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1 Enabling OpenMP

To activate the OpenMP extensions for C/C++ and Fortran, the compile-time flag —f openmp
must be specified. For C and C++, this enables the handling of the OpenMP directives
using #pragma omp and the [[omp::directive(...)]], [[omp::sequence(...)]] and
[[omp: :decl(...)]] attributes. For Fortran, it enables for free source form the !$omp
sentinel for directives and the !$ conditional compilation sentinel and for fixed source form
the c$omp, *$omp and !$omp sentinels for directives and the c$, *$ and !'$ conditional
compilation sentinels. The flag also arranges for automatic linking of the OpenMP runtime
library (Chapter 3 [Runtime Library Routines|, page 15).

The -fopenmp-simd flag can be used to enable a subset of OpenMP directives that do
not require the linking of either the OpenMP runtime library or the POSIX threads library.

A complete description of all OpenMP directives may be found in the OpenMP Applica-
tion Program Interface (https://www.openmp.org) manuals. See also Chapter 2 [OpenMP
Implementation Status|, page 3.


https://www.openmp.org
https://www.openmp.org




2 OpenMP Implementation Status

The _OPENMP preprocessor macro and Fortran’s openmp_version parameter, provided by
omp_lib.h and the omp_lib module, have the value 202111 (i.e. OpenMP 5.2).

2.1 OpenMP 4.5
The OpenMP 4.5 specification is fully supported.

2.2 OpenMP 5.0

New features listed in Appendix B of the OpenMP specification

Description Status Comments

Array shaping N

Array sections with non-unit strides in C and C++ N

Iterators Y

metadirective directive Y

declare variant directive Y

target-offload-var ICV and OMP_TARGET_OFFLOAD env Y

variable

Nested-parallel changes to max-active-levels-var ICV Y

requires directive Y See also Chapter 12
[Offload-Target
Specifics|, page 113,

teams construct outside an enclosing target region Y

Non-rectangular loop nests P Full support for
C/C++, partial for
Fortran (PR110735
(https://gcc.gnu.
org/PR110735))

I'= as relational-op in canonical loop form for C/C++ Y

nonmonotonic as default loop schedule modifier for Y

worksharing-loop constructs

Collapse of associated loops that are imperfectly nested Y

loops

Clauses if, nontemporal and order(concurrent) in Y

simd construct

atomic constructs in simd Y

loop construct Y

order (concurrent) clause Y

scan directive and in_scan modifier for the reduction Y

clause

in_reduction clause on task constructs Y

in_reduction clause on target constructs P nowait only stub

task_reduction clause with taskgroup Y

task modifier to reduction clause Y


https://gcc.gnu.org/PR110735
https://gcc.gnu.org/PR110735
https://gcc.gnu.org/PR110735

affinity clause to task construct

detach clause to task construct

omp_fulfill_event runtime routine

reduction and in_reduction clauses on taskloop
and taskloop simd constructs

taskloop construct cancelable by cancel construct
mutexinoutset dependence-type for depend clause
Predefined memory spaces, memory allocators, alloca-
tor traits

Memory management routines
allocate directive

allocate clause

use_device_addr clause on target data

ancestor modifier on device clause

Implicit declare target directive

Discontiguous array section with target update
construct

C/C++’s lvalue expressions in to, from and map clauses
C/C++’s lvalue expressions in depend clauses

Nested declare target directive

Combined master constructs

depend clause on taskwait

Weak memory ordering clauses on atomic and flush
construct

hint clause on the atomic construct

depobj construct and depend objects

Lock hints were renamed to synchronization hints
conditional modifier to lastprivate clause
Map-order clarifications

close map-type-modifier

Mapping C/C++ pointer variables and to assign the
address of device memory mapped by an array section
Mapping of Fortran pointer and allocatable vari-
ables, including pointer and allocatable components of
variables

