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IEEE Standards documents are developed within the Technical Com- 
mittees of the IEEE Societies and the Standards Coordinating Commit- 
tees of the IEEE Standards Board. Members of the committees serve 
voluntarily and without compensation. They are not necessarily members 
of the Institute. The standards developed within IEEE represent a con- 
sensus of the broad expertise on the subject within the Institute as well as 
those activities outside of IEEE that have expressed an interest in partic- 
ipating 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 provide other goods and services related to 
the scope of the IEEE Standard. Furthermore, the viewpoint expressed at 
the time a standard is approved and issued is subject to change brought 
about through developments in the state of the art and comments 
received from users of the standard. Every IEEE Standard is subjected to 
review at least every five years for revision or reaffirmation. When a docu- 
ment is more than five years old and has not been reaffirmed, it is reason- 
able to conclude that its contents, although still of some value, do not 
wholly reflect the present state of the art. Users are cautioned to  check to 
determine that they have the latest edition of any IEEE Standard. 

Comments for revision of IEEE Standards are welcome from any inter- 
ested party, regardless of membership affiliation with IEEE. Suggestions 
for changes in documents should be in the form of a proposed change of 
text, together with appropriate supporting comments. 

Interpretations: Occasionally questions may arise regarding the mean- 
ing of portions of standards as they relate to specific applications. When 
the need for interpretations is brought to the attention of IEEE, the Insti- 
tute will initiate action to prepare appropriate responses. Since IEEE 
Standards represent a consensus of all concerned interests, it is impor- 
tant to ensure that any interpretation has also received the concurrence 
of a balance of interests. For this reason IEEE and the members of its 
technical committees are not able to provide an instant response to inter- 
pretation 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, IEEE Standards Board 
445 Hoes Lane 
P.O. Box 1331 
Piscataway, N J  08855-1331 
USA 

IEEE standards documents may involve the use of patented 
technology. Their approval by the Institute of Electrical and Electronics 
Engineers, Inc. does not mean that using such technology for the purpose 
of conforming to such standards is authorized by the patent owner. It 
is the obligation of the user of such technology to obtain all necessary 
permissions. 
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(This introduction is not a normative part of IEEE Std 1353-1994, IEEE Standard for Information 
Technology-ACSE and Presentation Layer Services-Application Progam Interface (API) [C Lan- 
guage Binding], but is included for information only.) 

Purpose 

This standard defines a C language binding to the language-independent ACSE 
Presentation Services API defined in IEEE Std 1351-1994 (2). 

Related Standards Activities 

There are no related standards activities at this time.’) 

Extensions are approved as “ammendments” or “revisions” to this document, fol- 
lowing the IEEE Standards procedures. 

Approved supplements are published separately and distributed with orders from 
the IEEE for this document until the full document is reprinted and such supple- 
ments are incorporated in their proper positions. 

If you have any question about the completeness of your version, you may contact 
the IEEE Standards Department [+1(908) 562-3800] to determine what supple- 
ments have been published. 

If you have an interest in participating in the working groups addressing these 
issues, please send your name, address, and phone number to the Secretary, IEEE 
Standards Board, Institute of Electrical and Electronics Engineers, Inc., P.O. Box 
1331,445 Hoes Lane, Piscataway, N J  08855-1331, and ask to have this forwarded 
to the chairperson of the appropriate PASC working group. 

1 )  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, USA; Telephone: 
+1 202 371-0101; FAX: +1 202 728-9614. 
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submission to the IEEE Standards Board: 
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IEEE Standard for Information Technology- 
ACSE and Presentation Layer Services- 
Application Progam Interface ( N I )  
[C Language Binding] 

Section 1: General 

1.1 Scope 

This standard defines an ISO/IEC 9899 : 1990 {U C language binding to the 
language-independent API defined in IEEE Std 1351-1994 {2}. It is intended to 
support application portability a t  the source-code level and to be used by applica- 
tion developers, system implementors, test method writers, and users. 

1.2 Normative References 

The following standards contain provisions that, through references in this text, 
constitute provisions of this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to revision, and parties to agree- 
ments based on this standard are encouraged to investigate the possibility of 
applying the most recent editions of the standards listed below. 

{ l} ISO/IEC 9899 : 1990,l’ Programming Languages - C. 

14 

15 
16 G e n b e  20, SwitzerlandISuisse. 

