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The past:
A dozen SVN repositories
Heterogeneous workspaces
Everything done “the SVN way”

The present:
Deprecation of SVN within IMT Atlantique
Migration to Git (with GitLab) in progress
Everything still done “the SVN way”
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Introduction
Current issues

Git is not made to store binary data
Everything is compiled locally, it “works on my machine”™
Poor dependency tracking, making it hard for newcomers

Reproducible LaTeX builds – June 26, 2025 5



Introduction
What’s next?

Avoid pushing PDF files to Git
Use GitLab CI infrastructure
Reproduce build artifacts
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Continuous Integration 101
The mystery box
The need for proper tools



“Just use a CI”
Continuous Integration 101

Code GitLab

Teacher

pushes
CI worker

triggers
pulls ?

Data flow
Control flow
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“Just use a CI”
The mystery box

make

Rebuilds all the artifacts
Can be really slow...
... and very power hungry
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The mystery box

make

latexmk

pdflatex

?

Rebuilds all the artifacts
Can be really slow...
... and very power hungry
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“Just use a CI”
The need for proper tools

Something is key in making the “mystery box” viable: traceability, more
specifically, dependency tracking...

... and not disrupting existing workflows
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FLSdb
Tracking dependencies The naïve way: C dependencies

Source dependencies are explicitly declared in source files
After a single run of the preprocessor, a dependency graph can be built
The process is trivial
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FLSdb
Tracking dependencies The naïve way: C dependencies

hello.cpp

/i/c++/14/iostream

/i/c++/14/bits/requires_hosted.h /i/c++/14/ostream /i/c++/14/istream

/i/x86_64-linux-gnu/c++/14/bits/c++config.h

/i/x86_64-linux-gnu/c++/14/bits/os_defines.h /i/x86_64-linux-gnu/c++/14/bits/cpu_defines.h/i/c++/14/pstl/pstl_config.h

/i/features.h

/i/features-time64.h

/i/x86_64-linux-gnu/sys/cdefs.h

/i/x86_64-linux-gnu/gnu/stubs.h

/i/x86_64-linux-gnu/bits/wordsize.h

/i/x86_64-linux-gnu/bits/timesize.h

/i/x86_64-linux-gnu/bits/long-double.h

/i/x86_64-linux-gnu/gnu/stubs-64.h

/i/c++/14/ios

/i/c++/14/bits/version.h

/i/c++/14/bits/ostream.tcc

/i/c++/14/iosfwd

/i/c++/14/exception

/i/c++/14/bits/char_traits.h

/i/c++/14/bits/localefwd.h

/i/c++/14/bits/ios_base.h /i/c++/14/streambuf/i/c++/14/bits/basic_ios.h

/i/c++/14/bits/stringfwd.h /i/c++/14/bits/postypes.h

/i/c++/14/bits/memoryfwd.h

/i/c++/14/cwchar

/i/wchar.h

/i/x86_64-linux-gnu/bits/libc-header-start.h/i/x86_64-linux-gnu/bits/floatn.h

/l/gcc/x86_64-linux-gnu/14/include/stddef.h

/l/gcc/x86_64-linux-gnu/14/include/stdarg.h/i/x86_64-linux-gnu/bits/wchar.h /i/x86_64-linux-gnu/bits/types/wint_t.h /i/x86_64-linux-gnu/bits/types/mbstate_t.h/i/x86_64-linux-gnu/bits/types/__FILE.h /i/x86_64-linux-gnu/bits/types/FILE.h /i/x86_64-linux-gnu/bits/types/locale_t.h

/i/x86_64-linux-gnu/bits/floatn-common.h/i/x86_64-linux-gnu/bits/types/__mbstate_t.h /i/x86_64-linux-gnu/bits/types/__locale_t.h

/i/c++/14/bits/exception.h/i/c++/14/bits/exception_ptr.h /i/c++/14/bits/nested_exception.h

/i/c++/14/bits/exception_defines.h

/i/c++/14/bits/cxxabi_init_exception.h

/i/c++/14/typeinfo

/i/c++/14/new

/i/c++/14/bits/move.h

/i/c++/14/bits/hash_bytes.h/i/c++/14/type_traits

/i/x86_64-linux-gnu/c++/14/bits/c++locale.h/i/c++/14/cctype

/i/c++/14/clocale

/i/locale.h

/i/x86_64-linux-gnu/bits/locale.h/i/ctype.h

/i/x86_64-linux-gnu/bits/types.h /i/x86_64-linux-gnu/bits/endian.h

/i/x86_64-linux-gnu/bits/typesizes.h/i/x86_64-linux-gnu/bits/time64.h /i/x86_64-linux-gnu/bits/endianness.h

