./file_io.cpp

#include
#include
#include
#include
#include

"file_io.h"
<cassert>
<fstream>
<iostream>
<stdexcept>
#include <string>
#include <vector>
using namespace std;

// [Strl0, p.364]

void £fill_vector (istream& istr,

{
double d=0;
while ( istr >> d)
if (!istr.eof ())
{ // Fehlerbehandlung

v.push_back (d) ;
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vector<short>& v)

// Einlesen

cout << " Error handling \n";

if (
if (
{

istr.bad() )
istr.fail() )

cout << " Failed
istr.clear();
}
}
v.shrink_to_fit();
return;

void read_vector_from_file (const string& file_name,

{
ifstream fin(file_name) ;
if( fin.is_open() )
{
v.clear();
fill_vector (fin, v);
}
else
{

"\nFile " <<
fin.is_open|{()

cout <<
assert (

the poor programmer

42
43:
44
45:
46:
47 :
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:

g for

6l:
62:
63:
64:
65:

}

return;

}

void write_vector_to_file (const string& file_name,

{

ofstream fout (file_name) ;

if(
{

fout.is_open() )

for
{
fout << v.at (k)
}
}
else

{

(unsigned int k=0;

// Versuch des Aufraeumens

in reading all data.\n";

// C++11

throw runtime_error ("Schwerer Fehler in istr");

vector<short>& v)

// Oeffne das File im ASCII-Modus

// File gefunden:

// Vektor leeren

// File nicht gefunden:

file_name <<
&& "File not found." );

" has not been found.\n\n" ;

// exeption handling for

const vector<double>& V)

// Oeffne das File im ASCII-Modus

k<v.size(); ++k)

<< endl;

cout << "\nFile " << file_name << " has not been opened.\n\n" ;

assert (
the poor programmer

}

return;

}

fout.is_open () &&

"File not opened." );

// exeption handlin
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1l: #ifndef FILE_IO_H_INCLUDED
2: #define FILE_IO_H_INCLUDED
3:
4: #include <string>
5: #include <vector>
6: //using namespace std;
7
8:
9: /**
10: This function opens the ASCII-file named @p file_name and reads the
11: double data into the C++ vector @p v.
12: If the file (@p file_name does not exist then the code stops with an appropriate m
essage.
13: @param[in] file_name name of the ASCII-file
14: @param/[out] v C++ vector with double values
15: */
16:
17: void read_vector_from_file(const std::string& file_name, std::vector<short>& v);
18:
19:
20: /**
21: This function opens the ASCII-file named @p file_name and rewrites its with the
22: double data from the C++ vector @p v.
23: If there are problems in opening/generating file (@p file_name
24: then the code stops with an appropriate message.
25: @param[in] file_name name of the ASCII-file
26: @param[in] v C++ vector with double values
27: */
28:
29: void write_vector_to_file(const std::string& file_name, const std::vector<double>& v
)i
30:
31: /**
32: Fills the double-vector @p v with data from an input stream @p istr until this inp
ut stream
33: ends regularily. The vector is cleared and its memory is automatically allocated.
34: @param[in] istr input stream
35: @param[out] v C++ vector with double values
36: @warning An exception is thrown in case of wrong data format or corrupted data
37: */
38: void fill_vector (std::istreamé& istr, std::vector<double>& v);
39:
40: #endif // FILE_IO_H_INCLUDED
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#include
#include
#include
#include
#include
#include
#include
#include <execution>
#include <omp.h>

using namespace std;

"file_io.h"
"means.h"
<iostream>
<string>
<vector>
<algorithm>
<cmath>

int main ()
{
"File einlesen."

