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Overview SAMSUNG HEAVY INDUSTRIES I
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o
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R IR

— Background
o AREXZEOM O @AY

m}0+

25t OpenFOAM AR 2HE L=

— Environment modules 2~ 7

— OpenFOAM &
- poglAs

« OpenFOAM 72 23t IDE 2HE 1=

— Background
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« Clang 27§
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SN g8y gE| 15 8¢ openFOAM ALEEHE 115
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Background SAMSUNG HEAVY INDUSTRIES BT

e OpenFOAM H T #t2|2| Hed

— OpenFOAM version : 2.3.x, 2.4.x, 3.0.x, 4.x and so on

— FOAM-extend version : 3.2, 4.0 and so on -
« HSHQIPR)aliasE 0| &2t &E|2 = H

—

m FOAM-extend

m OpenFOAM

— Dirty .bashrc
. H{FO| BO}E &E pashre IHUO| X| K L3
— PATH, LD_LIBRARY_PATH N 2| &7}
« .bashrcO| M X 2[5} OF2t
— LIS compiler + MPI 22 2] building 8t 12 23
« ZIQIA|OCHEEO| bashre2 MBS

nﬁ

« MPIS| B2 compiler dependent code ', =2t Q&

o LT
- MELCHE KT 2| OpenFOAME THE shellOf| A AHA|Z = QS
— WmUNSET HZH O 2 3tAR 8K 7t 7ts
» HEO|scriptZ 228
» FOAM-extendO| M X[ otet
- HHE, =23 SR 2tA|glo] YatEl/th=st ol Ee

« CHE BT ALEA| X AFESHE terminal 282
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©

ackage A 7| & F717+ E0|
—  RHEL 20 M package & X|/2t2| 2H| s 2

— /applic/Modules/2014_10/applications
applic/lammps-10Augl5 applic/python-2.7.

° Old gcc Version 4_4 (CIaSSiC C++) ic/es 5.4.0 applic/lammps-5Sep14  applic/qchem

applic/g09-b01 applic/namd-2.9 applic/root-6.04.02
applic/g09-d01 applic/ncview-2.1.1  applic/siesta-3.2-p1-5

— GCC 4_8 —I?I— E‘I Modern C++ Xl _OIEI (C++1 1/14/17 %) applic/gromacs-4.6.7 applic/octopus-4.1.2 applic/siesta

applic/gromacs-5.0.6 applic/petsc-3.5.2  applic/totalview-8.8.0-2

— Intel Parallel Studio 2016 Update 35 Ef c++11 R EI X[ 2 | et A i ey

compiler/gcc-4.4.6 compiler/intel-11.1 compiler/intel-2015 compiler/pgi-9.0-4

= .| | H} O YNPS|
- OpenFOAM 4-X_|_ E C++11 7 I_I-—E -1 O —— /applic/Modules/2014 _10/libraries
applic/grads-2.0.a9 applic/hdf5 applic/lapack: applic/netcdf4
° Ol Hl_ o X_I applic/hdﬂ applic/l'!dffrl.rs.lf. applic;’.ncargf E.Z applic/netcdf4-4.1.3
= - 1T applic/hdf4-4.2.10 applic/hdf5-1.8.7 applic/ncarg-5.2.1
applic/hdf4-4.2.6 applic/lapack-3.2.2 applic/ncarg-6.0.0
Ol JFIEHSH 574 A : :

_ AMR B0 e ZHHSH 31 M RN —
mpi/intelmpi-2015 mpi/mvapich2-2.0 mpi/openmpi-1.4.2 mpi/openmpi-1.8.2
mpi/mvapich2-1.4 mpi/mvapich2-2.1 mpi/openmpi-1.4.3 mpi/openmpi-1.8.5

° I am not a Linux expert mpi/mvapich2-1.5 mpi/openmpi-1.3.3 mpi/openmpi-1.6.3
| _| o o :l A -| |- I:H = ————————————— /applic/Modules/2014_10/libraries_using_mpi
N ) X 7 XM d |_I_ applic/fftw-2.1.5  applic/fftw-3.2.1
° - I_l. — I_I 'QI_I- o ET HL od X-I o applic/fftw-2.1.5-single applic/fftw-3.3.4

——- [applic/Modules/2014 10/test

- O pe n FOA M intel-2016 intel_cluster_studio-2013

* Switching between versions KISTI Tachyon Il modules

Environment modules H&
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Welcome to the Environment Modules Project

What are Environment Modules?

