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Internationa | Standardize d Profil e ISO/IEC ISP 15287-2:2000(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)

form the specialized system for worldwide standardization. National bodies that are members of ISO
participate in the development of International Standards through technical committees established
respective _organization to deal with particular fields of technical activity. ISO and IEC technical con
in fields of mutual interest. Other international organizations, governmental and non-goverpm
ISO and IEC, also take part in the work.

StandardiZation for the elaboration of International Standardized Profiles.

An International Standardized Profile is an internationally agreed, harmonized decument which ide
standard or group of standards, together with options and parameters, necessary ta-accomplish a function
of functionk.

Draft Interfpational Standardized Profiles are circulated to national bodies for\voting. Publication as an Inte
StandardiZed Profile requires approval by at least 75 % of the national bodies casting a vote.

Attention i$ drawn to the possibility that some of the elements of thispart of ISO/IEC ISP 15287 may be thg
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

Internationl Standardized Profile ISO/IEC ISP 15287-2 was.prepared with the collaboration of
— Asia-Qceania Workshop (AOW);

— Europpan Workshop for Open Systems (EWQS);

— Open [Systems Environment Implementers"Workshop (OIW).

ISO/IEC I§P 15287 consists of the follawing parts, under the general title Information technology — Stan
Applicationy Environment Profile:

— Part 1} PSE 10-HIP — Posix Supercomputing Application Environment Profile
— Part 2 Posix® Realtime’Application Support (AEP)

Annexes A and B forma normative part of this part of ISO/IEC ISP 15287. Annex C is for information only.
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| EEE Standar ds documents are devel oped within the IEEE Societies and the Standards Coordinating Com-
mittees of the IEEE Standards Association (IEEE-SA) Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily members of the Institute. The standards
developed within |EEE represent a consensus of the broad expertise on the subject within the Institute as
well as those activities outside of |EEE that have expressed an interest in participating in the development of
the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard does not imply that there
are no other ways to produce test, measure, purchase market or provrde other goods and servrces related to

eceived from users of the standard. Every IEEE Standard is subjected to review at least every five yearsfo
evision or reaffirmation. When a document is more than five years old and has not been reaffirmed, it'isr
$onable to conclude that its contents, although still of some value, do not wholly reflect the present state o
the art. Users are cautioned to check to determine that they have the latest edition of any |EEE Standard.

Comments for revision of |EEE Standards are welcome from any interested party, regardless of membership
gffiliation with |EEE. Suggestions for changes in documents should be in the form ef a proposed change o
lext, together with appropriate supporting comments.

nterpretations. Occasionally questions may arise regarding the meaning of” portions of standards as the
elate to specific applications. When the need for interpretations is.brought to the attention of IEEE, the
nstitute will initiate action to prepare appropriate responses. Since NEEE Standards represent a consensus o

all concerned interests, it isimportant to ensure that any interpretaiion has also received the concurrence of §
halance of interests. For this reason, IEEE and the membersof its societies and Standards Coordinating
Committees are not able to provide an instant response to.nterpretation requests except in those cases where
the matter has previously received formal consideration.,

Comments on standards and requests for interpretations should be addressed to:

Secretary, |EEE-SAxStandards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: Attention is called to the possibility that implementation of this standard may
require.use of subject matter covered by patent rights. By publication of this standard,
no‘pasition is taken with respect to the existence or validity of any patent rights in
connection therewith. The IEEE shall not be responsible for identifying patents for
which alicense may be required by an |IEEE standard or for conducting inquiries into
the legal validity or scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or personal useis granted by the
Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Cus-
tomer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; (978) 750-8400. Permission to photocopy
portions of any individual standard for educational classroom use can also be obtained through the Copy-
right Clearance Center.
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Introduction

The purpose of this standard is to define realtime application environments based
on the ISO/IEC 9945 series of standards. It is intended for realtime systems imple-

mentors and realtime applications software developers.

This standard is deS|gned to support bwldmg systems Where not all the intercon-

bottom IeveI device controllers use the mlnlmal proflle the next Ievel up foI
the larger "control" profile, and so on. There are interfaces called outfor
smaller profiles that make no sense in an isolated box; those interfaces are tf
solely to support the construction of heterogeneous systems, and systems of o
municating peers. Such systems are very common in practice.

To summarize, this standard is embedded in a much larger and-widely suppo
set of standards, which yields benefits during code developrment, as much deve
ment and testing is done on the larger and more comfortable systems. It also
be used in the construction of large and heterogenoussystems.

Four profiles have been defined to reflect the widerange of system requirem
presented by realtime designs. The intent is toprovide a meaningful and cohe
set of interfaces that will provide software veadors and consumers with a unif
framework for describing and specifying, operating system capabilities.
allows an application writer to construct\an application that may be easily mg
to a different system that supports the same profile. Similarly, it allows a ver
to claim conformance with an established standard, even if that vendor’s im
mentation does not support the full POSIX feature set.

Initially, the focus of this standard is to provide standardized environments
porting the C language. Qptions are provided for bindings to the Ada progr
ming language as well as for the C language. Bindings for other language
these services may be developed and this standard will be updated as approprid

Within this document, the term “POSIX/RT-AEP” refers to this standard.
Organization of This Part of IEEE Std 1003.13-1998 (POSIX.13)

This standard is divided into eight elements:
(A):) 'General (Section 1)
(2) Normative references (Section 2)
(3) Definitions (Section 3)
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(Z)—Conventions and-abbreviations (Sectiom 4)

(5) Conformance (Section 5)

(6) The various realtime profiles (Sections 6 through 9)
(7) ISPICS requirements (C) (Annex A)

(8) ISPICS requirements (Ada) (Annex B)

Vi Introduction
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References are used to direct the reader to other related sections.

Informative annexes are not part of the standard and are provided for information

only. They are provided for guidance and to facilitate understanding.

In publishing this standard, the developers simply intend to provide a yards

tick

against which various realtime application environments can be measured for con-
formance. It is not the intent of the developers to measure or rate any products,
to reward or sanction any vendors of products for conformance or lack of confor-

mance to this standard, or to attempt to enforce this standard by these or

any

other means. The responsibility for determining the degree of conformance or

lack thereof with this standard rests solely with the individual who is evaluaking

the product claiming to be in conformance with this standard.

Base Documents

The various realtime application environments described hereinare based on
ISO/IEC 9945 and IEEE 1003 family of documents as well as 1SO"9899, 1539, 8
and 8859.

Scenario

This standard is based directly on existing small and/or realtime (typically 1
UNIX™) kernel practice as well as the growing body) of practice with POSIX cor
mant kernels having realtime features. The general approach taken in this s
dard is to specify interfaces, taken from POSIX; sufficient to deliver the functio
ity typical of current realtime systems, (seg(Table 1-19 through Table 1-27).

Each profile is specified with full features, to give users clear direction. Ven
may provide means to configure outythose parts that are not needed by spe
applications. Vendors wishing te,,expand on the specified profiles are stro
encouraged to take the added interfaces from other POSIX.13 profiles or from
base standards, rather than invent new interfaces.

For each profile, the minimum hardware typically required is specified. Th
the hardware assumed.to be present; implementations may, of course, have m
but nothing in the_profile requires—either directly or indirectly—more than
specified minimum*hardware model.

Audience

The intended audience for this class of profiles is all persons concerned with
industry-wide standard realtime application environment based on the P(Q
suiteof standards. This includes at least four groups of people:

(1) Persons buying hardware and software systems.

(2) Persons managing companies that are deciding on future corporate ¢

the
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(3) Persons implementing realtime operating systems.

(4) Persons developing realtime applications where portability is a primary

objective.

Background

The developers of POSIX/RT-AEP represent a cross section of hardware

Introduction
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manufacturers, vendors of operating systems and other software development
tools, software designers, consultants, academics, authors, applications program-
mers, and others. In the course of their deliberations, the developers reviewed
related U.S. and international standards, both published and in progress.

Conceptually, POSIX/RT-AEP describes a set of application environment profiles
needed for the construction and execution of portable realtime application pro-
grams.

The developers of this standard have tried to capture the functionality of existing
realtime systems in a reasonable number of profiles that specify predominate

application environments. It is felt that these profiles, although not optimum,|are
a best fit to existing classes of applications and systems.

Features of several commercial realtime kernels were considered. These inclyded
psosOY, VRTX3202, and VxWorksO?. Since these products weré.commercially
successful, they must have addressed a significant market segment. In addition,
the uniprocessor subset of VITA's ORKID specification, NGCR's "Tiny Real Time"
(TRT), and the UITRON specification were examined. These were proposed stan-

dard interfaces for small realtime embedded systems.

The following is a list of features that are representative of current realtime [sys-
tems and highlights the range of system requirements. While some concepts|are
common to virtually all implementations (e.g., preemptive, priority-based schedul-
ing), some only apply to smaller systems (e.g% a single address space), and spme
only to more full-featured systems (e.g., hetwork support, self-hosting).

Basic Realtime Multitasking and Synchronization
— Multiple flows of control
— Preemptive priority scheduling of flows of control
— One address space farrall flows of control

— Direct control of tecation of memory areas

~—

— Inter-threadcommunications mechanism via message passing (queueg
— Binary and counting semaphores, without priority inheritance
— Mutual exclusion, with optional priority inheritance

— (ocal or global event flags (one thread awaits multiple things)

=*Multiple memory areas, with both fixed- and variable-sized blocks allpca-
tion policies

— System time in units of clock ticks

— Timeouts on all blocking services in units of clock ticks

1) pSOS is a registered trademark of Integrated Systems, Inc.
2) VRTX32 is a registered trademark of Micro Research, Inc.
3) VxWorks is a registered trademark of Wind River Systems, Inc.
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— Hardware interrupt control and support for user interrupt handlers
— Signals

— Exception handling

— Minimal synchronous 1/O interface: open(), close(), read(), write(), ioctl()

— Debugger interface
— No memory protection

— Application runs in privileged (supervisor) mode, if applicable

— Direct 1/O, rather than via kernel
— System executable size and memory requirements are major cohstrain

1/0
Realtime systems supporting 1/0O generally provide the following features

— Named 1/O devices

— Support for serial 1/0 lines

— Pipes

— Installable user device drivers
— Memory mapped 1/O

Local File System

ts

Realtime systems supporting a filevsystem generally provide the following

features:

— Named files

— Hierarchical filesystem*(directories)
— Contiguous preallocation of disk space

— May provide *media compatibility with another filesystem (e.g.
DosSO% or RT-110)

— No user\bs or file protection

Historically, filesystems for embedded realtime systems typically have hi
one<level name space, contiguous allocation of disk space, and relati
short filenames. They have not supported an arbitrary hierarchy of na
directories, non-contiguous allocation of disk space, or long filenames. T
may have had numbered directories (e.g. RSX-11MO9), or only contigd
allocation of disk space (e.g. RT-110).

MS-

d a
vely
med
hey
ous

However., recent commercial offerings have supported multilevel na

med

directories and both contiguous and non-contiguous disk space allocation

. In

these implementations, the support of these features with potentially non-

4) MS-DOS is a registered trademark of Microsoft Corporation.
5) RT-11 is a registered trademark of Digital Equipment Corporation.
6) RSX-11M is a registered trademark of Digital Equipment Corporation.
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deterministic performance does not preclude an application from restric
itself to features with deterministic performance. For example, it is still

ting
pos-

sible to use contiguous files exclusively. Because it is relatively easy to

implement both, and need not interfere with deterministic performance,
working group did not make a distinction between realtime and time-sha
filesystems in this AEP.

the
ring

Traditional implementations of POSIX.1 filesystems employ a disk buffer
cache to improve performance by reducing the number of physical media
accesses, and by reordering the accesses to take advantage of the charac-

tion between the buffering of data transfers [read() and write()], anehd
tory operations [creat(), link(), unlink(), mkdir(), rmdir(), rename()]
result of this is that a system crash at an unexpected moment can.1eave
filesystem in a corrupted state. This situation is usually corrected at

next system reboot by a filesystem checker and recovery, program, such as

fsck(). The checking and correcting of a corrupted filesystem may tal

K& a

long and variable amount of time to perform, and may require a human

operator to monitor its progress. Either of these characteristics would n
a filesystem check unacceptable for some embedded realtime application
was suggested therefore, that such applicationsdimit their use of direc
operations to safe times, and that implementations maintain the filesys
in such a way that a filesystem check during reboot is avoided. This
considered, but rejected on the grounds that not all applications w
require the capability, and that it waSeither specifiable nor testable.

Network Communication
Realtime systems supporting.networking generally provide the folloy
features:

— Compatibility with a_protocol stack (e.g. TCP/IP)
— May support applieations such as FTP, TELNET, TFTP, rcp

Distributed File System
Realtime systems supporting a distributed (non-local) file system gener
provide the(following features:

— Remote access to a filesystem
— Performance not realtime

M-eémory Protection
Realtime systems supporting memory protection (typically requirin
memory management unit) generally provide the following features:

— Memory mapping and protection

ake
5. It
fory
tem
was
buld

ving

ally

— Ability to map to special areas of memory (1/O page, frame buffer)
— Typically do not have demand paging for realtime parts

Multiprocessor Support
Realtime systems supporting multiprocessing generally provide one of
following methods:

— network
Non-transparent access to remote objects, RPC

the

Introduction
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— distributed
Transparent access to objects, no load-balancing

— symmetric
Presence of a global task scheduling queue (may also have local schedul-
ing queues)

Self-Hosting
Realtime systems supporting the capability for program development, text
editing, compilation, etc. generally provide the following features:

ol

Related Standards Activities

— I IC”
— Text editor
— Compiler, assembler, linker, debugger

— May have user ID protection

Activities to extend this family of POSIX standards to address additional require-

ments are in progress and similar efforts can be anticipated in the future.

The following areas are under active consideration at.this time, or are expected to

become active in the near future:

7

(1) Language-independent service descrigtions of ISO/IEC 9945-1:1996.
(2) C, Ada, and FORTRAN Language-hindings to (1).

(3) Shell and Utility facilities.

(4) Verification testing methods.

(5) Additional realtime facilities.

(6) Secure/Trusted System considerations.

(7) Network interface facilities.

(8) System Adrministration.

(9) Graphical User Interfaces.

(10) Profiles describing application- or user-specific combinations of open [sys-
tems standards for supercomputing, multiprocessor, and batch exten-
sions; and multiuser systems based on historical models.

(21) An overall guide to POSIX-based or related open systems standards [and
profiles.

7

A Standards Status Report that lists all current IEEE Computer Society standards projects is
available from the IEEE Computer Society, 1730 Massachusetts Avenue Nw, Washington, DC
20036-1903; Telephone: +1 202 371-0101; FAX: +1 202 728-9614. Working drafts of POSIX
standards under development are available from the Institute of Electrical and Electronics
Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ  08855-1331
(http://www.standards.ieee.org/).
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Extensions are approved as “amendments” or “revisions” to a base document, fol-
lowing the IEEE and ISO/IEC Procedures. This standard will be extended to
accomodate those extensions.

Approved amendments are published separately until the full document is
reprinted and such amendments are incorporated in their proper positions.

If you have interest in participating in the PASC working groups addressing these
issues, please send your name, address, and phone number to the:

Secretary, IEEE Standards Board

hstituteof EtectricatandEtectrontcs Engineers;—ine:
P.O. Box 1331

445 Hoes Lane

Piscataway, NJ 08855-1331

and ask to have this forwarded to the chairperson of the appropriate PASC wprk-
ing group. If you have interest in participating in this work at-the internatipnal
level, contact your ISO/IEC national body.

Xii Introduction
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INTERNATIONAL STANDARD ISO/IEC ISP 15287-2: 2000

IEEE Information Technology — Standardized
Application Environment Profile — POSIX[]
Realtime Application Support (AEP)

Section 1: General

1.1 Overview

This standard establishes a set’;of Realtime Environment Profiles based
ISO/IEC 9945-1:1990 {3} as amended by IEEE Std 1003.1b-1993 {5}, IEEE

on
Std

1003.5b-1996 {9}, and 1SO/IEE'9945-2:1993 {4} (POSIX) work and related standards

specifying foundations for.xealtime applications.

The Application Envirenment Profiles specified herein are appropriate for
development and execution of realtime applications using the services and util
provided by standards called out in this document.

1.2 Taxenomy Position

Editar's Note: The following taxonomy is consistent with the 8-25-1993 drafRb®000-
P — OSE Profiles

the
ties

AEP — Application Environment Profiles

PS — System Profiles
PSE — Generic Environment Profiles
PSE5 — Realtime Environments
PSE51 — Minimal Realtime System Profile
PSE52 — Realtime Controller System Profile

1.2 Taxonomy Position
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PSE53 — Dedicated Realtime System Profile
PSE54 — Multi-Purpose Realtime System Profile

1.2.1 Rationale for Positioning (informative)

(This subclause is not a part of ISO/IEC ISP 15287-2: 2000)

This document contains requirements for Application Program Interfaces

FILE

and

Units of Functionality necessary to support four instances of the Generic Realtime

Environment class of applications. Tt specifies the behavior to be observed at
interfaces of the Application Platform on which the class of applications can
This subset of an OSE profile is complete and coherent within the context of

the
run.
the

class of applications supported. As such, it is a System Profile class of Applicaltion

Environment Profile (AEP).

1.3 Realtime System Profiles

This document describes four realtime profiles and their minimum hardv
requirements.

1.3.1 Minimal Realtime System Profite

These systems are typically embedded.in systems dedicated to unattended cor
of one or more special 1/O devices.” Neither user interaction nor a file sys
(mass storage) is required. Theprogramming model is that of a single POSIX
cess (corresponding to the pracessor's hardware address space) containing on
more threads of control (P@SIX.1c threads or Ada tasks). Although there is
one process, a Message _Passing interface is provided for communications am
threads of control and between PSE5X instantiations. Special devices
operated and contralled either by memory-mapped 1/0 or by the basic 1/0 in
face, which provides a standard way to access the intrinsically nonstandard
hardware and its nonportable control code.

The hardware model for this profile assumes a single processor with its mem
but no ,memory management unit (MMU) or common /O devices are required
thereare in fact multiple processors, typically there are multiple instantiation
the operating system, perhaps communicating via shared memory or a backp
channel, perhaps isolated).

are

trol
tem
pro-
e or
bnly
ong
are
ter-
1/0

ory,

(If
s of
ane

1.3.2 Realtime Controller System Profile

These systems are an extension of the Minimal Realtime System Profile. Support
for a file system interface and asynchronous (non-blocking) 1/O interfaces has been

added.

The hardware model for this profile assumes a single processor and memory

(MMU is not required). Mass storage devices are not required; the file sys
may, for instance, be implemented in memory (RAM disk).

tem

2 1 General
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1.3.3 Dedicated Realtime System Profile

These systems are an extension of the Minimal Realtime System Profile. Support
for multiple processes has been added. There is a common interface for device
drivers and files but no hierarchical file system. Since memory management
hardware may be provided, the functionality of memory locking is provided.

The hardware model for this profile assumes one or more processors with or
without MMUSs in the same system.

1.3.4 Multi-Purpose Realtime System Profile

These systems include all the functionality of the other three profiles..' They pro-
vide comprehensive functionality and run a mix of differing realtime and mnon-
realtime tasks. This functionality includes all of POSIX.1, POSIX.Xb, ‘and POSIX.1c
and/or POSIX.5b. Since users may conduct interactive sessions,on those systgms,
all of POSIX.2 and POSIX.2a are also included. Support for additional functionality
is provided by options for programming languages. Support for multi-thregded
processes is required so that multi-tasking may be done by threads (POSIX.1c
threads or Ada tasks), processes, or both.

The hardware model for this profile assumes one_dr)more processors with menpory
management units, high-speed storage devices,-special interfaces, network sup-
port, and display devices. The system supports a mix of realtime and mnon-
realtime tasks, some being interactive usef<tasks.

1.4 Units of Functionality

Some of the profiles specifiediin this standard do not require support for all|the
functionality specified in a‘weferenced standard. In this case, if that referenced
standard does not contain options for specifying just the required functionality,
only those Units of Functionality referenced by the profile may be used by a
strictly conformingapplication. Table 1-1 shows the Units of Functionality
defined for POSIX)1; each of these units is a set of functions that represents a
separately implementable element of POSIX.1. Table 1-2 defines the functjons
from the Cy'Standard required to support the POSIX Units of Functionality.
Table 1-3_represents the Units of Functionality defined for POSIX.1c. No Units of
Functionality are necessary for POSIX.1b. Table 1-5 through Table 1-18 show|the
Units of Functionality defined for POSIX.5b.

