
  

From: Ivan Krylov
Organization: Lomonosov Moscow State University

Subject: Please correct to safely retain 
your package on CRAN

Conference: useR!2026
Date: Wed, 08 Jul 2026 13:40:00 +0200



  



  



  

In memory of
Tomáš Kalibera



  



  



  



  

clang-ASAN, gcc-UBSAN error
(redatam)

> read_redatam(paste(dout, "cg15.dic", sep = "/"))
Opening dictionary file...
/usr/bin/../lib/gcc/x86_64-linux-gnu/14/../../../../include/c++/
14/bits/basic_string.h:1272:9: runtime error: addition of unsigned 
offset to 0x7f38f12bcc30 overflowed to 0x7f38f12bcc2f
    #0 0x7f38e859a15f in std::__cxx11::basic_string<char, 
std::char_traits<char>, std::allocator<char>>::operator[](unsigned 
long) .../include/c++/14/bits/basic_string.h:1272:9
    #1 0x7f38e859a15f in std::__cxx11::basic_string<char, 
std::char_traits<char>, std::allocator<char>>::back() 
.../include/c++/14/bits/basic_string.h:1353:9
    #2 0x7f38e859a15f in 
RedatamLib::ListExporter::ListExporter(std::__cxx11::basic_string<c
har, std::char_traits<char>, std::allocator<char>> const&) 
/root/redatam.Rcheck/00_pkg_src/redatam/src/redatamlib/exporters/RL
istExporter.cpp:16:21



  



  



  



  

Error location
ListExporter::ListExporter(const std::string &outputDirectory)
    : m_path(outputDirectory) {
  if ('/' != m_path.back()) {
    m_path.append("/");
  }
}

● Equivalent to 
m_path[m_path.size() - 1]

● UB if empty() (size() == 0)
● Just add some size checks?



  

With size checks added
  try {
    while (true) {
      curr = TryGetEntity();
      if (curr.first) {
        ret.push_back(std::move(curr.second));
      } else {
        m_reader.MovePos(1);
      }
    }
  } catch (const out_of_range &) {
  }

  if (ret.empty()) {
    stop("Error: No entities found.");
  }

Signals error here



  

TryGetEntity?

bool ByteArrayReader::TryReadStr(string *output, bool filterByContent) {
  size_t ogPos = m_currPos;

  try {
    uint16_t len = ReadInt16LE();

uint16_t ByteArrayReader::ReadInt16LE() {
  return   static_cast<uint16_t>(ReadByte())
         | static_cast<uint16_t>(ReadByte()) << 8;
}

std::pair<bool, Entity> FuzzyEntityParser::TryGetEntity() {
  size_t ogPos = m_reader.GetPos();

  string entityName("");
  if (!m_reader.TryReadStr(&entityName) || entityName.empty()) {

Evaluation order 
not specified



  

ReadInt16LE, sanitized
0000000000267010 <RedatamLib::ByteArrayReader::ReadInt16LE()>:

  267028: e8 93 6f f5 ff  call   1bdfc0 <ByteArrayReader::ReadByte()>
                                               eax <- ReadByte()

  26702d: 41 89 c4        mov    %eax,%r12d
                                               r12 <- ReadByte()

  26703d: 41 c1 e4 08     shl    $0x8,%r12d
                                               r12 <- r12 << 8

  267041: e8 7a 6f f5 ff  call   1bdfc0 <ByteArrayReader::ReadByte()>
                                               eax <- ReadByte()

  26704a: 44 09 e0        or     %r12d,%eax
                                               eax <- eax | r12



  

ReadInt16LE, unsanitized
0000000000046d30 <RedatamLib::ByteArrayReader::ReadInt16LE()>:

   46d39: e8 f2 9c fd ff  call   20a30 <ByteArrayReader::ReadByte()>
                                               eax <- ReadByte()

   46d41: 0f b6 d8        movzbl %al,%ebx
                                               ebx <- eax

   46d44: e8 e7 9c fd ff  call   20a30 <ByteArrayReader::ReadByte()>
                                               eax <- ReadByte()

   46d4d: c1 e0 08        shl    $0x8,%eax
                                               eax <- eax << 8
   46d50: 09 d8           or     %ebx,%eax
                                               eax <- eax | ebx