The Environment Modules package provides for the dynamic modification of a user's environment via modulefiles.

Each modulefile contains the information needed to configure the shell for an application. Once the Modules package is initialized, the environment can be modified on a per-module basis
using the module command which interprets modulefiles. Typically modulefiles instruct the module command to alter or set shell environment variables such as PATH, MANPATH, etc.
modulefiles may be shared by many users on a system and users may have their own collection to supplement or replace the shared modulefiles.

Modules can be loaded and unloaded dynamically and atomically, in an clean fashion. All popular shells are supported, including bash, ksh, zsh, sh, csh, tcsh, as well as some scripting
languages such as per! and python.

Modules are useful in managing different versions of applications. Modules can also be bundled into metamodules that will load an entire suite of different applications.

* http://modules.sourceforge.net/

- 2o SHEEE Fleh Tl 7|8 2| =+

- CHEE2| HPC 28 0|l A environment modules 7|2t2 2 AL AL 2HE K|S
— KISTI Tachyon 1I
— TACC Stampede
— ONR HPCs

*  Module I} &

— 1 XA 2 Tcl source code
o IO LHOM =HE 2t E = /e

3 J
« package2| 7 & compilerdf [[}E 2t H HF S 22| 752
@)

N
(|
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« ArE7rsh 2HE module =21 B X ALEF 2l module 22! 7S

| I— — -
— module avail
— module list

. MEZeEH H+S5E UI|E

)

riot
N

AL
E_I_

>
o
o
o
o
oot

— setenv
— prepend-path
— append-path
— set-alias
. BHHS 52 U A7t 8OE
— module load <packages>
— module rm <packages>
— module purge
o S Y packagel| HAMZF T =t0| 80|

—

F

[ok

— module switch <package>
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Environment module% %%AI‘E:" SAMSUNG HEAVY INDUSTRIES  GZIETIT™

«  OpenFOAM A& 2tE = 2|2 module file 278
OhE = gbH

—_

* printenv 3@ 2 = OpenFOAM 2t
¢ OpenFOAMO|| Bt A £ = 24 H
— Vim O| &35} H ZHEISHA| E 2| &

* Modules It 20| SHA He|

Y H/E UG YD

Z4HH
T = (2 1007H)

0

OpenFOAM 2t H = 22 Kb script

$ printenv | sort > env@

$ source $WM_PROJECT_DIR/etc/bashrc

$ printenv | sort > envl

$ diff -urN env@ envl | sed -e "/ +J\+/ d' -e "/ +/d" -e 's/"+//" | sort

Samsung Ship Model Basin p8



Environment module 0

OpenFOAM-2.3.0 module file Lf-& &£

proc ModulesHelp { } {
global version foamRoot

puts stderr '

}

prereq intel mvapich2

# for Tcl script use only
set version
set foamRoot

# begin modules

setenv WM_PROJECT

setenv WM_PROJECT_VERSION
setenv WM_COMPILER

setenv PINC
setenv PLIBS

prepend-path PATH
prepend-path PATH

prepend-path LD_LIBRARY_PATH
prepend-path LD_LIBRARY_PATH

set-alias app
set-alias foam

conflict OpenFOAM FOAM-extend
module-whatis  "OpenFOAM 2.3.0"

puts stderr " This module defines environment variables, aliases and add PATH, LD_LIBRARY_PATH for OpenFQAM"
Version $version

2.3.0
/opt/0OpenFOAM

OpenFOAM
$version
$env(COMPILER_OF_TYPE)

[exec mpicc -show -cc= -nativelinking]
[exec mpicc -show -cc= | sed "s%$env(PINC)%%"]

$env(WM_THIRD_PARTY_DIR)/platforms/$env(WM_ARCH)$env(WM_COMPILER) /gperftools-svn/bin
$env(FOAM_USER_APPBIN)

