Standard Model of Scientific Computing

All users must do these things...

Define the Run the Ancolyze Archive
Ovipu? Ovipu?
01100010 -
01101001 .
01101110

01100001
01110010

01111001

Write an input file in a Manually launch jobs Analyze simulation
format reminiscent of on impressively

Store data...
output in its most raw somewhere!
a dead language terrifying machines and unlimited form

Super-users think these are easy tasks, but most users are
overwhelmed!



A cooler model of Scientific Computing

Define the Runmn the Ancolyze Archive
Simulator Ovipu? Ovipu?
Ry 01100010 —
01101001 b
01101110
01100001
01110010
01111001
Write an input file in a Manually launch jobs Analyze simulation Store data...
format reminiscent of on impressively output in its most raw somewhere!
a dead language terrifying machines and unlimited form
\!/ Most of the stuff we
It would be better to _/ = need to do can be
have a computer I < e encapsulated for ease
program handle all of of use and/or
that... automated entirely

with improvements.
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it do in 9 pictures or less
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http://www.youtube.com/watch?v=8nJg1QU9cP4
http://www.youtube.com/watch?v=lbdaODQkVKQ

Where does it work?

Advanced
Nuclear Manufacturing

Data
Analysis

More 3rd Party
Tools

Coming in FY16!

Batteries

>
7/

Advanced
Materials

Quantum
Computing

Astrophysics

Basic 3D Geometry
and 2D Mesh Editing




Usability in Modeling and Simulation

How | send messages around the How | send messages to my code:
World:

2 @ = i 9:33 AM

/xolotl ../benchmarks/he-W 2067 .txt --
handlers dummy --petsc -ts_final _time
1000 -ts_final time 1000 -
ts_adapt _dt max 10 -

TR ' ts_max_snes_failures 200 -pc_type
e fieldsplit -pc_fieldsplit _detect coupling -
fieldsplit 0 pc type redundant -
E ‘FJ’?;,Ja?i)r,wBigTa?:on #eclipse ICE for . p '_ _p — yp .
200 students @ORNL tomorrow. | fieldsplit_1_pc type sor -ksp_monitor -
can't remember when | last spoke to
such a large audience. ' tS_maX_StepS 3

Jay Jay Billings ]
@FozzTexx @ProfFerguson ... who is
L nerfarmina esome weird comniiter

Really?!



How does it work? Plugins!

Components of NiCE
]
«component» «component»
“INiCEClient | — 1:- ~INiCECore
‘...‘ .".r. 1
« tzp.e» <<.u'§ gy
F K «component
«component» “INiCEltem

ZINiCEDataStructures

Plugins are:

e Dynamic Services - Completely reusable components!

e ‘“ltem” Subclasses - Most of the work is already done by the platform
e Self-contained, business logic - ONLY your code, not Ul, etc.

e Tools - Reusable components, tools, or things other



How does it work? Part 3

MyFirstitem Class Diagram

«interfaces
2] ltemBuilder

| Item

g2, getlitemMame () : String

{2 getitemType () : ltemType yay
ﬁbuild ( projectSpace : IProject ) : ltem

FEssEsEsEREE S8 S

| MyFirstltem

—| MyFirstitemBuilder _ _ e _
— | ...oodnstantiate» ) g2 MyFirstitem ( project : IProject )
Eg nam? LEng & setupForm ()
| CRtvpe - ftemTvpe &, reviewEntries ( preparedForm : Form ) : FormStatus
ﬁprncess ( actionMame ; String ) : FormStatus




How does it work? Part 4

42 Iltem Manipulation Activity Diagram

Create a new instance
=]
of an ltem

]_

proper ltem
subclass

User NIiCE MyFirstitem
Find and
_instantiate the Setup the

& Form and any
private date

v

Modify the
&2 parameters,
set values, etc.

)

J

If more information is needed

N
Cad

\

( Review new data to
-

check
dependencies

Specify what
the Item
should do

=]

-
-

Nothing to review or review
passed

£

|
\

Process Form
@ datato do
awesome task

=
=

if not
satisfied

if done




How does it work? Part 5

Things to keep in mind:

e You only write business code

e Ul and marshalling are provided by the platform (unless you want to
extend it)

e Codify only what is needed; reuse what you already have
(preprocessors, etc.)



How does it work? Part 6

£ Properties

! Node properties

Data . : ; 2
All properties available for this node can be medified here.
All of the data

Type:

M =0

structures are backed —

by sophisticated tools

so you deal with your -
domain. ~

restart_file_base
scheme explicit-euler

im

K

implicit-euler

- - splitting
Standardization for 0 sscheckro pici eulr
; crank-nicaolson
- ] s5_trmin bdf?
th e win ! W start_time k-2
[ time_period_ends
[ time_pericd_starts
[l time_pericds
[E] timestep_tolerance 2e-14
[l trans_ss_check true
¥ type Transient
[El use_multiapp_dt true
il verbose true
[ |_abs_step_tol -1
il |_rmax_its &0
[l I_tol Be-3
il line_search 'none'
[l nl_abs_step_tol le-50
¥ nl_abs_tol 1e-10
] nl_max_funcs 10000
Il nl_max_its 10
[l nl_rel_step_tol le-50
¥ nl_rel_tol le-d
[ ___Qn_fe_reinit true
4| [T

Comments

Mumber of times each timestep will be selved. Mainl
The relative nonlinear residual drop te shoot for durin
The scale factor for the predictor (can range from 0 tc
Use when restarting a calculation to force a change in
File base name used for restart

Tirme integration scheme used.

