Module 7: Advanced Development

+ ODbjective

+ Become familiar with other tools that help
parallel application development

+ Contents
+ Parallel Language Development Tools: MPI, OpenMP, UPC
+Overview of UPC tools
+ Performance Tuning and other external tools:
+PTP External Tools Framework (ETFw), TAU
+Parallel Performance Wizard (PPW)
+ MPI Analysis: GEM (Graphical Explorer of MPI Programs)
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Eclipse UPC Features

+ CDT:
+ Parser/Editor support
+ Code templates
+ IBM XLc (incl. XxIUPC) — remote

+ Berkeley UPC toolchain — local (see backup slides)

+ PTP:

+ Artifact identification; Hover/dynamic help assistance

+ More Code templates

+ Remote UPC parsing and builds with xlupc

+ Parallel Performance Wizard integration with PTP

Demo
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CDT - UPC Support

+ Filetypes of “upc” will get UPC syntax high-
lighting, content assist, etc.

+ Use Preferences to
change default for *.c
If you like
(we’ll show you how)

.| MatrixMulti.upc 53

int 1i,j,1; 7/ private variables

1alize the maotrix ﬂ[][]
(1=0; 1<N; 14+; &a[1][@])
T <Py J44)

a[i1[i]=1i*P+i+1;

lize the matrix b[][]
)-8; j<M; J++; &B[AI[I1D
=0: 1<P; 144)

bL1]L3l=1%2;
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UPC Content Assist, Hover Help

121int main{int argc, char *argv[]) {

+ In Editor! type 3 printf{"Hello, I om %d of %d.%n", MYTHREAD,
upc and hit control- '

upc_

-]

Space | (@ upc_affinitysized,,) &
L7 upc_all_lock_allocivoid) © = G
; upc_global_exit{int) : void

(once)

+ A list of possible
completions is
provided.

4+ Choose with mouse
or cursor.

e @9

upc_global_lock_alloc{woid) : *
upc_lock(*} : void

c_attempt(*) : int
upc_lock_init{*} : void

upc_unlock(*) : void

g o0 e

|

2

Press "~Space’ to show Template Propos

7 wold my_upc_all_gather{shared wvoid *dst,
B shared const wvoid *src,
+ Hover over o size_t nbytes) {
upc_memﬁpy{_ -:j_s-lhnr‘ec! Clhl:lr' :i:}:-dst + MYTHREAD * :I'HREAI:I% * nbyt
AP I 32} Prototype: void upc_memcpy{shared woid * restrict dst, shared const void * restrict src, si
33 Description:

34 doCopies n characters from a shared object having affinity with one thread to a shared object having affinity

+ Hype rl i n k too 3t with the same or another thread.

return tv.tv_sec + ({double) tv.tv_usec / 100000Q7%;
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UPC templates - using

+ In Editor, type

upc and hit control-space
(twice)

int main{int argc, char *aragv[]) {
printF("Hello, I am %d of %d.%n", MYTHREAD, THREADS):
upc_
retu |— upc_forall - upc_forall loop int 1i;
-| upc_init_shared_array - Initialize a UPC shared '-‘F'-'C—F':"_"ﬂ”':_::ljﬂ:' LeN; i44; QA[L]) {
-| upc_init_shared_array_int - Initialize a UPC sha Ali]==init value=;

- upc_max_blocksize - UPC_MAX_BLOCKSIZE RE'.} .
upc_barrier;

UPC Artifac
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UPC templates — viewing/adding

+ Eclipse preferences: add | |
more! Or just see Ve s

type filter text Templates

h t, th r General - S —
W a. S e e C/C#++ Create, edit or remove ternplates:

Appearance Name Context Description Auto Ins

+ C/C++ > Editor > |[EESCill{®

™ main

on

Templates

standard aulpul
atement

Ao nMnn

Templates
Typing
Enviranment
File Types o
h ' = i i on 1
Language Mappi *
New CDT P
Property Pa
Task Tags
Template Defaul E B B B ) o
Help upc_forall(${i}=8; ${i}<N; ${il++; BS{ATLS{i}D) {
Inst:.II"Ideale . ${ATI3L init valu

code formatter
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Show UPC Artifacts

+ Add some UPC api’s to your sample project
+ Show UPC Artifacts

C/C++ - samplesort_BUPC/src/sample_sort.upc - Eclipse - /Users/beth/ews /test0&810-remoteDemo

"= ol e B ¢~ @’v By éDTeam Synchr... %Parallel Debug ﬁ?Debug Ii&llis:mole CJ/C... EEEParallel Runt... @C!C++
For QD Q- Qe [ O [ - [ 23] A <lava>

? & (1] |-l 4 Show MPI Artifacts

s Show OpenMP Artifacts

[/ i H !

¥4 MP| Barrier Analysis Tk = upc_all lock allocC):

=]k -
5 = > Show UPC Artifacts
Iz »samplesort BUPC [lexcvsl.le % Show LAPI Artifacts ) fprintf{stdout, "Samples (dist = %d): upc.h
= Debug e B upc_collective.h
[ri} Includes T 98 ! stdio.h
5 >src 39 upe lockllock); Bl stdlib.h
[} >driver.upc 1.1 e Fprim_‘-F'CStqDUt, " %d: '_', MYTHREAD); mtl9937ar.h
[5) me19937arh 1.1 ; f“; (?‘E; ‘:;5”’:91f;;+j‘)15 Lot sample_sort.h
[} mt19937ar.upc 1.1 : printf(stdout, "%d ", 1Somples[i]); bucketSize : int]
o fprintf(stdout, "n"); o
|} =sample_sort.h 1.3 upc_unlock( lock); complconst void*, const
- H
|} >sample_sort.upc 1.2 upc_barrier; my_upc_all_gather{void®
il if (MYTHREAD==@) upc_lock. free(lock); mysecond() : double
.41f > y .
'-f«? UPC Artifact View 23 |"_ Problems E Console Remote Environments i X I‘=:v =0
UPC Artifact Filename LineNo
upC_memcpy sample_sort.upc 30
upc_all_alloc sample_sort.upc 76

upc_all_lock_alloc sample_sort.upc 94
upc_lock sample_sort.upc ag

75 Project Explorer £8

Writable Smart Insert 95: 13
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Other UPC features

+ UPC parser is remote-enabled
+ Remote UPC projects can be developed efficiently

+ Remote xXIUPC toolchain enables remote build
of IBM XIUPC project

+ Managed Build (user-friendly) way to specify and
manage complex build options without makefiles
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More Advanced Features: Demos

