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MPI & Testing

• Testing is not new


• Scalability tests are a challenge on their own. Many parameters to consider:


• Interconnect


• Number of MPI processes


• Affinity.


• => Validation != « mpirun -np 2 ./IMB-MPI1 MPI_AllReduce » 

• => Many custom-made test-suites are available and broadly used and often 
require modifications to fit the testing environment
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Changes from the MPI Standard

• MPI Standard is growing… fast


• +30% functions with MPI 4.0


• Mostly induced by Large count


• LaTex bindings became a hassle


• => « Pythonization »

3



30th European MPI Users' Group Meeting, September 11-13, 2023

Changes from the MPI Standard

• MPI Standard is growing… fast


• +30% functions with MPI 4.0


• Mostly induced by Large count


• LaTex bindings became a hassle


• => « Pythonization »

4

I/O & RDMA

NBC & MPIT

Large Count
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Changes from the MPI Standard

• Easier to contribute


• Easier to read from third-party tools


• Scalable for new feature (« Very Big LargeCount ? »)
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Motivation

• Proper testing in (HPC) is a challenge, especially from library/tool perspective


• MPI is dense, moving forward before features are fully supported among runtimes


• Due to increasing complexity, implementations cannot be on par in every aspect of MPI.


• => How to exploit this « pythonized » interface to build a proper MPI validation tool…


• … Scaling to the test environment?


• … Reconfigurable to the targeted runtime?


• … Without any user intervention?
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Motivation
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Data from the MPI Forum website:

https://www.mpi-forum.org/implementation-status/

https://www.mpi-forum.org/implementation-status/
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mpicheck

• Build test-suites to assess coverage from MPI implementations


• 1 scenario = 1 MPI function call and its derivatives (PMPI, large count…)


• Focused on function semantics, not functional testing (yet?)


• Generated from standard's sources


• Support language bindings C & Fortran(s)


• Classifier to annotate tests


• Compliant with PCVS, and easily portable to any test framework format
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Labelling 
Standard 
Levels 
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Test Engine: PCVS
• Parallel Computing Validation System


• CLI-based Job Engine, compatible with batch-managers.


• Written in Python, inputs in YAML


• Compatible with many build systems  
(Make, CMake Autotools)


• Decouples benchmarks & tests from testing environments


• Making test design portable


• Retargeting apps to different runtimes


• Deploy test-suites to various test architecture  
(workstations, large clusters)


• Build execution timeline to keep track of progession/regression
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Plugin 
Interface

Input Parser

Job Launcher

Combinatory engine

Package Manager

Banks

Analysis

Cluster

File System

https://pcvs.io/

https://pcvs.io/
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Test Engine: PCVS
• Benchmarks expose resource 

requirements


• Environment provides resources


• => the intersection constitutes the 
combinatory matrix


• Test workload depends on both 
these information


• Distributed over computing resource 
to minimize time to result


• Over multiple scheduling policies
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compiler: 
  cc: {program: mpicc} 
  fc: {program: mpifort} 
  variants: 
    openmp: 
      args: [-fopenmp] 
criterion: 
  n_mpi: {values: [1, 2, 3, 4]} 
machine:  
  concurrent_run: 4 
  nodes: 25 
runtime: 
  criterions: 
    n_mpi: {option: '-np '} 
  program: mpirun

Profile

Benchmark configuration
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Workflow
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MPI 
Standard 
Document

JSON
MPI Binding Tools

{ 
    "mpi_send": { 
        "attributes": { 
            "c_expressible": true, 
            "callback": false, 
            "capitalized": false, 
            "deprecated": false, 
            "execute_once": false, 
            "f08_abstract_interface": true, 
            "f08_expressible": true, 
            "f90_expressible": true, 
            "f90_index_overload": null, 
            "f90_use_colons": false, 
            "index_upper": false, 
            "lis_expressible": true, 
            "not_with_mpif": false, 
            "predefined_function": null, 
            "proxy_render": false 
        }, 
        "name": "MPI_Send", 
        "name_f90": null, 
        "parameters": [...] 
        "return_kind": "ERROR_CODE" 
    } 
} 