Top-level splitting defining a hierarchical decomposit|
Whenever the relative residual changes by less than th
Minimum nurmber of timesteps to take before checkil

The end times of time periods

The start times of time periods

The names of periods

the tolerance setting for final timestep size and synct
Whether or not to check for steady state conditions | _

If true then the dt for the simulation will be chosen by

Linear Absolute Step Tolerance

MNonlinear Absclute step Tolerance

Max Monlinear solver function evaluations =

Monlinear Relative step Tolerance

Specifies whether or not te reinitialize FEs i




Different views of the same data

4 )

<£Ent rj..rJ defaultValue="1,7899" ready="true" changeState="false"=
<AllowedValueType=Undefined</AllowedValueType=
</Entry:=

- J

/

o

entryl = new Entry() {
protected void setup() {
allowedValues = new ArraylList<String=>();
allowedValues.add("0");
allowedValues.add("50");
defaultValue = "1";

~

allowedValueType = AllowedValueType.Continuous;

}
};

entryl.setName ("Generic 1");

)

All of these are logically equivalent because of the standardization!

+ Input File(s)
This section contains the name of the file(s) used by this |ob.

Input File:| Caebat_Model_1 conf

~N

~ Electrical Properties
Electrical properties and setttings

Current Flux:

3602431

- J

Enabled Mame Value
[l predictor_scale

Comments

The scale factor for the predictor (can range from 0 to 1)




The Eclipse ICE Item Project Generator

This tutorial will teach you how to create new ICE Item Projects

You will need:
e Experience writing simple Java code

e Docker Image with Fern science code

You will learn:
e How to create an Item project
e How to create Model and JobLauncher ltems
e How to use those Items in ICE.

&OAK RIDGE

National Laboratory



The Eclipse ICE Iltem Project Generator
.o

select e = Enable users to go from
_— no code, to working ICE
I - Items for their scientific
+ & Eclipse Modeling Framework applica tion

+ (= Fortran

+ B Git
- & ICE Item Creation Wizards

ICE Item Project Creation Wizard

¥ & Java L XoX ) Resource - Provide information to launch Fern - ICE
T B e T ‘J@ [ Resource
+ & JavaScript = | [i2 Project Explorer 53 25 ¥ = A [Fem Launcherxml X = 5
» Edefault [ice next
+1 7= Mawen » Gy developerMenu (ice next] @ FernLauncher Item 1 Ready to process.
» & dynamicUl [ice next]
.gg;mw&mmwﬁa‘ ol Provide information to launch Fern Process: | Launch theJob [ [ Gal rre—"
“YICEDocCleaner [ice next]
= ~ Input File(s) ~ Docker Configuration
» [% meshEditorTutorial [ice next] This section contains the name of the file(s) used by this Job. This section enables the use of docker for this Job Launch.
e e
» 5 org.eclipse.eavp.aggregator [ice next]
» i org.eclipse.eavp.feature [ice next] Network File:  CUDAnet_alpha.ing Browse...
® N | » 5 org.eclipse eavp.parent [ice next]
ext > »Gorg eclipse.eavp repository [ioe nex] Rate File: rateLibrary_alpha.data Browse...
» ¥ org.eclipse.eavp.viz [ice nexi]
‘ » [ org.eclipse.eavp.viz.service [ice next]
» ¥ org.eclipse.eavp.viz.service.geometry [ice nexi] ~ Hosts
» i org.eclipse. eavp.viz.service.geometry.test [ice next] The available hosts for the job.
» ¥ org.eclipse.eavp.viz.service.javafx [ice next] Hostnames Operating Systems Execution Path
» 4 org.eclipse.eavp.viz.service.javafx.geometry fice next] | localhost  linux x86_64 | /ust/bin
» 7 org.eclipse.eavp.viz.service.javafx.geometry.test [ice n
» i org.eclipse.eavp.viz service.javafx.mesh [ice next]
» i org.eclipse.eavp.viz.service.javafx.mesh.test [ice next]
» 4 org.eclipse.eavp.viz.service.javafx.test [ice next]
» 4 org.eclipse.eavp.viz.service.mesh [ice next]
» i org.eclipse.eavp.viz.service. mesh.test [ice next]
» i org.eclipse.eavp.viz.service. paraview [ice nexi]
» i org. avp.Viz.service. paravi [ice next]
» i org. avp.viz.service. paravi b [ice next]
» i org.eclipse.eavp.viz.service.test [ice next]
» 7 org.eclipse eavp viz.service.visit [ice next]
» [ org.eclipse.eavp.viz.service.visittest [Ice next] Input File(s), Docker Configuration, etc. | Output Files and Data |
» i org.eclipse.eavp.viz.test [ice nexi]
» &5 org.eclipse.ice.aggregator [ice next] Tasks = Progress B Console 3¢ i = A=
» i org.eclipse.ice.caebat.batm [ice nexi] No consoles to display at this time.
» |7 org.eclipse.ice.caebat.batml.test [ice nexi] .
» i org.eclipse.ice.client [ice next]
» !4 org.eclipse.ice.client.compatibility [ice nexi]
» i org.eclipse.ice.client.rep [ice next]
» i org.eclipse.ice.client test [ice next]
» ¥ org.eclipse.ice.client.widgets [ice next]
» 4 org.eclipse.ice.client.widgets.moose [ice nexi]
» i org.eclipse.ice.client. widgets.moose.test [ice next]
» i org.eclipse.ice.client.widgets.test [ice next]
» 7 org.eclipse.ice.client. widgets.test.utils [ice next]
» 4 org.eclipse.ice.core [ice next] |
» " ora.aclinse.ica.core.inxrs.tast [ice next |

= itemD

Rat



Visualization
Components

Resource
Components,
Geometry Editor
Components, and
Mesh Editor
Components

ORNL is managed by UT-Battelle -%OAK RIDGE

for the US Department of Energy National Laboratory




Resource Component

* Add a component to your item which will display
output using CSV graphs or Vislt 3D visualization.

[ PlotEditor  |[7] Plot Editor | (=] Plot Editor 57 |

Select series... Close

DB: fire.silo
Cycle: 0

Pssudocler
Var: termperatue.

e

—4038

—a273

Ve 5756 248
Win: 29.d8

o e e A e T R RN ] S =
7291
7000

6500
6000~
5500

5000

1500
user:
40003 Tue Ma

/

500 o
v

-191

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
-1010 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 6200 6400 6600 6800 7000 7201
Axis

—— Y0 ——¥0_error —— Y1 ——V1_error —— V2 ——2_error ——X

%OAK RIDGE
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Editing 3D Structures

* Add a Geometry Component to your Item to edit 3D

shapes.
* Add a Mesh Component to your Iltem to create

polygonal meshes.




