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' 1983 FR ¥,

: Ken Thompson, Dennis M. Ritchie
: for their development of generic operating
| systems theory and specifically for the

* |n 80’s, disk operating system) was the
dominated OS for PC

was better, but expensive

was much better, but much, much more expensive.
Only for minicomputer for commercial applications

 People was looking for a UNIX based system, which is
cheaper and can run on PC

« Both DOS, MAC and UNIX were proprietary, I.e., the source
code of their kernel is protected

* No modification is possible without paying high license fees



https://en.wikipedia.org/wiki/Disk_operating_system
https://en.wikipedia.org/wiki/Disk_operating_system
https://en.wikipedia.org/wiki/Disk_operating_system

- ‘TN
GNU Linux GNUSE “GNU is Not Unix”[f]i# 19455 . LGB0\
D

- Established in 1984 by Richard Stallman, who believes that software should-be-
free from restrictions against copying or modification in order to make better
and efficient computer programs

_ GNUIBHIA 4 HE (GNU General Public License » GPL) - Bl “RZRRAY”
(ZFrCopyleft) e -

19914FLinus TorvaldsZm’E ! 7 SUNIXHEA KL inux#lE KRG W% IFAEGPLA T
KAG. LinuxZ JGEM L ZhifE, 2T S5 7T RSB H. 19924FL1inux
HHAMGNUEK 45 G, T H HPERERF IEEA . ZEERFEFELIRN
“GNU/Linux” BYfajFRLinux.
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Arch Linux, CentOS, Debian, Fedora, Gentoo Linux, Linux
Mint, Mageia, openSUSE and Ubuntu, together with commercial distributions
such as Red Hat Enterprise Linux and SUSE Linux Enterprise Server.

Statistics about the Linux distributions

Hame Machine
") Applications Places System e@g@s , B 132 Q) — L5
L
Debian GNU/Limm 26, 936
Default Fedora Desktop N 07
S
The default desktop has three disting%‘reas. Slackware Lins 9, T84
From top to bottom, the areas are: 3 SuSE Linux 5, 503
The \
- enton Limm L4
The area > penten b e
The - Arch Linux 4, 7dd
Centds 4, 740
Fed Hat Linux 4,672
Eubuntu 2,713
Firsfue  Chrosn= Wandr zke 2,643
Mandriva 2, 388
Limx Mint 2, 248
urknown 2,178

openslTSE 1, TEO


https://en.wikipedia.org/wiki/Arch_Linux
https://en.wikipedia.org/wiki/CentOS
https://en.wikipedia.org/wiki/Debian
https://en.wikipedia.org/wiki/Fedora_(operating_system)
https://en.wikipedia.org/wiki/Gentoo_Linux
https://en.wikipedia.org/wiki/Linux_Mint
https://en.wikipedia.org/wiki/Linux_Mint
https://en.wikipedia.org/wiki/Mageia
https://en.wikipedia.org/wiki/OpenSUSE
https://en.wikipedia.org/wiki/Ubuntu_(operating_system)
https://en.wikipedia.org/wiki/Red_Hat_Enterprise_Linux
https://en.wikipedia.org/wiki/SUSE_Linux_Enterprise_Server

Linux Shell AR 3X#HRE

/bin User Binaries
/sbin System Binaries
letc Configuration Files
P
/dev Device Files
/proc Process Information
s
Jvar Variable Files
/tmp Temporary Files
g
Jusr User Programs
L
/home Home Directories
/boot Boot Loader Files
—
Nib System Libraries
/opt Optional add-on Apps
F
/mnt Mount Directory
P —
/media Removable Devices
Isrv

whoami

pwd

ash, Tesh, Zsh

File Edit Seftings Help

cp : copy one file to another
rm remove a file
man ask forthe manual (or help) of a command

e.g. man cd ask for the manual of the command cd
cat to show the content of a text file

e.g. cat abc.txt show the content of abc.txt
whoami : to show the username of the current user

Directory is denoted by a / (slash) character
Executable program by a
Hidden file preceded by a = (dot)