1) ISO/IEC documents can be obtained from the I S 0  office, 1 Rue de VarembC, Case Postale 56, CH-1211, 
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30 Box 1331, Piscataway, NJ, 08855-1331, USA. 

IEEE 
Std 1353-1994 IEEE STANDARD FOR INFORMATION TECHNOLOGY-ACSE AND 

(2) IEEE Std 1351-1994;) IEEE Standard for Information Technology-ACSE 
and Presentation Layer Services-Application Program Interface ( M I )  
[Language Independent]. 

1.3 Conformance 

1.3.1 Implementation Conformance 

1.3.1.1 Requirements 

A conforming implementation for this standard shall be a conforming implementa- 
tion, as defined in IEEE Std 1351-1994 (21, for the programming language binding 
specification that is contained in this standard. 

1.3.1.2 Documentation 

A conformance document shall be available for an implementation claiming confor- 
mance to this standard. It shall satisfy the requirements that are defined in IEEE 
Std 1351-1994 {2} for a conformance document for a programming language bind- 
ing specification. 

The phrases “shall document” or “shall be documented” in this standard or in a 
programming language binding specification for this standard mean that docu- 
mentation of the feature shall appear in the conformance document, as described 
previously, unless the system documentation is explicitly mentioned. 

The system documentation should also contain the information found in the con- 
formance document. 

1.3.1.3 Conforming Implementation Options 

There are no implementation options specific to the C Binding. See the language- 
independent specification in IEEE Std 1351-1994 (2) for a list of the implementa- 
tion options defined there. 

1.3.2 Application Conformance 

All applications claiming conformance to a programming language binding 
specification for this standard shall fall within one of the following categories. 

2) IEEE documents can be obtained from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. 

2 1 General 
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1.3.2.1 Strictly Conforming Application 

A Strictly Conforming Application is an application that requires only the facilities 
described in this standard, in the programming language binding specification, 
and in the applicable language standards. Such an application shall accept any 
behavior described in this standard or in the programming language binding 
specification as unspecified or implementation-defined, and for symbolic constants 
shall accept any value in the ranges permitted by this standard and the program- 
ming language binding specification. 

1.3.2.2 ISO/IEC Conforming Application 

An ISOAEC Conforming Application of a programming language binding 
specification for this standard is an application that uses only the facilities 
described in this standard, in the programming language binding specification, in 
the applicable language standards, and in other language binding standards 
approved by IS0 or IEC. Such an application shall include a statement of confor- 
mance that documents all options and limit dependencies, and all other IS0 or 
IEC standards used. 

1.3.2.3 Conforming Application Using Extensions 

A Conforming Application Using Extensions of a programming language binding 
specification for this standard is an application that differs from a Conforming 
Application only in that it uses nonstandard facilities that are consistent with this 
standard and with the programming language binding specification. Such an 
application shall fully document its requirements for these extended facilities, in 
addition to the documentation required of a Conforming Application. 

1.4 Test Methods 

No test methods are available for this standard. 
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Section 2: Terminology and General Requirements 

2.1 Conventions 

2.1.1 General and Typographic Conventions 

When presented in Synopsis sections or in extended code fragments, C language 
source code is printed using fixed width font. Where C language names or 
code fragments appear in the text of the standard, the following conventions 

- A C language function name, function argument name, data reference, or 
code fragment appears in italic font, ap-cdata-t.syncq-sn. A function 
name is indicated by following parentheses, ap-rcu 0. 

- A C language typedef name appears in bold font, ap-cdata-t. 

- A symbolic constant, other than an error name, appears unadorned in 

- A symbolic constant for an error name is surrounded by brackets, 

apply: 

Roman (normal) font capitals, AP-NDELAY. 

[A€-NOTSUPPORTED] . 

16 2.1.2 Language-Independent Conventions 

17 

18 

When making reference to language-independent objects defined in IEEE Std 
1351-1994 {2}, the conventions defined in that standard shall apply. 

19 2.2 Definitions 

20 2.2.1 Terminology 

21 For the purposes of this standard, the following definitions apply: 
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2.2.1.1 conformance document: A document provided by an implementor that 
contains implementation details as described in 1.3.1.2. 

2.2.1.2 implementation defined: An indication that the implementation shall 
define and document the requirements for correct program constructs and correct 
data of a value or behavior [ISOAEC 9945-1 : 1990 {Bl}] . 

2.2.1.3 may: An indication of an optional feature [ISOBEC 9945-1 : 1990 {Bl}]. 