30th European MPI Users' Group Meeting, September 11-13, 2023

Workflow
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MPI 
Standard 
Document

JSON

Classifier

C 
Test

F77 
Test

F90 
Test

F08 
Test

pcvs.yml

mpicheck
MPI Binding Tools

#include <mpi.h> 
int main(char argc, char**argv) 
{ 
    /* vars */ 
    const void *var_0; 
    int var_1; 
    MPI_Datatype var_2; 
    int var_3; 
    int var_4; 
    MPI_Comm var_5; 
    int ret; 
    /* calls */ 
    ret = MPI_Send(var_0, var_1, var_2, var_3, var_4, var_5); 
    ret = PMPI_Send(var_0, var_1, var_2, var_3, var_4, var_5); 
    return 0; 
}

program main 
        use mpi_f08 
         
        TYPE(INTEGER), DIMENSION(10) :: var_0 
        INTEGER :: var_1 
        TYPE(MPI_Datatype) :: var_2 
        INTEGER :: var_3 
        INTEGER :: var_4 
        TYPE(MPI_Comm) :: var_5 
        INTEGER :: var_6 
        call mpi_send(var_0, var_1, var_2, var_3, var_4, var_5, var_6) 
        call pmpi_send(var_0, var_1, var_2, var_3, var_4, var_5, var_6) 
end program main

        program main 
        include 'mpif.h' 
         
        TYPE(INTEGER) var_0(10) 
        INTEGER var_1 
        INTEGER var_2 
        INTEGER var_3 
        INTEGER var_4 
        INTEGER var_5 
        INTEGER var_6 
        call mpi_send(var_0, var_1, var_2, var_3, var_4, var_5, var_6) 
        call pmpi_send(var_0, var_1, var_2, var_3, var_4, var_5, var_6) 
        end program main 
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Workflow
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mpicheck
MPI Binding Tools

MPI_Send_langc: 
  tag: [c, functions, STD:1.0] 
  build: 
    files: 
    - MPI_Send.c 
    sources: 
      cflags: '-Wno-deprecated-declarations -Werror' 
MPI_Send_langf77: 
  tag: [f77, functions, STD:1.0] 
  build: 
    files: 
    - MPI_Send.f 
    sources: 
      cflags: -Wno-deprecated-declarations -Werror -ffree-form 
MPI_Send_langf90: 
  tag: [f90, functions, STD:1.0] 
  build: 
    files: 
    - MPI_Send.f90 
    sources: 
      cflags: -Wno-deprecated-declarations -Werror -ffree-form 
MPI_Send_langf08: 
  tag: [f08, functions, STD:1.0] 
  build: 
    files: 
    - MPI_Send.f08 
    sources: 
      cflags: '-Wno-deprecated-declarations -Werror' 
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Workflow
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Workflow
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Complete examples available on:


https://mpicheck.pcvs.io/
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https://mpicheck.pcvs.io/
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Measurements
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1st-degree parallelism  
jobs are spread over multiple batch-manager allocations

2nd-degree parallelism 
Jobs are distributed over cores (1test = 1core)
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Deployment: Automatic Validation
• First iteration: API availability = check if MPI function are defined.


• Relies on Spack to track new versions

21



30th European MPI Users' Group Meeting, September 11-13, 2023

Deployment: Automatic Validation
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Future Work

• More functional testing


• Exhaustive use-case scenarios (LLM?)


• Classifier Extension


• PCVS: Finer-grain job distribution


• PCVS: Integration with existing 
solutions (Gitlab, Jenkins…)
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Thank you for your attention

Reports: https://mpicheck.pcvs.io/

Function Table:  https://mpicheck.pcvs.io/std/

https://mpicheck.pcvs.io/
https://mpicheck.pcvs.io/std/



