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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus develop-
ment process, approved by the American National Standards Institute, which brings together volunteers representing varied
viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the Institute and serve with-
out compensation. While the IEEE administers the process and establishes rules to promote fairness in the consensus devel-
opment process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the information contained
in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other dam-
age, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting
from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or that
the use of the material contained herein is free from patent infringement. IEEE Standards documents are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase, market,
or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the
time a standard is approved and issued is subject to change brought about through developments in the state of the art and
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to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a com-
petent professional in determining the exercise of reasonable care in any given circumstances.
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interpretation has also received the concurrence of a balance of interests. For this reason, IEEE and the members of its soci-
eties and Standards Coordinating Committees are not able to provide an instant response to interpretation requests except in
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arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive,
Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

(This introduction is not a normative part of IEEE Std 1003.1q-2000, IEEE Standard for Information Technology—
Portable Operating System Interface (POSIX)— Part 1: System Application Program Interface (API) —
Amendment 6: Tracing [C Language], but is included for information only.)

The purpose of this amendment is to specify a set of interfaces to allow portable access to
underlying tracing management services by application programs. These underlying services
provide access to streams of event data, where the events can be generated by software and/or
hardware, either from the application or the operating system. This amendment is part of the
POSIX series of standards for applications and user interfaces to open systems. It is intended
for systems implementors and application software developers, and is complementary to:

— ISO/IEC 9945-1:1996 (IEEE Std 1003.1,1996 Edition) ( rst in a family of ‘‘POSIX’’
standards), which speci es operating system interfaces and source code level functions
based on the UNIX® system documentation1),

— ISO/IEC 9899:1990 which speci es the C Language,

— ISO/IEC 646:1991 which speci es the ISO 7-bit coded character.

The secondary purpose of this standard is to supplement the application portability interfaces
to promote the ‘‘portability’’ of users and programmers between conforming systems. It is
intended for end users, program developers, systems implementors, and application software
developers.

The majority of this standard describes the functions that can interface with application pro-
grams. These language-independent service interfaces are temporarily described in terms of
their C-language bindings. The C language assumed is that de ned by the C Standard:
ISO/IEC 9899:1990 {7}.

Organization of This Standard

This standard is divided into several parts:

— General, conformance requirement (Section 1).

— De nitions, general requirements, conventions, normatives references, and the environ-
ment available to applications (Section 2).

— Impact on process primitives (Section 3).

— Impact on process environment (Section 4).

— Impact on thread cancellation (Section 18).

— Trace interface (Section 21).

����������������

1) UNIX is a registered trademark of The Open Group in the USA and other countries.

iv Introduction
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— Rationale (Annex B).

This introduction, any footnotes, notes accompanying the text, and the informative annexes are
not considered part of this standard.

Conventions

This document uses the following typographic conventions:

(1) The italic font is used for:

— Cross references to de ned terms within 1.3, 2.2.1, and 2.2.2; symbolic parame-
ters that are generally substituted with real values by the application

— C language data types and function names (except in function Synopsis sub-
clauses)

— Global external variable names

— Function families; references to groups of closely related functions (such as
directory, and exec)

(2) The bold font is used with a word in all capital letters, such as

PATH

to represent an environment variable. It is also used for the term ‘‘NULL pointer.’’

(3) The ccoonnssttaanntt--wwiiddtthh (Courier) font is used:

— For C language data types and function names within function Synopsis sub-
clauses

— To illustrate examples of system input or output where exact usage is depicted

— For references to utility names and C language headers

— For names of attributes in attributes objects

(4) Symbolic constants returned by many functions as error numbers are represented as:

[ERRNO]

See 2.4.

(5) Symbolic constants or limits de ned in certain headers are represented as:

{OPEN_MAX}

See 2.8 and 2.9.

In some cases tabular information is presented ‘‘inline’’; in others it is presented in a
separately labeled table. This arrangement was employed purely for ease of typesetting and
there is no normative difference between these two cases.

The conventions listed previously are for ease of reading only. Editorial inconsistencies in the
use of typography are unintentional and have no normative meaning in this standard.

Notes provided as parts of labeled tables and gures are integral parts of this standard (norma-
tive). Footnotes and notes within the body of the text are for information only (informative).

