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A. Directory(Linux Directory)

(Hadoop (hadoop-0.20.2)

«JAVA
*Ruby
«Python

CHadoop Pipes (C++)

|JCuda (JCuda-All-0.4.0-betal-src, Jcuda-All-0.4.0-betal-bin-
linux-x86_64)

JTransforms

JOGL (jogl-2.0-b23-20110303-linux-amd64)

Cudpp (cudpp_src_1.1.1)

NVIDIA_GPU_Computing_SDK

*Mars

PSClib (psclib)
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Windows 7, VISTA, Windows XP Downloads
Developer Drivers for WinXP (270.81) 32—bit 64—Dbit
Developer Drivers for WinVista and Win7 (270.81) 32-bit 64-bit
Notebook Developer Drivers for WinVista and Win7 please check
(270.61) again later
CUDA Toolkit

e C/C++ compiler

e Visual Profiler

e GPU-accelerated BLAS library

e GPU-accelerated FFT library

e GPU-accelerated Sparse Matrix library
e GPU-accelerated RNG library

o Additional tools and documentation

32-Dbit 64-Dit

documentation

CUDA Tools SDK 32-bit 64-bit
GPU Computing SDK code samples 32-bit 64-bit
Parallel Nsight 2.0 download
Other Tools and Libraries link to page

< Table 1 : WINDOWS, VISTA, WINDOWS XP Download >
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HEZE 2120 YHICIOE w2A&0ME  DHRE

: AEBRI2E AFE5H= NVIDIA HIEE SRI0IHE S22 ZMECh
3 HIB FE: GeForce =]
4) HIZ Al2IZ: | GeForce 500M Series (Notebooks [+ ]
i5) MIZE HIZ: GeForce GT 525M [=]
‘ Aldlg WEHEAR 1 & 2L HIH: | Windows 7 64-bit [=]
allC, 128 162 - 189 n 20: |Korean [=] m

S 2: A=A ARESHEE NVIDIA HIZ 2 S2I0IHE Als22 ZMELICH @

el = EcHolH OHHEE EctolH

=4 29t 20| (a)2] Ats HMS AEot0 EE0|H L2 2

5. CtR2EEE Developer Driver AX|
"1 NVIDIA Display Driver ¥275.33 - Internationa e
Please enter the folder where you want to save the
NVIDIA driver files. If the folder does not exist,
it will be created for you.
Extraction path:
[Z:WNVIDIAWDispIayDriverWQ?S.33WVista 64-bitWinternational _I
OK Cancel |
 ——— v’
A, 'CWNVIDIAW...0] &§=2 Z0A CIAES A|&SIE{ 1D St=0 OtstH 0| Default
CI2AE2|0A installg etz g
Install 2ot SAI0| ZEE HAIXS Q78
6. <Table 1>0j A CUDA Toolkit = OSOf ZtA 32-bit EE&= 64-bitE CIRZE = MX|
A. Default2 ‘C:WProgram Files#NVIDIA GPU Computing ToolkitWCUDA'0f| A X|=l.
dX x7| o (25 HA])
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%) NVIDIA CUDA Toolkit v4.0 (64 bit) Setup

Custom Setup

Select the way you want features to be installed.

Click the icons in the tree below to change the way features will be installed.

CUDA Toolkit (64 bit) Includes CUDA Toolkit to compile 64
Documentation (64 bit) bit CUDA applications

MNVIDIA Compute Visual Profiler 1

This feature requires 696MB on

L] your hard drive.
|
41l m | »
Location: C:"WProgram FilesWNYIDIA GPU Computing
Toolkit\WCUDAY =

[ Reset ||  Diskusage || Back ||

C. 2% 2= =fH

ﬁl NVIDIA CUDA Toolkit v4.0 (64 bit) Setu

Completed the NVIDIA CUDA Toolkit
v4.0 (64 bit) Setup Wizard

Click the Finish button to exit the Setup Wizard.

Cancel

D. 2% 22 = HEH0| Y& 0fo|2
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7. <Table 1>0 A CUDA Toolkit & & L3t Document C}R2ZE
A Ofgff EMEL RE installo] 2= & TWQO| et &=,

B. N&Ll= Document ( NVIDIA  GPU Computing Documentation

http://developer.nvidia.com/nvidia-gpu-computing-documentation = )

CUDA Getting Started Guide (Windows) Download
This guide will show you how to install and check the correct operation of the

CUDA development tools in Windows.

CUDA Getting Started Guide (Linux) Download
This guide will show you how to install and check the correct operation of the

CUDA development tools in Linux.

CUDA Getting Started Guide (Mac OS X) Download
This guide will show you how to install and check the correct operation of the

CUDA development tools in Mac OS X.

Getting Started with CUDA SDK samples Download
This guide covers the introductary CUDA SDK samples beginning CUDA

developers should review before developing your own projects.

SDK Code Sample Guide New Features in CUDA Toolkit 4.0 Download
This guide covers what is new in CUDA Toolkit 4.0 and the new code samples

that are part of the CUDA SDK 4.0.

CUDA Toolkit 4.0 Release Notes Download
NVIDIA CUDA Toolkit version 4.0 Release Notes for all OS Platforms

CUDA Toolkit 4.0 Release Notes Errata Download

10/ 71
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NVIDIA CUDA Toolkit version 4.0 Release Notes Errata for all OS Platforms

CUDA Toolkit 4.0 Readiness for CUDA Applications

In NVIDIA CUDA Toolkit version 4.0, a major emphasis has been placed on
improving the programmability of multi-threaded and multi-GPU applications
and on improving the ease of porting existing code to CUDA C/C++. This
document describes the key API changes and improvements that have been
made toward that end, particularly where they have the potential to impact
existing applications. This document also highlights a few of the
improvements that have been made to the libraries bundled with the CUDA

Toolkit.

CUDA C Programming Guide

This is a detailed programming guide for CUDA C developers.

CUDA C Best Practices Guide

This is a manual to help developers obtain the best performance from the
NVIDIA CUDA Architecture. It presents established optimization techniques
and explains coding metaphors and idioms that can greatly simplify

programming for the CUDA architecture.

CUDA Occupancy Calculator

The CUDA Occupancy Calculator allows you to compute the multiprocessor
occupancy of a GPU by a given CUDA kernel. This tool provides guidance for
optimizing the best kernel launch configuration for the best possible

occupancy for the GPU.

CUDA Developer Guide for Optimus Platforms

This document provides guidance to CUDA developers and explains how
NVIDIA CUDA APIs can be used to query for GPU capabilities in Optimus
systems. It is strongly recommended to follow these guidelines to ensure

CUDA applications are compatible with all notebooks featuring Optimus.

OpenCL Programming Guide

This is a detailed programming guide for OpenCL developers.
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OpenCL Best Practices Guide Download
This is a manual to help developers obtain the best performance from

OpenCL.

OpenCL Overview for the CUDA Architecture Download
This whitepaper summarizes the guidelines for how to choose the best

implementations for NVIDIA GPUs.

OpenCL Implementation Notes

This document describes the "Implementation Defined" behavior for the

. . . ~ Download
NVIDIA OpenCL implementation as required by the OpenCL specification
Version: 1.0. The implementation defined behavior is referenced below in the
order of it's reference in the OpenCL specification and is grouped by the
section number for the specification.
DirectCompute Programming Guide Download
This is a detailed programming guide for DirectCompute developers.
CUDA API Reference Manual (HTML) Download
This is the CUDA Runtime and Driver API reference manual, an online HTML
version
CUDA API Reference Manual (PDF) Download
This is the CUDA Runtime and Driver API reference manual in PDF format.
CUDA API Reference Manual (CHM) Download
This is the CUDA Runtime and Driver API reference manual in CHM format
(Microsoft Compiled HTML help).
PTX: Parallel Thread Execution ISA Version 2.3

Download

This document describes PTX, a low-level parallel thread execution virtual
machine and instruction set architecture (ISA). PTX exposes the GPU as a

data-parallel computing device.

CUDA-memcheck User Manual

The CUDA debugger tool, cuda-gdb, includes a memory-checking feature for

12/71
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detecting and debugging memory errors in CUDA applications. This document
describes that feature and tool, called cuda-memcheck. The cuda-memcheck
tool is designed to detect such memory access errors in your CUDA

application.

CUDA-gdb Debugger User Manual

CUDA-GDB is the NVIDIA tool for debugging CUDA applications running on
Linux and Mac. The tool provides developers with a mechanism for
debugging CUDA applications running on actual hardware. CUDA-GDB runs
on Linux and Mac OS X, 32-bit and 64-bit. The Linux edition is based on GDB
6.6 whereas the Mac edition is based on GDB 6.3.5

Compute Visual Profiler

The Compute Visual Profiler is a graphical user interface based profiling tool
that can be used to measure performance and find potential opportunities for
CUDA and OpenCL optimizations, to achieve maximum performance from
NVIDIA GPUs. Compute Visual Profiler provides metrics in the form of plots
and counter values presented in tables and as graphs. It tracks events with
hardware counters on signals in the chip; this is explained in detail in the

chapter entitled, "Compute Visual Profiler Counters."

CUDA Fermi Compatibility Guide

The Fermi Compatibility Guide for CUDA Applications is intended to help
developers ensure that their NVIDIA CUDA applications will run effectively on
GPUs based on the NVIDIA Fermi Architecture. This document provides
guidance to developers who are already familiar with programming in CUDA
C/C++ and want to make sure that their software applications are compatible

with Fermi.

CUDA Fermi Tuning Guide
An overview on how to tune applications for Fermi to further increase these
speedups is provided. More details are available in the CUDA C Programming

Guide (version 3.2 and later) as noted throughout the document..

CUBLAS Library User Guide

13/71
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The CUBLAS library is an implementation of BLAS (Basic Linear Algebra
Subprograms) on top of the NVIDIA CUDA runtime. It allows the user to
access the computational resources of NVIDIA Graphical Processing Unit

(GPU), but does not auto-parallelize across multiple GPUs.

CUFFT Library User Guide

This document describes CUFFT, the NVIDIA CUDA Fast Fourier Transform
(FFT) library. The FFT is a divide-and-conquer algorithm for efficiently
computing discrete Fourier transforms of complex or real-valued data sets,
and it is one of the most important and widely used numerical algorithms,
with applications that include computational physics and general signal
processing. The CUFFT library provides a simple interface for computing
parallel FFTs on an NVIDIA GPU, which allows users to leverage the floating-
point power and parallelism of the GPU without having to develop a custom,

GPUbased FFT implementation.

CUSPARSE Library User Guide
The NVIDIA CUDA CUSPARSE library contains a set of basic linear algebra
subroutines used for handling sparse matrices and is designed to be called

from C or C++. These subroutines can be classified in four categories.

CURAND Library User Guide
The NVIDIA CURAND library provides facilities that focus on the simple and

efficient generation of high-quality pseudorandom and quasirandom numbers.

NVIDIA Performance Primitives (NPP) Library User Guide

NVIDIA NPP is a library of functions for performing CUDA accelerated
processing. The initial set of functionality in the library focuses on imaging
and video processing and is widely applicable for developers in these areas.
NPP will evolve over time to encompass more of the compute heavy tasks in
a variety of problem domains. The NPP library is written to maximize

flexibility, while maintaining high performance.

Thrust Quick Start Guide

Thrust is a C++ template library for CUDA based on the Standard Template

14/71
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Library (STL). Thrust allows you to implement high performance parallel
applications with minimal programming effort through a high-level interface

that is fully interoperable with CUDA C.

NVIDIA CUDA H.264 Video Encoder Library User Guide
The NVIDIA CUDA H.264 Video Encoder is a library for performing CUDA

. . R . Download

accelerated video encoding. The functionality in the library takes raw YUV
frames as input and generates NAL packets. This encoder supports up to
various profiles up to High Profile @ Level 4.1.
NVIDIA CUDA Video Decoder Library User Guide
The CUDA Video Decoder API gives developers access to hardware video

_ . Download
decoding capabilities on NVIDIA GPU. The actual hardware decode can run on
either Video Processor (VP) or CUDA hardware, depending on the hardware
capabilities and the codecs. This API supports the following video stream
formats for Linux and Windows platforms: MPEG-2, VC-1, and H.264 (AVCHD).
CUDA C SDK Release Notes Download
DirectCompute SDK Release Notes Download
OpenCL SDK Release Notes Download
CUDA Toolkit Software License Agreement
This is the Software License Agreement for developers that use the CUDA

N : o Download
Toolkit. This License agreement also include the distribution license for CUDA
Accelerated Libraries.
GPU Computing SDK End User License Agreement Download

This is the Software License Agreement for developers or licensees.

