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What is Eclipse?

* An integrated development environment (IDE)

* A platform for developing tools and
applications

* An ecosystem for collaborative software
development
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Getting Started
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Downloading and Installing Eclipse

* Eclipse comes in a variety of packages
— Any package can be used as a starting point
— May require additional components installed

» Packages that are best for scientific computing:
— Eclipse for Parallel Application Developers
— Eclipse IDE for C/C++ Developers

 Main download site
— https://www.eclipse.org/downloads
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https://www.eclipse.org/downloads/eclipse-packages/

Eclipse IDE for C/C++ Developers

» C/C++ development tools
* Git Integration

 Linux tools
— Libhover
— Gceov
— RPM
— Valgrind

* Tracecompass
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Eclipse for Parallel Application
Developers

* Eclipse IDE for C/C++ Developers, plus:
— Synchronized projects
— Fortran development tools
— Job scheduler support
— Remote monitoring
— Remote console
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Installation

* First, install Java 1.8

— Check if it is installed using java -version from
command line

— Follow procedure for your operating system

* Download Eclipse package
— Zip for windows

— Tar.gz for Linux
— Dmg for Mac OS X

* Uncompress and move to installed location
* Launch Eclipse application
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Adding Features

eclipse

; market

 Eclipse Marketplace
— Over 1600 packages available
— Ability to search and browse
— Help > Eclipse Marketplace...

* Eclipse update sites

— Good for updating installed software to latest version
— Or if you know the URL
— Help > Install New Software...
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Developing with Eclipse

- aeee .
e v falw
l whrver gl woe y « Trwe
- *-&lrn E
elif operation . !
wirvror sod. use x Falw
wirror sod. use y Falw
wirvor sod . use 2 True
ose bee At Ihe e a0 Bk the deselected mirver sadiflier object
mirver _ob. select- 1 B N ]
sodifier ob.selects1
bpy .context . scone.ob jects. active « madifieor ob
print{“Selactad” + strisadifior sb)) # sodifier cb is the active b
Sabrvor _sh.wlect - 0
e - Wy e teet el Tl o e
B e S e aw e b
—

B ——

%OAK RIDGE

- National Laboratory




C/C++ Development

» Works best on local projects with hierarchical
directory structure

» Supports Makefile/CMake based projects
« Can import directly from a Git repository
« Can manage multiple Git repositories

import | cstati cone / Master
workKstation [«------------- i
repo . Gitrepo

% OAK RIDGE

al Labor:



Importing from Git °
o © git

 Select File > Import...
» Select the Git > Projects from Git import wizard

* Clone URI
— https://github.com/AMReX-Astro/Nyx.qit

* Once cloned, choose Import as general project
Wizard then Finish

* Then select the project, right click, and choose New
> Convert to a C/C++ Project (Adds C/C++
Nature)

* Pick Makefile project from Project type
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https://github.com/AMReX-Astro/Nyx.git

Project Explorer o

- Shows project tree structure i
- Virtual nodes showing
— Include paths e A

— Libraries
— Binaries and executables

* File nodes can be expanded to show
— Preprocessor symbols and includes
— Type and variable declarations

- Compound types can be expanded to
show
— Fields
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Outline View

O 82 [l Task Li BuidTarg = 0O
plre. W ® -
 Shows structure of current file in
editor

— Preprocessor symbols and includes e

© NyxHaloFinderSignal

1 - € GimletSignal
— Type and variable declarations .

©  Nyx:strict_subcycling t

© Nyx:old_a
O Nyx:inew_a
x::0ld_a_time
new_a_time

« Compound types can be expanded to
show

o Nyx:cdump_oid
© Nyx:verbose

F I | d o Nyx:cf

- Ie S o Nyx:init_shrink
©  Nyx:change _max
© Nyx:phys bc

- MethOdS o Nyx:do_reflux
©  Nyx:NUM_STATE

©  Nyx:NUM_GROW : int
© Nyx:nsteps_from_plotfile : int

z Z
- =
=

» Can filter what is being shown using
buttons or dropdown menu
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= g Nyxecpp 82
itor Features T L %
Real Myx::cveroge totol density - 0;
int Ny

» Syntax coloring
- Line numbers S

¢ FOIding o;m o
* Content assist

LB

- Hover help
* Block selection
» Code activation based on preprocessor directives

