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Codee: Automated Analysis of Large-Scale Fortran/C/C Codes
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Schedule
Day 1 Thursday 5th, 900  1230 PDT Day 2 Friday 6th, 900  1230 PDT

Codee: Automated Code Inspection for Modernization and 
Optimization

● Lecture:
○ Codeeʼs command-line tool

○ Open Catalog of Best Practices for Fortran/C/C 

Modernization and Optimization for CPU and GPU

● Demo using Fortran:
○ HIMENO modernization

○ HIMENO optimization through GPU parallelism

● Demo using C/C
○ MATMUL optimization through CPU parallelism

● Hands-on: PI, MATMUL, COULOMB, HIMENO

Codee: Automated Analysis of Large-Scale Fortran/C/C 
Codes

● Lecture:
○ Codeeʼs command-line tool using compilation 

databases

○ Automated testing of large codes using Codee on 

Perlmutter

○ Use case: Optimizing the Weather Research and 

Forecasting Model with OpenMP Offload and Codee

● Demo using Fortran:
○ Putting it all together with HYCOM

● Demo using C/C
○ Putting it all together with MBedTLS

● Hands-on: HYCOM, NUCCOR, ATMUX, LULESHmk, 

MBedTLS

● Bring your own applications!



Common options:
      --csv
          Output results in CSV format

      --json
          Output results in JSON format

      --html1
          Output results in HTML format

      --accept-eula
          Confirm the acceptance of the EULA

Environment variables:
      CODEE_LICENSE_PATH
          Full path (including the file name) to the Codee license file

Example:
$ codee checks -p compile_commands.json --json > checks-report.json

Options for CI/CD pipelines

3
1 Use “codee report” on Codee 2024.3.0. The flag will be available at a later release. 
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Codee Invocation in a CI/CD pipeline  I  
Demo
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Codee Invocation in a CI/CD pipeline  II  
Demo
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Codee Invocation in a CI/CD pipeline  III  
Demo
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Codee Invocation in a CI/CD pipeline  IV  
Demo
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Codee Invocation in a CI/CD pipeline  V 
Demo
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Codee Invocation in a CI/CD pipeline  VI  
Demo



Codee for Automated Testing on Perlmutter
● Supercomputers provide advanced programming environments, usually including SLURM.

● Use scrontab as a simpler alternative to a CI/CD pipeline:

○ Allows to schedule periodic jobs.

○ Obtain automatic Codee reports of any code of interest.
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Codee with Scrontab:  Codee Analysis Script  
$ cat himeno-checks.sh
-!/bin/bash

module load codee/2024.3.0

# Go to the target project
cd ~/codee-demos/Fortran/Himeno

# Analysis to run
codee checks --json --accept-eula -- gfortran himeno.f90
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Codee with Scrontab:  Scrontab Configuration
$ scrontab -e
#SCRON -q cron
#SCRON -C cron

#SCRON -A ntrain6
#SCRON -t 00:05:00

#SCRON -o output-%j.out
#SCRON --open-mode=append

# Run every day on Mon-Fri
# Store the result in a separate file with timestamp
# <minute> <hour> <day of month> <month> <day of week> <script>
       0       0              *       *            1-5 ~/himeno-checks.sh > ~/himeno-checks-$(date +%Y%m%d%H%M).out
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Codee with Scrontab:   Notify by Email
$ scrontab -e
#SCRON -q cron
#SCRON -C cron

#SCRON -A ntrain6
#SCRON -t 00:05:00

#SCRON -o output-%j.out
#SCRON --open-mode=append

#SCRON --mail-user=<mail>
#SCRON --mail-type=end

# Run every day on Mon-Fri
# Store the result in a separate file with timestamp
# <minute> <hour> <day of month> <month> <day of week> <script>
       0       0              *       *            1-5 ~/himeno-checks.sh > ~/himeno-checks-$(date +%Y%m%d%H%M).out
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Main Takeaways
● Codee is a production-ready tool for automated testing of Fortran/C/C code, designed for 

integration with CI/CD, IDEs and programming environments.

● Automate the execution of Codee to track your codeʼs health over time:
○ Inside CI/CD frameworks (e.g., Jenkins, GitLab).
○ In SLURM infrastructures: scrontab
○ Inside containers (e.g., Docker): CODEE_LICENSE_PATH=<path> codee --accept-eula

● Post-process Codeeʼs output to extract metrics using data-exchange formats (e.g., JSON, CSV
○ codee --json



Hands-on Labs on Perlmutter NERSC
Step-by-step guides available at docs.codee.com:

● HYCOM modernization (Fortran)

● NUCCOR offloading to GPU at Perlmutter (Fortran)

● ATMUX parallelization on CPU at Perlmutter (C/C)

● LULESHmk offloading to GPU at Perlmutter (C/C)

● MBedTLS optimization through vectorization (C/C)

● Bring your own applications!
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http://docs.codee.com
https://docs.codee.com/guides/fortran/modernization/hycom
https://docs.codee.com/guides/fortran/optimization/nuccor
https://docs.codee.com/guides/c-c++/atmux_cpu
https://docs.codee.com/guides/c-c++/luleshmk
https://docs.codee.com/guides/c-c++/mbedtls
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