Scripting ICE with EASE

>
/

Iz
|1C

. U.S. DEPARTMENT OF

ENERGY

#. OAK RIDGE NATIONAL LABORATORY

MANAGED BY UT-BATTELLE FOR THE U.S. DEPARTMENT OF ENERGY



Outline

e Install and Configure EASE
e (Creating and Running Scripts

e Using the Sample Scripts



Installing and Configuring EASE

[ NN ) Install

Install Extensions %
Select extensions to install. Press Finish to proceed with installation. E E
I AS I J th O n I n Sta I I ati O n Press the information button to see a detailed overview and a link to more information.
y Find: | Show Installed
JythonEngine

e PyDev Installation

Jython integration inte EASE as Python Engine

e EASE Configuration

Eclipse Marketplace

Select solutions to install. Press Finish to proceed with installation. |

Press the informatien button to see a detailed overview and a link to mere information. r"_j\l Cancel
Recent Popular Installed 4 Feoruary Newsletter
Find: | O pydev @| Al Markets &| | All Categories e Go
PyDev - Python IDE for Eclipse 4.5.4 [ ] @ Preferences
PyDev is a plugin that enables Eclipse to be used as a Python IDE (supporting
also Jython and IronPython). It uses advanced type inference technigues to Shell v i
@pYDeV provide... more info » Maven
by Brainwy Software, EPL Model Editor Defines look and feel as well as behavior of the script shells.
IDE Python Aptana Pydev Diango MOOSE
B Mwe2
N Appearance
* 312 #»  Installs: 494K (15,108 last month) Install » Mylyn s
» NLSDs! See Colors and fonts to change the font settings for shell output.
P Parallel Tools
" » Plug-in Development History Length: 20| entries
Vrapper (Vim) 0.64.0 N I
¥ PyDev Show modules as flat list

Vrapper acts as a wrapper for Eclipse text editors to provide a Vim-like input
scheme for maving around and editing text. Unlika other plugins which embed
Vimin... more info

by Vra
free

> Remote Development
» RTask Auto focus text input field
¥ Ruby
¥ RunfDebug
¥ Scripting
Modules Preferred Engine: | Python (Jython)
Sc
Sh
» Server Bl Scala  JavaScript  Python
SWTBot Preferences .
P Tcl
¥ Team
¥ Terminal
P Texlipse
Validation
u . » Visualization
i »Web
ML

P Xtend Restore Defaults Apply
I Mtext

am, GPL Keep last command in input field

emulation GPL

* 78 #» | Installs: 78.0K {2,431 last montn) Install
t Locations

Shell startup commands

Marketplaces

S

Cancel @ Cancel




Creating and Running Scripts

e New File
File

Create a new file resource,

Enter or select the parent folder:

myScripts

= mySeripts
E"_:‘; -
| org.eclipse.ease.lang. python
> "'u_:;'j org.eclipse.eavp.aggregator [ice next]
> [Eg org.eclipse.eavp.feature [ice next]
[ 3 "EEI' org.eclipse.eavp.parent [ice next]
" " fr_:l'j org.eclipse.eavp.repository [ice next]
' re a I n g a y O n C rl p > 'E& org.eclipse.eavpyiz [ice next]
> E‘_Jf org.eclipse.eavpviz.service [ice next]
| 4 "v_:& org.eclipse.eavpwyiz.service.geometry [ice next]
» "t:_j org.eclipse.eavpviz.service.geometry.test [ice next]
> "u_:% org.eclipse.eavpwiz.service javafx [ice next]
- . L Ej'org.ccl'lpse.c:wp.viz.serv'lce.javaf:.gﬂometry [ice next]
. W rl tl n g a Pyt h O n S C rl pt | "t:_& org.eclipse.eavp.viz.service. javafx.geometry.test [ice next]
n 5] A g

Eila name: | nm@aring n
_| Plug-in Development - myScripts/myScript.py - ICE - /Users/gw6/Work/workspaces/fice
WA g B o A O B # G (R o

= |

I 5 [y Resource |{p=Plug-in

e Running a Python Script =~ = ™ =

[ice next]

ng.python
gregator
feature
arent [i

[ice next)

[ice next]
next]

mnsitory fies ned]

|* Proplems &) Target Platform State & Console 3

Jython: LimyScripts/myscript.py [terminated]
result was: InfoError

b {. Problems <" Search [EJ Console L-! Modules Explorer 53




Using the Sample Scripts

e createAndEditPython.py
e createAndProcessPython.py
e iterateChangeParameterPython.py

e listFromScratchPython.py



ICE Dynamic Ul Tutorial

This tutorial will teach you how to change the ICE Ul with only some small
amounts of text.

You will need:
e Experience creating Eclipse plugins

e Experience writing Ul code with SWT
e Experience creating an ICE ltem

You will learn:
e How to create news pages in ICE’s FormEditor
e How to create new EntryComposites in ICE’s Form editor
e How to publish Ul updates to the Eclipse 4 Context



For example...

Change this...

= Data
Some Data

Data Entry:

.. Into this...

» Data
Some Data

My button in new Entry widget.

.. without changing the way ICE draws the UI.



