Tools for LC physics study

Akiya Miyamoto, KEK

Contents:
1. Introduction to JLC computing 9:00 - 9:30
2. Breif introduction to C++ 9:30 - 10:00
3. Introduction to ROOT 10:00 - 11:30

4. Introduction to JSF and Demo 11:30 - 12:00
5. Install JSF and other packages 13:30 -

6. Introduction to a sample program
/.Introduction to a sample analysis -15:00



Computing at KEK JLC Physics Group

Internet world

KEK FW
Main access root DMZ
|
Jlcgate |
jlc.cc.kek.jp
Router
I XX network
. l-l —  FJ network
your terminal jiclogin
—= lccpu01
-

jlccpu02




Computing systems

W jlc.cc.kek.jp
m OS: AIX
m for CPU server, Data server, but also gateway machine for remote access by ssh

W jlcgate
m OS: BSD
m gateway for remote access
m limitted use only for those who can not use jlc.cc.kek.jp

W jiclogin
m OS: Linux (Redhat 9)
m 2CPU server for interactive program developments

W jlccpuXX
m OS: Linux (Redhat 9), XX=01, 02, 03, 07, 08, 09
m For CPU heavy job



How to use jiclogin/jlccpuXX

W jIclogin:
M to edit program, and make a test run

m Using jlccpuXX
®m submit job
$ submit command
m submit job as a detached process, save command output in jobout
$ submit command > jobout 2>&1 & (bash)
$ submit command >&! jobout & (tcsh)
® show status of your job on cpu server
$ showjob
m show cpu load on each cpu server
$ cpulookup
® login to cpuserver
$ rsh jlccpuXX
M jlclogin user can login to jlccpuXX without authentification
m use this feature to cancel jobs running on jlccpuXX
ex. $ rsh jlccpuXX “ps -ef | grep username”
$ rsh jlccpuXX “kill -15 NNNN’




Setup account at jiclogin

W At the first login, do
$cd
$ cp ~miyamoto/ToolsLect .
$ cd ToolsLect
$ source setup.bashrc

$ root sample01.C

m Printer : tek3g423dbl(default), tek3g423(single-side)
$ Ipr file.ps # printout
$ lpr -Ptek3g423 file.ps # printout to tek3g423
$ a2ps file.text # printout text file
$ a2ps -o - file.text> file.ps # convert text file to ps
$lpq # show print que status
$ Iprm job_number  # cancel print job
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C++ basic element

-
8 Declare type of arguments

and return type of functions.
= Prototype of all function

Structure of C++ source code

prototype_declaration - must be declared before
definition_of_global_variable Its use.

return_type function(arguments) &

{

. *Variable defined outside
function body a function has a file scope:
valid at all functions

C : N
// - comment line

/*

... -commented block
Y Y,




C++: Hello world !

example.cxx ‘#include “file.h”
#include <iostream> Include file.h before
main() { Complle
cout << “Hello world” << end; #include <....>
} Included from /usr/include
see “info cpp”
_ Y,
compile and run cout << —<endl:
$ g++ examplecxx part is output
$ a.out endl = \n
gello worla : : end of line




Basic type of variables

int I=3; //integer

float f=3.4; // float

double d=4.5; // double

char c='a"; // 1 byte character
bool b=true; // boolean variable

int ia[20]; // integer array of size 20.
Ib[0] = O0; // substitute 0 to the first element if ib array
Ib[19]=190; // 190 to the last element
Note: array index is 0 to n-1
int ka[40][5]; // equivalent to INTEGER KA(5,40) in FORTRAN
Note: index ordering is opposite compare to FORTRAN



new and delete

new : dynamically allocate memory area
This area won't released unless delete command is used.
delete: release memory area allocated by new

. T ipointervariable first address of array

int  “ib=new int[20]; // allocate integer array of size 20, dynamically
Ib[0] = O; // substitute 0 to the first element if ib array
ib[19]= 190; // 190 to the last element
*(Ib+19)=190; // other way to substitute to the last element
delete ib; //release dynamically allocated area.

char *str="This is a pen”;
String is always an array of char. str[13]="n'
End of string is \00. “and ' is different str[14]=\00



C++ minimum - 1

¢ Compile and link

X g++, make, Imakefile, xmkmf -a
¢ C++ source program

X semi colon (;) : end of line

x /[and /* ¥/ : comment line and block

x Can write a “Hello world” program

x cpp (C pre-processor) macro

¢ #include, #if, #ifdef, #define, #endif

+ Basic type

X int, float, double, bool, char, void

X const, static

¢ Operator
X +,-%1,%, <<, >>,|, & ( noexponentiate )
x Logical condition : <, >, ==, |=, >=, <=, &&, ||
X Addressing operator : *, &
X ++, +=, -, -=

