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Foreword

1SO

(the International Organization for Standardization) and IEC (the Inter-

natignal Electrotechnical Commission) form the specialized system for worldwide
standardization. National bodies that are members of ISO or IEC participate in the
devefopment of International Standards through technical committees established
by the respective organization to deal with particular fields of technical activity.

ISO

hnd IEC technical committees collaborate in fields of mutual interest. Other

interpational organizations, governmental and non-governmental, in liaison with

ISO

and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint
techgical committee, ISO/IEC JTC 1. Draft International Standards adopted by the
joint|technical committee are circulated to national bodies for voting. Publication
as ap International Standard requires approval by at least 75 % of the national
bodigs casting a vote.

Interpational Standard ISO/IEC 13719-2 was prepared by the European Computer
Manpfacturers Association (ECMA) (as Standard ECMA-158) and was adopted,

und

a special “fast-track procedure”, by Joint Technical Committee ISO/IEC

JTC 1, Information technology, in paralle]l with its approval by. national bodies of
ISO pnd IEC.

ISOAEC 13719 consists of the following parts, under the general title Information

‘tech

ology — Portable Common Tool Environment (PCTE):

—| Part 1: Abstract specification

vi

Part 2: C programming language binding
Part 3: Ada programming language binding
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Information technology — Portable Common Tool

Environment (PCTE) —

Part 2:
C programming language binding

1 Scope

This part of ISO/IEC 13719 defines the standard-binding of the Portable Commpn Tool
Environment (PCTE), as specified in ISO/IEC_13719-1, to the C Programming Language.

A number of features are not completely defined in ISO/IEC 13719-1, some freedom being
allowed to the implementor. Some of these’ features are specified as implementatiof limits.
Some constraints are placed on these.implementation limits by this C Language [Binding
Standard. These constraints are specified in clause 24, Implementation Limits.

PCTE is an interface to a set of facilities that forms the basis for constructing envirpnments
supporting systems engineering- projects. These facilities are designed particularly to|provide
an infrastructure for programs which may be part of such environments. Such programs,
which are used as aids_to system development, are often referred to as tools.

2 Conformance

An implementation of PCTE conforms to this part of ISO/IEC 13719 if it conforms to 2.2
of ISO/IEC,13719-1, where the binding referred to there is taken to be the C Language
Binding ‘defined in clauses 1 to 5 and 8 to 25 of this part of ISO/IEC 13719. All other
clauses-in this part of ISO/IEC 13719 are provided as assistance to the reader and| are not
normative.

The C Language Binding defined in this part of ISO/IEC 13719 conforms to| 2.1 of
ISO/MEC 13719-1

3 Normative references

The following standards contain provisions which, through reference in this text, constitute
provisions of this part of ISO/IEC 13719. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to agreements based on this
part of ISO/IEC 13719 are encouraged to investigate the possibility of applying the most
recent editions of the standards indicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.
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ISO 8601:1988, Data elements and interchange formats — Information
interchange — Representation of dates and times.

ISO 8859-1:1987, Information processing — 8-bit single-byte coded graphic
character sets — Part 1: Latin alphabet No. 1.

ISO 9899:1990, Programming languages — C.

ISO/IEC TR 10182:1993, fnformdtion technology — Programming languages , their

environments and system software interfaces — Guidelines for
language bindings.

ISOfIEC 11404:—D), Information technology — Programming languages their
environments and system software interfaces — Language-
independent datatypes.

ISONIEC 13719-1:1995, Information technology — Portable Common'Tool

Environment (PCTE) — Part 1: Abstract specification.

4 Definitions

Definitions used in this part of ISO/IEC 13719 are those défined in ISO/IEC 13719-1.

5 Formal notations

Two formal notations are used in this part of ISO/IEC 13719. For each bound operatioy,
the abstract specification is given using a subset of the Vienna Development Methofl
Specification Language (or VDM-SL), exaetly as it is specified in ISO/IEC 13719-1. Far
the C Language binding for each operation, the function prototype syntax is used as definefl
i ISO 9899. '

utline of the standard

lause 7 describes the strategy used to develop this binding specification.

q

G

(lause 8 contains thé mapping from the datatypes that are used in the Abstradt
Specification to C Lahguage datatypes.