Conventions v

|
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Numerical quantities are presented in international style: comma is used as a decimal sign and
units are from the International System (SI).
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IEEE Standard for Information Technology—
Portable Operating System Interface (POSIX)—
Part 1: System Application Program Interface (API) —
Amendment 6: Tracing [C Language]

Section 1: General

1.3 Conformance

1.3.1 Implementation Conformance

==> 1.3.1.3 Conforming Implementation Options Add to the table of implementation
options that warrant requirement by applications or in speci cations:

Trace option (in 2.9.3){_POSIX_TRACE}
Trace Event Filter option (in 2.9.3){_POSIX_TRACE_EVENT_FILTER}
Trace Log option (in 2.9.3){_POSIX_TRACE_LOG}
Trace Inheritance option (in 2.9.3){_POSIX_TRACE_INHERIT}

1.3 Conformance 1

(POSIX    )® —
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Section 2: Terminology and General Requirements

2.2 De nitions

2.2.2 General Terms

==> 2.2.2 General Terms Modify the contents of 2.2.2 to add the following de nitions in the
correct sorted order [disregarding the subclause numbers shown here]:

2.2.2.1 instrumented application: An application that contains at least one call to the trace
point function posix_trace_event(). Each process of an instrumented application has a map-
ping of trace event names to trace event type identi ers. This mapping is used by the trace
stream that is created for that process.

2.2.2.2 system trace event: A trace event that is generated by the implementation, in
response either to a system-initiated action or to an application-requested action, except for a
call to posix_trace_event(). When supported by the implementation, a system-initiated action
generates a process-independent system trace event and an application-requested action gen-
erates a process-dependent system trace event. For a system trace event not de ned by this
standard, the associated trace event type identi er is derived from the implementation-de ned
name for this trace event, and the associated data is of implementation-de ned content and
length.

2.2.2.3 trace analyzer process: A process that extracts trace events from a trace stream to
retrieve information about the behavior of an application. A trace controller process may also
be a trace analyzer process. Trace analysis can be done concurrently with the traced process or
can be done off-line, in the same or in a different platform.

2.2.2.4 trace controller process: A process that creates a trace stream for tracing a process.
Only the trace controller process has control of the trace stream it has created. The control of
the operation of a trace stream is done using its corresponding trace stream identi er. The
trace controller process shall be able to:

(1) initialize the attributes of a trace stream,

(2) create the trace stream,

2.2 De nitions 3
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(3) start and stop tracing,

(4) know the mapping of the traced process,

(5) if the Trace Event Filter option is supported, lter the type of trace events to be
recorded,

(6) shut the trace stream down.

A traced process may also be a trace controller process. Only the trace controller process can
control its trace stream(s). A trace stream created by a trace controller process shall be shut
down if its controller process terminates or executes another le.

2.2.2.5 trace event: A data object that represents an action executed by the system, and that
is recorded in a trace stream. Each trace event is of a particular trace event type, and is associ-
ated with a trace event type identi er. The execution of a trace point shall generate a trace
event if a trace stream has been created and started for the process that executed the trace point
and if the corresponding trace event type identi er is not ignored by ltering.

A generated trace event should be recorded in a trace stream and optionally also in a trace log
if a trace log was associated with the trace stream.

The only case in which a generated trace event is not recorded in the trace stream is when no
resources are available for it in the trace stream. In this case, the trace event is lost.

The only two cases in which a generated trace event is not recorded in the trace log are when
no resources are available for it in the trace log or when a ush operation does not succeed.

A trace event recorded in an active trace stream may be retrieved by an application having the
appropriate privileges.

A trace event recorded in a trace log may be retrieved by an application having the appropriate
privileges after opening the trace log as a pre-recorded trace stream, with the function
posix_trace_open().

When a trace event is reported it shall be possible to retrieve the following:

(1) a trace event type identi er,

(2) a timestamp,

(3) the process id of the traced process, if the trace event is process-dependent,

(4) any optional trace event data including its length,

(5) if the Threads option is supported, the thread id, if the trace event is process-
dependent,

(6) the program address at which the trace point was invoked.

2.2.2.6 trace event type: A data object type that de nes a class of trace event. A trace event
type is identi ed on the one hand by a trace event type name, also referenced as a trace event
name, and on the other hand by a trace event type identi er. A trace event name is a human-
readable string. A trace event type identi er is an opaque identi er used by the trace system.
There is a one-to-one relationship between trace event type identi ers and trace event names
for a given trace stream and also for a given traced process. The trace event type identi er is
generated automatically from a trace event name by the trace system either when a trace con-
troller process invokes posix_trace_trid_eventid_open() or when an instrumented application
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process invokes posix_trace_eventid_open(). Trace event type identi ers are used to lter
trace event types, to allow interpretation of user data, and to identify the kind of trace point
that generated a trace event.

2.2.2.7 trace event type mapping: A one-to-one mapping between trace event types and
trace event names. One such mapping is associated with each trace stream. An active trace
stream is associated with a traced process, and also with its children if the Trace Inheritance
option is supported and also the inheritance policy is set to POSIX_TRACE_INHERITED.
Therefore each traced process has a mapping of the trace event names to trace event type
identi ers that have been de ned for that process.

