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Overview
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▶ XRootD repository on GitHub

▶ Development Workflow

▶ Install XRootD build dependencies

▶ Configure, build, and run tests locally

▶ Submit test results and coverage to CDash

▶ Build and test XRootD on another platform

▶ Report a bug and/or ask a question (use Discussions)

▶ Use GitHub Actions to build DEB/RPM packages



XRootD on GitHub
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▶ New README in Markdown

▶ GitHub Actions

● Continuous Integration

● RPM / DEB Packages

● Python wheels

● QEMU cross-platform

▶ CTest script

▶ CDash Dashboard
https://my.cdash.org/index.php?project=XRootD

https://github.com/xrootd/xrootd
https://github.com/xrootd/xrootd
https://my.cdash.org/index.php?project=XRootD


Development Workflow and Release Management
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▶ Current development workflow
● Use devel branch as work in progress for next release
● Release manager applies commits from devel to master,

writes out release notes and tags releases.
▶ Advantages

● Easy for contributors
● Stability on master branch
● Linear git history on master branch
● No rebase conflicts on release notes file

▶ Disadvantages
● No automatic closing of GitHub issues
● Rebase on devel confuses GitHub pull requests



Install Dependencies and Build XRootD Packages
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  AlmaLinux 8 / 9

 $ sudo dnf install -y epel-release # not needed on Fedora
 $ sudo dnf install -y dnf-plugins-core rpmdevtools
 $ sudo dnf config-manager --set-enabled powerools # Alma 8
 $ sudo dnf config-manager --set-enabled crb # Alma 9
 $ sudo dnf install -y git
 $ git clone https://github.com/xrootd/xrootd
 $ cd xrootd
 $ sudo dnf builddep -y xrootd.spec
 $ spectool -g -R xrootd.spec
 $ rpmbuild -bb xrootd.spec

  Fedora Linux

 $ sudo dnf install -y dnf-plugins-core rpmdevtools
 $ sudo dnf install -y git
 $ git clone https://github.com/xrootd/xrootd
 $ cd xrootd
 $ sudo dnf builddep -y xrootd.spec
 $ spectool -g -R xrootd.spec
 $ rpmbuild -bb xrootd.spec

 Installing:

 $ dnf install -y ~/rpmbuild/RPMS/*/*.rpm

  Debian / Ubuntu

 $ sudo apt update
 $ sudo apt install -y build-essential devscripts
 $ sudo apt install -y equivs # only needed on Ubuntu
 $ sudo apt install -y git
 $ git clone https://github.com/xrootd/xrootd
 $ cd xrootd
 $ export V=$(./genversion.sh --sanitize)
 $ dch --create --package xrootd -v ${V} -M "XRootD ${V}"
 $ mk-build-deps --install --remove -s sudo debian/control
 $ debuild --no-tgz-check -- binary-arch

 Installing:

 $ sudo apt install ../*.deb

https://github.com/xrootd/xrootd
https://github.com/xrootd/xrootd
https://github.com/xrootd/xrootd


Building XRootD Python bindings
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  Create Python Source Distribution for PyPI

 $ git clone https://github.com/xrootd/xrootd
 $ cd xrootd
 $ python3 -m build --sdist
 
 Alternatively,

 $ python3 setup.py sdist

  Building XRootD Client as Python Package

 $ python3 -m pip wheel .
  Processing /home/amadio/src/xrootd
    Installing build dependencies ... done
    Getting requirements to build wheel ... done
    Preparing metadata (pyproject.toml) ... done
  Building wheels for collected packages: xrootd
    Building wheel for xrootd (pyproject.toml) ... done
    Created wheel for xrootd:    
      filename=xrootd-5.7.1-cp312-cp312-linux_x86_64.whl
      size=69675785  
  Stored in directory: 
/tmp/pip-ephem-wheel-cache-mbo6n6q2/wheels/cf/67/3c/514b21ddc
8aaad94bc31ed5e1d94210de6c78816039640aa90
Successfully built xrootd

  Build Python Bindings Against Pre-Installed XRootD

 $ cd bindings/python
 $ python3 -m pip wheel .