C

lauses 9 to 22 define the binding of datatypes and operations in the corresponding clause
" ISO/IEC 13719-1.

2
12}

=)

Clause 23 defines the binding of object, attribute, link, and type references, as specified i
28.1.2and 23.2 of ISO/IEC 13719-1.
C

Jause 24 defines the binding of the implementation limit functions described in ISO/IEC
13719-1, clause 24.

Clause 25 defines the binding of the error conditions specified in ISO/IEC 13719-1,
appendix C, and defines binding-defined error conditions for the C Binding.

1) To be published
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7 Binding strategy

7.1

7.2

— ISOMIEC TR 10182 should be foltowed as faras possible for binding method 17_py

C Programming Language Standard
This part of ISO/IEC 13719 is a conforming program according to ISO 9899.
General Principles | '

The following general principles were applied when generating the binding in this
ISO/IEC 13719.

completely defined procedural interface.

1995(E)

part of

bvide a

Each operation in ISO/IEC 13719-1 should be represented by exactly orie operption in

this part of ISO/IEC 13719 except possibly when the abstract opetafion has
functionality depending on the values of one or more parameters.

distinct

Each operation in this part of ISO/IEC 13719 should have the same number of parpmeters

as does the corresponding operation in ISO/IEC 13719-1.

All operations in this part of ISO/IEC 13719 should return an integer status vajue. All
other values returned by the operation should be passéd-back to the caller via aj output

parameter. The return value of the operation should indicate success or failure only.

Operation and parameter names should be the“same in this part of ISO/IEC 13719 as

they are in ISO/IEC 13719-1, with the exception that identifiers with file scope
begin 'Pcte ’ and otherwise consist of lowercase letters and underscores. Thg

k4

standard guarantees that there are no ambiguities in names prefixed by "Pcte .

All additional names introduced ip:this part of ISO/IEC 13719 which are visibl¢

2

the interface (except header namies, see 8.5) should begin "Pcte ’ and otherwise

should
PCTE

across
consist

of lowercase letters, underscores and digits, or begin ’PCTE ’ and otherwise CO}FSiSt of
t

uppercase letters, underscores and digits. The PCTE standard guarantees that

b

no ambiguities in names prefixed by ’PCTE ’ or "Pcte .

cre are

Wherever practical, types introduced for passing complex data entities between caller and

operation (and vice versa) should be private types defined by this part of ISO/IEC

13719.

The principle, should only be ignored for reasons of ease of use and efficigncy of

implementation.

Each simple datatype in ISO/IEC 13719-1 should be mapped to a correspondi
defined in this part of ISO/IEC 13719. Each implementation of the binding shoy
be)free to map the binding-defined type to an efficient C Language basic type app
for the platform of the implementation, within the constraints specified in this
ISO/IEC 13719.

7.3

A general policy of memory allocation should be adopted; see 7.5
Sets and Sequences

Some Complex data entities to be passed into or retrieved from an operation are

ng type
tid then
ropriate
part of

defined

as sets or sequences of a base type in ISO/IEC 13719-1. Bounded set types are mapped
individually to bit-significant natural numbers; unbounded set and sequence types are
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7.4

mapped to a private type, Pcte sequence with operations for creation, population,
retrieval and deletion. These operations allow multiple elements of sets and sequences to
be set and read in a single operation, from or to an array object of an appropriate base
type. Thus, the data for sets and sequences can be easily manipulated using standard C
Language paradigms, while allowing the implementation to choose the best
implementation for such sets and sequences.