1.4 Units of Functionality 3
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Table 1-1 - POSIX.1 Units of Functionality

Unit of Functionality

Included Functions

POSIX_SINGLE_PROCESS

sysconf(), time(), uname()

POSIX_MULTI_PROCESS

execl(), execle(), execlp(), execv(), execve(), execvp(),
fork(), getenv(), getpid(), getppid(), sleep(), times(),
wait(), waitpid (), _exit()

POSIX_JOB_CONTROL

setpgid (), tcgetpgrp (), tcsetpgrp ()

POSIX_SIGNALS

alarm(), kill(), pause(), sigaction(), sigaddset(), sigdel-
set(), sigemptyset(), sigfillset(), sigismember (), sigpend-
ing(), sigprocmask (), sigsupend ()

POSIX_USER_GROUPS geteuid (), getegid(), getgid(), getgroups(); “getlogin|),
getpgrp (), getuid (), setgid (), setsid (), setuid ()

POSIX_FILE_SYSTEM access (), chdir(), closedir (), creat(),\fpathconf (), fstatf),
getewd (), link(), mkdir(), opendir(), pathconf(), read-
dir(), rename(), rewinddir () tmdir(), stat(), unlink|),
utime()

POSIX_FILE_ATTRIBUTES chmod (), chown (), umask()

POSIX_FD_MGMT dup(), dup2(), feritl¢), Iseek ()

POSIX_DEVICE_IO open(), close(), read (), write()

POSIX_DEVICE_SPECIFIC cfgetispéed (), cfgetospeed (), cfsetispeed (), cfsetospeed(),
ctermidy(), isatty (), tcgetattr (), tcsetattr (), tcsendbreak(),

tedrain (), tcflush (), tcflow(), ttyname()

POSIX_SYSTEM_DATABASE

getgrgid (), getgrnam (), getpwnam (), getpwuid ()

POSIX_PIPE p|pe()
POSIX_FIFO mkfifo()
POSIX_C_LANG_SUPPORT See Table 1-4

Table 1-2 — C Language Support for POSIX.1 Units of Functionality

Unit of Functionality

Included Functions

POSIX_DEVICE_IO

clearerr(), getc(), getchar(), gets(), fclose(), fdopen|)
feof (), ferror(), fflush(), fgetc(), fgets(), fileno(), fopen|),
fprintf (), fputc(), fputs(), fread(), freopen(), fscanf|)
fwrite (), perror(), printf(), putc(), putchar(), puts|)

spriTtf (), Scanf();sscarnt (), setouf (), ungetc()

POSIX_FILE_SYSTEM

remove (), rename(), tmpfile(), tmpnam()

POSIX_FD_MGMT

fseek (), ftell (), rewind()

POSIX_MULTI_PROCESS

assert (), exit(), setlocale ()

POSIX_SIGNALS

abort (), sigsetjmp (), siglongjmp()

1 General
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Table 1-3 — POSIX.1c Units of Functionality

Unit of Functionality Included Functions
POSIX_USER_GROUPS_R getlogin_r()
POSIX_DEVICE_SPECIFIC ttyname_r ()
POSIX_FILE_LOCKING flockfile(), ftrylockfile(), funlockfile(), getc_unlocked(),

getchar_unlocked(), putc_unlocked(), putchar_unlocked()

POSIX_C_LANG_SUPPORT_R strtok_r (), asctime_r (), ctime_r(), gmtime_r(),

focaltime_r (), readdir_r (), rand_r ()

POSIX_SYSTEM_DATABASE_R getgrgid_r (), getgrnam_r (), getpwuid_r (), getpwnam-r (|)

Table 1-4 — POSIX C LANG SUPPORT Units of Funetionality

Support Group Included Funetions

Character Handling isalnum(), isalpha(), iscntrl(),” isdigit(), isgraph|),
islower (), isprint(), ispunct(), isspace (), isupper (), isxdli-
git(), tolower (), toupper ()

Mathematics acos (), asin(), atan(), atan2(), ceil (), cos(), cosh(), exp(),
fabs(), floor(), fraed(), frexp(), idexp(), log(), log10|),
modf(), pow(), sia(), sinh(), sqrt(), tan(), tanh()

Non-Local Jumps longjmp (),-Setjimp ()

General Utilities abs(),. atof(), atoi(), atol(), bsearch(), calloc(), free|),
malloc (), gsort(), rand(), realloc (), srand()

String Handling strecat (), strchr(), stremp(), strepy(), strespn(), strlen|),
strncpy (), strncat(), strncmp(), strpbkr(), strrchr(),
strspn (), strstr (), strtok ()

Date and Time asctime(), ctime(), gmtime(), localtime(), mktime(),
strftime (), time(), tzset()

1.4 Units of Functionality 5
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Table 1-5 — POSIX.5 Units of Functionality (Single Process)

POSIX _SINGLE _PROCESS

Package Subprograms

POSIXX All

POSIXX_Linmittss All

POSIXX_Optiicons All

POSIX_Praofiil lees AllO
POSIXX_Confiiggurablee_Systeem Linmittss All

POSIXX_Caleendar All

POSIXK_Process Envirronment Adrggument _Lisst

Copy_ From Currreent__Envirronment
Copy_To_ Currreent__Envirronment
Copy_ Envirronment
Clecar__Envirronment
Set__Envirronment__Variiaablee
Delectee_Envirronment__Variiaablee
Lengthh
For__Every_Envirronment_Variiaablee
For__Every_Currreent_Envirronment__ Variiaablee
Envirronment__Valude’ Of

Iss_ Envirronment-,\Variiaablee

NOTE:
0— The package POSIX_Praofiil lees is.defined in Annex B of this document.
Table 1-6 — POSIX.5 Units.of Functionality (Multi-Process)
POSIX' MULTI PROCESS
Package Subprograms
POSIXX_Pracess_ Priinmittiiwes All
POSIXX_Unsafee_Process_ Priinmittiiwes All
POSIXX_Praocess_Tinmes All
POSIXX_Process_ Identiiffiiccatiioon Get_ Process_ 1D
Get_ Parent_ Process_ 1D
Table 1-7 — POSIX.5 Units of Functionality (Job Control)
POSIX JOB CONTROL
Package Subprograms
POSX Process_ Identiiffiiccatiioon Set_ Process_Gmoup_ID
Creeatee_ Process_Group
POSIXX_Termimal__Functiioons Get__ Process_Group_ID
Set_ Process__Gmup_ID
POSIXX_Siggnalss Set__Stopped Chilldd Siggnal
Stoopped_Chil ldd_Siggnal__Enableed

6 1 General
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Table 1-8 — POSIX.5 Units of Functionality (Signals)

POSIX SIGNALS

Package

Subprograms

POSIXX_Siggnalss

Add_Siggnal
Add_Alll__Siggnalss
Delectee_Siggnal
Delectee_Alll__Siggnalss
Iss_ Mamier
Send_Signal
Set_Bloocked _Siggnalss.

Bloock_Siggnalss
Unbloock_Siggnalss
Bloocked_Siggnalss
Iggnoree_Siggnal
Uniggnoree_Siggnal
Iss_Iggnoreed
Pendimg_Siggnalss
Awaitt__Siggnal O
Awaitt__Siggnal__ Or_Tinmsout (]
Imteerrrwpt__Task
Get__Siggnal 11
Set__Siggnal 1]
Get__Notiiffiiccatiioon
Set__Notiiffiiecatiioon
Get__ Datea (1]

Set \Dataa 1]

NOTE:
All —

indicates all subprograms in a package are required to be supported. Where pver-

loaded versions'of a subprogram exist, each instance is required, except as npted.
All Image and Value functions must be supported for all packages provided by the

implementation.
O0—
M—

Table 1-9 — POSIX.5 Units of Functionality (User Groups)

(Returf type Signal)

(Operation on type Signal_Event)

POSIX USER_GROUPS

Package

Subprograms

POSIXX_Process_ Identiiffiiccatiioon

Get__Real User_ ID
Get__Efffeectiiwe_User__I[D
Get__Real__Gmoup_ID
Get__Efffeectiiwve_Group_ 1D

Set_ User_ID
Creeates_Sessiioon

Set_ Group_ 1D
Get__Groups
Get__Logim_Name

Get_ Process__Group_ID

1.4 Units of Functionality
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Table 1-10 — POSIX.5 Units of Functionality (File System)
POSIX FILE SYSTEM
Package Subprograms

POSIXX_Confiigguraables_Fil lee_ Linmittss All
POSIXX_Fil lee_Staatws All
POSIXX_Fillees For__Every Dirreectoory _Entrryy
Creeates_Dirreectoory
Unliimk
Remuwve_Dirreectoory
Renams

Accessiibbil li ittyy

Iss_ Accessitblee
Exiissteence
Iss_Fillee_Preesent

Set_ Fillee_Tinmes

Limk

Fil leename_Of

Iss_Fillee

Iss_ Dirreectaory

Iss_FIFFO
Iss_Characteer__Spegiaal__Fil lee
Iss_Bloock_Speciieal”_Fil lee

POSIXX_Process_ Envirronment Change_Wirkiimg_ Dirreectoory
Get_ Wirkkiimng_ Dirreectoory
POSIX_1@ Qpen <O _*Crecatee

Table 1-11 — POSIX.5 Units.of Functionality (File Attributes)
POSIX FILE ATTRIBUTES

Package Subprograms
POSIXX_Permisssioons Set__Allloowed_Process_ Permisssioons
Get__Allloowed_Praocess_ Permisssioons
POSIXX_Fillees Change_Ouwner__ And_Gmup
Change_ Permisssioons

Table 1-12/- POSIX.5 Units of Functionality (FD Management)
POSIX FD MGMT
Package Subprograms
POSIX. Fillee_Lockimg All
POSIXX 1@ Dupli iccates
Dupliiccatee_ And_Cloose
Get__Fillee_Contrrool
Set__Fillee_Contrrool
Get_Cloose _Om _Exec

Set_ Cloose_Om_Exec
Seek

Fillee_Sizze

Fil lee_Posiittiioon
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Table 1-13 — POSIX.5 Units of Functionality (Device 10)
POSIX DEVICE 10
Package Subprograms

POSIX_I® Qpen

Cloose

Read

Whittee

Generiicc_Read

Generiicc_ Whittee

Iss_Open

Table 1-14 — POSIX.5 Units of Functionality (Device Specific)
POSIX DEVICE SPECIFIC
Package Subprograms

POSIXX_Termimal__Functiicons: Get__Termimnal__Characteeriisstiiccs
Get__Contrrooll liing_Termimal_Name
Set__Termimnal__Characteeriisstiiccs
Termimal_Mudes_ Of
Defiime_Termimal__Mudes

Bittss_ Per__Charactestr/ Of
Defiime_Bittss_Per “Characteer
Speciiaal__Contrr@l__Characteer_ Of
Defiime_Speciaal__Contrrol__Characteer
Dissableg’ . Contrrol__Charactesr
Imput\_Tinme_Of
Defiifne_Imput__Tinme
Mpninmum_Imput__Count__ Of
Defiime_Mminmum Imput__Count
Imput__Baud_ Rates_ Of
Outpput_Baud_ Rates_ Of
Defiime_Imput__Baud_ Ratee
Defiime_Output_ Baud_ Ratee
Send_Bresak

Draaim

Disscardl_Dataa

Floow

POSX_1®@ lss_A Termimal
Get__Termimnal__Name

Table 1-15 — POSIX.5 Units of Functionality (System Database)
POSIX SYSTEM DATABASE

Package Subprograms
POSIX_Group Dataabase All
POSIXX_User_Dataabase All

Table 1-16 — POSIX.5 Units of Functionality (Pipes)
POSIX PIPE
Package Subprograms

POSIXX_1@ Creeatee_Pippe

1.4 Units of Functionality 9
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Table 1-17 — POSIX.5 Units of Functionality (FIFO)

POSIX FIFO

Package Subprograms

POSIXX_Fillees Creeatee_FIFFO

Table 1-18 — POSIX.5 Units of Functionality (Ada Language Support)

POSIX ADA LANG SUPPORT

Package Subprograms

Systeem Extra Requirements specified in POSIX.5b, Section
28

Systeem Stwrage_Eleementss All

POSIXX_Page_Ali iggnment All

POSIX_Suppleement__To_Ada_I® All

Ada_Task_Iddentiiffiiccatiicon All

Ada_Strreeams All

1.5 Development Environment

Although POSIX.2/2a is not required for the execution environment of PSE
PSES52, or PSE53, {POSIX2_SW_DEV} is required in development environmentg

E51,
for

all four profiles. The options {POSIX2_C_BIND} and {POSIX2_C_DEV} are requjred

for C-Language development environments.

1.6 Summary of Profile Features

The following tables sumumarize the requirements of the four profiles. S
POSIX.1, POSIX.1c, and/or POSIX.5 do not provide sufficient options to ren
features unnecessary “for some profiles, Units of Functionality have K
developed and are(Cdescribed in Table 1-1 through Table 1-18, and defined
Annex A and Anhex B.

nce
ove
een

by
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Table 1-19 — POSIX.1 and POSIX.5b Units of Functionality Requirements

Unit of Functionality PSE51 PSE52 PSE53 PSE54
POSIX_SINGLE_PROCESS X X X X
POSIX_MULTI_PROCESS - - X X
POSIX_SIGNALS X X X X
POSIX_USER_GROUPS - - - X
POSIX_FILE_SYSTEM - X - X
POSIX_FILE_ATTRIBUTES - - - X
POSIX_FIFO - - - X
DOQIX_I‘)F\/I(‘F_IO X X X X
POSIX_FD_MGMT - X X X
POSIX_PIPE - - X X
POSIX_DEVICE_SPECIFIC - - - X
POSIX_SYSTEM_DATABASE - - - X
POSIX_C_LANG_SUPPORTO X X X X
POSIX_ADA_LANG_SUPPORTI X X X X

NOTE:
0— Required only for C-Language option.
(I0—  Required only for Ada-Language option.
Table 1-20 — POSIX.1 Option Requirements
Option PSE51 PSE52 PSE53 PSEf4
_POSIX_JOB_CONTROL - - - X
_POSIX_SAVED_IDS - - - X
_POSIX_CHOWN_RESTRICTED - - - X
_POSIX_NO_TRUNC X X X X
_POSIX_VDISABLE - - - X
NGROUPS_MAX - - - >=g
Fable 1-21 — POSIX.5b Option Requirements
Option PSE51 PSE52 PSE53 PSES4
Job_Control Support - - - X
Saved~Ibs_Support - - - X
Change’ Owner_Restriction - - - X
Eifename_Truncation - - - -
ln all profiles that do not support the POSIX_JOB_CONTROL Unit of Functionality,
the subprogram POSIXX_Siggnalss. Set__ Stopped_Chil ldd_Siggnal shall fail silent]y.

In all profiles that do not support the POSIX_JOB_CONTROL Unit of Functionality,
the subprogram POSIXX_Siggnalss. Stoopped_Chil ldd_Siggnal__Enableed
shall return Falsse.

POSIXK_Linmittss.Gmoups_ MaxinmaiFFirrst shall be zero for PSE51, PSE52, and PSE53.
For PSE54 it shall be greater than or equal to eight.

POSIXX_Termimal__Functiicons.Dissablee_Contrrol__Characteer (which corresponds
to { POSIX_VDISABLE}) is not supported in PSE51, PSE52, and PSE53. For PSE54,

1.6 Summary of Profile Features 11
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POSIX_Termimal__Functiioons.Dissablee_Contrrol__Characteer shall not raise
POSIX_Erraor with an error code of Operaatiioon_Not__Imydeementead.

For PSE51 and PSE52, the blocking behavior of all relevant operations defined by
POSIX.5b shall be Tasks (see POSIX.5b, clause 2.4.1.5).

Table 1-22 — POSIX.1b Option Requirements

Option PSE51 PSE52 PSE53 PSE54
_POSIX_FSYNC X X X X
_DOQIX_I\/IADDI:I')_F:II ES - X - X
_POSIX_MEMLOCK X X X X
_POSIX_MEMLOCK_RANGE X X X X
_POSIX_MEMORY_PROTECTION - - X X
_POSIX_PRIORITY_SCHEDULING - - X X
_POSIX_SEMAPHORES X X X X
_POSIX_SHARED_MEMORY_OBJECTS X X X X
_POSIX_REALTIME_SIGNALS X X X X
_POSIX_TIMERS X X X X
_POSIX_MESSAGE_PASSING X X X X
_POSIX_SYNCHRONIZED_IO X X X X
_POSIX_ASYNCHRONOUS_IO - X X X
_POSIX_PRIORITIZED_IO - ¢ X X

The correspondence between the options listedin Table 1-22 and the optjons
described in POSIX.5b, clause 2.5, are as follows:

Table 1-23 — POSIX.1b Options vs POSIX.5b Options

POSIX.1b Options POSIX.5b options
_POSIX_ASYNCHRONOUS_IO Asynchronous 1/O
_POSIX_MAPPED_FILES Memory Mapped Files
_POSIX_MEMLOCK Memory Locking
_POSIX_MEMLOCK_RANGE Memory Range Locking
_POSIX_MEMORY_PROTECTION Memory Protection
_POSIX_MESSAGE_PASSING Message Queues
_POSIX_PRIORITIZED_10 Prioritized 1/0
_POSIX_PRIORITY._SCHEDULING Priority Process Scheduling
_POSIX_REALTIME_SIGNALS Realtime Signals
_POSIX_SEMAPHORES Semaphores
_POSIX_SHARED_MEMORY_OBJECTS Shared Memory Objects
_POSIXySYNCHRONIZED_IO Synchronized 1/O
_POSIX_TIMERS Timers
_POSIX_FSYNC File Synchronization

Table 1-24 — POSIX.1c Option Requirements

Option PSE51 PSE52 PSE53 PSEB4
_FPUSIA_TAREADS ZaN ZaN ZaN ZaN
_POSIX_THREAD_ATTR_STACKSIZE X X X X
_POSIX_THREAD_PRIO_INHERIT X X X X
_POSIX_THREAD_PRIORITY_SCHEDULING X X X X
_POSIX_THREAD_PRIO_PROTECT X X X X
_POSIX_THREAD_PROCESS_SHARED - - X X
_POSIX_THREAD_ATTR_STACKADDR X X X X

12 1 General
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The correspondence between the options listed in Table 1-24 and the options
described in POSIX.5b, clause 2.5, are as follows:

Table 1-25 — POSIX.1c Options vs POSIX.5b Options

POSIX.1c Option

POSIX.5b Option

_POSIX_THREAD_PRIO_INHERIT
_POSIX_THREAD_PRIO_PROTECT
_POSIX_THREAD_PROCESS_SHARED

Mutex Priority Inheritance

Mutex Priority Ceiling
Process Shared

NOTE: The other options in Table 1-24 are not visible in the Ada binding. The POSIX.5b anal

hg to

the POSIX.1c _POSIX_THREAD_PRIORITY_SCHEDULING option is support for the priority) njodel

defined in [Ada RM {1}, clause D.1], the pragmas and package interfaces defined in [Ada RM {1},
clauses D.2-D.5], and the requirements of POSIX.5b, clause 13.2.1.
In addition, the Mutexes Option (specified in POSIX.5b, clause 2.5) must be).supported by all
profiles.
Table 1-26 — POSIX.1c Unit of Functionality"Requirements
Option PSE51 PSE52 PSE53 PSES4
POSIX_USER_GROUPS_R - - - X
POSIX_DEVICE_SPECIFIC_R - - - X
POSIX_FILE_LOCKING X X X X
POSIX_C_LANG_SUPPORT_R X X X X
POSIX_SYSTEM_DATABASE_R - - - X
NOTE: There is no Ada equivalent to Table 126, since all POSIX Ada calls are tasking safe.
Table 1-27 —.POSIX.2/2a Option Requirements
Option PSE51[T] PSE52[T] PSE53[T] PSE54
POSIX2_C_BINDO X X X X
POSIX2_C_DEVO X X X X
POSIX2_CHAR_TERM - - - X
POSIX2_FORT_REV - - - -
POSIX2_FORT_RUN - - - X
POSIX2_LOCALEDEF - - - -
POSIX2_SWADEV X X X X
POSIXZ2 UPE - - - X
NOTE:
0— Required only for C-Language option.
(I1—  Required only for the development platform.
1.6 Summary of Profile Features 13
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Section 2: Normative References

21 Nermative Referencees

The following standards contain provisions which, through references in this fext,

constitute provisions of this standard. At the time of publication, the-editjons

indicated were valid. All standards are subject to revision, and parties to agree-
ments based on this profile of IEEE and I1SO are encouraged to inyvestigate the pos-
sibility of applying the most recent editions of the standards listed bejow.

Members of IEC and I1SO maintain registers of currently valid International Stan-

dards.

{1} ISO/IEC 8652: 1995Y, Information Technology— (Programming languaggs—
Ada [Revision of the first edition (1ISO 8652:1987)].

{2} ISO/IEC 9899: 1990, Information  processing  systems—Programnying
languages—C.

{3} ISO/IEC 9945-1: 1990 (IEEE Std ,003.1-1990), Information Technolczi —
Portable Operating System Interface (POSIX)—Part 1: System Application
Program Interface (API) [C Language].

