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Eclipse IDE for Blue Waters,
demos:

Eclipse Kepler release

Nvidia Nsight for C/CUDA
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Eclipse kepler release

* Eclipse downloads are available for Linux, Mac
and Windows platforms

* www.eclipse.org

e Downloads

* Developer builds
* Eclipse for Parallel Application Developers
* Select your OS and architecture (32 or 64 bit)

4%%, Eclipse for Parallel Application Developers, 215 uB Linux 32 Bit
Downloaded 285,346 Times Details Linux 64 Bit
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Synchronized projects with loopmark
and Openacc

* Eclipse supports client-server development via
synchronized projects
* Create a new synchronized project
* Makefile project (empty)

* Setup filters if the project contains large files
because /usr/bin/git doesn’t handle large files well

* Fix remote include paths if desired
* Confused? Look at eclipse help—search box.
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Eclipse help: searching for Cray

= Help - Edipse BT 3 - ; =& |/ |

Search: |cray Scope: All topics

Search Results §|E|ﬁ . . <::"::> E%"”u@ﬁ
3 matches in All topics: Chence scons Recognizing Compiler Errors: Cray, PGI, and Open64 -

B Recognizing Compiler Errors: Cray, PGL and Open64 + Configuring Ervor Parsers

— . + Recognizing Cray Compiler Optimization/L oopmark Information
Configuring Error Parsers Recognizing Cray Compiler
Cptimization/Lecpmark Information When you build a C/C++ When you build a C/C++ or Fortran application, the output from the compiler (including any error messages) is displayed in the Console view
or Fortran application, the output from the compiler (including..  However, CDT/Photran can "recognize” the error and warning messages from many popular compilers, placing the problem description in the
B Parallel Tools Platform User Guide Problems view and marking the cerresponding line in the source file with an icon.

m

Parallel Tools Platform Release 6.0 The Parallel Tocls Platform is
designed to allow the Eclipse framework to be used for
developing applications for parallel computer syst...

CDT does not. by default, recognize error or warning messages from the Cray. PGI, or Open64 C/C++ compilers. However, this is possible when
PTP is installed

B Configuring Environment Modules

Environment modules allow users to switch between different Conﬁguring Error Parsers

versions of compilers, libraries, and other installed software on a

supercomputer. On the command line, environm... To recognize errors and warnings frem the Cray, PGI, or Open64 C/C++ compilers: —
1. In the Preject Explorer view, right-click on a C/C++ or Fortran project.
2. In the context menu, select Properties. This will open the Project Properties dialog
3. In the tree on the left, navigate to C/C++ Build > Settings.
4. In the right site of the dialog, select the Error Parsers tab. Note that the list includes these entries:

= CDT Cray C/C++ Error Parser
= CDT PGI CiC++ Error Parser
= CDT Opentd C/C++ Error Parser

5. Select the error parsers correspending to the all of the C/C++ and Fortran compilers you use, or might use in the future, to compile the
project.
6. Click the OK button to close the Project Properties dialog.

800 Properties for Sync_ESS_Pi_Fortran
type filter text Settings
I Resource
Builders jon: | Default [ Acti ry \T
VC/C4+ Build Configuration: efault [ Active | = ar

Build Variables
Discavery Options
Environment
Environment Manag

Logging

Settings (] f/'éCDT GMU Make Error Parser 6.0 (Deprecated)

Synchronize |_| s=Photran Error Parser for GNU Fortran (gfortran)
. . Tool Chain Editar & o T M 4 Errne Daeeas 2
8 = i ! «| i ’

o T T . o~ — [ —mmi ol =il ——amll = p— — |
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Working with modules (Blue Waters and

Xsede)
* Project
* Properties

* c/c++ build
( also for
fortran )

* Environment
managemen
{

-
= Properties for magtail @bw

type filter test

» Resource
Builders
4 C/C++ Build
Build Variables
Discovery Options
Environment
Environment Manager
Logging
Settings
Synchronize
Tool Chain Editor
XL C/C++ Compiler
C/C++ General
Fortran Build
Paths and Symbols
Project References
Run/Debug Settings
Service Configurations
Task Repository
Task Tags
Validation
WikiText

4 T | ¢

Environment Management =1 - -

Configuration: | Default_remote [ Active ] v] [Manage Configurations...

Use an environment management systemn to customize the remote build environment

[ Manually specify environment configuration commands

Modules 3.26.7 on h2eloginl.ncsaiillinois.edu

Select modules te be loaded. Environment variables configured on the Filter list (* = any string, ? = any character):
Environments page of this dialog are set beforehand and may be overwritten,
Enable MName o
cray-trilinos/1012.1.0
1] cray-trilines/10121.1
[} cray-trilines/10.831
[} craype-abudhabi i
= craype-abudhabi-cu M
1} craype-accel-nvidia2
craype-accel-nvidia3s
=} craype-barcelona
[} craype-hugepagesl 28K
[} craype-hugepagesl6M
1} craype-hugepages2M
craype-hugepages512K
=} craype-hugepagestdi
&} craype-hugepagesiM
[E craype-interlagos
1} craype-interlages-cu -

[ Clear Selection ] [ Select Defaults

[ Restore Defaults] [ Apply

[ 0K ] [ Cancel

L= 11— SN | R —
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Cdt editor tips

* Function calls
* Hover over a function or subroutine to see
definition
* Select it to see occurrences
* Right-click for more options like call hierarchy

* For line numbering, right click near the left edge
of the edit window

* Tab indent (un-indent) code sections
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Driving makefile: clean and build

= Clean | =]
o P I t Clean will discard all build problems and built states. The projects will be rebuilt f
roject menu i
(") Clean all projects @ Clean projects selected below
* Cl
ean 125 pic2. 0@jyc
* Build
ul

* Hammer time (build) ﬁ_
* There are often multiple
methods of doing the

same thing in eclipse:
It's the unix of IDEs
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Cray loopmark demo