Character Strings

In ISOAEC 13719.1 two different types are used to represent sequences of characters.
String is a sequence of Octets allowing all 8-bit values and Text is a sequence of lafin| 1
graphic characters. Contents, string attributes etc., are of type String; keys, type“names
etc., are of type Text. ‘

In the C Bindings, String is mapped to Pcte string (see 8.2.11). Text is mapped to the
native C language string with a possibly fixed length, i.e. char *»with operatiohs
depending on NUL (’\0’) character termination (see 8.2.6).

Memory Allocation

Communication between caller and operation is effected by‘the transfer of data into @n
operation via an input parameter or back from an operation via an output parameter.
There are two types of such parameters: public and private.

All instances of a public type are allocated and managed by the caller of the operatign.
All instances of a private type are allocated. 'and managed by the implementation.
However, the extraction of data from a private type is again by data transfer in instancg
of a public type via an operation on the private type. In these cases also, the caller of the
operation is required to allocate and manage the instances of the public type. The caller
is further required to allocate sufficient space to contain a handle to the private type, the
type of which is always a pointer’ to an internal data structure of undefined form.
Operations on the private type are provided to create and discard these internal ddta
structures.

w

Data stored in an instance of a private type is owned by the implementation. The
implementation is responsible for allocating, managing and deallocating the memory us¢d
to store this data.~Futrthermore, after a handle to an instance of a private type has be¢n
returned to theCealler of an operation, via an output parameter, the implementation |is
responsible for’maintaining the data stored therein, until the caller explicitly indicates that
the data ig'noe’longer needed, by invoking the discard operation on that instance.

Data .stored in an instance of a public type and passed into an operation via an inpput
parameter, is owned by the caller of the operation. The caller is responsible fpr
allocating, managing and deallocating the memory used to store this data. The caller [is

a O M-ALN akhals ) a a a a e1n O) at= 'a on O) he

needs to access the data after the operation has
completed, the implementation is responsible for allocating additional memory and
storing therein a copy of the data.

All the operations that have sequences as "out" parameters will allocate the sequence and
return it as result of operation. The user does not need to allocate the sequence in
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advance: the user only needs to declare a Pcte_sequence variable and pass the address of
that variable. '

References and Names

Objects, attributes, links, and types are referred to in this part of ISO/IEC 13719 using
object references, attribute references, link references and type references, respectively.
References are mapped to private datatypes encapsulating two ways of designating an
object, attribute, link, or type: by an external and by an internal reference (see ISO/IEC

7.7

7.8

7.9

137191, <lause237:
Beside these references, in this part of ISO/IEC 13719 also attribute names; lin]r( names

and type names are used to refer to attributes, links, or types. These-names gepresent
external references and they are mapped to the native C language string type.

Therefore two different interfaces are provided in this Binding forclauses 9 to 22:
— one interface using names for attributes, links, and types.

— one interface using references for attributes, links, and ‘types. All operations of this
interface begin 'Pcte h ’. These operations aré~defined if an operation} of the
previous interface uses attributes, links, or types. Whenever new datatypes are
necessary, they also begin 'Pcte h ’* (see 8.7).

Operation Return Values

All the operations are mapped to functions’which return a Pcte_error_type valug, which
indicates success (PCTE NO ERROR-equivalent to PCTE OK) or failure (ong of the
other enumeration values of Pcte errof type) of the operation. All other information that
is passed between the caller and the operation is passed via "out" or "in-out" pardgmeters.

The error code PCTE_ NO ERROR is equivalent to PCTE OK (as both have the value
Zero).

Additionally the global-variable Pcte error number is set to the same return valye of the
function after each\PCTE call, but it should be noted that in case of multi-threpding or
queue handlers-this global variable cannot relied upon.

Error Conditions

Error conditions which are defined in ISO/IEC 13719-1 and which can be establigshed and
returned by the operations defined in this part of ISO/IEC 13719 are described in clause
25,

All binding defined errors are defined in 25.1(2).
Identifiers

Many of the identifiers in ISO/IEC 13719-1 are longer than 31 characters, but no two
identifiers are exactly the same within the first 31 characters. The C Programming
Language Standard requires that an internal name (i.e., a macro name or an identifier that
does not have external linkage) be unique within the first 31 characters. Thus there is no
need for any identifiers to be abbreviated in this Binding.
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ISO 9899 requires all identifiers of enumeration values to be distinct. Where ISO/IEC
13719-1 uses the same identifier for values of enumeration types bound to different C
Language enumeration types, new names have been invented.