{4}  ISO/IEC 9945-2: 1993 (IEEE,Std 1003.2-1992) (includes IEEE Std 1003.2a-
1992 User Portability<>Extension), Information Technology—Portable
Operating System Interface (POSIX)—Part 2: Shell and Utilities.

{5} IEEE Std 1003.1b-1993, IEEE Standard for Information Technol?i —
Portable Operating System Interface (POSIX)—Part 1: System Application
Program Intetrface (API)—Amendment 1. Realtime Extension [C Langudge].

{6} IEEE Std1003.1i-1995, IEEE Standard for Information Technol?i —
Portable Operating System Interface (POSIX)—Part 1: System Application
Program Interface (API)>—Amendment: Technical Corrigenda to Realfime
Extension [C Language].

{1} [EEE Std 1003.5-1992, IEEE Standard for Information Technology—PQSIX
Ada Language Interfaces—Part 1: Binding for System Application Pro-
gram Interface (API).

1) 1SO/IEC documents can be obtained from the 1SO office, 1 rue de Varembé, Case Postale 56, CH-

1211, Genéve 20, Switzerland/Suisse (http://www.iso.ch/) and from the IEC office, 3 rue de
Varembé, Case Postale 131, CH-1211, Genéve 20, Switzerland/Suisse (http://www.iec.ch/).
ISO/IEC publications are also available in the United States from the Sales Department,
American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036,
USA (http:/www.ansi.org/).

2.1 Normative References 15
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{8} IEEE Std 1003.1c-1995, IEEE Standard for Information Technology—
Portable Operating System Interface (POSIX)—Part 1: System Application
Program Interface (API)>—Amendment 2. Threads Extension [C Language].

{9} IEEE Std 1003.5b-1996, IEEE Standard for Information Technology—
POSIX Ada Language Interfaces— Part 1: Binding for System Application
Program Interface (API)—Amendment 1: Realtime Extensions.

16 2 Normative References
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Section 3: Definitions

21 Tormac
L= reriirio

2000
-1998

3.1.1 Terminology

For the purposes of this standard, the following terms apply:

3.1.1.1 may: An indication of an optional feature.

With respect to implementations, the word may defines optional behavior that
implementation can use and that a strictly conforming application must tolen
With respect to Strictly Conforming POSIX.13 Applications, the word may mg
that the optional feature shall not be used.

3.1.1.2 shall: An indication of a requirement” on the implementation or
Strictly Conforming POSIX.13 Applications, where appropriate.

3.1.1.3 should:

any
ate.
ans

on

(1) With respect to implementations, an indication of an implementation

recommendation, but nets@ requirement.

(2) With respect to applications, an indication of a recommended progr
ming practice for\applications and a requirement for Strictly Conforn|
POSIX.13 Applications.

3.1.1.4 system documentation: All documentation provided with an implen
tation, except the conformance document.

Electronically distributed documents for an implementation are considered pa
the system documentation.

3.2<Pefinitions

3.2.1 Terminology

For the purposes of this standard, the following definitions apply:

am-
ning

nen-

rt of

3.2.1.1 Application Environment Profile (AEP). An OSE profile which

specifies a complete and coherent subset of the Open System Environm
[ISO/IEC TR 10000-3:1998 {B3}]

3.2.1.2 Application Platform: A set of resources on which an application
run.

3.2 Definitions

ent.

will

17
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3.2.1.3 Base Standard: An approved IEEE, National, Regional, or International
Standard which defines and describes basic functionality and capability. [ISO/IEC
TR 10000-1:1998{B1}]

3.2.1.4 Component Profile: An Application Environment Profile that specifies a
unit of functionality in terms of the interfaces that it supports and the interfaces
that it uses, and the relationships between these interfaces. [ISO/IEC TR 10000-
3:1998 {B3}]

3.2.1.5 Conformance Document: A document provided by an implementor
that contains implementation details as described in 5.1.1.2.

3.2.1.6 Development Platform: A system used to prepare an application for
execution. Such a system is possibly distinct from the system on.Wwhich the appli-
cation will execute.

3.2.1.7 Generic Application Environment Profile: -An Application Envifon-
ment Profile which is not specific to a particular community of use. [ISO/IEQ TR
10000-3:1998 {B3}]

3.2.1.8 Generic Interface Profile: An Interface Profile which is not specific|to a
particular community of use. [ISO/IEC TR 10000-3:1998 {B3}]

3.2.1.9 Industry Specific Application Environment Profile: An Application
Environment Profile which deals with'specific industry requirements. [ISO/IEC TR
10000-3:1998 {B3}]

3.2.1.10 Industry Specificthterface Profile: An Interface Profile which deals
with specific industry requirements. [ISO/IEC TR 10000-3:1998 {B3}]

3.2.1.11 InterfacecProfile (IP): An OSE Profile defining one interface of|the
Open System Environment. [ISO/IEC TR 10000-3:1998 {B3}]

3.2.1.12 International Standardized Profile (ISP): An internationally
agreed-to,’Jharmonized document which identifies a standard or group of stan-
dards;:together with options and parameters, necessary to accomplish a funcition
or,set of functions. [ISO/IEC TR 10000-1:1998 {B1}]

3.2.1.13 Open System Environment (OSE): The comprehensive set of ifter-

faces services_and st |ppnrfing formats for infnrnppr;\hilify and/or for pnrfnhili Y of

applications, data or people, as specified by information technology standards and
profiles. [ISO/IEC TR 10000-3:1998 {B3}]

3.2.1.14 Profile (for ISO standardization): A set of one or more base stan-
dards (and where applicable) chosen classes, subsets, options, and parameters of
those base standards to accomplish a function. [ISO/IEC TR 10000-1:1998{B1}]

18 3 Definitions
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3.2.1.15 Realtime Environment Profile: A profile designed to support applica-
tions requiring bounded response.

3.2.1.16 System Profile: An Application Environment Profile that specifies a set
of functions necessary to support a class of applications. It specifies the behavior
to be observed at the interfaces of the application platform on which the class of
applications can run. [ISO/IEC TR 10000-3:1998 {B3}]

NOTE: A system profile is defined in terms of component profiles that specify units of functionality
that can be combined to realize the application platform.

3.2.1.17 Unit of Functionality: A separately implementable element of.an PSE
system. [ISO/IEC TR 10000-3:1998 {B3}]

3.2 Definitions 19
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Section 4: Conventions and Abbreviations

41
=

This standard uses the following typographic conventions:
(1) The italic font is used for:
— Cross references to defined terms within 5.1, and 3.2 1¢

— Symbolic parameters that are generally substituted’with real values
by the application.

— C-language data types and function names (except in funcftion
Synopsis subclauses).

— Global external variable names.

(2) The constaant--widdthh (Courier) fontiis used:
— For references to utility names:and C language headers.
— For references to Ada identifiers.

(3) Symbolic constants or limits defined in certain headers are represefted
as:

{_POSIX_AEP-REALTIME_}.

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

The conventions™tisted previously are for ease of reading only. Editorial inton-
sistencies in.the use of typography are unintentional and have no normative
meaning,in_this standard.

Notes.provided as parts of labeled tables and figures are integral parts of fthis
standard (normative). Footnotes and notes within the body of the text are| for
infermation only (informative).

Numerical quantities are presented in international style: comma is used Ts a
decimal Qign and units are from the International chfpm (QI)

4.1 Conventions 21
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4.2 Abbreviations
For the purposes of this document the following abbreviations apply:

4.2.1 C Standard: ISO/IEC 9899:1990 {2}, Information processing systems—
Programming languages—cC.

4.2.2 POSIX.1: ISO/IEC 9945-1: 1990 {3}, (IEEE Std 1003.1-1990), Information
Technology—Portable Operating System Interface (POSIX)—Part 1. System Appli-
cation Program Interface (API) [C Language].

4.2.3 POSIX.2 ISO/IEC 9945-2: 1993 {4}, (IEEE Std 1003.2-1992), Informaltion
Technology— Portable Operating System Interface (POSIX)—Part 2: Shell and
Utilities.

4.2.4 POSIX.1b: IEEE Std 1003.1b-1993 {5}, IEEE Standard_for Informaltion
Technology—Portable Operating System Interface (POSIX)—Part-l: System Appli-
cation Program Interface (API)—Amendment 1: Realtime Extension [C Langudge],
as amended by IEEE Std 1003.1i-1995 {6}, IEEE Standard for Informaltion
Technology—Portable Operating System Interface (POSEX)—Part 1. System Appli-
cation Program Interface (API)—Amendment: Technical Corrigenda to Realfime
Extension [C Language].

4.2.5 POSIX.1c: IEEE Std 1003.1c-1995 {8}, NIEEE Standard for Informaltion
Technology—Portable Operating System Intefface (POSIX)—Part 1. System Appli-
cation Program Interface (API)—Amendment 2: Threads Extension [C Languape].

4.2.6 POSIX.5b: IEEE Std 1003.5:1992 {7}, IEEE Standard for Informaltion
Technology—POSIX Ada Language“Interfaces—Part 1: Binding for System Appli-
cation Program Interface (API).as’amended by IEEE Std 1003.5b-1996 {9}, IEEE
Standard for Information Technology—POSIX Ada Language Interfaces—Pairt 1:
Binding for System Application Interface (API)—Amendment 1: Realtime EXten-
sions.

42,7 Ada RM:  ASO/IEC 8652: 1995(E) {1}, Information Technology—
Programming Languages—Ada [Revision of the first edition (1ISO 8652:1987)].

4.2.8 AEP: Application Environment Profile.
4.2.9 ISPy International Standardized Profile.
4.2,40-0SE: Open System Environment.

4.2.11 PSE: Generic Environment Profile.

42,12 PSES1: The Minimal Realtime System Profile defined herein

4.2.13 PSE52: The Realtime Controller System Profile defined herein.
4.2.14 PSES3: The Dedicated Realtime System Profile defined herein.

4.2.15 PSE54: The Multi-Purpose Realtime System Profile defined herein.

22 4 Conventions and Abbreviations
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Section 5;: Conformance

5.1.1 Implementation Conformance

5.1.1.1 Requirements

An implementation may claim conformance to one or moreof the profiles def
by this standard. For any given profile a conforming implementation shall n
all of the following criteria:

(1)

)

5.1.1.2 Documengation

An implementation may document conformance to one or more of these profilg
one of twe 'specific manners:

(1)

The system shall support all required ‘interfaces referenced in
appropriate standardized profile. These-interfaces shall support the f
tional behavior described in the appropriate base standard, and any a
tional constraints or options described herein.

The system may provide additional functions or facilities not require
this standard. Nonstandard. extensions should be identified as suc
the system documentation:) Nonstandard extensions, when used,

change the behavior of functions or facilities defined in the appropn

ned
heet

the
inc-
ddi-

i by
N in
may
iate

base standard. The conformance document shall define an environnpjent

in which an application can be run with predictable behavior specifie
the referenced standards. In no case shall such an environment req

1 by
uire

modification ofthe appropriate Strictly Conforming POSIX.13 Applicatfion.

If the implementation is fully conformant to the referenced |
standard(s), then that implementation may cite the separate conforma
documents that document the base standard conformance. This will
marily apply to implementations that support the PSE53 or PS

hase
Ance
pri-
E54

Profiles.

)

If the implementation does not fully conform to one or more of the refer-
enced base standards, or if separate base standard conformance docu-

ments are not cited, the implementation shall document the spe
extent of conformance to each such base standard. This specifica
shall include:

cific
tion

— A complete list of interfaces from the base standard that are present

in the implementation.

5.1 Conformance
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— Limit values whose specification is normally required in a confor-
mance document for the base standard (e.g. the limit values found in
the <limits.h> and <unistd.h> headers), stating values, the conditions
under which those values may change, and the limits of such varia-
tions, if any.

— A description of the behavior of the implementation for all
implementation-defined features specified by those portions of the
base standard that the implementation provides. This requirement
shall be met by listing these features and providing either a specific

reference to the system documentation or providing full syntax Jand
semantics of these features. The conformance document may spdcify
the behavior of the implementation for those features wherethe rgfer-
enced standards state that the implementations may vary:or where
features are identified as undefined or unspecified.

Regardless of whether separate base standard conformance documents are cited,
the conformance document for these profile(s) shall containa statement that indi-
cates the full name, number, and date of the standard (ite;*the profile standard)
that applies. The conformance document may also list international standards
that are available for use by a Conforming POSIX/3 Application. Applicable
characteristics where documentation is required py\one of these standards of by
standards of government bodies, may also be included.

5.1.2 Application Conformance

An application claiming conformance:to one or more of these profiles shall|use
only the facilities described in that\profile and included referenced standard |ele-
ments, and shall fall within one ofthe categories in 5.1.2.1,5.1.2.2, or 5.1.2.3.

5.1.2.1 Strictly Conforming Application

An application is said to be strictly conforming to a given POSIX.13 profile if{the
application requires_only the facilities required in that profile. Such an applica-
tion shall accept any behavior described in the profile as unspecified or
implementation-definedand for symbolic constants, shall accept any value in|the
range permitted by the profile. Such applications are permitted to adapt to|the
availability of facilities whose availability is indicated by the constants in 6{1.3,
7.1.3,8:1:3, and 9.1.3.
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5.1.2.2 Conformant Application
5.1.2.2.1 I1SO/IEC Conformant Application
An application is said to be ISO/IEC Conformant to a given POSIX.13 profile if the

application requires only the facilities required in that profile and approved Con-
formant Language bindings for any I1SO or IEC standard. Such an application
shall include a statement of conformance that documents all options and limit

dependencies, and all other 1SO or IEC standards used.

2.1.2.2.Z2 <Natlohal body~> Lonrormant POSIX. Lo Application

An application is said to be <National Body> Conformant to a given-RPOSI
profile if the application requires only the facilities required in that profile. S
an application shall include a statement of conformance to documént”all opt
and limit dependencies, and all other <National Body> standards-used.

5.1.2.3 Conformant Application Using Extensions

An application is said to be conformant using extensions if it only uses nons
dard facilities consistent with this standard. Such anlapplication shall fully d
ment its requirements for these extended facilities,)in addition to the docume
tion required of a Conformant Application. A Conformant Application U
Extensions shall be either an ISO/IEC Confortmant Application Using Extens
or a <National Body> Conformant Appli¢ation Using Extensions. (See 5.1.2
and 5.1.2.2.2)

K.13
uch
ons

fan-
DCU-
nta-
5ing
ons
2.1

5.1 Conformance
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Section 6: Minimal Realtime System Profile (PSE51)

This section specifies those standards required for conformance to the(Minil
Realtime System Profile option and, where applicable, the state of .any opt
contained in those standards.

When a referenced standard specifies services beyond those‘required by
Minimal Realtime System Profile, only those services included in the spec
Units of Functionality referenced by this profile shall be required. All the app

mal
ons

the
fied
ica-

ble definitions in POSIX.1 (as amended by POSIX.1b and POSIX.1c) and/or POSIX.5b

still apply. See Table 1-1 and Table 1-5 through Table 1-18.

6.1.1 Ildentification

For the C-Language implementation, symbolic subtypes shall be used to sp¢
the presence or absence of each option.in this profile. Names reserved for ug
this profile begin with the string. {{POSIX_AEP_REALTIME_}. For the

Language implementation a set of Beolean subtypes contained in package POS
Optiioons (defined in POSIX.5b, section 2.5) shall be used to specify the presenc
absence of each option in this profile.

6.1.2 Conformance

Conformance to the(Minimal Realtime System Profile option shall be indicate
follows:

For«\the C-Language implementation the symbol { POSIX_A
REALTIME_MINIMAL} being defined in the header <unisstdl.rh>.

For the Ada Language implementation the Boolean subtype POS
Proofiil lees.ARealttiinme_Mminmal having the range Trwe... TTrwe.

cify
e in
Ada
KX -
e or

1 as
Ep_-

KX -

6.1.3 Options

The presence or absence of optional features shall be indicated as follows:

For the C-language implementation, if any of the following symbols
defined in the header <unisstdi.rh>:

{ POSIX_AEP_REALTIME_LANG_C89}
{ POSIX_AEP_REALTIME_LANG_Ada95}

6.1 Introduction

are

27
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For the Ada language implementation, if any of the following Boolean
subtypes has the range Trwe...TTrwe, then the corresponding option is sup-

ported :
POSIX_Praofiil lees.RRealttiinme_Lang_C89
POSIX_Proofiil lees.FRealttiinme_Lang_Ada95

6.2 Operating System Interface Requirements

6.2.1 POSIX.1 Requirements (C Language)

The Minimal Realtime System Profile implementation shall include, interface
defined in the following portions of POSIX.1 {3}, as amended byOPOSIX.1lb
POSIX.1c:

(1) Process Primitives:
(@) The POSIX_SIGNALS Unit of Functionality shall be supported.
(2) Process Environment:

(@) The POSIX_SINGLE_PROCESS Unit of Functionality shall be
ported.

(3) Files and Directories:

(@ The symbol { POSIX_NO*TRUNC} shall be supported for ok
names.

(4) Input and Output Primitives:
(@) The POSIX_DEVICE_IO Unit of Functionality shall be supported.
(5) Language Specific Services:

(@) The POSIX_C_LANG_SUPPORT Unit of Functionality shall be
ported.

6.2.2 POSIX.1b Requirements (C Language)

The Minimal Realtime System Profile implementation shall conform with the
lowing portions of POSIX.1b {5} as amended by POSIX.1c:

(1) File Synchronization:
(@) The symbol { POSIX_FSYNC} shall be defined.

5 as
and

sUp-

ject

sUp-

fol-

(2) Realtime Signals:

(@) The symbol { POSIX_REALTIME_SIGNALS} shall be defined.
(3) Synchronized 1/0O:

(@) The symbol { POSIX_SYNCHRONIZED_10} shall be defined.
(4) Semaphores:

28 6 Minimal Realtime System Profile (PSE51)
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(@) The symbol { POSIX_SEMAPHORES]} shall be defined.
(5) Memory Locking:

(@) The symbol { POSIX_MEMLOCK]} shall be defined.

(b) The symbol { POSIX_MEMLOCK_RANGE} shall be defined.
(6) Shared Memory:

(@) The symbol { POSIX_SHARED_MEMORY_OBJECTS} shall be defined.

(7) Clocks and Timers:

(@) The symbol { POSIX_TIMERS} shall be defined.

(8) Message Passing:
(@) The symbol { POSIX_MESSAGE_PASSING} shall bé-défined.

6.2.3 POSIX.1c Requirements (C Language)

The Minimal Realtime System Profile implementatiorr’shall conform with the
lowing portions of POSIX.1c {8}:

(1) Threads:
(@) The symbol { POSIX_THREADS} shall be defined.

(2) Language-Specific Services for the C Programming Language:
(&) The POSIX_FILE_LOCKING Unit of Functionality shall be suppor

(b) The POSIX_C_LANG_SUPPORT_R Unit of Functionality shall be
ported.

(3) Synchronization Primitives:
(@) The symbol { POSIX_THREAD_PRIO_INHERIT} shall be defined.
(b) Thesymbol { POSIX_THREAD_PRIO_PROTECT} shall be defined.
(4) Thread Scheduling:

(@) The symbol { POSIX_THREAD_PRIORITY_SCHEDULING} shall
defined.

(5) Thread Management:
(@) The symbol { POSIX_THREAD_ATTR_STACKSIZE} shall be define

fol-

ted.

sUp-

be

6.2.4 POSIX.5b Requirements (Ada Language)

The Minimal Realtime System Profile shall conform with the following portions of

POSIX.5b and the Ada RM:

(1) Process Primitives:

6.2 Operating System Interface Requirements
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(@) The POSIX_SIGNALS Unit of Functionality shall be supported.

FILE

(2) Process Environment:
(@) The POSIX_SINGLE_PROCESS Unit of Functionality shall be sup-
ported.
(b) The blocking behavior of all reentrant operations defined by
POSIX.5b shall be Tasks. (See POSIX.5b, clause 2.4.1.5.)
(3) Files and Directories:
(@ The subtype PO _Optiicons.Filleename_Trwncatiioon shall have] the
range Falsse...Falsse.
(4) Input and Output Primitives:
(@) The POSIX_DEVICE_IO Unit of Functionality shall be;supported.
(5) Language Specific Services:
(&) The POSIX_ADA_LANG_SUPPORT Unit of Furictionality shall be $up-
ported.
(6) File Synchronization:
(@ The subtype POSIX_Omptiicons.F-iNee_Symchrmnizzatiicon_Supplortt
shall have the range Trwe...TTrwe.
(7) Realtime Signals:
(@) The subtype POSIXX_Optiioons.MRealttiinme_Siggnalss_Supportt  ghall
have the range Trwe.. TTrwe.
(8) Synchronized 1/0O:
(@) The subtype POSIXX_Optiicons.Symchronizzed 1@ Supportt  ghall
have the range Trwe.. TTrwe.
(9) Semaphores:
(@) The subtype POSIX_Optiicons.Semaphorees_Supportt shall have|the
range Trwe...TTrwe.
(10) Memory Locking:
(@) The subtype POSIX_Ogptiicons.NVeemuryy _Lockimg_Supportt shall have
the range Trwe.. TTrwe.
(b) The subtype POSIX_Optiicons.NViemaryy Range_Lockinng_Supplortt
shall have the range Trwe...TTrwe.
(11) Shared Memory:
(&) The subtype POSIX_Ogptiicons.Shareed_Mamary Ohbjecctss Supportt
shall have the range Trwe...TTrwe.
(12) Clocks and Timers:

30

(&) The subtype POSIX_Omptiicons.TTinmerss_ Supportt shall have the range

Trwe...TTrwe.
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(13) Message Passing:

(&) The subtype POSIXX_Ogptiicons.Nessage_Queues_Supportt shall have
the range Trwe.. TTrwe.