The Eclipse ICE Developer Menu

This tutorial will teach you how extend the ICE Developer Menu

You will need:
e EXxperience creating Eclipse plugins

e Experience adding Extensions

You will learn:
e How extend the Developer Menu with custom actions

Run Window Help

Clone ICE
! Framework > Build ICE
' ICE Tests

8% L

>

%

OAK RIDGE

National Laboratory



Eclipse for Science

How the Parallel Tools
Platform can enhance the

development of scientific
applications

ORNL is managed by UT-Battelle %OAK RIDGE
for the US Department of Energy National Laboratory




Parallel Tools Platform
Enabling Parallel Application Development

parallel tools platform
(ptp) Tools to assist new

breed of programmers

Best practice tools for
experienced parallel to develop parallel

' -
programmers GC l | p Se programs

Leverage Eclipse ecosystem Improve parallel tools Provide focal point for parallel

; a?d com:nun(ijty for . and the productivity of tool development for a broad
evelopment and suppo tool developers range of architectures

%OAK RIDGE

National Laboratory



PTP Application Development Cycle

oding & Static Analysi

S Make - tost.c - Eclpse SOK BE<]
Fie £t Refactor Navgats Search Promct Rum WPl Artfacts Window b
If-Held@-a8-8-6-1%-0-%-|n@®|®v & -
= -

PLERCISES | Gavake &'ava

T ke rgecs 5 havigar| =5 e -
N Bl asse~

5 & MyMakeproj U o
% Q Bnares o angh
o 3 incuces o
% & Debg o man

i Myproicee
& MyProgiotindexed

1 Jsend (ressage, ot

TDHep 51

T = T
FIEr XIS e e — Il

MPI_Comm_rank

iRt MPI_Comn_rank (4PI_Comm, int *);

Retums the rank of the local task in
the group associated with a

= WO

FFFEFIEIEIEEE
555§
2

ot L
3 AlTopics %7 Search (58 Relted Topcs e
] ] M1 CoM_WoRD Constant
sockmacts

B

B wiitable Smart Insert

& Baaaddan

Dynamic & Performance Analysis

Application Execution

e00 Ecipse 50K
™ wontors 5 . 1 systm: oginiIs ac wexas.eds T3
=

B 7160 oo merme Se0 3 ol TaRMNG
= acawelobs 51 - .
ey owr e sl qusess dstn oo
0 reat mon 7 Tion e 7 st o
O ‘arees e 7 Shoo o2, 3 i s>
O Seois e sese a7 e s
B Seores mior. s sess il 0 o sommio
Soir s 1 st izl 1 Somrrio
O o 1 s 0 s
O Seimo s, 1 scozminl 7 %o
O Seselwis s seo il 2 s
O Sy 7 seo il 7 2isommio
O st 7 seozoel 7 2ssmwm
D Seteye 7 seeoamie. 2 s
0 Seaass tatss. Sl 0 sesmmi
[ Seoses tmass 0 seseo el 0 s
O oo rmers 5 seeocmel 0 s
O Seomi s 0 seeodwinl 0 s
B Seessz s secoamie. 2 sssmmm

2 Comsoe 12 roperes

DLOA D ot 609 [

£ PTP Debug - MyMPIProject/test - Eclipse SDK

Fle Edit Refactor Navigate Project Window Help

3 & |4 0r 0~ |1z | o~  [Eirre osbug 880 . Bocices

28 Parallel Debug 2 = B 9% Breakpoints (- Variables 53 &f Expressions = B
ORTE@scO7tutorialid 1 (g = o ® 0 o =
0jobo2 o+ v Name Value a
 my ok isis765
% num_procs 134515657

3 Debug 33 D L % source -1076822980
= §3 MyMPIProject [Parallel Application] @ dest 1076823128 g

< & Process 0 I =

~ 4 Thread [1] (Suspended) m
1 main() testMP| 0 80489b0 j

I )

(g testMPl.c & =8 g outline 2 =8
g, B &R e 7
L int /* rank of proce: s RN
im 7+ nunoer of Y = mpih

im + rank of sender 1/ .

s in 7% rank of receiver ¥/ # stdoh

. int ta e; * tag for messages */ o string.h

. char message[100];  /* storage for message */ I .

| Wistatus status ; 7% retum status for receive */ cale_piint, int) : void

| o main(int, chart) : int
| estartup

. WPLInit(sarge, &argy);

b+ i out process rnk +

| WPI_Comm_rank(MPI_COMM WORLD, &ny_rank); =

T )
B Console 52 0 Memory| @) Error Log| 2. Problems ]

Application Debugging
%OAK RIDGE
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Coding & Static Analysis

 Eclipse provides a wide variety of coding assistance tools

— Project management, Editing and formatting, Navigation, Advanced
searching, Refactoring, Version control

« C/C++ Development Tools (CDT)

— Standard (Makefile) and managed builders, Support for arbitrary
toolchains, Visual debugging using GDB, High level views (outline view,
call hierarchy, type hierarchy, include browser), Refactorings

 Parallel Tools Platform (PTP)

— Fortran, New project wizards (MPI, OpenMP) Content Assist, Hover help,
Built-in API descriptions (MPI, OpenMP, LAPI, UPC), Location of parallel
“artifacts” in code (MPI, OpenMP, PAMI, and UPC), Barrier analysis,

Deadlock detection

« Python Development (PyDev)

— Code completion, type hinting, refactoring, debugging, interactive
console, unittest, code coverage, Django integration

g,OAK RIDGE

- National Laboratory



Coding & Static Analysis

» Assistance tools to increase productivity
of parallel programmers

— New project wizards (MPI, OpenMP)

— Content Assist (command/API completion),
hover help, built-in API help descriptions in
an html help “view” (MPI, OpenMP, LAPI,
UPC)

| O~ | @ - |4l 2| &~

¥ Show MPI Artifacts

! #» Show OpenMP Artifacts

#7; MP| Barrier Analysis

2

# Show UPC Artifacts

% Show LAPI Artifacts

v

=71

V: Tasks | El Console | [2: Problems | MPI Artifact View 23

| Filename

| [ Aritact
» MPI_Bcast
- 13 - »
— Location of paral lel “artifacts” in code: MG
]
» MPI_Init
) I ’ » MPI_Comm_size
» MPI_Send
= string.h
i » MPI_Recv
© man
© MPI_Comm_rank(nt,nt %) int Returs the rank of the local taskin | = @
0 MPL_Comm_rark(#P1_Comm, int % nt | e ject Setti A
WP1_Conm_remote_croup(ntnt ) nt MPI Project Settings —>
MPI_Comm_remote_group(MPI_Comm, MP| Select the MPI include path, lib name, library search |
© MPI_Comm_remote_size(nt,int *) int path, and build command information to be automatically
© @ MPI_Comm_remote_size(MPI_Comm, int *)
e
Add MPI project settings to this project
<] >
— [] use default information
>
Include Path: C:/mpich2/indlude
Library name: mpi
mmmmmmmmm Library search path: C:/mpich2/lib
5 MPI compile command: | mpicc
et
e MPI link command: mpicc|
::E [ indude sample MPI source file?
-
st
st
I L J
| wriable smartimset | 25118