2.2.2.8 trace lter: A lter that allows the trace controller process to specify those trace
event types that are to be ignored, that is, not generated. The operation of the lter is to lter
out (ignore) selected trace events. By default, no trace events are ltered.

2.2.2.9 trace generation version: A data object that is an implementation-de ned character
string, generated by the trace system and describing the origin and version of the trace system.

2.2.2.10 trace log: The ushed image of a trace stream, if the trace stream is created with a
trace log. The trace log is recorded when the posix_trace_shutdown() operation is invoked, or
during tracing, depending on the tracing strategy which is de ned by a log policy. After the
trace stream has been shut down, the trace information can be retrieved from the associated
trace log using the same interface used to retrieve information from an active trace stream.

2.2.2.11 trace point: An action that may cause a trace event to be generated. This may be an
implementation-de ned action such as a context switch, or an application-programmed action
such as a call to a speci c operating system service (e.g., fork()) or a call to
posix_trace_event().

2.2.2.12 tracing status of a trace stream: A status that describes the state of an active trace
stream. The tracing status of a trace stream can be retrieved from the trace stream attributes.
An active trace stream can be in one of two states: running or suspended.

2.2.2.13 trace stream: An opaque object that contains trace events plus internal data needed
to interpret those trace events. The implementation and format of a trace stream are
unspeci ed. A trace stream need not be and generally is not persistent. A trace stream may be
either active or pre-recorded:

— an active trace stream is a trace stream that has been created and has not yet been shut
down. It can be of one of the two following classes:

— an active trace stream without a trace log that was created with the
posix_trace_create() function, or

— if the Trace Log option is supported, an active trace stream with a trace log that was
created with the posix_trace_create_withlog () function;

— a pre-recorded trace stream is a trace stream that was opened from a trace log object
using the posix_trace_open() function.

2.2 De nitions 5
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An active trace stream can loop. This behavior means that when the resources allocated by the
trace system for the trace stream are exhausted, the trace system shall reuse the resources asso-
ciated with the oldest recorded trace events to record new trace events.

If the Trace Log Option is supported, an active trace stream with a trace log can be ushed.
This operation causes the trace system to write trace events from the trace stream to the associ-
ated trace log, following the de ned policies or using an explicit function call. After this
operation, the trace system may reuse the resources associated with the ushed trace events.

An active trace stream with or without a trace log can be cleared. This operation causes all the
resources associated with this trace stream to be reinitialized. The trace stream behaves as if it
was returning from its creation, except that the mapping of trace event type identi ers to trace
event names is not cleared. If a trace log was associated with this trace stream, the trace log is
also reinitialized.

2.2.2.14 trace stream identi er: A handle to manage tracing operations in a trace stream.

2.2.2.15 trace system: A system that allows both system and user trace events to be gen-
erated into a trace stream. These trace events can be retrieved later.

2.2.2.16 traced process: A process for which at least one trace stream has been created. A
traced process is also called a ‘‘target process’’. If the Trace Inheritance option is supported
and the trace stream’s inheritance attribute is POSIX_TRACE_INHERITED, the initial targeted
traced process shall be traced together with all of its future children. The ‘‘posix_pid’’
member of each trace event in a trace stream is the process id of the traced process.

2.2.2.17 user trace event: A trace event that is generated explicitly by the application as a
result of a call to posix_trace_event().

2.5 Primitive System Data Types

==> 2.5 Primitive System Data Types Add the following datatypes to the list of types for
which there are no de ned comparison or assignment operations:

trace_attr_t , trace_id_t , trace_event_id_t , trace_event_set_t .

==> 2.5 Primitive System Data Types Add the following paragraphs after the paragraph
starting ‘‘There are no de ned comparison...’’ :

An implementation need not provide the types trace_attr_t , trace_id_t , trace_event_id_t ,
and trace_event_set_t unless the Trace option is supported.

6 2 Terminology and General Requirements
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==> 2.5 Primitive System Data Types Modify the contents of 2.5 to add the following sym-
bols into Table 2-2, in sorted order:

Table 2-2 — Optional Primitive System Data Types
����������������������������������������������������������������������������������������������

De ned Type Description Implementation
Option����������������������������������������������������������������������������������������������

trace_attr_t Used to de ne a trace stream attributes object Trace

trace_id_t Used for trace stream identi ers Trace

trace_event_id_t Used to identify a trace event type Trace

trace_event_set_t Used to de ne a set of trace event type identi ers Trace
������������������������������������������������������������������������������������������������
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If the Trace option is supported, this standard does not de ne assignment or comparison opera-
tors for the type trace_attr_t . The type trace_event_set_t shall be used to represent a set of
trace event type identi ers. Several functions used to manipulate objects of type
trace_event_set_t are de ned in 21.3.10.