+ ETFw — External Tools Framework and

TAU, Tuning and Analysis Utilities

+ Wyatt Spear, U. Oregon

+ PPW — Parallel Performance Wizard

+ Max Billingsley 111, U. Florida

+ GEM — Graphical Explorer of MPI Programs

Dynamic Formal Verification for MPI

+ Alan Humphrey, U. Utah
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PTP/External Tools Framework

formerly “Performance Tools Framework”

—<tool name="Valgrind">

—<execute>

G O a I : <utility commar

—<utility commar
—<optionpane
=full" tooltiy

(11 o - 7 i abel="
+ Reduce the “eclipse plumbing Siogotion label=Show Reachans optrame= o octmaos
<foptionpane>
<futility>

necessary to integrate tools

+ Provide integration for
Instrumentation, measurement, and
analysis for a variety of performance
tools

+ Dynamic Tool Definitions:
Workflows & Ul

4+ Tools and tool workflows are
specified in an XML file

+ Tools are selected and configured in
the launch configuration window

+ Output is generated, managed and
analyzed as specified in the
workflow
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PTP TAU plug-ins

http://www.cs.uoregon.edu/research/tau

+ TAU (Tuning and Analysis Utilities)
+ First implementation of External Tools Framework (ETFw)

+ Eclipse plug-ins wrap TAU functions, make them available
from Eclipse

+ Compatible with Photran and CDT projects and with PTP
parallel application launching

+ Other plug-ins launch Paraprof from Eclipse too
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TAU Integration with PTP

+ TAU: Tuning and E—
A n a I yS I S U tl I Itl eS 1::5 1 ] * Selective instrumentation

* TAU stub makefile selection

+ Performance data AT compleroptens
collection and analysis N

* execution options
for HPC codes
\ * TAU environment variables

* PAPI environment variables
+ Numerous features

+ CO mman d I | n e | nte rfaCe | TAU trace data— tau_treemerge. pl j
taulslog? = merged trace data
+ The TAU Workflow: .

slog? file — jumpshot visualization

+ I N St rumen tatl on TAU profile data — PerfDMF storage j

ParaProf visualizatior

4+ Execution
+ Analysis
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Parallel Performance leard (PPW)

B et Py Wt e ER

+ Full-featured performance tool for
PGAS programming models

+ Currently supports UPC, SHMEM, and
MPI

+ Extensible to support other models

+ PGAS support by way of Global Address
Space Performance (GASP) interface
(http://gasp.hcs.ufl.edu)

+ PPW features:

+ Easy-to-use scripts for backend data
collection

+ User-friendly GUI with familiar
visualizations

+ Advanced automatic analysis support

4+ More information and free
download: http://ppw.hcs.ufl.edu
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PPW Integration via ETFw

+ We implement the ETFw to make
PPW’s capabilities available within
Eclipse

+ Compile with instrumentation,
parallel launch with PPW

+ Generates performance data file in
workspace, PPW GUI launched

+ PPW is often used for UPC
application analysis

+ ETFw extended to support UPC
+ Many UPC features in PTP

4+ For more information:
+ http://ppw.hcs.ufl.edu
+ ppw@hcs.ufl.edu
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GEM - Graphicall Explorer of

MPI Programs

+ Contributed to PTP by the University of Utah

+ Available with PTP since v3.0

+ Dynamic verification for MPI C/C++ that detects:

+ Deadlocks

+ Local assertion violations

+ MPI object leaks

+ Functionally irrelevant barriers

+ Offers rigorous coverage guarantees
+ Complete nondeterministic coverage for MPI
+ Communication / synchronization behaviors

+ Determines relevant interleavings, replaying as necessary

\Y[eYo [V] (N4

7-14



paraiiel t1oo

GEM - Overview

Executable
MPI

Program

*

Interposition
Layer

MPI Runtime

Scheduler

Front-end for In-situ Partial Order
(ISP), Developed at U. Utah

Offers “push-button” verification
from within the Eclipse IDE

Automatically instruments and runs
user code, displaying post
verification results

Variety of views & tools to facilitate
debugging and code understanding

(Image courtesy of Steve Parker, U of Utah)
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GEM — Views & Tools

Analyzer View
Highlights Bugs, and facilitates

Post-Verification Review / Debugging

El Console |[£: Problems | €] Error Log | (1. GEM Console

Transition: 14/71633
|2 ¢=| g»| =2/ Mo Ranks Locked | - ]

Detailed Runtime Information
No deadlocks or assertion violations [5 o ¢
Resource leaks found, please browse &

Code Windows

Rank: 4
File: io.c  Line: 173

+[3 Originating Call

your_xadj[your_nvtxs] : maxnedges;

if (pe < npes-1) {
MPI_Send({void *)your_xadj, your_nvtxs+1, |DX_DATATYP
MPI_Sendi{void *Jyour_vwgt, your_nvtxs*ncon, IDX_DATA
1
else {
for (i=0; i<your_nvtxs+1; i++)
xadj[i] = your_xadj[i];
for (i=0; i<your_nvtxs*ncon; i++)

vwagti] = your_vwatil;

Download / documentation:

\Y[eYo [V] (N4

Interleaving: 1/1

* HB Viewer

| GEM Analyzer i3

Step Order for MPI Calls

& Internal Issue Order Program Crder

ta- Browse MPI Calls - Browse Leaks o

Rank: 0
File: io.c  Line: 187

o1+ Matching Calls

GEfree(&your_xadj, &your_vwgt, LTERM);
1
else {
MPI_Recvi{void *)xadj, nvtxs+1, IDX_DATATYPE, npes-1, 0,
MPI_Recv((void *jvwat, nvtxs*ncon, IDX_DATATYPE, npes-]
1

graph-=nedges = xadj[nvtxs];
adjncy = graph-=adjncy = idxmalloc(xadj[nvtxs], "Parallel

adjwgt = graph-=adjwgt = idxmallocixadj[nvtxs*nobj, "P:

! !

Klrun mm bhrssimb smai; amd reemed odines doba

Happens-Before Viewer
Shows required orderings and

communication matches

Switch Intereavings 1 |Show Source,

=| =] m F Deadlock: ves

Showing Interleaving: 2/2

[ Show Matches  Clear| O Hide Source

__Processd | Processl

Barricr | 4 Barrier

T
Send

Process0

Barrier

Recv

3 Finalize

Barrier

Finalize

http://www.cs.utah.edu/fv/GEM
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Using GEM — ISP Installation

+ ISP itself must be installed prior to using GEM

+ Download ISP at
+ Make sure libtool, automake and autoconf are installed.

