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ABSTRACT
The OpenMP and OpenACC language specifications continue to evolve, and 
with each new release, new features are introduced. The need to validate and 
verify these new features is crucial. The SOLLVE OpenMP Validation and 
Verification team as well as the OpenACC Validation and Verification team 
focus on:
● Evaluating conformity & implementation of OpenMP on compilers, 

including:
○ GNU’s GCC,  Clacc/LLVM, Intel’s ICC, AMD’s ROCm, and NVIDIA’s HPC SDK

● Simularity of OpenACC on compilers, including: 
○ GNU’s GCC,  Clacc/LLVM, and NVIDIA’s HPC SDK

● Validating implementation of compiler builds across HPC systems.
This validation and verification process is being run on the DARWIN system.

BACKGROUND
OpenMP and OpenACC are parallel-based programming models which allow 
for performance optimization in C, C++ & Fortran, with its features called 
“directives” listed in their respective specifications (spec).  The purpose of the  
Validation and Verification (V&V) testsuites are to:

• Evaluate compiler’s compliance with the specification
• Identify ambiguities in the specification
• Illustrate a system’s ability to run directives & utilize offloading parallel 

directives on GPUs
• Demonstrate the use & purpose of new directives to application developers

OpenMP and OpenACC are useful for many application developers working on 
HPC systems to ensure their code is running at maximum efficiency. These 
testsuites ensure that the respective specifications, compiler vendors & system 
operators are implementing OpenMP and OpenACC effectively. 

  for (int dev = 0; dev < num_dev; ++dev) {

#pragma omp target data map(tofrom: array[0:N]) device(dev)

{

#pragma omp target map(alloc: array[0:N]) device(dev)

  {

    for (int i = 0; i < N; ++i) {

      array[i] += dev + 1;

    }

  } // end of omp target

} // end of omp target data

for (int i = 0; i < N; ++i) {

  OMPVV_TEST_AND_SET(errors, array[i] != dev); }

Fig. 1: Code segment showing test for target device directive

Figure 1 shows a test segment from the SOLLVE testsuite, where the array values 
are set to the device number. If the dev variable in the target region is not equal 
to dev variable set outside of the target region, then there will be errors. 
Otherwise, the test will pass.
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OpenMP & OpenACC RESULTS DISCUSSION

FUTURE
● Working on new tests for the latest OpenMP specification (5.2) and OpenACC 

specification (3.3)
● Expand our Fortran tests so that more C/C++ tests have Fortran counterparts
● OpenACC Example Guide and Practice–codes to help users understand the 

specification
● Running/Testing the suite on more machines to further test target devices

○ Crusher, Perlmutter, Summit, Sunspot

OPEN SOURCE REPOSITORIES

Our suites are available 
on GitHub for download,

 logging issues, suggesting
 tests, etc.

Fig. 3: Graph showing OpenACC  V&V results on UD’s DARWIN system.

COVERED: atomic compare, map 
present, motion present, defaultmap 
present, has_device_addr, begin/end 
declare variant, 
omp_get_mapped_ptr, 
target_memcpy_async, 
target_memcpy_rect_async, 
order[reproducible/unconstrained], 
OMP_NUM_TEAMS env var, 
OMP_TEAMS_THREAD_LIMIT env 
vars, nothing, taskwait nowait

NOT COVERED: atomic fail

V&V OpenMP 5.1 Coverage by 
Application Priority

Fig. 4: Pie charts showing OpenMP V&V coverage of OpenMP 5.0 and 5.1 
specifications.

Fig. 5: Pie charts showing OpenACC V&V coverage of OpenACC 3.2 and 3.3 
specifications.
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Fig. 2: Graph showing OpenMP V&V results on UD’s DARWIN system.

COVERED: allocate, declare 
mapper, declare target, declare 
variant, requires, metadirective, 
target, target data, target teams 
distribute, target teams 
distribute parallel for, target 
update, task, teams, for, simd, 
loop, scan, atomic, depobj, 
taskgroup, taskloop, taskwait, 
master

NOT COVERED: some clauses

V&V OpenMP 5.0 Coverage by 
Application Priority

OpenMP 
SOLLVE

OpenACC 
V&V

Contact US:  <jarmusch, nolanb> @udel.edu crpl.cis.udel.edu  

15.0.7