8. <Table 1>0{A&{ CUDA Tools SDK & OSOf| %A 32-bit EE= 64-bitE CIREE 2 HX|

A. 'Choose Setup Type'Of A ‘Complete install’ A &8

B. Default2 'C:#Program FilesWwNVIDIA GPU Computing ToolkitCUDA Tools SDK'0f|

install =l
15/ 71
ol 4HZAEEl Jet7b0| 240 20111104 v1.0b22_01-Rel.docx



JHole AMAHIEl JHLTHO| S (X9 v10 beta 22)

C. Ct31t &2 Db 2 install 2=

| TEEEET T Y
#f5) NVIDIA CUDA Tools SDK v4.0 Setup b

0

Completed the NVIDIA CUDA Tools SDK
v4.0 Setup Wizard

Click the Finish button to exit the Setup Wizard.

Back Finish Cancel

9. <Table 1>0M 'GPU Computing SDK code samples’ & OSO|| StA| 32-bit == 64-bitE

CH2RE = X

A, Default2 'C:WProgramData#*NVIDIA Corporation#NVIDIA GPU Computing SDK 4.0’

o install &l

B. CiZat Z2 =3t

oot

DY 2tz .

NVIDIA GPU Computing SDK 4.0 - InstallShield Wizard

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed NVIDIA GPU
Computing SDK 4.0. Click Finish ta exit the wizard.

|| Browse NVIDIA GPU Computing SDK 4.0 files;

|¥|Read Release Notes

< Back Cancel

10. <Table 1>0{A{ ‘Parallel Nsight 2.0'Z Download

16 /71
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NVIDIA Parallel Nsight

NVIDIA Parallel Nsight brings GPU Computing into
Microsoft Visual Studio. Debug, profile and analyze
GPGPU or graphics applications using CUDA C,
OpenCL, DirectCompute, Direct3D, and OpenGL.
e Product Overview
Introduction to Parallel Nsight on NVIDIA.com
e Support and Documentation
User Guide, Forums, and more
e Videos
Teaser and Instructional Videos showing
Parallel Nsight in action

e Webinars
Past Parallel Nsight Webinars
e Licensing

License and Pricing information

C. 'Choose Setup Type'0| M ‘complete’ MEH

17/71

AT ZEE Jj 70| = X0k 20111104 v1.0b22_01-Rel.docx



JHole AMAHIEl JHLTHO| S (X9 v10 beta 22)

2

NVIDIA Parallel Nsight 2.0.11166 for Visual Studio Setup

Choose Setup Type
Choose the setup type that best suits your needs

E Typical ;
Installs the most common program features. Recommended for most users.

[ Custom ]

Allows users to choose which program features will be installed and where they
will be installed. Recommended for advanced users.

{ Complete }
All program features will be installed. Requires the most disk space.

D.

'Parallel Nsight Setup Summary’ CtO|ZF 2 EHFAOA Of2fet Z0| 0]0| install &0

U= MS Visual Studio S RHOtA T &t

Parallel Nsight Setup Summary

The following Parallel Nsight features will be installed.

nvinDiAa

@ Parallel Nsight for Visual Studio 2008 will be installed

Requirement met: Microsoft Visual Studio 2008 Service Pack 1 is installed. .NET framework
3.5 SP1 is installed.

@ Parallel Nsight for Visual Studio 2010 will be installed

Requirement met: Microsoft Visual Studio 2010 is installed.

@ Parallel Nsight Monitor and HUD will be installed.

Requirement met: .NET framework 3.5 SP1 is installed.

For more information, please go to http://developer.nvidia.com/install-parallel-nsight

Back || mex | [ cancel
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11. <Table 1>0f|A| 'Other Tools and Libraries’ link2 7}M ZQ3t £ Download

GPGPU 7H2H&tZd T = : Linux 64-bit Ubuntu 11.04, CUDA Z|&

1 M UbuntuE QA E gHE ZEAMO|A= version 11.04, 64-bit)

2 http://www.nvidia.com Of|Al o2 &= 7He| J&ut 20| (1), (2), 3), 4), 5)2 =M=

Mensh Ltz

DMEH

7{& X ZONE

Games and Applications

GPU Venture Zone

CUDA 4.0 H
g 4|E cPU Z 203,

CUDA ZONE 3 4RI R ZONE

Games and Applications

NVIDIA Home > 7|4 > CUDA > i 3 B
DI e > 7| H D. GPU Venture Zone L
ME22 44 L SLI Zone
CUDA HICI2 CUDA IS 4 M ity
CuDA D|HIE

HHl CUDA T4

MRt 25 Lo

3 ¢ Windows 7 1t 22 Y422 Nvidia & HFE M=

4 G222 235ts Ho|X[7F EAZ=H 3 SoA Lt

ulo
N
rlo
H
i
fot
O

[=] = L—-
Linux Downloads
Developer Drivers for Linux (270.41.19) 32-bit 64-bit
CUDA Toolkit documentation
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Linux Downloads

e C/C++ compiler

e CUDA-GDB debugger

e Visual Profiler

e  GPU-accelerated BLAS library

e GPU-accelerated FFT library

e GPU-accelerated Sparse Matrix library
e GPU-accelerated RNG library

e Additional tools and documentation

CUDA Toolkit for Fedora 13 32-bit 64-bit
CUDA Toolkit for RedHat Enterprise Linux 6.0 64-bit
CUDA Toolkit for RedHat Enterprise Linux 5.5 32-bit 64-bit
CUDA Toolkit for RedHat Enterprise Linux 4.8 64-bit
CUDA Toolkit for Ubuntu Linux 10.10 32-bit 64-bit
CUDA Toolkit for OpenSUSE 11.2 32-bit 64-bit
CUDA Toolkit for SUSE Linux Enterprise Server 11 SP1 32-bit 64-bit
CUDA Tools SDK 32-bit 64-bit
GPU Computing SDK code samples download
Other Tools and Libraries link to page

< Table 3 : Linux Download>

2| <Table 3>9| ‘Developer Drivers for Linux (270.41.19)'2 download
MX| Mo Al MX||0f CUDA 7} MX| Z[o{QUCtH X|QIZF0{of ot
A. apt-get —purge remove nvidia-* (24 2 Al —purge A 2|)
‘Developer Drivers for Linux (270.41.19) & AX]
A EZENM

i. CUDA Getting Started Guide (Linux)

http://developer.download.nvidia.com/compute/DevZone/docs/html/C/doc/CUDA_
C_Getting_Started_Linux.pdf

ii. NVIDIA Accelerated Linux Graphics Driver README and Installation Guide

20/71
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http://us.download.nvidia.com/XFree86/Linux-x86/256.35/README index.html

GUI 2tZ0f|Af Bk LE7HOF &f

‘Terminal’ T2 O MZ A|&SH & ‘sudo /etc/init.d/gdm stop ' EE&= ‘/sbin/init 3 '

A GULIE AL

= MEE = recovery O A netroot 2 HE

Download &t Driver T2 219| ZEE 0I5t Z, 'sudo sh

<directory>/devdriver_4.0_linux_64_270.41.19.run" £ 43 (Driver file name 2 H 70|
2}

AL o
HAY & US)

NVIDIA Software Installer for Unix/Linux

@ "You appear to be running in runlevel 1; this may cause problems. ...” 0|

HAIZ|H “No" MEH,
@ "Please read the following LICENSE and ..." Oj|A| “Accept” 1EH

® 0|0] EZIO|H7F MX|L|0f A2 D “There appears to already be a driver

installed .." EA|7} E|=0| "Yes" AEH

@ “Install NVIDIA's 32-bit compatibility OpenGL libraries?” 0Of “Yes" MMEH.

® “ERROR: File '/usr/lib/xorg/modules/extensions/libglx.so’ is not a symbolic

link.” 2r 57|z Bt

® "WARNINGS: Your driver installation has been altered since..” &M 7| =

® "Would you like to run the nvidia-xconfig utility to automatically update your
X configuration file so that the NVIDIA X driver will be used when you restart

X?  Any pre-existing X configuration file will be backed up.” ZEA|Z|H "Yes"

AMEH

[ B |

@ QAAE 2t& Al “Your X configuration file has been successfully updated.
Installation of the NVIDIA accelerated Graphics Driver for Linux-x86_64
(version:270.41.19) is now complete.” HA|Z|11 Shell 2 LIS,

S 24| H SU A% =,
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E. CUDAZ} =014 = /JUEE

JHole AMZAZEl JHLTH0| = (X9 v1.0 beta 22)

(© #startx A&l

OFoF SIHO|| OFO|2E50| EA|L|X| 42 AL "Ctrl"+"Alt"+"Del”2 Shut Down

S CIA| A|ZL

_?_
= HHFO| Driver 7} AX|E|Q=X| ‘cat /proc/driver/nvidia/version " HEHO|Z =0l
o) Ch=21t &0 EA|E

$ cat /proc/driver/nvidia/version

NVRM version: NVIDIA UNIX x86_64 Kernel Module 270.41.19 Mon May 16
23:32:08 PDT 2011

GCC version: gcc version 4.5.2 (Ubuntu/Linaro 4.5.2-8ubuntu4)

P& X|'go F=0{of g

rtot
oX

sudo nano ~/.bashrc EE=  sudo nano ~/bash_profile 0

S|
~

ju
dlo

™ ofst=of o

dlo

Y|
export CUDA_HOME="/usr/local/cuda"

export LD_LIBRARY_PATH="${LD_LIBRARY_PATH}:${CUDA_HOME}/lib64"
//32HIE 0|4 252 645 X|QIFAIH ELCt

export PATH=${CUDA_HOME}/bin:${PATH}

a

ot

S R=2
=1 o

source ~/.bashrc EE= source ~/.bash_profile

4 CUDA Toolkit & AX|

A. sudo sh cudatoolkit 4.0.17_linux_64_ubuntul0.10.run

5 CUDA Tools SDK & AX]

A. sudo sh cudatools_4.0.17_linux_64.run

6 GPU Computing SDK code samples & AX|

22/71
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A. sudo sh gpucomputingsdk_4.0.17_linux.run

7 ¥Xf(2011-07-11) OFZl CUDA 7} GCC 45 KT O|AMZ2 X|ASHX| fFoOZ GCC44 HHEZ

nt
glo

A. sudo apt-get install build-essential gcc-4.4 g++-4.4 libxi-dev libxmu-dev freeglut3-dev

B. Mfz2 Z2HE U= 2X

— =

rot

npe

Ot
rr

C}.

mjo

i. mkdir gccd4
ii. cd gccdd
iii. In —s /usr/bin/cpp-4.4 cpp
iv. In —s /usr/bin/gcc-4.4 gcc
v. In —s /usr/bin/g++-4.4 g++
C. nvccOf 58

i. nano /usr/local/cuda/bin/nvcc.profile

ii. compiler-bindir = /home/xxx/gcc4d //gcc EG7t U= 22 2HY

O
()
C
ot
IO
mm

OF7}7| f|olf ‘startx’ or ‘init 5 or 'sudo /etc/init.d/gdm start '

A. Sample SDK 7} MX|g| Q= Z0C -> C 20 -> sudo make & 3tA|H AHnto| =

=l & C-> bin -> linux -> release 0| A{ ./deviceQuery S}H &

|

9 7|E} DA

-

A SLI E QIAISHK| Z25t= Al

i. sudo nvidia-xconfig --enable-all-gpus

ii. sudo nvidia-xconfig --sli=On

23 /71
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sudo pico /etc/default/grub O 7| A

'GRUB_CMDLINE_LINUX_DEFAULT="quiet splash vmalloc=256M" Et11 X
= Al 256M @2 olfj A Ot%|H 192M o2 HiRH E.

o

iv. sudo update-grub

B. E2IO|HE ER EX5t0 REHO| == @

[k

rir
rot

Al
(=]

i o LHES MM = XEX]

=~

WA E2tOIHE EXIR=H OFA = Apiol J2iy 7= H=
E2IO|HE Ot EX3i= &

C AdAmg = o
i. can not found —Ilcuda
@ cuda2fo|EE{2|E & &= 42t E2O|HE CHA| X
D. & Al Ofg

i. Libcudart.so4

@ PATH HHO| 2 52 B2

A ER7H A8 Ao HRHO 2HE0 2
5| 3=0{0f 2.

