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alpsize M #EfiE

$ mkdir -p alpsize/XX
$ cd alpsize/XX
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00 CMake & (1)

HERTO7 5 L% CMake ZFIALTEILRT S

$ cmake /opt/nano/alps/alpsize/00_cmake/
$ make

$ ctest

$ ./hello
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00 CMake 1t (2)

$ cat /opt/nano/alps/alpsize/00_CMake/CMakeLists.txt
cmake_minimum_required (VERSION 2.8 FATAL_ERROR)
project(hello NONE)

# find ALPS Library

find_package (ALPS REQUIRED PATHS $ALPS_ROOT_DIR $ENVALPS_HOME NO_SYSTEM_ENVIRONMENT_PATH)
message (STATUS "Found ALPS: $ALPS_ROOT_DIR (revision: $ALPS_VERSION)")

include ($ALPS_USE_FILE)

# enable C and C++ compilers
enable_language (CXX)

# rule for generating ’hello world’ program
add_executable(hello hello.C)
add_alps_test (hello)
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00 CMake 1t (2)

$ cat /opt/nano/alps/alpsize/00_CMake/CMakeLists.txt
cmake_minimum_required (VERSION 2.8 FATAL_ERROR)
project (hello NONE)

# find ALPS Library

find_package (ALPS REQUIRED PATHS $ALPS_ROOT_DIR $ENVALPS_HOME NO_SYSTEM_ENVIRONMENT_PATH)
message (STATUS "Found ALPS: $ALPS_ROOT_DIR (revision: $ALPS_VERSION)")

include ($ALPS_USE_FILE)

# enable C and C++ compilers
enable_language (CXX)

# rule for generating ’hello world’ program
add_executable(hello hello.C)
add_alps_test (hello)
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00 CMake 1t (2)

$ cat /opt/nano/alps/alpsize/00_CMake/CMakeLists.txt
cmake_minimum_required (VERSION 2.8 FATAL_ERROR)
project (hello NONE)

# find ALPS Library

find_package (ALPS REQUIRED PATHS $ALPS_ROOT_DIR $ENVALPS_HOME NO_SYSTEM_ENVIRONMENT_PATH)
message (STATUS "Found ALPS: $ALPS_ROOT_DIR (revision: $ALPS_VERSION)")

include ($ALPS_USE_FILE)

# enable C and C++ compilers
enable_language (CXX)

# rule for generating ’hello world’ program
add_executable(hello hello.C)
add_alps_test (hello)
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00 CMake 1t (2)

$ cat /opt/nano/alps/alpsize/00_CMake/CMakeLists.txt
cmake_minimum_required (VERSION 2.8 FATAL_ERROR)
project (hello NONE)

# find ALPS Library

find_package (ALPS REQUIRED PATHS $ALPS_ROOT_DIR $ENVALPS_HOME NO_SYSTEM_ENVIRONMENT_PATH)
message (STATUS "Found ALPS: $ALPS_ROOT_DIR (revision: $ALPS_VERSION)")

include ($ALPS_USE_FILE)

# enable C and C++ compilers
enable_language (CXX)

# rule for generating ’hello world’ program
add_executable(hello hello.C)
add_alps_test(hello)
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00 CMake 1t (3)

add_alps_test [FUT &R

$ ./hello /opt/nano/alps/alpsize/00_CMake/hello.ip > hello.tmp
$ diff -u hello.tmp /opt/nano/alps/alpsize/00_CMake/hello.op
$ rm hello.tmp

KITNAFVZBRHINBIENEURIT BT

$ cat /opt/nano/alps/alpsize/00_CMake/hello.op
hello, world
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01 C7ATd3 L

Wolff ZILAVXLD7AT S5 L

$ cmake /opt/nano/alps/alpsize/O1_original-c/
$ make

$ ctest

$ ./wolff




ALPS Fa—hUZIL - P77V 5—23v®D ALPS {t

02 C++7AJ 35

Wolff ZILTY X L% C++T

$ cmake /opt/nano/alps/alpsize/02_basic-cpp/
$ make

$ ctest

$ ./wolff
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03 STL DFIFA

STL ZFIA9 3%

$ cmake /opt/nano/alps/alpsize/03_stl/
$ make

$ ctest

$ ./wolff
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04 Boost DFIA (1)

Boost 217U FIAT 3

$ cmake /opt/nano/alps/alpsize/04_boost/
$ make

$ ctest

$ ./wolff
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04 Boost MFIA (2)

#include <boost/random.hpp>

// random number generator

boost::mt19937 eng(SEED) ;
boost::variate_generator<boost::mt19937&, boost::uniform_real<> >
random_01(eng, boost::uniform_real<>());
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05 ALPS Parameters

ALPS Parameter Z2f|H9 %

$ cmake /opt/nano/alps/alpsize/05_parameters/
$ make

$ ctest

$ ./wolff
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Parameter 24735V

TATSLILERBINGA—FZ@BIRTZ51T3Y

LATTICE = "chain lattice";
L =16,

SEED = 2873

// C++ style comment
SWEEPS = 4096;
THERMALIZATION = SWEEPS/8;
/* C style comment */

{ T =2; Sq = 2«xPI/3; }
{T=1.8;}

n MBEEFTEE

n T ZXFTEE

s ZEITHIEL B

n CH, C++EDIXY b

m { } CEAARERIIELSEY K

s ZERZBEICERHE

s T, EEO0OY, AV TEH
Z X5l
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Parameter 24735V

TATSLILERBINGA—FZ@BIRTZ51T3Y

LATTICE = "chain lattice";
L =16,

SEED = 2873

// C++ style comment
SWEEPS = 4096;
THERMALIZATION = SWEEPS/S8;
/* C style comment */