cout << << endl;

const string name ("data_1.txt"); // name
const string name2 ("out_1.txt");
vector<short> a; //-2~15 to 2~15-1 fits
double min, max, ar, ge, ha, std;

the values

read_vector_from_file (name, a);
const unsigned size = a.size();
double t_omp_start = omp_get_wtime();

of input file

// name of output file

from the file

min = a[0];
max = al[0];
fpragma omp parallel for reduction(min:min) reduction (max:max)
for (int i1 = 0; i < static_cast<int>(size); ++i) {
if (a[i] < min)
{
min = af[il;
}
if (a[i] > max) {
max = al[i];

means_vector (a, ar, ge, ha);
std = 0.0;
#pragma omp parallel for reduction (+:std)
for (unsigned int i = 0; i < size; i++)
{

std += pow(a.at(i)-ar,2);
}
std = sqgrt (std/size);
double t_omp_end =
double time_omp =

omp_get_wtime () ;
t_omp_end - t_omp_start;

cout << "min: " << min << ", max: " << max << endl;
cout << "Arithmetic mean: " << ar
<< ", geometric mean: " << ge
<< ", harmonic mean: " << ha << endl;
cout << "std: " << std << endl;
vector<double> results = {min, max, ar, ge, ha, std};
write_vector_to_file (name2, results);
//C++17 execution policies
double min_ep = 0.0, max_ep = 0.0, ar_ep = 0.0, ge_ep

= 0.0, ha_ep =

0.

0,

std_ep
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126:
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128:
129: }
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double t_ep_start = omp_get_wtime () ;

auto p = minmax_element (execution::par, a.begin(),
min_ep = *p.first;
max_ep = *p.second;

double sum_ep = reduce (
execution: :par,
a.begin(), a.end(),
0.0

)

ar_ep

sum_ep / size;

ge_ep = transform_reduce (
execution: :par,
a.begin(), a.end(),
1.0,
multiplies<> (),
[size] (short x) {
(

return pow((double)x, 1.0 / size);

}
)i

double sum_inv_ep = transform_reduce (
execution: :par,
a.begin(), a.end(),
0.0,
plus<> (),
[]1 (short x){ return 1.0 / (double)x;
)

ha_ep = size / sum_inv_ep;

double sum_sqg_ep = transform_reduce (
execution: :par,
a.begin(), a.end(),
0.0,
plus<>(),
[ar_ep] (short x

{

)
double d = x - ar_ep;
return d * d;
}
)
std_ep = sqrt(sum_sqg ep / size);

double t_ep_end = omp_get_wtime () ;
double time_ep = t_ep_end - t_ep_start;

cout << << min_ep <<
cout << << ar_ep

<< << ge_ep

<< << ha_ep << endl;
cout << << std_ep << endl;
cout << <<
cout << <<

return 0;

(time_omp)
(time_ep)

a.end());

<< max_ep << endl;

<< endl;

<< endl;

7
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1l: #include <iostream>

2: #include <cmath>

3: #include <vector>

4: #include <omp.h>

5:

6: using namespace std;

7:

8: void means (int a, int b, int ¢, double &ar, double &ge, double &ha) ({
9: ar = (atb+c) / 3.0;

10:

11:
12: ge = pow(a,1.0/3.0) * pow(b,1.0/3.0) * pow(c,1.0/3.0); //do it instead of pow(a*

b*c,1.0/3.0) to prevent integer overflow

13:
14: ha = 3.0 / (1.0/a +1.0/b +1.0/c);

15: }

16:
17: void means_vector (const vector<short> &input, double &ar, double &ge, double &ha) {
18: int size = input.size();

19:
20: if (size == 0) {
21: cout << "Empty input"” << endl;
22 return;
23: }
24 :
25: ar = 0;
26: ge = 1;
27 : ha = 0;
28: #pragma omp parallel for reduction(+:ar,ha) reduction (*:ge) V/
29: for (int i = 0; i < size; i++) {

30: ar += input.at(i);

31: ge *= pow(input.at (i), 1.0 / size);

32: ha += 1.0 / input.at (i);

33: }

34:

35: ar /= size;

36: ha = size / ha;

37: }
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#ifndef MEANS_H_INCLUDED
#define MEANS_H_ INCLUDED

#include <vector>
void means (int a, int b, int ¢, double &ar, double &ge, double &ha);

void means_vector (const std::vector<short> &input, double &ar, double &ge, double &h

#endif // MEANS_H_INCLUDED