+ Just untar isp-0.2.0.tar.gz into a tmp directory and:
+ Execute the following commands from tmp directory
+ ./configure
+ make

+ make install

+ Do this with root privelage, sudo, etc. Puts binaries and
necessary scripts in Zusr/local/bin, /usr/local/lib, etc

\Y[eYo [V] (N4 7-17
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Using GEM

+ Create an MPI C Project within C/C++ Perspective
+ Make sure your project builds correctly

+ Set preferences via GEM Preference Page

4+ From the trident icon or context -
menus user can: ||| S

> Installjupdate [€] Use Blocking sends

> Java [ Report Progress

> Javascript [ Verbose Mode
= Parallel Tools

Debuy
b Extemal Tools

‘' Set Number of Processes

. View GEM Console Output

Number of Processes:

b Parallel Languag:
b Resource Manag: Report Progress Every (n) MPI Calls: 4{

[ Clear GEM Console on Each Run

+ Formally Verifying MPI Program e {5
+ Launches ISP v e

+ Generates log file for post-
verification analysis views e

+ Opens relevant GEM views
Module 7 7-18
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GEM Analyzer View

+ Reports program errors, and runtime statistics

+ Debug-style source code stepping of interleavings
+ Point-to-point / Collective Operation matches
+ Internal Issue Order / Program Order views
+ Rank Lock feature — focus in on a particular process

+ One click to visit the Eclipse editor, to examine:

+ Cal IS i nVO Ived i n d ead I OC k El Console |21 Problems | €] Error Log | GEM Console s GEM Analyzer 53

Transition: 14/71633 Interleaving: 1/1 Step Order for MPI Calls

+ Helps find root-cause

+ MPI Object Leaks sites
+ Locates allocated object

+ Local Assertion Violations
+ Takes user to failing assertion
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GEM —

Help Plugin

Extensive how-to sections, graphical aids
trouble shooting section

\Y[eYo [V] (N4

Search:
Contents

Workbench User Guide
C/C++ Development User Guide
Eclipse Marketplace User Guide
Mylyn WikiText User Guide
Parallel Tools Platform (PTP) User Guide
= Contents
5 Overview
& PTP Prerequisites
[Z Creating an MPI Project
[0 Resource Managers
& Launching Parallel Programs
[= Monitoring Parallel Machines and Jobs
& Parallel Debugging
A Parallel Language Development Tools (PLDT)
[ External Tools Framework (ETFw)
[ Graphical Explorer of MPI Programs (GEM)
Overview
GEM Plug-in Prerequisites
GEM Plug-in Preferences
Understanding GEM Console Qutput
Console View
Analyzer View
Happens Before viewer
& Makefile Support
& Troubleshooting the GEM Plug-in
& PTP Preferences
= New and Noteworthy
Tasks User Guide
Usage Data Collector

| e e e e e (P

Help - Eclipse | (Bl [E3

ope: All topics

'|' PTP: Graphical Explorer of MPI Programs (GEM)

Release 1.5.0

The Graphical Explorer of MPI Programs (GEM) Eclipse plug-in, part of the

(PTP), is a graphical front end for In-situ Partial Order (ISP), a dynamic formal verification tool for MPI
++ programs, developed at the University of Utah. GEM greatly enhances the usability of ISP by

providing an intuitive graphical way to track down bugs in MPI C/C++ programs, examine

post-runtime results and to analyze MPI runtime behavior.

GEM can be used by anyone who can write simple MPI C/C++ programs, and requires no special
training. GEM allows you to formally verify your MP1 C/C++ programs automatically without any extra
efforts on your part (apart from compiling and making your examples) and flags the following errors:

® Deadlocks
* Assertion violations
® Object leaks

In addition, GEM helps you understand as well as step through all relevant process interleavings
(schedules). Notice our use of the word refevant: even a short MPI program may have too many (an
"exponential number") of interleavings. For example, an MPI program with five processes, each
containing five MPI calls, can have well in excess of 1000 interleavings. However, ISP generates a
new interleaving only when it represents a truly new (as yet unexamined) behavior of your programs.

Overview, Background, and Setup information
. .

Help Topics
dl

P

and
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GEM/ISP Success Stories

+ Umpire Tests
+ http://www.cs.utah.edu/fv/ISP-Tests
+ Documents bugs missed by tests, caught by ISP

+ MADRE (EuroPVM/MPI 2007)

+ Previously documented deadlock detected

+ N-Body Simulation Code

+ Previously unknown resource leak caught during
EuroPVM/MPI 2009 tutorial !

+ Large Case Studies

+ ParMETIS, MPI-BLAST, IRS (Sequoia Benchmark), and a few
SPEC-MPI benchmarks could be handled

+ Full Tutorial including LiveDVD ISO available
+ Visit http://www.cs.utah.edu/fv/GEM

\Y[eYo [V] (N4 7-21
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GEM Future Plans

+ Tabbed browsing for each
type of error

+ Each error mapped to
offending line of source code
In Eclipse editor

e|[2 Problems | €] Eror Log | GEM Console |; GEM Analyzer||; GEM Error Browser &3

+ Adding more error and B
property checks, e.g. R
+ MPI send/recv type mismatch
+ Insufficient recv buffer
+ MPI argument mismatch
+ List unfreed requests at finalize

¥

\Y[eYo [V] (N4 7-22
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GEM Future Plans

+ GEM will serve as a front-end for other tools

+ Integration of Distributed Analyzer of MPl Programs
(DAMPI), developed at University of Utah
+ ISP scales to 10s of processes
+ DAMPI scales to 1000s of processes (C/C++/Fortran)
+ Decentralized scheduler uses Lamport Clocks

228 Set Number of Processes
- Formally Verify MPI Program: ISP

. Formally Verify MPI Program: DAMPI

. View GEM Console Output

Use ISP at small scale,
then launch DAMPI at
scale on a cluster

\Y[eYo [V] (N4 7-23
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PTP Adv. Development: Summary

+ A diversity of other tools aid parallel development

+ Parallel Language Development Tools:
MPI, OpenMP, UPC, LAPI, etc.