{ T =2; Sq = 2%PI/3; }
{T=1.8;}

n MBEEFTEE

n T ZXFTEE

s ZEITHIEL B

n CH, C++EDIXY b

m { } CEAARERIIELSEY K

s ZERZBEICERHE

s T, EEO0OY, AV TEH
Z X5l
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Parameter 4 72 ") OFEE

#include <boost/foreach.hpp>
#include <alps/parameter.h>

int main(int argc, char** argv) {

alps::ParameterList plist = read_param(argc, argv);
BOOST_FOREACH(alps: :Parameters& p, plist) {

double a = p["a"];

double b = p.value_or_default("b", 0.5);
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Parameter 4 72 ") OFEE

#include <boost/foreach.hpp>
#include <alps/parameter.h>

int main(int argc, char** argv) {

alps::ParameterList plist = read_param(argc, argv);
BOOST_FOREACH(alps: :Parameters& p, plist) {

double a = p["a"];

double b = p.value_or_default("b", 0.5);
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06 ALPS Alea

ALPS Alea ZFIFHY 3%

$ cmake /opt/nano/alps/alpsize/06_alea/
$ make

$ ctest

$ ./wolff

fi

i,
it

16 /27



ALPS Fa—hUZIL - P77V 5—23v®D ALPS {t

Alea 4 72 OFIAE
TIILA7EHEICH T ZFIEE 28, BCHBEEHETSEZS1T75Y

#include <alps/alea.h>
alps::0bservableSet obs;
obs << alps::RealObservable("Energy");

for (int i = 0; i !'= N; ++i) {
double e = energy(); // calclulate something
obs.reset(i == THERM); // when thermalized
obs["Energy"] << e;

}

std::cout << obs["Energy"];
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Tips: HAZHIEHT S

// Gnuplot EHA
std::cout << 1./param["beta"] << " "
<< obs["Energy"] .mean() << " "
<< obs["Energy"] .variance() << std::endl;
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07 ALPS Lattice

ALPS Lattice ZFIAT 3

$ cmake /opt/nano/alps/alpsize/07_lattice/
$ make

$ ctest

$ ./wolff

fi

i,
it
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Lattice 74 7Z Y OFIEBE

#include <alps/lattice.h>

class ising : public alps::graph_helper<> {
public:
ising(alps: :Parameters const& p)
: graph_helper<>(p) {}

20 /27
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Lattice DEER

<LATTICE name="square lattice" dimension="2">
<PARAMETER name="a" default="1"/>
<BASIS><VECTOR>a 0</VECTOR><VECTOR>0 a</VECTOR></BASIS>
<RECIPROCALBASIS><VECTOR>2*pi/a 0</VECTOR><VECTOR>0 2%pi/a</VECTOR></RECIPROCALBASIS>
</LATTICE>
<UNITCELL name="simple2d" dimension="2">
<VERTEX/>
<EDGE><SOURCE vertex="1" offset="0 0"/><TARGET vertex="1" offset="0 1"/></EDGE>
<EDGE><SOURCE vertex="1" offset="0 0"/><TARGET vertex="1" offset="1 0"/></EDGE>
</UNITCELL>
<LATTICEGRAPH name = "square lattice'">
<FINITELATTICE>
<LATTICE ref="square lattice"/>
<PARAMETER name="W" default="L"/>
<EXTENT dimension="1" size="L"/>
<EXTENT dimension="2" size="W"/>
<BOUNDARY type="periodic"/>
</FINITELATTICE>
<UNITCELL ref="simple2d"/>
</LATTICEGRAPH>
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Lattice 740 75V OEFIEEEL

std: :vector<double> d(num_sites());
std: :vector<double> J(num_bonds());

double energy = O.;
BOOST_FOREACH(site_descriptor s, sites()) {
BOOST_FOREACH (bond_descriptor b, neighbor_bonds(s)) {
energy += J[b] * d[source(b)] * d[target(b)];
}
}

boost::mt19937 rng;

boost::uniform_int<> dst (0, num_bonds()-1);
J[bond(dst(rng))] = 0;

Jtemp = param["J" + bond_type(b)];

m sites(), bonds() l& BOOST_FOREACH &#i#&bES
m index(s) ¥ index(b) THFICER
= bond(n) ¥ site(n) T *_descriptor ICZEH#
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08 ALPS Scheduler (1)

ALPS Scheduler ZFIFA9 %

$ cmake /opt/nano/alps/alpsize/08_scheduler/
$ make

$ ctest

$ ./hello

$ ./wolff
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08 ALPS Scheduler (2)

class wolff_worker : public alps::parapack::lattice_mc_worker<> {
private:

typedef alps::parapack::lattice_mc_worker<> super_type;

public:

wolff_worker (alps::Parameters const& params) : super_type(params);
virtual “wolff_worker();

void init_observables(alps::Parameters const&, alps::0bservableSet& obs);
bool is_thermalized() const;
double progress() const;

void run(alps::0bservableSet& obs);
void save(alps::0Dump& dp) const;
void load(alps::IDump& dp);

24 /27
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08 ALPS Scheduler (3)

class wolff_evaluator : public alps::parapack::simple_evaluator {
public:

wolff_evaluator(alps::Parameters const&);

void evaluate(alps::ObservableSet& obs) const;

};
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08 ALPS Scheduler (4)

#include <alps/parapack/parapack.h>

int main(int argc, char** argv) {
return alps::parapack::start(argc, argv);

3
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ALPS Fortran

ALPS Scheduler % Fortran 704 3 AlC