—Tenh e d f,:'; e BON R |'-L [Sawdish window m..] Iﬂ perry@nugget! .~




Ubuntus&— A A S B 9 2 B FFIEGNU/ Linux @
YE &4, Ubuntu 723& T Debian GNU/Linux, ¢ FF \
x86. amded (Hix64) FlppcZity, m4pkivint @
M A H1BA (Canonical Ltd) T 1& [ J

Ubuntuhs fid— ik

— = i Arguably the most user-friendly version of Linux.
16.10 okt var N Huge repository of (free) software available - by
s0uTs XenialYerus 20160421 far the most of any Linux distro
1510 Wily Werewolf 201501023
15.04 Vivid Varvet 2015/4/22
1410 Utopic Unicorn 201410023 U b U n tU 1 6 O O 4 LTS IS h e re
1404 LTS Trusty Tahr 2014/04/18
13.10 Saucy Salamander 20131017 o s seeseem—
13.04 Raring Ringtail 2013/04/25
12.10 Quantal Quetzal 20121018 Discover Ubuntu’s sixth long-term
12.04 LTS Pretise Pangolin 2012/04/26 support release.
11.10 Cneiric Ccelot 20111013
11.04 (Unitypl A2 S &R Matty Narwhal 2011/04/28
Learn more about Ubuntu »
1010 Maverick Meerkat 201011010 )
10.04 LTS Lucid Lynx 2010/04/29 —’—l—
9.10 Karmic Koala 2009/10/28 = =
9.04 Jaunty Jackalope 2009/04/23
810 Intrepid Ibex 2008/10/30 _‘I‘_% - ? Q}E 'A"il‘% T Eﬁ: ﬁ:
E.04LTS Hardy Heron 2008/0424 : WI ndOWSﬂ/ D& ﬁ ! & ﬁ ’ U ’

7.10 Gutsy Gibbon 20071018 %ﬁﬁ%; ﬁ%ﬁ%ﬁffa g ij]
7.04 Feisty Fawn 2007/04/19 i%%%ﬂ:%

6.10 Eday Eft 2006/M0/26 . . .
- Dapper Dot - sudo apt-get install build-essential
510 Breezy Badger 20051013 CC ++ e

.04 Hoary Hedgehog 2005/04/08 g ! g !

IRrpr— S— sudo apt-get install gfortran


http://baike.baidu.com/item/%E6%A1%8C%E9%9D%A2
http://baike.baidu.com/item/Debian
http://baike.baidu.com/item/Linux
http://baike.baidu.com/item/ppc/150

Object-oriented language genealogy

_____________________________________________________________________________
1960
[ awk | .
----- Smalltalk 80 | - - S Ry S\ g g
"\\\ C++ Ada
Borl [ Oberon |
1990]  __________ PR AN
N
JavaScript Rub | php | Ada 95
I_I
20| /1~ S
2010

19794F, Bjarne Stroustrup® | BellS250 =, HIGMNFRCl B N ZEr)C (C with
classes) W) TAF. 19838 1ZiE & 7 1E A 44 NC++o



Simula is considered the first object-oriented programming language.
As its name suggests, Simula was designed for doing simulations, and

the needs of that domain provided the framework for many of the
features of object-oriented languages today.

Simula

Paradigm Object-oriented

Designed by COle-Johan Dahl, Kristen
Nygaard

First appeared 1965
Influenced by
ALGOL 60
Influenced

Object-oriented programming languages

ALAN KAY {i

United States — 2003

CITATION

For pioneering many of the ideas at the root of contemporary object-
oriented programming languages, leading the team that developed

Smalltalk, and for fundamental contributions to personal computing.