+ External Tools Framework (ETFw) eases integration of
existing (command-line, etc.) tools

+TAU Performance Tuning uses ETFw
+PPW (Parallel Perf. Wizard) uses ETFw for UPC analysis
+Feedback view maps tool findings with source code
+ MPI Analysis: GEM
+ A diversity of contributors too!
+ We welcome other contributions. Let us help!
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Backup

+Not covered In today’s tutorial,

but Included for reference

+ Creating a local MPI project, and using the wizards
+ MPI Assistance tools
+ MPI Barrier analysis on a local project

+ OpenMP tools
+ UPC tools installation and local projects

+ External Tools Framework (ETFw) detalils, overview
of integrating other tools into PTP

+ ETFw Feedback view Incl. sample exercise

\Y[eYo [V] (N4 7-26
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&3 Parallel Lang. Dev. Tools

+ PLDT Features

+ Analysis of C and C++ code to determine the
location of MPI, OpenMP, and UPC Artifacts

+ Content assist via ctrl+space (“completion™)

+ Hover help

+ Reference information about the API calls via Dynamic
Help

+ New project wizard automatically configures managed
build projects for MPI & OpenMP

+ OpenMP problems view of common errors

+ OpenMP “show #pragma region” , “show concurrency”

+ MPI Barrier analysis - detects potential deadlocks

Some MPI features were covered in Module 4
Note: Some PLDT features don’t work on remote (RDT) projects

\Y[eYo [V] (N4 7-27
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MPI1 Assistance Tools

Added by PLDT (Parallel Lang. Dev. Tools)

feature of PTP
+ MPI Context sensitive help
+ MPI artifact locations
+ MPI barrier analysis
+ MPI templates

+ For this part, we will use the local MPI New
Project Wizard and the “MPI Hello World”

project

\Y[eYo [V] (N4
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Creating Local Project

+ The next slide shows you how to create a local
MPI project.

+ If you do not have MPI on your local machine,
you can’t build or run.

+ But you should be able to demonstrate the MPI
features in PTP’s PLDT regardless.

+ Several PLDT MPI features pertain to developing
code — just using the local editor, etc.

+ Most PLDT features do work on remote projects.

\Y[eYo [V] (N4 7-29



paraiiel t1oo

Create local MPI Project

Using a Managed

C Project

Build Project — for a Cete € proect o sl e
q u I C k Sam p I e I Ocal Project name: | HelloMPI
M P I p rOj eCt M Use default location

+File = New = C

onse e system C au
I r OJ e Ct Project type:
- - ¥ = Executable i MacOsX GCC
+ G Ive P ro ect a @® Empty Project XL €/C++ Tool Chain
& Hello World ANSI C Project

& MPI Hello World C Project

name, e.g. He”OMPI @ MPI Pi C Project

& MPI Pi C++ Project

& MPI Empty C Project

+Confirm Toolchain ® Onentih el Wortd  Pr

& OpenMP Empty C Project

+ Se I eCt M P I H e I I O '*"-"-?E‘iecutame (XL UPC) . =

F_*T Show project types and toolchains only if they are supported on the platform

World C Project
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Set MPI Preferences

O Preferences

+ When creating a local S
MPI prOjeCt with the Pl nclude paths:
Wizard’ you need to Set fusrflocal fopenmpi-1.3.3 /include
MPI Preferences (once)

4+ This assures the include
paths, etc. will be set

MPI build command (C): mpm—

fo r n eW M P I p rOj eCtS — MPI build command (C++): | mpic++
fo r- b u i Id i n g , an d fo r Iﬂ Prompt to include MPI 'lAPIs found 'm- other [l:nca'iicns {C only)? .‘
ECI i pse aSSiStance | Restore Defaults | | Apply )

features for MPI.

4+ Select Yes to set the MPI
preferences.

Note: if you do not have MPI on your local
machine, you can use just an MPI header
NO  \ file (mpi.h) so you play with the PTP MPI
MPI1? / development features without building or
running on your local machine.
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Set MPI Preferences (2)

On the MPI
Preferences page, add
a new MPI include
path.

New ... and point to
the directory
containing your MPI
header file (mpi.h)

Select OK

Back on New Project
Wizard page, select
Next=> and fill in
Author name, etc.

\Y[eYo [V] (N4
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mpi

Parallel Tools

Parallel Language C

MPI

C Project

Basic Settings
Basic properties of a project
Author |
Copyright notice Your copyright notice

Hello world greeting  Hello MPI World

el 100

Preferences

MPI

IE'I Recognize MPI Artifacts by prefix (MPI_} alone?
MPI include paths:

Jusrflocaljopenmpi-1.4.2/include

MP1 build command {C): -m;;i-c-:
MPI build command (C++): -r-'n;:_n-ilc++

IET Prompt to include MPI APIs found in other locations (C only)?

Restore Defaults Apply

Cancel

E
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Review MPI Project Settings

+ On the next wizard page,
reVIeW the MPI prOJeCt MPI Project Settings
settings based on the e ot e e it s e
information you have L

. ¥ Add MPI project settings to this project
p rOVI d ed . ET Use default information
Make changes if you wish.

Library name:

The defaUItS ShOUId be fine- Library search path:

C Project

CI i Ck Fi n iSh . MPI compile command: : ::i

You will be prompted to
switch perspectives

Open Associated Perspective?

MPI link command:

+ 4+ + +

Cancel ) € Finish )

This kind of project is associated with the C/C++ perspective. Do you want to

open this perspective now?

\Y[eYo [V] (N4 7-33
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Create MPI Project

C Project

Recap : CCF::::EC'( project of selected type
File = New > C Project
Give Project a name, e.g.

Project name: | HelloMPI

™ Use default location

H el I 0 M P I Location: /Use [testptp/Helloh
Se I eCt TOO I C h ai n Choose file system: | default

Project type: Toolchains:

+
+
+
+ Select MPI Hello World C v & Executable !
P rOj eCt @ Hello World ANSI C Project
+
+
+

= MPI Hello World C Project
H H 1 & MPI Pi C Project
Set MPI Prefs, if first time o et
& MPI Empty C Project

CI i Ck Fi n iS h & OpenMP Hello Werld C Proj

@ OpenMP Empty C Project

& Empty Project m XL C/C++ Tool Chain

P = Executable (XL UPC)

: -
N Ote : if it d Oes n ] t b u i |d O n Iﬂ Show project types and toolchains only if they are supported on the platform
your machine, you can still

continue with this exercise Y o) () G

Module 7 s
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Project Properties:
Managed Build Projec

+ Right-click on project in Project Explorer
view and select Properties

+ Project Properties for Managed Build project

+ Compiler, Linker, etc. settings set automatically
without a Makefile

Properties for HelloMPI

Settings

¥C/C++ Build Configuration: | Debug [ Active |
Build Variable

Loegging
Settings
Tool Chain Editor
/C++ General
Project References 3 - All options: ~1fusr