With respect to implementations, the word may is to be interpreted as an optional 
feature that is not required in this standard, but can be provided. With respect to 
Strictly Conforming Applications, the word may means that the optional feature 
shall not be used. 

2.2.1.4 shall: An indication of a requirement on the implementation or on 
Strictly Conforming Applications, where appropriate [ISOAEC 9945-1 : 1990 {Bl}] . 

2.2.1.5 should: 

(1) With respect to implementations, an indication of an implementation rec- 
ommendation, but not a requirement [ISOAEC 9945-1 : 1990 {Bl)]. 

(2) With respect to applications, an indication of a recommended program- 
ming practice for applications and a requirement for Strictly Conforming 
Applications [ISOAEC 9945-1 : 1990 {Bl)]. 

2.2.1.6 supported: A condition regarding optional functionality. 

Certain functionality in this standard is optional, but the interfaces to that func- 
tionality are always required. If the functionality is supported, the interfaces 
work as specified by this standard (except that they do not return the error condi- 
tion indicated for the unsupported case). If the functionality is not supported, the 
interface shall always return the indication specified for this situation [ISOAEC 
9945-1 : 1990 {Bl}]. 

2.2.1.7 system documentation: All documentation provided with an implemen- 
tation, except the conformance document [ISOAEC 9945-1 : 1990 {Bl}]. 

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

2.2.1.8 undefined: An indication that this standard imposes no portability 
requirements on the use by an application of an indeterminate value or its behav- 
ior with erroneous program constructs or erroneous data [ISOAEC 9945-1 : 1990 
{Bl}I. 
Implementations (or other standards) may specify the result of using that value or 
causing that behavior. An application using such behaviors is using extensions, as 
defined in 1.3.2.3. 
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2.2.1.9 unspecified: An indication that this standard imposes no portability 
requirements on applications for correct program constructs or correct data 
regarding a value or behavior [ISOAEC 9945-1 : 1990 {Bl)]. 
Implementations (or other standards) may specify the result of using that value or 
causing that behavior. An application requiring a specific behavior, rather than 
tolerating any behavior when using that functionality, is using extensions, as 
defined in 1.3.2.3. 

2.2.2 General Terms 

For the purposes of this standard, the terms defined in IEEE Std 1351-1994 {2) 
shall apply. 

2.2.3 Abbreviations 

For the purposes of this standard, the abbreviations defined in IEEE Std 
1351-1994 (2} shall apply. The following additional abbreviations are used in this 
standard . 

2.2.3.1 C Standard: ISO/IEC 9899 : 1990 11). 
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NOTE: This section provides additional overview material for the C Binding to the APS API and is 
not Normative. I t  does not contain requirements for conforming implementations. 
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3.1 Functions and Mechanisms 

3.1.1 User Data Buffering 

Most of the primitives supported by the service use the user data parameter of the 
ap-rcu() or ap-snd() functions to send or receive user data. The amount of data 
associated with a primitive varies from a few octets for a P-DATA primitive, to 
an unlimited amount for a P-DATA primitive. In order to provide a consistent 
interface, a single mechanism has been designed to cater for both extremes. The 
mechanism separates the functions of buffer allocation and use by defining two 
structures: ap-osi-dbuf-t is a structure that controls an allocation of buffer 
space, containing a pointer to the start and end of the buffer (db-base and 
db-limit) and a reference count (db-ref); ap-osi-vbuf-t is a structure that con- 
trols the use of space, containing a pointer to the ap-osi-dbuf-t structure that 
controls a buffer (b-datap), and read and write pointers (b-rptr and b-wptr), which 
indicate the portion of that buffer reserved by this structure. It also contains a 
b-cont element, which can be used to chain a series of ap-osi-vbuf-t structures 
together. 

This mechanism allows data to be passed between the service and the client in one 
or more discrete buffers, using start and end pointers to identify the portion(s) of 
each buffer that contains valid data. The client may elect to provide allocation 
functions for the buffers that the service uses to receive data. 

Figure 3-1 shows the ap-osi-vbuf-t and ap-osi-dbuf-t structures. Figure 3-2 
shows a more sophisticated example of the use of the buffering structures, with 
two separate segments of data passed in a single buffer. 