* Cray c and fortran compilers can annotate source
code with compiler optimization information

* Both compilers can also emit optimization
messages to stderr
* Drop —g as it inhibits optimization
* c/ct++
* -hmsgs [ negmsgs will report unoptimized code |
* Fortran
* -O msgs
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Optimization report info

= Configure Contents |

Show all items

Show items that match all the configurations checked below

e PrObIemS VIeW (@ Show items that match any configuration checked below

Configurations:

° I nfo [ All Errars ~ Scope

[] Warnings on Selection @ On any element
[7] ErrorsfWarnings on Selection Remove (7 On any element in same project

® Defau ItS to 100 [7] Errors/Warnings on Project

. (") On selected element and its children

Ite m S (7) On working set: Window Working Set
° vView menu -> ~ Description:

: Tes
configure

Where severity is: [V/] Error [[] Warning [ Info

contents ( to o

1 Autoteols Qutline Page Parse Eri
I ncre ase ) Autoteols Parse Error Marker |E| Jelect 4
C/C++ Breakpoint Problem

C/C++ Problem
C/C++ Scanner Discovery Probl
b Code Analysis Problems &

4 | 1 | b

() On selected element only
Rename

Uze item limits

Number of items visible per group: 900

Restore Defaults OK ] ’ Cancel

Presentation Title
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= C/C++ - stream@jyc/stream.c - Eclipse
File Edit Source Refactor Mavigate Search Project Run  Window Help
g A SRt s R R AR GRS CRSRNE Ry Ra! S e LRl SRS ERlIE R SRS e eR At R
Quick Access ‘ ﬁ | Systern Monitoring E Rernote System Explorer Fﬁ_-, Resource
Py ProjectExplorer 2. B & | & T = [€] stream.c &2 =8 &Eo. = T. T B
1 bw-c a[j] = b[jl+scalar*c[]]; T CEERN o % T
1 LWang-plsqr-jyc #endif 5 stdieh -
1 Mori-magtail-blue_waters times[3][k] = mysecond() - times[3][k]; E‘ math.h ]
21 Meri-magtail-jyc b Bl floath
1 pic20@jyc - B limitsh
121 resourceManagers f*  --- SUMMARY --- =/ # N
=7 scshallowe #  NTIMES
1 shallow # OFFSET =
127 slides # HLUNE
{1 spicbench-2 for (j=0; j<4; j++) #  MING
4 [zE stream@jyc { # MAX)
2 4, Binaries avgtime[j] = avgtime[j] + times[j][k]; @5 a:double]
> (2 stream_gec - [486_64/1e] mintime[j] = MIN(mintime[j], times[j]1[k]); El @5 b double]]
> ¥ stream_pgi - [x86_64/1€] maxtime[j] = MAX(maxtime[j], times[]j]1[k]); &5 c:double]] m

> @ stream.c

o [ih stream.o - [x86_64/1e]

> 3&: stream - [x86_64/1e]
|=| 6640.5db.err
6640.5db.out
L Makefile
|| stream_check_results.pl
stream_sub.ch
|=] stream.stdout
|5 streaml2.pbs

1 xsede-sdi-activities

¥

for (j=8;
avgtime[j] =

j<4;

printf(“Function

Rate (MB/s) Avg time

J+) 1

avgtime[j]/(double) (NTIMES-1);

printf("%s%11.4f %11.4Ff %11.4F %11.4f\n", label[i],
1.0E-86 * bytes[j]/mintime[j],

Min time

@3 avgtime: double[]
@5 maxtime : double[]
S mintime : double[]
Max time\n" @5 label: char[]
@3 bytes : double[]
++  mysecond() : double
++ checkSTREAMresultsD voit
#£ tuned STREA
- 44 tuned STR

<

m

< | 1 S

}5‘;\ Problems &3 2, Tasks [ Console [ Properties @Terminal &9 Remote Environments :W Call Hierarchy < Search & Progress @ ¥ =8
6 errors, 0 warnings, 46 others
Description Resource Path Location Type it |
4 1 Infos (46 iterns) [
i A divide was turned into @ mul stream.c Jstream@jyc line 270 C/C++ Probl...
i Aloop was eliminated by optir stream.c /stream@jyc line 351 C/C++ Probl...
i Aloop was interchanged with - stream.c Jstream@jyc line 258 C/C++ Probl... -

A loop was interchanged with the loop starting at line 260

T —— T T . — T = —
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File Ed
i i e By @E iR~

L= 3

Q | B || BRoow ystem Monitoring @8 Remote System Explorer Perl [(2Resource BgiFortran
5 Project Explorer % = 3 [Fl magtail_sub.F = a Brom @ = 3
- . 10 2. 0 .3 ... 4 . 5 .0 6 0 T .
B % 2695 if (noffs(n,m).gt.noffd(n,m)) then Bl RN e R
Tiddtests 2696 call MPI WAIT(msid,istatus,ierr) -
. . 2697 call MPI_GET COUNT(istatus,mreal,nps,ierr)
Drhello_signals@jyc 2698 jsl(2,m) = nps/nxvyz <Fixed Form>
Erlfs.pl 2699 !shifiy received data @ ppinit
i localopenacc 2700 if én.eq.l_)L then - o ppexit
= = . 2701 o 220 1 = 1, nyzps(2,m
gmagtall@bw 2702 koff = nypmx*(1 - 1) » @ dcomp32l
» [& magtail_1024.F 2703 loff = jsl(z,m*(1 - 1) » 93 Syntax Errors
» [§ magtail_128_initial.F i2704 do 218 k = 1, jsl(2,m) .
magtail_128_prod.f 2765 Kk =k + koff " PeounTIzvzL
— B 2706 11 = k + loff » % FEDGES32
magtail_128.F i2707 i o f
» [¢ magtail_2048.F 2708 s
0 2709 20 continue > @ fenergyizi
magtail 256.F 2710 216 continue > fenergyzzl
magtail_32.F 2711 22€ continue e F
magtail_32long.f 2712 else if (n.eq.2) then energy1zz
R 'lﬁ 2713 do 250 1 =1, jsl(z,m) » @ fenergy2z2
magtail 4096.F 2714 koff = nypmx*(1 - 1) @ quset
* [¢ magtail_512.F 2715 Toff = nyzps(1,m)*(1 - 1) -
» [ magtail_512s0.f 12716 do 240 k = 1, nyzps(1,m) " fdadv
R i ’ 2717 kk = k + koff > push
£& magtail_sub.f 2718 1 = k + loff »e cur
> = save i2719 do 230 j = »o  ebound
tpMergedBT_Function.dot 2728 (], kk,m) = eboun
- 2721 23€ continue > < penerg
tpMergedsT_line.dot 2722 246 continue > % pmovesz
tpMergedBT.dot 2723 25€ continue
2724 endif *© PFMOVE32
dt.error
2725 endif » % conzbd
ddt.output 2775 96F leontinne .

