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NCEPLIBS-bufr
• Software library for encoding and decoding BUFR, which is a standard 

WMO format for worldwide observational data exchange

• Available from https://github.com/NOAA-EMC/NCEPLIBS-bufr
• Latest release version is 12.0.1, with next 12.1.0 due out soon

• Used by numerous application codes inside and outside of NCEP

• Original version of library dates back to early 1990’s

• Now roughly 10K lines of code across nearly 350 subprograms

• Yet now with nearly 96% testing coverage!

• So, how did we get there?

https://github.com/NOAA-EMC/NCEPLIBS-bufr


Getting started with cmake
• Create a new “test” subdirectory in the project to contain your test codes

• In your CMakeLists.txt file, build your test codes and use add_test()to include 
each one in your automated CI test suite

• In your .github/workflows directory, add a new “test” block sequence to your “steps:” 
mapping within the YAML file for each supported platform
• Use ctest command to execute your entire suite of test codes on that platform, including 

recommended options --verbose --output-on-failure --rerun-failed

• Any test returning with a non-zero value is considered a fail on that platform, which in turn 
prevents any merging to the baseline whenever the test is included as part of each PR

• Recommend to include at least one YAML build for GNU with all debug and compiler warnings 
enabled, including –Werror –Wall --fsanitize=address

• If also include -ftest-coverage compiler flag, then can measure overall test coverage with 
gcovr -v --html-details test-coverage.html command in the “test” block 
sequence, immediately following the above ctest command

https://cmake.org/cmake/help/latest/command/add_test.html


ctest output

As part of each PR, we currently run 90 tests 
(including various _4, _8, _d build configurations), 
on each of 9 different platforms!



gcovr output

Allows you to quickly and easily see which parts 
of your package need more testing, so you can 
write new tests to focus on those areas!



Summary
• Setting up automated CI testing does take some time and effort

• Especially for large legacy codes which never previously had it

• But the payoff is you end up with a code package you can have 
much greater confidence in
• With minimal ongoing maintenance
• Easier to support across numerous platforms
• Add new library features without worrying about breaking existing 

functionality
• Always add new tests whenever you add new code or functionality
• Never remove existing tests unless the underlying code is also removed 

from the library