For data being sent, the service user is responsible for freeing buffers once the 
ap-sndo function has completed. For data received, the service allocates the nec- 
essary buffers, possibly using the user allocation functions. Again the client shall 
free these buffers once the data contained in them has been processed. 
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Figure 3-1 - Basic Buffer Structures 
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Figure 3-2 - Multiple Reference Buffer Example 
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1 3.1.2 Error Reporting 

2 
3 
4 
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Most operations return a result code as the operation value. This code is zero if the 
operation was completely successful, and -1 if any sort of error or warning condi- 
tion occurred. In addition, each function includes an error code return location, 
a p e r m o j ,  as its final argument. The client shall pass a pointer to a location into 
which an error code is returned if the result of the operation is -1. The value in 
this location is unchanged if the operation result is zero (that is, “SUCCESS”). 
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Section 4: A P S  Environment 

The C Binding for the ACSEFresentation API supports the environment defined 
in IEEE Std 1351-1994 {2}. The C Binding for the datatypes that represent the 
environment attributes are defined in section 5. This section defines the C 
Binding-specific aspects of the APS environment. 

4.1 Environment Attribute Identifier-es 

Table 4.1 lists the #defines and C language types used to identify attributes of the 
APS Environment and to get or set their values. The identifiers are derived from 
the environment attribute names defined in IEEE Std 1351-1994 (2) by adding the 
prefix AP-. 
An implementation conforming to this standard shall define each of the identifiers 
in this list as a unique bit mask. 
NOTE: The values are defined as bit masks for use in the C Binding-specific mask field of the 
ap-a-assoc-em-t typedef. In addition, they may be passed as the kind argument to the upfree0 
function to free the storage associated with substructures. 
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Table 4-1 - Environment Attribute IdentifierdTypes 

I Identifier I C M e  I 
I AP-ACSE-AVAIL I G i g n e d  lonR 1 
1 AP-ACSE-SEL I unsigned long I 
I AP-AFU-AVAIL I unsigned long I 
I AI-AFU-SEL I unsignedlong I 
I AP-BIND-PADDR I ap-paddr-t I 
1 AP-CLD-AEID I ap-aei-api-id-t I 

I AP-CLD-CO"-ID I ap-conn-id-t 1 

I AP-CLG-APID I ap-aei-api-id-t I 

I AP-DIAGNOSTIC I ap-diagt I 

I AP-DPCR I unsigned long I 
I AP-FLAGS I unsigned long I 
I AP-INIT-SYNC-PT I unsigned long I 

AP-LIB-SEL unsigned long 

I AP-MODE-AVAIL I unsigned long I 
I AP-MODE-SEL I unsigned long I 
I AP-MSTATE I unsigned long I 
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Table 4.1 - Environment Attribute Identifierd'ypes (concluded) 

I AP-PCDRL I ap-cdrl-t 

I AP-PFU-AVAIL I unsignedlong I 
AP-PFU-SEL 

AP-PRES-AVAIL 

AP-PRES-SEL 

AP-QLEN 

AP-QOS 

I AP-REM-PADDR 

I AP-ROLE-ALLOWED 

ap-qost 

unsigned long I 
I AP-ROLE-CURRENT I unsigned long I 

I AP-SESS-AVAIL I unsigned long I 
I AP-SESS-SEL 1 unsignediong I 
I AP-SESS-OPT-AVAIL I unsigned long I 
1 AP-SFU-AVAIL I unsigned long I 
I AP-SFU-SEL 1 unsignedlong I 

4.1 Environment Attribute Identifiersmypes 
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5.1 Introduction 

This section defines the C Binding to the service interface. 

5.2 C Type Definitions 

This clause provides the C Bindings for the language-independent datatypes 
defined in section 5.2 of IEEE Std 1351-1994 {Z}. 
In general, the name of the C datatype is derived from the associated LI datatype 
name by adding the prefix “ap-” and converting the “-type” suffix to “-t”. Thus 
the LI datatype aeq-type becomes the C typedef ap-aeq-t. Where this conversion 
does not apply, the definition indicates the associated LI datatypeb). 

There are some LI datatypes for which there are not equivalent C language 
typedefs. These datatypes are listed in 5.2.19, where their C Binding representa- 
tion is defined. 

5.2.1 ap-aei-api-id-t 

This structure implements the LI dataype aei-apiid-type. 

5.2.1.1 C Declaration 

typedef struct { 
int size; / *  buffer size in bytes */  
unsigned char *udata; / *  buffer with user encoded --identifier * /  

/* or AP-identifier * /  
1 ap-aei-api-id-t; 

5.2.2 ap-aeq-t 

This structure implements the LI dataype aeq-type. 
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