% Proble 3% |4 Tasks Bl cConsol = Propert ¥ CallGra B Remote W» OpenAC T3 Progres 4’ Search *CallHie = O

magtail_128.lst -
|2 magtail_128x Oerrors, 4 warnings, 891 others

magtail_128x+apa Description Resource Path Local
magtail_128x+apa+3593-24t.ap2 i Aloop starting at line 2676 was replaced by a library call. magtail_sub.F { /magtail@bw line
[2 magtail_128x+apa+3593-24t.rpt i Aloopstarting at line 2684 was collapsed into the loop starting at line 2686. | magl : /magtail@bw linel
magtail_128x+apa+3593-24t.xf A loop starting at line 2686 was replaced by a library call.
magtail_128x+apa+4303-87t.xF A loop starting at line 2704 was collapsed into the loop starti
[El magtail_128x+apa+4361-28t.ap2 2707 was replaced by a library cal
[2 magtail_128x+apa+4361-28L.rpt e 2716 was collapsed into the loop starting at line 2719.

e L L n m

Aloop starting al

A loop starting at line 2707 was replaced by a library call.
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OpenACC artifacts

* Search for OpenACC In eclipse help

@ Help - Edlipse Platform - Mozilla Firefox ==
File Edit View History Bookmarks Tools Help - ,
]mHelp-EclipsE Platform | + | . e

6 help.eclipse.org/junc/index.jspitopic=%2Forg.eclipse.ptp.pldt.doc.user®2Fhtml%2FrunOpenACC html c 8' Google £

B Overview
I [ Prerequisites
E Mew and Moteworthy
[Z1 Introduction to PTP Project Types
[ Introduction to Creating MPI Projects
] Synchronized Projects
" B Configuring Environment Modules
Bl Recognizing Compiler Errors: Cray, PG, and Op
[5C 1 Running Parallel Programs
E Monitoring Jobs and Systems
[ Parallel Debugging
5 Preferences
[E Managing Remote Connections with Remote T

N =@ parallel Language Development Tools (PLDT)
I Contents
Overview

Setup for PTP MPLtocls
Running PTP MPI tools
Setup for PTP OpenMP tools
Running PTP OpenMP tools
PMPI Barrier Analysis

UPC tools

Running PTP OpenACC tools

AR i ] 3

PR DD D

Search: |
Contents =S| oy B B
= E Parallel Tools Platform (PTP) User Guide
[E Contents

m

Eclipse documentation - Current Re

Scope: All topics

) )
Parallel Tools Platform (PTP) User Guide > Parallel Language Development Tocls (PLOT)
Running the OpenACC Tools within the Parallel Language
Development Tools

The Parallel Language Development Tools work on C. C++_ and Fortran projects.

1. Within the project, create a source file that includes OpenACC code.

2. In the Project Explorer View, select the source file to analyze, to find the OpenACC artifacts. To do this, select the
source file in the Project Explorer on the left to highlight it.
Select the "Show OpenACC Arifacts” menu item in the PLDT icon menu in the tool bar.

[O-m e a7 ]
J ¥ Show MPI Artifacts L
¥ Show OpenMP Artifacts
W MPI Barrier Analysis
how OpenACC Artifacts
% Show OpenSHMEM Artifacts
#» Show UPC Artifacts

{Mote: if it complains that a source file is not selected the first time, select it again and retry.)
The workbench with the selection and menu item is shown below:

Istear - dnin B35 SinndiLE T P ———
e e
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5 Project Explorer %

Tiddtests
1 hello_signals@jyc
arlfs.pl
i localopenacc
TImagtail@bw
1 magtail@jyc
T netstat
¥ = pic2.0@jyc
> &8 dtimer.c
» &l Includes

> [ push2_f.c
* [ push2.c
» [g push2.F
>[4 push2.h
» [ push2-orig.c

|2 BootCamp.pdf

=l cpic2
pic2_ipa5_cpic2.00
push2_ipa5_cpic2.00
[2 dtimer_ipa5_cpic2.00
| ESModels.pdf
[ fpic2
% gmon.out
& Makefile

[Z push2.c.orig

|= README
Tiplsar_t@jyc
Tiplsqr@bw
T psc-openacc@jyc
e

- S

Show MPI Artifacts w5 |

v Q-

ystem Monitoring 8 Remote System Explorer Perl

Show OpenMP Artifacts

MPI B:

Anal,

keleton 2D Electrostatic PIC Code */[]
Show OpenSHMEM Artifacts

Show UPC Artifacts F e
6 #include <complex.h> = u
7 #include <math.h> 1
8 #include "pushz.h"

9 = u
1B F el ¥ H]
11~ double ranorm() { u
12= /% this program calculates a random number y from a gaussian distribution=