Command: mpic

fiscellaneous
hared Library Settings
embler

JUTPUT} S{INPUTS}

= Miscellaneous
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Show MPI Artifacts Ok

Select source file in Project Explorer; i Show OpentP Artifacts
Select Show MPI1 Artifacts "4 MP1 Barrier Analysis
i n P L DT m e n u C/C++ - MyMPIproject/src/MyMPIpro ect.c - Eclipse SDK

File Edit Refactor Navigate Search Project Run Window Help

v &y v G Qv By B O @ [OV [® ¥ |1 B 5 [Eees]

e Glv ¥ Qv e

|75 Project Explorer &2 = B || [ MyMPIproject.c £3 =0 E=oui 2 =0

M ar ke rs i n d i Cate th e - int S0Urce; S0 Talk oT E-\'_'[]ﬂ\'?'t‘ IZ‘

a 1) 5 =
=S int dest = 0; /¥ rank of rec =/ B B e

location of artifacts in Wy WPt S o

b #,’;L‘Binaries char message[100]; storage for age */ o ctdioh

i

0 0 E0 DEE

[]

- - o & / /* start up MPI #/ =l e cal_pi(n, in)
I n M P I Artlfact VI eW d MPI_Init(&argc, &argv); @ main(int, char'|
i i TR (MPI_COMM_WORLD, &my_rank);
(CIICk On COI - headlng) /#* find out number of processes */
c 0 0 [<] B — [l
Ilne by dOUbIe—C“Cklng v Tasks | El Console |2 Problem{ # MPI Artifact View &2 i 8 Y70
On the artifact W |Linel‘\|0 |C0n5rrucr |
¥ MPI_Bcast MyMPlproject.c 22 Function Call
) ) P MPI_Init MyMPlproject.c 57 Function Call
another file and its »

editor b & includes MPI_Status status ; /* return status for receive = U stingh
SO rt by any COIumn /* find out process rank */
. MEI_Comm _size(MPI_COMM_WORLD, &num_procs);
Navigate to source code .
Ru n the an aIySiS on ' MPI_Reduce MyMPlproject.c 37 Function Call
B MPI_Comm_size MyMPlproject.c 63 Function Call

m a_r ke rS Wi I I be a_d ded ¥ MPI_Send MyMPlproject.c 70 Function Call

W MPI_Recv MyMPlproject.c 75 Function Call

to the VieW P MPI_Bcast MyMPlproject.c 84 Function Call
. ¥ MPI_Finalize MyMPlproject.c 94 Function Call
Remove markers via g

Writable Smart Insert 60: 18
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= C/C++ - MyBarrier/src/MyBarrier.c - Eclipse SDK - C:\ews\runtime-cdt40

File Edit Refactor Source Statistics Mavigate Search Project Run Window Help

- 0-Q-

i n‘l'oéfﬂ'tlll"
x5 & -

™5 Project Explorer &2

I

=0

P

= O [¢ matrixio.c & MyBarrier.c &2

= [&[~

|| zzzzTemplateTest.c
*’ark =0} {

/* create message */

if (my

= Epc MyBarrier
=+l Indudes
=i src
+ Q(ET MyBarrier.c
+-[z= Debug
4 bc MyCproject
£ Epc MySampleProject

sprintf (message,
dest = 0;

/* use strlen+l so

"Greetings from process 3Id! o

MPI_Send(message, strlen (rressacre]
dest, tag, MPI_COCMM WORLLD) ;
HMET Barrier (MPI_COMM WORLD) ;
}
else{
printf ("From process 0:
for (source = 1; source < p; source++) {
MPI_Recv (message, 100, MPI_CHRR,
MPI_COMM WORLD, &status);
printf("%=\n",me=ssage) ;

Hum processes: *d\n"

source,

Barrier (MPI_COMM WORLD) :

{Ffi MP1 Barriers ©% T v
>
Function =0

=

o

5= outline &2

o
o
o
®
®

4 Barrier Errors &2

i Barrier Matching Set

LineNo | =% Error

MyBarrier.c 8

MyBarrier.c 8

MyBarrier.c 41
MyBarrier.c 31
MyBarrier.c 31
MyBarrier.c 41
MyBarrier.c 8

MyBarrier.c 41
MyBarrier.c 57
MyBarrier.c 62

Barrier Matching Set Function Filename
= Barrier 1(2)
A Barrier 1
A Barrier 3
=W Barrier 2 (1) main
Ui Barrier 2 main
=W Barrier 3 (2) main
Ui Barrier 1 Barrier
Ui Barrier 3 main
W4 Barrier 4 (0) main
+-ff Barrier 5 (1) main

9 RS

Barrier
Barrier

=% Error
Barrier

\Y[eYo [V] (N4

| Bg cjc++

Ly Resource
@ Make Targets =0

B R e ¥
stdio.h
string.h
mpi.h
Barrier() : woid
main(int, char*[]) : int

i ©=8

Function
main

+- W path 1 (1 barrier(s))
WA path 2 (0 barrier(s))

+-Ul Loop (dynamic number of barriers)

files only

Verify barrier
synchronization in
C/MPI programs

Interprocedural static
analysis outputs:

+For verified programs,
lists barrier statements
that synchronize
together (match)

+ For synchronization
errors, reports counter
example that illustrates
and explains the error
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MPI Barrier Analysis — Try It

Add some barriers:

+ Inside the sample
iIf(rank...) add a barrier:
4+ Use Content Assist to ; if (my_rank !=0){
/¥ create message
help yed type sprintf{(message, "Hello MPI World from
+ Type: MPI_ and press dest - @;
Ctrl-space. See £
completlc_)n alter_natlves. dest. tag, MPL COMM WORLD):
Keep typing until you see MPI_Bo€—
MPI Barrier and hit enter. else{ @ MPI_Barrier(MPI_Comm } int
= . printf S rrierl i N
+ For args, start typing for '::;{ ; r,:::':ﬂ[;”'wl'[ﬂmm s
MPI_Comm_ etc. and it MP B
will also complete
MPI_COMM_WORLD

4+ Add the same barrier

statement at the end of Resulting statement
the else as well.