2.7 C Language De nitions

2.7.3 Headers and Function Prototypes

==> 2.7.3 Headers and Function Prototypes Modify the contents of 2.7.3 to add the follow-
ing header containing the following functions, in the correct sorted order.

If the Trace option is supported:

<<ttrraaccee..hh>> posix_trace_attr_destroy(), posix_trace_attr_getclockres(),
posix_trace_attr_getcreatetime (),
posix_trace_attr_getgenversion(),
posix_trace_attr_getinherited(),
posix_trace_attr_getlogfullpolicy(),
posix_trace_attr_getlogsize (),
posix_trace_attr_getmaxdatasize(),
posix_trace_attr_getmaxsystemeventsize(),
posix_trace_attr_getmaxusereventsize(),
posix_trace_attr_getname(),
posix_trace_attr_getstreamfullpolicy(),
posix_trace_attr_getstreamsize(), posix_trace_attr_init (),
posix_trace_attr_setinherited (),
posix_trace_attr_setlogfullpolicy(),
posix_trace_attr_setlogsize (), posix_trace_attr_setmaxdatasize(),
posix_trace_attr_setname(), posix_trace_attr_setstreamsize(),
posix_trace_attr_setstreamfullpolicy(), posix_trace_clear(),
posix_trace_close(), posix_trace_create(),

2.7 C Language De nitions 7
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posix_trace_create_withlog (), posix_trace_event(),
posix_trace_eventid_equal(), posix_trace_eventid_get_name(),
posix_trace_eventid_open(),
posix_trace_eventtypelist_getnext_id(),
posix_trace_eventtypelist_rewind(), posix_trace_eventset_add(),
posix_trace_eventset_del(), posix_trace_eventset_empty(),
posix_trace_eventset_ ll (), posix_trace_eventset_ismember(),
posix_trace_ ush(), posix_trace_get_attr(),
posix_trace_get_ lter(), posix_trace_get_status(),
posix_trace_getnext_event(), posix_trace_open(),
posix_trace_rewind(), posix_trace_set_ lter(),
posix_trace_shutdown(), posix_trace_start(), posix_trace_stop(),
posix_trace_timedgetnext_event(),
posix_trace_trid_eventid_open(), posix_trace_trygetnext_event().

8 2 Terminology and General Requirements
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2.8 Numerical Limits

2.8.2 Minimum Values

==> 2.8.2 Minimum Values Modify the contents of 2.8.2 to add the following symbols into
Table 2-4, in sorted order.

Table 2-4 — Optional Minimum Values
����������������������������������������������������������������������������������������������

Name Description Value Implementation
Option����������������������������������������������������������������������������������������������

The number of trace streams that
may simultaneously exist
in the system.

Trace{{__PPOOSSIIXX__TTRRAACCEE__SSYYSS__MMAAXX}} 8

The number of user trace event
type identi ers that may
simultaneously exist
in a traced process, including
the prede ned user trace event (21.2.3.2).

Trace{{__PPOOSSIIXX__TTRRAACCEE__UUSSEERR__EEVVEENNTT__MMAAXX}} 32

The length, in bytes, of a trace
generation version string or a
trace stream name.

Trace{{__PPOOSSIIXX__TTRRAACCEE__NNAAMMEE__MMAAXX}} 64

The length, in bytes, of a trace
event name.

Trace{{__PPOOSSIIXX__TTRRAACCEE__EEVVEENNTT__NNAAMMEE__MMAAXX}} 30
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2.8.4 Run-Time Invariant Values (Possibly Indeterminate)

==> 2.8.4 Run-Time Invariant Values Modify the contents of 2.8.4 to add the following
symbols into Table 2-6, in sorted order.

Table 2-6 — Optional Run-Time Invariant Values
�����������������������������������������������������������������������������������������������

Name Description Minimum Value Implementation
Option�����������������������������������������������������������������������������������������������

The maximum number of
trace streams that may
simultaneously exist
in the system.

Trace{{TTRRAACCEE__SSYYSS__MMAAXX}} {{__PPOOSSIIXX__TTRRAACCEE__SSYYSS__MMAAXX}}

The maximum number of user
trace event type identi ers
that may simultaneously
exist in a traced process,
including the prede ned
user trace event (21.2.3.2).