MyMPlproject.c
MyMPlproject.c
MyMPlproject.c

MyMPlproject.c
MyMPlproject.c
MyMPlproject.c
MyMPlproject.c
MyMPlproject.c

Luase 3

S
PERCS

%OAK RIDGE
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Fortran Development Tools

* Photran features:
— Supports Fortran 77-2008
— Syntax-highlighting editor
— GUl interface to gdb
— Makefile-based compilation
— Compiler error extraction
— Outline view
— Open declaration
— Fortran refactorings
— C preprocessor support

" 'Fortran - bstfit.f90 - Eclipse Platform

File Edit Navigate Search Project Run Window Help

5~ & ovd -

[§ Fortran Projects &3

® Make Targets 53

P Ewhatever2

5§ o P B R o ¥
_module Mdataset E]! —
b EEMMFP implicit none DE ¥ ) Mdataset =l
¥ {z5>org.eclipse.photran-sam v Tdataset
L 9 pse-p P ! Declare a Tdataset type to hold data points 9o
b < Binaries type :: Tdataset ¢ datapt
P (4 src-fixed-form feal i datapt(4,16000) ° npts
integer tionpts
b () src-fortran-and-c o real valsum(4) ¢ valsum
b (4 src-gaussian-elimination | | @ real Loyalsum(4) @ valsum
real it xysum(3) °
P src-includes logical :: has_np(2) xysum N
P (4 src-language-features end type Tdataset @ has_np
< 1 >src-line-fitting end module Mdataset v P BstFitProj
» % >bstfit.f90 1.1 (ASC “  LoadDataSet
program BstFitProj o
3 .cvsignore 1.1 (ASCI ShowDataPoints
D (4 src-modules [+]|®  use Mdataset = ®  squareDistances [v)
< ) (] ] [») L o 1

P = org.eclipse.photran-samples

e

- 0~ Q- [ & B | @ # |G- [0- 00w e o S (EEFortran
il = m = B g outline 8 =8

= 8 [2 Problems &2

& = 26 errors, 0 warnings, 0 infos

Console Properties » Y =0

Description Resource

@ Derived type definition has no components bug138221.f

@® Error: Component 'valsum' at (1) already declared at (2) bstfit.f90

@ FILE tag must be of type CHARACTER bugl18974.f
@ llegal preprocessor directive bugllSQGl.fE]

[«

D)l I D]

%OAK RIDGE
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Python Development

& PyDev - Robots/src/robots/tests/test_robot.py - Eclipse SDK - Dlll .
File Edit Source Refactoring Mavigate Search Project Pydev Run Commands Window Help [ PyDeV IS a Python I D E for
-Fg PyDev Package Explorer 23 =0 fE] test_robot 23 =0 .
SIS ‘ L v 1- import unittest All ECI I pse
B = Robots @ 2 import unresolved_ import -
g t;‘?src & 3 import unittest as unused_ import

Bl & robots ;7 C / P h I

X : « Create/manage Python modules

L8 _nk_.py

i gf’:] test_robot.py v X

H @ init__.py & class TestCase (unittest.TestCase):
i & ke 9 . agn
] E]core.py L F II f E I p d t
B vy 10 ull array o1 ECIlIpse eaitin
@] project 11- def testRobots(self):
. 12 from robots.core import Robot
i : ° features for Python
& python (D:\bin\python26S\pythor e robot = Rohot ()
14 rohot.Walk()
5 robot.SayHello()

o
=

01'; print undefined varisble = ® Python debugger

o
0 w

< | o
(B2 outline E:@Q 220 det I:”f::fgﬁm%mthseu(fm]: . L InteraCtive CO”SOIG With Python

B | 22 \
o interpreter
- 4= unresolved_import ff
i 4— unused_import = unittest 27 i == ' main ': . . .
S o el * Integration with Python unittest

“— Robot (robots.core)

O ravosusuasa y and code coverage modules
«| | »

J 0¥ Writable Insert 28:20 J
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PTP Application Development Cycle