In a few cases an abstract operation has been bound to more than one C Language
function, to cater for optional parameters; in these cases also, new names have been
invented.

Implementation Limits.

ISO/IEC 13719-1 defines a set of limits that must be honored by all implementations of
the Language Bindings. Clause 24 describes the binding-defined identifiers for these
limit values and the way in which these limits can be retrieved.

8 Datatype mapping

This clause defines the mapping of the parameter and result datatypes of the operations of
ISQ/IEC 13719-1 (PCTE datatypes) to the parameter and result datatypes-of the operations

of

this part of ISO/IEC 13719 (C datatypes).

PATE datatype names are printed in normal characters.

LI
C

Datatypes names are printed in italics.

atatype names are printed in bold except in displayeddragments of C.

Thg mapping from PCTE datatypes to C datatypes is”done in two stages via LI datatypes
defined in CD11404.2.

8.1

8.1

Mapping of PCTE Datatypes to LI Datatypes

As far as possible the names of PCTE datatypes are retained for the corresponding LI
flatatypes, but some new names are. introduced.

[he general strategy of this mapping is as follows.

. To select for each PCTE datatype a LI datatype definition which matches the
requirements of the~RCTE datatype defined in ISO/IEC 13719-1. The LI datatype
definition is, where possible, a primitive LI datatype or otherwise a generated LI
datatype.

- To define n€Ww datatype generators where needed.
To map PCTE datatypes with the same properties to the same LI datatype.
1 Mapping of Predefined PCTE Datatypes

The mapping of these PCTE datatypes is as defined in ISO/IEC 13719-1, clause 23
and is summarized in table 1.
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Table 1 - Mapping of predefined PCTE datatypes

PCTE datatype LI datatype

Boolean boolean
Integer | pcte-integer = integer

range (MIN INTEGER ATTRIBUTE..
MAX INTEGER ATIRIBUTE)

Naturat pete=naturat—=-integer
range (0. MAX NATURAL ATTRIBUTE)
Float pcte-float =

real (10, MAX DIGITS FLOAT ATTRIBUTE)
range (MIN _FLOAT ATTRIBUTE.,

MAX FLOAT ATTRIBUTE)

Time pcte-time =

time (second, 10, Pcte_accuracCy factor)

range (MIN TIME ATTRIBUTE..

MAX TIME ATTRIBUTE)

Octet octet

Text pcte-text = character string (repertoire)
Enumerated type xxx = | pcte-xxx = enumerated(valuel, value2, ...)
VALUEIVALUE2...
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8.1.2

Mapping of Private PCTE Datatypes
Table 2 - Mapping of private PCTE datatypes

8.113

PCTE datatype LI datatype
Address address
Attribute_reference | attribute_reference
Contents_handle contents_handle
Handler handler
Object_reference object_reference
Link reference link_reference
Position_handle position_handle
Profile_handle profile_handle
Type reference type_reference

Mapping of Complex PCTE Datatypes

PCTE sequence datatypes are mapped to the new datatype-generator pcte-sequencd
(see 8.1.4).

PCTE set datatypes are divided into bounded set\types and unbounded set types
Bounded set types have values which are sets of.enumeration values with at most 32
possible elements; all others are unbounded séttypes. Bounded set types are mapped
via the new LI datatype generator Bounded-seét. Unbounded set types are mapped vig
the new LI datatype generator Sequence, the order of elements being irrelevant.

When used as input parameter of an\eperation in clauses 9 to 22, a sequence which
represents a PCTE unbounded set(imay contain repeated elements. The effect for the
operation is as though each element occurred only once.

When returned as the result-of an operation in clauses 9 to 22, an unbounded set hag
no repeated elements.