Trace{{TTRRAACCEE__UUSSEERR__EEVVEENNTT__MMAAXX}} {{__PPOOSSIIXX__TTRRAACCEE__UUSSEERR__EEVVEENNTT__MMAAXX}}

The maximum length of the
trace generation version
string or of the trace
stream name.

Trace{{TTRRAACCEE__NNAAMMEE__MMAAXX}} {{__PPOOSSIIXX__TTRRAACCEE__NNAAMMEE__MMAAXX}}

The maximum length of the
trace event name.

Trace{{TTRRAACCEE__EEVVEENNTT__NNAAMMEE__MMAAXX}} {{__PPOOSSIIXX__TTRRAACCEE__EEVVEENNTT__NNAAMMEE__MMAAXX}}
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2.9 Symbolic Constants

2.9.3 Compile-Time Symbolic Constants for Portability Speci cations

==> 2.9.3 Compile-Time Symbolic Constants for Portability Speci cations Modify the
contents of the 2.9.3 to add the following symbols in Table 2-11, in sorted order.

Table 2-11 — Versioned Compile-Time Symbolic Constants
����������������������������������������������������������������������������������������������

Name Value Description����������������������������������������������������������������������������������������������

200009L If this symbol is de ned, the
implementation supports the
Trace option.

{{__PPOOSSIIXX__TTRRAACCEE}}

200009L If this symbol is de ned,
the implementation supports the
Trace Event Filter option.

{{__PPOOSSIIXX__TTRRAACCEE__EEVVEENNTT__FFIILLTTEERR}}

200009L If this symbol is de ned,
the implementation supports the
Trace Log option.

{{__PPOOSSIIXX__TTRRAACCEE__LLOOGG}}

200009L If this symbol is de ned,
the implementation supports the
Trace Inheritance option.

{{__PPOOSSIIXX__TTRRAACCEE__IINNHHEERRIITT}}
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==> 2.9.3 Compile-Time Symbolic Constants for Portability Speci cations Add the fol-
lowing paragraph:

If any of the symbols {_POSIX_TRACE_EVENT_FILTER}, {_POSIX_TRACE_LOG}, or
{_POSIX_TRACE_INHERIT} is de ned, then the symbol {_POSIX_TRACE} shall also be
de ned.

2.9 Symbolic Constants 11
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Section 3: Process Primitives

3.1 Process Creation and Execution

3.1.1 Process Creation

==> 3.1.1.2 Description Add the following paragraphs at the end of the numbered list of
items that are not an exact copy of the calling process’s items [disgarding the number
shown here]:

(17) If the Trace option and the Trace Inheritance option are both supported:

If the calling process was being traced in a trace stream that had its inheri-
tance policy set to POSIX_TRACE_INHERITED, the child process shall be
traced into that trace stream, and the child process shall inherit the parent’s
mapping of trace event names to trace event type identi ers.

If the trace stream in which the calling process was being traced had its
inheritance policy set to POSIX_TRACE_CLOSE_FOR_CHILD, the child pro-
cess shall not be traced into that trace stream.

The inheritance policy is set by a call to the posix_trace_attr_setinherited ()
function (21.3.4).

Otherwise, if the Trace option is supported but the Trace Inheritance option is not
supported:

The child process shall not be traced into any of the trace streams of its
parent process.

If the Trace option is supported, the child process of a trace controller process shall
not control the trace streams controlled by its parent process.

==> 3.1.1.5 Cross-References
Add the following cross-references:

posix_trace_attr_setinherited (), 21.3.4; posix_trace_eventid_open(), 21.3.13;
posix_trace_trid_eventid_open(), 21.3.8.

3.1 Process Creation and Execution 13
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3.1.2 Execute a File

==> 3.1.2.2 Description Add the following paragraphs before the paragraph starting "The
new process image also inherits the following attributes ...":

If the Trace option is supported and the calling process image is being traced, the
new process image continues to be traced into the same trace stream as the original
process image, but the new process image shall not inherit the mapping of trace
event names to trace event type identi ers that was de ned by calls to the
posix_trace_eventid_open() or the posix_trace_trid_eventid_open() functions in
the calling process image.

If the Trace option is supported and the calling process is a trace controller process,
any trace streams that were created by the calling process shall be shut down as
described in the posix_trace_shutdown() function (21.3.6).

==> 3.1.2.5 Cross-References
Add the following cross-references:

posix_trace_shutdown(), 21.3.6; posix_trace_trid_eventid_open(), 21.3.8;
posix_trace_eventid_open(), 21.3.13.