Coding & Static Analysis Application Execution

000 e SOK
|3 Make - test.c - Eclipse SDK BEX)
Fie Edt Refactor Naveate Sewch Pramct Run NPl Arbfacts Window e e . TS
-l | @ -&8-B-G- % -0-%- | m@® &5 |8 -5 - G- - 5| Gavake &'2va s G ine
ke rofecs £ v =B % =8 -
2| Bl aawe~
=& MyMakeProj ' swgo.h
- ? Binaries o syngh
= & incues o moin s ™7 s ok mowie
% & Debug o man G0 1 dnl Smmang
e[ R G0 1l mane
% B2 MyProPe o e
&5 MyProgiotindexed = ot e
Cl S 0wl imwec
/7 use sezleast so T e
i uPI J5end (message, st u o
L] ot T vl
_ B i o s e 3 i T
N =8 - = va
Hep 53 = T @ D) = nsctve obs 52 a
AT I -
< E o e ] h e cciiact e S| 0 reat mon 7 Tion e 7 st o
MPI_Comm_rank B e acstact [ Fiensme | tneto [construct [~ s
- - i MPI_Init test.c. 17 Function Call
int MPI_Comm_rank (MPI_Comm, int *); M MPI_Comm_rank test.c £ Function Call
=(| et wer com woro teste = Constant
PP vr WP Conm size teste 2 Function Call
the group associated with a. M MPI_COMM_WORLD test.c 3 Constant =
communicator v P send teste 2 Functon Cal
v w1 teste E Canstant
= ] 3] M vercows woro testc 2 Const
GoTor My WPLRe 37 Function Call
e P il = = - B e ) e o
13 ArTopics %7 search 5 Relted Topes e oo S = e stescages © Conoe 1 5 oparies (2 ot 2 Taks
sookmarts <l B]
i wrigble Smartnsert o comts o ity s s e
[EET—
| -
g € PP Dobug - MyMPIProjscttest - Eclipse SDK
fle Edit Refactor Navigate Project Window Help
4 | By O @F = | & =4 7 |EPTP Debug| B8 PTP Runti... FC/C++
12 Parallel Debug 52 = B 9% Breakpoints (- Variables 53 &f Expressions = B
ORTE@scOTtutoriald 1 (g = o ® 0 e =
= - 0 jobo2 0@+ Name Value
———— ¥ job06. @ my_rank 4545765
T ———— 5
% num_procs 134515657
= alaa 4 4L =
- hodlod s8R 3 Debug 32 D L % source -1076822980
. > § MyMPIProject [Paraliel Application] @ dest 1076823128 ]
~ & Process 0 \ 2]
~ 4 Thread [1] (Suspended) m
1 main() testMP| 0 80489b0 j
L |
— =8| & outline 3 =a
= a, F e v
/% rank of proce: LR
Toww + 4.0 A Bee /* number of proce: */ M mpih
/* rank of sender */ -
7% rank of receiver ¥/ # stdoh
tag = 0; + tag for messages +/ u stingh
char message[166];  /* storage for message */ .
WPI_Status status ; /% return status for receive ¥/ cale_piint, int) : void
o main(int, chart() : int
/+ start up ¥
MPI_Init(Sargc, &argv);
+ find out process rank
MPI_Comm_rank(MPI_COMM_WORLD, &my_rank) ; =
N I ,
& Console 22 0 Memory €] Error Log (2. Problems w bl
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Application Execution

 Launching & Monitoring

800 System Monitoring - Eclipse SDK N Ran
- w |O-35- [N B OB ERARS |y [Qr - (Qauick Access )| £ | Eic/ce+ [zSystem Monitoring Create, manage, and run configurations
= Monitors 53 \ & |4 =g Create a configuration to launch a parallel application in Parallel Perspective ;»"
Status Connection Name System Type
% lonestar GRIDENGINE -
localhost OPENMPI XiB3®-
forge "TORQUE Name: |shallow
type filter text . . . . . . .
(£ Resources ) Application| 5 Debugger| ¢4 Arguments| % Source| 7 Environment| [ Common|
[€] C/C+ + Local Application .
£2: Active Jobs 53 veopq @ Ecipse Application Resource Manager: | OMPI@LargeCluster =]
step lowner lqueue wall queuedaldispatch totalcore status =7 Java Applet
571243 ilievit norm.. 86400 7 2012 4104 RUNNING 71 Java Application Launch Attributes
571340 kajoh... norm.. 85400 7 2012 348 RUNNING
571371 ccgg large. 64800 7 2012. 48 RUNNING Ju Junit
571417 jap0l norm.. 86400 7 2012 768 RUNNING 34 JUnit Plug-in Test { Simple | Advanced |
571419 jap0l norm.. 86400 7 2012 96 RUNNING 05Gi Framework 7
571467 brightzh norm... | 85400 7 2012 72 RUNNING
571507 onan... norm.. 86400 7 2012 72 RUNNING It Parallel Application Number of processes: |1
571539 kyoung norm... 86400 7 2012 12 RUNNING £3 shallow Options
571579 ado  norm.. 86400 7 2012 504 RUNNING 75 Task Context Piug-in Test
571590 vkcl02 norm.. 85400 7 2012 12 RUNNING \ )
571640 tg459... norm. 25200 ? 2012. 60 RUNNING J Task Consext Test Lz [DETEE D (ol
571679 onan.. norm.. 85400 7 2012 72 RUNNING & View Latex Document | Prefix
571686 gchou norm.. 86400 7 2012 72 RUNNING
571687 gchou norm.. 86400 7 2012 72 RUNNING
571688 gchou norm. 86400 ? 2012, 72 RUNNING Hosts
571689 gchou norm.. 86400 7 2012 72 RUNNING —
571690 achou norm.. 86400 7 2012 72 RUNNING [ Host file: (_Browse )
2 Inactive Jobs 58 EEN | Host list:
step  lowner queue wall queueda dispatch totalcore status
O 437416 mont... ? 7200 2012.. 7 | 21996 SUBMITTED
O 437421 mont... ? 7200 2012.. 7 | 21996 SUBMITTED
O 437424 mont.. ? 3600 2012.. 7 | 21996 SUBMITTED
O 560748 tg803... ? 86300 2012 7 1692 SUBMITTED
O 560749 tg803... ? 86399 2012. ? 1692 SUBMITTED |
O 561937 tg4s5... ? 86400 2012 7 96 SUBMITTED 10
O 561939 tg4s5... ? 86400 2012 2 96 SUBMITTED
O 561940 tg4s5... ? 86400 2012 7 96 SUBMITTED Filter matched 12 of 12 items
O 561941 tg4ss... ? 86400 2012 ? 96 SUBMITTED X |
O 562503 yza 7 86400 2012 7 24 SUBMITTED ~ |
O 562504 yzq 2 86400 2012. ? 24 SUBMITTED Close € Run ) |
O 562505 yza 2 ssa00 2012 2 24 SUBMITTED |
O 562506 yza 7 86400 2012 7 24 SUBMITTED '
[ s62888 tg45s... ? 86400 2012.. 2 96 SUBMITTED \
O 562889 tg4ss... ? 86400 2012 ? 96 SUBMITTED \
O 562890 tg4ss... ? 86400 2012 ? 96 SUBMITTED
O 562891 tg4ss... ? 86400 2012 ? 96 SUBMITTED
1 562892 todss... 2 86400 2012 7 96 SUBMITTED )
Messages [ Console 52 Properties Problems | Tasks =8

No consoles to display at this time.

