

    
      
          
            
  
Welcome to Read the Docs

This is an autogenerated index file.

Please create an index.rst or README.rst file with your own content
under the root (or /docs) directory in your repository.

If you want to use another markup, choose a different builder in your settings.
Check out our Getting Started Guide [https://docs.readthedocs.io/en/latest/getting_started.html] to become more
familiar with Read the Docs.
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ADIOS2-Examples

This repository contains code examples of how to use the Adaptable Input Output system, ADIOS2, bindings. ADIOS2 and ADIOS2-Examples are developed as part of the U.S. Department of Energy Exascale Computing Program.
The ADIOS2 source code is located at
https://github.com/ornladios/ADIOS2


Examples Summary

All examples are in the source directory and are classified by language binding. Note that examples ending with hl illustrate usage of the adios2 high-level API [https://adios2.readthedocs.io/en/latest/api_high/api_high.html].

source/cpp:  C++ low-level and high-level API examples


	hello-world : writes and reads a simple greeting


	hello-world.cpp [https://github.com/ornladios/ADIOS2-Examples/blob/master/source/cpp/hello-world/hello-world.cpp] uses adios2 C++ low-level API


	hello-world-hl.cpp [https://github.com/ornladios/ADIOS2-Examples/blob/master/source/cpp/hello-world/hello-world-hl.cpp] uses adios2 C++ high-level API






	basics : basic examples for using adios2


	variables-shapes.cpp [https://github.com/ornladios/ADIOS2-Examples/blob/master/source/cpp/basics/variables-shapes.cpp] variables shapes support in adios2 C++ low-level API


	variables-shapes-hl.cpp [https://github.com/ornladios/ADIOS2-Examples/blob/master/source/cpp/basics/variables-shapes-hl.cpp] variables shapes support in adios2 C++ high-level API






	gray-scott [https://github.com/ornladios/ADIOS2-Examples/blob/master/source/cpp/gray-scott/]: 3D reaction diffusion simulation in C++, includes C++ and Python analisys code.




source/c: C API examples


	hello-world: write and reads a simple greeting


	hello-world.c [https://github.com/ornladios/ADIOS2-Examples/blob/master/source/c/hello-world/hello-world.cpp]











Package Distributions (preferred)

This is the preferred method as it includes all the dependencies (e.g. adios2, openmpi, matplotlib) required by the examples.


	Conda installation on Linux, Mac and Windows’ Linux Subsystem on a new environment:

$ conda activate
$ conda create --name adios2-examples
$ conda activate adios2-examples
$ conda install adios2-examples -c williamfgc -c conda-forge









Meson and CMake installations from source are provided if none of the methods above are available.




Installing from source with Meson [https://mesonbuild.com/]


	Requirements:


	meson build >= 0.52.0, from pip3 install meson


	ninja


	mono-complete (might be already installed)


	mpi: openmpi or mpich


	adios2 mpi version:


	macOS: brew install adios2






	cmake >= v3.8 (optional) if adios2 is installed in non-system location (e.g. /opt)


	python: mpi4py, numpy, matplotlib






	Build, Test, Install:

From the ADIOS2-Examples directory:

if adios2 is on a standard installation (e.g. system location /usr, spack, conda, etc.)

$ meson build-meson --prefix=/path/to/install/adios2-examples





if adios2 is on a non-standard location (e.g. /opt)

$ meson build-meson --prefix=/path/to/install/adios2-examples 
                    -DADIOS2_DIR=/path/to/adios2/lib/cmake/adios2





$ cd build-meson
$ ninja
$ ninja test
$ ninja install












Installing from source with CMake [https://cmake.org/]


	Requirements:


	mpi: openmpi or mpich


	adios2 mpi and python version:


	macOS: brew install adios2






	cmake >= v3.8


	python: mpi4py, numpy, matplotlib






	Build, Test, Install:

From the ADIOS2-Examples directory:

$ mkdir build-cmake
$ cd build-cmake





if using an adios2 standard installation (e.g. system location /usr, spack, conda, etc.):

$ cmake -DCMAKE_INSTALL_PREFIX=/path/to/install/adios2-examples ..





if using an adios2 non-standard location (e.g. /opt):

$ cmake -DCMAKE_INSTALL_PREFIX=/path/to/install/adios2-examples \
        -DADIOS2_DIR=/path/to/adios2/lib/cmake/adios2 \
        ..





$ make -j
$ ctest
$ make install












Running the Examples

The final installation structure of the adios2-examples package include a bin directory for the executables and a share directory for the config files and scripts to a particular example.

adios2-examples installation structure:

bin/
    adios2-hello-world
    adios2-hello-world-hl
    ...
    adios2-gray-scott
    adios2-pdf-calc

share/adios2-examples/
    gray-scott





Each executable under bin starts with the adios2- prefix. Whereas, each share/adios2-examples directory has a ReadMe.md file with instructions.

For example, to run hello-world examples (assuming adios2-examples/bin is in the $PATH):

$ mpirun -n 4 adios2-hello-world-cpp
Hello World from ADIOS2
Hello World from ADIOS2
Hello World from ADIOS2
Hello World from ADIOS2





or for the high-level C++ API:

$ mpirun -n 4 adios2-hello-world-hl-cpp
Hello World from ADIOS2
Hello World from ADIOS2
Hello World from ADIOS2
Hello World from ADIOS2





these runs would generate corresponding bp files that can be inspected with the bpls utility [https://adios2.readthedocs.io/en/latest/ecosystem/utilities.html#bpls-inspecting-data] in ADIOS2.