10 #

-
o

Mo

A. http://ubuntuforums.org/archive/index.php/t-1741962.html

B. http://hdfpga.blogspot.com/2011/05/install-cuda-40-on-ubuntu-1104.html

= - MPI &7 A%

1 Home Page

24 /71
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A. MPICH2 : http://www.mcs.anl.gov/research/projects/mpich2/
downloads/index.php?s=downloads

B. Microsoft HPC SDK Pack : http://www.microsoft.com/download/
en/details.aspx?id=10505

28X Y BY Py g

—

A. MPICHZ2

hitp//ww, mes anl.gow/research/projects/mpich:

MPICH2

home about downloads documentation publications support release information

home > downloads » downloads

m

NOTE: MPICH2 binary packages are available in many UNIX distributions. For example,
you can search for it using "yum™ (on Fedora), "apt™ (Debian/Ubuntu}, "pkg_add” (FreeBSD) or
“port™ (Mac OS), If available for your platform, this is likely the easiest installation method since it
License automatically checks for dependency packages and installs them.

Previous Versions

>Downloads

SVN

Nightly Snapshots Release Platform Download size
MPICH2 Source (UNIX and Windows) [http] 19 MB

TRV Hydra Source [http] 2MB

{stable releaa} bip1cHz Windows 1432 (binary) [http] M

iPICH2 Windows EMGAT/AMDGS (binary)  [http) sme

Packages Included in UNIX Distributions:

Platform Author Download Version
[natty] 1.3
[maverick) 1.2.1p1
Ubuntu Lucas Nussbaum
flucid) 1.2.1p1
{karmic) 1.2
[sid] 1.drez
Deban Lucas Nussbaum
[squeeze] 1.2.1p1
ffc16] 1.4

#100% ~
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—

fhe we mag Ay L HX

Select Installation Folder

0o
3
Hl
o
3k
om
-
mE
N
o
ln

ot
rQ
<
=
o
O
@
Q
N
N

Argon nea‘

The installer will install MPICH2 B4-bit to the following folder.

Tao install in this folder, click "Next". To install to a different folder, enter it below or click "Browse".,

Folder:

|C:‘#F'rogram FilesWMPICH2W

Install MPICH2 64-bit for yourself, or for anyone who uses this computer:

@ Everyone
() Just me

[Coeal ] |

O HdXEHEs 7|22 x| it
740
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£ OiFl F o= &A= path o C:WProgram FilesWMPICH2

I—Ehl—‘

. T T

@

o
N
nr
N
)
In

2AHHAM cmd & Z-A[Z] 70| mpiexec & EfO[E

]

PSCH CHEF A2 AL Bl ==(LD)

B 24
path
TEMP
TMP
MEZ SHSOIN)... | [ BECE.. AL (D)
AlAE BH=~(S)
B Zr -
 path CwProgram FilesWwMPICHZwbin:Cwir... §
MZ SHS2I(W). .. 2P (L)
rol 5| 4~ N

By =HE|Ap CwWindows#system32¥cmd.exe
PSCOmpi

—n  <maxpr 3
[options] ¢ - e [options] exe L[args]l = ...
—configfile <configfile>

options:

tandawd :
n axprocs >
—wdir <wor g di tory>
—configfile <{filename> —
each line contain a complete set of mpiexec options
ding the ex able and arguments
—host <hostname?>
—path <search path for executahle. ; separated>

lextensions:
—enuv <variable walu

<fFil - per line. > nted
numproc
nt the exit cod D 3 . they exit
1 ist of env var ame » current va
—g<local arg name?> — global ver
genv, gwdir, gh - gpath, gm
-file <filename> — old mpichl job configuration file

local options

ec =n 4 cpi
—n 1 —host foo master * —n B worker

For a list of all mpiexec options,. execute 'mpiexec —help2’

C:=WUs S 5C>
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rir
Ho
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Ho
X
oz
mjo
on
i
Ot
rir
il

@ A82 Xa X =23¢ =AY
-

@ B2t S Aol= SESHOF &

r T —— )
B )Rk CHWindowswsystam32ikema.exe Ol

C:WsersWPSCompiexec -register

account (domainthuser> [PSC-PCHPSCl: PSC
password:

confirm password:

Password encrypted into the Registry.

IC:tHsersHPSCO

O HHEOY smpd —install |2t X|H HX|7t =

r . - X
22Xk CWWindowsWsystem32#cma.exe O & j

password: -
conf irm password:
Passuword encrypted into the Registry.

C:WUsersHPSCosmpd —install
Stopping MPICH2 Process Manager, Argonne National Lab.

MPICH2 Process Manager, Argonne National Lab stopped.
MPICH2 Process Manager, Argonne National Lab removed.
MPICH2 Process Manager, Argonne National Lab installed.

C:tUsersHPSCO ¥
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[

l'\l

@ 1 2 smpd —status & HA| &F0| =X =0l
¥2|t: CHWindowssystem32i¥cmd. exe - — e )

C:tsersWPSCosmpd —status
smpd running on PSC-PC

C:serstiPSCO

® 1 LCts mpiexec —validate £ I1A1 mpi 7t &Sk | X =tol
2|7} C¥WindowsWsystem32Wemd exe =

C:tlsersHPSCrsnpd -status
smpd running on PSC-PC

C:WlsersWPSCompiexec -validate
SUCCESS

C:tsersHPSC

Vi, RHE 0| A A OIX| 2Ol

@ Example O] A= ZEHZ O|38HM Hs
mpiexec —n x cpi.exe

(x : CPU 7§z
T — b
BN THEIRE CRWindowstsystem32temd.exe - mpiexec -n 8 cpiexe lﬂ[éj

C:fsersWPSCicd ..

C:tlsersicd ..

C:W>cd "Program FilesHMPICH2Wexamples"

C:WProgram FilesHWMPICHZ2Wexamples>
C:WProgram FilesHMPICH2Wexamples>mpiexec -n 8 cpi.exe
Enter the number of intervals: (@ quits)

vii. CH2 HFE{Q 17 Sfoj MPIE RSAIZ Of

29/71
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mpiexec —hosts n xxx m yyy | cpi.exe
(n: AFH i3 xxx, yyy :AHFEH @ m, | : CPU 7{=)

— o O o O

e

@ &=L H|Ww => 1427050 :5.747358 => SF 4 HYf O|&t M 2hat

‘WWindowsWsystem32¥cmd, exe - mpiexec -hos

C:WProgram FilesWMPICH2Wexamples>mpiexec —hosts 2 PSCGROUPAAABAAL 8 PSC-PC 8 cpi
.exe

Enter the number of intervals: (@ quits) 100BAAARAAGAGA

pi is approximately 3.1415926535898184, Error is 0.00000ARGRARAG2S53
wall clock time = 1.427050

Enter the number of intervals: (B quits)

< Intel 17 2630QN(Quad cores x 2 hyper-threading)

+ Intel Xeon E5620(Quad cores x 2 hyper-threading)>

r

e
B 22|k C¥Windowsisystem32#cmad.exe - mpiexec -n 8 cpi.exe | ) o

C:WProgram FilesWMPICH2Wexamples>mpiexec -n 8 cpi.exe

Enter the number of intervals: (B quits) 10PABBAGAGRRANA

pi is approximately 3.1415926535896892, Error is 0.0000A0ARAAGBA1A39
wall clock time = 5.747358

Enter the number of intervals: (B quits)

<Intel 17 2630QN(Quad cores x 2 hyper-threading)>

B. Microsoft HPC SDK Pack
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L RIS YIES WO WA ZRIYS CHRRC wert

T B30 TV AW 530 SsRW

,r ; aspeid=100 P » & X
|

Microsoft Download Center

Windows  Office  All products  All downloads  Security  Support

meser | HPC Pack 2008 SDK

Quick links The Microsoft HPC Pack 2008 SDK was designed to provide the tools and content
e necessary to write parallel applications for the Windows HPC Server 2008 platform.
+ System requirements
+ Instructions . .
Quick details
Version: 208 Date Published: 9/24/2008
Language: Englich

Files in this download

The links in this section cormespond to files available for this download. Download the files appropriate for you.

File Name Size

sdic 64 ms S0MB DOWNLOAD
sdlk; ¥86.msi 40ME DOWNLOAD

ﬁuaﬁn'am b2
i. k22 {2 oS 2X|F oot

ack 2 MPICH2 ¢} CI2A X522 MEYS Ot siFAM M2

P
SBFS S0l AYSSS ¥ WAt gt
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iv. JEHOA &S0 F E[A=A] =2

|

C:WsersWPSCompiexec
Launches an application on multiple hosts.

Usage:

mpiexec [options] executabhle [args] [ : [options] exe [args] :
mpiexec —configfile {file name>

Common options:

{num_processes>

{env_var_name> <{env_var_value>
{working_directory>

n hostl [m1] host2 [m2] ... hostn [mnl
{num_cores_per_host>

[filter]
[8-31

mpiexec —n 4 pi.exe
mpiexec —hosts 1 serverl master : -n 8 worker

For a complete list of options, run mpiexec —help2
For a list of environment variabhles, run mpiexec —help3

C:WUsersHPSCo

(@ 22 Wi : § O B
242[3): CHWindowsHsystem32iemd exe SN 4_5.-_..! - l

|
N

v. O|¢Alo2 LIQW A50| & &= ZQlh, MPICH2 9 @& Xx}o|7}
B OIH=0l| help & 2T = HONM

HO|X] RAOIM =2=E
MPICH2 = help3 0] ZXY3}X| %e

vi. 7|A HIAE & MEE2 CUDA O RJe simpleMPI &, J2fjA 9

=AE B3 CUDA E AX|g}jofF 2t

vi. X & Ot cuda O X7} UE 20

Hu
A=)
Ol
o
4n
42
Ol
Rt
1
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viil. Z2 13 dH2 MPICH2 9 25

mpiexec —n x simpleMPLexe

P

22| R C:ﬁWindowsWsystemE&ZWcmd.efP

e

C:WProgramDatatiNUIDIA Corporation¥NUIDIA GPU Computing SDK 4.8HWCHbhinthwin32WDebug
>mpiexec —n 8 simpleMPI.exe

Running on 8 nodes

Average of square roots is: B.667296

PASSED

C:WProgramDataiNUIDIA CorporationWNUIDIA GPU Computing SDK 4.8WCHbinthein32WDebuy
>

GPGPU 7HetetE #5 : Hadoop-mapreduce &4 A X|(Linux)

—

1 Home Page

A. Hadoop : http://hadoop.apache.org/

B. Java : http:/www.java.com/ko/

2 Process

A. Hadoop & Ct24r3.

_

i. A = 0|X|0-{ Common H|O|X|0f E0{7t™H Getting Start 220

Download 7} &

i. Ct2Yt2 Hadoop o =g dfX|(mkdir ~/devel/hadoop AlS=Z
Qoo CIYED| WY T Hel)

®

tar—xzfhadoop-020203-0targz -> tar xzf hadoop-0.20.2.tar.gz

(B =2 HE AL Al 2X7F 2422 O] HE A8 2Y)

iii. Java runtime environment 7| Q1S 4% HX QA E 3l0Of

[ot

F.
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@ http://www.java.com O A Java Runtime Library £ C}280}A]
M XSO &t

O

@ 7|0 = CtZ21 20| install.

® $ cd /usr/local

® $ sudo sh [installed directory]/jre-6u26-linux-x64.bin
iv. Hadoop 2 At8dt2{® java o| EHAWSE SEG|FO{0F 3.

