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Parallel Tools Platform (PTP)

The Parallel Tools Platform aims to provide a highly
integrated environment specifically designed for parallel
application development

Features include:

+ An integrated development environment (IDE) that

supports a wide range of parallel archltectures and runtlme
systems :

+ A scalable parallel debugger

+ Parallel programming tools

(MPI, OpenMP, UPC, OpenSHMEM,
OpenACC, etc.)

+ Support for the integration
of parallel tools

+ An environment that simplifies the
end-user interaction with parallel systems =

+ http://www.eclipse.org/ptp
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Launching &
Monitoring
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Coding & Analysis
(C, C++, Fortran)

Parallel Debugging
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Performance Tuning & Analysis
(TAU, GEM,
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Eclipse

Eclipse PTP Timeline i colpse 4.9 - b

“Luna”
PTP Releases “Kepler”

PTP is part of the Eclipse e PTP PTP

“ ” 7.0 80
i ” i Juno
Kepler” & other simultaneous Eclipse 3.7 June June

releases of over 70 Eclipse “Indigo” PTP g 4

: 6.0
projects Eclipse 3.6 B E June

“Helios” 50 o O 2014

19 committers from 9 Eclipse 3.5 PTP June
different organizations “Galileo” 4.0 11

Eclipse 3.4 P s
“Ganymede” 3.0 g[0]

) Nov
ECIIpse 3.3 PTP ’09
“Europa” PTP 2.1

Eclipse 3.2 2'0, N O 2010
“Callisto” Mar ‘08

2009
Eclipse 3.1 O

“Eclipse for Parallel Application Developers” - Parallel Package
Juno (PTP 6.0): 400K total downloads; 128K last release alone
Kepler (PTP 7.0): 160K total; >77K latest release so far
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Download PTP

+ Eclipse is available in a number of different
packages for different kinds of development

+ http://eclipse.org/downloads

+ For PTP, we recommend the all-in-one
download:

+ Eclipse for Parallel Application Developers

a Eclipse for Parallel Application Developers, 200 mB
=% Downloaded 88,437 Times Details

We often call this the “Parallel Package”

+ Update the package to current PTP release via
instructions at http://www.eclipse.org/ptp/downloads.php




paratieltools platform

Highlight of PTP Features
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Switch Perspective

Current Debug
Workbench ) Perspective
ul

name; C/C++ Run

® Eclipse file Edit Soutce Refactor Navigate Search Projact System Run Run Window Help

e OO0 C/C++ - shallow/inain.{.- Eclipse - /Users/befh/Documents/workspace
S| B R @ G [ @it O Qi ik O i dE (i G Gy

e @C/C++ CVS Repository Exploring [iii System Monitoring

L5 Project Explorer §3 = 8 [c] main.c 82 [n] decs.h l.c) calc.c = | o= Outli 83 Make = O

=25 e v || I R
V=5 >shallow [cvs uiuc.ed 87 if (tid 1= 9) { math.h

worker();

> f o 89 MPI_Barrier(MPI_COMM_WORLD); ; io.h
L )¢ MPI_Finalize(); —

M org calc.o - [x86_64/le] ) } else { decs.h

> | copy.c 1.1 ) . + worker() : void

> @copy.o - [x86_64/le] )3 /* master process */ Ed |tO r -+ setup_res() : MPI_

> b} decs.h 1.3 )4 ) main(int, char*[])

> | diage€¥1.1 )5 chunk_size = n / (proc_cnt - 1); setup_resQ) : MPI_

Source Code » [Z¥diag.o - [x86_64/le] :;_‘ update_global_ds(MPI_Dat:z

. . for (1 = 1; 1 < proc_cnt; i44) {
P> |rl 1 o
Repository LG dump.c 1.1 /* calculate each worker's boundary */

