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MPI Implementa1on 
 Health Assessment Through 

Mul1‐Ins1tu1onal  
Distributed Tes1ng 

Joshua Hursey 
jjhursey@osl.iu.edu 

Open MPI 

Combine the exper1se from across the HPC community 
to create the highest‐quality, open‐source MPI 
implementa1on capable of efficiently suppor1ng 

desktop to petaflop systems. 

How well are we mee1ng our goals?  

How can we assess the health of the project? 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Lots & Lots of Tes1ng Configure (~100) 

Run1me (~500) 
Unit Tests 
(1000s) 

System Arch., Compiler, 
interconnect, Resource Mgr.  

Coverage: The Old Method 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The MPI Tes1ng Tool (MTT) 

•  Ins1tu1ons volunteer tes1ng resources 
•  Combine all tes1ng results into a database 
•  Provide tools for tes1ng analysis 

Infrastructure for automated, distributed tes1ng 

Local Tes1ng  Data Storage  Analysis 

Configure (~100) 

Run1me (~500) 
Unit Tests 
(1000s) 

System Arch., Compiler, 
interconnect, Resource Mgr. 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Data Storage 

How do you make sense of .5 Million test results every day? 

tag_groups

  tag_group_id int

  tag_group int[]

submit

  submit_id int

  hostname char(128)

  local_username char(16)

  http_username char(16)

  mtt_client_version char(16)

latency_bandwidth

  latency_bandwidth_id int

  message_size int

  bandwidth_min double[]

  bandwidth_max double[]

  bandwidth_avg double[]

  latency_min double[]

  latency_max double[]

  latency_avg double[]

compute_cluster

  computer_cluster_id int

  platform_name char(128)

  platform_hardware char(128)

  platform_type char(128)

  os_name char(128)

  os_version char(128)

compiler

  compiler_id int

  compiler_name char(64)

  compiler_version char(64)

mpi_get

  mpi_get_id int

  mpi_name char(64)

  mpi_version char(32)

test_suites

  test_suite_id int

  suite_name char(32)

  description text
test_names

  test_name_id int

  test_suite_id int

  test_name char(64)

  description text

test_run_command

  test_run_command_id int

  launcher char(16)

  resource_mgr char(32)

  parameters text

  network char(32)

  test_run_network_id int

mpi_install_configure_args

  mpi_install_configure_id int

  vpath_mode bit(3)

  bitness bit(6)

  endian bit(2)

  config_args text

test_build

  test_build_id int

  submit_id int

  compute_cluster_id int

  mpi_install_compiler_id int

  mpi_get_id int

  mpi_install_configure_id    int

  mpi_install_id int

  test_suite_id int

  test_build_compiler_id int

  description_id int

  start_timestamp timestamp

  test_result smallint

  trial boolean

  submit_timestamp timestamp

  duration interval

  environment_id int

  result_stdout text

  result_stderr text

  result_message_id int

  merge_std boolean

  exit_value int

  exit_signal int

  client_serial int

  tag_group_id int

mpi_install

  mpi_install_id int

  submit_id int

  compute_cluster_id int

  mpi_install_compiler_id int

  mpi_get_id int

  mpi_install_configure_id    int

  description_id int

  start_timestamp timestamp

  test_result smallint

  trial boolean

  submit_timestamp timestamp

  duration interval

  environment_id int

  result_stdout text

  result_stderr text

  result_message_id int

  merge_std boolean

  exit_value int

  exit_signal int

  client_serial int

  tag_group_id int

test_run

  test_run_id int

  submit_id int

  compute_cluster_id int

  mpi_install_compiler_id int

  mpi_get_id int

  mpi_install_configure_id    int

  mpi_install_id int

  test_suite_id int

  test_build_compiler_id int

  test_build_id int

  test_name_id int

  performance_id int

  test_run_command_id int

  np small int

  full_command text

  description_id int

  start_timestamp timestamp

  test_result smallint

  trial boolean

  submit_timestamp timestamp

  duration interval

  environment_id int

  result_stdout text

  result_stderr text

  result_message_id int

  merge_std boolean

  exit_value int

  exit_signal int

  client_serial int

  tag_group_id int

environment

  environment_id int

  environment text

result_message

  result_message_id int

  result_message text

description

  description_id int

  description text

performance

  performance_id int

  latency_bandwidth_id int

  performance_data_id int

interconnects

  interconnect_id int

  interconnect_name char(32)

test_run_networks

  network_id int

  test_run_network_id int

  interconnect_id int

performance_data

  performance_data_id int

  x_axis double[]

  x_axis_label_id int

  y_axis double[]

  y_axis_label_id int

  z_axis int

  z_axis_label_id int

axis_labels

  axis_label_id int

  label char(128)

tags

  tag_id int

  tag text

tag_refs

  tag_ref_id int

  tag_id int

  mpi_install_tags int[]

  test_build_tags int[]

  test_run_tags int[]
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Analysis: The Old Way 

MTT Reporter 

•  PHP webpage 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MTT Reporter 

•  PHP webpage 

MTT Reporter 

•  PHP webpage 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MTT Visualiza1on 
Difficult to assess project health in the Reporter 

MTT Visualiza1on 

•  PHP webpage 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MTT Visualiza1on 

•  PHP webpage 

MTT Visualiza1on 
Worse 

No Change, 
Some Fail 

Beger 

Beger, 
All Pass 

All Pass 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Future Direc1ons 
•  Extended repor1ng (topology, hidden info) 
•  Parallel tes1ng Local Tes1ng 

Data Storage 

•  Improve Performance Repor1ng 

•  Informa1on Tagging 

Repor1ng 

•  Interac1ve Visualiza1on Environment 

•  Time based visualiza1on 

Ques1ons & Comments 

Local Tes1ng  Data Storage  Analysis 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