/i/c++/14/ext/atomicity.h /i/c++/14/bits/locale_classes.h /i/c++/14/system_error

/i/x86_64-linux-gnu/c++/14/bits/gthr.h /i/x86_64-linux-gnu/c++/14/bits/atomic_word.h /i/x86_64-linux-gnu/sys/single_threaded.h

/i/x86_64-linux-gnu/c++/14/bits/gthr-default.h

/i/pthread.h

/i/sched.h /i/time.h /i/x86_64-linux-gnu/bits/pthreadtypes.h

/i/x86_64-linux-gnu/bits/setjmp.h

/i/x86_64-linux-gnu/bits/types/__sigset_t.h/i/x86_64-linux-gnu/bits/types/struct___jmp_buf_tag.h /i/x86_64-linux-gnu/bits/pthread_stack_min-dynamic.h

/i/x86_64-linux-gnu/bits/types/time_t.h/i/x86_64-linux-gnu/bits/types/struct_timespec.h/i/x86_64-linux-gnu/bits/sched.h /i/x86_64-linux-gnu/bits/cpu-set.h

/i/linux/sched/types.h /i/x86_64-linux-gnu/bits/types/struct_sched_param.h

/i/linux/types.h

/l/linux/uapi/x86/asm/types.h /i/linux/posix_types.h

/i/asm-generic/types.h

/i/asm-generic/int-ll64.h

/l/linux/uapi/x86/asm/bitsperlong.h

/i/asm-generic/bitsperlong.h

/i/linux/stddef.h/l/linux/uapi/x86/asm/posix_types.h

/l/linux/uapi/x86/asm/posix_types_64.h

/i/asm-generic/posix_types.h

/i/x86_64-linux-gnu/bits/time.h /i/x86_64-linux-gnu/bits/types/clock_t.h/i/x86_64-linux-gnu/bits/types/struct_tm.h /i/x86_64-linux-gnu/bits/types/clockid_t.h /i/x86_64-linux-gnu/bits/types/timer_t.h /i/x86_64-linux-gnu/bits/types/struct_itimerspec.h

/i/x86_64-linux-gnu/bits/timex.h

/i/x86_64-linux-gnu/bits/types/struct_timeval.h

/i/x86_64-linux-gnu/bits/thread-shared-types.h

/i/x86_64-linux-gnu/bits/pthreadtypes-arch.h /i/x86_64-linux-gnu/bits/atomic_wide_counter.h/i/x86_64-linux-gnu/bits/struct_mutex.h /i/x86_64-linux-gnu/bits/struct_rwlock.h

/i/c++/14/string /i/c++/14/bits/locale_classes.tcc

/i/c++/14/bits/allocator.h /i/c++/14/bits/cpp_type_traits.h /i/c++/14/bits/ostream_insert.h/i/c++/14/bits/stl_iterator_base_funcs.h /i/c++/14/bits/stl_iterator.h /i/c++/14/bits/stl_function.h /i/c++/14/ext/numeric_traits.h/i/c++/14/bits/stl_algobase.h /i/c++/14/bits/refwrap.h/i/c++/14/bits/range_access.h /i/c++/14/bits/basic_string.h/i/c++/14/bits/basic_string.tcc

/i/c++/14/bits/memory_resource.h/i/x86_64-linux-gnu/c++/14/bits/c++allocator.h

/i/c++/14/bits/new_allocator.h

/i/c++/14/bits/functexcept.h

/i/c++/14/bits/cxxabi_forced.h/i/c++/14/bits/concept_check.h /i/c++/14/debug/assertions.h /i/c++/14/bits/stl_iterator_base_types.h /i/c++/14/ext/type_traits.h/i/c++/14/bits/ptr_traits.h /i/c++/14/backward/binders.h /i/c++/14/bits/stl_pair.h/i/c++/14/debug/debug.h /i/c++/14/bits/predefined_ops.h /i/c++/14/bit

/i/c++/14/bits/utility.h /i/c++/14/concepts

/i/c++/14/bits/invoke.h/i/c++/14/initializer_list /i/c++/14/ext/alloc_traits.h/i/c++/14/string_view /i/c++/14/ext/string_conversions.h/i/c++/14/bits/charconv.h