> [} dump.o - [x86_64/le] )9 master_packet[JSTART] = (i - 1) * chunk_siz:
. . P [n)l Includes
VR P ljinitc 1.2 ¢ if (i == proc_cnt - 1) O I.
SCR > [sih init.o - [x86_64/le] , master_packet[JEND] = n - 1; utline
P |.¢) >main.c 1.7 E else
Flo1) main.o - [x86_64/le] 94 master_packet[JEND] = 1 * chunk_size - : VieW
> %5 >shallow - [x86_64/le] i R
e R if (i == 1)|
> | time.c 1.2
P |o1) time.o - [x86_64/le]
> | tstep.c 1.2 = . -
N Problamc 1. Remaote wiranmente JdL = R LH = vy Fiy &
b [} tstep.f90 1.2 oblams Bl Console 5 & Remote Environments L ¢ 13| 58 B G =2 R 8
P la1h tstep.o - [x86_64/le] CDT Build\Console [shallow]

- 1 e - e TU uun TU uunily oo
P |y worker.c 1.3 . 4 il )

o mpicc -g\-o shallow calc.o c@py.o diag.o init.o main.o time.o tstep.o worker.o dump.o -1m
P |o1) worker.o - [x86_64/le] -1gfortrah

|57} eclipse.inc 1.1 VieW

@ Makefile 1.5 14:03:42 Blild Finished (took 3s.182ms)
» >ptp_job.e1l061557

>1;{'" Binasies mpi.h

Rightmouse for
Project
Properties

> Indicates
change from
SCR

Writable Smart Insert 106%,20

Console view: Build output; Run output
Preferences: Menu: Window>Preferences Problems view: Build errors etc.

Mac: Eclipse>Preferences
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e 00 New Synchronized Project

Synchronized Eers

Create synchronized project of the selected type

Projects

Local directory

@ Use default location

+ Source is mirrored on local e
and remote hOSt Remote directory

+ Responsive editing and
interactions On IOCaI Project T Remote Toolchain (select 1 or more)

* BL“Id and Fun on remote O Executable (XL C/C++) &;;:':rneé(T:zolchainﬂ

& Static Library(XL C/C++) GCC Fortran
< Shared Library (XL C/C++) GNU Autotools Toolchain

+ G e n e rl C : N Ot _] u St C/C + _I_/ g:;f:ﬁii:iifﬁii:. IBM XL Fortran Tool Chain

Linux Berkeley UPC
<> Shared Library (XL UPC)
FO rt ra n < Executable (Gnu Fortran on Linux/*nix) MacOSX Berkeley UPC
&> Executable (Gnu Fortran on MacOS X) MacOSX GCC
< Executable (Gnu Fortran on Windows) Local Toolchain (optional - select 0 or more)
&> Executable (IBM XL Fortran) -~ Other Toolchain --
¥ (= Makefile project Cygwin GCC
@ Empty Project GCC Fortran

Hello World C++ Makefile Project GNU Autotools Toolchain
Empty Project - Fortran I§h4 XL Fortran Tool Chain
Linux Berkeley UPC

Demo - Hello World - Fortran .

Linux GCC
Demo - Hello World - Fortran using MPI MacOSX Berkeley UPC
® Demo - Calculate Pi - Fortran using MPI MacOSX GCC

Remote directory: | /home/xdet26/shallo Browse...

Compute

Show project types and toolchains only if they are supported on the platform
Executable Modify File Filtering...

