
‘r/Z h )LL’T‘-" SDK 7&: K4 hjﬂ,/ - /l \47 -ca:I Ja Device vendor: Intel(R) Corporation
; _i —ci _ Device profile: FULL_PROFILE
$ ioc64 -input=simpleAdd.cl -asm T
o Eclipse* a)"tz Y |~7\y j bcl build succeeded.
$ cd eclipse/dropins simpleAdd info: - _
Maximum work-group size: 256
$ find /opt/intel -name 'CodeBuilder*.jar' -exec cp {} . ¥; Compiler work-group size: (0, 0, 0)

Local memory size: O
Preferred multiple of work-group size: 32
Minimum amount of private memory: O

Build succeeded!

i@l 25
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1> 7 )L OpenCL* 7L Ea1—#gEL &

https://software.intel.com/en-us/articles/opencl-intel-graphics-extensions (

)

Khronos* Z)L—27® OpenCL* f22MH T, 17 I)L° TOtwv Y —ICiE Al g
7Y sRERE

125 )L° SDK for OpenCL* Applications THR—FLTLS—FBD 0S, 75V kT A—LAIC
X3 It

Z14—F/I\v2IZ “Intel OpenCL forum”
(https://software.intel.com/en-us/forums/opencl (&5E))N\

LR AEDIERR
Media Extensions: ESAMIB 7 TUT—aryhr 7L 7Oy Y —D/N\N—FIOxz7IC7oEX
Sharing Extensions: 1>7J)L® GPU £T OpenCL* &IFH\D APl EDA /A—ARTEUFT1—
Subgroups Extensions: U7\ —-TRDD -7 1 F LARDT—91E

Other Extensions



https://software.intel.com/en-us/articles/opencl-intel-graphics-extensions
https://software.intel.com/en-us/forums/opencl

1>7 )L OpenCL* 7L E1—tgE%=FRTDICIE
https://software.intel.com/en-us/articles/intel-opencl-experimental-features ($&£E)
o N=FIx7HYR—ELTVID\EHERTDICL
o FTIAILETIXHRIREEEITER) > IRIREHTIDHE X 6L
« Linux*: “CL_EnablePreviewFeatures” IRIZEZE#¥ % 1 [C5RE
Windows* (R 51 /\—I3JFR 2 R):

- “HKEY_LOCAL_MACHINE¥SOFTWARE¥Intel¥IGFX¥OCL" @ "EnablePreviewFeatures" IR1%
Z# (DWORD) % 1 ICE&RE

« 4EYRIVATAT . 32EYVRDT7Z T -3 EEESEBIERICIE,
“HKEY_LOCAL_MACHINE¥SOFTWARE¥Wow6432Node¥Intel¥IGFX¥OCL"
@ "EnablePreviewFeatures" IRIEZ# (DWORD) % 1 ICERE



https://software.intel.com/en-us/articles/intel-opencl-experimental-features

Media Extensions

https://software.intel.com/en-us/articles/opencl-intel-graphics-extensions (%&£E)

« Maedia Extensions: —ZB) OS, 7Sv bk 7A—AICTH L HW 7otE5 L —arvzig{t

Extension & =3 HiR—bk HW
cl_intel _device_side avc_motion_estimation Gen9 (new in Linux* SRB4,
Sample: Intro to Device Side AVC Motion Estimation not yet available for
Windows*.)
cl_intel_advanced_motion_estimation Motion estimation samples available in Media Server Studio
cl_intel_motion_estimation samples
cl_intel_packed_yuv YUV is usually a planar format. This extension provides
support for a few specific formats of packed YUV images.
cl_intel_planar_yuv Gen9 (new in Linux* SRB4,
Provides support for the Planar YUV (YCbCr) image formats. not yet available for
Windows*.)
cl_intel_media_block io Built-in functions to facilitate the reading and writing of

Gen9 (new in Linux* SRB4,

flexible 2D regions from images. Augments Intel vendor not yet available for

extensions cl_intel_subgroups and

cl_intel_subgroups_short. ineenE)
VEBox preview extensions: Samples: Minimal VEBox Samples Gen9 (new in Linux* SRB4,
cl_intelx_video_enhancement L ; : :
- - T More info: OpenCL Preview Extensions for VEBox not yet available for
cl_intelx_video_enhancement_color_pipeline Windows*)

cl_intelx_video_enhancement_camera_pipeline

i@l 29



https://software.intel.com/en-us/articles/opencl-intel-graphics-extensions
https://software.intel.com/en-us/articles/intro-ds-vme
https://software.intel.com/en-us/intel-media-server-studio-support/code-samples
https://software.intel.com/en-us/articles/opencl-preview-extensions-for-vebox
https://software.intel.com/en-us/articles/opencl-preview-extensions-for-vebox

Media Extensions MOl

https://software.intel.com/en-us/articles/opencl-intel-graphics-extensions (%&£E)

Extension & = HiR—k HW
VEBoXx preview extensions: Samples: Minimal VEBox Samples Gen9 (new in Linux* SRB4, not
cl_intelx_video_enhancement More info: OpenCL Preview Extensions for VEBox (%58 yet available for Windows*.)
(VEBox Z{ER I D)

cl_intelx_video_enhancement_color_pipeline | VEBox Command Walker |
(cl_intelx_video_enhancement & —#&ICEE LT IECP | Slack Level Correction |

DIKREZE )
cl_intelx_video_enhancement_camera_pipeline
(cl_intelx_video_enhancement &—#&ICEEL T
Camera Pipe OM&gEZ{ER)

\ Vignette Correction |
¥
Auto-White Balance I

Camera Pipe

I 1
| Denoise & Hot Pixel Correction |
1 i

[ Deinterlace Dem‘osau:

Color Correction Matrix

.

Forward Gama Correction
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Front-End CoIo;' Space Convert

¥

DN/DI Unit

\ Skin Tone Detect/Enhance
» | Gamut Compress \
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OpenCL* DY Z7IL70O05 I

OpenCL* B> 7 )L70O%5 35 L https://software.intel.com/enus/intel-opencl-support/code-
samples (3RF8) h\by o rO—Fk

CapsBasic: Y AT AICERINTL\SD OpenCL* DR RZEE
$ cd CapsBasic
$ make
$ ./CapsBasic

matrix multiply > Z)L: A—RILOEITOT A~
$ cd GEMM
$ make;
$ ./GEMM -t gpu

LW<DH\D OpenCL* B 7))L 700 3 Al 15 )L° Media Server Studio U~ 7 )L/I\w T —2)
ICEEND

Motion Estimation: vector motion estimation (VME) extensions ME &
$ cd samples/ocl_motion_estimation/MotionEstimation
$ make
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( intel)
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