SMALLALK-80

THE LANGUAGE AND ITS MPLEVENTATION

Adewe Godbeng and David Robeon
Paradigm Object-oriented
Designed by Alan Kay, Dan Ingalis, Adele
Goldberg
Developer Alan Kay, Dan Ingalls, Adele

Goldberg, Ted Kaehler,
Diana Merry, Scott Wallace,
Peter Deutsch and Xerox
PARC

First appeared 1972; 46 years ago
(development began in
1969)

Stable release Smalltalk-80 version 2 /
1980; 38 years ago


https://en.wikipedia.org/wiki/Object-oriented_programming
https://en.wikipedia.org/wiki/Object-oriented_programming
https://en.wikipedia.org/wiki/Object-oriented_programming
https://en.wikipedia.org/wiki/Programming_paradigm
https://en.wikipedia.org/wiki/Simulations
https://en.wikipedia.org/wiki/Problem_domain

C++ﬁﬁﬁ“ A “better C” that supports:

Systems programming

Object-oriented programming (classes & inheritance)
Programming-in-the-large (namespaces, exceptions)
Generic programming (templates)

! ‘
Reuse (large class & template libraries) BIARNE

STROUSTRUP

The Creator of C++

Most C programs are also C++ programs.

gcc hello.c —o hello

“Hello World” in C++
Include standard io
declarations Use the standard namespace Include standard
A preprocessor directive / iostream classes
B B ] . .
#include <stdio.h> A C++ comment ;ig%gg?iﬁ?ﬁ;:mi‘dv /
‘ﬂ .
int main(void) .// 1J:f\/,"y ﬁrst C;-+ program!
{ {{n main(void)
intf("hello, world\n"):
Write to //!rgeﬁn 0 \ |_,cout << "hello world!" << endl;
standard ) ’ v\ coutisan — | return O;
output char array | instance of }
Indicate correct termination ostream
operator overloading
(two different argument types!)




// Fig. 18.3: figl8 03.cpp
// Using an inline function to calaulate the wvolume of a cube.
#include <iostream-

using std: :cout; using avoids repeating std::
. . |
using std: :cin;

using std: :endl;

inline qualifier

W =~ & ;h &~ W N =

// Definition of inline functi
9 // before functi is~Called, so a function prototype is not required.
10 // Fi ine of function definition acts as the prototype.

11 inline double cube( const double side )

Cube. Definmition of function appears

12 § \

13 return side * side * side; // calaulate the cube of side Complete function definition so the
14 } // end function cube compiler knows how to expand a
15 cube function call into its inlined
16 4int main() code.

17 {

18 double sidevalue; // stores value entered by user

19

20 for (int i =1; i <= 3; i)

21 i

22 cout << "\nEnter the side length of your cube: “;

23 cin > sideValue; // read value from user

24

25 // calculate cube of sidevalue and display result

26 cout << "Volume of cube with side "

27 << sidevalue << ” is " << cube( sidevalue ) << endl;

28 }

29 \

30 return 0; // indicates successful termination

cube function call that could be inlined

31 } // end main

Enter the side length of your cube: 1.0
Volume of cube with side 1 is 1

Enter the side length of your cube: 2.3
Volume of cube with side 2.3 is 12.167



JOHN BACKUS 1977 & R ¥

United States — 1977

CITATION

For profound, influential, and lasting contributions to the design of
practical high-level programming systems, notably through his work on
FORTRAN, and for seminal publication of formal procedures for the
specification of programming languages.

* One of the oldest computer languages
— created by John Backus and released in 1957
— designed for scientific and engineering computations

e Version history
— FORTRAN 1957
— FORTRAN I
— FORTRAN IV
— FORTRAN 66 (released as ANSI standard in 1966)
— FORTRAN 77 (ANSI standard in 1977)
— FORTRAN 90 (ANSI standard in 1990)
— FORTRAN 95 (ANSI standard version)
— FORTRAN 2003 (ANSI standard version)



 FORTRAN was created to solve scientific and engineering problems
* Introduced integer and floating point variables
* Introduced array data types for math computations
* Introduced subroutines and subfunctions
* There is a free compiler in Unix-Linux systems
— 177,877 -g95, gfortran

e FORTRAN is a complied language (like C) so the source
code (what you write) must be converted into machine
code before it can be executed (e.g. Make command)