(14) Synchronization Primitives:

(@) The subtype POSXX_Optiioons.NWuteexes_Supportt shall have the
range Trwe...TTrwe.

(b) The subtype POSIXX_Optiicons.NVuteex_ Priicoriittyy _Imheriittaance_-

Supportt shall have the range True Tlrwue

(c) The subtype POSIX_Optiicons.NVuteex_ Priicoriittyy Ceil li img_Sup[Jortt
shall have the range Trwe...TTrwe.

(15) Task Scheduling:

(@) The implementation shall support the priority, model defined in
[Ada RM {1}, clause D.1] and the pragmas and\package interfaces
defined in [Ada RM {1}, clauses D.2-D.5].

(b) The implementation shall meet the requirements of POSIX.5b, [sec-
tion 13.3.1.

6.3 Rationale for Operating System Requirements (informative)

(This subclause is not a part of ISO/IEC ISP 15287-2: 2000)

6.3.1 POSIX.1 Requirements

After reviewing several commercially available small realtime kernels, it was ton-
cluded that the POSIX.1c threads model (with all options enabled, but witholt a
file system) best reflected current industry practice in certain embedded realtime
areas. Instead of fulfile system support, basic device 1/0O (read, write, open, close,
control) is considered sufficient for kernels of this size. Systems of this size|fre-
quently do not inelude process isolation hardware or software; therefore, multiple
processes (as.opposed to threads) may not be supported.

System gptions that allow an application to be upwards compatible without modi-
fying .application source code have been chosen. For example, although |the
assdumed hardware model implies fixed address space without Memory Mangage-
ment Unit (MMU), the symbol { POSIX_MEMLOCK} is still defined. This increases
portability of the application code to higher level systems that do not necessarily
have the same restrictions.

6.3.1.1 Process Primitives

Because this profile uses the POSIX.1¢c Threads model, most POSIX.1 process prim-
itives do not apply. Signal services are a basic mechanism within POSIX-based
systems and are required for error and event handling.

6.3 Rationale for Operating System Requirements (informative) 31


https://iecnorm.com/api/?name=608d5216b7ee01897c3090cc552b19ec

ISO/IEC ISP 15287-2: 2000
IEEE Std 1003.13-1998 STANDARDIZED APPLICATION ENVIRONMENT PROFILE

6.3.1.2 Process Environment

Two functions from the POSIX.1 Process Environment group, sysconf() and
uname(), are deemed necessary to allow an application to determine its system
environment. This allows a single version of an application to be run on similar
but differing platforms, however conforming applications must act as if
CHILD_MAX = 0.

6.3.1.3 Files and Directories

The open() function is needed to do basic device 1/0 and also to provide device|ini-
tialization. Although this requires some form of name resolution, a full pathname
space is specifically not required. Directories also are not required. Since 4 file
system is not a part of this realtime profile, the { POSIX_NO_TRUNGE} optioh is
applied to the names of { POSIX_SHARED _MEMORY_OBJECTS}.

6.3.1.4 Input and Output Primitives

The functions read(), write(), and close() are required-to“do basic 1/O and deyvice
cleanup.

6.3.1.5 Device- and Class-Specific Functions

POSIX.1 Device- or Class-Specific functions/are not required.

6.3.1.6 Language-Specific Services.for the C Programming Language

Support for the C Language is required.

6.3.1.7 System Databases

Implementations are not required to support more than one user and group id
since there are not meHtiple users and groups. No POSIX.1 System Database flinc-
tions are required.

6.3.2 POSIX.1b Requirements

6.3.2)1 'Realtime Signals

These realtime systems typically have several logically concurrent software |ele-
ments executing. Each such entity must respond to several cyclic and/or acyclic
stimuli, often in a time-critical manner. Although purely synchronous modelsican

supply such functionality via the use of additional processes or threads, the
current realtime practice for asynchronous notification for events such as timeout,
message arrival, and hardware interrupt can generally be expected to offer higher
performance and lower latency. Realtime Signals provide the reliable high-
performance mechanism to support such notification.
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6.3.2.2 Synchronized Input and Output

The Synchronized (unbuffered) 1/O interface is typical for basic device I/O and is
required for upward portability.

6.3.2.3 Semaphores

Semaphores are required for synchronization between threads to maintain con-
sistency with current industry practice. However, mutexes are preferred in most
applications.

6.3.2.4 Process Memory Locking

Process memory locking is inherent in systems following this profile, and is
required for upward portability.

6.3.2.5 Shared Memory

Memory Mapped I/O may be implemented using the Shared Memory facility.| An
implementation shall provide facilities for creating (Shared) memory objects that
represent ranges of physical memory that contain-dgvice control and status regis-
ters or buffers. These facilities encourage the(development of portable applica-
tions.

6.3.2.6 Clocks and Timers

High-resolution timer functions are-pequired in most realtime systems for imple-
menting time management operations such as periodic activations, short duration
time-outs, etc. The normal POSIX.1 time management functions sleep() [and
alarm() only provide a time;fesolution of one second, but many realtime systems
require higher precision for'specifying time.

6.3.2.7 Message Passing

Currently available commercial realtime kernels with similar functionality to|the
Minimal Realtime System Profile typically include some form of message queuging
mechanism_for communication between threads. The POSIX.1b message passing
option effers an appropriate level of performance to provide this functionality.

6:3.3 POSIX.1c Requirements

The basic assumption in this profile is that the system will consist of a single pro-

cess, with multiple threads. Therefore, all thread services are required, except for
those related to multiple processes.
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6.4 Language Requirements

One or more of the development options in 6.4.1 and 6.4.2 shall be implemented.

6.4.1 C Language Development Option

If this option is provided, the implementor shall define a Development Platform
and an environment capable of preparing for execution an application conformant
with this standard profile. This platform shall include POSIX.2 options

6.4.1.1 Option Indicator

The presence of the C Language Development Option shall be indicated by|the
symbol { POSIX_AEP_REALTIME_LANG_C89} being defined in the)required header
<uni st d. h>. In addition, the presence of the C Language Development Opition
may be indicated by the subtype POSI X_Profil es. Real time_Lang_C89 haying
the range True. . Tr ue.

6.4.2 Ada Language Development Option

If this option is provided, the implementor shall define a Development Platfprm
and an environment capable of preparing for'execution an application conformant
with this profile including applicable portions of the following:

— (The Ada RM {1}).
— (POSIX.5b {9}).
— ISO/IEC 9945-1:1993 {4}, (Software Development Option).

6.4.2.1 Option Indicator

The presence of theCAda Language Development Option shall be indicated by|the
subtype POSI X_Profil es. Real ti me_Lang_Ada95 having the range True. . Tt ue.
In addition, the -presence of the Ada Language Development Option may be indi-
cated by thesymbol { POSIX_AEP_REALTIME_LANG_Ada95} being defined in|the
header <uni' st d. h>.
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Section 7: Realtime Controller System Profile (PSE52)

This section specifies those standards required for conformance to the Realt
Controller System Profile option and, where applicable, the state of .any opt
contained in those standards.

When a referenced standard specifies services beyond those reguired by the R
time Controller System Profile, only those services included insthe specified U
of Functionality referenced by this profile shall be required.

7.1.1 ldentification

For the C Language implementation, symbolic.hames shall be used to specify
presence or absence of each option in this profile. Names reserved for use in
profile begin with the string { POSIX_AEP, REALTIME_}. For the Ada langu
implementation a set of Boolean subtypes ‘contained in package POSIXK_Optiig
(defined in POSIX.5b, clause 2.5) shallbé used to specify the presence or abseng
each option in this profile.

7.1.2 Conformance

Conformance to the Realtime Controller System Profile option shall be indics
as follows:

For the.C Ilanguage implementation the symbol { POSIX_A
REALTIME_CONTROLLER} being defined in the header <unisstdl.rh>.

For\the Ada language implementation the Boolean subtype POS
Praofiil lees.ARealttiinme_Contrrooll leer having the range Trwe.. TTrwe.

7.1.3 Options

The presence or absence of optional features shall be indicated as follows:

ime
ons

eal-
nits
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For the C language implementation, 1t any of the following symbols

are

defined in the header <unisstdd.th>, then the corresponding option is sup-

ported:
{ POSIX_AEP_REALTIME_LANG_C89}
{ POSIX_AEP_REALTIME_LANG_Ada95}

For the Ada language implementation, if any of the following Boolean
subtypes has the range Trwe...Tlrwe, then the corresponding option is

7.1 Introduction
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supported :
POSIX_Praofiil lees.RRealttiinme_Lang_C89
POSIX_Proofiil lees.FRealttiinme_Lang_Ada95

7.2 Operating System Interface Requirements

The Realtime Controller System Profile implementation shall include interface
defined in the following portions of POSIX.1 {3} as amended by P@SIX.1lb
POSIX.1c:

(1) Process Primitives:
(@) The POSIX_SIGNALS Unit of Functionality shall be supported.
(2) Process Environment:

(@) The POSIX_SINGLE_PROCESS Unit of\unctionality shall be
ported.

(3) Files and Directories:

(@) The POSIX_FILE_SYSTEM Unit of Functionality shall be supportg¢
(b) { POSIX_NO_TRUNC} shall be supported for the native file system.

(4) Input and Output Primitives:
(&) The POSIX_FD_MGMT Unit of Functionality shall be supported.
(b) The POSIX_DEVICE_IO Unit of Functionality shall be supported.
(5) Language Specific Services:

(@) The POSIX_C_LANG_SUPPORT Unit of Functionality shall be
ported.

7.2.2 POSIX.1b Requirements (C language)

The Realtime Controller System Profile implementation shall conform with
follawing portions of POSIX.1b {5} as amended by POSIX.1c:

(1) File Synchronization:
(@) The symbol { POSIX_FSYNC} shall be defined.

FILE

S as
and

sUp-

14

d.

—

sUp-

the

(2) Realtime Signals:

(@) The symbol { POSIX_REALTIME_SIGNALS} shall be defined.
(3) Synchronized 1/0O:

(@) The symbol { POSIX_SYNCHRONIZED_10} shall be defined.
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(4)

(®)

(6)

Asynchronous Input and Output:

(@) The symbol { POSIX_ASYNCHRONOUS_ 10} shall be defined.
Semaphores:

(@) The symbol { POSIX_SEMAPHORES]} shall be defined.
Memory Locking:

(@) The symbol { POSIX_MEMLOCK]} shall be defined.

(h) The Qymhnl {_DDQIX_I\/II:I\/II OPK_PAI\I(?.I:} shall be defined

2000
-1998

()

(8)

9)

Shared Memory:

(@) The symbol { POSIX_MAPPED_FILES} shall be defined.

(b) The symbol { POSIX_SHARED_MEMORY_OBJECTS} shall be defir
Clocks and Timers:

(@) The symbol { POSIX_TIMERS} shall be defined.

Message Passing:

(@) The symbol { POSIX_MESSAGE_PASSING} shall be defined.

7.2.3 POSIX.1c Requirements (C language)

The Realtime Controller System Profile.implementation shall conform with
following portions of POSIX.1c {8}:

(1)

)

®)

(4)

Threads:

(@) The symbol { POSIX_THREADS} shall be defined.
Language-Specific.Services for the C Programming Language:

(&) The POSIX)FILE_LOCKING Unit of Functionality shall be suppor

(b) ThePOSIX_C_LANG_SUPPORT_R Unit of Functionality shall be
ported.

Synelironization Primitives:

(@) The symbol { POSIX_THREAD_PRIO_INHERIT} shall be defined.
(b) The symbol { POSIX_THREAD_PRIO_PROTECT} shall be defined.
Thread Scheduling:

(@ The symbol { POSIX_THREAD_PRIORITY_SCHEDULING} shall

ed.

the

ted.

sUp-

be

defined.

(®)

Thread Management:

(@) The symbol { POSIX_THREAD_ATTR_STACKSIZE} shall be defined.
(b) The symbol { POSIX_THREAD_ATTR_STACKADDR} shall be defined.

7.2 Operating System Interface Requirements
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7.2.4 POSIX.5b Requirements (Ada Language)

FILE

The Realtime Controller System Profile shall conform with the following portions
of POSIX.5b and the Ada RM:

1)

)

Process Primitives:
(@) The POSIX_SIGNALS Unit of Functionality shall be supported.

Process Environment:

(@) The POSIX SINGLE_PROCESS Unit of Functionality shall be sup-

®)

(4)

(®)

(6)

()

(8)

(9)

ported.

(b) The blocking behavior of all relevant operations defined by ,RPOSI
shall be Tasks (See POSIX.5b, clause 2.4.1.5).

Files and Directories:

K.5b

(@) The POSIX_FILE_SYSTEM Unit of Functionality;shall be supported.

(b) The subtype POSIXX_Optiicons. il leename_Trwncatiioon shall have
range Falsse...Falsse.

Input and Output Primitives:

(@) The POSIX_FD_MGMT Unit of Functiohality shall be supported.
(b) The POSIX_DEVICE_IO Unit of Functionality shall be supported.
Language Specific Services:

(&) The POSIX_ADA_LANG:SUPPORT Unit of Functionality shall be
ported.

File Synchronization:

the

sUp-

(@) The subtype;” POSIX_Optiicons. il lee_Symchronizzatiicon_Supplortt

shall have the range Trwe...TTrwe.
Realtime Signals:

(@) The "subtype POSIX_Ogptiicons.Realttiinme_Siggnalss_Supportt S
have the range Trwe... TTrwe.

Synchronized 1/0O:

(@) The subtype POSIXX_Optiicons.Symchronizzed_I@ Supportt S
have the range Trwe.. TTrwe.

Asynchronous 1/O:

(@) The subtype POSIXX_Optiicons.AAsymchronous_I@ Supportt S

hall

hall

hall

(10)

(11)

38

havethe Tange froe- - Thrwe:
Semaphores:

(&) The subtype POSIX_Optiicons.Semaphorees_Supportt shall have
range Trwe...TTrwe.

Memory Locking:

the

(&) The subtype POSIX_Ogptiicons.NVeemuryy _Lockimg_Supportt shall have

the range Trwe.. TTrwe.
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(b) The subtype POSIX_Optiicons.NViemuryy Range_Lockinng_Supportt
shall have the range Trwe...TTrwe.

(12) Shared Memory:

(@ The subtype POSIX_Ogptiicons.NViemuryy Mepped_Fil lees_Supportt
shall have the range Trwe...TTrwe.

(b) The subtype POSIX_Ogptiicons.Shareed_Mamary Ohbjecctss Supportt
shall have the range Trwe...TTrwe.

(1 ‘2) Clocks and Timers:

(&) The subtype POSIX_Omptiicons.TTinmerss_ Supportt shall have the\rdnge
Trwe.. TTrwe.

(14) Message Passing:

(&) The subtype POSIXX_Ogptiicons.Nessage_Queues_Supportt shall have
the range Trwe.. TTrwe.

(15) Synchronization Primitives:

(@) The subtype POSXX_Optiioons.NWuteexes \Supportt shall have [the
range Trwe...TTrwe.

(b) The subtype POSIXX_Optiicons.Nvuteex_Priicoriittyy _Imheriittaance_-
Supportt shall have the range Trwe.. TTrwe.

(c) The subtype POSIX_Optiicons.NVuteex_ Priicoriittyy Ceil liinng_Supplortt
shall have the range Trwe.. . Trrwe.

(16) Task Scheduling:

(@) The implementation shall support the priority model defined in
[Ada RM {1}, clause D.1] and the pragmas and package interfaces
defined in [Ada RM {1}, clauses D.2-D.5].

(b) The implementation shall meet the requirements of POSIX.5b,
clause43.2.1.

7.3 Rationale for Operating System Requirements (informative)

(This subgelause is not a part of ISO/IEC ISP 15287-2: 2000)

This‘model introduces more sophisticated system functionality, specifically in|the
area of 1/0. Two general categories of services are added.

The first extension is full support for a file and directory system. These featlires

are used i apphications that Tequite arm atterabte fite TTamespace, typicatty imrsys-
tems that support secondary storage and require the ability to create, change, and
delete named regular files located on a storage device. The included functions
allow the creation, deletion, and changing of file attributes of regular files.

The second extension presented in this profile provides the ability to perform
asynchronous 1/0.

This profile assumes the following hardware model; one or more processors with
local memory and one or more serial interfaces. (It is anticipated that the serial
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FILE

interface(s) may be removed in final production systems.) Driver-level 1/O to stan-
dard and non-standard devices is supported. In addition, a file system device is
supported. The hardware is not necessarily expected to provide memory

management.

7.3.1 POSIX.1 Requirements

This profile has the same requirements from ISO/IEC 9945-1:1990 {3}, as

the

Minimal Realtime System Profile, with the addition of file systems and asynchro-

nous 1/0.

7.3.1.1 Process Primitives

Because this profile uses the POSIX.1c Threads model, most POSIX:1 ‘process p
itives do not apply. The function main() is needed to allow application-spe
information to be passed from boot code to the single process.(and its threg
Signal services are a basic mechanism within POSIX-based systems and
required for error and event handling.

7.3.1.2 Process Environment

Two functions from the POSIX.1 Process Environment group, sysconf()
uname(), are deemed necessary to allow an‘application to determine its sys
environment. This allows a single versign*of an application to be run on sim
but differing platforms.

7.3.1.3 Files and Directories

Since this profile has a file system, all POSIX.1 functions that manage file syst
are required, except the foHewing: umask(), chmod(), chown(), and mkfifo().

7.3.1.4 Input and OQutput Primitives
The functions read(), write(), close(), Iseek(), dup(), dup2(), and fentl()

required so applications can perform basic 1/O device cleanup and file handling|

7.3.1.5«Device- and Class-Specific Functions

POSIX.1 Device- or Class-Specific functions are not required.

Fim-
cific
ds).
are

and
tem
ilar

D
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are

7.3.1.6 Language-Specific Services for the C Programming Language

Support for the C Language is required.

7.3.1.7 System Databases

Implementations are not required to support more than one user and group id
since there are not multiple users and groups. No POSIX.1 System Database func-

tions are required.
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7.3.2 POSIX.1b Requirements

7.3.2.1 Realtime Signals

These realtime systems typically have several logically concurrent software ele-
ments executing. Each such entity must respond to several cyclic and/or acyclic
stimuli, often in a time-critical manner. Although purely synchronous models can
supply such functionality via the use of additional processes or threads, the
current realtlme practice for asynchronous notification for events such as tlmeout

performance and Iower Iatency Realtlme Slgnals prowde the rellable hlgh-
performance mechanism to support such notification.

7.3.2.2 Synchronized Input and Output

Those realtime systems that use file management systems will'frequently require
synchronized 1/O to provide data integrity and/or relinquish resources to other
users. Synchronized 1/0O as defined in POSIX.1b provides these mechanisms.

7.3.2.3 Asynchronous Input and Output

The application model and existing practice «upon which this profile is based
requires the ability to do non-blocking I/0 on multiple devices.

7.3.2.4 Semaphores

Semaphores are required for synchronization between threads to maintain fon-
sistency with current industry practice. However, mutexes are preferred in most
applications.

7.3.2.5 Process Memory Locking

Most current implemeéntations of systems with functionality similar to the Real-
time Controller Profile do not implement virtual memory, even though a seton-
dary storage device may be present. However, implementations may provide|vir-
tual memory:and, therefore, process memory locking is required for portabjlity
among different implementations, and also for portability to implementations gon-
forming.to the the Multi-Purpose Realtime Profile.

7:3:2.6 Shared Memory

Memory Mapped I/O may be implemented using the Shared Memory facility.| An

imptementation must provide facitities for creating (Shared) memory objects that
represent ranges of physical memory that contain device control and status regis-
ters or buffers. These facilities encourage the development of portable applica-
tions.