@ cd hadoop-0.20.2

@ nano ~/.bashrc C}E CUDA, JCUDA 2tAH,HLOH HAY 2|10

nano conf/hadoop-env.sh B OFEHZE0| ZF=7HHadoop install =

Xg o Bigk F7h

—

® Hadoop, Java ZBILE X0 = Mztst Clalgz] =29l
e,
export JAVA_HOME=/usr/local/jrel.6.0_.26 L&

export JAVA_HOME=/usr/lib/jvm/java-6-openjdk

export HADOOP_INSTALL=/home/psc/pscf_01/hadoop-0.20.2
export HADOOP_HOME=/home/psc/pscf_01/hadoop-0.20.2
export PATH=${HADOOP_HOME}/bin:${PATH}

® Hadoop Library F71 &

Export LD_LIBRARY_PATH=[7|Z SZE&
Path]:${HADOOP_INSTALL}/lib/native

® $source ~/.bashrc
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® $sudo Idconfig
® Hadoop environment setting
® vi conf/hadoop-env.sh
1. Uncomment “export HADOOP_HEAPSIZE=200"

2. Comment "#export

HADOOP_LSAVES=${HADOOP_HOME}/conf/slaves”
® $source conf/hadoop-env.sh

@ g T LY = o3q #2 oz, o2l HX
HE3JE= .local E=OQIZ XD QYELIEE Ol= Avahi

IEQT M2 S MHIAG SHE PoB. o Cfgt Chx.

o LEYI MHA BN HEHI 2F YL PEE 904

[ | = O T T
Ol gtA=l ZAl HIZ, ISP(Internet Service Provider,
CIEU MH|A SSEHNO| et HdE = A= M2
ST

o2 ge 1

HI7F L2 Ol= & o= ALEA 2es Sl &/ & diZ YRolCt

0| HtHHZ2  /Jetc/default/avahi-daemon It MH LHEES -S| ALE

E{O[20fA ofzf BEOE Al oy PSS =20t

$ sudo gedit /etc/default/avahi-daemon

2|2 AVAHI_DAEMON_DETECT_LOCAL=1 9| ==XAtE '0'CZ =7 IC}

AVAHI_DAEMON_DETECT_LOCAL=1

AVAHI_DAEMON_DETECT_LOCAL=0

35/71
E|_7§&7}0] =29 20111104_v1.0b22_01-Rel.docx



JHole AMZAZEl JHLTH0| = (X9 v1.0 beta 22)

SHX|ZH fF5F 910 Oolz=& O] 2732 X7t HEE A2z EETHEICE O A
™ Bl /etc/default/avahi-daemon s S0, a4
‘AVAHI_ DAEMON_DETECT _LOCAL=0'S ¢Q&stn XAsIH CHE 29 MEHE=
RF LEO| LIEtLEX| =L

ST

U 2

X2 [M=0|(@bugbear5) EHo| EZ0|A ferret

njo
ofm
o
e
~
n
o
I
oz
IE
o
o

$ sudo gedit /usr/lib/avahi/avahi-daemon-check-dns.sh

deg|a 12 R & AVAHIL_DAEMON_DETECT_LOCAL=1 o] ==AIE '0'2Z ="dtLCt.

AVAHI_DAEMON_DETECT_LOCAL=1

AVAHI_ DAEMON_DETECT_LOCAL=0

LIS Mol U4l o 210 MFHE 27 LEO[ LIELX| B=Ct

F
* A

[ Pa

http://cafe.naver.com/udtssueod.cafe?iframe_url=/ArticleRead.nh

n%3Farticleid=578&

® Hadoop € 3 7}X|Q] M3 ET} QIS : H|AE A|0= Pseudo-
Distributed Operation #%. 2 Nodes(Workstations or racks)
0|4 ZAL0||= Fully-Distributed Operation Al

® Standalone Operation
® mkdir input
® cp conf/*xml input

® bin/hadoop jar hadoop-examples-0.20.203.0,jar grep input
output ‘dfs[a-z.]+
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JHOIRATHZEE I} 7H0| EAQF 20111104 _v1.0b22_01-Rel.docx



JHole AMZAZEl JHLTH0| = (X9 v1.0 beta 22)

® cat output/*
@ Pseudo-Distributed Operation (#%})

® /etc/hosts Of ZEZHSAE Of0|I|7} FAXNE|H#H) O R
ZMH2S WD CHA| gS2.
127.0.0.1 localhost
127.0.1.1 XXXXXX

® Setting

1. conf/core-site.xml
<configuration>
<property>
<name>fs.default.name</name>
<value>hdfs://localhost:9000< /value>
</property>

</configuration>

2. conf/hdfs-site.xml
<configuration>
<property>
<name>dfs.replication</name>
<value>1</value>
</property>

</configuration>

3. conf/mapred-site.xml
<configuration>
<property>

<name>mapred.job.tracker</name>

37/71
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<value>localhost:9001 < /value>
</property>

</configuration>

4. conf/master O C}21} ZH0| |0 Y=X| =0l

localhost

5. conf/slave O Ct21F Z0| E|0 QU=X| =0l

localhost
® HDFS I:CH
1. $ bin/hadoop namenode —format

o SSH A& &30l 27380| &[of Y Skip. B0 et
O

Hadoop o =X & Al M =& EQ)
1. § ssh-keygen -t rsa

(1) “Enter  file in  which to save the key
(/home/[login_id]/.ssh/id_rsa):" O| A| Enter 2 Default

ol 24
= N

(2) "Enter passphrase (empty for no passphrase) :"0j A{

Enter 2 Default €=

2. $cp /home/[login_id]/.ssh/id_rsa.pub
/home/[login_id]/.ssh/authorized_keys

o =2 mZz1y MY
1. Install 20i= 2le| 2PES M4Esta,
“$source conf/hadoop-env.sh” 2t Al3H
2. $bin/start-all.sh
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JHOIRATHZEE I} 7H0| EAQF 20111104 _v1.0b22_01-Rel.docx



JHole AMAHIEl JHLTHO| S (X9 v10 beta 22)

(1) Start =3 http://localhost:50070 =

http://localhost:50030 (Hadoop O| &2fdt= AMHIt

—

ot CtE HAFHOY M= “localhost” CHAI SHE IP
Address Z [L[HA)2E2 EHMH “Live Nodes” L=
“Nodes"7} “0" O| Ofl “1” o|ofof & => Okok
0'Y 0= AED % 2~3 &) 7|CeH
‘1"z #.  "1"0| E[X|] S ZR0= LAl start-

all.sh A3,

(2) Error message £ "hadoop-0.20.203.0/bin/../logs 2]

AOX HA: HHTES 2K UL S0| dhMs

ox
P A

A. "logs" directory = 1 Oto] 21 It

277t root 2 E|Of AS B Ldst= 2A|.
B. $ sudo chown [log-in ID] logs
C. $ sudo chown [log-in ID] logs/*
D. CIA| $bin/start-all.sh AlsH.

(3) Error messageZ “jobtracker running as process

2030. Stop it first” 50| EAs AL
A. $ bin/stop-all.sh
B. CIA| $bin/start-all.sh A&,

(4) If completed, the next result will be shown after

running “$ jps” command.

???? NameNode
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???? JobTracker
2?7?77 Jps
?7?? SecondaryNameNode
???? TaskTracker
???? DataNode
® LISHL|O| Qe Example I A HAE

1. work directory L0 hd_example directory £ BZt=11

0| .
Hadoop-0.20.2$ mkdir ../work/hd_example
Hadoop-0.20.2$ cd ../work/hd_example

2. input 8 A28 Qs hadoop 29| conf C|HEZ| L

== HDFS(Hadoop Filesystem)Q| Input Off = Af

work/hd_example$ ../../hadoop-0.20.2/bin/hadoop fs -
put ../../hadoop-0.20.2/conf input

3. example Al (HDFP 9| input L{o| It = dfs =
AESED CHE A7t ‘a~z’Qb VR AESHE 2EE

ZOtH)

work/hd_example$ ./../hadoop-20.2/bin/hadoop
jar ././hadoop-0.20.2/hadoop-0.20.2-examples.jar grep
input output ‘dfs[a-z.]+'

4. 59
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// work/hd_example 0f output C|&EZ|7} O|O0] RS™
XNfo &

work/hd_example$ .././hadoop-0.20.2/bin/hadoop fs -

get output .

Lol

5 =9

ot

work/hd_example$ cat output/*

MRS M otH (SSH A2 232 Mol MS & Al HMelstH ¢rE) (F¥ELS = CHE =+ US)

psc@psc-System-Product-Name:~/devel/hadoop/hadoop-0.20.2% bin/hadoop namenode -format
11709719 12:08:27 INFO namenode.NameNode: STARTUP_MSG:

STARTUP_MSG: Starting NameNode

STARTUP_MSG: host = psc-System-Product-Name/127.0.1.1

STARTUP_MSG: args = [-format]

STARTUP_MSG: version = 0.20.2

STARTUP_MSG: build = https://svn.apache.org/repos/asf/hadoop/common/branches/branch-0.20 -

r 911707; compiled by “"chrisdo® on Fri Feb 19 08:07:34 UTC 2010
xxxxxxxxxxxxxxxxxxx /

11/09/19 12:08:27 INFO namenode.FSNamesystem:

fsOwner=psc,psc,adm,dialout,cdrom,plugdev, Ipadmin,admin,sambashare

11/09/19 12:08:27 INFO namenode.FSNamesystem: supergroup=supergroup

11/09/19 12:08:27 INFO namenode.FSNamesystem: isPermissionEnabled=true

11/09/19 12:08:27 INFO common.Storage: Image file of size 93 saved in 0 seconds.

11/09/19 12:08:27 INFO common.Storage: Storage directory /tmp/hadoop-psc/dfs/name has been

successfully formatted.

11/09/19 12:08:27 INFO namenode.NameNode: SHUTDOWN_MSG:

/************************************************************

SHUTDOWN_MSG: Shutting down NameNode at psc-System-Product-Name/127.0.1.1

************************************************************/

psc@psc-System-Product-Name:~/devel/hadoop/hadoop-0.20.2$% bin/start-all_sh

starting namenode, logging to /home/psc/devel/hadoop/hadoop-0.20.2/bin/../logs/hadoop-psc-
namenode-psc-System-Product-Name.out

localhost: starting datanode, logging to /home/psc/devel/hadoop/hadoop-

0.20.2/bin/ . ./1ogs/hadoop-psc-datanode-psc-System-Product-Name.out

localhost: starting secondarynamenode, logging to /home/psc/devel/hadoop/hadoop-
0.20.2/bin/. ./1ogs/hadoop-psc-secondarynamenode-psc-System-Product-Name.out

starting jobtracker, logging to /home/psc/devel/hadoop/hadoop-0.20.2/bin/../logs/hadoop-psc-
Jobtracker-psc-System-Product-Name.out

localhost: starting tasktracker, logging to /home/psc/devel/hadoop/hadoop-

0.20.2/bin/. ./1ogs/hadoop-psc-tasktracker-psc-System-Product-Name.out

psc@psc-System-Product-Name:~/devel/hadoop/hadoop-0.20.2$% bin/hadoop fs -put conf input

psc@psc-System-Product-Name:~/devel/hadoop/hadoop-0.20.2$% bin/hadoop jar hadoop-0.20.2-
examples.jar grep input output “"dfs[a-z.]+"

11/09/19 13:37:42 INFO mapred.FilelnputFormat: Total input paths to process : 13
11/709/19 13:37:43 INFO mapred.JobClient: Running job: job_201109191215 0002

11/09/19 13:37:44 INFO mapred.JobClient: map 0% reduce 0%

11/09/19 13:37:53 INFO mapred.JobClient: map 15% reduce 0%
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11/09/19 13:37:56 INFO mapred.JobClient: map 30% reduce 0%
11/09/19 13:37:59 INFO mapred.JobClient: map 46% reduce 0%
11/09/19 13:38:02 INFO mapred.JobClient: map 61% reduce 10%
11/09/19 13:38:05 INFO mapred.JobClient: map 76% reduce 10%
11/09/19 13:38:08 INFO mapred.JobClient: map 92% reduce 10%
11/09/19 13:38:11 INFO mapred.JobClient: map 100% reduce 20%
11709719 13:38:20 INFO mapred.JobClient: map 100% reduce 100%
11/09/19 13:38:22 INFO mapred.JobClient: Job complete: job_ 201109191215 0002
11/09/19 13:38:22 INFO mapred.JobClient: Counters: 18
11709719 13:38:22 INFO mapred.JobClient: Job Counters
11/09/19 13:38:22 INFO mapred.JobClient: Launched reduce tasks=1
11/09/19 13:38:22 INFO mapred.JobClient: Launched map tasks=13
11/709/19 13:38:22 INFO mapred.JobClient: Data-local map tasks=13
11/709/19 13:38:22 INFO mapred.JobClient: FileSystemCounters
11/709/19 13:38:22 INFO mapred.JobClient: FILE_BYTES_READ=158
11709719 13:38:22 INFO mapred.JobClient: HDFS_BYTES_READ=18375
11/09/19 13:38:22 INFO mapred.JobClient: FILE_BYTES_WRITTEN=804
11/09/19 13:38:22 INFO mapred.JobClient: HDFS_BYTES_WRITTEN=280
11/09/19 13:38:22 INFO mapred.JobClient: Map-Reduce Framework
11/09/19 13:38:22 INFO mapred.JobClient: Reduce input groups=7
11/09/19 13:38:22 INFO mapred.JobClient: Combine output records=7
11/09/19 13:38:22 INFO mapred.JobClient: Map input records=556
11/09/19 13:38:22 INFO mapred.JobClient: Reduce shuffle bytes=224
11/09/19 13:38:22 INFO mapred.JobClient: Reduce output records=7
11/09/19 13:38:22 INFO mapred.JobClient: Spilled Records=14
11/09/19 13:38:22 INFO mapred.JobClient: Map output bytes=193
11/09/19 13:38:22 INFO mapred.JobClient: Map input bytes=18375
11/09/19 13:38:22 INFO mapred.JobClient: Combine input records=10
11/709/19 13:38:22 INFO mapred.JobClient: Map output records=10
11/09/19 13:38:22 INFO mapred.JobClient: Reduce input records=7
11/09/19 13:38:22 WARN mapred.JobClient: Use GenericOptionsParser for parsing the arguments.