13 with zero mean and unit variance, according to the method of ®
14 mueller and box: °
15 y(k) = (-2*ln(x(k)))**1/2*sin(2*pi*x(k+1)) - °
16 y(k+1) = (-2*ln(x(k)))**1/2*cos(2*pi*x(k+1)), =

17 where x is a random number uniformly distributed on (0,1). = @
18 written for the ibm by viktor k. decyk, ucla ®
19 local data °
20 static int rl = 885098780, r2 = 1824280461;
21 static int r4 = 1396483093, r5 = 55318673; @
22 static int iflg = 6; °
23 static double h1l = 65531.8, hlu = 32767.8, h2l = 65525.0; °
24 static double re = 0.9;
25 int isc, il; °
26 double ranorm, r3, asc, bsc, temp; °
27 if (iflg==1) {
28 ranorm = r@; @
29 re = 0.8; °
30 iflg = e; °
31 return ranorm;
32 } @

°

33 isc = 65536;
Ao

[ Resource EgiFortran

= 7 Bz ou & & = 7

B 1% RN e %

stdlib.h

stdio.h

complex.h

math.h

push2.h

ranorm() : double
randum() : double
cdistr2(float[], float, flo
cgpush2l_vi(Float[], floa
cgpush2l_v2(float[], floa
cgpushzl(float[], float[],
cdgpush2l(double[], dou
cgpostzl(float[], Float[],
cdsortp2yl(float[], float[
ccguard?(float[], int, int,
caguard2|(float[], int, int,
cpois22(_Complex Float[
ewfft2rinit(int[], _Comple
cfft2rxx(_Complex Float[
cfft2rxy(_Complex float[
cfftzr2x(_Complex Float[

B Proble ) Tasks B Consol = Propert i CallGra (% Remote W» OpenAC X | &3 Progres 4" Search 3 CallHie = O

ix v

OpenACC Artifact Filename LineNo Constr!
» #pragma acc data copy(part[0:4*nop]),copyin(fxy[2*nxv*nyv]),create(nn,mm,dxp,dyp,np,m, push2.c 244 Pragm:
» #pragma acc parallel num_gangs(1) vector_length(2048) push2.c 245 Pragm.
» #pragma acc data copy(part[0:4*nop]),copyin(fxy[2*nxv*nyv]),create(nn,mm,dxp,dyp,np,m push2.c 439 Pragm
# | #pragma acc parallel num_gangs(1) vector_length(2048) push2.c 440 Pragm.
» #pragma acc data copy(part[0:4*nop]),copyin(Fxy[2*nxv*nyv]),create(nn,mm,dxp,dyp,np,mf; push2.c 634 Pragm
® | #pragma acc parallel num_gangs(1) vector_length(2048) push2.c 635 Pragm.
> : #pragma acc kernels push2.c 828 Pragma
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Questions before moving on to Nsight
?
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Nvidia Nsight cuda development IDE

* Based on eclipse, but customized for CUDA
* Handles kernels
* A slightly simplified version of eclipse
* Contains no parallel tools components (yet )
* Mac and Linux versions

* Windows Nsight is for visual studio — no demo
today
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sight demo - run remote or install ?

* Demo: Running locally from jyc or bw
* Module load cudatoolkit ; nsight
* You can install your own version by downloading cudab
* My linux laptop has a copy from bw obtained using Globus Online

&) Nsight Eclipse Edition | NVID
-

@ Nsight Eclipse Edition | NVIDIA Develope...

€ | @ nttps://developer.nvidia.com/ nsight-eclipse-edition & B - nvidia cuda nsight P &

. |
nvIDIA ZONE

DEVELOPER

n

DEVELOPER CENTERS ~ TECHNO 2 OLS RESO COMMUNITY

Nsight Eclipse Edition

GPU LSioosr
CONFERENCE
For compute and sraphics developers developers working in Visual Studie i femnon s

development enviranment, please see Nsieht Visua ¥ Eothias
5 D Nsight
NVIDIA® Nsight™ Eclipse Edition is a full-featured IDE powered by the Eclipse Eclipse Edi
platform that provides an all-in-one integrated environment to edit, build, debug
and profile CUDA-C applications. Nsight Eclipse Edition supports a rich set of CIE0 T G DEVE Dot
commercial and free plugins.
Available Now B
As Part Of earn’yl -
CUDA 5.0 CUDA.5?
Just Install And Run ‘Nsight' Features and ngef' CUDA 5 Performance
Report Now
Available
. New MATHWorks
[ — Overview dvms | s
s L : jebinar:
« Nsight Seurce Code Editor Accelerating Signal

* New project templates and integration with the CUDA SDK samples
make gstting started quick and easy
* Project Builder with support for all CUDA capable GPUs with suppert

for static and dynamic libraries

Processing And Communications
Algorithms Using GPU Computing
Tegra TRM And
Hardware Partner
Updates
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Nsight customizations when running
local

i B R @ @ & by @ |y Oy @ @~ | & 5~ k] = |/t
P b = 8| [& *matrixMul.cu 58 =8| BEou® N @Ma| < =]
T | FLNCLUDE <5LULD.N> . .s ) -
= 5 #include <assert.h= B W W e %
Lo = 4 stdio.h

// CUDA runtime
2| #include <cuda runtime.h> 4 assert.h

4 . gy : & cuda_runtime.h
// Helper functions and utilities to work with CUDA

A . .. .1
atrixMulCUDA(Float

| Paths and Symbols G + pnstantinit(Float*, in
natrixMultiply(int, ch
> Resource hain(int, char**) : int
» Build Configuration: | Debug [ Active ] % | | Manage Configurations... | RINIAE Char =l In
Builders
¥ General
» Code Analysis Eincludes | # symbols | BALibraries | @ Library Paths | 2Source Location | ElReferences
Code Style z z .
Y . Languages Include directories Add...
Documentation
7 Assembly =
File Types Edit
GNUC
Indexer y -
7 s C++ Source File Delete
anguage Mappings
guag pping CUDA C