FORTRAN Link with
F,:ﬁngnl\l /" Compiler {f‘ Libraries a

/

/
/
/

Executable

Source Code Objecf Code Code

L Make Changes Test & Debug Execute

in Source Code Program Program




Fortran &4

e Skeleton of a program... partial list of declarations ]

PROGRAM MATN
REAT, KGLO,FORC ,KEL
COMMON /STIF/KGLO(100,100) /LOAD/FORC(100) /DEF/D(100)

C ...read in data and initialize problem...
DO 100 IELEM=1,NELEMS Calculate stiffness matrix
C . - -assemble global Stj'fw(k(& for a single element 1
CALL KELEM(IELEM,6KEL) -

CALL ASMBK (IELEM,KEL)
100 CONTINUE Add KEL to global stiffness
DO 200 ILOAD=1,NLOADS matrix, KGLO
C ...assemble load wvector...

CALL LODVEC (ILOAD,LOAD
200 CONTINUE ( ' } /Construct FORC from
CALIL CONSTR (KDOFS) individual loads defined in
CALL SOLVE (NDOFS) LOAD array
C ...print out resul
END

Must constrain problem at specified
DOF’s (or no solution possible)

Compute solution for displacements ]




Python is an interpreted high-level
programming language for general-purpose

* Open source general-purpose language. programming. Created by Guido van
« Object Oriented, Modular Rossum and first released in 1991, Python
* Easy to interface with C++/C/Java/Fortran has a design philosophy that

emphasizes code readability, notably
using significant whitespace. It provides
constructs that enable clear programming
on both small and large scales

* Interactive environment
* Interpreted and therefore slower than
compiled languages

WAL E T
def fib(n):
a,b=0,1
while a < n: S python3.4 1.py
orint(a, end="") 01123581321345589 144 233377 610 987
a, b=b, atb

print()
fib(1000)


https://en.wikipedia.org/wiki/Interpreted_language
https://en.wikipedia.org/wiki/High-level_programming_language
https://en.wikipedia.org/wiki/High-level_programming_language
https://en.wikipedia.org/wiki/High-level_programming_language
https://en.wikipedia.org/wiki/High-level_programming_language
https://en.wikipedia.org/wiki/General-purpose_programming_language
https://en.wikipedia.org/wiki/General-purpose_programming_language
https://en.wikipedia.org/wiki/General-purpose_programming_language
https://en.wikipedia.org/wiki/General-purpose_programming_language
https://en.wikipedia.org/wiki/Guido_van_Rossum
https://en.wikipedia.org/wiki/Guido_van_Rossum
https://en.wikipedia.org/wiki/Code_readability
https://en.wikipedia.org/wiki/Significant_whitespace

CERN Root BRI A% T L (CERN) & B R BE ot 2 B30 Ak 2 R A

FE T Cint(C/C++ interpreter, C-int)&—{~C++
fRRERR, MIGCC, VO FAA [, B R MR
https://root.cern.ch/ AT C++ACRE 1Y

O |a orens *

Download Documentation News  Support About Development Contribute

Getting Started Reference Guide
ROOT

ROOT is ... cppFunctionCode

A modular scientific software frameworlk It provides all the functionalities needed to deal

with big data processing, statistical analysis, visualisation and storage. It is mainly written in
C++ but integrated with other languages such as Python and R.
gy it in your browser! (Beta) ROOT.gInterpreter.Declare(cppFunctionCode)

ROOT. ()

or Read More ...
Previous Pause Next

Under the Spotlight Other News
16-12-2015 Try the new ROOTbooks on Binder (beta) 16-04-2016 The status of reflection in G+

Try the new ROOTbooks on Binder (Beta)<! Use ROOT Interactively in notebooks and explore 05-01-2016 Wanted: A tocol to 'warn’ user of inefficient (

tn the examnles. ronstruct in data madel



CERN Root: Histogram

Bin, Events, Mean, RMS

#include "TH1.h"
#include "TF1.h"

void demoauto() {
TF1 *f1 = new TF1("f1","gaus",0,30);
f1->SetParameters(1,10,3);
TH1F *h = new TH1F("h","Automatic binning demo",100,0,20);
for (Int_t i=0;i<1000000;i++) {
h->Fill(f1->GetRandom()); et e -