Applications should implement
11/09/19 13:38:22 INFO
11/09/19 13:38:22 INFO
11/09/19 13:38:23 INFO
11/09/19 13:38:31 INFO
11/09/19 13:38:43 INFO
11709719 13:38:45 INFO
11/09/19 13:38:45 INFO
11709719 13:38:45 INFO
11/09/19 13:38:45 INFO
11709719 13:38:45 INFO
11/09/19 13:38:45 INFO
11/09/19 13:38:45 INFO
11/09/19 13:38:45 INFO
11/09/19 13:38:45 INFO
11/09/19 13:38:45 INFO
11/09/19 13:38:45 INFO
11/09/19 13:38:45 INFO
11/09/19 13:38:45 INFO
11/09/19 13:38:45 INFO
11/09/19 13:38:45 INFO
11/09/19 INFO
11/09/19 INFO
11/09/19 INFO
11/09/19 INFO
11/09/19 INFO
11/09/19 INFO
11/09/19 INFO
11/09/19 INFO

mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.

Tool for the same.
FilelnputFormat: Total input paths to process : 1

JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:

Running job: job_201109191215_0003
map 0% reduce 0%
map 100% reduce 0%
map 100% reduce 100%
Job complete: job 201109191215 0003
Counters: 18
Job Counters
Launched reduce tasks=1
Launched map tasks=1
Data-local map tasks=1
FileSystemCounters
FILE_BYTES_READ=158
HDFS_BYTES_READ=280
FILE_BYTES_WRITTEN=348
HDFS_BYTES_WRITTEN=96
Map-Reduce Framework
Reduce input groups=3
Combine output records=0
Map input records=7
Reduce shuffle bytes=0
Reduce output records=7
Spilled Records=14
Map output bytes=138
Map input bytes=194
Combine input records=0
Map output records=7
Reduce input records=7

psc@psc-System-Product-Name:~/devel/hadoop/hadoop-0.20.2$% bin/hadoop fs -get output .

psc@psc-System-Product-Name:~/devel/hadoop/hadoop-0.20.2$ cat output/*
cat: output/_logs: C|=EZ|QL|Ct

3 dfs.class

]

ol

.
IS HTHFY
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dfs.period

dfs.file

dfs.replication

dfs.servers

dfsadmin

dfsmetrics.log
sc@psc-System-Product-Name:~/devel/hadoop/hadoop-0.20.2%

TRRRRREN

Fully-Distributed Operation

® Hadoop 0= & SF7I AU

gjo

1. Read-only default Configuration
1. src/core/core-default.xml
2. src/hdfs/hdfs-default.xml
3. src/mapred/mapred-default.xml
2. Site-specific Configuration
1. conf/core-site.xml
2. conf/hdfs-site.xml
3. conf/mapred-site.xml
® Master Setting

1. conf/core-site.xml
<configuration>
<property>
<name>fs.default.name</name>
<value>hdfs://psc1:9000</value>
</property>

</configuration>
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2. conf/hdfs-site.xml
<configuration>
<property>
<name>dfs.replication</name>
<value>2</value>
</property>

</configuration>

3. conf/mapred-site.xml
<configuration>
<property>
<name>mapred.job.tracker</name>
<value>hdfs://psc1:9001 </value>
</property>

</configuration>

4. conf/master 0| Master AE=E| 0|E2 S5&

pscl

5. conf/slave O] Z+ HAZEE 02L&

on

=
pscl
psc2

® Slave Setting & Master Setting 1} Z&
® pscl 2t psc2 E ME[HAZ S

1. pscl O|M ~/.ssh/authorized_keys LmtQ| 7|& psc2 2|
authorized_key O & L2 HMYZF1, id_dsa.pub It 9|

L0 =7t
® /etc/hostname Of ZtXto| HFE O|E2 MF
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1. 0| &=™ Master = pscl, Slave = psc2

/etc/hosts Off OrO|m|et HFE OlF& MFL MX| He
oo|m, & BHSAE Of0|HE FAKZ

#127.0.0.1 localhost

#127.0.1.1 XXXXXX

172.30.1.100 pscl
172.30.1.101 psc2

Master Of| A HDFS = 0oH

1. bin/hadoop namenode —format
Master O == 12 Al

1. bin/start-all.sh

HAAZI T jps 2 =0

1. pscl$ jps
7620 Jps
7558 TaskTracker
7378 JobTracker
7282 SecondaryNameNode
7073 DataNode
6885 NameNode

2. psc2$ jps
2819 Jps
2579 DataNode
2739 TaskTracker
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® Al = Master Of| A
bin/hadoop dfsadmin —refreshNodes
bin/hadoop dfsadmin —report
2 Lt 29|

® M http://pscl:50070 O Al SafeMode is On 0|2}

U= Al

bin/hadoop dfsadmin —safemode leave
v. Sample
@ Mz CHEEZE T,
work$ mkdir WordCount
work$ cd WordCount

@ &2

rir

http://hadoop.apache.org/mapreduce/docs/r0.21.0/mapred_tutor

ial.html

Ol7|AM RotM7[2 o (oM ZEE 78 FE JEHEON

—_

OfRAZ Z0{AM copy & WordCountjava ItYS A2 o

=)

@ 1 = HuEs of==F ofh SHE 498 == A0

O
0o

0:.:

work/WordCount$ mkdir word
work/WordCount$ javac —cp .././hadoop-0.20.2/hadoop-0.20.2-

core jar —d word WordCount.java

(javac 7| 918 22 $ sudo apt-get install openjdk-6-jdk EE&=

O 2= #HH 2K

@ 2|1 jar Otz 50 F

work/WordCount$ jar cvf Word.jar —C word .
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® input TIYSS TS0 For| AFRALF He ZoZ DS

work/WordCount$ nano input/inputl
//HEE Hello World Bye World
work/WordCount$ nano input/input2
/&2 Hello Hadoop Goodbye Hadoop

® HDFS Off input ItE S S5
work/WordCount$ ../../hadoop-0.20.2/bin/hadoop fs —put input
/user/psc/word/input

work/WordCount$  ././hadoop-0.20.2/bin/hadoop  fs  -lIs
/user/psc/word/input

Al
=

work/WordCount$ .././hadoop-0.20.2/bin/hadoop jar Word.jar

©

0%

org.myorg.WordCount

/user/psc/word/input /user/psc/word/output

ol

© 21t

work/WordCount$  .././hadoop-0.20.2/bin/hadoop  fs  —cat

ot

/user/psc/word/output/part-r-00000

-

GPGPU 7HetetE 75 : Hadoop source ElE HiH
1 AntE AX|
A. sudo apt-get install ant
2 Ant7p & 2X] EA=X =l
A. ant —version
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B. @teF  “Unable to locate toolsjar. Expected to find it in
/usr/local/jrel.6.0_26/lib toolsjar 2t= M|A|X|7} Lt2LCFH, toolsjar I}

20| HHEXO /UAS 7tsdol 222 oM FE
C. find —type f —name tools.jar

D. ZXto| AR+ /usr/lib/jvm/java-6-openjdk/jre/lib Off 2[X[3U S

m

mv /usr/lib/jvm/java-6-openjdk/jre/lib /tools.jar $JAVA_HOME/lib

g
3 dc

A, HX|E|{ Y= hadoop ZCE 0| buildxmiotds e
B. ant mvn-install

4 Build Success2b= HA|X|Z7} LIRACHH build Z3H0| hadoop-0.20.203.1-
SNAPSHOTO|2t= E07I d-dE[AS 0|1, bin/hadoop & HAMES [f

Sote g ol

shol StB1 43

GPGPU 7He&ZE +% : Mars(MapReduce + CUDA) €=

1 http://www.cse.ust.nk/gpugp/Mars.html Of| A Mars&E LC}2

The latest version2 Z2I5lH 212 = 9l

2 Cteure mele SDK code samples7t AX|E|0] Qe ZC/C/O| L= SiA|

r-|0

/home/psc/NVIDIA_GPU_Computing_SDK/C/

3 E0 & sampleapps2tm  ULE O[HSS  MA|F|EH
/home/psc/NVIDIA_GPU_
Computing_SDK/C/bin/linux/release Of sf{2t= =2 O ZC7F Q0{0F &t
ex) /home/psc/NVIDIA_GPU_Computing_SDK/C/bin/linux/release/MatrixMul

4 sig BOo| 7tM ME m2aY Yc
/home/psc/NVIDIA_GPU_Computing_SDK/C/sample/MatrixMul 0f 7} A{
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sudo make =

5 CHAl E2|=0f 2hE

e EOZ JHA BE 2ol
/home/psc/NVIDIA_GPU_Computing_SDK/C/bin/linux/release/MatrixMul/Ma
trixMul

GPGPU 7H&&Zd += :JCUDA(javaZ 0|23+ CUDA) MX| & o |
1 JCUDAE XjAlo| HAZEEO| A LIRS 2

= Co

http://www.jcuda.de/downloads/downloads.html

2 dt

O}
[l

pf= oS sfAe

rlo

O

/psc/JCuda-All-0.4.0-betal-bin-linux-x68_64

3 ~/bashrcO| S

A. LD_LIBRARY_PATHO] Path =7}

Export LD_LIBRARY_PATH=[7|& SEXI
Path]:/home/psc/pscf_01/JCuda-All-0.4.0-betal-bin-linux-x86_64

B. M8 (Z2E0{M SE&s 20| 42¥ MZ booting)

$source ~/.bashrc
$sudo Idconfig

4 O|HIYS LSO ClHfO|AT|, HEFY Safoy A ME)

http://www.jcuda.de/samples/samples.html

5 oMot & JCufftSamplejavas ALY, AMAls7| QM= CtS jar oY
JCuda-All-0.4.0-betal-bin-linux-x68_64 LC|=l & 2|0 download

A. JTransforms
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(http://sites.google.com/site/piotrwendykier/software/jtransforms )

i. jtransforms-2.4jar ILUZ ZE
6 oMLY & Jcudpp-xxx-xxxxxjar LtLS 2tEHSI7| 5t F=H|E A
A. cmake FH|

$ sudo apt-get cmake

B. (2.0 HHM2 JCudppE MME 4 glooz o] REL Skip. T, CHE
Ef ZI)Cudpp 2 &4 OtQ(cudpp_src 2.0zip)2 LI2ZE = =Y
M % Makefile  MH.(CHE  AIO|EOIM  AAE  #FZ

http://code.google.com/p/cudpp/downloads/detail?name=cudpp_src_2.
0.zip&can=28&q=)

cudpp_src_2.0$ cmake -i .
Would you like to see advanced options? [No]:

Please wait while cmake processes CMakelists.txt files....