The { POSIX_MAPPED_FILES} option is included because the implementation has
file-system capabilities, and memory-mapped files are a convenient paradigm for
reading and writing information in applications following this profile. In
memory-mapped files, 1/0 is not managed by the programmer because data can be
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manipulated as memory. The implementation of memory-mapped files does not
require a significant amount of additional memory or execution overhead to
achieve the additional capability.

System vendors are expected to implement the chosen interface in a manner that
meets the needs of the applications. In particular, a rotating media-based imple-
mentation is not required by the interface definition.

7.3.2.7 Clocks and Timers

High-resolution timer functions are required in most realtime systems for iniple-
menting time management operations such as periodic activations, short duration
time-outs, etc. The normal POSIX.1 time management functions sleep() [and
alarm() only provide a time resolution of one second, but many realtime systems
require higher precision for specifying time.

7.3.2.8 Message Passing

Currently available commercial realtime kernels with similar functionality to|the
Realtime Controller System Profile typically include some form of message queue-
ing mechanism for communication between threads)“The POSIX.1b Message Pass-
ing offers an appropriate level of performance torevide this functionality.

7.3.3 POSIX.1c Requirements

The basic assumption in this profile is.that the system will consist of a single pro-
cess, with multiple threads. Therefaore, all thread services are required, except for
those related to multiple processes:

7.4 Language Requirements

j

One or more of the development options in 7.4.1 and 7.4.2 shall be implemente

7.4.1 C Language Development Environment

If this option is provided, the implementor shall define a Development Platfprm
and_an-environment capable of preparing for execution an application conformant
with this standard profile. That environment shall include POSIX.2/2a opftion
{POSIX2_SW_DEV}, and for C applications {POSIX2_C_BIND} and {POSIX2_C_DEV}.

T4 - Optiontndicator
The presence of the C Language Development Option shall be indicated by the
symbol { POSIX_AEP_REALTIME_LANG_C89} being defined in the required header
<unisstdd.rh>. In addition, the presence of the C Language Development Option
may be indicated by the subtype POSIX_Prafiil lees.ARealttiinme_Lang_C89 having
the range Trwe.. TTrwe.
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7.4.2 Ada Language Development Option

If this option is provided, the implementor shall define a Development Platform
and an environment capable of preparing for execution an application conformant
with this profile, including applicable portions of the following:

— The Ada RM {1},
— POSIX.5b {9},
— ISO/IEC 9945-2:1993 {4}, (Software Development Option).

7.4.2.1 Option Indicator

The presence of the Ada Language Development Option shall be indicatéd by|the
subtype POSIX_Praofiil lees.ARealttiinme_Lang_Ada95 having the range Trwe.. TTfwe.
In addition, the presence of the Ada Language Development Option may be indi-
cated by the symbol { POSIX_AEP_REALTIME_LANG_Ada95} being defined in|the
header <unisstd.r>.
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This section specifies those standards required for conformance to the Dedic:
Realtime System Profile option and, where applicable, the state of .any opt
contained in those standards.

When a referenced standard specifies services beyond those reguired by the D
cated Realtime System Profile, only those services included insthe specified U
of Functionality referenced by this profile shall be required.

8.1.1 Ildentification

For the C Language implementation, symbolic.hames shall be used to specify
presence or absence of each option in this profile. Names reserved for use in
profile begin with the string { POSIX_AEP, REALTIME_}. For the Ada langu
implementation, a set of Boolean subtypes contained in package POSIXK_Optiig
(defined in POSIX.5b, clause 2.5) shallbé used to specify the presence or abseng
each option in this profile.

8.1.2 Conformance

Conformance to the Dedicated Realtime System Profile option shall be indics
as follows:

For the.C Ilanguage implementation the symbol { POSIX_A
REALTIME_DEDICATED} being defined in the header <unisstdd.th>.

For\the Ada language implementation, the Boolean subtype POS
Praofiil lees.ARealttiinme_Dediccateed having the range Trwe.. TTrwe.

8.1.3 Options

The presence or absence of optional features shall be indicated as follows:
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For the C language implementation, 1t any of the following symbols

are

defined in the header <unisstdd.th>, then the corresponding option is sup-

ported:
{ POSIX_AEP_REALTIME_LANG_C89}
{ POSIX_AEP_REALTIME_LANG_Ada95}

For the Ada language implementation, if any of the following

Boolean subtypes has the range Trwe...TTrwe, then

8.1 Introduction

the
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corresponding option is supported:

POSIX_Praofiil lees.RRealttiinme_Lang_C89
POSIX_Proofiil lees.FRealttiinme_Lang_Ada95

8.2 Operating System Interface Requirements

The Dedicated Realtime System Profile implementation shall include interface
defined in the following portions of POSIX.1 {3} as amended by P@SIX.1lb
POSIX.1c:

(1) Process Primitives:

(@ The POSIX_MULTI_PROCESS Unit of Functionality shall
supported.

(b) The POSIX_SIGNALS Unit of Functionality’shall be supported.
(2) Process Environment:

(@) The POSIX_SINGLE_PROCESS¢ WUnit of Functionality shall
supported.

(3) Files and Directories:
(@) { POSIX_NO_TRUNC} shall be supported for the native file systen

(4) Input and Output Primitives:
(&) The POSIX_DEMICE_IO Unit of Functionality shall be supported.
(b) The POSIX-ED_MGMT Unit of Functionality shall be supported.
(c) The POSIX_PIPE Unit of Functionality shall be supported.

(5) Language=Specific Services:

(@) «The POSIX_C_LANG_SUPPORT Unit of Functionality shall be
ported.

8.2.2-POSIX.1b Requirements (C language)

The Dedicated Realtime System Profile implementation shall conform with the
lowing portions of POSIX.1b {5} as amended by POSIX.1c:

FILE

S as
and

be

be

—

sUp-

fol-

(1) File Synchronization:
(@) The symbol { POSIX_FSYNC} shall be defined.
(2) Realtime Signals:
(@) The symbol { POSIX_REALTIME_SIGNALS} shall be defined.
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(3) Synchronized 1/0O:
(@) The symbol { POSIX_SYNCHRONIZED_10} shall be defined.
(4) Asynchronous Input and Output:
(@) The symbol { POSIX_ASYNCHRONOUS_ 10} shall be defined.
(b) The symbol { POSIX_PRIORITIZED_I0} shall be defined.
(5) Semaphores:

(n) The Qymhnl {_DOQIX_QFMADHDPFQ} shall be defined

(6) Memory Locking:
(@) The symbol { POSIX_MEMLOCK]} shall be defined.
(b) The symbol { POSIX_MEMLOCK_RANGE} shall be defined.
(7) Memory Protection:
(@) The symbol { POSIX_MEMORY_PROTECTION}shall be defined.
(8) Shared Memory:
(@) The symbol { POSIX_SHARED_MEMORY.YOBJECTS} shall be defined.
(9) Priority Scheduling:
(@) The symbol { POSIX_PRIORITYCSCHEDULING} shall be defined.
(10) Clocks and Timers:
(@) The symbol { POSIX_TIMERS} shall be defined.
(11) Message Passing:
(@) The symbol { POSIX_MESSAGE_PASSING} shall be defined.

8.2.3 POSIX.1c Requirements (C language)

The Dedicated Realtime System Profile implementation shall conform with the| fol-
lowing portions of POSIX.1c {8}:

(1) Threads:
(@) The symbol { POSIX_THREADS} shall be defined.

(2) Language-Specific Services for the C Programming Language:
(@) The POSIX_FILE_LOCKING Unit of Functionality shall be supported.
(b) The POSIX_C_LANG_SUPPORT_R Unit of Functionality shall be

supported.
(3) Synchronization Primitives:
(@) The symbol { POSIX_THREAD_PRIO_INHERIT} shall be defined.
(b) The symbol { POSIX_THREAD_PRIO_PROTECT} shall be defined.
(c) The symbol { POSIX_THREAD_PROCESS_SHARED} shall be defined.
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(4) Thread Scheduling:

(@) The symbol { POSIX_THREAD_PRIORITY_SCHEDULING} shall
defined.

(5) Thread Management:

FILE

be

(@) The symbol { POSIX_THREAD_ATTR_STACKSIZE} shall be defined.

(b) The symbol { POSIX_THREAD_ATTR_STACKADDR} shall be defined.

8.2.4 POSIX.5b Requirements (Ada Language)

The Dedicated Realtime System Profile shall conform with the following port
of POSIX.5b and the Ada RM:

1)

)

®)

(4)

(®)

(6)

Process Primitives:
(@ The POSIX_MULTI_PROCESS Unit of Functionality shall be

ons

sUp-

ported, with the provision that the package POSXX Unsafge -

Process_ Priinmittiiwes is not required.
(b) The POSIX_SIGNALS Unit of Functionality shall be supported.
Process Environment:

(@) The POSIX_SINGLE_PROCESS-:Unit of Functionality shall
supported.

Files and Directories:

(@) The subtype POSIX_Optiicons.FFil leename_Trwncatiioon shall have
range Falsse...Falsse:

Input and Output Primitives:

(&) The POSIX-ED_MGMT Unit of Functionality shall be supported.
(b) The POSIX_DEVICE_IO Unit of Functionality shall be supported.
(c) TheROSIX_PIPE Unit of Functionality shall be supported.
Language Specific Services:

(@) The POSIX_ADA_LANG_SUPPORT Unit of Functionality shal
supported.

File Synchronization:

be

the

be

(@) The subtype POSIX_Optiicons.FFillee_Symchronizzatiicon_Supplortt

shall have the range Trwe...TTrwe.

()

(8)

48

Realtime Signals:

(@) The subtype POSIXX_Optiioons.MRealttiinme_Siggnalss_Supportt  shall

have the range Trwe.. TTrwe.

Synchronized 1/0O:

(@) The subtype POSIXX_Optiicons.Symchronizzed 1@ Supportt  shall

have the range Trwe.. TTrwe.
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(9) Asynchronous 1/0:

(@) The subtype POSIXX_Optiicons.AAsymchronous_I@ Supportt S
have the range Trwe.. TTrwe.
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hall

(b) The subtype POSIXX_Optiicons. FPriicoriittiizzed_1@_Supportt shall have

the range Trwe.. TTrwe.

the

ave

hall

nge

ave

(10) Semaphores:
(@) The subtype POSIX_Optiicons.Semaphorees_Supportt shall have
range Trwe  Tlrwe
(11) Memory Locking:
(@) The subtype POSIX_Optiicons.NViemaryy _Lockimg_Supportt,-shall |
the range Trwe.. TTrwe.
(b) The subtype POSIX_Optiicons.NViemury Range_L'ockinng_Supplortt
shall have the range Trwe...TTrwe.
(12) Memory Protection:
(@) The subtype POSIXX_Optiicons.NVemary Prodteectiioon_Supportt S
have the range Trwe.. TTrwe.
(13) Shared Memory:
(@) The subtype POSIX_Omptiicons.SShareed_Mamary Ohjecctss Supplortt
shall have the range Trwe. fwe.
(14) Priority Scheduling:
(@) The subtype POSXX: Optiicons.Priicoriittyy Process_Scheduliimg_-
Supportt shall havethe range Trwe.. TTrwe.
(15) Clocks and Timers;
(&) The subtype POSIX_Omptiicons.TTinmerss_ Supportt shall have the rg
Trwe.. TTrwe.
(16) Message-Passing:
(a) «The subtype POSIX_Optiicons.Niessage _Queues_Supportt shall |
the range Trwe.. TTrwe.
(17)«. Synchronization Primitives:

(@) The subtype POSIXX_Optiioons.NVuteexes_Supportt shall have
range Trwe...TTrwe.

(b) The subtype POSIX_Ogptiicons.Nuteex_Priicoriittyy _Imheriittaanc

the

e -

Supportt shallhavethe range rve - Hrve———— |

(c) The subtype POSIX_Optiicons.Nuteex_ Priicoriittyy Ceil liinng_Supportt

shall have the range Trwe...TTrwe.

(d) The subtype POSIXX_Optiicons.FProcess_Shareed_Supportt shall have

the range Trwe.. TTrwe.

8.2 Operating System Interface Requirements
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(18) Task Scheduling:

FILE

(@) The implementation shall support the priority model defined in
[Ada RM {1}, clause D.1] and the pragmas and package interfaces

defined in [Ada RM {1}, clauses D.2-D.5].

(b) The implementation shall meet the requirements of POSIX.5b,

clause 13.2.1.

o.o Rationale 1or Operating system Requirements (Intformative)

(This subclause is not a part of ISO/IEC ISP 15287-2: 2000)

This profile is based on existing practice in large embedded systems,(single use
assumed). Traditionally, these applications are designed to rup~with eithe
home-grown or standard operating system providing process, HOy time, mem|
and event management services. These applications typically do not need ful
system support, rather, basic 1/O [ read(), write(), open(),‘close()] is conside
sufficient.

Where convenient, the AEP profile working group has.chosen system options
allow an application to be upwardly portable without modifying application so
code.

8.3.1 POSIX.1 Requirements

8.3.1.1 Process Primitives

Applications that correspond to-the Dedicated Realtime System Environment
usually large embedded systems that require multiple processes for handling 1
tiple, concurrent activitiesswith independent address spaces. The process cor

functions (which include’ process creation and execution) are the basic opera{ing
u

system services required to support multiple processes, and are therefore req
in these systems;

Signal services ‘are a basic mechanism within POSIX-based systems and
required forerror and event handling.

8.3.1:2:Process Environment

Sinice these systems require multiple processes, but not users or groups, the f
tions defined by the POSIX_MULTI_PROCESS Unit of Functionality are requireg

Y S
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8.3.1.3 Files and Directories

The open() function is needed to do basic device 1/0 and also to provide device

ini-

tialization. Although this requires some form of name resolution, a full pathname

space is specifically not required. Directories also are not required. Since a
system is not a part of this realtime profile, the { POSIX_NO_TRUNC} optio
applied to the names of { POSIX_SHARED_MEMORY_OBJECTS}. The dup(),
dup2() are required for FD manipulation.

file
nis
and
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8.3.1.4 Input and Output Primitives

The functions read(), write(), close(), Iseek(), dup(), dup2(), fentl(), and pipe() are
required so applications can perform basic I/O and device management.

8.3.1.5 Device- and Class-Specific Functions

No POSIX.1 Device- or Class-Specific functions are required.

Support for the C Language is required.

8.3.1.7 System Databases

Implementations are not required to support more than one user and group id
since there are not multiple users and groups. No POSIX.1 System Database flinc-
tions are required.

8.3.2 POSIX.1b Requirements

8.3.2.1 Realtime Signals

These realtime systems typically have sgeveral logically concurrent software |ele-
ments executing. Each such entity must respond to several cyclic and/or acyclic
stimuli, often in a time critical manner. Although purely synchronous models|can
supply such functionality via the ‘use of additional processes or threads, |the
current realtime practice for asynchronous notification for events such as timeput,
message arrival and hardware interrupt can generally be expected to offer higher
performance and lower lateacy. Realtime Signals provide the reliable high perfor-
mance mechanism to support such notification.

8.3.2.2 Synchroenized Input and Output

The Synchronized (unbuffered) 1/O interface is typical for basic device I/O and is
required far upward portability.

8.3.2)3'Asynchronous Input and Output

The application model and existing practice upon which this profile is based
requires the ability to do non-blocking 1/0 on multiple devices.

8.3.2.4 Semaphores

The realtime system synchronization and communications between processes as
defined in the Semaphores of POSIX.1b is required. Therefore the option
{ POSIX_SEMAPHORES} is required. In this realtime environment, parallel
processes are heavily utilized and often must work together to perform a single
function. This requires some method of inter-process synchronization which is
both fast and simple.
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8.3.2.5 Process Memory Locking

Realtime processes must be able to guarantee memory residency to reduce
latency for instruction fetches, data access, 1/0O operations, etc. The mechan

the
ism

described in the POSIX.1b Process Memory Locking extension will satisfy this

requirement.

8.3.2.6 Shared Memory

The { POSIX SHARED MEMORY OBJECTS} option provides the capability

more than one execution entity to share memory, without incurring the overi

for
ead

of the shared memory object on permanent media. Memory Mapped I/Q-may be
implemented using the Shared Memory facility. An implementation must proyide
facilities for creating a block of physical memory in which the application may
place devices and facilities for binding to a user-provided pathname-through which

a device may subsequently be opened as a Shared Memory~special file,

and

mapped into the process address space for the purposes of performing 1/O or other

functions from applications programs.

8.3.2.7 Priority Scheduling

This realtime environment requires the ability-to do scheduling of concurrent
processes with a preemptive priority-based secheduler to ensure that hard dgad-

lines are met.

8.3.2.8 Clocks and Timers

High-resolution timer functions are required in most realtime systems for im

ple-

menting time management operations such as periodic activations, short duration

time-outs, etc. The normaliPOSIX.1 time management functions sleep()
alarm() only provide a time resolution of one second, but many realtime syst
require higher precisionfor specifying time.

8.3.2.9 Message Passing

These realtime systems typically include some form of message queuing meck
ism for communication among processes or threads. The POSIX.1b message p|
ing offers-an appropriate level of performance to provide this functionality.

8:3'3 POSIX.1c requirements

and
ems

nan-
aASS-

The basic assumption in this profile is that the system will consist of one or n

nore

processes with multiple threads. Therefore, all thread services are required.
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8.4 Language Requirements

One or more of the development options in 8.4.1 and 8.4.2 shall be implemented.

8.4.1 C Language Development Option

If this option is provided, the implementor shall define a Development Platform
and an environment capable of preparing for execution an application conformant
with this standard profile. This platform shall include POSIX.2/2a options

8.4.1.1 Option Indicator

The presence of the C Language Development Option shall be indicated by|the
symbol { POSIX_AEP_REALTIME_LANG_C89} being defined in the)required header
<unisstdd.rh>. In addition, the presence of the C Language Déevelopment Opition
may be indicated by the subtype POSIX_Prafiil lees.ARealttiiome_Lang_C89 haying
the range Trwe.. TTrwe.

8.4.2 Ada Language Development Option

If this option is provided, the implementor shall define a Development Platfprm
and an environment capable of preparing for execution an application conformant
with this profile, including applicable partions of the following:

— The Ada RM {1},
— POSIX.5b {9},
— ISO/IEC 9945-2:1993 {4}, (Software Development Option).

8.4.2.1 Option Indicator

The presence of theCAda Language Development Option shall be indicated by|the
subtype POSIXK_Pradfiil lees.ARealttiinme_Lang_Ada95 having the range Trwe.. TTfwe.
In addition, the -presence of the Ada Language Development Option may be indi-
cated by thesymbol { POSIX_AEP_REALTIME_LANG_Ada95} being defined in|the
header <unisstd.r>.
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Section 9: Multi-Purpose Realtime System Profile (PSE54)

This section specifies those standards required for conformance to the-M
Purpose Realtime System Profile option and, where applicable, the state of
options contained in those standards.

When a referenced standard specifies services beyond those‘required by
Multi-Purpose Realtime System Profile, only those services-included in
specified Units of Functionality referenced by this profile shall be required.

9.1.1 Identification

For the C Language implementation, symbolic.hames shall be used to specify
presence or absence of each option in this profile. Names reserved for use in
profile begin with the string { POSIX_AEP, REALTIME_}. For the Ada langu
implementation a set of Boolean subtypes ‘contained in package POSIXK_Optiig
(defined in POSIX.5b, clause 2.5) shallbé used to specify the presence or abseng
each option in this profile.

9.1.2 Conformance

e
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this
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Conformance to the Multi-Purpose Realtime System Profile option shall be indi-

cated as follows:

For the-\\C language implementation, the symbol { POSIX_A
REALTIME_MULTI} being defined in the header <unisstdd.h>.

For\the Ada language implementation the Boolean subtype POS
Praofiil lees.ARealttiinme_Multtii having the range Trwe...TTrwe.

9.1.3 Options

The presence or absence of optional features shall be indicated as follows:

EP_-

KX -

For the C language implementation, 1t any of the following symbols

are

defined in the header <unisstdd.th>, then the corresponding option is sup-

ported:
{ POSIX_AEP_REALTIME_LANG_C89}
{ POSIX_AEP_REALTIME_LANG_Ada95}
{ POSIX_AEP_REALTIME_LANG_F77}

9.1 Introduction
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{ POSIX_AEP_REALTIME_NETWORK_PPC}

For the Ada language implementation, if any of the following Boolean
subtypes has the range Trwe...TTrwe, then the corresponding option is sup-
ported :

POSIX_Praofiil lees.RRealttiinme_Lang_C89
POSIX_Proofiil lees.FRealttiinme_Lang_Ada95
POSIX_Praofiil lees..RRealttiinme_Netwvork_ PPC

9.2 Operating System Interface Requirements

9.2.1 POSIX.1 Requirements (C language)

The Multi-Purpose Realtime System Profile implementation shall include irfter-
faces as defined in the following portions of POSIX.1 {3} ashamended by POSIX.1b
and POSIX.1c:

(1) Process Primitives:

(@ The POSIX_MULTI_PROCESS Wnit of Functionality shall| be
supported.