Entries 1000000
} 30000 Mean 10.01

RMS 2991

h->Draw(); 25000,
} 20000,

5000

L v e e b b L L iy L
l:)0 2 4 6 8 10 12 14 16 18 20



CERN Root i1 :
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| TCanvas *cl = new TCanvas("cl","triangles",10,10,700,700);
TRandom r;
Double t dx = 0.2; Double t dy = 0.2;
Int t ncolors = gStyle->GetNumber0fColors();
Double t x[4],y[4];

TColor *c;

Int t ci;

for (Int t i=0;i<ntriangles;i++) {
x[0] = r.Uniform(.05,.95); y[0] = r.Uniform(.05,.95);
x[1] = x[0] + dx*r.Rndm(); y[1] = y[0] + dy*r.Rndm();
x[2] = x[1] - dx*r.Rndm(); y[2] = y[1] - dy*r.Rndm();
x[3] = x[0]; y[3] = y[0];

}

TPolyLine *pl = new TPolyLine(4,x,y);
pl->SetUniqueID(i);

ci =
c

ncolors*r.Rndm() ;

= gROOT->GetColor(ci);

c->SetAlpha(r.Rndm());
pl->SetFillColor(ci);
pl->Draw("f");

cl->AddExec("ex","TriangleClicked()");



CERN Rootfil2 : FEH.ZiTEPi

void random()
{
//TRandom3, is based on the "Mersenne
Twister generator”, and is the recommended
one, since it has good random proprieties
(period of about 10**6000 ) and it is fast
// create random number generator
gRandom = new TRandom3(0);
gRandom2 = new TRandom3(1);
int n=20000;
int ftot=0;
for (inti=0;i<n;++i){
double x=gRandom->Uniform(-1,1);
double y=gRandom2->Uniform(-1,1);
double r=sqrt(x*x+y*y);
if(r<1.0) {ftot++;}
}

cout<<4*float(ftot)/float(n)<<endl;

R

N/




GNUPLOT http://www.gnuplot.info/

ghuplot homepage

.1

o8 Gaussian Distributions FAQ Contributed scripts
Documentation External Links
06 - Demos Tutorials, learning, and help
04 b Download Books
02+
]

Gnuplot is a portable command-line driven

graphing utility for Linux, OS/2, MS Windows, 1 Radhaf
0OSX, VMS, and many other platforms. The all S
source code is copyrighted but freely 08 I
distributed (i.e., you don't have to pay for it). It ) (ffil
was originally created to allow scientists and ;N a— 1111 lf |
students to visualize mathematical functions | '”ni f
and data interactively, but has grown to i F
support many non-interactive uses such as Z: [133 :

web scripting. It is also used as a plotting B 11

engine by third-party applications like Octave. 0.820270, 0.366524 i doges

Gnuplot has been supported and under active
development since 1986.
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An ODE Example: v = —v,
with y(0)=1. x:[0-10]
Explicit Method

t output exact

0.0000000E+00
0.2000000E+00
0.4000000E+00
0.6000000E+00
0.8000000E+00
0.1000000E+01

0.5000000E+01
0.8000000E+01
0.9400000E+01
0.9600000E+01
0.9800000E+01
0.1000000E+02

0.1000000E+01
0.8000000E+00
0.6400000E+00
0.5120000E+00
0.4096000E+00
0.3276800E+00

0.1073742E+00

0.1000000E+01
0.8187308E+00
0.6703200E+00
0.5488116E+00
0.4493290E+00
0.3678794E+00

0.1353353E+00

0.3777893E-02 0.6737947E-02
0.1329228E-03 0.3354626E-03

0.2787593E-04 0.8272407E-04
0.2230075E-04 0.6772874E-04
0.1784060E-04 0.5545160E-04
0.1427248E-04 0.4539993E-04

A simple ODE example

Fuler Method
Exact 1 -
[ 2 .............
01 Exact
0.01
0.001 -3 ﬁ, > T
0.0001
le-05
0 2 4 6 8 10
X
A simple ODE example
1 T T
g N Euler Method
. \\ Exact 1 --eeeeeeee-
cACt D e
0.1 L - Exact
0.01 -
.
0.001 L N
g .
- BH ]
0.0001 L N=200 N —
: =200 N
1le-05