PCTE map are noOtionally mapped via a new LI datatype generator Map; theif
mappings to C datatypes are defined directly. The mapping of Attribute assignments
is defined in"971. The mapping of Access rights, Acl, and Atomic_access_rights id
defined in<191.

PCTE union datatypes other than enumerations are mapped via the datatype generator
Choice.

PCTE composite and bracketed datatypes (except private PCTE datatypes, for which

see 8 172) are mapped to the da‘ra‘rype generator Record

8.14

New LI Datatype Generators
Pcte-Sequence

Description: Pcte-sequence is a datatype generator derived from Sequence by adding
further characterizing operations. In some operations, an index of LI datatype pcte-
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natural is used to identify elements in the sequence. The first element is always
indexed from O.

The characterizing operations are IsEmpty, Head, Tail, Equal, Empty, and Append
from Sequence plus Get, Put, Copy, LengthOf, and IndexOf. '

Get(s: sequence of base, index: Natural): base is undefined if ‘InOrder(LengthOf(s),
index) is true or is Head(s) if Equal(index, 0) is true; otherwise Get(Tail(s),
Add(index, negate(1))).

Put(s: sequence of base, e: base, index: Natural): sequence of base is undefined if
InOrder(Add(LengthOf(s), 1), index) is true or is Append(Create(e), s) if Equal(index,
0) is true; otherwise Append(Head(s), Put(Tail(s), e, Add(index, Negate(1)))).

Copy (s: sequence of base): sequence of base is Create() if IsEmpty(s) [is true;
otherwise Append(Head(s), Copy(Tail(s))). '

LengthOf(s: sequence of base): Natural is 0 if, ISEmpty(s); otherwise
Add(LengthOf(Tail(s)), 1).

IndexOf(s: sequence of base, e: base): Natural is undefined if IsEmpty(sO is trpe or is
1 if Equal(Head(s), e) is true; otherwise Add(IndexOf(Tail(s), e), 1).

Bounded-set

Description: Bounded-set is a datatype generator derived from Set by restricling the
cardinality of the values to 32 or less.

bounded-set of (base) = new set ofi(base) : size (0..32);

The characterizing operations -are IsIn, Subset, Equal, Difference, Union, Interfection,
Empty, SetOf, Select from Ser:



https://standardsiso.com/api/?name=1e0e62f6466500755c888c1e97b8f4f3

ISO/IEC 13719-2:1995(E) © ISO/IEC

8.2 Mapping of LI Datatypes to C Datatypes
8.2.1 LI Datatype: boolean
The LI datatype booledn is mapped to the C datatype Pcte boolean.
typedef <boolean-type> Pcte_boolean;
where <boolean-type> is a C integer type.
TRUE is represented by PCTE TRUE, FALSE is represented by PCTE_FALSE:

#define PCTE TRUE (Pcte_boolean) 1
#define PCTE FALSE (Pcte_boolean) 0

In addition, if a value of type Pcte boolean is supplied as or as part of an inpuf
parameter, it is taken as TRUE if it is not O.

Characterizing Operations

Operation C Operation

Equal(b1,b2):b | if (bl == b2)

b = PCTE TRUE;
else

b = PCTE FALSE;
Not(b1):b if (bl ==PCTE_FALSE)

b PCTE TRUE;
else

b = PCTE FALSE;
And(b1,b2):b b =bl && b2;
Or(b1,b2):b b =bllb2;

10
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8.2.2 LI Datatype: pcte-integer

The LI datatype pcte-integer is mapped to the C datatype Pcte integer.

typedef <integer-type> Pcte integer;

where  <integer-type> is a C

Characterizing Operations

ISO/IEC 13719-2:1995(E)

integer  type including
MIN_INTEGER_ATTRIBUTE to MAX INTEGER ATTRIBUTE inclusive.