  Build Python Bindings and Install without Wheel

 $ python3 -m pip install --use-pep517 .

  Build Python Bindings with CMake

 $ cmake -S xrootd -B build -DINSTALL_PYTHON_BINDINGS=1 ...
 $ cmake --build build
 $ cmake --install build

 Notes:

 - Cannot distribute binary wheels because of OpenSSL
 - Not quite willing to statically link due to security

https://github.com/xrootd/xrootd


XRootD on GitHub
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▶ New README in Markdown

▶ GitHub Actions

● Continuous Integration

● RPM / DEB Packages

● Python wheels

● QEMU cross-platform

▶ CTest script

▶ CDash Dashboard
https://my.cdash.org/index.php?project=XRootD

https://github.com/xrootd/xrootd/blob/master/docs/TESTING.md
https://github.com/xrootd/xrootd/blob/master/docs/TESTING.md
https://my.cdash.org/index.php?project=XRootD
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How to use test.cmake to run the XRootD test suite

 # Simplest case, configure, build, and test
 $ ctest -VV -S test.cmake

 # Build in Debug mode
 $ ctest -VV -C Debug -S test.cmake

 # Run static analysis with clang-tidy
 $ ctest -VV -DSTATIC_ANALYSIS=1 -S test.cmake

 # Perform memory checking with valgrind on all tests
 $ ctest -VV -DMEMCHECK=1 -S test.cmake

 # Build in Debug mode and create coverage report
 $ ctest -VV -C Debug -DCOVERAGE=1 -S test.cmake

 # Use clang compiler to build
 $ env CC=clang CXX=clang++ ctest -VV -S test.cmake

 # Build in Release mode and submit test results to CDash
 $ ctest -VV -C Release -DCDASH=1 -S test.cmake

 # Use custom configuration for CMake (build, but don’t test)
 $ env CMAKE_ARGS=”-DENABLE_TESTS=0” ctest -VV -S test.cmake

 Please see docs/TESTING.md on GitHub for more information.
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~/src/xrootd $ ctest -V -S test.cmake
-- Using CMake cache file gentoo.cmake
Run dashboard with model Experimental
   Source directory: /home/amadio/src/xrootd
   Build directory: /home/amadio/src/xrootd/build
   Group: Experimental
   Reading ctest configuration file: /home/amadio/src/xrootd/CTestConfig.cmake
   Site: gentoo.cern.ch
   Build name: Gentoo Linux GCC 14.2.1 RelWithDebInfo
   Use Experimental tag: 20240904-1451
   Updating the repository: /home/amadio/src/xrootd
   Use GIT repository type
   Old revision of repository is: 237681febbda92020883249a2def24e88a664b28
   New revision of repository is: 237681febbda92020883249a2def24e88a664b28
   Gathering version information (one . per revision):
    
Configure project
   Each . represents 1024 bytes of output
    ..... Size of output: 4K
Build project
   Each symbol represents 1024 bytes of output.
    ..................................................  Size: 49K
    ....... Size of output: 57K
   0 Compiler errors
   0 Compiler warnings
Test project /home/amadio/src/xrootd/build
        Start 115: XRootD::start
        Start   1: XrdCl::URLTest.LocalURLs
        Start   2: XrdCl::URLTest.RemoteURLs
        Start   3: XrdCl::URLTest.InvalidURLs
        Start   4: XrdCl::PollerTest.FunctionTest
        Start   5: XrdCl::SocketTest.TransferTest
        Start   6: XrdCl::UtilsTest.AnyTest
        Start   7: XrdCl::UtilsTest.TaskManagerTest
        Start   8: XrdCl::UtilsTest.SIDManagerTest
        Start   9: XrdCl::UtilsTest.PropertyListTest
        Start  75: XrdHttpTests.checksumHandlerTests
  1/120 Test #115: XRootD::start .....................................................   Passed    0.02 sec
  2/120 Test   #1: XrdCl::URLTest.LocalURLs ..........................................   Passed    0.02 sec
  3/120 Test   #3: XrdCl::URLTest.InvalidURLs ........................................   Passed    0.02 sec
... (many more lines)
119/120 Test  #90: XrdCl::Utils ......................................................   Passed    8.02 sec
        Start 120: XRootD::cluster::stop
120/120 Test #120: XRootD::cluster::stop .............................................   Passed    0.04 sec