$env(FOAM_LIBBIN) /dummy
$env(FOAM_EXT_LIBBIN)

"cd $env(FOAM_APP)"
"cd $env(WM_PROJECT_DIR)"

Samsung Ship Model Basin
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Job x‘"%% (LSF 7| %_:') script SAMSUNG HEAVY INDUSTRIES  GZTTT™

of_sub.py

#!/usr/bin/env python

# job submitting python script inspired by perl script of_sub
# Author : SeongMo Yeon
# Date : B7/28/2015

import sys

import os

from subprocess import Popen, PIPE
from optparse  import OptionParser
import re

if __name__ == "__main__

usage = "usage: %prog [options] <solver>"

parser = OptionParser(usage=usage)

parser.add_option("-n", "--np", type="string", dest="ncpu"”, default="64", help="Number of cpu cores for parallel computation. default cores is 64.")
parser.add_option("-v", "--version", type="string", dest="version", default="of4x", help="OpenFoam version. default version is OpenFOAM 4.x")
parser.add_option("-V", "--listversion"”, action="store_true"”, dest="listVersion", help="List of openfoam versions available")

(options, args) = parser.parse_args()
foamVersion={"'0f230" : '0penFOAM/2.3.0"}

if(options. listVersion):
print('*** Available OpenFOAM Versions ***')

print('-—--—-—--m D)
print(" '+'{0:<15s}'.format('Keyword') + ' | '+ "{@:<15s}".format('Module Name'))
print('-—--—-—--m D)

for k, v in foamVersion.items():
if (options.version == k):

print("* '+'{@:<15s}" . format(k) + " | ' + '{@:<15s} . format(v))
else:
print(" '+'{@:<15s} .format(k) + " | ' + '{@:<15s} .format(v))
print('-—--—-—--m D)
exit()

command="bsub "

Samsung Ship Model Basin pl0
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SAMSUNG HEAVY INDUSTRIES  ZIENIT>

continue

if(len(args)==0):
print( 'Please specify solver’)

exit(@)
else:
solver = '
for arg in args:
solver = solver + ' ' + arg

if (int(options.ncpu) == 1):
solver = solver
else:
solver = solver + ' ' + '-parallel’ # it is OpenFoam solver's parallel option

jobname=os. path.basename(os.getcwd())

template=("#!/bin/bash\n’
'#BSUB -q openfoam\n'
'#BSUB -J $jobname\n’
'#BSUB -Jd description\n’
'#BSUB -P Project\n’
'#BSUB -n $ncpuin’
'#BSUB -0 %J.1sflog\n’
‘module purge\n’
'module load use.own\n'
'module load gcc/4.9.3\n’
'module load openmpi/1.108.3\n"
'module load $foamVersion\n'
‘mpirun -np 3ncpu -hostfile $LSB_DJOB_HOSTFILE $solver')

subfile=template.replace(’ $jobname’, jobname)
subfile=subfile.replace('$ncpu’, options.ncpu)
subfile=subfile.replace('$foamVersion', foamVersion[options.version])
subfile=subfile.replace('$solver', solver)

print (subfile)

p = Popen(command,stdin=PIPE, stdout=PIPE, stderr=PIPE, shell=False)

out, err = p.communicate(subfile)

print (")

print("--—--—--m - Job Submission Results ———-—--——-—--—---—- ")

print ("** BSUB stdout: " + out.replace('\n',"'"')) # remove the redundant last newline character

print ("** BSUB stderr: " + err.replace('\n',"")) # remove the redundant last newline character
print("--——---—-------—-rrr o ")

Samsung Ship Model Basin
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— package =7 & 22|71 0|
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Background

C++ EZ

« OOP
 Encapsulation

e Inheritance

« Abstraction
« Generic programming

« Template

Integrated Development
Environment (IDE)

/

Intellisense

Samsung Ship Model Basin

Issues

- ST

« Member func., var.
Of Cier dEmeto|

« Polymorphism oS

« Template

« Cryptic Info.