defaultmap extensions

declare mapper directive

omp_get_supported_active_levels routine

KKK KKK 2K T KKK KKK

T KK

o

GNU libgomp

Stub only

See also Sec-
tion 11.3 [Memory
allocation],

page 107,

C++ unsupported;
see also Sec-
tion 11.3 [Memory
allocation],

page 107,

Stub only

Initial support and
for C/C++, only
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Runtime routines and environment variables to display Y
runtime thread affinity information

omp_pause_resource and omp_pause_resource_all Y
runtime routines

omp_get_device_num runtime routine Y

OMPT interface N

OMPD interface N

Other new OpenMP 5.0 features

Description Status Comments
Supporting C++’s range-based for loop Y

2.3 OpenMP 5.1

New features listed in Appendix B of the OpenMP specification

Description Status Comments
OpenMP directive as C++ attribute specifiers
omp_all_memory reserved locator

target_device trait in OpenMP Context
target_device selector set in context selectors
C/C++’s delimited declare variant directive: sup-
port elision of preprocessed code and interpret enclosed
function definitions as variant functions

O

=

declare variant: new clauses adjust_args and

append_args

dispatch construct

device-specific ICV settings with environment variables

assume and assumes directives

nothing directive

error directive

masked construct

scope directive

Loop transformation constructs

strict modifier in the grainsize and num_tasks

clauses of the taskloop construct

align clause in allocate directive

align modifier in allocate clause

thread_limit clause to target construct

has_device_addr clause to target construct

Iterators in target update motion clauses and map Limited support for

clauses C/C++

Indirect calls to the device version of a procedure or

function in target regions

interop directive Y Ct. Chapter 12
[Offload-Target
Specifics|, page 113,

KRR K

Only C and Fortran

U

=



omp_interop_t object support in runtime routines
nowait clause in taskwait directive

Extensions to the atomic directive

seq_cst clause on a flush construct

inoutset argument to the depend clause

private and firstprivate argument to default
clause in C and C++

present argument to defaultmap clause
omp_set_num_teams, omp_set_teams_thread_limit,
omp_get_max_teams, omp_get_teams_thread_limit
runtime routines

omp_target_is_accessible runtime routine
omp_target_memcpy_async and omp_target_memcpy_
rect_async runtime routines

omp_get_mapped_ptr runtime routine

omp_calloc, omp_realloc, omp_aligned_alloc and
omp_aligned_calloc runtime routines
omp_alloctrait_key_t enum: omp_atv_serialized
added, omp_atv_default changed

omp_display_env runtime routine
ompt_scope_endpoint_t enum: ompt_scope_
beginend

ompt_sync_region_t enum additions

ompt_state_t enum: ompt_state_wait_barrier_
implementation and ompt_state_wait_barrier_
teams

ompt_callback_target_data_op_emi_t,
ompt_callback_target_emi_t, ompt_callback_
target_map_emi_t and ompt_callback_target_
submit_emi_t

ompt_callback_error_t type

OMP_PLACES syntax extensions

OMP_NUM_TEAMS and OMP_TEAMS_THREAD_LIMIT envi-
ronment variables

Other new OpenMP 5.1 features

Description

Support of strictly structured blocks in Fortran
Support of structured block sequences in C/C++
unconstrained and reproducible modifiers on order
clause

Support begin/end declare target syntax in C/C++
Pointer predetermined firstprivate getting initialized to
address of matching mapped list item per 5.1, Sect.
2.21.7.2

KoK KRR

<

<
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Status Comments
Y
Y
Y
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For Fortran, diagnose placing declarative be-
fore/between USE, IMPORT, and IMPLICIT as
invalid

Optional comma between directive and clause in the
#pragma form

indirect clause in declare target
device_type(nohost) /device_type (host) for
variables

present modifier to the map, to and from clauses
Changed interaction between declare target and
OpenMP context