Variable Name: BUILD_APPLICATIONS
Description: If on, builds the sample applications.
Current Value: OFF

New Value (Enter to keep current value): ON

Variable Name: BUILD_SHARED_LIBS

Description: On to build shared libraries, off for static libraries.
Current Value: OFF

New Value (Enter to keep current value): ON

Variable Name: CMAKE_BUILD_TYPE

Description: Choose the type of build, options are: None(CMAKE_CXX_FLAGS org

CMAKE_C_FLAGS used) Debug Release RelWithDeblnfo MinSizeRel.
Current Value:

New Value (Enter to keep current value):
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Variable Name: CMAKE_INSTALL_PREFIX
Description: Install path prefix, prepended onto install directories.
Current Value: /usr/local

New Value (Enter to keep current value): /usr/local/cudpp

Variable Name: CUDA_BUILD_CUBIN
Description: Generate and parse .cubin files in Device mode.
Current Value: OFF

New Value (Enter to keep current value):

Variable Name: CUDA_BUILD_EMULATION
Description: Build in Emulation mode
Current Value: OFF

New Value (Enter to keep current value):

Variable Name: CUDA_SDK_ROOT_DIR
Description: Path to a file.
Current Value: CUDA_SDK_ROOT_DIR-NOTFOUND

New Value (Enter to keep current value): /usr/local/cuda

Variable Name: CUDA_TOOLKIT _ROOT_DIR
Description: Toolkit location.
Current Value: /usr/local/cuda

New Value (Enter to keep current value): /usr/local/cuda

Variable Name: CUDA_VERBOSE_BUILD

Description: Print out the commands run while compiling the CUDA source file. With the

Makefile generator this defaults to VERBOSE variable specified on the command line, but can

be forced on with this option.
Current Value: OFF

New Value (Enter to keep current value): ON

Variable Name: CUDA_VERBOSE_PTXAS
Description: On to enable verbose output from the PTXAS assembler.
Current Value: OFF

New Value (Enter to keep current value): ON

Variable Name: EXECUTABLE_OUTPUT_PATH
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Description: Directory where all executables will be stored
Current Value: /home/psc/devel/cudpp_src_2.0/bin

New Value (Enter to keep current value):

Variable Name: LIBRARY_OUTPUT_PATH

Description: Directory where all the libraries will be stored

Current Value: /home/psc/devel/cudpp_src_2.0/lib

New Value (Enter to keep current value): ~fdevelHCuda-AH-0:4-0-betal-bintinux—x86-64

Please wait while cmake processes CMakelists.txt files....

CMake complete, run make to build project.

cudpp_src_2.0$ make
Linking CXX shared library ../../lib/libcudpp.so
[ 28%] Built target cudpp
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Linking CXX shared library ../../lib/libcudpp_hash.so
[ 57%] Built target cudpp_hash

Linking CXX executable ../../bin/cudpp_testrig

[ 86%] Built target cudpp_testrig

Linking CXX executable ../../bin/cudpp_hash_testrig
[ 94%] Built target cudpp_hash_testrig

Linking CXX executable ../../bin/simpleCUDPP
[100%] Built target simpleCUDPP

C. Cudpp 9| a2 ntQ(cudpp_src_1.11lzip)g LCIREZE 2 ¢Zzolix %
Aot (CHS ALO| E0f M = 2=

http://code.google.com/p/cudpp/downloads/detail?’name=cudpp_src_1.

1.1.zip&can=18q=)

// 111 HEE MakefileO| 0|0 S, ACHZ ALY T,
cudpp_src_1.1.1/cudpp$ make

D. JCudppl AAMAS CIREE & A= K L makefile A
(http://www.jcuda.de/downloads/downloads.html0f| A X2 H 7 9|

“Source code of all libraries"S ZE2I5jA CHHRZEE)

JCuda-All-0.4.0-betal-src$ sudo vi CMakelLists.txt
// Ct&2 OpX|2 2820 =7} (Directory= HAS| &%)

" H "

" H "

add-subdirectorydCudppINI-

set (CUDA_CUDPP_INCLUDE_DIR "/home/psc/devel/cudpp_src_1.1.1/cudpp/include/")
set (CUDA_CUDPP_LIBRARY "/home/psc/devel/cudpp_src_1.1.1/lib/")
add_subdirectory(JCudppJNI)

// cmakeZ Makefile AiA
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JCuda-All-0.4.0-betal-src $ cmake -i .
Would you like to see advanced options? [No]:

Please wait while cmake processes CMakelists.txt files....

Variable Name: CMAKE_BUILD_TYPE

Description: Choose the type of build, options are: None(CMAKE_CXX_FLAGS or CMAKE_C_FLAGS
used) Debug Release RthDebInfo MinSizeRel.

Current Value:

New Value (Enter to keep current value):

Variable Name: CMAKE_INSTALL_PREFIX
Description: Install path prefix, prepended onto install directories.
Current Value: /usr/local

New Value (Enter to keep current value):

Variable Name: CUDA_BUILD_CUBIN
Description: Generate and parse .cubin files in Device mode.
Current Value: OFF

New Value (Enter to keep current value):

Variable Name: CUDA_BUILD_EMULATION
Description: Build in Emulation mode
Current Value: OFF

New Value (Enter to keep current value):

Variable Name: CUDA_SDK_ROOT_DIR
Description: Path to a file.
Current Value: CUDA_SDK_ROOT_DIR-NOTFOUND

New Value (Enter to keep current value): /usr/local/cuda

Variable Name: CUDA_TOOLKIT_ROOT_DIR
Description: Toolkit location.
Current Value: /usr/local/cuda

New Value (Enter to keep current value): /usr/local/cuda

Variable Name: CUDA_VERBOSE_BUILD
Description: Print out the commands run while compiling the CUDA source file. With the
Makefile generator this defaults to VERBOSE variable specified on the command line, but can be

forced on with this option.
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Current Value: OFF

New Value (Enter to keep current value): ON

Please wait while cmake processes CMakelists.txt files....

CMake complete, run make to build project.

JCuda-All-0.4.0-betal-src$ make

[ 10%] Building CXX object CommonJNI/CMakeFiles/CommonJNILdir/src/IJNIUtils.cpp.o

[ 20%] Building CXX object CommonJNI/CMakeFiles/CommonJNILdir/src/Logger.cpp.o

[ 30%] Building CXX object CommonJNI/CMakeFiles/CommonJNILdir/src/PointerUtils.cpp.o
/home/psc/devel/JCuda-All-0.4.0-betal-src/CommonJNI/src/PointerUtils.cpp: In function
'PointerData* initPointerData(JNIEnv*, _jobject*)"
/home/psc/devel/JCuda-All-0.4.0-betal-src/CommonJNI/src/PointerUtils.cpp:173:23: warning: NULL
used in arithmetic
/home/psc/devel/JCuda-All-0.4.0-betal-src/CommonJNI/src/PointerUtils.cpp: In function ‘bool
isPointerBackedByNativeMemory(JNIEnv*, _jobject*)":
/home/psc/devel/JCuda-All-0.4.0-betal-src/CommonJNI/src/PointerUtils.cpp:299:23: warning: NULL
used in arithmetic

Linking CXX static library ../lib/libCommonJNLa

[ 30%] Built target CommonJNI

[ 40%] Building CXX object JCudaDriverJNI/CMakeFiles/JCudaDriver-linux-
x86_64.dir/src/JCudaDriver.cpp.o

Linking CXX shared library ../lib/libJCudaDriver-linux-x86_64.so

[ 40%] Built target JCudaDriver-linux-x86_64

[ 50%] Building CXX object JCudaRuntimeJNI/CMakeFiles/JCudaRuntime-linux-
x86_64.dir/src/JCudaRuntime.cpp.o

Linking CXX shared library ../lib/libJCudaRuntime-linux-x86_64.so

[ 50%] Built target JCudaRuntime-linux-x86_64

[ 60%] Building CXX object JCublasJNI/CMakeFiles/JCublas-linux-x86_64.dir/src/JCublas.cpp.o
Linking CXX shared library ../lib/libJCublas-linux-x86_64.so

[ 60%] Built target JCublas-linux-x86_64

[ 70%] Building CXX object JCufft/NI/CMakeFiles/JCufft-linux-x86_64.dir/src/JCufft.cpp.o
Linking CXX shared library ../lib/libJCufft-linux-x86_64.so

[ 70%] Built target JCufft-linux-x86_64

[ 80%] Building CXX object JCurandJNI/CMakeFiles/JCurand-linux-x86_64.dir/src/JCurand.cpp.o
Linking CXX shared library ../lib/libJCurand-linux-x86_64.so

[ 80%] Built target JCurand-linux-x86_64

[ 90%] Building CXX object JCusparseJNI/CMakeFiles/JCusparse-linux-
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x86_64.dir/src/JCusparse.cpp.o

Linking CXX shared library ../lib/libJCusparse-linux-x86_64.so

[ 90%] Built target JCusparse-linux-x86_64

[100%] Building CXX object JCudppJNI/CMakeFiles/JCudpp-linux-x86_64.dir/src/JCudpp.cpp.o
Linking CXX shared library ../lib/libJCudpp-linux-x86_64.so

[100%] Built target JCudpp-linux-x86_64

E. Jcudpp-0.4.0-betaljar A4

// quda *kkkkhkhkkk
JCuda-All-0.4.0-betal-src/JCudalava/src$ mkdir ../classes

// JCuda : Java compilation

JCuda-All-0.4.0-betal-src/JCudalava/src$ javac —d ../classes jcuda/* java
JCuda-All-0.4.0-betal-src/JCudalava/src$ javac —d ../classes jcuda/driver/* java
JCuda-All-0.4.0-betal-src/JCudalava/src$ javac —d ../classes jcuda/runtime/* java

// JCuda : jar file creation
JCuda-All-0.4.0-betal-src/JCudalava/classes$ jar cf jcuda-0.4.0-betal jar jcuda/*.class

jeuda/driver/*.class jcuda/runtime/*.class

// JCuda : copy a jar and a C-library file to JCuda binary directory
JCuda-All-0.4.0-betal-src/JCudalava/classes$ cp jcuda-0.4.0-betal jar ../../../JCuda-All-0.4.0-betal-
bin-linux-x86_64/

$ cp /home/psc/devel/JCuda-All-0.4.0-betal-src/lib/libJCudaDriver-linux-x86_64.so
/home/psc/devel/JCuda-All-0.4.0-betal-bin-linux-x86_64/

$ cp /home/psc/devel/JCuda-All-0.4.0-betal-src/lib/libJCudaRuntime-linux-x86_64.so
/home/psc/devel/JCuda-All-0.4.0-betal-bin-linux-x86_64/

// qudpp kkkkhkkkkk
JCuda-All-0.4.0-betal-src/JCudpplava/src$ mkdir ../classes

// JCudpp : Java compilation

cetal-—o d 566 ar: baaed d ava

JCuda-All-0.4.0-betal-src/JCudpplava/src$ javac -d ../classes -cp ../../JCudalava/classes/jcuda-0.4.0-
betal,jar jcuda/jcudpp/*java

O Pt
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// JCudpp : jar file creation
JCuda-All-0.4.0-betal-src/JCudpplava/classes$ jar cf jcudpp-0.4.0-betal.jar jcuda/jcudpp/*.class

// JCudpp : copy a jar and a C-library file to JCuda binary directory
JCuda-All-0.4.0-betal-src/JCudpplava/classes$ cp jcudpp-0.4.0-betal jar ../../../JCuda-All-0.4.0-
betal-bin-linux-x86_64/

$ cp /home/psc/devel/JCuda-All-0.4.0-betal-src/lib/libJCudpp-linux-x86_64.s0
/home/psc/devel/JCuda-All-0.4.0-betal-bin-linux-x86_64/

7 O|HIHY & “jecuda.utils"E 2ot JcudaUtils-x.x.xjar It F=H|
A. jcudaUtils-0.0.3 jar download &} JCuda C|= EZ[0 copy.

i. http://www.jcuda.de/utilities/utilities.html
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General JCuda utilities
jcudaUtils-0.0.3.jar

This archive contains some utility classes for JCuda, together
with the source code and the API documentation.