.| *HelloMPl.c &3

*

use strlen+l so that '

MPI_Barrier(MPI_COMM_WORLD);|

\Y[eYo [V] (N4 7-38
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MPI Barrier Analysis — Try it (2)

Run the Analysis:

+ In the Project Explorer,
Select the source file (or
directory, or project) of .| HelloMPl.c &3
file(s) to analyze

if (my_rank 1=@){
/* create message */
sprintf(message, "Hello MPI World from prod
h;fBinaries dest = 8;
b il Includes /* use strlen+l so that "@' get transmittd
¥ 8 src MPI_Send{message, strlen{message)+l, MPI_C
b |c| HelloMPl.c dest, tag, MPI_COMM_WORLD);

b = Debug ¥/ MPI Barrier(MPI_COMM_WORLD);

b I35 >shallow [cvs.nesa.uiuc }

glseq{
printf{"Hello MPI World From process @: Nu

+ Select the MPI Barrier for (source = 1; source < p; source++) {
MPI_Recv({message, 188, MPI_CHAR, sourcd

fnne?:b/SIS action in the MPI_COMM_WORLD, &staotus);
- printf{"¥s\n" ,message);
¥ Show MPI Artifacts * MPI_Barrier(MPI_COMM_WORLD);

* Show OpenMP Artifacts
fFfi MPI Barrier Analysis

\Y[eYo [V] (N4

L5 Project Explorer 53
¥ == HelloMPI
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f#F MPI Barriers 53 = B /|2 problems | v Tasks | El Conscle | "% Barrier Matches

Barrier Matching Set
=i Barrier 1 (2)

MPI Barriers view
Simply lists the barriers

Like MPI Artifacts view,
double-click to navigate
to source code line (all

3 views)

\Y[eYo [V] (N4

Barrier Matching 5
=|- Wi Error

+- T Path 1 (1 barrier(s))

Wi pa
—|-f#fi Error

+-WFf Loop (dynamic number of barriers)

Barrier Matches view
Groups barriers that
match together in a
barrier set — all
processes must go
through a barrier in the
set to prevent a
deadlock

Barrier Errors view

If there are errors, a
counter-example
shows paths with
mismatched number
of barriers
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+ + + 0+

MPI Templates

Allows quick entry of
common patterns in MPI

programming
- _ MPI_Comm_rank{MPI_COMM_WORLD, &rank};
Example' MPI Send MPI_Comm_size(MPI_COMM_WORLD, &p3;
receiljve if (rank == @){ //master task
br‘intf{" 11 From process @: Num processes: %dwn",p);
- < - for (=source = 1; source < p; source++) {
Enter mplsr ctrl MPI_Recv(message] 108, MPI_CHAR, source, tag,
SpaCe> MPI_COMM_WORLD, &stotus);

printf{"%s\n" ,message);

Expands to the code
shown at right

Highlighted variable
names Can aII be ::'h:b::; S‘I’I_."-_ljr'ul so that "™@°' get transmitted */
Changed at once MPI_Send{message, strlen{messagel+1l, MPI_CHAR,

dest, tog, MPI_COMM_WORLDY;
Type mpi <ctrl-space=>
<ctrl-space> to see all

templates +Eclipse preferences: add more!

wi _ +C/C++ = Editor > Templates

mpiif - MPI_Init and Finalize

" mpisr - MPI Send Receive +Extend to other common patterns

g

Module 7 7-41
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OpenMP Managed Build Local
Project files only

C Project

+ This will need OpenMP m—
preferences (e.g. include file e Cpreisatofieasspe
location) set up as well T ——

+ Create a new OpenMP project B occmikonn

+ File»New»C Project
+ Name the project e.g.

= Executable Cygwin GCC

‘M O enMP ro-ect’ @ Empty Project Linux Berkeley UPC
y p p J L J Hr:I'I-c- W::In'ljd ;.NSI C Project L::::\ C:Z'CE ¥
- & M Norld C Projec facOSX Berkeley
+ Select Toolchain o wrin e

& MPI Pi C++ Project MinGW GCC

e Select O pe nMP H el IO @ MPI Empty C Project Solaris GCC

= OpenMP Hello World C Project

WO r I d C P roj ect @ OpenMP Empty C Project

+ Select Next, then fill in '
other info like MPI project

= le project
7= Remote Makefile Project

"] Show project types and toolchains only if they are supported on the platform

) cancel ) EoFmishes)
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Setting OpenMP Special
Build Options

= Properties for MyOpenMPproject

+ OpenMP typically requires |[Ee= Settings
special compiler options. ’

+ Open the project
properties

+ Expand C/C++ Build

+ Select Settings

+ Select C Compiler

+In Miscellaneous,
add option(s).
-fopenmp
+ Click OK; Project should
attempt to build

Configuration: |Debug

Build steps Build artifact | |m$ Binary parsers || €3

Other flags | ¢ -fmessage-length=
[ve
¥ Os

uppart AMSI programs (-ansi)

ENEra

\Y[eYo [V] (N4 7-43



4+ Select source file,
folder, or project

+ Run analysis

O T = 5
¥ Show MPI Artifacts

B Show OpenMP Artifacts <t
fFfi MPI Barrier Analysis

+ See artifacts in
OpenMP Artifact
view

\Y[eYo [V] (N4

= C/C++ - MyOpenMPproject/src/MyOpenMPproject.c - Eclipse SDK - C:\ews\runtime-temp

File Edit Refactor Mavigate Search Project Run  Window Help

F-E |66 - 0-%- 0"
» & RERC
= O/ [€ *MyOpenMPpraject.c &2
BV double *X, *¥; /* the avs A
= printf ("Hello OpenMP World.\n"):

= Bllou 2

BB e ¥
=125 MyMPIproject 2 stdioh
#-fall Indludes // sample openMP API :'! =io
: ﬁ ;recbug P if (omp,_in parallel()){ .j i:::::
c . printf ("true™): 0
=}~ MyOpenMPproject - |
#- [ Includes e mr el e e . @ main{int, char
= \BSI’C ' SoomEe e e T T
*l- [.c| MyOpenMPproject.c
+-[7= Debug

" Project Explorer &3

openmp.h

x = (doumble %) malloc( (=size_t)
¥ = (domble *) malloc( (size_t)
/* Here's the OpenMP

’ #pragma omp parallel for
for ( 1 = 0; 1 < arraySize; i++ )
¥v[i] = =sin{ exp( cos{ - exp( sin(x[i])
}
retorn 0;
}

4

{2 Problems | 7| Tasks | Cl Consoladdinabusduiuapemimmielr > OpenlP Artifact View &%

OpenMP Artifact Filename LineMo
MyOpenMPproject.c 26
MyOpenMPproject.c 34

omp_in_parallel
#pragma omp parallel for
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Show Pragma Region

Run OpenMP

Uora ! o g ¥

anaIySIS * Here's the OpenMP pragma that parallelizes

b fpragma omp parallel for

for ( i = 0; 1 < arraySize; it++ )