* Formatting
— Can be run from the command line

* Display revision information
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Formatting and Refactoring

- Formatting « Refactoring
— Generate Getters and — Rename
Setters — Extract Constant
— Add/Organize Includes — Extract Local Variable
— Implement Method — Extract Function
— Toggle Comment — Toggle Function Definition
— Hide Method

And many other features...
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Fortran Development’

* Fortran editor
— Similar to C/C++ editor

* Fortran perspective
— Gathers together various Fortran specific views
— Adds Fortran declaration view

* Fortran feature search
— Search for language features

1 Requires Parallel Application Developers Package
¥ OAK RIDGE
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Fortran Editor

» Supports free and fixed formats

* Opens for any file ending in Fortran suffix

— .f, .F, etc.: fixed source form
— .fO8, .f90, etc.: free source form with INCLUDE
— .F08, .F90, etc.: free source form with C preprocessor

» Syntax coloring
By default, only basic editing features are enabled
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Advanced Fortran Development

 Fortran analysis/refactoring is disabled by default

* |If not already a Fortran project
— Right click on project > Convert to Fortran Project

* Open project properties

- Select Fortran General > Analysis/Refactoring
« Check Enable Fortran analysis/refactoring

* Choose analysis properties
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Advanced Editor Features

* Folding

Content assist
* Hover help T

Create, edit or remove templates:

Name v Context Description Auto Ins
1$acc end paralie! loop Fortran OpenACC end parallel loop directive on
o O e e I I l p a eS 1Sacc host_data Fortran OpenACC host_data directive on
1Sacc kernels Fortran OpenACC kernels directive on
1$acc kernels loop Fortran OpenACC kernels loop directive on
1Sacc loop Fortran OpenACC loop directive on
1Sacc parallel Fortran OpenACC paralle! directive on
1Sacc paraliel loop Fortran OpenACC paralle! loop directive on
1$acc update Fortran OpenACC update directive on
1Sacc wait Fortran OpenACC wait directive on
1Somp atomic Fortran OpenMP atomic directive on
iSomp barrier Fortran OpenMP barrier directive on
1Somp critical Fortran OpenMP critical directive on
iSomp do Fortran OpenMP do directive on
1Somp end atomic Fortran OpenMP end atomic directive on
tSomp end critical Fortran OpenMP end critical directive on
Somp end do Fortran OpenMP end do directive on
1Somp end master Fortran OpenMP end master directive on
1Somp end ordered Fortran OpenMP end ordered drective on
P2 1Somn end naraliel Fartran DnenMP and naraliel directive on
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Real-life Development Scenarios
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Example Scenarios

 Local development — already covered
 Using Git for remote development

 Using synchronized projects for remote
development
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Remote Development

* In scientific computing, application code is normally
compiled and run on remote system

» Local machine rarely has same environment,
libraries, etc. as target system

- May have different architecture, utilize GPUs, etc.
* Also usually need to submit job via batch scheduler
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Remote Development Using Git

* Clone repository to workstation either through Ul or
command line

* Import into Eclipse as before
 Clone repository on target system if it is not already

there
import | kst t " e/ Master
workstation [€-------------| I
oo Git repo
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Remote Development Using Git Cont...

« Changes committed to workstation repository

— Push to central repo (e.g. GitHub) or directly to target
system (if allowed)

— Can utilize code reviews (e.g. Gerrit) and continuous
integration if required

 Pull changes into repository on target machine
» Manually run build
» Manually submit to job scheduler
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Remote Development Using Git Cont...

: e Build, job
Feane submission,
monitoring

Editing, static
analysis, search,
navigation

workstation

repo

\\/*\,/ TR

//> \\\
| )
e /  Master B LT
push " Gitrepo pul
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Remote Development using
Synchronized Projects

- Rather than using Git, Eclipse can manage the
synchronization for you

— Any changes made locally will be automatically
synchronized

— Changes made remotely can be manually synchronized
or will be picked up at next sync point

— Can configure filters to avoid copying large files
» Orthogonal to Git, so both can be used
» Can start with either local or remote source
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Synchronized Projects

- =t e == submission,
= e g monitoring
— G

Editing, static
analysis, search,
navigation

Workstation
copy

sync

-
-
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Starting with Local Source

* Create project as before (e.g. from Git)