3.2 Process Termination

3.2.2 Terminate a Process

==> 3.2.2.2 Description Add the following paragraphs at the end of the numbered list of
items that are consequences of termination of a process [disgarding the number shown
here]:

(15) If the Trace option is supported and the calling process is a trace controller
process, any trace streams that were created by the calling process shall be shut
down as described by the posix_trace_shutdown() function (21.3.6). and any
process’s mapping of trace event names to trace event type identi ers built for these
trace streams may be deallocated.

14 3 Process Primitives
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==> 3.2.2.4 Cross-References
Add the following cross-references:

posix_trace_shutdown(), 21.3.6; posix_trace_trid_eventid_open(), 21.3.8;
posix_trace_eventid_open(), 21.3.13.

3.3 Signals

3.3.1 Signals Concepts

==> 3.3.1.3 Signal Actions Add the following text after the table of functions that shall be
async-signal safe:

In addition, if the Trace option is supported, the following function shall also be async-
signal safe:

posix_trace_event()

3.3 Signals 15
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Section 4: Process Environment

4.8 Con gurable System Variables

4.8.1 Get Con gurable System Variables

==> 4.8.1.2 Get Con gurable System Variables— Description Add the following text after
the sentence ‘‘The implementation shall support all of the variables listed in Table 4-2 and
may support others’’, in the second paragraph:

Support for some con guration variables is dependent on implementation options (see
Table 4-3). Where an implementation option is not supported, the variable need not be
supported.

==> 4.8.1.2 Get Con gurable System Variables— Description In the second paragraph,
replace the text ‘‘The variables in Table 4-2 come from ...’’ by the following:

‘‘The variables in Table 4-2 and Table 4-3 come from ...’’

==> 4.8.1.2 Get Con gurable System Variables— Description Add the following table:

Table 4-3 — Optional Con gurable System Variables
����������������������������������������������������������������������������������������������

Variable name Value Required Option
����������������������������������������������������������������������������������������������

{_POSIX_TRACE} _SC_TRACE Trace
{_POSIX_TRACE_EVENT_FILTER} _SC_TRACE_EVENT_FILTER Trace Event Filter
{_POSIX_TRACE_LOG} _SC_TRACE_LOG Trace Log
{_POSIX_TRACE_INHERIT} _SC_TRACE_INHERIT Trace Inheritance
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Section 18: Thread Cancellation

18.1 Thread Cancellation Overview

==> 18.1.2 Cancellation Points Add the following functions to the list of functions for which
a cancellation point may also occur:

posix_trace_clear() posix_trace_close()
posix_trace_create() posix_trace_create_withlog ()
posix_trace_eventtypelist_getnext_id() posix_trace_eventtypelist_rewind()
posix_trace_ ush() posix_trace_get_attr()
posix_trace_get_ lter() posix_trace_get_status()
posix_trace_getnext_event() posix_trace_open()
posix_trace_rewind() posix_trace_set_ lter()
posix_trace_shutdown() posix_trace_timedgetnext_event()
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Section 21: Tracing

21.1 Introduction

This section describes extensions to support tracing of user applications. The facilities de ned
in this chapter allow a process to select a set of trace event types, to activate a trace stream of
the selected trace events as they occur in the ow of execution, and to retrieve the recorded
trace events.

The tracing operation relies on three logically different components: the traced process, the
controller process, and the analyzer process. During the execution of the traced process, when
a trace point is reached, a trace event is recorded into the trace streams created for that process
in which the associated trace event type identi er is not being ltered out. The controller pro-
cess controls the operation of recording the trace events into the trace stream. It shall be able
to:

— initialize the attributes of a trace stream,

— create the trace stream (for a speci ed traced process) using those attributes,

— start and stop tracing for the trace stream,

— lter the type of trace events to be recorded, if the Trace Event Filter option is sup-
ported,

— shut a trace stream down.

These operations can be done for an active trace stream. The analyzer process retrieves the
traced events either at run time, when the trace stream has not yet been shut down, but is still
recording trace events; or after opening a trace log that had been previously recorded and shut
down. These three logically different operations can be performed by the same process, or can
be distributed into different processes.

A trace stream identi er can be created by a call to posix_trace_create(),
posix_trace_create_withlog (), or posix_trace_open() functions. The posix_trace_create()
and posix_trace_create_withlog () functions should be used by a controller process. The
posix_trace_open() function should be used by an analyzer process.

The tracing functions can serve different purposes. One purpose is debugging the possibly
pre-instrumented code, while another is post-mortem fault analysis. These two potential uses
differ in that the rst requires pre- ltering capabilities to avoid overwhelming the trace stream
and permits focusing on expected information; while the second needs comprehensive trace
capabilities in order to be able to record all types of information.

The events to be traced belong to two classes:

— user trace events (generated by the application instrumentation), and
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— system trace events (generated by the operating system).