100% tests passed, 0 tests failed out of 120

Total Test time (real) = 143.62 sec

https://github.com/xrootd/xrootd/blob/master/docs/TESTING.md


XRootD on GitHub
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▶ New README in Markdown

▶ GitHub Actions

● Continuous Integration

● RPM / DEB Packages

● Python wheels

● QEMU cross-platform

▶ CTest script

▶ CDash Dashboard
https://my.cdash.org/index.php?project=XRootD

https://my.cdash.org/index.php?project=XRootD
https://my.cdash.org/index.php?project=XRootD
https://my.cdash.org/index.php?project=XRootD
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https://github.com/xrootd/xrootd/actions/workflows/QEMU.yml
https://github.com/xrootd/xrootd/actions/workflows/QEMU.yml
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https://github.com/xrootd/xrootd/actions/workflows/QEMU.yml
https://github.com/xrootd/xrootd/actions/workflows/QEMU.yml
https://github.com/xrootd/xrootd/actions/workflows/QEMU.yml
https://github.com/xrootd/xrootd/actions/workflows/QEMU.yml
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docker $ xrd-docker
xrd-docker [COMMAND] [ARGS]

COMMANDS:

  clean              -- remove tarball created by package command
  package [VERSION]  -- create xrootd.tar.gz tarball (VERSION=HEAD by default)
  build [OS]         -- build docker image based on OS: centos7 (default), alma8, alma9
  buildx [OS] [ARCH] -- cross-build docker image based on OS/ARCH pair. Supported architectures
                        are amd64, aarch64, ppc64le, s390x (big-endian). Default OS is fedora.
                        You can see supported platforms with docker buildx inspect --bootstrap.
  qemu               -- setup QEMU to be able to run cross-builds with buildx command.