  

Bugs in -fsanitize
(s2)

g++-15 -fsanitize=address,undefined,bounds-strict ... \
 -c s2-cell-union.cpp -o s2-cell-union.o

/usr/include/absl/container/internal/raw_hash_set.h:4052:56:   in 
‘constexpr’ expansion of 
‘absl::...::hash_policy_traits<...>::get_hash_slot_fn<...>()’
/usr/include/absl/container/internal/hash_policy_traits.h:163:54: error: 
‘(absl::...::TypeErasedApplyToSlotFn<...> == 0)’ is not a constant 
expression
  163 |     return policy::template get_hash_slot_fn<Hash>() == nullptr
      |            ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~^~~~~~~~~~



  



  



  

Bugs in LTO
(isotree)

 std::string s{" foo \" bar"};
 const char * rx = "\"";
 std::cout
  << std::regex_replace(s, std::regex(rx), "\\\"")
  << std::endl;

g++-14 -flto=10 -o foo -g -O2 -mtune=native \
 -fsanitize=address,undefined,bounds-strict \
 foo.cpp && ./foo



  

==648==ERROR: AddressSanitizer: global-buffer-overflow on address …
READ of size 1 at 0x556ed780fa02 thread T0
    #0 0x556ed773151f in … /usr/include/c++/14/bits/regex_scanner.tcc:98
    #1 0x556ed773151f in … /usr/include/c++/14/bits/regex_scanner.tcc:79
    #2 0x556ed7734416 in … /usr/include/c++/14/bits/regex_compiler.tcc:575
    #3 0x556ed7748374 in … /usr/include/c++/14/bits/regex_compiler.tcc:310
    #4 0x556ed7748374 in … /usr/include/c++/14/bits/regex_compiler.tcc:133
    #5 0x556ed7748374 in … /usr/include/c++/14/bits/regex_compiler.tcc:115
    #6 0x556ed7747428 in … /usr/include/c++/14/bits/regex_compiler.tcc:118
    #7 0x556ed7753285 in … /usr/include/c++/14/bits/regex_compiler.tcc:91
    #8 0x556ed77df36e in … /usr/include/c++/14/bits/regex_compiler.tcc:76
    #9 0x556ed77df36e in std::…::_M_compile(…) [clone .constprop.0] /usr/…
    #10 0x556ed771b8cf in std::…::basic_regex(…) /usr/include/c++/14/bits/…
    #11 0x556ed771b8cf in main foo.cpp:7

0x556ed780fa02 is located 0 bytes after global variable '*.LC45' defined in 
'./foo.ltrans3.ltrans' (0x556ed780fa00) of size 2
  '*.LC45' is ascii string '"'



  

template<typename _CharT>
  _Scanner<_CharT>::
  _Scanner(const _CharT* __begin, const _CharT* __end,
    _FlagT __flags, std::locale __loc)
  : _ScannerBase(__flags),
    _M_current(__begin), _M_end(__end),
    _M_ctype(std::use_facet<_CtypeT>(__loc)),
    _M_eat_escape(_M_is_ecma()

    ? &_Scanner::_M_eat_escape_ecma
    : &_Scanner::_M_eat_escape_posix)
  { _M_advance(); }

template<typename _CharT>
  void
  _Scanner<_CharT>::
  _M_advance()
  {
    if (_M_current == _M_end)

{
  _M_token = _S_token_eof;
  return;
}

    if (_M_state == _S_state_normal)
      _M_scan_normal();

template<typename _CharT>
  void
  _Scanner<_CharT>::
  _M_scan_normal()
  {
    auto __c = *_M_current++; // line 98, ASAN error



  

(gdb) p _M_current-3
$12 = 0x55ce00bb4a00 "\""
(gdb) p _M_end-1
$13 = 0x55ce00b956a0 "\""

_M_current

_M_end

… '"' 0 … … '"' 0 ? ? …

C++: "\""



  

Installation took CPU time x times 
elapsed time

(fawir)
● How to consume extra CPU time?