Search/Index
Navigation

S Synchronize ; -
Local source Source code

code copy

Cancel | Finish |




Support for a
variety of
languages/APIs/
Libraries for
parallel
development
+MPI
+0OpenMP
+OpenSHMEM
+0OpenACC
+UPC

¥ =5 helloMPI
> r) Includes
v (B src
b |.c| helloMPl.c

paratieltools platform

MPI, OpenMP, UPC, .... Support

B H @CIC++

# Show OpenMP Artifacts -

2 MP| Barrier Analysis &3
# Show OpenACC Artifacts
& Show OpenSHMEM Artifacts

v 4> Show UPC Artifacts stdio.h

string.h
mpi.h

))2 = E
= 1% R

/* find out process rank */

MPI_Comm. _rank(MPI_COMM_WORLD, &my_rar o
main(int, ¢
/* find out number of pro es */

MPI_Comm,_size(MPI_COMM_WO &p);

> MPl Artifactvi 52 = O

i XH v

Artifact Construct

W MPI_Init

¥ MPI_Comm_rank
¥ MPI_Comm_size

Filename LineNo
helloMPl.c 25
helloMPI.c 28
helloMPl.c 31

Function Call
Function Call
Function Call

Writable Smart Insert 19:33
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Editor Features for Parallel Development

l.c| *main.c g3
float vold_start[m];
int proc_cnt;
int tid;
MPI_Datatype * res_type;

MPI_Init(&argc, &argv);
MPI_Comm_size(MPI_COMM_WORLD, &proc_cnt);
MPI_Comm_rank(MPI_COMM_WORLD, &tid);

up1_p| €= |
@ MPI_Barrier(MPI_Comm ) int 4 Blocks each task until all tasks have called it. H Ove r Ove r M PI API

if () e mpI

{

Eeeasaaemis +  Code completion will show all
: 3R the possible MPI keyword
M mathh completions

= mpi.h

M sdioh Enter the start of a keyword
e then press <ctrl-space>

setup_res() : MPI

Bcast(void*, int, MPI_Datatype, int, MPI_|
@ MPI_Bsend(void*, int, MPI_Datatype, int, int,
. @ MPI_Bsend_init(void*, int, MPI_Datatype, int,
@ MPI_Buffer_attach( void*, int) int ‘
| @ MPI_Buffer_detach( void*, int *) int
@ MPI_Barrier(MPI_Comm comm) : int
@ MPI_Bcast(void * buffer,int count,MPI_Dataty
@ MPI_Bsend(void * buf,int count,MPI_Datatype .|
i @ MPI Bsend initfvoid * buf.int count.MPI Datz *

[

Press '~ " to show Template Propos A

MPI Barrier Analysis
Code templates for
common idioms

Similar tools for OpenMP,
UPC, OpenSHMEM,
OpenACC

main(int, char*[]

Displays the function
prototype and a description

|.c| main.c 23

float vold_start[m];
int proc_cnt;

int tid;

MPI_Datatype * res_type;

MPI_Init(&argc, &argv);
MPI_Comm_size(MPI_COMM_WORLD, &proc_cnt);
MPI_Comm_rav*(MPI_COMM_WORLD, &tid);

Name: MPI_Comm_rank

Prototype: int MPI_Comm_rank(MPI_Comm, int *)

Description:

Returns the rank of the local task in the group associated with a communicator.!" |
Press 'F2" for focus

return 1;

}
if ( (n % (proc_ent - 1)) 1= 0 )

if ( tid == 0 )
fprintf(stderr, "(number of processes - 1) must be a m.
v
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Fortran

+ Photran: http://eclipse.org/photran/

Photran - An Integrated Development Environment and

Refactoring Tool for Fortran

[ Fortran - bt =
Photran is an IDE and refactoring tool for | o s sevges seaen pramet fun gpncew dow
Fortran based on Eclipse and the CDT. - @ O Qv v aiv A~
Photran 8.0 was released with Eclipse Fortran Projects 1 o e
4.2 (Juno) on June 27, 2012. -

Photran 8.0 supports Fortran 77-2008. It
includes 39 refactorings (including
Rename, Extract Procedure, and loop
transformations), as well as the following
IDE features:

-» Syntax-highlighting editor
-» Qutline view
-» Content assist*
» Open declaration*
-» Declaration view and hover tips* ¥ Make Targees M " 0| & roosms Console Propermes
-» Fortran language-based searching* JESTE B Wi Oy
-» Support for CVS & other VCS's**
» Interactive debugger (gdb GUI)
» Makefile-based compilation
» Optional Makefile generation
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Refactoring Example:
Fortran Loop Transformations