SAMSUNG HEAVY INDUSTRIES  ZIENIT>

S « Source navigation

e Def, decl. 7to| &=t

—

« AAFALEZEOlE
e List of members

« Easy Template
handling

InitializeComponent();
string s = "hello";
bool b = s.Endshith("o", |)...

A 2 of 3 ¥ boaol string.EndsWith(string value, StringComparison comparisonType)
Determines whether the end of this string instance matches the specified string when compared
using the specified comparison option.

comparisonType: One of the enumeration values that determines how this string and value are
compared.

#3 String =
== string

#3 StringBuilder

#3 StringComparer

By StringComparison enum System.StringComparison

= StringSplitOptions Specifies the culture, case, and sort rules to be used by
#3 StrokeCollectionsConverter certain overloads of the string.Compare(string, string)
[7] struct and string.Equals(object) methods.

P Style
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@x

Visual Studio Xcode

«Keep It Simple and Short (KISS) &3}

Text editor + tagging tools (ctags, cscope, global)

Linux is IDE itself

Gcc

Samsung Ship Model Basin pl5
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GecOf| A QHE
Why?
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GCC AST M2 XIEho| uj 4 SAMSUNG HEAVY INDUSTRIES  GZTTT™

*  Richard M. Stallman (aka RMS)

—  Free Software Foundation (FSF) & & At 8! copyleft 7} & & A| X}

* GPLlicense (or virus)
— Recursive license
» GNU gcc/gdb XAt
« Emacs M AFO| Xt Emacs W3 (Vim Of|C|Ef S M)

— Free software vs. Open source

* Debate between RMS vs. Eric S. Raymond
— Protection S/W right from proprietary use (Free software)
» Crashing my car so nobody wants to steal it
— Better code to all anyway (Open source)
* Parsing ‘d &£ (Abstract Syntax Tree)Oll CHoH APl £ K|
— GceE 0| 83t St intellisense 9 2715

—  GceeQ Intellisense 7| & A& XM E AKX BE S (https://lwn.net/Articles/629259/)

Clang %
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+  Clang O|2t
—  LLVM project
U of lllinois, Chris Lattner 24 A} =& 0f| Al A&}
» CompilerE CHA|E 2 2 =otA|7H A Y &Y, X &zt 0p7d 22|
— Compiler(front-end)= LLVM IR 22| H2t - O X2
ot

— S5 pyte code (LLVM IR) 2 2B S Yot x| M3} 1t M 2Its

o 10

— Multiplatform compiler 2t 0| 0|

—  LLvM 7|8t ¢/C++ compiler

—  GPLlicense M2t = S E HO{L}7| 2|3l BSD license X{& = / —"
«  FreeBSDO| A gecCH Al clang 7|BEO 2 system A A| L Fortan -» e Fromend oo e | powerpc
— Sponsored by Apple
s OSX(BSD A %)9' gcc% CH X-" compiler & xk7 9lole Haskel | GHO Fromen LV IR ARM Boskend | ARM
* Xcode
*  Intellisense®| 2| &&

—  Libclang®l M M| S 8F= C++ parsing 23} (AST)0| 22 = U= API K|S
— Intellisense 7| & (indexer)= 7t¢iot= LYot T2 ME S
*  YouCompleteMe

* Rtags

* Clang complete

* Autocomplete-clang

*  Xcode (&)
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IDE §|'7o:| ?'-6;_:' SAMSUNG HEAVY INDUSTRIES  ZIEIT™

[ -

= PNE-1;
« Terminal 7|Bt HH7tsS A
* No GUI, No XWindow
 Lightweight S/W ¥4
« Eclipse 52| IDEEE R
«  Z7|Vimpluging &
« WA vim oEM QIS
YouCompleteMe JREEeEr R h P Eu Ess
« Code navigation 7| &2 0|&
*  Project 2d2t2[0]| YCM-Generator 2 R