0 2 4 6 8 10



I void rootplot()

{

TCanvas *c1 = new TCanvas("c1","",200,10,700,500);

c1->SetGrid();

Int_tn=101;
float Rbin[101],R2U[101],R2C[101];

float xbin,xp,yp;

int flag=0;

int kO=0;

int ka=0;

int kb=0;

FILE *fp = fopen("plot2.gnu","r");

while (1) {
flag=fscanf(fp,"%f %f %f",&xbin,&xp,&yp);
if(flag!=3)break; A Simple ODE Example
Rbin[kO]=xbin; 3N
R2U[kO]=xp; ™
R2C[KO]=yp; a
k0++; ” —— Euler Method B

} B N

TMultiGraph *mg = new TMultiGraph();
mg->SetTitle("A Simple ODE Example; x; y");
gr = new TGraph(n,Rbin,R2U);

|- 8r->SetlineWidth(2);

I gr->SetLineColor(3);

|i gr2 = new TGraph(n,Rbin,R2C);

1. gr2->SetLineWidth(2);

Il gr2->SetlLineColor(2);

I I mg->Add(gr);

I. mg->Add(gr2);

Il mg->Draw("AC");

1°  mg->GetXaxis()->SetRangeUser(0.1,9.9);

I, mg->GetYaxis()->SetRangeUser(0.00001,1.);

I} mg->GetXaxis()->SetTitle("x");

|- mg->GetXaxis()->SetTitleSize(.06);

11 mg->Getvaxis()->SetTitle("y");

mg->GetYaxis()->SetTitleSize(.06);

I mg->GetXaxis()->CenterTitle();

il mg->GetYaxis()->CenterTitle();

mg->GetXaxis()->SetTitleOffset(0.6);

I mg->GetYaxis()->SetTitleOffset(0.6);

cl->SetlLogy();

gPad->Modified();

| Tlegend *I1 = new TLegend(0.18,0.3,0.5,0.5);

I, 11->SetBorderSize(2);

I 1->SetFilicolor(0);

I 11->AddEntry(gr, "Euler Method","l");

| I 11->AddEntry(gr2,"Exact","l");

Iy /1->Draw();

I-  c1->SaveAs("example-N100-2.pdf");



documentclass[17pt]{article}
usepackage{graphicx,color}
begin{document}
thispagestyle{empty}
input{data.tex}
end{document}

~ = = = = =

A simple ODE example

Faler Method
Exact 1 -----------
0.1 Exact 2 «voereveeens
0.01
0.001
0.0001
le-05
0 2 4 6 S

10

. set pointsize 2.0

. set tics in

- setlogy

set mytics 10

set grid

. set xrange[0:10]

- set terminal epslatex color

' set output "data.tex"

set title '{\small A simple ODE example}'
. set ylabel 'y’

. set xlabel 'x'

set xlabel offset 0.5

. set ylabel offset 2.5

. set key box

plot "plot.gnu" index 0 u ($1):($2)
. Method' w1 It 11w 3\

. "plot.gnu" index 0 u ($1):($3)
wl lt21w3 )\

exp(-x)  title'Exact 2’
. set output

. llatex tot.tex

title 'Euler

title 'Exact 1'

wllt3 w3

. Idvips -E tot.dvi -0 examplel.eps
lepstopdf examplel.eps



Modern parallel programing: open-MP and MPI.

—Lots of processors connected and coordinating to solve large problems

M P | = Message Passing Interface.
https://www.mpi-forum.org/docs/

A standardized collection of routines (functions) which is implemented
for each programing language (Fortran, C, C++, Python).