+ Unroll Loop
+ Select a loop, click Refactor»Do Loop»Unroll Loop...

do i =1, 10
G tstep.fo0
pr 1 ].’lt * ’ l O * 1 Original Source Refactored Source

¢ end do
EEIl(j_ Ci() 69 1 Don't apply time filter on first 9 end if
if ( firststep == @ ) then 20
do j = jstart+l, jend+l 81 do j = jstart+l, jend+l
y doi=1, m 82 loopUpperBound = m
Unroll 4x £ pold(i, : p(1.j)+alpha’(pne 83 do i = 1, loopUpperBound,4

4 uold(1i, u(i,jd)+alpha*Cune 84 p(i,j) pnew(i,j)
vold(i,j v(1i,j)+alpha*(vne ]S uCi,jd unew(i,j)
end do & v(i,j) = vnew(1i,]j)

do i — 1 10 , 4 end do 87 p((pl),]:) - pnew((pl)
& end if 88 u((i+1),3) = unew((i+1)

\ % 2 9 89 v((i+1),3) = vnew((i+1)
prlnt 10 1 80  do j = jstart+l, jend+l ) p((i+2),3) = pnew((i+2)

\ , » 7 T * : : :
print 10* (1+1) : BoCi, ) = pnewci, 3 : SEEIS%:B nemsCiaz)
prll’lt l O Sk ‘ u(i,j) = unew(i,j) )3 p((i+3),3) = pnew((i+3)

( N ) 84 v(i,j) = vnew(i,]j) uC(i+3),3) = unew((i+3)
. . 85 end do ) v((1+3),3) vhew((143)
prlnt 10* (l+3) 86 end do )6 end do
#7-end subroutine )7- end do

end dO oc 2 end subroutine

I nn
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Configuring Build Modules

Environment Management

+ If the remote system has Modules installed, a custom set
of modules can be configured for building C/C++ projects

+ On a per-build configuration, run & debug configurations
+ Modules can be ordered

CDT Build Configurations

Default Build Configuration: | Default_with_Linux_GCC

QT Use an environment management system to customize the remote build environment
Manually specify environment configuration commands
Select modules to be loaded. Environment variables configured on the Environments page of the project properties are set
beforehand and may be overwritten.
Filter list (* = any string, ? = any character):

Available Modules Selected Modules

3.25 gnu/4.1.2

R openmpi/l.4.3

R/2.15.2 v

abagus

abaqus/6.11-2 Set Default
abaqus/6.7-1
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Launching

+ Flexible Target System Configurations
+ UI solicits input depending on remote target

Run Configurations
Create, manage, and run configurations

@ No target system configuration has been selected

Name: | shallow

3 Resources ) Application | 69= Arguments | I Environment | Synchronize | ] Common
€ |C/C++ Application
[]Fortran Local Applicatios
Java Applet

Target System Configuration v Please select a target system configuration
Grid Engine-Generic-Batch

Connection name: JBM|LoadLevel

Java Application 1BM LoadLeveler (Blue Gene)

# Launch Group 1BM Parallel Environment
v &=} Parallel Application MPICH2-Generic-Interactive

8- New_configuration Open MPI-Generic-Interactive

PBS-BGP-Batch
PBS-BGQ-Batch
PBS-Generic-Batch
PBS-Generic-Interactive
Remote-Generic-Interactive
SLURM-BGP-Batch
SLURM-BGQ-Batch
SLURM-Generic-Batch
Torque-Generic-Batch
Torque-Generic-Interactive
edu.illinois.ncsa.bluewaters.pbs.batch.xe
edu.illinois.ncsa.bluewaters.pbs.batch.xk
edu.illinois.ncsa.forge.pbs. batch.mvapich2
edu.illino
edu.illinois.ncsa.forge.pbs.interactive.openmp

edu.sdsc.trestles.torque.interactive.openmpi
edu.utexas.tacc.lonestar.sge.batch
Using Parallel Application L edu.utexas.tacc.ranger.sge.batch
edu.utk.nics.keeneland.pbs.batch
edu.utk.nics.kraken. pbs.batch
2) gov.anl.alcf.bgp.pbs.batch
gov.anl.alcf.bgq.pbs.batch