* New > Other

* Other > Convert to Synchronized Project
» Choose project

» Choose connection and remote directory

* After synchronize
— (o to project properties
— C/C++ Build > Tool Chain Editor

— Set the current toolchain for the target system (change

current build back to “Sync Builder” if necessary)
¥ OAK RID(,F
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Remote Building

« Synchronized projects automatically set up remote
build

» Clicking on the build button will run the build
command remotely (normally “make”)

» Add build targets to run "make whatever”
« Can run more complex build commands also
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Other Parallel Application Developer
Features

e Job submission
* Monitor system/queues
« Remote console
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Job Submission

» Use the “Parallel Application” run configuration type

« Comes pre-configured with many generic- and
system-specific configurations

» Supports most common

job schedulers and e

runtimes [——
» Can use to launch =

remote commands also — m——
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System and Job Monitoring

« Comes pre-configured with many generic- and
system-specific configurations

« Switch to “System Monitoring” perspective
« Can monitor multiple systems simultaneously
 Jobs launched through PTP can be controlled

* Once job is completed, stdout/stderr is accessible
from the Ul
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System Monitoring Perspective
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Remote Console

» Select Console view using tab

» Click on open console button and choose
“Command Shell Console”

» Select the Connection Type and Connection name
you want to use

* Click OK
* You will now have a shell on the target machine
* Open as many consoles as you like
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Environment Modules

* Many HPC systems use environment modules
— Allow different compilers/libraries to be selected

* Environment modules are integrated with the
Parallel Application Developer package

— Modules can be selected before the project is built

— Modules can be selected before the code is submitted to
the job scheduler
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Summary

* Eclipse provides a variety of features to support
scientific software development

— C/C++/Fortran development

— Local/remote project management

— Integration with Git

— Support for job submission and monitoring
— Environment module support

* Allows developers who prefer IDEs to pick and
choose how they wish to develop

» Supports complex workflows and provides both

automatic and manual configuration options
;,OAKRID(,F
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Additional Material
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C/C++
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Importing Dependencies (Optional)

* Nyx depends on AMReX

* Repeat the same process for the AMReX repo
— https://github.com/AMReX-Codes/amrex.qit

* Only needed if you

— Want to build locally
— Want to resolve include files and types

%OAK RIDGE
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https://github.com/AMReX-Codes/amrex.git

Project Configuration

« Some settings are worked out automatically
— Include paths
— Compiler defined macros

« Usually need to add includes from dependent
libraries manually

— Open project properties
— Go to C/C++ General > Preprocessor Include Paths
— Add appropriate entries
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Managing Code Analysis

» Code analysis (codan) requires headers to be
configured correctly

* |f the automatic configuration misses some header
files you can add these manually

* You can also disable codan
— Open project properties
— Go to C/C++ General > Code Analysis
— Select “Use project settings”
— Uncheck problems you don’t wish to see
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Search

» Search for
— Class/struct/union
— Function/method
— Variableffield
— Namespace
— Typedef
— Macro

* Limit to
— Declarations
— References
— Definitions

o @ Search

- File Search .’ Task Search ¥, CiCas Search, )’ Fortran Search 4, Git Search

Search string (* = any string, ? = any character):

[ Case sensitive

Search For Limit To
Class / Struct Function Variable Declarations Definitions
Union £ Method Field References All Occurrences
Enumeration Enumerator Namespace
Typedef Macro Any Element

Note: The C/C++ Search only processes the active code!
Scope
© Workspace Selected resources Enclosing projects

Working set: Choose

? Customize Cancel

g,OAK RIDGE
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Other Features

» C/C++ Unit Testing
* Visual debugging

* Multicore debugging
* LLVM support

* And more...
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Fortran
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Source m Navigate Search Project

Rename... XOR

Run Window Help
pse-workspace - Nyx2/Source/Src_3d/ang_mom_sums_3d.f90 - Eclipse
~ . Y e .

|
e a c o rl “ ®- O  garact Procedure. oM | & . g A -
Extract Local Varisble.. NOL oo [DMyxsicocpp  [MaH | [7) sng mom sums 34190 33