Right click on ;
pragma in : vIi]
artifact VieW :- retorn 0;

= zin| exp( co=( - exp( =in(x[i]) ) ) )} ):

Select Show —
p rag m a re g i O n omp_in_parallel

£ #pragma omp parallel for

See highlighted region in C editor

\Y[eYo [V] (N4 7-45



\Y[eYo [V] (N4

UPC

O
L=

7-46



paraiiel t1oo

UPC Features Installation

+ If you installed PTP PLDT UPC feature, you should
have CDT UPC feature too @Es

Izi JO0 Parallel Tools Matform

4 PTP Parallel Language Development Tools UPC Support

4+ See Also:

+ You can also install UPC features from the CDT-specific update site
+ Enable it in update manager
+ Help, Install New Software, Click available Software Sites link
+ Check the CDT site:

+ Click OK to return to Install dialog
+ In Work with: select the CDT site you enabled BUPC toolchain
+ Check UPC features Sl @ R Sl

+ Finish install CName
and restart U0 CDT Qptional Features

L+ Unified Parallel C Berkeley UPC Toolchain Support

é:fL..Unif'ied Parallel C Suppaort
Lt Unified Parallel C Support SDK
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UPC syntax In

i, L] hello.c IEl, main.c

+ UPC Syntax IS 1;'I#Iir1c'lude <upc.h=

recognized by the [EiHEghes
parser in *.upc sy

|

fl I eS c| helloUPC.upc &3

18 #include <upc.h=

+ Copy he”OUPC'upC :.]_int main{int argc,

to hello.c to see |t .
1 15}
the difference

£ f ez e the matrix
1‘!HE!=!I!II[H—H; i<N:

L1=8; J<P; J44)
a[i][j]=1*P+3j+1;

paraiiel t1oo

.c files

IZ, helloMPl.c

char *argv[]) {
I om %¥d of %d.%n"

char *argv[]) {

I om %¥d of %d.n" R MYTHREAD, THREADS);

a[1[]
1443 &a[1][0])

\Y[eYo [V] (N4

Keywords as
well as new
syntax are
recognized
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UPC syntax In .c files (2)

+ To enable UPC syntax in *.c files, we will
change the language mappings

+ Preferences, C/C++, Language Mappings
+ Click the Add... button to add a Language

= o NN ) Preferences

m ap p I n g e type filter text Language Mappings -

+ For Content Type, |RES e
- ui Content Type Language
C SO u rce F I I e e 35‘ e C Source File UPC
i1:|:|r;

+ For Language,

select UPC

+ Click OK, OK

Module 7 7-49
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UPC syntax in .c files (3)

l£] hello.c I, main.c 1%, helloMPl.c 1%, omp.c

+ Now UPC syntax [Eos S
iS recognized Hint main{int argc, char *argv[]) { HI hll ht CO|OI’

13 printf{"Hello, I am %d of %d.n" @MYTHREAD, THREADS);

In both types
of files

+ You may need :iint mair?l{::n:-tlur":c, char *argv[]) {
13 printf("Hello, I am %d of %d.n" MYTHR
to close and
re-open a file

to see the change.

+ Note: in Project Properties, you can do this
for just individual projects.

return @;

14
15}
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Berkeley UPC toolchain

+ Local projects only
+ File > New >

C project
+ Hello World

UPC project

+ Select toolchain
(if you don’t have
the toolchain, it just
won’t build.)

+ Next, Next, Finish

\Y[eYo [V] (N4

Create C proj

Project name: he‘:IIaIJF‘C]

™ Use default location

Location: th/
Choose file sys

Project type:
ecutable
¥ Empty Project
¥ Hello World AR
¥ MPI Hello World C Project
¥ MPI Pi C Proj
¥ MPI Pi C++ Pri
¥ MPl Empty C P

¥ OpenMP Hello rld C Project

¥ OpenMP Empty C Project
# Hello World UPC Project
hared Library

Static Library

Makefile project

Remote Makefile Project

(o 04 ) C Project

C Project

Toolchains:
Cygwin GCC
Linux Berkeley UPC
Linux GCC
MacOSX Berkeley UPC
MacOSX GCC
MinCW GC
Solaris GCC

] Show project types and toolchains only if they are supported on the platform

Finish

7-51



BUPC toolchain

;oM Properties for helloUPC

+ Brlng up type filter text Settings

Resource

Project
C/C++ Build Configuration: | Debug [ Active |
Build Variables

Prope rties to Discovery Options

Environment

See d etai IS Iggaﬁ:;g [ %3- Tool Settings Build Steps

Tool Chain Editor BT

Berkeley UPC Compiler Command:
Of BU PC C/C++ General e ¥ P upce
(2 General

Project References All options: -g -C

too I Ch ai n - Run/Debug Settings %UPC options
- Service Configurations (2 5ymbols
Task Repository %Dir&ctories
+ P roj eC't WikiText (2 Advanced options
7 (2 Miscellaneous
B3 Berkeley UPC Linker Expert settings:

right mouse y m%ﬂeneral Command

(5 UPC options line pattern:

Pro pe rties %Lihraries

(2 Advanced options

FHCOMMAND] 51

Cancel
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Hello World UPC project

+ Hello (Berkeley) World UPC project
+ Note UPC syntax highlighting
+ Toolchain has been modified for UPC

L7 Project Explorer &% 25 lc] hello.c IEl helloMPl.c 1€, omp.c

LL_L‘ T i MNaome : helloUPC.upc
= helloMPI

o B

k= helloUPC

[ sre
l.c] helloUPC.upc
P M - E f
j"___,'.':l'lmr" 18 #include <upc.h=
= shallow 11
12 1int main{int argc, char *argv[]) {
13 printfC"Hello, I am %d of %d.“n", MYTHREAD, THREADS):
return @;

14
15}
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UPC on abe.ncsa.uiluc.edu

+ BUPC is located at:
+ /usr/apps/mpi/upc/berkeley upc
+ To run from cmd line on abe:
+ setenv PATH /usr/apps/mpi/upc/berkeley upc/bin:${PATH}

TO RUN FROM PTP/ECLIPSE:
+ In your home dir on abe: use ‘helloUPC’ to make a remote proj
+ Set Remote Paths and Symbols to include:

+ /usr/apps/mpi/upc/berkeley upc/opt/include/upcr_preinclude
+ To run: use a Generic Remote Launch for Resource Manager
+ Run config:

+ Application program:
/usr/apps/mpi/upc/berkeley upc/bin/upcrun

+ Arguments tab: -q -n 4 —/helloUPC/helloUPC
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External Tools Framework
ETFw Motivation

+ There are numerous command-line oriented
development tools employed in HPC

+ These can be complicated or time consuming
to use

+ IDE integration for individual development
tools is slow and inconsistent

+ We want all our development tools in one
place with one interface

+ We want our development tools to work
together
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ETFw: Development Tool

Workflows

+ Variations on ‘Compile, Execute, Analyze-

Results’ are commmon to most software

development

+ These steps may be tedious and time

consuming, especially over multiple iterations
+ By defining both tool interfaces and behavior

In an XML document these steps can be

simplified and automated

Module 7
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ETFw: The Build Phase

<compiles

e in Ecli
vith the command sp : compiler fype,

tag. The group tag indicates that the relevant binary files

gument valus="-vt:co"/>

comtmand="vrtoxx" group="vampirtrace":>
gument wvalus="-vt:ox" />

<F0 compand="vtf30" group="vampirtrace":>
gquent walus="-vt:£90" />

</compiles

+ Set compilers and arguments for each language

+ Define Ul for compiler/compiler-wrapper
configuration
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ETFw: The Execution Phase

<execute:
<utility command="mpirun" group="'mpi'":>
<argurnent value="-np 4"/ >

</utilicys

ility command="p=srun" group="perfzuite":>

+ Specify composed execution tools such as

Perfsuite or Valgrind

+ Set launch environment variables
+ Define variables and tool options in XML or

provide a Ul in the IDE

+ Integrates with PTP parallel launch

environment

\Y[eYo [V] (N4
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w: The Analysis/Post-
Processing Phase

mmand="expert" group="kojak":>

mnand="paraprof" group="tau":>
lue="a.cuhe"

Triangle Mesh

+ Sequentially run P -

Scatter Plot

tools on program Y

Inclusive | [Time -

Color Metric

output g [

+ Launch external . =
visualization tools 2 WPy -

Color value

Function

Ear Plot
Plot Width
Plot Depth
Plot Height

Bar Size

[¥| Transpareny =——d _}F———
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ETFw: XML- Deflned Ul
Components

<tool name="VWalgrind2":>
<execu tex
<utility command="hash" group="inbin"/ />
<utility command="valgrind" group="valgrind":>
<optionpane title="Walgrind2" seperatewith=" ">
<togoption label="Leak Check" optname="--leak-check=full" tooltip="Full memory¥ leak check" defztate="true"/>
<togoption label="Show Reachable" optname="--show-reachable=yes" tooltip="Show reachable units"/>
<togoption label="Werhose" optname="--verhose" tooltip="Verhose output'/>
</ optionpanes
<fucilitys
<fexecuter
</ tool>

+ Each pane constructs a set of options EEErrEIlrs
sent to a tool or a set of environment Sy
variables

M Leak Check

+ Numerous options for converting a e
command line interface into an 0] verbose
Intelligent GUI without Eclipse coding
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ETFw: Advanced Components

EAETCOUTILEr S

+ Extension points ] e ot

allow integration with [EEEEE
Uls and workflow e i

+ &% Parallel Application

behavior too complex et

&4 ring (1) _
= PAPLTLB_IM

to define in XML G| (B s
I I £ testMP | L1 |

+ Logical and iterative
workflows for

successive executions

and parametric
studies

-

: Select All ‘ | Deselect All | | l:::ounte.rDe:s.c.r'iption:s.:‘

I oK H Cancel ‘

rs| (@ Preset Counters () Native Counters
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ETFw: Using Workflows

* NeW Workflows are Create, manage, and run configurations
added to the ETFw
launch configuration — e confgurt

[t'_-,-fp e filter text |

g Ervironment | B Paralle
SyStel I I = Parallel Performar ool Selection | Valgrin

+ Multiple workflow
configurations can be
defined and saved for
different use cases

+ XML Workflow
definitions can be saved
and reused In different

environments
Module 7 7-62
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ETFw: General Purpose Workflow

* Instrunecntation
* Compiler selection
* Performance tool options

Execution §
* Execution options

* Performance tool options
* Executable composition

* Performance data

* Analysis tools

Format conversion

t * Data storage

* Visualization

\Y[eYo [V] (N4

+ Automated
+ Generalized

+ Quick performance
analysis and other
development tool
Integration

+ Exposes tool
capabilities to the user
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ETFw: Continuing Development

Plans:

+ Integration with PTP Remote Development
Tools

+ Additional options for GUI definition

+ Generalization of TAU specific features such as
hardware counter selection and performance
data storage

+ Contact: Wyatt Spear
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ETFw Feedback view

+ Many existing tools provide

information that can be mapped to

source code lines

+ Compiler errors, warnings,
suggestions

+ Performance tool findings

+ ETFw feedback view provided to
aid construction of these views

+ Currently geared toward data
provided by tools in XML files

+ Original ETFw facilities aid the
CALL of external tools from PTP

+ Feedback view aids the
exposition of results to the
user

\Y[eYo [V] (N4

Examples:

+ Compiler optimization
report

4+ Performance tool data

+ Refactoring tool uses
“advice” from external files
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Feedback Sample

+ Download a sample implementation of the

feedback view:
+ Complete instructions here:

http://wiki.eclipse.org/PTP/ETFw/feedback

+ And on following slide...
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Feedback Sample — (1) Install

+ Download the plugin jar file

+ http://download.eclipse.org/tools/ptp/misc/feedback/org.eclipse
.ptp.etfw.feedback.sample 1.0.0.201010280927.jar

+ Save it in your eclipse/dropins directory
+ This is a “quick and dirty” type of installation
+ Eclipse knows to look here when it starts, and it

installs whatever it finds here

+ Then restart eclipse
4+ You should see the feedback icon
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—_—

—_—

Feedback Sample — (2) data files

+ You have the Feedback sample plug-in installed
+ Now you need some sample files for it to process

+ sample.c and sample.xml
+ They are hidden in the plug-in!
+ Let’s take it apart to find them

+ Unzip the jar file; they are in the data/ directory

+Alternate instructions on the wiki page

+ Put them in a (local) eclipse project

\Y[eYo [V] (N4
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Feedback Sample — (3) Try it

+ You have the Feedback sample plug-in installed

+ You have an xml file that it can parse, and the
source file that it refers to.

M®NO C/C++

1. Select xml file

. Click feedback button

. See Sample Feedback
view

4. Double-click in view

to navigate to source

code lines

W N
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