(b) The POSIX_SIGNALS Unit gf\Functionality shall be supported.
(¢) The symbol { POSIX_SAVED_IDS} shall be defined.
(d) The symbol { POSIX.JOB_CONTROL} shall be defined.

(2) Process Environment;

(@) The POSIX: SINGLE_PROCESS Unit of Functionality shall| be
supported-

(b) The POSIX_USER_GROUPS Unit of Functionality shall be supported.

(3) Files and.Directories:

14

(8)s=The POSIX_FILE_SYSTEM Unit of Functionality shall be supportg¢d.

(b) The POSIX_FILE_ATTRIBUTES Unit of Functionality shall| be
supported.

(¢) The POSIX_FIFO Unit of Functionality shall be supported.
(d) The symbol { POSIX_CHOWN_RESTRICTED} shall be defined.

() [ pboSix NAO-TRUNAClIchall ha o1
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(4) Input and Output Primitives:
(@) The POSIX_DEVICE_IO Unit of Functionality shall be supported.
(b) The POSIX_FD_MGMT Unit of Functionality shall be supported.

(c) The POSIX_PIPE Unit of Functionality shall be supported.
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(5) Device- and Class-Specific Functions:
(@) The symbol { POSIX_VDISABLE} shall be defined.

(b) The POSIX_DEVICE_SPECIFIC Unit of Functionality shall
supported.

(6) Language-Specific Services:

(@) The POSIX_C_LANG_SUPPORT Unit of Functionality shall
supported.

(7) System Databases:

(@) The POSIX_SYSTEM_DATABASE Unit of Functiopality shall
supported.

9.2.1.1 POSIX.1 Primitive System Data Types

(1) The type off_t shall be capable of storing anyvalue contained in type |

9.2.1.2 POSIX.1 Run-Time Increasable Values

(1) The minimum value of { POSIX_NGROUPS_MAX} shall be at least 8.

9.2.1.3 POSIX.1 Run-Time InvariantValues (Possibly Indeterminate)

(1) The minimum value of {CHILD_MAX} shall be at least 25.

9.2.2 POSIX.1b Requirements (C language)

The Multi-Purpose Realtime System Profile implementation shall conform
the following portionscof POSIX.1b {5} as amended by POSIX.1c:

(1) File Synchronization:

(8)&<The symbol { POSIX_FSYNC} shall be defined.
(2). Realtime Signals:

(@) The symbol { POSIX_REALTIME_SIGNALS} shall be defined.
(3) Synchronized 1/0O:

(@) The symbol { POSIX_SYNCHRONIZED_10} shall be defined.

(4) Asynchronous 1/0:
(@) The symbol { POSIX_ASYNCHRONOUS_ 10} shall be defined.
(b) The symbol { POSIX_PRIORITIZED_I0} shall be defined.

(5) Semaphores:
(@) The symbol { POSIX_SEMAPHORES]} shall be defined.

9.2 Operating System Interface Requirements
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(6)

()

®)

Memory Locking:

(@) The symbol { POSIX_MEMLOCK]} shall be defined.

(b) The symbol { POSIX_MEMLOCK_RANGE} shall be defined.
Shared Memory:

(@) The symbol { POSIX_MAPPED_FILES} shall be defined.

FILE

(b) The symbol { POSIX_SHARED_MEMORY_OBJECTS} shall be defined.

I\/Ipmnry Protection:

9)

(10)

(11)

(@) The symbol { POSIX_MEMORY_PROTECTION} shall be defined:
Priority Scheduling:

(@) The symbol { POSIX_PRIORITY_SCHEDULING} shallbe defined.
Clocks and Timers:

(@) The symbol { POSIX_TIMERS} shall be defined.

Message Passing:

(@) The symbol { POSIX_MESSAGE_PASSING} shall be defined.

9.2.3 POSIX.1c Requirements (C language)

The Multi-Purpose Realtime System Profile implementation shall conform
the following portions of POSIX.1c {8}:
(1) Threads:
(@) The symbol { POSIX_THREADS} shall be defined.
(2) Process Environment:
(@ The POSIX_USER_GROUPS R Unit of Functionality shall
supported.
(b) The) POSIX_DEVICE_SPECIFIC_R Unit of Functionality shall
supported.

®3)

(4)

L.anguage-Specific Services for the C Programming Language:
(&) The POSIX_FILE_LOCKING Unit of Functionality shall be suppor

(b) The POSIX_C_LANG_SUPPORT_R Unit of Functionality shall
supported.

vith

be

be

ted.
be

System Databases:

(®)

58

(@) The POSIX_SYSTEM_DATABASE_R Unit of Functionality shall be

supported.
Synchronization Primitives:
(@) The symbol { POSIX_THREAD_PRIO_INHERIT} shall be defined.
(b) The symbol { POSIX_THREAD_PRIO_PROTECT} shall be defined.
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(¢) The symbol { POSIX_THREAD_PROCESS_SHARED} shall be defined.

(6) Thread Scheduling:

(@) The symbol { POSIX_THREAD PRIORITY_SCHEDULING} shall be
defined.

(7) Thread Management:
(@) The symbol { POSIX_THREAD_ATTR_STACKSIZE} shall be defined.

1%

(b) The symbol { POSIX_THREAD_ATTR_STACKADDR} shall be defingd.

9.2.4 POSIX.5b Requirements (Ada Language)

The Multi-Purpose Realtime System Profile shall conform with the following por-
tions of POSIX.5b and the Ada RM:

(1) Process Primitives:

(@ The POSIX_MULTI_PROCESS Unit _of. Functionality shall| be
supported.

(b) The POSIX_SIGNALS Unit of Functionality shall be supported.

(c) The subtype POSIXX_Optiicons.Saved_IDs_Supportt shall have|the
range Trwe...TTrwe.

(d) The subtype POSIX_Optiicons.Job_Contrral__Supportt shall have|the
range Trwe...TTrwe.

(2) Process Environment:

(@) The POSIX_SINGLE_PROCESS Unit of Functionality shall| be
supported.

(b) The POSIX_USER_GROUPS Unit of Functionality shall be supported.
(3) Files and Directories:
(@) «The POSIX_FILE_SYSTEM Unit of Functionality shall be supportg¢d.

(b)) The POSIX_FILE_ATTRIBUTES Unit of Functionality shall| be
supported.

(¢) The POSIX_FIFO Unit of Functionality shall be supported.

(d) The subtype POSIXX_Optiicons.@Change_Owner_Restrriicctiioon ghall
have the range Trwe.. TTrwe.

(e) The subtype POSIXX_Ogptiicons.F-illeename_Trwncatiioon shall have the
range Falsse...Falsse.

(4) Input and Output Primitives:
(@) The POSIX_FD_MGMT Unit of Functionality shall be supported.
(b) The POSIX_DEVICE_IO Unit of Functionality shall be supported.
(c) The POSIX_PIPE Unit of Functionality shall be supported.
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(6)

Device- and Class-Specific Services:
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(@ The service POSX_Termimal _Functiioons.Dissablee_Contrrol__-
Charaacteer shall not raise POSIX_Erroor with an error code of

Operatiioon_Not__Impleemented.

(b) The POSIX_DEVICE_SPECIFIC Unit of Functionality shall
supported.

Language-Specific Services:

(n) The PQSIX_ADA_L ANG SUPPORT Unit of Plln(‘finnnlify shal

be

be

()

(8)

9)

(10)

(11)

(12)

(13)

supported.
System Databases:

(@) The POSIX_SYSTEM_DATABASE Unit of Functionality shall
supported.

Minimum Values:

(a) POSIX_Linmittss.Chil ldd_Processes_Maxinma&FFisrst  shall be at |
25.

(b) POSIX_Linmittss. Garoups_ Maxiinme FFirrsthshall be at least 8.

File Synchronization:

be

past

(@ The subtype POSIX_Optiicons.F-illee_Symchronizzatiicon_Supplortt

shall have the range Trwe. fwe.
Realtime Signals:

(@) The subtype POSIXX Optiicons.MRealttiinme_Siggnalss_Supportt S
have the range Trwe:. TTrwe.

Synchronized 1/0O:

(@) The subtype POSIXX_Optiicons.Symchronizzed_I@ _Supportt S
have the range Trwe.. TTrwe.

Asynchrenous 1/O:

(@) «The subtype POSIXX_Optiicons.Asymchronous_I@ Supportt S
have the range Trwe.. TTrwe.

(b) The subtype POSIXX_Optiicons. FPriicoriittiizzed_1G@_Supportt shall |
the range Trwe.. TTrwe.

Semaphores:

(@) The subtype POSIX_Optiicons.Semaphorees_Supportt shall have

hall

hall

hall

ave

the

rangs Huwe—THue

(14)

60

Memory Locking:

(&) The subtype POSIX_Ogptiicons.NVeemuryy _Lockimg_Supportt shall have

the range Trwe.. TTrwe.

(b) The subtype POSIX_Optiicons.NViemaryy Range_Lockinmng_Supp
shall have the range Trwe...TTrwe.

ortt
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(15) Shared Memory:

(@ The subtype POSIX_Ogptiicons.NViemuryy Mepped_Fil lees_Supportt
shall have the range Trwe...TTrwe.

(b) The subtype POSIX_Ogptiicons.Shareed_Mamary Ohbjecctss Supportt
shall have the range Trwe...TTrwe.

(16) Memory Protection:

(@ The subtype POSX_Ogptiicons.WeEmaryy_Proteectiioon_Supporit - ghall
have the range Trwe.. TTrwe.

(17) Priority Scheduling:

(@) The subtype POSXX_Optiicons.FPriicoriittyy Process~ Scheduliimg_-
Supportt shall have the range Trwe.. TTrwe.

(18) Clocks and Timers:

(&) The subtype POSIX_Omptiicons.TTinmerss_ Supportt shall have the rgnge
Trwe.. TTrwe.

(19) Message Passing:

(&) The subtype POSIXX_Ogptiicons.Nessage Queues_Supportt shall have
the range Trwe.. TTrwe.

(20) Synchronization Primitives:

(&) The subtype POSXX_Optiioons.NWuteexes_Supportt  shall have [the
range Trwe...TTrwe.

(b) The subtype ,POSIXX_Optiicons.NVuteex_ Priicoriittyy _Imheriittaance_-
Supportt shall-have the range Trwe.. TTrwe.
(c) The subtype POSIX_Optiicons.Nuteex_ Priicoriittyy Ceil liinng_Supplortt
shall havethe range Trwe...TTrwe.

(d) The'subtype POSIXX_Optiicons.FProcess_Shareed_Supportt shall have
therange Trwe.. TTrwe.

(21) TaskScheduling:

(@) The implementation shall support the priority model defined in
[Ada RM {1}, clause D.1] and the pragmas and package interfaces
defined in [Ada RM {1}, clauses D.2-D.5].

(b) The implementation shall meet the requirements of POSIX.5b,
clause 13.2.1.
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9.3 Rationale for Operating System Requirements (informative)

(This subclause is not a part of ISO/IEC ISP 15287-2: 2000)

9.3.1 POSIX.1 Requirements

9.3.1.1 Process Primitives

The process control functions (which include process creation and execution) are

the basic operating system services required to support multiple processes, [and
are therefore required by both realtime and non-realtime applications_ inythese
realtime systems.

Signal services are a basic mechanism within POSIX-based systemis and |are
required for error and event handling.

9.3.1.2 Process Environment

Since the systems will require multiple processes and multiple users, and because
they must support both commercial-off-the-shelf (COTS) and realtime applicatipns,
the entire set of ID functions is needed.

9.3.1.3 Files and Directories

All file and directory operations are required to support system applications [and
their filesystems. Although only asfew of the path operation functions |are
required to support realtime activities, the whole set is required for systems that
support COTS applications.

9.3.1.4 Input and Output/Primitives

U7

All these functions are*required to support 1/O on devices, files, and special file

9.3.1.5 Device-and Class-Specific Functions

The terminal:control functions are required for systems to support COTS applica-
tions andfor the standard terminal devices that may be attached to the computer
systemi\. -To support non-standard terminal devices, additional functions may be
necessary.

9.3.1.6 Language-Specific Service for the C Programming Language

Support for the C tanguage 1S required.

9.3.1.7 System Databases

The group and user database access functions are required for COTS database
applications that may require them.

62 9 Multi-Purpose Realtime System Profile (PSE54)


https://iecnorm.com/api/?name=608d5216b7ee01897c3090cc552b19ec

ISO/IEC ISP 15287-2: 2000
POSIXO REALTIME APPLICATION SUPPORT (AEP) IEEE Std 1003.13-1998

9.3.2 POSIX.1b Requirements

9.3.2.1 Realtime Signals

These realtime systems typically have several logically concurrent software ele-
ments executing. Each such entity must respond to several cyclic and/or acyclic
stimuli, often in a time-critical manner. Although purely synchronous models can
supply such functionality via the use of additional processes or threads, the
current realtlme practice for asynchronous notification for events such as tlmeout

performance and Iower Iatency Realtlme Slgnals prowde the rellable hlgh-
performance mechanism to support such notification.

9.3.2.2 Synchronized Input and Output

These realtime systems that use file management systems will'frequently require
synchronized 1/O to provide data integrity and/or relinquish resources to other
processes. Synchronized 1/O as defined in POSIX.1b provides these mechanisms.

9.3.2.3 Asynchronous Input and Output

The application model and existing practice «upon which this profile is based
require the ability to do non-blocking I/O on rmultiple devices.

9.3.2.4 Semaphores

The realtime system synchronization” and communications between processeqd, as
defined in the Semaphores of -ROSIX.1b, are required. Therefore, the option
{ POSIX_SEMAPHORES} is required. In this realtime environment, parallel
processes are heavily utilized and often must work together to perform a sipgle
function. This requires some method of inter-process synchronization that is poth
fast and simple.

9.3.2.5 Process\Memory Locking

Realtime processes must be able to guarantee memory residency to reduce|the
latency for-instruction fetches, data access, 1/0O operations, etc. The mecharfism
described in the POSIX.1b Process Memory Locking extension will satisfy this
requirement.

9.3.2.6 Shared Memory

The abitity to share targe volumes of data among many Cooperating execution
streams is required. The POSIX.1b Shared Memory extension provides this capa-
bility. Furthermore, it is sometimes necessary to map special memory locations
(refresh buffers, dual-ported memory, I/O devices, etc.) into the address space of
one or more execution streams.

The { POSIX_MAPPED_FILES} option is included because the implementation has
file-system capabilities, and memory-mapped files are a convenient paradigm for
reading and writing information in applications following this profile. In
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memory-mapped files, data can be manipulated as memory, and I/O data move-
ment can be significantly reduced. The implementation of memory-mapped files
does not require a significant amount of additional memory or execution overhead
to achieve the additional capability.

System vendors are expected to implement the chosen interface in a manner that
meets the needs of the applications. In particular, a rotating media-based imple-
mentation is not required by the interface definition.

9.3.2.7 Priority Scheduling

This realtime environment requires the ability to do scheduling of concurrent
processes with a preemptive priority-based scheduler to ensure that hard dead-
lines are met.

9.3.2.8 Clocks and Timers

High-resolution timer functions are required in most realtime systems for imple-
menting time management operations such as periodic activations, short duration
time-outs, etc. The normal POSIX.1 time management functions sleep() [and
alarm() only provide a time resolution of one second;"but many realtime systems
require higher precision for specifying time.

9.3.2.9 Message Passing

These realtime systems typically include some form of message queuing mechan-
ism for communication among processes or threads. The POSIX.1b message pjass-
ing offers an appropriate level of performance to provide this functionality.

9.3.3 POSIX.1c requirements

The basic assumption in-this profile is that the system will consist of one or more
processes with multipte threads. Therefore, all thread services are required.

9.4 Shell'and Utilities Requirements

Implementations shall conform with the following:
ISO/IEC 9945-2:1993 {4}.

IEEE Std 1003.2-1992 (POSIX 1003.2/2a, Shell and Utilities and Wser
Portability Extension) {4}.

For the POSIX.2/2a options required in this standard, see Tables A-30 and B-21.

64 9 Multi-Purpose Realtime System Profile (PSE54)


https://iecnorm.com/api/?name=608d5216b7ee01897c3090cc552b19ec

ISO/IEC ISP 15287-2:

2000

POSIXO REALTIME APPLICATION SUPPORT (AEP) IEEE Std 1003.13-1998

9.5 Language Requirements

One or more of the development options in 9.5.1 and 9.5.2 shall be implemented.

9.5.1 C Language Development Option

If this option is provided, the implementor shall define a Development Platform
and an environment capable of preparing for execution an application that is con-

formant with this standard profile.

9.5.1.1 Option Indicator

The presence of the C Language Development Option shall be indicated by
symbol { POSIX_AEP_REALTIME_LANG_C89} being defined in the reguired he:

the
nder

<unisstdd.rh>. In addition, the presence of the C Language Development Opition

may be indicated by the subtype POSIX_Prafiil lees.RRealttiinme’-Lang_C89 ha
the range Trwe.. TTrwe.

9.5.2 Ada Language Development Option

If this option is provided, the implementor shallydefine a Development Platf
and an environment capable of preparing for éxecution an application conforn
with this profile, including applicable portigns-of the following:

— The Ada RM {1}.
— POSIX.5b {9}.
— ISO/IEC 9945-2:1993 {4}, (Software Development Option).

9.5.2.1 Option Indicator

The presence of the Ada’Language Development Option shall be indicated by
subtype POSIX_Prafiitlees.ARealttiinme_Lang_Ada95 having the range Trwe...TT

/ing

orm
ant

the
we.

In addition, the (presence of the Ada Language Development Option may be indi-

cated by the symbol { POSIX_AEP_REALTIME_LANG_Ada95} being defined in
header <unisstd.rh>.

the

9.5 Language Requirements
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Annex A
(normative)

ISPICS Requirements List (C Language)

A.1 Options
This document defines four differing profile options that should cover most appli-

cation environments within the realtime class. These profile gptions are listed in
Table A-1.

Table A-1 — Profile Options

Profile Symbol Status

PSE51 { POSIX_AEP_REALTIME_MINHKJAL} OPT

PSE52 { POSIX_AEP_REALTIME_EGONTROLLER} OPT

PSE53 { POSIX_AEP_REALTIME ‘PEDICATED} OPT

PSE54 { POSIX_AEP_REALTIME_MULTI} OPT
NOTE:

OPT — Optional, one or more\profiles may be supported.

A.2 Standards

The following standards are required in whole or in part by one or more of|the
four includedprofiles.
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Table A-2 — Required Standards

Standard Profile
PSE51 PSE52 PSE53 PSE54
C Standard PRT PRT PRT MAN
POSIX.1 PRT PRT PRT MAN
POSIX.1b PRT PRT PRT MAN
POSIX.1c PRT PRT MAN MAN
POSIX.2/2a PRT PRT PRT PRT
POSIX.5b OPT OPT OPT OPT
NOTE:

PRT — Partial, only the subset or options or Units of Functionality called out' in“A.3.
MAN — Mandatory, complete with all options.

OPT — Optional, may be included in the environment.

A.3 Constraints

Some of the realtime profiles defined in this standard require only specific Units of
Functionality of the required standards. The«absence of particular elements of
these standards introduces constraints on theruse of some of the features of par-
ticular functions. This clause defines the<eonstraints that an application strictly
conforming to one of the profiles shall-ohserve when using each of the functjons
required by that profile.

A.3.1 POSIX.1

Tables A-3 through A-22 centain the required options, limits, and any other ton-
straints on POSIX.1.
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Table A-3 — POSIX.1 Option Requirements

Option Profile
PSE51 PSE52 PSE53 PSE54

{NGROUPS_MAX} - - - 8

{_ POSIX_CHOWN_RESTRICTED} NRQ NRQ NRQ MAN
{_POSIX_JOB_CONTROL} NRQ NRQ NRQ MAN
{_POSIX_NO_TRUNC} NAM PRI PRI PRI
{_POSIX_SAVED_IDS} NRQ NRQ NRQ MAN
{ POSIX_VDISABLE} NRQ NRQ NRQ MAN

NOTE:

NRQ — Not required for this profile.

MAN — Mandatory for this profile.

NAM — Mandatory to generate an error for object names longer than-NAME_MAX.

PRI —

A.3.1.1 Single Process Function Behavior

The primary file system shall generate an error for pathname components Idnger
than NAME_MAX. The user is responsible for semanties of other file systems|that

may be mounted.

The functions in Table A-4 shall behave as“described in the referenced clause,

except for the sysconf() function which hasythe following constraints:

(1) An application strictly conforming to PSE51, PSE52, PSE53, or PYE54
shall not call the sysconf{) function with the parameter { POSIX_-
VERSION]} since a meaningful value cannot be returned.

(2) A conforming application must act as if CHILD_MAX = 0.