Filter matched 7 of 7 items

gurations
Create, manage, and run configurations
@ (Application]: Application program not specified

Name: | shallow

£ Resources . E) Application | 6= Arguments | i Environment | Synchronize
C/C++ Application
[E]Fortran Local Applicatior
Java Applet
Java Application
# Launch Group

v 8=} Parallel Application (T Advanced Settings | Import S

£} New_configuration

Target System Configuration: | edu.sdsc.trestles.torque.batch

Connection name estles.sdsc.edu

Name Value Description

Job Name: ptp_job The name assigned to the job by the «
Account: Account to which to charge this job.
Queue: Designation of the queue to which to

Number of nodes: Number and/or type of nodes to be r«
{usage hint] number_nodes:ppn=N

Total Memory Needed: Maximum amount of memory used by

Wallclock Time: 00:30:00 Maximum amount of real time during

Using Parallel Application Launcher - Select other. Revert
Filter matched 7 of 7 items

+ PTP Kepler added support for filtering, IBM Platform LSF & MPI,
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Monitoring (incl. stand-alone “Sysmon”)

System view

Jobs running
on system

Active jobs

Inactive jobs

Messages

Console

8 00

System Momtonng Eclipse - /Users/beth/ews/test1106tutorial

| i 010 7)5*'0"" ‘ﬁ' 5

% Monitors 53

Status Connection Name
%, trestles.sdsc.edu

System Type
TORQUE Resource Manager

5 Active Jobs &3

step owner queue wall queuedaTuise
64800 2012,,. 201
64800 2012... 201
64800 2012... 201
64800 2012... 201

10553... jmondal normal
10553... jmondal normal
10553... jmondal normal
10553... jmondal normal

% Inactive Jobs 83 T =B

step owner  queue wall queued: dispatc| total
[ 1056... tibbitts shared 1800 201... 201... 5
[] 1056... tibbitts shared ?l ? ? ?
[0 1056... tibbitts shared ? ? ? ?

s [l Console 2 % Remote Env
x % @ & & | 2

<terminated> shallow [Parallel Application] Runtime process 1

i @C/C++ CVS Repository Exploring [i}

.. system: trestles-login2.sdsc.edu g3 Parallel Deb

. System Monitoring ggParallel Debug

= B8

NOREOE (OE00e000

NOREAE (00000 I

NODRO (OOCHOEME IR
Il |ERR00000

(TR ATATR AT
Il [DOREOREE
aaaoonan

]
Hooooooo

Scroll to see more




Parallel Debugger

Parallel Debug
view shows job
and processes

being debugged

Debug view shows
threads and call

stack for individual
processes

Source view
shows a current
line marker for all
processes

Automatic
deployment of sdm
on target machine
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0o Parallel Debug - shallow/main.c - Eclipse - /Users/greg/testing/workspace

230 | O]z v 5]y ¥ (o

£ parallel Debug &2 3 || R ® 0|8 -

Open_MPI@abe.ncsa.uiuc.edu: default:job0 - Root [4]

{}+ = O | 9 Breakpoi |G Expressi |()= Variables £3

[ ¥ Parallel Debug 888 Parallel Runt... FiglRemote C/C...