Paths and Symbols
Run/Debug Settings

Add directory path

Directory:
/home/galen/cudatoolkit/5.0.33.103/include

& Add to all configurations | Variables... | | Restore Defaults | | Apply |

[ |Add to all languages |workspace...|

@ [C] &= 1s aworkspace path - | Cancel || oK J
| File system... | -
1 s [EMeEnT 0T TNE D TOCK SUD=MaTTIX T

OK | Cancel | Bad
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Nsight on bw or jyc

C/C++ - vecaddtest /vectorAdd.cu - Nsight

FEile Edit Source Refactor Navigate Search Project Run Window Help

‘Jn Heen & d e @ G % 0r @ Q- | 9 [ bl |4 il e e © [Eecs ‘
[ Project Explorer £ T B ¢ vectorAdd.cu B2 S0|EOuR @ Ma} =]
& v H : ; ) - ERRCE =
H = cutilsafeCall( cudaMemcpy(d_A, h_A, size, cudaMemcpyHostToDevice) ); B W s e H
cutilsafeCall( cudaMemcpy(d B, h B, size, cudaMemcpyHostToDevice) ); u stdioh
b 47 Binaries // Invoke kernel o cutil_inline.h
int threadsPerBlock = 256; P
> @lIncludes int blocksPerGrid = (N + threadsPerBlock - 1) / threadsPerBlock; ® hA:foal
b (= Debug ® h_B:float*
- // CUDA GPU Timers setup around the kernel launch P
b [ cutil_inline_bankchecker.h cudaEventCreate{sstart); ® h_C : float
b [6 cutil_inline_drvapi.h cudaEventCreate(&stop); ® d_A:float*
daEventRecord( start, 8); )
b [5 cutil_inline_runtime.h cudakventRecord( star ! ® d_B:float*
b [ cutil_inline.h VecAdd<<<blocksPerGrid, threadsPerBlock>>>(d_A, d B, d_C, N); ® dC:float*
b [ cutil.h cudaEventRecord( stop, 0); @ noprompt : bool
b (& vectorAdd.cu cudaEventSynchronize( stop); £+ Cleanup(void) : void
cudaEventElapsedTime( &time, start, stop); . i .
| & Makefile cudaEventDestroy( start); + Randominit{float*, int)
cudaEventDestroy( stop); ++ ParseArguments(int, ¢
cutilCheckMsg("kernel Llaunch failure");
#ifdef DEBUG @ VecAdd(const float*, ¢
cutilsafecall( cudaThreadSynchronize() ); o main(int, char™) - int
#endif '
o Cleanup(void) : void
// Copy result from device memory to host memory . :
m // h_C contains the result in host memory @ Randomini(float”. int
cutilsafeCall( cudaMemcpy(h_C, d_C, size, cudaMemcpyDeviceToHost) ); o ParseArguments(int, ¢
// Verify result =
1 — T | I |
[%: Problems | v Tasks | El Console 32 . B Pmpem'es‘] &4 |§| CE & xi-i«l = B-rir =0
CDT Build Conso\e [vemddlesl]
T NTL GO Uy S T T T Y Uy COa T WO T I uutoaC
arch—cnmpute 16 cnde—cnmpute 16 -gencode arch=compute_10,code=sm_18 -gencode arch—cnmpute 35, code=compute_35 -gencode
arch=compute 35,code=sm 35 -x cu -o ‘"vectorAdd.o" "../vectorAdd.cu”
Finished building: ../vectorAdd.cu
Building target: vecaddtest
Invoking: NVCC Linker
nvce  -link -o “vecaddtest" ./vectorAdd.o
Finished building target: vecaddtest
#*¥% Build Finished **=* L
(5] | >l L]

J i Writable Smart Insert | 97 :1
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Nsight features

* Hover over kernel invocation, bring up definition
* Understands .cu file extension
* Can build code with nvcc

* Cudasamples/ (from Nvidia) contains ready-to-
build Nsight projects of most of the sample codes
used in Nvidia documentation and tutorials
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Eclipse kepler release

* Eclipse downloads are available for Linux, Mac
and Windows platforms

* www.eclipse.org
* Downloads

* Developer builds
* Eclipse for Parallel Application Developers
* Select your OS and architecture (32 or 64 bit)

@, Eclipse for Parallel Application Developers, 215 18 Linux 32 Bit
Downloaded 285,346 Times Details Linux 64 Bit

05/21/13
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Synchronized projects with loopmark
and Openacc

* Eclipse supports client-server development via
synchronized projects
* Create a new synchronized project
* Makefile project (empty)
* Setup filters if the project contains large files
because /usr/bin/git doesn’t handle large files well

* Fix remote include paths if desired
* Confused? Look at eclipse help—search box.
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Eclipse help:

xtd,
B B soms i cmase

searching for Cray

S Help - Ecipse i s > 4 X =il N
Search: ey [ scope: Altopics.
Search Results HIEL] e nlgden

3 matches n All topics: Change zcone
e

Rec
Configuing Error Parsers Recognizing Cray Compiler
Cptmatinioopmark ormaton fhenyou suld s C/C+
or Fortran applcation the cutput o the complir incuding.

B Parallel T e Guide
vl Tots Pltorn Relese 50 The Paale Tooks Patfor
designed to allow the Ecipse framenwork to be us
develaping spplications for parallel computer sy3t.
ment Modules

s Plat

B Configuring Env

Recognizing Compiler Errors: Cray, PGI, and Opené4
- Configuring Eor Pars
tiont

* Recoaniing Cray Comper Opt k Information

/C++ or Fortran application, is displayed
However CDT/Phatan can ecagnize” he era and varing messages fom many popuer compllers, placing he probiem des

roblems dng the corresponding line i the source file with an icon
CDT does not. by default, recognize eror or warning messages from the Cray. PGI, o Open64 CIC++ compilers. However, this is possible when
PP is installed

Error Parsers

users to switch
versions of compilers, librares, and other installed software on 2
supercomputer. On the command line, environm.