LML DA Driver (lonestar): (90%) -

= Improves visibility into target system
= Single point of interface for launching and
Contr0| Open MPI

a

LoadLeveler

= Manages interaction with different runtime — N b

systems and job schedulers RN MEICHZRSTE TR

PE
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Application Execution

* Target Configuration Framework

- Extensible framework for launching & monitoring
— System and node status information
— Job status (e.g. position in queue) & application status
— Job submission & control
— Debugger launch

 Configuration files to support different resource managers
— Job schedulers (LoadLeveler, PBS, Torque, SLURM, GridEngine)
— Interactive runtimes (e.g. PE, Open MPI, MPICH2, MVAPICH)
— Systems (AlX, Linux, Power, x86, BG/Q, Cray)

 Local or remote system support
— Command-line tools executed locally or via ssh connection

%OAK RIDGE

- National Laboratory



PTP Application Development Cycle

Coding & Static Analysis Application Execution

eao e 50K
S Make - test.c - Eclipse SDK BEX] 2005 lol@eli i s Gooeas i)
Fie £t Refactor Navgats Search Promct Rum WPl Artfacts Window b 7 wontors 21 w | [+ % = 0 Jiiee ey
Irg-He | @-a8-8-G-|%-0-%- | m@® &% |8 -5 - G- - 5| Gavake &'2va s G tins s
) Make Projects 53 Navigator| Sl =Hjo X\ =0 == et
YA Bl awwe-
= & MyMakeProj o stgon .
% ¢ Binaries e U sengh
© & Inchdes g o moin s ™7 s ok mowie
% & Debug HER o man T 1 ma. amwne
&-( [T = T e
% B2 MyProPe I = S iz sememne
-8 Mypropotindexed 1 (my_zank 1700 ¢ ot e
sprinct (message, "Gressings from process 3| L e
s = 05 C] S e o3
7 ise sieiensa so thas 0+ et cxamsmcell S o e
i MPIJSend (message, strlen(message)+l, MPI C St 7 zois 72 UG
"~ Tisst G om0l 72mawec
o, o, 1P [ I A e
BN == =
= @B A e L L S — 2 -
AT I — o s i
E o) [ corske| et avactvew 5 = LR
MPI_Comm,_rank (B e acstoct [ — ey [ Constr - JmaE 7 i
W MPI_Init test.c. Function Call 86399 2012 ?
int MPI_Comm_rank (MPI_Comm, int *); M MPI_Comm_rank test.c £ Function Call snpon 4
= vr v commw testc » Constant o
Retums the rank of the local taskin | || WPL_Comm_sze teste » ] umE
the group associated with a. W MPLCOMM_WORLD teste » Constant D e 0 i
communicator H MPI_Send testc 3 Function Cal e o e i)
o)l weroue teste E Canstant B it s el 1w
M MPI_COMM_WORLD test.c 32 Constant - s 7 st 2012 ! - e
< > L com i ) w7 s
Toto s 7 Functon Call Qamms s Een ) i
> Mr MPLCHAR 37 Constant I B Seessz s secoamie. 2 sssmmm
B Topics %7 search 0 Reated Tories Ht MPL_COMM_WORLD E) Constant 2 abessages ) comsole 1 properes me s
ExEio @l B]
witabe Smartnsert o comts o ity s s e

DLOA D ot 609 [

£ PTPDebug - MyMPIProject/test - Eclipse SDK
Fle Edit Refactor Navigate Project Window Help

¥ v o5 [EBPTP Debug) B PTP Runti.. GEC/CH+

£ Parallel Debug 2 =B [% Breakpoints ¢ Variables 33 . &7 Expressions = 8

ORTE@scOTtutoriald 1y (g % o @ 0 & L (v oY
0b02 @ | name Value a
i

2 job06.

& my_rank 4545765
- & salaaddan

@ num_procs 134515657
- TR L L - O o source 1076822980
e ~ §4 MyMPIProject [Parallel Application] & dest 1076823128

< & Process 0
~ 49 Thread (1] (Suspended)

main() testMPI.c:50 80489b0

I

I

[ testMPlc 22 38 Job05:0

e
int my_rank; J* rank of process */ LI

——ma int nm_procs;  /+ number of processes +/ = mpih

int source; /* rank of sender */ u

int dest = o; 7% rank of receiver ¥/ # stdoh

int tag /% tag for messages * o string.h

char message[100];  /* storage for message */ I .

WI_Status status ; 7% retum status for receive */ cale_piint, int) : void

o main(int, char¥(]) : int
/* start up W1 %/

WPI_Init(sarge, &argy);

+ find out process rank ¥
HPI_Comn_rank (HPT_COMM WORLD, Simy_rank) ; &

I
& Console 3

0 Memory| €] Error Log| (2. Problems
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Application Debugging

« PTP Parallel Debugger

& PTP Debug - MyMPIProject/testMPl.c - Eclipse SDK
File Edit Refactor Navigate Search Run Project Window Help

o |3y O Qv O | i | 4

2 Parallel Debug

ORTE@sc07tutorial: d | 22 @ 0 8 o @
£ job02 ol

‘¥ job06

#5 Debug 2 o < v =a

< & MyMPIProject [Parallel Application]
v &2 Process 0
v @ Thread [1] (Suspended)

g testMPL.c &
{

int my_rank;

88 j0b05:0

/* rank of process */

int num_procs; /* number of processes */
int source; /* rank of sende
» int dest = 0; /* rank of recei: *
int tag = 0; /* tag for T
char message[100];  /* storage for message */
MPI_Status status ; /* return status for receive */

/* start up MPI */
MPI_Init(&argc, &argv);

/* find out process rank */
MPI_Comm_rank(MPI_COMM_WORLD, &my_rank);