The tracing interface de nes several system trace event types associated with control of and
operation of the trace stream. This small set of system trace events includes the minimum
required to interpret correctly the trace event information present in the trace stream. Other
desirable system trace events for some particular application pro le may be implemented and
are encouraged, e.g., process and thread scheduling, and signal occurrence.

Each traced process shall have a mapping of the trace event names to trace event type
identi ers that have been de ned for that process. Each active trace stream shall have a map-
ping that incorporates all the trace event type identi ers prede ned by the trace system plus all
the mappings of trace event names to trace event type identi ers of the processes that are being
traced into that trace stream. These mappings are de ned from the instrumented application
by calling the posix_trace_eventid_open() function and from the controller process by calling
the posix_trace_trid_eventid_open() function. For a pre-recorded trace stream, the list of trace
event types is obtained from the pre-recorded trace log.

The st_ctime and st_mtime elds of a le associated with an active trace stream shall be
marked for update every time any of the tracing operations modi es that le.

The st_atime eld of a le associated with trace stream shall be marked for update every time
any of the tracing operations causes data to be read from that le.

Results are unde ned if the application performs any operation on a le descriptor associated
with an active or pre-recorded trace stream until posix_trace_shutdown() or
posix_trace_close() is called for that trace stream.

The main purpose of this section is to de ne a complete set of functions and concepts that
allow a portable application to be traced from birth to death, whatever its realtime constraints
and properties.

21.2 Data De nitions

21.2.1 Structures

The header <<ttrraaccee..hh>> shall de ne the posix_trace_status_info and posix_trace_event_info
structures described below. Implementations may add extensions to these structures as permit-
ted in 1.3.1.1, item (2).

21.2.1.1 posix_trace_status_info Structure

To facilitate control of a trace stream, information about the current state of an active trace
stream can be obtained dynamically. This structure is returned by a call to the
posix_trace_get_status() function (21.3.15).

If the Trace option is supported, the posix_trace_status_info structure de ned in <<ttrraaccee..hh>>
shall contain at least the following members:
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Member Type Member Name Description
������������������������������������������������������������������������������������

iinntt ppoossiixx__ssttrreeaamm__ssttaattuuss the operating mode of the trace stream

iinntt ppoossiixx__ssttrreeaamm__ffuullll__ssttaattuuss the full status of the trace stream

iinntt ppoossiixx__ssttrreeaamm__oovveerrrruunn__ssttaattuuss indicates whether trace events were lost
in the trace stream

In addition if the Trace option and the Trace Log option are both supported, the
posix_trace_status_info structure de ned in <<ttrraaccee..hh>> shall contain at least the following
additional members:

Member Type Member Name Description
�������������������������������������������������������������������������������������

iinntt ppoossiixx__ssttrreeaamm__fflluusshh__ssttaattuuss indicates whether a ush is in progress

iinntt ppoossiixx__ssttrreeaamm__fflluusshh__eerrrroorr indicates whether any error occurred during
the last ush operation

iinntt ppoossiixx__lloogg__oovveerrrruunn__ssttaattuuss indicates whether trace events were
lost in the trace log

iinntt ppoossiixx__lloogg__ffuullll__ssttaattuuss the full status of the trace log

If the Trace option is supported, the posix_stream_status member indicates the operating mode
of the trace stream and shall have one of the following values de ned by manifest constants in
the header <<ttrraaccee..hh>>:

POSIX_TRACE_RUNNING
Tracing is in progress; that is, the trace stream is accepting trace events.

POSIX_TRACE_SUSPENDED
The trace stream is not accepting trace events. The tracing operation has
not yet started or has stopped, either following a posix_trace_stop() func-
tion call or because the trace resources are exhausted.

If the Trace option is supported, the posix_stream_full_status member indicates the full status
of the trace stream, and it shall have one of the following values de ned by manifest constants
in the header <<ttrraaccee..hh>>:

POSIX_TRACE_FULL
The space in the trace stream for trace events is exhausted.

POSIX_TRACE_NOT_FULL
There is still space available in the trace stream.

If the Trace option is supported, the combination of the posix_stream_status and
posix_stream_full_status members also indicates the actual status of the stream. The status
shall be interpreted as follows:

POSIX_TRACE_RUNNING and POSIX_TRACE_NOT_FULL
This status combination indicates that tracing is in progress, and there is
space available for recording more trace events.
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POSIX_TRACE_RUNNING and POSIX_TRACE_FULL
This status combination indicates that tracing is in progress and that the
trace stream is full of trace events. This status combination cannot occur
unless the ssttrreeaamm--ffuullll--ppoolliiccyy is set to POSIX_TRACE_LOOP. The
trace stream contains trace events recorded during a moving time window
of prior trace events, and some older trace events may have been overwrit-
ten and thus lost.