Table A4’ — POSIX SINGLE PROCESS Functions

Function Reference Status
in*POSIX.1 PSE51 PSE52 PSE53 PSE54
sysconf() 4.8.1 MAN MAN MAN MAN
uname() 44.1 MAN MAN MAN MAN
time() 45.1 MAN MAN MAN MAN
NOTE:

MAN — Mandatory for this profile.

A.3.1.2 Multi-Process Function Behavior

The functions listed in Table A-5 shall behave as described in the referenced
clause, except for the exec() functions which have the following constraints:

(1) An application strictly conforming to PSE53, which shall use the path or
file argument of execl(), execv(), execle(), execve(), execlp(), or execvp()
only to specify the name of the process image to be executed, without any
file system semantics implied, because this profile does not require

A.3 Constraints
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general file system capabilities.

Table A-5 — POSIX MULTI PROCESS Functions

Function I_?eference Status
in POSIX.1 PSE51 PSE52 PSE53 PSE54
execl () 3.1.2 NRQ NRQ MAN MAN
execv () 3.1.2 NRQ NRQ MAN MAN
execle () 3.1.2 NRQ NRQ MAN MAN
execve () 3.1.2 NRQ NRQ MAN MAN
execlp () 312 NRQ NRQ MAN MAN
execvp () 3.1.2 NRQ NRQ MAN MAN
_exit() 3.2.2 NRQ NRQ MAN MAN
fork () 3.1.1 NRQ NRQ MAN MAN
getenv () 4.6.1 NRQ NRQ MAN MAN
getpid () 4.1.1 NRQ NRQ MAN MAN
getppid () 411 NRQ NRQ MAN MAN
sleep () 3.4.3 NRQ NRQ MAN MAN
times() 452 NRQ NRQ MAN MAN
wait() 321 NRQ NRQ MAN MAN
waitpid () 321 NRQ NRQ MAN MAN
assert() 8.1,8.2,8.3 NRQ NRQ MAN MAN
exit() 8.1,8.2,83 NRQ NRQ MAN MAN
setlocale () 8.1,8.2,83 NRQ NRQ MAN MAN
NOTE:

NRQ — Not required for this profile.

MAN — Mandatory for this profile.

A.3.1.3 Job Control Function Behavior

The functions listed;’in Table A-6 shall behave as described in the referenced
clause.
Table A-6 — POSIX JOB CONTROL Functions
FunctionDO Reference Status
in POSIX.1 PSE51 PSE52 PSE53 PSE54
setpgid () 4.3.3 NRQ NRQ NRQ MAN
tcgetpgrp () 7.2.3 NRQ NRQ NRQ MAN
tesetpgrp () 7.2.4 NRQ NRQ NRQ MAN
O 71.14 NRQ NRQ NRQ MAN
NOTE:
NRQ — Not required for this profile.
MAN — Mandatory for this profile.
0— Further functionality is also defined here.
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The functions listed in Table A-7 shall behave as described in the referenced

clause, except for the following constraints:

(1) An application strictly conforming to PSE51 or PSE52 shall be considered
erroneous if any signal results in abnormal termination of the process
because these profiles do not support multiple processes.

(2) An application strictly conforming to PSE51, PSE52, or PSE53 shall not
call the kill() function with a negative argument because these profiles do

not require process group functionality.

Table A-7 — POSIX SIGNALS Functions

Function I_?eference Status
in POSIX.1 PSE51 PSE52 PSES3 PSE5S@
alarm() 34.1 MAN MAN MAN MAN
kill () 3.3.2 MAN MAN MAN MAN
pause () 3.4.2 MAN MAN MAN MAN
sigaction () 3.34 MAN MAN MAN MAN
sigaddset () 3.3.3 MAN MAN MAN MAN
sigdelset () 3.3.3 MAN MAN MAN MAN
sigemptyset () 3.3.3 MAN MAN MAN MAN
sigfillset () 3.2.3 MAN MAN MAN MAN
sigismember () 3.33 MAN MAN MAN MAN
sigpending () 3.3.6 MAN MAN MAN MAN
sigprocmask () 3.35 MAN MAN MAN MAN
sigsupend () 3.3.7 MAN MAN MAN MAN
abort() 8.1,8.2,83 MAN MAN MAN MAN
siglongjmp () 8.1, 8.2, 83 MAN MAN MAN MAN
sigsetjmp () 8.1, 8.2(8.3 MAN MAN MAN MAN
NOTE:

MAN — Mandatory for this profile.

A.3.1.5 User Group Function Behavior

The Aunctions listed in Table A-8 shall behave as described in the referenced
clause.
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Table A-8 — POSIX USER GROUPS Functions

Function I_?eference Status
in POSIX.1 PSE51 PSE52 PSE53 PSE54
getegid () 421 NRQ NRQ NRQ MAN
geteuid () 4.2.1 NRQ NRQ NRQ MAN
getgid() 4.2.1 NRQ NRQ NRQ MAN
getgroups() 4.2.3 NRQ NRQ NRQ MAN
getlogin () 4.2.4 NRQ NRQ NRQ MAN
getparp () 431 NRQ NRQ NRQ MA
getuid() 4.2.1 NRQ NRQ NRQ MAN
setuid () 4.2.2 NRQ NRQ NRQ MAN
setsid () 4.3.2 NRQ NRQ NRQ MAN
setgid () 4.2.2 NRQ NRQ NRQ MAN
NOTE:

NRQ — Not required for this profile.

MAN — Mandatory for this profile.

A.3.1.6 File System Function Behavior

ced

The functions listed in Table A-9 shall behave as described in the referern
clause.
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Table A-9 — POSIX FILE SYSTEM Functions

Function I_?eference Status
in POSIX.1 PSE51 PSE52 PSE53 PSE54
access () 5.6.3 NRQ MAN NRQ MAN
chdir () 5.2.1 NRQ MAN NRQ MAN
closedir () 5.1.2 NRQ MAN NRQ MAN
creat() 5.3.2 NRQ MAN NRQ MAN
fpathconf () 5.7.1 NRQ MAN NRQ MAN
fstat () 56.2 NRQ MAN NRQ MAN
getcwd () 5.2.2 NRQ MAN NRQ MAN
link () 5.3.4 NRQ MAN NRQ MAN
mkdir () 5.4.1 NRQ MAN NRQ MAN
opendir () 5.1.2 NRQ MAN NRQ MAN
pathconf() 5.7.1 NRQ MAN NRQ MAN
readdir () 5.1.2 NRQ MAN NRQ MAN
rename() 5.5.3 NRQ MAN NRQ MAN
rewinddir () 5.1.2 NRQ MAN NRQ MAN
rmdir () 5.5.2 NRQ MAN NRQ MAN
stat() 5.6.2 NRQ MAIN NRQ MAN
unlink() 55.1 NRQ MAN NRQ MAN
utime() 5.6.6 NRQ MAN NRQ MAN
remove () 8.1,8.2,83 NRQ MAN NRQ MAN
rename() 8.1,8.2,83 NRQ MAN NRQ MAN
tmpfile() 8.1,8.2,83 NRQ MAN NRQ MAN
tmpnam() 8.1,8.2,83 NRQ MAN NRQ MAN
NOTE:

NRQ — Not required forthis profile.
MAN — Mandatory for-this profile.

A.3.1.7 File Attributes Function Behavior

The functions.listed in Table A-10 shall behave as described in the referern

clause, except for the following constraint:

(LD An application strictly conforming to PSE51, PSE52, or PSE53 shal
guaranteed that the file mode creation mask for any object created by
process is S- IRWRU; that is, the object shall be fully accessible to

creator.
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Table A-10 — POSIX FILE ATTRIBUTES Functions

Function I_?eference Status
in POSIX.1 PSE51 PSE52 PSE53 PSE54
chmod() 5.6.4 NRQ NRQ NRQ MAN
chown () 5.6.5 NRQ NRQ NRQ MAN
umask() 5.3.3 NRQ NRQ NRQ MAN
NOTE:

NRQ — Not required for this profile.

MAN — Mandatory for this profile.

A.3.1.8 File and Directory Management Function Behavior.

The functions listed in Table A-11 shall behave as described\in the referenced

clause.
Table A-11 - POSIX FD MGMT-Functions
Function Reference Status
in POSIX.1 PSE51 PSE52 PSE53 PSE54
dup() 6.2.1 NRQ MAN MAN MAN
dup2() 6.2.1 NRQ MAN MAN MAN
fentl () 6.5.2 NRQ MAN MAN MAN
Iseek () 6.5.3 NRQ MAN MAN MAN
fseek () 8.1, 8.2, 8.3 NRQ MAN MAN MAN
ftell () 8.1, 8.2, 8.3 NRQ MAN MAN MAN
rewind () 8.1, 8.2, 8.3 NRQ MAN MAN MAN
NOTE:

NRQ — Not required for this profile.

MAN — Mandatory for this profile.

A.3.1.9Device 1/0O Function Behavior

The) functions listed in Table A-12 shall behave as described in the referenced

clause, except for the fopen() function which has the following constraints:

(1) An application strictly conforming to PSE51 or PSE53 shall not use|the

fopen() or freopen() functions to create new files, since these profiles do
not require general file system capabilities.

(2) An application strictly conforming to PSE51 or PSE53 shall use the path
or file argument for open() only to specify the name of the object without
any file system semantics implied, since these profiles do not require gen-

eral file system semantics.

(3) An application strictly conforming to PSE51 or PSE53 shall not require
that read() or write() update an access time for the device read or
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written, because these profiles require no interfaces that could query
such an access time.

Table A-12 — POSIX DEVICE 10 Functions

Function I_?eference Status
in POSIX.1 PSE51 PSE52 PSE53 PSE54

close () 6.3.1 MAN MAN MAN MAN
open() 5.3.1 MAN MAN MAN MAN
read() 6.4.1 MAN MAN MAN MAN
Write () 6.4.2 MAN MAN MAN MAN
clearerr () 8.1,8.2,83 MAN MAN MAN MAN
fclose () 8.1,8.2,83 MAN MAN MAN MAN
fdopen () 8.1,8.2,83 MAN MAN MAN MAN
feof () 8.1,8.2,83 MAN MAN MAN MAN
ferror() 8.1,8.2,8.3 MAN MAN MAN MAN
fflush () 8.1,8.2,83 MAN MAN MAN MAN
fgetc() 8.1,8.2,83 MAN MAN MAN MAN
fileno() 8.1,8.2,83 MAN MAN MAN MAN
fgets() 8.1,8.2,83 MAN MAN MAN MAN
fopen () 8.1,8.2,83 MAN MAN MAN MAN
fprintf () 8.1,8.2,83 MAN MAN MAN MAN
fputc () 8.1,8.2,83 MAN MAN MAN MAN
fputs () 8.1,8.2,83 MAN MAN MAN MAN
fread () 8.1,8.2,83 MAN MAN MAN MAN
freopen () 8.1,8.2,83 MAN MAN MAN MAN
fscanf() 8.1,8.2,83 MAN MAN MAN MAN
fwrite () 8.1,8.2,83 MAN MAN MAN MAN
getc() 8.1,8.2,83 MAN MAN MAN MAN
getchar () 8.1,8.2,8.3 MAN MAN MAN MAN
gets() 8.1, 8.2, 83 MAN MAN MAN MAN
perror () 8.1,8.2, 83 MAN MAN MAN MAN
printf () 8.1,82,83 MAN MAN MAN MAN
putc() 8(1,'8.2, 8.3 MAN MAN MAN MAN
putchar () 8.1,8.2,83 MAN MAN MAN MAN
puts() 8.1,8.2,83 MAN MAN MAN MAN
scanf() 8.1,8.2,83 MAN MAN MAN MAN
setbuf () 8.1,8.2,83 MAN MAN MAN MAN
sprintf() 8.1,8.2,83 MAN MAN MAN MAN
sscanf () 8.1,8.2,8.3 MAN MAN MAN MAN
ungetc () 8.1,8.2,83 MAN MAN MAN MAN

MAN — Mandatory for this profile.
A.3.1.10 Device-Specific Function Behavior

The functions listed in Table A-13 shall behave as described in the referenced
clause.
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Table A-13 — POSIX DEVICE SPECIFIC Functions

Function I_?eference Status
in POSIX.1 PSE51 PSE52 PSE53 PSE54
cfgetispeed () 7.1.3 NRQ NRQ NRQ MAN
cfgetospeed () 7.1.3 NRQ NRQ NRQ MAN
cfsetispeed () 7.1.3 NRQ NRQ NRQ MAN
cfsetospeed () 7.1.3 NRQ NRQ NRQ MAN
ctermid () 4.7.1 NRQ NRQ NRQ MAN
isatty () 47.2 NRQ NRQ NRQ MAN
tedrain() 7.2.2 NRQ NRQ NRQ NTAIN
tcflush() 7.2.2 NRQ NRQ NRQ MAIN
tcflow() 7.2.2 NRQ NRQ NRQ MAN
tcgetattr () 7.2.1 NRQ NRQ NRQ MAIN
tcsendbreak () 7.2.2 NRQ NRQ NRQ MAIN
tesetattr () 721 NRQ NRQ NRQ MAIN
ttyname () 4.7.2 NRQ NRQ NRQ MAIN
NOTE:

NRQ — Not required for this profile.

MAN — Mandatory for this profile.

A.3.1.11 System Database Function Behavior

The functions listed in Table A-14 shall behave as described in the referenced

clause.
Table A-14 — POSIX SYSTEM DATABASE Functions
Function Referénce Status
in POSIX.1 PSE51 PSE52 PSE53 PSE54
getgrgid () 9.2.1 NRQ NRQ NRQ MAN
getgrnam() 9.2.1 NRQ NRQ NRQ MAN
getpwnam () 9.2.2 NRQ NRQ NRQ MAN
getpwuid () 9.2.2 NRQ NRQ NRQ MAN
NOTE:

NRQ — Not required for this profile.

MAN — Mandatory for this profile.

A.3.1.12 Pipe Function Behavior

The function listed in Table A-15 shall behave as described in the referenced

clause.
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Table A-15 — POSIX PIPE Function

Function Reference Status
in POSIX.1 PSE51 PSE52 PSE53 PSE54
pipe() 6.1.1 NRQ NRQ MAN MAN
NOTE:
NRQ —  NotTequitedfor thisprofite.

MAN — Mandatory for this profile.

A.3.1.13 FIFO Function Behavior

The function listed in Table A-16 shall behave as described “n” the referenced
clause.
Table A-16 — POSIX FIFO Function
Function Reference Status
in POSIX.1 PSE51 PSE52 PSE53 PSE54
mkfifo () 5.4.2 NRQ NRQ NRQ MAN
NOTE:

NRQ — Not required for this profile.
MAN — Mandatory for this profile.

A.3.1.14 C Language-Specific Services Behavior

The functions listed’in Table A-17, Table A-18, Table A-19, Table A-20, Table A

and Table A-22 shall behave as described in the referenced clause.
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Table A-17 — POSIX C LANG SUPPORT Character Handling Functions

Function Reference in Status
the C Standard PSE51 PSE52 PSE53 PSE54
isalnum () 43.1.1 MAN MAN MAN MAN
isalpha () 43.1.2 MAN MAN MAN MAN
iscntrl () 43.1.3 MAN MAN MAN MAN
isdigit() 43.1.4 MAN MAN MAN MAN
isgraph () 43.15 MAN MAN MAN MAN
islower () 4316 MAN MAN MAN MAN
isprint () 4.3.1.7 MAN MAN MAN MAN
ispunct() 4.3.1.8 MAN MAN MAN MAN
isspace () 4.3.1.9 MAN MAN MAN MAN
isupper () 4.3.1.10 MAN MAN MAN MAN
isxdigit() 4.3.1.11 MAN MAN MAN MAN
tolower () 4321 MAN MAN MAN MAN
toupper () 4.3.2.2 MAN MAN MAN MAN
NOTE:

MAN — Mandatory for this profile.
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Table A-18 — POSIX C LANG SUPPORT Mathematical Functions

Function Reference in Status
the C Standard PSE51 PSE52 PSE5S3 PSE54
acos() 4521 MAN MAN MAN MAN
asin() 4522 MAN MAN MAN MAN
atan() 4523 MAN MAN MAN MAN
atan2() 4524 MAN MAN MAN MAN
ceil () 45.6.1 MAN MAN MAN MAN
cos() 4525 MAN MAN MAN MAN
cosh () 453.1 MAN MAN MAN MAN
exp () 45.4.1 MAN MAN MAN MAN
fabs() 45.6.2 MAN MAN MAN MAN
floor () 45.6.3 MAN MAN MAN MAN
fmod () 45.6.4 MAN MAN MAN MAN
frexp () 45.4.2 MAN MAN MAN MAN
Idexp () 45.4.3 MAN MAN MAN MAN
log() 45.4.4 MAN MAN MAN MAN
log10() 4545 MAN MAN MAN MAN
modf() 45.4.6 MAN MAN MAN MAN
pow () 455.1 MAN MAN MAN MAN
sin() 4526 MAN MAN MAN MAN
sinh() 453.2 MAN MAN MAN MAN
sqrt() 455.2 MAN MAN MAN MAN
tan() 4527 MAN MAN MAN MAN
tanh() 4533 MAN MAN MAN MAN
NOTE:

MAN — Mandatory for this-profile.

Table A-19 — POSIX C LANG SUPPORT Non-Local Jump Functions

Function Réference in Status
the C Standard PSE51 PSE52 PSE53 PSE5{
longjmp () 46.2.1 MAN MAN MAN MAN
setjmp () 46.1.1 MAN MAN MAN MAN
NOTE:
MAN — Mandatory for this profile.
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Table A-20 — POSIX C LANG SUPPORT General Functions

Function Reference in Status
the C Standard PSE51 PSE52 PSE5S3 PSE54
abs() 4.10.6.1 MAN MAN MAN MAN
atof() 4.10.1.1 MAN MAN MAN MAN
atoi () 4.10.1.2 MAN MAN MAN MAN
atol () 4.10.1.3 MAN MAN MAN MAN
bsearch () 4.10.5.1 MAN MAN MAN MAN
calloc() 410.3.1 MAN MAN MAN MAN
free() 4.10.3.2 MAN MAN MAN MAN
malloc() 4.10.3.3 MAN MAN MAN MAN
gsort() 4.10.5.2 MAN MAN MAN MAN
rand() 4.10.2.1 MAN MAN MAN MAN
realloc() 4.10.3.4 MAN MAN MAN MAN
srand() 4.10.2.2 MAN MAN MAN MAN
NOTE:

MAN — Mandatory for this profile.

Table A-21 — POSIX C LANG SUPPORT String Handling Functions

Function Reference in Status
the C Standard PSE5% PSE52 PSE53 PSE54
strcat() 411.3.1 MAN MAN MAN MAN
strchr () 4.11.5.2 MAN MAN MAN MAN
stremp () 4.11.4.2 MAN MAN MAN MAN
strepy () 4.11.2.3 MAN MAN MAN MAN
strespn () 4.11.5.3 MAN MAN MAN MAN
strlen() 4.11.6.3 MAN MAN MAN MAN
strncpy () 4.11.2.4 MAN MAN MAN MAN
strncat () 4.11.3.2 MAN MAN MAN MAN
strncmp () 4:11.4.4 MAN MAN MAN MAN
strpbkr () 41154 MAN MAN MAN MAN
strrchr () 41155 MAN MAN MAN MAN
strspn () 4.11.5.6 MAN MAN MAN MAN
strstr () 4.11.5.7 MAN MAN MAN MAN
strtok () 4.11.5.8 MAN MAN MAN MAN
NOTE:

MAN — Mandatory for this profile.
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Table A-22 — POSIX C LANG SUPPORT Date and Time Functions

Function Reference in Status
the C Standard PSE51 PSE52 PSE53 PSE54
asctime () 412.3.1 MAN MAN MAN MAN
ctime() 4.12.3.2 MAN MAN MAN MAN
gmtime() 4.12.3.3 MAN MAN MAN MAN
localtime () 4.12.3.4 MAN MAN MAN MAN
mktime () 4.12.2.3 MAN MAN MAN MAN
strftime () 41235 MAN MAN MAN MA
time() 4.12.2.4 MAN MAN MAN MAN
tzset () 4.12.2.4 MAN MAN MAN MAN
NOTE:
MAN — Mandatory for this profile.
Rights Reserved
A.3.2 POSIX.1b
Table A-23 contains the required options, limits, and any other constraintg on
POSIX.1b.
Table A-23 — POSIX.1b Option Requirements
Obtion Profile
P PSE51 PSE52 PSE53 PSEq4
{ POSIX_ASYNCHRONOUS_IO} NRQ MAN MAN MANI
{ POSIX_MAPPED_FILES} NRQ MAN NRQ MANI
{ POSIX_MEMLOCK} MAN MAN MAN MANI
{ POSIX_MEMLOCK_RANGE} MAN MAN MAN MANI
{ POSIX_MEMORY_PRQTECTION} NRQ NRQ MAN MANI
{ POSIX_MESSAGE.RPASSING} MAN MAN MAN MANI
{ POSIX_PRIORITIZED_IO} NRQ NRQ MAN MANI
{_ POSIX_PRIORITY_SCHEDULING} NRQ NRQ MAN MANI
{ POSIX_REALTIME_SIGNALS} MAN MAN MAN MANI
{ POSIX_SEMAPHORES} MAN MAN MAN MANI
{ POSIX_SHARED_MEMORY_OBJECTS} MAN MAN MAN MANI
{SPOSIX_SYNCHRONIZED_IO} MAN MAN MAN MANI
{POSIX_TIMERS} MAN MAN MAN MANI
{ POSIX_FSYNC} MAN MAN MAN MANI
NOTE:
NRQ — Not required for this profile.
MAN — Mandatory for this profile.
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A.3.3 POSIX.1c

Tables A-24 through A-29 contain the required options, limits, and any other con-
straints on POSIX.1c.