& |#2PTP Debug| # PTP Runti... THC/C++

= 8 9 Breakpoints = Variables 8 & Expressions = 8

= 1 main() testMPI.c:50 80489b0
T

El Console 82 [ Memory ©]Error Log [2: Problems

% B
£ Name Value =
@ my_rank 4545765
@ num_procs 134515657 L
@ source -1076822980
< dest -1076823128 =
Bl
)
=0 & outline % =
2 BRE o
5 mpih
4 stdio.h
o string.h

o calc_pi(int, int) : void
o main(int, char#{]) : int

Mid-scale integrated debugger

Tightly integrated with Eclipse

Supports debugging multiple jobs
simultaneously

Utilizes backend debugger (e.g. gdb) for
low level operations

Targeted at SPMD programming models
Supports mixed MPI & thread
debugging

Single process and group operations
Platform for building new debugging
paradigms
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Application Debugging

« Scalable debugger using multicast reduction
network

* Integrated with PTP and launched using target
configurations

« Supports basic debug commands
» Uses gdb on backend

_{ofx|

Monitors | Breakpoi... | Modues |9+ Varisbles &2 . — O
=

v v

process process

v
process
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PTP Application Development Cycle=

Coding & Static Analysis Application Execution

eao e 50K
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o (3 te = s e e Geo ) B susmawee
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x Tisst G om0l 72mawec
= == M =
= B ol e —— B s -
AT I — -
€ s o i eyt R | preea Tion e 7 st o
MPI_Comm_rank | Leerarstoce [ Fiename | tinetio [constuct [ e R v i
W Pt teste Function Call B it as 1 Mmedd. 1 o e
int MPI_Comn_rank (MFT_Comm, inc *);| [|f| M1 MPLComm_rank testc 2 imction Cal B oot  memn ) s
- - - = ||| Wiy MPI_COMM_WORLD test.c 20 Constant O 561940 tgass... 7 86400 2012 ? 36 SUBMITTED
Retums the rank of the local taskin tir WP _Conm size testc = Function Call Bioime 1 memis 1 kammd
the group associated with a. v MPI_COMM_WORID teste » Constant Bl 7 smema ;e
commuricator tr ML Send testc 3 Funcion Call Bl 1 Emni 0w
<)l e teste E Canstant B it s el 1w
B o s smemi. 1 dumamp
< ] 3|2 s ) mo el 3 s
Toto R [ Gamums  wmE 0 R
> ML Semwr s sz 7 ammm
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£ PTP Debug - MyMPIProject/test - Eclipse SDK

Fle Edit Refactor Navigate Project Window Help

3 & |4 0r 0~ |1z | o~  [Eirre osbug 880 . Bocices

B8 Parallel Debug 52 = 0% Breakpoints - Variables &2 47 Expressions = O
ORTE@scOTtutorial: d

@ 22 LIRS o -
0jobo2 o+ v Name Value a
& my_rank 4545765
% num_procs 134515657
AL D Ll U + source -1076822980
< £ MyMPIProject [Parallel Appiication] © dest 1076823128 8
~ & process 0 I =
< 5 Thread (1] (Suspended)

1 main() testMPl.c:50 8048950 j
I )

[ testMPl.c &2

=8 g outline 2 =8
g, = P
L int /* rank of proce: s RN
im 7+ nunoer of Y = mpih
im + rank of sender 1/ .
s in 7% rank of receiver ¥/ # stdoh
. int ta e; * tag for messages */ o string.h
. char message[100];  /* storage for message */ I .
| Wistatus status ; 7% retum status for receive */ cale_piint, int) : void
| o main(int, chart) : int
| estartup
. WPLInit(sarge, &argy);
b+ i out process rnk +
| WPI_Comm_rank(MPI_COMM WORLD, &ny_rank); =

T )
B Console 52 0 Memory| @) Error Log| 2. Problems ]

Application Debugging
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Dynamic & Performance Analysis

* Dynamic Analysis Tools

Perform analysis on the running
application using external tools

Generate results that must be brought
back into Eclipse as part of the
development workflow

May require external tool for
visualization or other purposes

& MP

(1 Callpath profiing
() Phase Based Profiing

L] ® Pr o)

(0 Trace

Select Makefile: [Makefie tau-mpi-pdt B3]
©  TAU: ParaProf: Application 3, Experiment 3, Trial 3. [~ |[0](x ]| t TAU: ParaProf: 3D Visualizer: Application 3, Experiment 3, [~ |[0][x |

(BT
File Filter Windows Help

O wmiaze
AN

M

O MPIBeast)

B MPI_Comm_rank
izeQ)

Ow
| N
Bwm
| N
Bwm
[N

PI_SendQ
ULTIPLY_MATRICES

File Options

dows Help

] oo

Problems | Console| Properties| MPI Artifact View OpenMP Problems | OpenMP Artifact View| %

T

Zoom : 4.30 (2.268)

Launch ParaProf
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Dynamic & Performance Analysis
« Tuning and Analysis Utilities (TAU)

Instrumentation and transparent re-build of
application executable

Execution of profiled application and collect
performance data

Performance data visible in Ul

Launches paraprof visualization client from
Eclipse

 Graphical Explorer of MPI Programs (GEM)

Formal Dynamic Verification of MPI Applications

Detects all deadlocks, assert violations, MPI
object leaks, and default safety properties

Matches sends and receives

Allows post-verification review of highlighted
bugs

Works with a variety of MPI implementations

%OAK RIDGE

- National Laboratory



Online Information

* Information about PTP

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

— Developers’ wiki for designs, planning, meetings, etc.
* http://wiki.eclipse.org/PTP

— Articles and other documents
* http://wiki.eclipse.org/PTP/articles
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Community

 PTP Mailing lists
— Major announcements (new releases, etc.) - low volume
» http://dev.eclipse.org/mailman/listinfo/ptp-announce

— User discussion and queries - medium volume
« http://dev.eclipse.org/mailman/listinfo/ptp-user

— Developer discussions - higher volume
* http://dev.eclipse.org/mailman/listinfo/ptp-dev
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