«  Emacs plugin@ 2 =&t

*  Vimplugin Y=
Rtags »  Code navigation 7| S0l =7
« ctags CHA|

* Code completion 7| 5= X[ &
_ +  Project &7d 2|0 Bear 2 =N
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Plugin AKX X} SAMSUNG HEAVY INDUSTRIES  GZIEIT™

e LLVM + Clang & X
 VIM
 Plugin 22| =+ vundle 2 X| (https://github.com/VundleVim/Vundle.vim.git)
o YouCompIeteMe A X| (http://valloric.github.io/YouCompleteMe & 11)
*  YCM-Generator &2 X| (https://github.com/rdnetto/YCM-Generator)
« X OpenFOAM X[ & (by HEE2)
e vimrc 2
* Emacs
e Rtags & I| (https://sithub. com/Andersbakken/rtags)
« Rtags ¥ code complete =7 package 2 X|

* Rtags

* Auto-complete
* Yasnippet

* Flycheck

* Company
 Company-quickhelp

 Bear (Build EAR) ‘2 X| (https://github.com/rizsotto/Bear )
«  Gcg, clang + intel (by & & 2) compiler X| &

e .emacs 2

Samsung Ship Model Basin p20
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https://github.com/rizsotto/Bear

SAMSUNG HEAVY INDUSTRIES  ZIENIT>

vimrc

set nocompatible
filetype off
set rtp+=~/.vim/bundle/Vundle.vim

call vundleftbegin()

Plugin 'VundleVim/Vundle.vim'
Plugin 'Valloric/YouCompleteMe'

let g:yom_confirm_extra_conf = @

"let g:ycm_server_keep_logfiles = 1

"let g:yam_server_log_level = 'debug’

let g:yom_key_list_select_completion = ['<C-j>", '<Down>']
let g:yom_key_list_previous_completion = ['<C-k>', "<Up>']
let g:yom_autoclose_preview_window_after_completion = 1

nnoremap <leader>g :YcmCompleter GoTo<CR>

nnoremap <leader>gg :YcmCompleter GoToImprecise<CR>»
nnoremap <leader>d :YcmCompleter GoToDeclaration<CR>
nnoremap <leader>t :YcmCompleter GetType<(CR>
nnoremap <leader>p :YcmCompleter GetParent<CR>

call vundlettend()

filetype plugin indent on

hi Comment cterm=bold ctermfg=blue
syntax on

"set number

set encoding=cp949

set fileencodings=utf-8,cp949
set langmenu=cp949

set expandtab

set tabstop=4

set shiftwidth=4

set nobackup

set t_Co=25

Samsung Ship Model Basin

.emacs

(when (require 'rtags nil :noerror)
;3 make sure you have company-mode installed
(require 'company)
(require 'company-rtags)
(add-hook ' c-mode-common-hook 'rtags-start-process-unless-running)
(add-hook ' c++-mode-common-hook 'rtags-start-process-unless-running)

;3 install standard rtags keybindings. Do M-. on the symbol below to

33 jump to definition and see the keybindings.

(rtags-enable-standard-keybindings)

;3 comment this out iIf you don't have or don't use helm

(setq rtags-use-helm t)

;3 company completion setup

(setq rtags-autostart-diagnostics t)

(rtags-diagnostics)

(setq rtags-completions-enabled t)

;3 (push 'company-rtags company-backends)

(add-to-1list 'company-backends 'company-rtags)

;3 use rtags flycheck mode —- clang warnings shown inline

(require 'flycheck-rtags)

;3 c-mode-common-hook is also called by c++-mode

(add-hook 'c-mode-common-hook 'setup-flycheck-rtags)

(add-hook ' c++-mode-common-hook 'setup-flycheck-rtags)

)

(when (require 'rtags nil 'noerror)
(add-hook ' c-mode-common-hook
(lambda ()
(when (rtags-is-indexed)

(local-set-key (kbd "M-;") 'rtags-find-symbol-at-point)
(local-set-key (kbd "M-:") 'rtags-find-symbol)
(local-set-key (kbd "M-'") 'rtags-find-references-at-point)
(local-set-key (kbd "M-\"") 'rtags-find-references)
(local-set-key (kbd "M-,") 'rtags-location-stack-back)
(local-set-key (kbd "<C-tab>") (function company-complete))
1))

p21
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Vim

Scd NewApp
Sconfig_gen —e —f .
Svim NewApp.C

Emacs

Scd NewApp
J $rdm --daemon
Sbear wmake

Src-J
Semacs NewApp.C

NewApp

— =
—
— -

NewApp.C

System service2 &7}505t2
2 202 M= F o

A OlS
T A0

Samsung Ship Model Basin
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VIM/Emacs fglx'" i L Z."Ac-' 01' SAMSUNG HEAVY INDUSTRIES BT