One of these classes is the "KernelLauncher" class, which
simplifies the setup and launching of kernels using the JCuda
Driver API. It allows creating CUBIN files from inlined source
code that is given as a String or from existing CUDA source files.
CUBIN files can be loaded and the kernels can be called more
conveniently due to automatic setup of the kernel arguments.

With the KernelLauncher, calling a kernel function is almost as
simple as with the CUDA Runtime API: A kernel call like

kernel<<<gridDim, blockDim>>>(arg0, argl);
may be executed with the KernelLauncher by calling

kernellLauncher .setup(gridDim, blockDim).call(arg0,
argl);

The KernelLauncher will automatically set up the configuration
parameters and arguments for the kernel call, taking into
account the alingment requirements for the given parameters.

Here is an example showing how the KernelLauncher may be
used to execute a kernel that was compiled from inlined source
code.

Additionally, the archive contains some classes that offer
functionalities which are similar to the "CUTIL" functions of the
NVIDIA CUDA SDK, such as

e Parsing command line arguments
e Comparing arrays

e Simple file 10

e Timer functions

These classes are mainly intended for simplifying the process of
porting the existing NVIDIA CUDA code samples to Java. They
may also be helpful for debugging or creating unit tests.

B. jcudaUtils-0.0.3,jar0j| CH$t Example Test

* example test

/I download a example at http://www.jcuda.org/utilities/KernelLauncherSample.java
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/I compilation

JCuda-All-0.4.0-betal-bin-linux-x86_64% javac —cp .:jcuda-0.4.0-betal.jar:jcudaUtiles-0.0.3.jar
KernelLauncherSample.java

/I run

JCuda-All-0.4.0-betal-bin-linux-x86_64% java —cp .;jcuda-0.4.0-betal.jar:jcudaUtiles-0.0.3.jar
KernelLauncherSample

/I result : Error

Preparing the KernelLauncher...
Exception in thread "main" jcuda.CudaException: CUDA_ERROR_INVALID SOURCE
at jcuda.driver.JCudabDriver.checkResult(JCudaDriver.java:249)
at jcuda.driver.JCudaDriver.cuModuleLoadDataEx(JCudaDriver.java:1857)
at jcuda.utils.KernelLauncher.initModule(KernelLauncher.java:688)
at jcuda.utils.KernelLauncher.create(KernelLauncher.java:395)
at jcuda.utils.KernelLauncher.create(KernelLauncher.java:321)
at jcuda.utils.KernelLauncher.compile(KernelLauncher.java:270)
at KernelLauncherSample.main(KernelLauncherSample.java:36)

8 OfMIY = JOGL AHE2| 42 FH|

A. jogls XHAe| =tdof &EA G2
http://jogamp.org/deployment/webstart/archive/
jogl-2.0-b23-20110303-linux-amd64.7z ( jogl-2.0-b41-20110916-linux-

amd64.7z 0| HAL Asio| otz|o 2 HRSHK| L)
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D. .bashrc O A{ LD_LIBRARY_PATHR} CLASSPATHE F7} L& =3
cd
nano .bashrc (HO|0| L2} vi .bashrc)
7|Z&0{ LD_LIBRARY_PATHQ} CLASSPATHZ} M3 QICIH ZFIIE2 MO
Z.(JOGLe| XMZE =l X|7t “/home/psc/pscf_01/jogl-2.0-b23-20110303-

linux-amd64" e 42)

export LD_LIBRARY_PATH="${LD_LIBRARY_PATH}:${CUDA_HOME}/lib64:
/home/psc/pscf_01/jogl-2.0-b23-20110303-linux-amd64/lib"

export CLASSPATH="${CLASSPATH}./home/psc/pscf_01/jogl-2.0-b23-
20110303-linux-amdé4/jar"

Ct =385t Kot & HE
$ source .bashrc

$ sudo Idconfig

E. O|M|E Ct&ZEZ (JCudaDriverGLSample3.java, simpleGL_kernel.cu)

http://www.jcuda.de/samples/samples.html

FoCO22 oSS JCUDAZE  Ae 202 Sd@7[0AM=

"~/devel/JCuda-All-0.4.0-betal-bin-linux-x86_64" )

60 /71

4 HZTE J)U710] =0k 20111104 _v1.0b22_01-Rel.docx



JHole AMAHIEl JHLTHO| S (X9 v10 beta 22)

javac —Cp ;jcuda-0.4.0-betal jar[;jcublas-0.4.0-betal jar]
JCudaDeviceQuery.java

java —Cp ;jcuda-0.4.0-betal jar[;jcublas-0.4.0-betal jar]
JCudaDeviceQuery

B cul}0| TR B FR(UEIY ClbpojA B2 ME)

@ cubin

nvcc —cubin —m64 -arch sm_20 invertVectorElements.cu -o

invertVectorElements.cubin

@ ptx

nvce -m64 -ptx invertVectorElements.cu -0
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invertVectorElements.ptx

i 13 ALY LAY
javac —Cp

JCudaRuntimeDriverMixSample.java

java —Cp

JCudaRuntimeDriverMixSample

o] -
AN -

C. ZEL0 jarmt classpath0f F7t8H=

Hf

o

JHE 70| E(Z=QF v1.0 beta 22)

;jcuda-0.4.0-betal jar[;jcublas-0.4.0-betal jar]

jcuda-0.4.0-betal jar[;jcublas-0.4.0-betal jar]

EH
=

Javac —cp $(for i in lib/*jar ; do echo —n $i: ; done). My.main.class

Example files with compiling & running

Description

JCublasSample.java

A JCublas sample, which

$ Jjavac -cp  .jjeuda-0.4.0-betal.jar:jcublas-0.4.0-betal.jar | performs a 'sgemm’
JCublasSample.java operation, once in plain Java
$ java -cp .;jcuda-0.4.0-betal.jar:jcublas-0.4.0-betal.jar | and once in JCublas, and
JCublasSample verifies the result.

JCufftSample.java

Il jransforms-2.4.jar 02| download (% &% &X)

$ javac -cp .;jcuda-0.4.0-betal.jar:jcufft-0.4.0-
betal.jar:jtransforms-2.4.jar JCufftSample.java

$ java -cp .;jcuda-0.4.0-betal.jar:jcufft-0.4.0-betal.jar:jtransforms-
2.4.jar JCufftSample

Shows how to perform an in-
place 1D real-to-complex
transform using JCufft, and
compares the result to a
reference solution that is
computed with JTransforms.

JCurandSample.java

$ javac -cp  .;jeuda-0.4.0-betal.jar:jcurand-0.4.0-betal.jar
JCurandSample.java

$ java -cp .;jcuda-0.4.0-betal.jar:jcurand-0.4.0-betal.jar
JCurandSample

A simple example of how to
use JCurand.

JCusparseSample.java

$ javac -cp .jcuda-0.4.0-betal.jar:jcusparse-0.4.0-betal.jar
JCusparseSample.java
$ java -cp .jcuda-0.4.0-betal.jar:jcusparse-0.4.0-betal.jar

JCusparseSample

An example showing how to
use JCusparse. This
example is a direct port of
the example from the
CUSPARSE documentation.

JCudppSample.java

$ javac -cp  .;jcuda-0.4.0-betal.jar:jcudpp-0.4.0-betal.jar
JCudppSample.java

$ java -cp .;jecuda-0.4.0-betal.jar:jcudpp-0.4.0-betal.jar
JCudppSample

Creating input data

Performing sort with Java...

Performing sort with JCudpp...

java: symbol lookup error: /home/psc/devel/JCuda-All-0.4.0-
betal-bin-linux-x86_64/libJCudpp-linux-x86_64.s0: undefined
symbol: cudppPlan

A sample that uses JCudpp
to sort an array of integers
and verifies the result.
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JCudaVectorAdd.java
JCudaVectorAddKernel.cu
$ javac —cp .:jcuda-0.4.0-betal.jar JCudaVectorAdd.java

$— nvec— —pix— JCudaVetorAddKernel.eu——m64— o
JCudaVectorAddkernekptx // automatically executed with the next

line.
$ java —cp .;jcuda-0.4.0-betal.jar JCudaVectorAdd

The example that is used in
the Tutorial:

This sample shows how to
load and execute a simple
vector addtion kernel using
the JCuda driver bindings.

The CUDA source file is
compiled into a PTX file at
runtime using the NVCC.
The PTX file is loaded as a
module, and the kernel
function is executed.

JCudaReduction.java

reduction.cu

$ javac —cp .;jcuda-0.4.0-betal.jar JCudaReduction.java
$-nvee—mb4——ptx—reduction-cu—o—reduction-ptx // automatically
executed with the next line.

$ java —cp .;jcuda-0.4.0-betal.jar JCudaReduction

The example that performs
a reduction, using a kernel
that is based on the
reduction example from the
CUDA SDK.

JCudaDriverSample.java

JCudaSampleKernel.cu

$ javac —cp .;jcuda-0.4.0-betal.jar JCudaDriverSample.java
$ java —cp .;jcuda-0.4.0-betal.jar JCudaDriverSample

This sample is similar to the
vector addition example, but
also shows how to to pass a
2D array (i.e. an array of
pointers) to a kernel
function.

JCudaDeviceQuery.java
$ javac —cp .:jcuda-0.4.0-betal.jar JCudaDeviceQuery.java
$ java —cp .;jcuda-0.4.0-betal.jar JCudaDeviceQuery

A program that queries and
prints all attributes of all
available devices.

JCudaRuntimeDriverMixSample.java

The kernel that is executed: invertVectorElements.cu
invertVectorElements.cubin (for 32 bit)

$ javac -cp .;jcuda-0.4.0-betal.jar:jcublas-0.4.0-betal.jar
JCudaRuntimeDriverMixSample.java

$ nvcc -cubin -m64 -arch sm_20 invertVectorElements.cu -0
invertVectorElements.cubin

$ java -cp .;jcuda-0.4.0-betal.jar:jcublas-0.4.0-betal.jar
JCudaRuntimeDriverMixSample

With CUDA 3.0 it is possible
to mix runtime- and driver
API calls. This is a simple
example that shows how
data may be allocated and
modified with a mixed
sequence of runtime- and
driver operations.

Please refer to the CUDA
Programming Guide for
more information about how
driver and runtime calls may
be mixed.

JCublasMatrixInvert.java

$ javac —cp .jcuda-0.4.0-betal.jar:jcubras-0.4.0-betal.jar
JCublasMatrixInvert.java
$ java —cp  .;jcuda-0.4.0-betal.jar:jcubras-0.4.0-betal.jar

JCublasMatrixInvert

This is an example showing
how a matrix may be
inverted using JCublas.

(based on the code from this
forum post)

Matrix Inversion

32bit CUBIN files
64bit CUBIN files

This is an example of a
matrix inversion. It inverts a
matrix by calling several
kernels that perform the
individual steps of a Gauss
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elemination. To load and
launch the kernels, it uses
the KernelLauncher class
from the Utilities package.

The first archive contains
the Java source files, and
the source files of the CUDA
kernels.

The other archives contain
the precompiled CUBIN files

for 32 and 64 bit,
respectively. If you have a C
compiler installed (for

example, Visual Studio or
GCC) then you do not need
the CUBIN files, since they

will be compiled
automatically  from the
source files at program
startup.
Acknowledgements:

The original kernels and the
host implementation have
been developed by
Christoph Wagner
(Hochschule Mannheim) in
his diploma thesis in the
ZAFH-AMSER project,
based on a presentation
(PDF__file) by Christian
Heinrich (Fraunhofer SCAI).
The source code of the
kernels has first been
published in this NVIDIA
forum thread, and s
redistributed  here  with
permission of the original
author.