$ ls -d *.bp
hello-world-cpp.bp  hello-world-hl-cpp.bp

$ bpls hello-world-cpp.bp -lav
File info:
of variables:  1
of attributes: 0
statistics:    Min / Max

string   Greeting  scalar = "Hello World from ADIOS2"





For a more elaborated use case see gray-scott [https://github.com/ornladios/ADIOS2-Examples/tree/master/source/cpp/gray-scott].




Credits


	William F Godoy godoywf@ornl.gov


	Norbert Podhorszki pnb@ornl.gov


	Keichi Takahashi keichi@is.naist.jp


	Hiroshi Watanabe










          

      

      

    

  

    
      
          
            
  
ADIOS2-Examples gray-scott

This is a 3D 7-point stencil code to simulate the following Gray-Scott
reaction diffusion model [https://doi.org/10.1126/science.261.5118.189]:

u_t = Du * (u_xx + u_yy + u_zz) - u * v^2 + F * (1 - u)
v_t = Dv * (v_xx + v_yy + v_zz) + u * v^2 - (F + k) * v






How to run

Make sure MPI and ADIOS2 are installed and that the PYTHONPATH includes the ADIOS2 package.
Make sure the adios2-examples/bin installation directory is in the PATH (conda and spack installations should take care of this aspect).

From a scratch directory copy the config files from your installation of adios2-examples:

$ cp -r <adios2-examples-install-prefix>/share/adios2-examples/gray-scott .
$ cd gray-scott
$ mpirun -n 4 adios2-gray-scott settings-files.json
========================================
grid:             64x64x64
steps:            1000
plotgap:          10
F:                0.01
k:                0.05
dt:               2
Du:               0.2
Dv:               0.1
noise:            1e-07
output:           gs.bp
adios_config:     adios2.xml
process layout:   2x2x1
local grid size:  32x32x64
========================================
Simulation at step 10 writing output step     1
Simulation at step 20 writing output step     2
Simulation at step 30 writing output step     3
Simulation at step 40 writing output step     4
...


$ bpls -l gs.bp
  double   U     100*{64, 64, 64} = 0.0907758 / 1
  double   V     100*{64, 64, 64} = 0 / 0.674811
  int32_t  step  100*scalar = 10 / 1000


$ python3 gsplot.py -i gs.bp








Analysis example how to run

$ mpirun -n 4 adios2-gray-scott settings-files.json
$ mpirun -n 2 adios2-pdf-calc gs.bp pdf.bp 100
$ bpls -l pdf.bp
  double   U/bins  100*{100} = 0.0907758 / 0.991742
  double   U/pdf   100*{64, 100} = 0 / 4096
  double   V/bins  100*{100} = 0 / 0.668056
  double   V/pdf   100*{64, 100} = 0 / 4096
  int32_t  step    100*scalar = 10 / 1000

$ python3 pdfplot.py -i pdf.bp
OR
$ mpirun -n 8 python3 pdfplot.py -i pdf.bp -o u
This is a parallel script, each process plots one PDF.
Each process plots the middle slice of their subarray U/pdf[x:y,:]








How to change the parameters

Edit settings.json to change the parameters for the simulation.

| Key           | Description                           |
| ————- | ————————————- |
| L             | Size of global array (L x L x L cube) |
| Du            | Diffusion coefficient of U            |
| Dv            | Diffusion coefficient of V            |
| F             | Feed rate of U                        |
| k             | Kill rate of V                        |
| dt            | Timestep                              |
| steps         | Total number of steps to simulate     |
| plotgap       | Number of steps between output        |
| noise         | Amount of noise to inject             |
| output        | Output file/stream name               |
| adios_config  | ADIOS2 XML file name                  |

Decomposition is automatically determined by MPI_Dims_create.




Examples

| D_u | D_v | F    | k      | Output
| —-|—–|——|——- | ————————– |
| 0.2 | 0.1 | 0.02 | 0.048  | [image: source/cpp/gray-scott/img/example1.jpg?raw=true] |
| 0.2 | 0.1 | 0.03 | 0.0545 | [image: source/cpp/gray-scott/img/example2.jpg?raw=true] |
| 0.2 | 0.1 | 0.03 | 0.06   | [image: source/cpp/gray-scott/img/example3.jpg?raw=true] |
| 0.2 | 0.1 | 0.01 | 0.05   | [image: source/cpp/gray-scott/img/example4.jpg?raw=true] |
| 0.2 | 0.1 | 0.02 | 0.06   | [image: source/cpp/gray-scott/img/example5.jpg?raw=true] |




In situ pipeline example

In adios2.xml, change all IO groups’ engine to SST.

  <engine type="SST"





Launch the pipeline in 4 separate terminals:

$ mpirun -n 4 adios2-gray-scott settings-staging.json
$ mpirun -n 1 adios2-pdf-calc gs.bp pdf.bp 100
$ mpirun -n 1 python3 pdfplot.py -i pdf.bp
$ mpirun -n 1 python3 gsplot.py -i gs.bp





MPMD mode run in a single terminal:

$ mpirun -n 4 adios2-gray-scott settings-staging.json : \
         -n 1 adios2-pdf-calc gs.bp pdf.bp 100 :           \
         -n 1 python3 pdfplot.py -i pdf.bp :         \
         -n 1 python3 gsplot.py -i gs.bp
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