Table A-24 — POSIX.1c Option Requirements

Option Profile
PSE51 PSE52 PSE53 PSE54
{_ POSIX_THREADS} MAN MAN MAN MAN
rLl"UOI T TIREAU_ATTIR_O IHL,I’\HIJIJI'\} IVIAIN IVIAIN IVIAIN IVIA] \I
{_POSIX_THREAD_ATTR_STACKSIZE} MAN MAN MAN MAN
{_ POSIX_THREAD_PRIO_INHERIT} MAN MAN MAN MAN
{_ POSIX_THREAD_PRIO_PROTECT} MAN MAN MAN MAN
{_POSIX_THREAD_PRIORITY_SCHEDULING} MAN MAN MAN MAN
{_ POSIX_THREAD_PROCESS_SHARED} NRQ NRQ MAN MAN
{_POSIX_THREAD_SAFE_FUNCTIONS} PRT PRT PRT MAN

NOTE:
NRQ — Not required for this profile.
MAN — Mandatory for this profile.
PRT — Partial, only the subset of units of functionality called out in A.3.3.

A.3.3.1 Reentrant User Group Function Behavior

The function listed in Table A-25«shall behave as described in the referenced
clause.

Table A-25.%< POSIX USER GROUPS R Function

Function Reference Status
in ROSIX.1c PSE51 PSE52 PSE53 PSE5#
getlogin_r() 4.2.4 NRQ NRQ NRQ MAN
NOTE:

NRQ— Not required for this profile.
MAN — Mandatory for this profile.

A.3.3.2 Reentrant Device-Specific Function Behavior

-
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clause.

82 A ISPICS Requirements List (C Language)


https://iecnorm.com/api/?name=608d5216b7ee01897c3090cc552b19ec

POSIXO REALTIME APPLICATION SUPPORT (AEP)

Table A-26 — POSIX DEVICE SPECIFIC R Function

ISO/IEC ISP 15287-2: 2000
IEEE Std 1003.13-1998

Function Reference Status
in POSIX.1c PSE51 PSE52 PSE53 PSE54
ttyname_r () 4.7.4 NRQ NRQ NRQ MAN

NOTE:
NRQ — Not required for this profile.
VIAIN — ?V‘;Cll |u'a.tU|y fUI t:l;b |JI Uﬁ:C.
A.3.3.3 File Locking Function Behavior
The functions listed in Table A-27 shall behave as described inothe referenced
clause.
Table A-27 — POSIX FILE LOCKING Functions
Function Reference Status
in POSIX.1c PSE51 PSES?2 PSE53 PSE34
getc_unlocked() 8.2.7 MAN MAN MAN MAN
getchar_unlocked () 8.2.7 MAN MAN MAN MAN
flockfile() 8.2.6 MAN MAN MAN MANI
ftrylockfile() 8.2.6 NIAN MAN MAN MANI
funlockfile() 8.2.6 MAN MAN MAN MANI
putc_unlocked() 8.2.7 MAN MAN MAN MAN
putchar_unlocked() 8.2.7 MAN MAN MAN MAN
NOTE:
MAN — Mandatory forthis profile.
A.3.3.4 Reentrant.C Language Support Function Behavior
The functions, listed in Table A-28 shall behave as described in the referenced
clause.
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Table A-28 — POSIX C LANG SUPPORT R Functions

Function _Reference Status
in POSIX.1c PSE51 PSE52 PSE53 PSE54
asctime_r () 8.3.5 MAN MAN MAN MAN
ctime_r() 8.3.6 MAN MAN MAN MAN
gmtime_r() 8.3.7 MAN MAN MAN MAN
localtime_r () 8.3.8 MAN MAN MAN MAN
rand_r() 8.3.9 MAN MAN MAN MAN
strtok_r() 834 MAN MAN MAN MAN
NOTE:

MAN — Mandatory for this profile.

A.3.3.5 Reentrant System Database Function Behavior

The functions listed in Table A-29 shall behave as described in the referenced
clause.

Table A-29 — POSIX SYSTEM DATABASE R Functions

Function _Reference Status
in POSIX.1c PSE51 PSE52 PSE53 PSE54
getgrgid_r() 9.2.1 NRQ@ NRQ NRQ MAN
getgrnam_r() 9.2.1 NRQ NRQ NRQ MAN
getpwnam_r () 9.2.2 NRQ NRQ NRQ MAN
getwuid_r () 9.2.2 NRQ NRQ NRQ MAN
NOTE:

NRQ — Not requiredyfor this profile.
MAN — Mandatery for this profile.

A.3.4 POSIX:2/2a

Table A-30 contains the required options, limits, and any other constraintg on
POSEX:2/2a.
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Table A-30 — POSIX.2/2a Option Requirements
Obtion Profile
P PSE51 PSE52 PSE53 PSE54
{POSIX2_C_BIND} DEV DEV DEV MAN
{POSIX2_C_DEV} DEV DEV DEV MAN
{POSIX2_CHAR_TERM} NRQ NRQ NRQ MAN
{POSIX2_FORT_DEV} NRQ NRQ NRQ NRQ
{POSIX2_FORT_RUN} NRQ NRQ NRQ MAN
{POSIX2_LOCALEDEF} NRQ NRQ NRQ OPT
{POSIX2_Sw_DEV} DEV DEV DEV MAN
{POSIX2_UPE} NRQ NRQ NRQ MAN
NOTE:
DEV — Required in development environment for this profile; not¥equired in the execu-
tion environment for this profile.
MAN — Mandatory for this profile.
NRQ — Not required for this profile.
OPT — Optional for this profile.
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Annex B
(normative)

ISPICS Requirements List (Ada)

B.1 Options

This document defines four different profile options that should cover most af
cation environments within the realtime class. These profile gptions are liste
Table B-1.

Table B-1 — Profile Options/(Ada)

ppli-
d in

Profile Ada ldentifier Status

PSES51 POSIXK_Proofiil lees.ARealt ti inme_Mininmed OPT

PSE52 POSIXX_Praofiil lees.RRealttiinme_Contrroll leer OPT

PSE53 POSIXK_Proofiil lees. RRealttiinmez_Dediccateed OPT

PSE54 POSIX_Proofiil lees. ARéalt tiinme Multtii OPT
NOTE:

OPT — Optional, one or more\profiles may be supported.

The package POSIXX_Praofiilleés shall be supported by all profiles. The Boolean
types contained in thispackage shall indicate the profiles and options suppo
by the implementation.” Supported profiles and options shall be indicated by
appropriate indentifier having the range Trwe.. TTrwe; unsupported profiles
options shall have the range Falsse...Fralsse.

Package ROSXX_Praofiillees iiss

sub-
rted
the
and

--- joroofiillee optiioons

subtyype Realttiinmz Miminmel iiss Booleean range <lmeementaatiicon
subtype Realttiinmz Contrrooll leer iiss Booleean range <Inmupeementaatiicon
subtype Realttiinme Dediccateed iss Boolecan range <Inmpeementaatiicon
subtype Realttiinmez Multtii iiss Booleecan range <lmleementaatiicon

iimed>;
iimed>;
iimed>;
iimed>;

--- lLanguage Develcopment @ptiicons

subtype Realttiinme Lang_c89 iss Boolecan range <Impdeementatiioon Defiimed>;
subtype Realttiinme Lang_Ada95 iss Boolecan range <Impeementaatiioon Defiimed>;
subtype Realttiinme Lang_F77 iss Boolecan range <lImpleementaatiicon Defiimed>;

End POSIXX_Proofiil lees;

B.1 Options
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B.2 Standards

The following standards are required in whole or in part by one or more of the
four included profiles.
Table B-2 — Ada Standards
Standard PSE51 PSE52 PSE53 PSE54
POSIX.5b PRT PRT PRT ALL
Ada RM PRT PRT PRT PRT
Cstd + Dr‘\Qly"ll 1h’ 1c ORT ORT ORT ORT
POSIX.2/2a PRT PRT PRT PRT,
NOTE:
ALL — Required for all four profiles.
PRT — Partial, only the subset options called out in B.3.
OPT — Optional for this profile.
B.3 Constraints
Some of the realtime profiles defined in this standard require only specific Units of
Functionality of the required standards. /The absence of particular elements of
these standards introduces constraints.on)the use of some of the features of par-
ticular functions. This subclause defines the constraints that an application
strictly conforming to one of the profiles shall observe when using each of|the
functions required by that profile.
B.3.1 POSIX.5b
The following tables, contain the required options, limits, and any other ton-

straints on POSIX.5h.
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Table B-3 — POSIX.5b Limits Requirements

Limits PSE51 PSE52 PSE53 PSE54

POSIXK_Linmittss. Goroups_ Maxiinme F-irrsst 0 0 0 >=8
POSIXK_Linmittss.Change_Owner__Restrriicctiioon NRQ NRQ NRQ MAN
POSIXX_Linmittss.Job_Contrrol__Supportt NRQ NRQ NRQ MAN
POSIXX_Linmittss.F-il leename_Trwncatiicon NAM PRI PRI PRI
POSIXX_Linmittss.SSaved_IDs_Supportt NRQ NRQ NRQ MAN
me_l EMM'EP"CD' I\IDQ I\IDQ I\IDQ NA
POSIXX_Linmittss.SSiggnal__Entrriiees__Supportt NRQ NRQ NRQ NRQ

NOTE:
NRQ — Not required for this profile.
MAN — Mandatory for this profile.
NAM — Mandatory to generate an error for object names longerthan NAME_MAX.

PRI — The primary file system shall generate an error for pathname components Ignger
than NAME_MAX. The user is responsible for semantics of other file systems|that
may be mounted.

The ranges of the following subtypes in the*package POSIX_Ogptiioons shall be
Falsse...Fralsse in PSE51, PSE52, and PSE5S3. For PSE54, they shall have the rgnge
Trwe.. TTrwe:

Job_Contrrol__Supportt .
Saved IDs Supportt .
Change_Oummer__Restifiicctiiocon.

The range of the subtype POSIXX_Omptiicons.Filleename_Trwncatiioon shalll be
Falsse...Fralsse in all fotir profiles.

In all profiles that\do’not support the POSIX_JOB_CONTROL Unit of Functionality,
the subprogram POSIXX_Siggnalss. Set__ Stopped_Chil ldd_Siggnal shall fail silent]y.

In all profiles:that do not support the POSIX_JOB_CONTROL Unit of Functionality,
the subprogram POSIXX_Siggnalss. Stoopped_Chil ldd_Siggnal__Enableed shall return
False.

POSIXK_Linmittss.@moups_ Maxinma FRirrsst  shall be zero for PSE51, PSE52, [and
PSES3. For PSE54 it shall be greater than or equal to eight.

POSIXX_Termimal__Functiicons.Dissablee_Contrrol__Characteer (which correspgnds

— 10 _POSIX_VDISABLE) 1S Not supportedim PSES L, PSESZ, and PSES3For PSES4,

PO";TI)Q(_Ter_rTri'mal_Functti ioons.Missablee_Contrrol__Characteer shall not raise
POSIX_Ernraor with an error code of Operaatiioon_Not__Imydeementeed.

For PSE51 and PSE52, the blocking behavior of all operations defined by POSIX.5b
shall be Tasks (see POSIX.5b, clause 2.4.1.5).

Subprograms not supported by a given profile shall raise POSIXX_Errar, returning
an error code of Operatiicon_Not__Supportteed, except as noted otherwise.
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All Ilmege and Valwe functions that appear in the packages supported by a profile
must be implemented.

Where an overloaded subprogram is required by a Unit of Functionality, all forms
of the subprogram appearing in the referenced clause must be supported, except
as otherwise noted.

B.3.1.1 Single Process Function Behavior

The subprograms in Table B-4 shall behave as described in the referenced clause,

except that:

(1) An application strictly conforming to PSE51, PSE52, PSE53, .ory-PYES4
shall not call the functions POSIX_ Confiiggurables’ Systesm -
Linmittss. Systeem POSIXX Versioon or POSXX Confiiggurablee” Systegm -
Linmittss. Bysteem POSIXX_Ada_Verssiocon, since a meaningfub value capnot
be returned.

(2) A conforming application must act as if POSX_Linmittss.CChil lgd_-
Processes MaximlLast = 0.
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Table B-4 — POSIX_SINGLE_PROCESS Subprograms

Package/Subprogram Reference Status
9 prog in POSIX.5b | PSES1 PSE52 PSE53 PSE54
POSIX: 2.4 MAN MAN MAN MAN
All
POSIX_Linmittss: 2.6 MAN MAN MAN MAN
All
POSIXX_Optiiocons: 2.5 MAN MAN MAN MAN
All
POSIX_Confiiggurablee_Systeem Linmittss: 4.5 MAN MAN MAN MRAN
All
POSIXX_Caleendar : 4.4 MAN MAN MAN MIAN
All
POSIXX_Process_Envirronment : 4.3 MAN MAN MAN MAN
Arggument__ Lisst 4.3.1
Copy_ Froom _Currreent__Enviirronment 4.3.2
Copy_To_ Curireent__Enviirronment 4.3.2
Copy_ Envirronment 4.3.2
Clecar__Envirronment 43.2
Set_ Envirronment_ Variiaablee 4.3.2
Delectee Envirronment__Variiaablee 4.3.2
Length 4.3.2
For__Every Envirronment_ Variiaablee 4.3.2
For__Every_Currreent__ Envirronment_ Variiaablee 4.3.2
Envirronment_ Valwe_Of 4.3.2
Iss_Envirronment_ Variiaablee 4.3.2
NOTE:
MAN — Mangdatory for this profile.
B.3.1.2 Multi*Process Function Behavior
The subprograms listed in Table B-5 shall behave as described in the referenced
clauséiexcept as follows :
(1) An application strictly conforming to PSE53 shall use the Patthname
parameter of POSX_Praocess_Priinmittiiwes.Staartt_ Process, or [the
Filleename parameter of POSIXX_Process_ Priimmittiiwes. Startt_ Process_ -

Searcimn onty 1o specify the name of the pProcess image 1o be executed,
without any file system semantics implied, because this profile does not
require general file system capabilities.

(2) An application strictly conforming to PSE53 shall not call the subpro-
grams contained in the package POSIXX_Unsafee_Process_Priinmttiiwes,
but shall instead rely upon either PORIX_Praocess_ Priinmittiiwes. Staartt_ -
Process or POSX Process Priinmittiiwes.Staartt Process Search to
create new processes.
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Table B-5 — POSIX_MULTI_PROCESS Subprograms

Package/Subprogram _Reference Status
in POSIX.5b PSES51 PSE52 PSE53 PSES54

POSIX_Praocess_Priinmittiiwes: 3.1 NRQ NRQ MAN MAN
All

POSIX_Unsafee Praocess_Priinmittiiwes: 3.2 NRQ NRQ NRQ MAN
All

POSIX_Praocess_Tinmes: 4.2 NRQ NRQ MAN MAN
All

POSIXX_Process_ Iddentiiffiiccatiioon: 4.1 NRQ NRQ MAN MAN
Get_ Process 1D 4.1

Get_ Parent_ Process_ID 4.1

NOTE:

NRQ — Not required for this profile.

MAN — Mandatory for this profile.

B.3.1.3 Job Control Function Behavior

The functions listed in Table B-6 shall\behave as described in the referenced

clause with the following additional constraints:

(1) In all profiles that do not support the POSIX_JOB_CONTROL Unift of

Functionality, the subprogram POSIXK_Siggnalss.Set Stopped_Chil lgd_-

Siggnal shall fail silently.

(2) In all profiles that do not support the POSIX_JOB_CONTROL Unift of
Functionality;<x:”’the  subprogram
Siggnal__Enableed shall return Falsse.

POSIX_Siggnalss. Stopped_Chil Igd_ -
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Table B-6 — POSIX_JOB_CONTROL Subprograms

Package/Subprogram _Refe rence Status
in POSIX.5b PSES51 PSE52 PSE53 PSE54

POSIXX_Process_ Iddentiiffiiccatiioon: 4.1 NRQ NRQ NRQ MAN
Set_ Process_Group_ 1D 4.1.2

Creeatee Process_Group 4.1.2

POSIXX_Termimal__Functiicons: 7.2 NRQ NRQ NRQ MAN
Get_ Process_Group_ 1D 7.2.11

Set_ Process_Group_ 1D 7.2.11

POSIX_Siggnalss: 3.3 NRQ NRQ NRQ MAN
Set_ Stoopped_Chilldd_Siggnal 3.3.10

Stoopped_Chilldd_Siggnal _Enableed 3.3.10

NOTE:
NRQ — Not required for this profile.
MAN — Mandatory for this profile.

B.3.1.4 Signals Subprograms Behaviof:

The subprograms listed in Table B-7.shall behave as described in the referenced
clause, except for the following constraints :

(1) An application strictly conforming to PSE52 or PSE53 shall be consid¢red
erroneous if any signal results in abnormal termination of the profess
because these profiles do not support multiple processes.

(2) An application(strictly conforming to PSE52, PSE53, or PSE54 shall{not
call the formiof PORIX_Siggnalss.Send_Siggnal that takes a process grjoup
ID as an-argument because these profiles do not require process g:loup
functionality. An application strictly conforming to PSE51, PSE52, PSES53,
or RSE54 shall not attempt to bind a signal to a task entry.
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Table B-7 — POSIX_SIGNALS Subprograms

STANDARDIZED APPLICATION ENVIRONMENT PROFILE

Package/Subprogram _Reference Status
in POSIX.5b PSE51 PSE52 PSE53 PSE54
POSIXX_Siggnalss: 3.3 MAN MAN MAN MAN
Add_Siggnal 3.3.7
Add_Alll__Siggnalss 3.3.7
Delestes_Siggnal 3.3.7
Delestes—AlH—Siggnalss 33+
Iss_ Mamiber 3.3.7
Send_Siggnal 3.3.18
Set_ Bloocked_Siggnalss 3.3.8
Bloock_ Siggnalss 3.3.8
Unbloock_Siggnalss 3.3.8
Bloocked_Siggnalss 3.3.8
Ipnoree_ Siggnal 3.3.9
Uniggnores_ Siggnal 3.3.9
Iss_Iggnoresd 3.3.9
Pendimg_Siggnalss 3.3.11
Awaitt_ Siggnal O 3.3.15
Awaitt_Siggnal _ Or_Tinmeout 0 3.3.15
Imteerrrwpt_Task 3.3.20
Get_ Siggnal [T 3.3.12
Set_ Siggnal [T 3.3.12
Get__Notiiffiiccatiioon 3.3.12
Set__Notiiffiiccatiioon 33.12
Get_ Dataal[T] 3.3.12
Set_ Dataa[T] 3.3.12
NOTE:
MAN — Mandatory for this profile.
0— (Return type Signal)
(I0— _ (Operation type Signal_Event)

B.3.1.5 User Group Subprogram Behavior

The Subprograms listed in Table B-8 shall behave as described in the referenced

clause.
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Table B-8 — POSIX_USER_GROUPS Subprograms

Package/Subprogram _Reference Status
in POSIX.5b PSE51 PSE52 PSE53 PSE54
POSIX_Praocess_ Identiiffiiccatiioon: 4.1 NRQ NRQ NRQ MAN
Get__Real User_ID 4.1.3
Get_ Efffeectiive_User 1D 4.1.3
Get_Real Group_ID 4.1.4
Gat—Eftfemetiwe—Graup—HD 414
Set_User_ID 4.1.3
Creeatee_Sessiioon 4.1.2
Set_ Group_ID 4.1.4
Get_ Groups 4.1.4
Get__Logim_Name 4.1.3
Get_ Process_Group_ 1D 4.1.3

NOTE:

NRQ — Not required for this profile.

MAN — Mandatory for this profile.

B.3.1.6 File System Subprogram Behavior

The subprograms listed in Table B-9 shall behave as described in the referenced

clause.
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