Subprogram »
Module »
Use Statement P olneight_sum_ongulorsomentus(lo, hi,problo, dx, feb, &
= = fob_12,feb 13, &
Common Block , fab_h2. feb_h3, &
~ - dir,omom)
Derived Type P art_rodule, only : rt > amrex_resl
: a_module, only: center
o Do Loop P e
= temt(in) 1o3),mi(3),Fab 11, fab b1, fab 12, &
Obsolete Language Features > fob_h2,faob 13, fob_h3, dir
. phacasiat. ue ~42N dury
BT S Acd 'dentifier 1o End Statement
Change Keyword Case
Change Variable Case
anercep <
snecH Convert Between If Statement and if Construct..,. X QI
Convert Data Statement to Parameter Statements.
[ ] Convert if-Then-Else To Select Case
Introduce implicit None
Make Save Attributes Explicit
[ Remove Unveferenced Labeis.. |
Apply Script Remove Unused Local Variables...

Create Script...

Extract local variable :

Make private entity public -

Add subprogram parameter

Unroll loop

Introduce implicit none
* And more...

Standardize Statements
to(1)  hi(1)
»2) ~ omom(2

#(3) ~ omem(3) «

3
cblof3) + (OBLECK)+0.5)%dx(3) - center(d)

Make common block nhames consistent
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Search

(& @ Search

-5 File Search |, Task Search | %" C/C++ Search |F, Fortran Search, 4/’ Git Search

Search pattern:

o S earch fo r B S ot

(* = any string, ? = any character)

Search for Limit to
— COl I l l I IO n b I OCk £ Common block 2 Function © Al occurrences
2 Subroutine Module Declarations

_ S u b rou t| ne Variable Pt sl
— Variable
— Function

— Module

— P rog ra m (?) Customize Cancel

Working set: Choose

 Limit to
— Declarations
— References
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Synchronized projects
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Starting with Remote Source

* New > Synchronized C/C++ Project

* Pick project name (can be different from remote)
 Pick remote connection or create a new one

* Browse for remote directory

* Pick project type (normally Makefile > Empty
Project)

» Select toolchains for local and remote copies

» Remote source will be automatically copied to a
local project

% OAK RIDGE
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Configuring Synchronized Projects

* Advanced editing features can be used because
there is a local copy of the source

* |t would be useful if the editor reflected the remote
environment

— System/library include files
— Architecture specific macro definitions

* This information can be gathered from

— Automatically from compilers on the remote system

— Manually from compilers on the remote system (macros
file)

— Entered manually
¥ OAK RID(,F
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Automatic Configuration (GCC only)

* From project properties
— C/C++ General > Preprocessor Include Paths, Macros,
etc.
— Click on “Providers”

— Select
« Sync GCC Build Output Parser
« Sync GCC Builtin Compiler Settings

— Check “Allocated console in Console View” if you want to
see the commands that are run

» Should trigger a re-index of the project
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Manual Configuration (compiler
generated)

» Generate macro definitions by running the
appropriate compiler command

— E.g. gcc -E -P -v —dD file.c > macros
— Synchronize the project so that “macros” is copied to local

* From project properties
— C/C++ General > Preprocessor Include Paths, Macros,
etc.

— Click on “Entries” and select “CDT User Setting Entries”
— Click “Add”
— Choose “Preprocessor Macros File”

— Navigate to and select the file from the project
¥, OAK RID(,F
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Manual Configuration

* From project properties

— C/C++ General > Preprocessor Include Paths, Macros,
etc.

— Click on “Entries” and select “CDT User Setting Entries”

— Click the “Add” button

— Add an include directory or preprocessor macro using the
dialog

 Unfortunately only one include or macro can be
entered at a time
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System Monitoring
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Managing Systems

» Switch to the System Monitoring perspective
- Add/delete systems in the “Monitors” view

® 0 workspace -
- A 09 @' (=) t'O'O' & 9
; % Monitors £3 &= » ¢ X = 0O i System)
f Status Connection Name Configuration Name
titan Generic Torque ALPS Batch
;EEAct?veJobs% Inactive Jo i m|
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System View
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Environment Modules
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Using Environment Modules

* For the build:
— Open project properties
— Click on “Synchronize”
— Select the remote configuration

— Check the “Use an environment management system to
customize the remote build environment”

* When submitting job:
— Open run configuration for target machine

— If supported, find the "Modules to Load” entry and click
“Configure”

— Check the “Use an environment management system to

customize the remote build environment % 0K RID(,F
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