To recagnize errors and warnings from the Cray. PGI. or Open6d C/C++ compilers:
I the Project Explorer view. right.click an a C/C++ or Fortran project.
Inthe conext menu, elct ropate,Thiswloper e Prjec Proertesdilog
Inthe tree on the leftnavigate to CIC++ Build > Setti
10 he right e of the Gialog. selectthe Ear Parsers . Note tha he s includes these ents:
- CDT Cray C/C++ Error Parser
- CDT PGI CIC++ Error Parser
- CDT Openéd C/C++ Error Parser
5. Selct i o parerscortsponding o th allof he C/C++and Forran compers you se, ofmight use i he e, o comple he

6. ik the OK button t cose the Project Prapertes diaog.

Properties for Sync_ESS_Pi_Fortran

@00
pe fiter tex Settings
»Resource
Buiders =
e Configuraton: [ Default { Acive ] [ var

52COT GNU Make Error Parser 6.0 (Deprecated)
‘o Photran Error Parser for GNU Fortran (gfortran)

05/21/13
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Working with modules (Blue Waters and
Xsede)
* Project
* Properties
* ¢/c++ build
(‘also for

fortran )

* Environment
managemen
t

—— —— = T

) (Vanase Congumions)
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Cdt editor tips

* Function calls
* Hover over a function or subroutine to see
definition
* Select it to see occurrences
* Right-click for more options like call hierarchy

* For line numbering, right click near the left edge
of the edit window

* Tab indent (un-indent) code sections
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Driving makefile: clean and build

= Clean | =
° P i t Clean will discard all build problems and built states. The projects will be rebuilt
roject menu n
() Clean all projects @) Clean projects selected below
e Cl
ean 5 pic2.0@jyc
* Build
ul

* Hammer time (build)

* There are often multiple
methods of doing the
same thing in eclipse:
it's the unix of IDEs
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Cray loopmark demo

¢ Cray c and fortran compilers can annotate source
code with compiler optimization information

* Both compilers can also emit optimization
messages to stderr
* Drop —g as it inhibits optimization
* clct+
* -hmsgs [ negmsgs will report unoptimized code ]
* Fortran
* -O msgs
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Optimization report info

2 Configure Contents [ =]

Show all items

. Show items that match all the configurations checked below
*  Problems view

Configurations:

L4 Info [ AllErrors v Scope

[F] Warnings on Selection © On any element
[7] Errors/Warnings on Selection Remove ©) On any element in same project.
* Defaults to 100 £ Erohaming on e
|te mS On working set: Window Working Set
° Vview menu -> ~ Description:
- =
configure

Where seveiityis: [7]Error [ Warning [JInfo

contents ( to ot
i ncrease ) Autotools Outline Page Parse Ev‘é‘

On selected element onl:
Rename L]

On selected element and its children

Autotools Parse Error Marker

C/C++ Breakpoint Problem

C/C++ Problem

€/ + Scanner Discovery Probl

Code Analysis Problems =
i o

Use item limits
Number of items visible per group: 300

Presentation Title
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C optimization report view

3 e ke - - - (o )
Fle Edt Source Refactor Navigate Search Project Run Window Help
. (RS STE ARSI CRSVASCRSCASANE R a R At J=Siihs R

Quick Access ‘ 5 | (FEGGo= )t System Monitoring T Remate System Explorer [ Resource

ProjectErplorer 2. B G| @ T = 8
e
1 Wong-plarive
1 Mori-magtai-blue wates
1 Mori-magtaiic
1 pi20Giye
£ resourceManagers
& schallonc
1 shallow
5 sides
1 siobench2
4 5 stream@jyc
& Binaries
 © stream_gce-6.64/k)
» % stream_pgi - b5 64/e]
i) sreame

> [ob stream.o - 6 64/

[2 stream.c 22

1 a[3] = b[jl+scalar*c[j]; ad PEIERY o % 7

2 #endif stdioh -
times[3][k] = mysecond() - times[3][k]; mathh

1 floath

limitsh

=0 Eox T o=no

For (k=13 k<NTIMES; ki+) /* note -- skip first iteration *
{
for (3=0; j<4; j++)

{

avgtine[j] = avgtime[§] + times[§1[k];
mintime[j] = MIN(mintime[j], times[3][k]); E|
l;axtime[j] - MAX(maxtine[3], times[3][k]);

s stream - 486 64/1e] ’
2] 6640.5db.er printf("Function Rate (MB/s) Avg time  Min time  Max time\n"
[ 6540.se.cut for (3=0; J<4; ++)
L& Makefile avgtine[j] = avgtine[3]/(double) (NTIMES-1);
| sream check resuts i
[ stream_subsh printf("XsKI1.4F X11.4f ¥11.4f %11.4f\n", label[3],
| stream.stdout 1.0€-06 * bytes[j]/mintime[5], -
) steami2pbs <l 0 v « i ’
1 wede-sdi-actvities
f. Provlems 12 ) Tasks [ Console T Properties % Terminal % Remote Enviconments S Call Hierarchy ' Search = Progress ¢ Y=o
6 errors, 0 warnings, 46 others
Description Resowce  Path Locstion  Type -
4 Infos 46 tems)
i Aduide wastumed into amul stream.c  /streem@jyc line270 /G- Prob..
i Aloop wes eiminated by optir stream.c _/streem@jyc tine 351 /G- Prob..
i Aloop wes nterchanged with. stream.c  /streem@iye line258 C/Ce+ Probl g
Aloop was interchanged with the loop sarting at fne 260.
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Fortran optimization report view