– threads
● pthread_create(), clone(CLONE_THREAD), #pragma omp parallel …

– processes
● make -j$(nproc)
● fork(), system(), …

● How to catch that?
– (gdb) b pthread_create



  

$ ltrace -w 10 -f -e pthread_create -- \
 sh -c '~/R-build/bin/R CMD INSTALL fawir_1.0.tar.gz'

…

[pid 10154] libgomp.so.1->pthread_create(…) = 0
                        omp_fulfill_event (ip = 0x7f13bc0c7391)
                        GOMP_parallel (ip = 0x7f13bc0be0b1)
                        _Z16omp_thread_countv (ip = 0x7f133153cfa1)
                        _rsparse_omp_thread_count (ip = 0x7f133151c17b)
                        R_doDotCall (ip = 0x7f13bc900712)
                        bcEval_loop (ip = 0x7f13bc94502c)
                        bcEval (ip = 0x7f13bc94c902)
                        Rf_eval (ip = 0x7f13bc94cc7b)
                        forcePromise.part.0 (ip = 0x7f13bc94d5db)
                        Rf_eval (ip = 0x7f13bc94cf70)

rsparse:::.onLoad(...)



  

int omp_thread_count() {
  int n = 0;
#ifdef _OPENMP
#pragma omp parallel reduction(+ : n)
#endif
  n += 1;
  return n;
}

Wastes CPU time 
creating threads

int omp_thread_count() {
  int n = 1;
#ifdef _OPENMP
  int  max_threads = omp_get_max_threads(),
      thread_limit = omp_get_thread_limit();
  n = max_threads < thread_limit
    ? max_threads : thread_limit;
#endif
  return n;
}



  

Re-building vignettes had CPU time x 
times elapsed time

(greta)

● ltrace -e pthread_create ...
– cli
– OpenBLAS
– Node (V8) worker threads
– TensorFlow?
– …



  

perf

● Profiler built into the Linux kernel
● task-clock event  “⇔ CPU time”
● perf script gives ~tabular format
● group by process/DSO,

convert event counts to
CPU usage

https://codeberg.org/aitap/perf.cputime

https://codeberg.org/aitap/perf.cputime


  

read.perfscript() |> summary(by = 'dso', cutoff = .1) |> plot()



  



  



  

memcpy(dst, NULL, n)
(data.table)

> test_check("seqHMM")
forder.c:137:3: runtime error: null pointer passed as argument 2, which 
is declared to never be null
    #0 0x7b6289002f38 in flush …/data.table/src/forder.c:137
…
    #5 0x000000742222 in R_doDotCall …/R-devel/src/main/dotcode.c:780

// forder.c:137
memcpy(gs+gs_n, gs_thread[me], n*sizeof(int));

Somehow NULL



  

memcpy(dst, NULL, 0)
● Fix: don't call memcpy for length = 0

– if (!n) return;

● Reproducer: simulate heavy load
– for i in {1..16};
 do cat /dev/urandom > /dev/null &
done

– or:
setDTthreads(0)
system(paste("taskset -p 1",
             Sys.getpid()))



  

Valgrind, fork(), and threads
(data.table)



  

Valgrind, fork(), and threads
● Fix: don't combine threads and forks under Valgrind

– Sys.setenv(OMP_THREAD_LIMIT =
 if (grepl("valgrind",
     Sys.getenv("LD_PRELOAD"))) "1"
 else Sys.getenv("OMP_THREAD_LIMIT",
                 "2"))



  

R CMD check
--as-cran



  



  

Thanks to
● Patrick Burns for inspiration in R Inferno
● Mauricio Vargas Sepulveda

for the opportunity to help

● Elias T. Krainski
● David Cortes
● Jouni Helske
● Guillermo Vinue
● Nicholas Tierney
● data.table team



  

Credits

● The Matrix (1999)
● “xmatrix” screensaver by Jamie Zawinski
● Dinosaur artwork by Shepard Fairey (1998)
● The Hitchhiker's Guide to the Galaxy (2005)
● Yackety Sax by Boots Randolph
● Gunshow #648 “On Fire” by KC Green
● Doom (1993)
● Divine Comedy illustrated by Botticelli, Canto XVIII

(according to the principles of „dozwolony użytek” / “fair use”)



  

Thanks for watching