File  Edit

void Foam::windProfileFvPatchVectorField::autoMap

fvPatchFieldMapper& m

fixedvalueFvPatchvectorField: :autoMap(m);
fieldData_.autoMap(m);

void Foam::windProfileFvPatchvi rField: : rmap
(

fvPatchvectorField& ptf,

labelList& addr

fixedValueFvPatchVectorField: :rmap(ptf, addr);

windProfileFvPatchvectorField& tiptf =
refCast< windProfileFvPatchVectorField» (ptf);
fieldData_. rmap(tiptf.fieldData_, addr);
}

void Foam::windProfileFvPatchvi yrField: :updateCoeffs()
{
(updated())

fvMesh& mesh = -»internalField().mesh();
-»pafl
IDdic() const -» const Foam::fvPatch & [fn]_
( patchType() const -»> const Foam::word & [fn]
I patchType() -> const Foam::word & [fn]
( patchInternalField() const -> tmp<Field<Foam::Vector<double> > > [fn]
patchInternalField( Field<Foam::Vector<double> > & ) const -> tmp<Field<Foam::Vector<double> > » [fn]
patchNeighbourField() const -»> tmp<Field<Foam::Vector<double» » > [fn]
patchConstructorTablePtr_ -» patchConstructorTable * [var]
patchMapperConstructorTablePtr_ -> patchMapperConstructorTable * [var]
fvPatchField<Vector<double> >::assignable() const -» bool [fn]
) fvPatchField<Vector<double> >::autoMap( const Foam::fvPatchFieldMapper & ) —> void [fn]
);

dictionary wi effs = environmentDict.subbDict("windProfileCoeffs");
(model_ '
dictionary erlawCoeffs = windCoeffs.subDict("powerlawCoeffs™);
sealevel = powerlawCoeffs.lookupOrdefault(“sealevel”, @.@);
210 = nownrlawCanffe Tonlunnrmafaaltscealam M 10" 10 AN
-:**_  windProfileFvPatchVectorField.C  32% (171,12) (C++/l FlyC:@/1 ycmd* hs Helm company-ycmd Abbrev)
tch & fvPatchField<Vector<double> >::patch()
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video/intellisense/rtags.ogv
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- AERE TS
[=)

-

— OpenFOAM i T HZ H&

I
M

* Clang compiler o
— Linux Of| A context 7|t tagging system T+ 7t
— MNMEst L7t Ot 2 A X Ql code assistant 7| & 7+¢1 7t=
— YouCompleteMe = 7} 2 vim IDE 20| 7=
— Rtags A& 22 H 2| 2tEISt emacs IDE T-¢40| 7+5
. SR

— Vim, emacs& Hli ¥ OFet ¢ o w | SR @
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nano? REAL HEY. REAL WELL, REAL NO, REAL | |REAL PROGRAMMERS EXCUSE ME, BUT
PROGRAMMERS PROGRAMMERS | | PROGRAMMERS | | PROGRAMMERS | | USE A MAGNETIZED REAL PROGRAMMERS
USE emacs USE vim. VSE ed. USE cot. NEEDLE AND A USE BUTTERFLIES.

N THE DISTURBANCE RIFPLES  WHICH ACT'AS LENSES TWAT  [ice
THEYOPEN THEIR OUTWARD, CHANGING THE FLOV  DEFLECT INCOMING COSMIC 'c&Emsc, THERES AN ENCS
HANDS ANDLET THE. | OF THE EDDY CURRENTS — RAYS, FOCUSING THEM T0 | command TO DO THAT
DELIRTE NS APOMCE.| 1N THE UPPER ATMOSPHERE.  STRIKE THE DRIVE PLATIER : :
s AND FLIP THE DESIRED BIT. ﬁmw%
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