BIEAT T

PR

ystem Moritoring E8Remote system Explorer Perl [ Resource MiFortran

oProject xplorer & -5 B magtailsubf 38 =8 Eom ar =8
. - 1 2 3 a s 6 3w e
= 2695 AF (noffs(n,m).gt.noffd(n,a)) then BARN
@ ddtests 2696 <all WL WA (1510, isttus, derr) -

= hellosignals@iyc 2697 Call WPT GET COUNT{istatus, nreal s, ierr)

sl

Sloaopence o et
nasaebn +2 Compa

> & magaiL 10241
magtaiL128_intalf
& magtall 126_prod.f
@ magail 128
@ magtail 20481

: > 22 syntax rrors
> @ maguail 256

> pcouNTsZYA
v repoEsaz

@ magail 32.6
2 magtail 32longf
& magtail 4096.¢

° quet
& magtal S125 e
& magtai 51250 e,
» & magtaiL sub.f e
> e save > ebound
atpMergedsT_function.dot o
ool O,
atpMergedsT.do Oy
daterror s end > conbd
ddtouput 52 o lemtinie
em3out
ot 2 proble 3| &Tasks © Consol I Propert W CallGra b Remote # OpenAC G Progres #Search Callie = B
£ magtal 12815t -
£ magtal_iz8x Oerrors, awarnings, 891 others
£ magail_128x:apa Description Resource Poth Local
£ mogtail i o R
£ megtail i magiallsubf | /maguai@bw | ne
magtal_ i magtailsubf | /magtail@bw | line2
megail_128x+2pa+4303-87exF i Aloop startingatine 2704 s collapsed into theloop statingat ine 2707. | magtail sub.f | /magtail@bw ___tine2
magail_128x+apas436128t.2p2 [ Aloop starting aine 2707 was replaced by aibrary cll. magtailsubf  /magtail@bw line
L magtail b | fmagail@bw

Aloop startingatine 2707 was replaced bya librarycal.
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OpenACC artifacts

* Search for OpenACC in eclipse help

@ velp - taipue viatiorm - Mozl Fieiox o
Ele B Yiew Hatory Bookmorks Tols Help

[ [rorTeTe— ‘ - - 2

€)@ e b Ptopic_ %2l org.eclipze.pti pldt doc.uzes %2 htiml %2 run OpenACC htmi e

Eclipse documentation - Current Rel|

Sewem T Seone tropies

Contents ~ A&l 8 e Y| W
B o = | aralel Tanic piattormm (2701 cer G » paratel 1 Tookz 20T
Contents
E Overview Running the OpenACC Tools within the Parallel Language
) Prerequisites
New and Notewnrthy Development Tools
B ntraduction to PP PeGjEck ypes he Parallel | anguage Nevelopment Taols work on ++. and Cortran projects
) Tstschs Vs les Cavtiong MPT Pusgie I The Pacallsl | angiiags Divelanmant Taols wodlan CC3 £ and Dottt pedject
£ synchronized Projects 1. Within the projact, craate a sourca fils that includas OpanACC cods
B Congiiin Esgrcii WGBS 2. In tha Projact Explorar Viw, salact the sourcs fils to analyze, to find tha OpsnACC antifacts. To do this, selact tha
= el ) TP sourc i in the Project Explorss on the 1el L highlight i

e s P Rt Seluc the "Shonw OpenAGE Arlibacts” e i in the BT icor s in s Lol bar

) Manitoring Jobs and Sysams e —5 |
& Paralc Debugsing L | Show MPI Artifacts |
L) Preferences # Show OpenMP Artifacts
[ Managing Remote Connections with Remote | wz MP| Barrier Analysis

= £A Parallel Languaye Develupment Tuuls (PLDT) |5 ‘Show OpenACC Artifacts

£ Contents @ Show OpenSHMEM Artifacts

) Overview # Show UPC Artifacts.

P Setup for PTP MPItools

5 Running PTP MPItools (Note: 1  complains that a source il is not selected the first tme. select it again and relry.)
Bl o onei s Ihe worlbonch wih the soloction and men o bolow:

£ Running 111 UpenhaP toolz B ST

5 MBI Raries Analysin 3 2

£ upC tool:

Running PTP OpenACC tool:) -
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OpenACC c code

EECEEEE

TR >

Show P Arifacts

ystem Moritoring E8Remote system Explorer Perl [ Resource MiFortran
Show OpenwP Artifacts

e = & WP Barier Analyis -8 JEun -n
- 5"W°W‘“C‘5" — keleton 20 Electrostatic PIC Code */[] a, g
=% Show OpEVSHMEM Artiracts AN e
mddtests ShowUPC AR g -
& hello_signals@iyc P 5w b
sl 7 sinclude <aath.h 4 sioh
Stocpenc  sinctude “psni 2 u s
Smoiobn 5l . 4 math
@magailmyc 1= double ranoral) { 4 pus
netstat 1222t progtan calcutates a randon musber  fron 2 gaisian distribution™ | 3 Pover
« 5 pic 15" wdth Zero mean and unit variance, accarding to the sethod of o ranorm|
e 1 oueller and bo o randum): double
> & dimerc 15y = (2 (k) ) en/2esin i kel) © e distlfoat]) oot o
» includes 3 ylkn) = (2ln(x(k)) +1/2ecos (2rpix(keD)) = trfoat]) float.
et 17 where x is a random number unifornly distributed on (9,1) = o copush2lvi(float]), floa)
e 1 uritten for the 1ba by viktor k. decyk, ucla o capushalv2(float]. loa
> Bpicac 19 tocal data -
+ Rpicef Static int r1 = 68098780, 12 = 1620286161 o copuattioal] foal]
e Static int rd - 1396483093, 15 = 55318673, o cdgpushal(doublef, dou
@ pusha_fc int ifg - o; o cgpostal(oatl, foat],
> Dpushec Static double NLL = 63531.6, hlu = 32767.9, hal = 65525.0,
2 Bsize static dowle 11l = o3 o cdsortpayifiost], foat]
: epuat static dout o ceguardal(oat(], it n,
Btz double ranorm, 13, asc, bsc, temp: o caguardal(floatl in.ink,
Bowtzorse o cpois22( Complex loat]
Zsootcamp.p o awifzrinitintll,_Comple
@ o ctarax( comple float]
i s pian oy complex loat]
cpush_ipas_cpicz.00 o ciftzr2x(_Comlex float]
dtimer ipas cpiczo0 —
EsModels.pdf
. Proble % Tasks B Consol = Propert 1 CallGraBb Remote W OpenaC 2% | % Progres 4 Search T Callbie = £
X<
OpenacC Arifact Fiename | LineNo_Const
puhzc {28 fpragn
| #pragma aceparallel num_gangs (1) vector_lengthi2ode) pushz.c 25 |pragn,
> pushe.c 4| pragm,
| pragma accparallel num_gangs(1) vector_length(2048) pushc w0 {pragm:
» | #pragms pushz.c @0 pragm
= | pragma accparalle um_gangs(1) vector length(2046) push.c &5 | pragni
apscopenscoie | #pragma acckernels pushe.c 825 | Progma
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Questions before moving on to Nsight
?
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Nvidia Nsight cuda development IDE