Operation

C Operation

Equal(il,i2):b

if (il == 12)

b = PCTE TRUE;
else

b = PCTE FALSE;

InOrder(il,i2):b

if (il <= 12)

b = PCTE_FRUE,;
else

b = PCTE FALSE;

NonNegative(i):b

if (i>="0)

b)= PCTE TRUE;
else

b = PCTE FALSE;

Negate(il):i

1=-il

Add(i1,i2)1

1=1l +1i2

Multiply(it,i2):i

1=11 *i2

range

11
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8.2.3 LI Datatype: pcte-natural
The LI datatype pcte-natural is mapped to the C datatype Pcte natural.
typedef <natural-type> Pcte natural;

where <natural-type> is a C unsigned integer type including the range 0 to
MAX NATURAL ATTRIBUTE inclusive. ‘ :

Furthermore, the unsigned integral datatype in C Language operates under modular

the largest representable value. Therefore, ULONG MAX + 1 = 0, where
ULONG_MAX is the largest value of the chosen base unsigned integer value.

Characterizing Operations

Operation C Operation
Equal(nl,n2):b if (nl == n2)

b = PCTE TRUE;
else

b = PCTE FALSE;
InOrder(nl,n2):b if (n1 <= n2)

b = PCTE TRUE;
else

b =PCTE FALSE;
Add(nl,n2):n m=nl + n2
Multiply(nl,n2):n -0t = nl * n2

12
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8.2.4 LI Datatype: pcte-float
The LI datatype pcte-float is mapped to the C datatype Pcte float.
typedef <float-type> Pcte float;

where  <float-type> is a C floating type including the range
MIN_FLOAT_ATTRIBUTE to MAX FLOAT ATTRIBUTE inclusive, with an
accuracy of at least MAX DIGITS FLOAT ATTRIBUTE decimal digits, and able to
represent SMALLEST FLOAT ATTRIBUTE.

Characterizing Operations

Operation C Operation
Equal(f1,£2):b if (f1 == f2)
b = PCTE TRUE;
else

b = PCTE \FALSE;
InOrder(f1,£2):b if (f1 <= 12)
b = PCTE TRUE;
else
by= PCTE FALSE,;
NonNegative(i):b |~if\(f >= 0.0)
' b = PCTE TRUE;

else
b = PCTE FALSE;
Negate(f1):f f=-f1
Add(fhf2):f f=1f1+12

Multiply(f1,£2):f f=1f1*{2
Reciprocal(fl):f f=1.0/f11;

13
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8.2.5
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LI Datatype: pcte-time

The LI datatype pcte-time is mapped to the C datatype Pcte time, where
Pcte time accuracy factor is an implementation-defined constant for the resolution of
for time attributes.

typedef time t Pcte time;

#define Pcte time accuracy factor (Pcte natural) <implementation-defined>

Peta raf catimma (Pota t1aa) wanlemeaentation r‘nﬁnnf‘

HIaFna ra
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The datatype time t is an arithmetic datatype that holds values representing time. Thé
encoding of the calendar time within a value of type time t is undefined. Functions
on values of type time t are provided to convert such a value into a meaningful and
usable representation of calendar time.

The implementation shall provide a constant defining an optional time.parameter in
the operation Pcte_object set time_attributes.

#define Pcte_null time (Pcte time) <implementation defined>

Characterizing Operations

Operation C Operation
Equal(ti,t2):b if (difftime(t1,t2) < radix_factor)
b =PCTE_TRUE;
else
b = PCTE FALSE;
InOrder(t1,t2):b if (difftime(t1,t2) >= 0)
b = PCTE_TRUE;
else
b = PCTE FALSE;
Difference(t15t2):1 i = (Pcte_integer) difftime(t1,t2);
Extend.resltores2(t1):t2 | t2 = tl * radix_factor;
Round.resltores2(t1):t2 | t2 = floor (tl + radix_factor);

In this table radix factor is 10 “Pere_time_accuracy factor
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8.2.6 LI Datatype: pcte-text
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The LI datatype pcte-text is mapped to the native C language null terminated string
type with a fixed length. The character repertoire of the characters of such a sequence
are the graphic characters of ISO 8859-1. Pcte octet is used to represent this
character repertoire. Attribute names, enumeral type images, exact identifier, keys,
machine names, node names, link names, names, type names, and type names in

SDSs are of type Text.