JCudaDriverGLSample3.java
simpleGL kernel.sm 10.cubin (for 32 bit)

/I JCudaDriverGLSample3.java & simpleGL_kernel.cu with JOGL
JCuda-All-0.4.0-betal-bin-linux-x86_64%$ javac -cp .;jcuda-0.4.0-
betal.jar:$(for i in ~/devel/jogl-2.0-b23-20110303-linux-
amd64/jar/*.jar; do echo -n $i; ; done).
JCudaDriverGLSample3.java

JCuda-All-0.4.0-betal-bin-linux-x86—64%-nvec-m64—-pix-
simpleGL_kernelcu—-o-simpleGL_kernelptx // automatically

executed with the next line

A sample application
demonstrating basic
JCuda/JOGL interoperability.
It puts a simple, animated
sine wave pattern onto a
grid of 512x512 points which
are stored in a vertex buffer
object. The CUDA kernel
function is called during
each rendering pass to
update the vertex positions
inside the vertex buffer
object, and then the vertex
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JCuda-All-0.4.0-betal-bin-linux-x86_64$ java -cp .:jcuda-0.4.0-
betal.jar:$(for i in ~/devel/jogl-2.0-b23-20110303-linux-
amd64/jar/*.jar; do echo -n $i: ; done). JCudaDriverGLSample3

buffer object is rendered

using JOGL.

In order to compile and run
this sample, you will have to
download JOGL  from

from
JogAmp.org.

The CUBIN file for this
sample is created from the
Simple  OpenGL sample
from the NVIDIA CUDA
samples web site. It is
compiled for 32 bit
architectures. For 64 bit
architectures, you may have
to compile your own CUBIN
file. See the notes on
creating CUBIN files.

JCudaDriverTextureSample.java
volumeRender kernel.sm 10.cubin (for 32 bit)

The volume data set that is loaded:
Bucky.raw

/I JCudaDriverTextureSample.java &
volumeRender_kernel.sm_10.cubin & Bucky.raw
JCuda-All-0.4.0-betal-bin-linux-x86_64$ javac -cp .:jcuda-0.4.0-
betal.jar:$(for i in ~/devel/jogl-2.0-b23-20110303-linux-
amd64/jar/*.jar; do echo -n $i: ; done).
JCudaDriverTextureSample.java

JCuda-All-0.4.0-betal-bin-linux-x86_64$ java -cp .:jcuda-0.4.0-
betal.jar:$(for i in ~/devel/jogl-2.0-b23-20110303-linux-
amd64/jar/*.jar; do echo -n $i: ; done).
JCudaDriverTextureSample

/I Result : Run-time Error

A sample application
demonstrating how to use
textures with JCuda. The
application loads a RAW
volume data file, stores the
volume data in a 3D texture,
uses a CUDA Kkernel to
render the volume data into
a pixel buffer object and
displays the pixel buffer
object using JOGL.
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[[Frxrxsx 4 Windows version0fl A2 Als & X (x86 I &)

/I EZ2| Volume rendering 0l Al
http://developer.download.nvidia.com/compute/DevZone/C/Proje
cts/volumeRender.zip £ 22 Al x86& volumeRender.zip=
download & &= oHAl.

/I Visual Studio 2008 J|&2 2 Build Al0l “cutil32D.lib" 2t
“shrUtils32D.IiIb"E 2R =2 & Z(CUDASDK 4.0 RC O|=0f
MBE X £2) 22 %NVSDKCOMPUTE_ROOT%/c/common
Ol A cutil_vs2008.sIn,
$(NVSDKCOMPUTE_ROOT)/shared/shrUtils_vs2008.sInS
build oA & lib ME=S2S 28, Ol “S8 ->"8eH"->"Y
B->=0} 2t018eiel ClEEel”

0l ;"$(NVSDKCOMPUTE_ROOT)/c/common/lib/$(PlatformNam
e)";"$(NVSDKCOMPUTE_ROOT)/shared/lib/$(PlatformName)”
g Ft

/I A& Al cudart32_32_16.dll, cutil32D.dll, glew32.dlIS
“AIAE S>> g57->" 8 H ="->"Path”

0l ;%CUDA_BIN_PATH%;%NVSDKCOMPUTE_ROOT%/c/com
mon/lib/Win32;%NVSDKCOMPUTE_ROOT%/c/bin/Win32/Relea
se FIt

(5 { Volume Render: 625 fp

oo

=

In order to compile and run
this sample, you will have to
download JOGL

from
JogAmp.org.

The CUBIN file for this
sample is created from the
Volume rendering sample
from the NVIDIA CUDA
samples web site.lt is
compiled for 32 bit
architectures. For 64 bit
architectures, you may have
to compile your own CUBIN
file. See the notes on
creating CUBIN files.

Additional data sets may be
obtained from
http://volvis.org/

JCudaDriverTextureTest.java
JCudaDriverTextureTestKernels.cu

JCudaDriverTextureTestKernels.cubin (for 32bit)

This is a sample- and test
class for texture handling. It
shows how 1D, 2D and 3D
arrays of float and float4
values may be accessed via
texture references.

* Matrix Inversion Algi HieH Aby| MO

JCuda-All-0.4.0-betal-bin-linux-x86_64/matrixInvert_0.0.1/src$ javac

-d . -cp ./..././jcuda-0.4.0-

betal,jar:../../jcublas-0.4.0-betal jar:../../jcudaUtils-0.0.3.jar org/jcuda/samples/matrix/* java
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Note: org/jcuda/samples/matrix/MatrixInvert.java uses or overrides a deprecated APL
Note: Recompile with -Xlint:deprecation for details.

*kx Al S =] —
/A Y 1 EE,

JCuda-All-0.4.0-betal-bin-linux-x86_64/matrixInvert_0.0.1$ vi manifesttxt // I}20| Main-Class:

org.jcuda.samples.matrix.MatrixInvertSample 37}

JCuda-All-0.4.0-betal-bin-linux-x86_64/matrixInvert_0.0.1$ jar cvmf manifest.txt

matrixInvert_0.0.1jar org

JCuda-All-0.4.0-betal-bin-linux-x86_64/matrixInvert_0.0.1$ java -jar matrixInvert_0.0.1jar

/] A A 2
JCuda-All-0.4.0-betal-bin-linux-x86_64/matrixInvert_0.0.1$ java

org.jcuda.samples.matrix.MatrixInvertSample

// 41t : Error
Exception in thread "main" java.lang.NoClassDefFoundError: jcuda/utils/Create

at org.jcuda.samples.matrix.MatrixInvertSample.main(MatrixInvertSample.java:28)
Caused by: java.lang.ClassNotFoundException: jcuda.utils.Create

at java.net.URLClassLoader$1.run(Unknown Source)

at java.security.AccessController.doPrivileged(Native Method)

at java.net.URLClassLoader.findClass(Unknown Source)

at java.lang.ClassLoader.loadClass(Unknown Source)

at sun.misc.Launcher$AppClassLoader.loadClass(Unknown Source)

at java.lang.ClassLoader.loadClass(Unknown Source)

... 1 more

GPGPU 7H&2&td 5 : Hadoop C++ O A Zm Sl Al

ofxoll S017t7] M #Xf hadoop-0.20.203 H{HOfAf= etEICtD BHLCh 1
M O|F H{TQl hadoop-0.2025 MA|SHFAI7| HIZLICH XY ¢ 5

gt ct

=

1]

1 o= B8 =

0%

$ sudo In -s /usr/local/cuda/lib64/libcudart.so.4.0.17 /usr/lib/libcudart.so.4
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// Tt Jusr/local/cuda/lib64/libcudart.so.4.0.170| A 4.0.17 EMSt= %2

JHole AMAHIEl JHLTHO| S (X9 v10 beta 22)

HEHo=z WY

2 HadoopO| 2X%[Z|0 U= ZHZE 0|5

cd hadoop/hadoop-0.20.2

3 max_temperature.cpp LIS Ot

nano max_temperature.cpp

LE2 oraf &=

#include <algorithm>
#include <limits.h>
#include <string>
#include "stdint.nh"

#include "hadoop/Pipes.hh"
#include "hadoop/TemplateFactory.hh"
#include "hadoop/StringUtils.hh"

class MaxTemperatureMapper : public HadoopPipes: :Mapper {
public :
MaxTemperatureMapper (HadoopPipes: : TaskContext& context) {
}
void map(HadoopPipes: :MapContext& context) {
std::string line = context.getInputValue();
std::string year = line.substr(15, 4);
std::string airTemperature = |line.substr(87, 5);
std::string g = line.substr(92, 1);
if(airTemperature !="+9999" && (g=="0" || g== "1" || g=="4" || g=="5"
[l g=="9" )) {

context.emit(year, airTemperature);

)3
}
IS
class MapTemperatureReducer : public HadoopPipes::Reducer {
public :
MapTemperatureReducer (HadoopPipes: : TaskContext& context) {
}

void reduce(HadoopPipes: :ReduceContext& context) {
int maxValue = INT_MIN;
while(context.nextValue()){
maxValue = std::max(maxValue,
HadoopUtiIs::tolnt(context.getInputValue()));
)3
context.emit(context.getInputkey(), HadoopUtils::toString(maxValue));

}
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int main(int argc, char *argv[]) {
return HadoopPipes: :runTask(HadoopPipes: :TemplateFactory<MaxTemperatureMapper,
MapTemperatureReducer>());

}

Makefileg CHE
nano Makefile

Lf&2 ofel &=

CC =g++
PLATFORM = Linux-amd64-64 //X} A0 Z&H

HZO A M 32bits Linux-i386-32
CPPFLAGS = -m64 -1 (8}50| MX|E|0f Y 9

| X|)/c++/$(PLATFORM)/include

max_temperature : max_temperature.cpp
$(CC) $(CPPLAGS) $< -Wwall -L$(8HE0| MK Ues K|)/c++/$(PLATFORM)/lib -
lhadooppipes —lhadooputils —Ipthread —g -02 —o0 $@

Ao
$ make max_temperature

HadoopO| MBE|D UX| $OB BX SHES M Al

Hadoop-0.20.2$ bin/hadoop namenode —format

Hadoop-0.20.2$ source conf/hadoop-env.sh
Hadoop-0.20.2$ bin/start-all.sh

HroEs E50Hes 2=7F AE sample.txt)
Hadoop-0.20.2$ bin/hadoop dfs —mkdir ncdc
Hadoop-0.20.2$ bin/hadoop dfs —put sample.txt ncdc

AL
Hadoop-0.20.2$ bin/hadoop dfs —mkdir bin
Hadoop-0.20.2% bin/hadoop dfs —put max_temperature
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bin/max_temperature

Hadoop-0.20.2$ bin/hadoop pipes #
—-D hadoop.pipes.java.recordreader=true ¥
—-D hadoop.pipes.java.recordwriter = true W
-input ncdc/sample.txt #
—output ncdc-out W
—program bin/max_temperature

Mzt stol

bin/hadoop dfs —text ncdc-out/part-00000

GPGPU i &d 5 : Al X AF0AM Hadoop A|AE AL

1 M Ads =

adduser L= GUI &2tZ(zto] MR HE =28 = A28 23 -> A8
et AEN0M A"EE d4d.

7|1z el AZ2 psc

Mz ddE AE2 pscuser0l O|2tL S=

AdS TSUASH US| HoA REHTE & &= Us psc2 219

o §l HOE &= & 71 €olM otbt= 7tEts| &4, £ StLh= “sudo

PSC HO|E &O|AM Hadoop LItYZ /usr/local/0f copy

3

ot

o

=

/usr/local 2 FERH §i0f £¥S RSIEE pscOM OtES F7|=F
oio| fIX[= pscof Utt= A= 71

psc$ sudo cp -r hadoop /usr/local/

!

ot
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— —

hadoopOj| A= logs

A8 I 70| E(XQF v1.0 beta 22)

7| WEo| FSHO| ThEt £HO| L. confItYE OHEIZIX|Z 9ja A
(@)

ALE 780 Qg == A7 W20 2= dote =5

psc$ cd /usr/local/hadoop
psc$ sudo chmod 777 logs
psc$ sudo chmod 777 conf

4 PATH X|&

pscuser01$ cd ~

pscuser01$ nano .bashrc

o =0 ot WE =7t

O 2M /usr/local/hadoop

s Mz ddstAL, 28etM 85 &0

.
o
A

2
=

N
~

export HADOOP_HOME=/usr/local/hadoop
export PATH=${PATH}.${HADOOP_HOME}/bin

Ng = L

pscuser01$ source .bashrc

5 Al
PATH X|E& 37| {20 HIZ Al & = UAS

pscuser01$ start-all.sh
HAS SIH ssh LAO| GIOM AL TAstLD =

g

[
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