/i/c++/14/bits/alloc_traits.h

/i/c++/14/bits/stl_construct.h

/i/c++/14/bits/functional_hash.h/i/c++/14/bits/string_view.tcc /i/c++/14/cstdlib /i/c++/14/cstdio /i/c++/14/cerrno

/i/stdlib.h/i/c++/14/bits/std_abs.h

/i/x86_64-linux-gnu/bits/waitflags.h /i/x86_64-linux-gnu/bits/waitstatus.h /i/x86_64-linux-gnu/sys/types.h/i/alloca.h /i/x86_64-linux-gnu/bits/stdlib-float.h

/i/x86_64-linux-gnu/bits/stdint-intn.h /i/endian.h/i/x86_64-linux-gnu/sys/select.h

/i/x86_64-linux-gnu/bits/byteswap.h/i/x86_64-linux-gnu/bits/uintn-identity.h/i/x86_64-linux-gnu/bits/select.h/i/x86_64-linux-gnu/bits/types/sigset_t.h

/i/stdio.h

/i/x86_64-linux-gnu/bits/types/__fpos_t.h /i/x86_64-linux-gnu/bits/types/__fpos64_t.h /i/x86_64-linux-gnu/bits/types/struct_FILE.h/i/x86_64-linux-gnu/bits/types/cookie_io_functions_t.h /i/x86_64-linux-gnu/bits/stdio_lim.h

/i/errno.h

/i/x86_64-linux-gnu/bits/errno.h/i/x86_64-linux-gnu/bits/types/error_t.h

/i/linux/errno.h

/l/linux/uapi/x86/asm/errno.h

/i/asm-generic/errno.h

/i/asm-generic/errno-base.h

/i/c++/14/cstddef /i/c++/14/bits/uses_allocator.h /i/c++/14/bits/uses_allocator_args.h /i/c++/14/tuple

/i/x86_64-linux-gnu/c++/14/bits/error_constants.h/i/c++/14/stdexcept

/i/c++/14/bits/streambuf.tcc/i/c++/14/bits/locale_facets.h /i/c++/14/bits/basic_ios.tcc

/i/c++/14/cwctype /i/x86_64-linux-gnu/c++/14/bits/ctype_base.h /i/c++/14/bits/streambuf_iterator.h /i/x86_64-linux-gnu/c++/14/bits/ctype_inline.h/i/c++/14/bits/locale_facets.tcc

/i/wctype.h

/i/x86_64-linux-gnu/bits/wctype-wchar.h

/i/c++/14/bits/istream.tcc
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FLSdb
Tracking dependencies How LaTeX really works

Source dependencies are not always explicitly declared
Dependencies are fully known if the compilation is eventually idempotent, when
idempotence is reached (some hypotheses can be relaxed)
The dependency graph is flattened by LaTeX compilers, there is no concept of
“compilation units”
This graph is a free artifact of LaTeX compilations (.fls file)
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FLSdb
Tracking dependencies How LaTeX really works

hello.tex

/etc/texmf/web2c/texmf.cnf /us/texlive/texmf-dist/fonts/type1/public/amsfonts/cm/cmr10.pfb /us/texlive/texmf-dist/tex/latex/base/article.cls /us/texlive/texmf-dist/tex/latex/base/size10.clo /us/texlive/texmf-dist/tex/latex/l3backend/l3backend-pdftex.def /us/texlive/texmf-dist/web2c/texmf.cnf /us/texmf/web2c/texmf.cnf /vl/texmf/fonts/map/pdftex/updmap/pdftex.map /vl/texmf/web2c/pdftex/pdflatex.fmt hello.aux

hello.log hello.pdf
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FLSdb
Detecting change

Git workflows do not guarantee modification time monotonicity
Computing file digests can be resource-intensive
Again, we have no prior information on new source files
We need heuristics to optimize performance: we chose to compute the digest of
the main source file and get the modification time of dependencies
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FLSdb
Architecture CI instrumentation

latexmk

latexbuild
flsdb

«server»
«client»«clients»

latexbuild

latexbuild

systemd-nspawn CI
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FLSdb
Architecture LaTeX instrumentation

/etc/texmf

/usr/share/tex-common
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FLSdb
Architecture Client–server communication
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FLSdb
Demo
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Future directions
Internal tooling
External tooling



Future directions
Internal tooling

A dashboard to summarize the benefits of the approach
Fully traceable and explainable build reports
Better dependency (and required recompilation) tracking
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Future directions
External tooling

Automatic deployment and archival of artifacts
Fine-grained access control
Towards a fully integrated document management system
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