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•  Intel Devcloud 접속환경설정점검

• CUDA 코드를 SYCL로변환하기

• Vtune 사용하여 profiling 및 oneMKL를활용한최적화



•WSL 설치
https://learn.microsoft.com/en-us/windows/wsl/install

https://learn.microsoft.com/en-us/windows/wsl/install


• Intel DevCloud 접속가이드 (PVC  노드접속/사용)
   https://github.com/bjodom/idc

• Training Portal for Intel® Developer Cloud
   https://developer.intel.com/GetStartedDevCloud

https://github.com/bjodom/idc
https://developer.intel.com/GetStartedDevCloud


• IDC 서버접속

터미널에서
 ssh u******@idcbetabatch.eglb.intel.com

Ex) 강사의 ID : u106300

mailto:u*****@idcbetabatch.eglb.intel.com


* Summary slurm command

• slurm is scheduler on IDC
• sinfo   :  information about system status
  ex) sinfo –al
• srun :  submit job
  ex) srun –p <partition name> -w <node name> --pty bash



* Software Prerequisites
Certain CUDA header files may need to be accessible to SYCLomatic [Supported 
CUDA version 11.8.] 
A.  Install on WSM and ‘CUDA SDK’s include directory’ to ‘your home directory of IDC’.
$ wget https://developer.download.nvidia.com/compute/cuda/11.8.0/local_installers/cuda_11.8.0_520.61.05_linux.run

 $ sh cuda_11.8.0_520.61.05_linux.run
 $ tar cvf cuda_inc.tar <cuda-include-dir>
 $ sftp idcbeta

    > put cuda_inc.tar
 $ ssh idcbeta
 $ tar xvf cuda_inc.tar

 
B. install ‘CUDA SDK’s include directory’
$ wget https://developer.download.nvidia.com/compute/cuda/11.8.0/local_installers/cuda_11.8.0_520.61.05_linux.run

 $ sh cuda_11.8.0_520.61.05_linux.run

https://developer.download.nvidia.com/compute/cuda/11.8.0/local_installers/cuda_11.8.0_520.61.05_linux.run
https://developer.download.nvidia.com/compute/cuda/11.8.0/local_installers/cuda_11.8.0_520.61.05_linux.run


1. SYCLomatic Practice

• Download mini-nbody
u*****@ idc-beta-batch-head-node:~$ git clone https://github.com/harrism/mini-nbody

https://github.com/harrism/mini-nbody


• Mode to pvc-node (example)
u*****@ idc-beta-batch-head-node:~$ srun -p pvc-shared (-w idc-beta-batch-pvc-node-01) --pty 
bash  

• setup oneAPI
u*****@ idc-beta-batch-pvc-node-01:~$ source /opt/intel/oneapi/setvars.sh



• CPU 에서컴파일및수행

u*****@idc-beta-batch-pvc-node-01:~$ icx -O3 -fopenmp -DSHMOO –lm -o nbody nbody.c

u*****@ idc-beta-batch-pvc-node-01:~$ ./nbody 65536
  65536, 46.703

(숫자가클수록성능이좋음)



SYCLomatic mini-nbody on PVC 

~$ cd mini-nbody/cuda/

~$ dpct --cuda-include-path=<CUDA INCLUDE DIR> 
      --extra-arg="-I/usr/include/c++/11" 
      --extra-arg="-I/usr/include/x86_64-linux-gnu/c++/11/"   
      --extra-arg="-I../" --extra-arg="-DSHMOO" nbody-orig.cu



Compile and Run mini-nbody on PVC 

~$ cd dpct_output

~$ icpx -fsycl --verbose nbody-orig.dp.cpp -o nbody-orig-sycl-pvc-exe -I../../ -DSHMOO

~$ ./nbody-orig-sycl-pvc-exe 65536
    65536, 239.385

(CPU 보다 ???배큰숫자)



2. Vtune 및 mkl을활용한최적화

튜토리얼자료
https://cdrdv2-public.intel.com/671192/mkl-2017-tutorial-fortran.pdf

~$ cp /home/u106300/mkl-fortran-samples-102018.tgz  .
~$ tar xvf mkl-fortran-samples-102018.tgz 

https://cdrdv2-public.intel.com/671192/mkl-2017-tutorial-fortran.pdf


< 코드확인 >

두개의 Matrix 곱하기프로그램

오리지날코드확인
~$ cat src/matrix_multiplication.f



< compile >

~$ cd /mkl_fortran_samples/matrix_multiplication

<Makefile 편집>
FC := ifort ->     FC := ifx
LIBFLAGS := -mkl -static-intel -> LIBFLAGS := -qmkl

~$ make 



< 프로그램 실행및 Vtune 실행 >

~$ release/matrix_multiplication
…..
 == Matrix multiplication using triple nested loop ==
 == completed at    143.83056 milliseconds ==

 Example completed.

~$ vtune -collect hotspot release/matrix_multiplication
* -collect [hpc-performance | memory-access | hotspot ….]



vtune 수행 (Hotspots)
• Vtune에서소스코드를연결해서보려면 ‘-g’ 옵션을넣고컴파일을해야한다.

• vtune –collect hotspots matrix_multiplication

• 실행후아래처럼 100% 라고나오면, vtune 작업이끝나며, (hotspot 경우) r001hs 라는디렉토리가생성됨



서버에서 vtune-backend 실행
명령어 : vtune-backend -–allow-remote-access –-data-directory (프로파일결과디렉토리)

* password 요구시계정 password를치고들러가면됨

보여지는 URL로접속



vtune에서 소스코드연결

Analysis Configuration 탭에서버튼클릭

창이나오면 Sources 탭을클릭후, 소스디렉토리(전체경로) 입력



결과 1 



결과 2

Bottom-up 탭에서가장오래걸리는부분보기
클릭하면소스코드탭이생기며,
가장시간이많이걸리는라인으로이동



결과 3

소스코드탭이생기며, 94 주변라인이 65.6% 소요됨



< mkl 코드확인 >
~$ cat src/dgemm_with_timing.f



< MKL 적용코드성능확인 >

~$ release/dgemm_with_timing
….
 == Matrix multiplication using Intel(R) MKL DGEMM ==
 == completed at      0.31979 milliseconds ==

 It is highly recommended to set parameter LOOP_COUNT
 for this example on your computer as         3128  to have
 total execution time about 1 second for reliability
 of measurements

 Example completed.



<참고> oneMKL openMP GPU offload

• openMP GPU offload 설명
https://www.intel.com/content/www/us/en/docs/oneapi/optimization
-guide-gpu/2023-0/offloading-onemkl-computations-onto-the-
gpu.html

https://www.intel.com/content/www/us/en/docs/oneapi/optimization-guide-gpu/2023-0/offloading-onemkl-computations-onto-the-gpu.html
https://www.intel.com/content/www/us/en/docs/oneapi/optimization-guide-gpu/2023-0/offloading-onemkl-computations-onto-the-gpu.html
https://www.intel.com/content/www/us/en/docs/oneapi/optimization-guide-gpu/2023-0/offloading-onemkl-computations-onto-the-gpu.html
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• Training Portal for Intel® Developer Cloud

https://www.intel.com/content/www/us/en/developer/tools/devcloud
/prelaunch-services.html 

https://www.intel.com/content/www/us/en/developer/tools/devcloud/prelaunch-services.html
https://www.intel.com/content/www/us/en/developer/tools/devcloud/prelaunch-services.html