First standardized in 1994 (MPI-1.0) and second in 1997 (MPI-2.0) and
(MPI-3.0) after 2012. Currently MPI-2.0 is most widely used.

v
The two most widely used implementations are P, .
i - MPI
* MPICH http://www.mpich.org A e 2
* open-MPI http://www.open-mpi.org e
Python implementation mpi4py
(Note that open-MPI has nothing to do with openMP)™"



https://www.mpi-forum.org/docs/
https://www.mpi-forum.org/docs/
https://www.mpi-forum.org/docs/
http://www.mpich.org/
http://www.mpich.org/
http://www.mpich.org/
http://www.open-mpi.org/
http://www.open-mpi.org/
http://www.open-mpi.org/
http://www.open-mpi.org/
http://www.open-mpi.org/

HITIH

NPT include file

sudo apt-get install libcr-dev mpich2 mpich2-doc

mpic++ -0 example example.c
mpirun -n 2 ./example

Process A Process B

Work of A -{ .
Reguest to send X I }mmnm

IIII""E'I"'""-ﬂ":"'E'‘[. ) Request to receive

o .
Safe to Message
OvEnATite received
W

Initiahize MPT environment

Do work and make message passing calls

Terminate MPI Environment ‘




HITIH

#include <mpi.h> _

#include <stdio.h> =~

-
i
iy

-,“
Sy
—

-
"l..'.-
hal

int main(int argc, char ** argv) ~~=~___ s
““hh .
{ requirements
int rank, size; _.= foran MPI
...--'"""'.' _- program
MPI Init(&argc, &argv); &=~ gl

MPI Comm rank (MPI COMM WORLDbxirank},
MPI Comm . size (MPI COMM WOBEﬁ &size) ;
prlntf("I am =d of ﬁdBnM, rank, size);

-"
’-ﬂ‘

MPI_Finalize{);t’
return 0;

Data communication in MPI is like email exchange
—One process sends a copy of the data to another process (or a group of
processes), and the other process receives it



HTIHH
printf({“"For rank %d count = %d itrr = %d\n",rank,count,no div);

MPI_Reduce(&count,&total count,1,MPI_INT,MPI_SUM,®,MPI_COMM_WORLD);
MPI_Reduce(&no_div,&fin_no,1,MPI_INT,MPI_SUM,8,MPI_COMM WORLD);

double tl1, t2:
int rank,size,i;
double x=0,y=0,pl,z;
int no = atoi{argv[l]});
int count=0,total count=0,no div=08,fin no = O;
MPI Init(&argc,&argv);
tl = MPI Wtime();
MPI_Comm_ rank{MPL COMM _WORLD,&rank) ;
MPI_Comm size(MPI COMM _WORLD,&size);
printf{("rank= %1 ; size= %i\n", rank, s51ze);
no_div = no/size;
srand ( time(NULL) );
for{i=0;i<no_div;i++)
{
x=rand()/(double)RAND MAX:
y=rand()/{double)RAND MAX;

Z=X*x+yry
T(2<=1) t2 = MPI Wtime()
' = MPI_Wtime();
;Dunt++' printf(“total time for rank %i: = %1f\n", rank, t2-tl);
(rank ==8){
printf(" Wn");

printf{"*** Average over all processors ***\n");
printf("Total count = %d, total itrr = %d\n",total count,fin_no};
pi = ((double)tetal_count)/fin_no*4.0000;
printf("Pi value = S%1f\n",pi);
1
MPI Finalize():
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qliphy@qliphy-IdeaCentre-B520:~/Desktop/CP2019-new/MPI$ mpirun -n 1 ./pi 80000000
rank= 0 ; size= 1