&% Signals | {11 Arrays | 0= Variables

=

£jobo 0 E LA 2 4 Name Value
@ argc 1
@ argv 7fffffffd658
@ pi 5.957805E-39
%5 Debug 52 &3 0 * ep [0 - 18]
5=} shallow [Parallel Application] Qu [0 - 18]
Process 0 @V [0 - 18]
1/ Thread [1] (Suspended) @ psi [0 - 18]

= 1 main() main.c:38 4032ca €

1¢] main.c &3 = O/ 5% outline &%
TMPI_[)c:d:atype * setup_res(); »az \ \u ° ¥

math.h

imain (argc, argv)
€ ; O mpi.h

int argc;
€ char * argv[]; B stdio.h
{ decs.h
8 float pi=4.*(float)atan((double)l.); “+ worker() : void
float p[n][m]; /* Pressure (or free surface height) */ "L setup._res() : MPI_Datatype*
float uln][m]; /* Zonal wind */ - X p._ § N Ve
float  v[nJ[m] ! 7% Meri . main(int, char*(])
float psi[n]J[m]; /* Velocity streamfunction */ setup_res() : MPI_Datatype*
float pold[n][ml; update_global_ds(MPI_Datatype
float uold[n][m];
float  vold[n][m];
float h[n][m];
float z[n][m];
float dummyl[m];
float dummy2[n][m];
float tpi=pi+pi;
float di=tpi/(float)m;
float dj=tpi/(float)n;

B console 2 @ Memory| [£( Problems
Open_MPI@abe.ncsa.uiuc.edu:default:job0

Open Mpi Job

Parallel Debugging
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Built-in Terminal View

Issue commands
on remote target

using existing
: & Terminal 1 82 % Remote Environments
connection

information N B

Connect

e & Terminal 1 23

ISl= N ERY- R ~ b
Remote Tools: (org.eclipse.ptp.remote.RemoteTools_trestles.sdsc.edu - CONNECTED) - Encoding:
Unloading compiler-dependent module openmpi/1.4.3
[tibbitts@trestles-loginl ~]%
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Tutorial, VM

+ Tutorial slides

+ Most recent tutorial:
http://wiki.eclipse.org/PTP/tutorials/XSEDE2013
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Commercial Products

that include PTP
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Commercial Products

that include PTP

+ IBM Parallel Environment Developer Edition
+ Eclipse, PTP
+ Hardware Performance Counters . &=
+ MPI/OpenMP tracing/profiling de\IZ[OF;er Parallel
+ Assistance tools for IBM PAMI edition / Environment

+ XLC Compiler Transformation
Report viewer

+ NVIDIA Nsight development environment
+ Includes portions of PTP
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Online Information

+ Information about PTP

+ PTP online help
+http://help.eclipse.org

+ Main web site for downloads, documentation, etc.
+http://eclipse.org/ptp

+ Wiki for designs, planning, meetings, etc.
+http://wiki.eclipse.org/PTP
+Newest features: "New and Noteworthy” link

+ Information about Photran

+ Main web site for downloads, documentation, etc.
+http://eclipse.org/photran




paraleltools—plat

Mailing Lists

+ User Mailing Lists

+ PTP
+ http://dev.eclipse.org/mailman/listinfo/ptp-user

+ Photran
+ http://dev.eclipse.org/mailman/listinfo/photran

+ Major announcements (new releases, etc.) - low volume
+ http://dev.eclipse.org/mailman/listinfo/ptp-announce

+ Developer Mailing Lists

+ Developer discussions - higher volume
+
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Getting Involved

+ See http://eclipse.org/ptp

+ Read the developer documentation on the wiki
+ http://wiki.eclipse.org/PTP

+ Join the mailing lists

+ Attend the monthly Developer Meetings
+ Conf Call Monthly: Second Tuesday, 1:00 pm ET
+ Details on the PTP wiki

+ Attend the monthly User Meetings
+ Teleconf Monthly: 4t Wednesday, 1:00 pm ET

+Move Nov-Dec meeting to early Dec?
+ Details on the PTP wiki

+ Annual PTP User-Developer meeting