X cast operator : ()

Example: sample01.C

#ifndef MY_FLAG
#define MY _FLAG
#include “my_file.h”
#else
void func() {
int a=0;
const int size=5;
double b(size]={1.0,2.0,3.0,4.0,5.0};
bla++]=3.2; // b[0]=3.2
b[++a]=5.4; //b[1]=0, b[2]=5.4;
int x=(int)b[2];
cout << “ b[0]=" << b[0];
cout << “ b[1]=" << b[1];
cout << “ b[2]=" << b[2];
cout << “ x=" <<x;
cout << end];

¥
#endif




C++

¢ 0x12(hex), 012(oct), 12(dec)
¢ 3.0e12 (no3.0d12)
* Array
x int a[20] ; a[0] to a[19]
X int b[8][4][2]; Dimension b(2, 4, 8)
X int *c=a; c[3]
x &b[0][0][0] == b ;
X char *str="This is a pen”;
> str[12]='n"; str[13]=0x00;
¢ if ( condition ) { }
elseif (){ }
else { }
eintc=a==b?0:1;
& switch (i ) {
case 1: ..... : break;
case 2: ..... . break;
default: ..... :
)
¢ for(int i=0;i<20;i++) { }
¢ while (i<10){.... }

minimum — 2

Example: example02.C

#include <iomanip>
void sample02() {
int ihex=0x12;
intioct=012;
intidec=12;
double xpi=3.12345678901234567890 ;
cout << " ihex=" << ihex << " ioct=" << ioct;
cout << " idec=" << idec << end];
cout << " def. xpi=" << xpi;
cout << " 9 prec. " << setprecision(9) << xpi << endl;

for(int i=0;i<50;i++){
if(i==2 ) continue;
if(i==4||i==20) break;
}
}




# #include <stdio.h>
#include <iostream>
#include <iomanip>
¢ printf(“format®,val);
X %d, o/og, %f, o/olg, %lIf, %s
¢ scanf(“format”,&val);
¢ cout << ..... << endl;
X cout << precision(15);
X cout << width(15);
X cout << scientific , fixed
¢ cin >>val ;
¢ Output to file
x ofstream fout(file_name);
fout << x << endl;
fout.close();
+ Input from a file
x ifstream fin(file_name);
fin >>1;
fin.close();

C++ minimum - 3

Example: example02.C

using namespace std;

void sample03()

{
inti=10;
float x=3.141592654;
printf(“ int i=%d float x=%g\n”,i,x);
doubley; printf(“Enter y=");
scanf(“%lg”,&y); printf(“ y=%g\n",y);

char filename[100];
cout << “Enter filename” ;
cin >> filename ;

ofstream fout(filename);
fout << “y=“<<y<<end];
fout.close();

TDatime da;

strstream sout;

sout << “Today is “ << da.GetMonth() ;
sout << “-” << da.GetDay() << ends;
TString ts;

ts.GetLine(sout);

cout << ts << end];




C++ minimum - 4

+ prototype ( function call )
® scope
+ call by value, address, reference
X int sub ( float a );
X int sub ( float *a ) or sub (float a[]) ;
X int sub ( float &a );
¢ enum MyID { kHeight, kWeight, kSize };
¢ typedef int Int_t;
¢ struct {
int a;
float b;
} abc;

Example: example04.C

void sample04(){
inti=1;
for(int k=0;k<10;k++){
int i=k+2;
}

cout << “1iafter loop is “ << i<< end];

}

void swap_by_address(int *a, int *b){
inttmp=*a; *a=*b; *b=tmp;

}

void swap_by_reference(int &a, int &b){
inttmp=a; a=b; b=tmp;

}

void swap_test(){
int a=20; int b=50;
swap_by_address(&a, &b);
cout<< “a="<<a<< “b="<<b<<end]
swap_by_reference(a,b);
cout << “a=" << a<< “b=" << b << end];

}




C++ minimum - Class

MyClass.h MyClass.cxx
class MyClass : public Basic MyClass::MyClass()
{ {
private: fData=20;
Int_t fData; }
public: void SetData(Int_t data)
MyClass::MyClass(); {
MyClass::MyClass(Int_t data):fData(data) {} fData=data;
virtual ~MyClass(){} }

inline Int_t GetData(){ return fData; }
void SetData(Int_t data=10);

b

# class proto-type, implementation

# private, protected, public

¢ inheritance

# constructor, default constructor, destructor
¢ default argument

¢ inline function

# operator over loading
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C++ Advanced Feature

m Operator overloading

B Template class

B Standard Template Library
* string, vector
* iterator

m FORTRAN interface
e Call Fortran subroutines
* Passing character variables
* Access Fortran common