For rank 8 count = 62831445 itrr = 800000006

total time fTor rank B8: = 1.796201

¥** Average over all processors ¥*¥
Total count = 62831445, total itrr = BOBOBOAO
Pi value = 3.141572

gliphy@gliphy-Idealentre-B520:~/Desktop/CP2019-new,/MPL% mpirun -n 4 ./pl1 80000080
rank= @ ; s1lze=
rank= 1 ; size=
rank= 2 ; size=
rank= 3 ; size=
For rank 2 count = 157100806 itrr = 20000000
For rank 3 count = 157108686 itrr 20068066800
total time for rank 3: = 6.739523
total time for rank 2: = 0.739545
For rank 1 count = 15716066 itrr = 20060060806
total time for rank 1: = 6.792446
For rank 8 count = 157100606 itrr = 2000080080
total time for rank 8: = @.816587

B A A = =

*** Average over all processors **¥
Total count = 62840024, total itrr = B0000DOO
Pi value = 3.142001
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e CVS (concurrent versions system)
* SVN (subversion)
* git

GitHub is a code hosting platform for version control and collaboration.
It lets you and others work together on projects from anywhere.

push

pull/fetch

pull/fetch AR

\ ./
Z U
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Sign Up a Github Account

GitHUb Explore Features Enterprise Pricing Sign in

pie

B
Where software is built S
Possspusmos |

Powerful collaboration, code review, and code management for
open source and private projects. Public projects are always free.

You will receive an activation email to confirm your email address
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Set Up Git

https://help.github.com/articles/set-up-git/

1. Download and install the latest version of Git.

In terminal:

1. S git config --global user.name "YOUR NAME"

2. S git config --global user.email "YOUR EMAIL ADDRESS"

Authenticating with GitHub from Git

e Connecting over HTTPS (recommended)

If you clone with HTTPS, you can

cache your GitHub password in Git using a credential helper.
https://help.github.com/articles/caching-your-github-password-ingit/
e Connecting over SSH

If you clone with SSH, you must generate SSH keys on each

computer you use to push or pull from GitHub.
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Create a Repo

https://help.github.com/articles/create-a-repo/

O

« Setup “Repo Name”

« Public

« Don’t select “Initialize
this repository with a
README”

« Create Repository

i
{ . )
Pull requests  lssues Gist | & A I
\ /r'l
=
Create a new repository
A rpposiony containg all T ies hor your project, inciuding e renision hishorny
Cratiar Repoallony nime
Pl ghmoru |
Groat repositony nasmas are shod and memoeable, Mead inspiration How about yemmy-mea
Dt (sptianel)
i Public
Aryone can se fhis reposiiong Yiou choose who can commi.
Priwaba
¥ i T SO Sl B OOHTITIL S W SERDRlST).
Initialios s rapeaitary with n README
TFes W S e IS ey S0 e AeDdsalcr ULt e ] il

Sigresa. Mone = Add o lcansa: Mo =

-
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Upload your file to the Repo

In terminal:

S cd “target folder”

S echo "# TEST4" >> README.md

S git init

S git add README.md

S git add *

S git commit -m "first commit"

S git remote add origin git@github.com:XXX/TEST4.git
(or https://)

S git push -u origin master

Then refresh your website. Upload successfully!
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L gliphy / ComputationalPhysics2019 ©Watch~ 0  %Star 0 ¥
<> Code Issues 0 Pull requests 0 Projects 0 Wiki Security Insights Settings
Quick setup — if you've done this kind of thing before
or HTTPS | 8SH | git@github.com:qliphy/ComputationalPhysics2@19.git B

Get started by creating a new file or uploading an existing file. We recommend every repository include a README, LICENSE, and .gitignore.

...or create a new repository on the command line

echo "# ComputationalPhysics2819" >> README.md B
git init

git add README.md

git commit -m "first commit"

git remote add origin git@github.com:qgliphy/ComputationalPhysics2819.git
git push -u origin master

...0r push an existing repository from the command line

git remote add origin git@github.com:qgliphy/ComputationalPhysics2019.git B
git push -u origin master

...or import code from another repository
You can initialize this repository with code from a Subversion, Mercurial, or TFS project.

Import code

7 ProTip! Use the URL for this page when adding GitHub as a remote.