POSIX_TRACE_SUSPENDED and POSIX_TRACE_NOT_FULL
This status combination indicates that tracing has not yet been started, has
been stopped by the posix_trace_stop() function or has been cleared by the
posix_trace_clear() function.

POSIX_TRACE_SUSPENDED and POSIX_TRACE_FULL
This status combination indicates that tracing has been stopped by the
implementation because the ssttrreeaamm--ffuullll--ppoolliiccyy attribute was
POSIX_TRACE_UNTIL_FULL and trace resources were exhausted, or that
the trace stream was stopped by the function posix_trace_stop() at a time
when trace resources were exhausted.

If the Trace option is supported, the posix_stream_overrun_status member indicates whether
trace events were lost in the trace stream, and shall have one of the following values de ned by
manifest constants in the header <<ttrraaccee..hh>>:

POSIX_TRACE_OVERRUN
At least one trace event was lost and thus was not recorded in the trace
stream.

POSIX_TRACE_NO_OVERRUN
No trace events were lost.

When the corresponding trace stream is created, the posix_stream_overrun_status member
shall be set to POSIX_TRACE_NO_OVERRUN. Whenever an overrun occurs, the
posix_stream_overrun_status member shall be set to POSIX_TRACE_OVERRUN. An overrun
occurs when:

— the policy is POSIX_TRACE_LOOP and a recorded trace event is overwritten,

— the policy is POSIX_TRACE_UNTIL_FULL and the trace stream is full when a trace
event is generated,

— or, if the Trace Log option is supported, the policy is POSIX_TRACE_FLUSH and at
least one trace event is lost while ushing the trace stream to the trace log.

The posix_stream_overrun_status member is reset to zero after its value is read.

If the Trace option and the Trace Log option are both supported:

The posix_stream_ ush_status member indicates whether a ush operation is being
performed and shall have one of the following values de ned by manifest constants in
the header <<ttrraaccee..hh>>:

POSIX_TRACE_FLUSHING
The trace stream is currently being ushed to the trace log.

POSIX_TRACE_NOT_FLUSHING
No ush operation is in progress.
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The posix_stream_ ush_status member shall be set to POSIX_TRACE_FLUSHING if a
ush operation is in progress either due to a call to the posix_trace_ ush() function

(explicit or caused by a trace stream shutdown operation) or because the trace stream
has become full with the ssttrreeaamm--ffuullll--ppoolliiccyy attribute set to
POSIX_TRACE_FLUSH. The posix_stream_ ush_status member shall be set to
POSIX_TRACE_NOT_FLUSHING if no ush operation is in progress.

The posix_stream_ ush_error member shall be set to zero if no error occurred during
ushing. If an error occurred during a previous ushing operation,

posix_stream_ ush_error member shall be set to the value of the rst error that
occurred. If more than one error occurs while ushing, error values after the rst shall
be discarded. The posix_stream_ ush_error member is reset to zero after its value is
read.

The posix_log_overrun_status member indicates whether trace events were lost in the
trace log, and shall have one of the following values de ned by manifest constants in
the header <<ttrraaccee..hh>>:

POSIX_TRACE_OVERRUN
At least one trace event was lost.

POSIX_TRACE_NO_OVERRUN
No trace events were lost.

When the corresponding trace stream is created, the posix_log_overrun_status member
shall be set to POSIX_TRACE_NO_OVERRUN. Whenever an overrun occurs, this status
shall be set to POSIX_TRACE_OVERRUN. The posix_log_overrun_status member is
reset to zero after its value is read.

The posix_log_full_status member indicates the full status of the trace log, and it shall
have one of the following values de ned by manifest constants in the header
<<ttrraaccee..hh>>:

POSIX_TRACE_FULL
The space in the trace log is exhausted.

POSIX_TRACE_NOT_FULL
There is still space available in the trace log.

The posix_log_full_status is only meaningful if the lloogg--ffuullll--ppoolliiccyy attribute is
either POSIX_TRACE_UNTIL_FULL or POSIX_TRACE_LOOP.

For an active trace stream without log, that is created by the posix_trace_create() func-
tion, the posix_log_overrun_status member shall be set to
POSIX_TRACE_NO_OVERRUN and the posix_log_full_status member shall be set to
POSIX_TRACE_NOT_FULL.

Otherwise:

the posix_stream_ ush_status , posix_stream_ ush_error, posix_log_overrun_status ,
and posix_log_full_status members are unde ned.
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