Dynamic selector support in metadirective

Dynamic selector support in declare variant

2.4 OpenMP 5.2

New features listed in Appendix B of the

Description
omp_in_explicit_task routine and explicit-task-var

ICV

omp/ompx/omx sentinels and omp_/ompx_ namespaces

Clauses on end directive can be on directive
destroy clause with destroy-var argument on depobj
Deprecation of no-argument destroy clause on depobj

linear clause syntax changes and step modifier
Deprecation of minus operator for reductions
Deprecation of separating map modifiers without
comma

declare mapper with iterator and present modifiers
If a matching mapped list item is not found in the data
environment, the pointer retains its original value

N

Y

Y

N

Y

Y

Y

P Fortran rejects
non-constant
expressions in
dynamic selectors;
C/C++ reject

expressions  using
argument variables.
(PR113904
(https://gcc.gnu.
org/PR113904))

OpenMP specification

Status Comments

Y

N/A warning for
ompx/omx sentinels?

Y

Y

N/A undeprecated in
OpenMP 6

Y

Y

Y

N

Y

! The ompx sentinel as C/C++ pragma and C++ attributes are warned for with -Wunknown-pragmas (implied
by -Wall) and -Wattributes (enabled by default), respectively; for Fortran free-source code, there is a
warning enabled by default and, for fixed-source code, the omx sentinel is warned for with -Wsurprising
(enabled by -Wall). Unknown clauses are always rejected with an error.


https://gcc.gnu.org/PR113904
https://gcc.gnu.org/PR113904
https://gcc.gnu.org/PR113904

New enter clause as alias for to on declare target
directive

Deprecation of to clause on declare target directive
Extended list of directives permitted in Fortran pure
procedures

New allocators directive for Fortran

Deprecation of allocate directive for Fortran
allocatables/pointers

Optional paired end directive with dispatch

New memspace and traits modifiers for uses_
allocators

Deprecation of traits array following the alloca-
tor_handle expression in uses_allocators

New otherwise clause as alias for default on
metadirectives

Deprecation of default clause on metadirectives

Deprecation of delimited form of declare target
Reproducible semantics changed for
order (concurrent)

allocate and firstprivate clauses on scope
ompt_callback_work

Default map-type for the map clause in target
enter/exit data

New doacross clause as alias for depend with
source/sink modifier

Deprecation of depend with source/sink modifier
omp_cur_iteration keyword

Other new OpenMP 5.2 features

Description

For Fortran, optional comma between directive and
clause

Conforming device numbers and omp_initial_device
and omp_invalid_device enum/PARAMETER
Initial value of default-device-var ICV with OMP_
TARGET_OFFLOAD=mandatory

all as implicit-behavior for defaultmap

interop_types in any position of the modifier list for the
init clause of the interop construct

Invoke virtual member functions of C++ objects created
on the host device on other devices

mapper as map-type modifier in declare mapper

<

o

Z =<

< 2

<

Status
N

Y

s

GNU libgomp

Only predefined
allocators

Both otherwise
and default are
accepted  without
diagnostics.

Comments
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2.5 OpenMP 6.0

New features listed in Appendix B of the OpenMP specification

Features deprecated in versions 5.0, 5.1 and 5.2 were N/A Backward
removed compatibility
Full support for C23 was added P
Full support for C++23 was added P
Full support for Fortran 2023 was added P
_ALL suffix to the device-scope environment variables P Host device number
wrongly accepted
num_threads clause now accepts a list

Abstract names added for OMP_NUM_THREADS, OMP_
THREAD_LIMIT and OMP_TEAMS_THREAD_LIMIT
Supporting increments with abstract names in 0MP_ N
PLACES

Extension of OMP_DEFAULT_DEVICE and new OMP_ N
AVATLABLE_DEVICES environment vars

New uid trait for target devices and for OMP_ N
AVATLABLE_DEVICES and OMP_DEFAULT_DEVICE

Z z

New OMP_THREADS_RESERVE environment variable N
The decl attribute was added to the C++ attribute Y
syntax

The OpenMP directive syntax was extended to include Y
C23 attribute specifiers

Support for pure directives in Fortran’s do concurrent
All inarguable clauses take now an optional Boolean
argument