  Note: The test suite runs automatically during the container builds

docker $ xrd-docker package
Creating tarball for XRootD v5.7.1
docker $ ls
build  xrd-docker  xrootd.tar.gz
docker $ ls build
Dockerfile.alma8  Dockerfile.alma9  Dockerfile.centos7  Dockerfile.debian  Dockerfile.fedora  Dockerfile.ubuntu
docker $ xrd-docker qemu
Setting /usr/bin/qemu-alpha-static as binfmt interpreter for alpha
Setting /usr/bin/qemu-arm-static as binfmt interpreter for arm
Setting /usr/bin/qemu-sparc-static as binfmt interpreter for sparc
Setting /usr/bin/qemu-sparc32plus-static as binfmt interpreter for sparc32plus
Setting /usr/bin/qemu-sparc64-static as binfmt interpreter for sparc64
Setting /usr/bin/qemu-ppc-static as binfmt interpreter for ppc
Setting /usr/bin/qemu-ppc64-static as binfmt interpreter for ppc64
Setting /usr/bin/qemu-ppc64le-static as binfmt interpreter for ppc64le
Setting /usr/bin/qemu-m68k-static as binfmt interpreter for m68k
Setting /usr/bin/qemu-s390x-static as binfmt interpreter for s390x
Setting /usr/bin/qemu-aarch64-static as binfmt interpreter for aarch64
Setting /usr/bin/qemu-aarch64_be-static as binfmt interpreter for aarch64_be
...
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docker $ xrd-docker buildx alma9 s390x
[+] Building 1634.2s (16/16) FINISHED                                                                           docker:default
 => [internal] load build definition from Dockerfile.alma9                                                                0.0s
 => => transferring dockerfile: 890B                                                                                      0.0s
 => [internal] load metadata for docker.io/library/almalinux:9                                                            1.2s
 => [auth] library/almalinux:pull token for registry-1.docker.io                                                          0.0s
 => [internal] load .dockerignore                                                                                         0.0s
 => => transferring context: 46B                                                                                          0.0s
 => [ 1/10] FROM docker.io/library/almalinux:9@sha256:ff4f72c2c65badbc7deea85a035d13b6fc5160b97777939e97479921c57a3cd7    4.2s
 => => resolve docker.io/library/almalinux:9@sha256:ff4f72c2c65badbc7deea85a035d13b6fc5160b97777939e97479921c57a3cd7      0.0s
 => => sha256:ff4f72c2c65badbc7deea85a035d13b6fc5160b97777939e97479921c57a3cd7 4.70kB / 4.70kB                            0.0s
 => => sha256:3a1bee15a9da3a05268ecb75b750749c6391a1a04b28877e2751ed8837b242df 1.03kB / 1.03kB                            0.0s
 => => sha256:24bf7a4a5d87e25d06f490b4d48c13a1945e3178a6558844edd9b0e09876b2e3 598B / 598B                                0.0s
 => => sha256:6a98952f4df22ffcc7ebe6935496f5d568398f92da9469584491852b68f03968 66.58MB / 66.58MB                          1.9s
 => => extracting sha256:6a98952f4df22ffcc7ebe6935496f5d568398f92da9469584491852b68f03968                                 2.2s
 => [internal] load build context                                                                                         0.0s
 => => transferring context: 6.86MB                                                                                       0.0s
 => [2/10] RUN dnf install -y dnf-plugins-core epel-release rpmdevtools sudo  && dnf config-manager --set-enabled crb    67.9s
 => [3/10] RUN groupadd xrootd && useradd -g xrootd -m xrootd                                                             1.1s
 => [4/10] WORKDIR /home/xrootd                                                                                           0.3s
 => [5/10] RUN rpmdev-setuptree                                                                                           1.6s
 => [6/10] COPY xrootd.tar.gz rpmbuild/SOURCES                                                                            0.2s
 => [7/10] RUN tar xzf rpmbuild/SOURCES/xrootd.tar.gz --strip-components=1 xrootd/xrootd.spec                             1.1s 
 => [8/10] RUN dnf builddep -y xrootd.spec                                                                              205.5s 
 => [9/10] RUN sudo -u xrootd rpmbuild -bb --with git xrootd.spec                                                      1301.8s 
 => [10/10] RUN yum install -y rpmbuild/RPMS/*/*.rpm                                                                     45.9s 
 => exporting to image                                                                                                    3.2s 
 => => exporting layers                                                                                                   3.2s 
 => => writing image sha256:e36db8e9381955466db3e95d2e312fdd45bae5c4e787643f7fb20c68a1393957                              0.0s 
 => => naming to docker.io/library/xrootd:alma9-s390x                                                                     0.0s 

docker $ docker images
REPOSITORY                   TAG           IMAGE ID       CREATED             SIZE
xrootd                       alma9-s390x   e36db8e93819   1 minute ago      2.61GB
multiarch/qemu-user-static   latest        3539aaa87393   19 months ago      305MB



Issues, Discussions, Security Vulnerabilities
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GitHub Actions Overview
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GitHub Actions Overview
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Summary
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▶ Configure, build, test cycle automated with CMake (test.cmake)

● Low entry barrier, easy to run same thing as the CI locally on your machine

▶ Continuous Integration with GitHub Actions

● Leverages test.cmake script and DEB/RPM packaging to keep CI description simple

▶ Builds and runs tests on all supported platforms

● Alpine (MUSL), CentOS 7, Alma 8, Alma 9, Fedora, Ubuntu (GCC & Clang), macOS

▶ CDash dashboard results to make digging through errors more easily

▶ Coverage reports in CDash as well as CodeCov.io (not covered)

● Make it clear which areas of the code are not covered by tests

▶ Use static analysis to spot problems in parts of the code which are not covered by tests

● Clang-tidy, CodeQL, valgrind, asan, tsan, etc.