* Based on eclipse, but customized for CUDA
* Handles kernels
* A slightly simplified version of eclipse
* Contains no parallel tools components (yet )
* Mac and Linux versions

* Windows Nsight is for visual studio — no demo
today
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Nsight demo - run remote or install ?

* Demo: Running locally from jyc or bw
* Module load cudatoolkit ; nsight
* You can install your own version by downloading cudabs
* My linux laptop has a copy from bw obtained using Globus Online

DEVELOPER
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Nsight customizations when running
local

(a4 By Ry & | @ & €Y G [ $v Ov &v Qv | & 4 © B |Ec/ct]
(<] 2 = B/ @ *matrixMul.cu % “0|Eouxn" @mal =8O
B%~ #include <assert.h> B RN e % T
5 u
L // CWDA runtine B ctdioh)
@ #include <cuda_runtine.h> u asserth
cuda_runtime.h
// Helper functions and utilities to work with CUDA G o
atrixMulCUDA(Float
@|  Paths and Symbols - - bnstantinit(float, in
hatrixMultiply(int, ch
> Resource e
> Build Configuration: | Debug [ Active] 2 || Manage c feiodins: in
Builders
v General
» Code Analysis (Bincludes | # symbols  mALibraries | #Library Paths | Gsource Location | EJReferences
Codestyle e
Languages include directories Add.
bocumenation = B2
Assembly,
File Types £d
anuc
Indexer ’
e ings i+ Source File
cupAc
Paths and Symbols

Run/Debug Settings

Add directory path
Directory:

/home/galen/cudatoolkit/s.0.33.103/include

& Add toall configurations

| variables... Restore Defaults || Apply
@/Addtoalllanguages (Workspace.
@ | 0 e1saworkspace path e cancel | oK
[File system..

oKL | cancel

emeT- 0T TNE DYOCKSUD=mATTIX
ad
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Nsight on bw or jyc

C/Ce+ - vecaddtest/vectorAdd.cu - Nsight

Edit_Source Refactor Navigate Search Project Run Window Help
[e-aeslea o | & 5 [Fa
- Project Explorer &5 = 0| [ vectorAdd.cu £1 =0%0uzx

@ e @ G- | 0r

- e

cutilSafecall( cudaMencpy(d A, h A, size, cudatencpyhostodevice) ); 9] BRN e %7

cutilsatecalll culakency(d B, h8, size, cudatencoyhostiadevice) |; 4 sdon

+* Biaries 17 Tnuske kernel

o ne threadsreralock = 256;
5 Includes int o

@ cuti_inine.h

s © hA o

© hB o
17 a rs setup around the kernel launch .
cudaEventCreate(dstart]; © hCooat
cudaEventcreate(sstop) © 4A o
cudaEventRecord( start, 0); P
Vechdd<ecblocksPerGrid, threadsperlocks>>(d A, d B, d C, N); ® 4Cofoar
cudaEventRecord( stop, o) © nopromet

> 2 vectorAdd.cu cudaEventsynchronize('stop);
cudaEuentElapsedTine( stize, start, stop)
iy

Cleanup(uoid) : voic

o Makefie: CudaEventbestray( Randomini(foat, int)
Eventbestroy( stop); arseArguments(int, &

cutiLcheckitsg ("kernel launch failur ParseArguments(in

#ifdef _DEBUG  Vechdd(const foat",

cutilsafecall( cudaThreadsynchronize() ); main(int. char®) 1
i )

Cleanup(void) - voic

/7 Copy result from device nenory to host nesory - Radomioat,
| sccershot | n he result in host nesory Rendarinfoat’, )

CitinSarecatt cotanenchy(n . 3 ¢, Sice, cudaencpypeviceroros ): « PorseAumensin. {

/7 verify resut

L )
. Problems| i Tasks| @ Consale 51 . 5 Propertes B EE

10 -gencode arc
fiectoradd. cu”

conpute 35, co

5, code:

¥ 35
Finished building: ../vectorAdd.cu

Building target: vecaddtest
Tnvoking: WCC

nvee i ecaddtest” /vectoradd.o
Finished building target: vecaddtest

“eve Build Finished *+++

Witable Smartinsent | 97:
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Nsight features

* Hover over kernel invocation, bring up definition
* Understands .cu file extension
¢ Can build code with nvcc

* Cudasamples/ (from Nvidia) contains ready-to-
build Nsight projects of most of the sample codes
used in Nvidia documentation and tutorials
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