The adjust_args clause was extended to specify the N
argument by position and supports variadic arguments

For Fortran, locator list can be also function reference N
with data pointer result

Concept of assumed-size arrays in C and C++ N
directive-name-modifier accepted in all clauses N
Extension of interop operation of append_args, al- Y
lowing all modifiers of the init clause

New argument-free version of depobj with repeatable N
clauses and the init clause

Undeprecate omitting the argument to the depend Y
clause of the argument version of the depend construct

For Fortran, atomic with BLOCK construct and, for N
C/C++, with unlimited curly braces supported

For Fortran, atomic with pointer comparison

For Fortran, atomic with enum and enumeration types
For Fortran, atomic compare with storing the compar-
ison result

Z 2z 2z
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Canonical loop sequences and new looprange clause N

For Fortran, handling polymorphic types in data- P private not

sharing-attribute clauses supported

For Fortran, rejecting polymorphic types in data- N not diagnosed

mapping clauses (and mostly
unsupported)

New taskgraph construct including saved modifier N
and replayable clause

default clause on the target directive and accepting N
variable categories

Z

Semantic change regarding the reference count update
with use_device_ptr and use_device_addr

Support for inductions

Reduction over private variables with reduction clause
Implicit reduction identifiers of C++ classes

New init_complete clause to the scan directive

ref modifier to the map clause

New storage map-type modifier; context-dependent
alloc and release are aliases

Z2z22z22z227Z

Z

Change of the map-type property from ultimate to de-
fault

self modifier to map and self as defaultmap
argument

Z

Mapping of assumed-size arrays in C, C++ and Fortran
delete as delete-modifier not as map type

For Fortran, the automap modifier to the enter clause
of declare_target

Z 2z 2z

groupprivate directive

local clause to declare_target directive

part_size allocator trait for interleaved allocator
partitions

Z 2z 2z

Z

pin_device, preferred_device and target_access
allocator traits

access allocator trait changes

New partitioner value to partition allocator trait
Semicolon-separated list to uses_allocators

New need_device_addr modifier to adjust_args
clause

Z 222z

interop clause to dispatch

Scope requirement changes for declare_target
message and severity clauses to parallel directive
self_maps clause to requires directive
no_openmp_constructs assumptions clause
Restriction for ordered regarding loop-transforming
directives

Z<Z22<
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apply clause to loop-transforming constructs
Non-constant values in the sizes clause

fuse loop-transformation construct

interchange loop-transformation construct

reverse loop-transformation construct

split loop-transformation construct

stripe loop-transformation construct

tile permitting association of grid and inter-tile loops
strict modifier keyword to num_threads

safesync clause to the parallel construct
omp_curr_progress_width identifier
omp_get_max_progress_width runtime routine
Lifted restrictions on order (concurrent) and, hence,
the loop construct

atomic permitted in a construct with
order (concurrent)

Lifted restrictions on not-strictly-nested regions with
order (concurrent)

workdistribute directive for Fortran

Fortran DO CONCURRENT as associated loop in a loop
construct

New task_iteration directive inside taskloop
threadset clause in task-generating constructs

New priority clause to target, target_enter_data,
target_data, target_exit_data and target_update
New device_type clause to the target directive
target_data as composite construct

nowait clause with reverse-offload target directives
Extended prefer-type modifier to init clause

Boolean argument to nowait and nogroup may be non
constant

memscope clause to atomic and flush

New transparent clause for multi-generational task-
dependence graphs

The cancel construct now completes tasks with unful-
filled events

omp_fulfill_event routine was restricted regarding
fulfillment of event variables

Added rule for compound-directive names, permitting
many more combinations

omp_is_free_agent and omp_ancestor_is_free_
agent routines

omp_get_device_from_uid and omp_get_uid_from_
device routines

2222222222227

Z

Zz2zz 2227

Z Z

N

Y
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omp_get_device_num_teams, omp_set_device_num_
teams, omp_get_device_teams_thread_li