I AL AN XTZXrXr [(ATrryr

TS el ha¥als i 1 L 1 3
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typedef Pcte_octet Pcte xxx[PCTE MAX XXX SIZE + 1];

XXX is one of the following PCTE datatypes: Attribute_name, Enumnieral type
Exact identifier, Key, Link name, Machine name, Name, ) Node nam
Type name, or Type name in _sds. All values of PCTE XXX SIZE definec
Binding are minimum values, which have to be respected by an implementation.

Characterizing Operations

Operation

C Operation

Equal(s1,s2):b

if (stremp(8d,s2) == 0)
b =PCTE TRUE;

else
b= PCTE FALSE;
Empty():s s[0] = "\0’;
Head(s):c c = s[0];

Tail(s1):s2

if (s1[0] '="\O") {
s2 = malloc(strlen(s1));
(void) strncpy(s2,s1+1,strlen(s1));

}

Append(s1,e):s2

s2 = malloc(strlen(s1)+2);
(void) strcpy(s2,sl);
(void) strcat(s2,"e");

IsEmpty(s):b

if (s[0] =="\0")

b = PCTE _TRUE;
else

b = PCTE_FALSE;

Note, that in this table memory errors like access at invalid

recognized.

addresses

~_image,
e, and
in this

are not

15
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LI Datatype: octet
The LI datatype octet is mapped to the C datatype char.
typedef char Pcte octet;

Characterizing Operations

Operation C Operation

Equal(o1,02):b | if (0ol == 02)

b = PCTE _TRUE;
else

b = PCTE FALSE,;

LI Enumerated Datatype: pcte-xxx

The LI datatype pcte-xxx, defined as enumerated (valuel, value2):..), corresponds to
the PCTE enumeration datatype xxx (where the values of "xxx are VALUEIL,
VALUE?2, ...). It is mapped to the C datatype Pcte xxx, defined as follows.

Case (1): if a bounded set of the enumeration type is not‘required the mapping is:
typedef enum {PCTE_VALIL, PCTE VAL2, ...} Pcte xxx;

Case (2): if a bounded set of the enumeration type is required the mapping is as
defined in 8.2.12 ‘

Characterizing Operations

Operation C Operation
Equal(el,e2):b if (el ==e2)

’ b = PCTE TRUE;
else

b = PCTE_FALSE;
InOrder(el,e2):b | if (el <=¢€2) -

: b = PCTE TRUE;

else
_ b = PCTE FALSE;
Successor(el):e2 | e2 =el+l;

LI Private Datatypes
Each LI private datatype xxx is mapped to an opaque C datatype Pcte_xkx.
typedef void *Pcte xxx;
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8.2.10 LI Datatype Generator: pcte-sequence

The LI datatypes of the family pcre-sequence are mapped to the C datatype
Pcte_sequence (except for pcte-sequence of octet, see 8.2.7).

Since Pcte_sequence is an opaque type in the C Language, objects of this type may
be manipulated only via the binding defined operations (see 8.5.1).

Characterizing Operations

If a

Operation C Operation
Equal(s1,s2):b Pcte sequences are equal (s1,52,&b);
Empty():s Pcte sequence create(-,NULL,0,&s);
Head(s):e Pcte sequence get(s,0,&e);

Tail(s1):82

Pcte sequence delete(s,0,1);

Append(sl,e):s2

Pcte natural n;

Pcte sequence get dength(sl,&n);
Pcte_sequence copy(sl,&s2,0,0,n);
Pcte sequence-put(s2,n+1,&e);

IsEmpty(s):b

Pcte natural<n;
Pcte sequence get length(s,&n);

if (n ==0)
b= PCTE TRUE;
else

b = PCTE FALSE;

Copy(s1):s2

Pcte natural n;
Pcte_sequence get length(sl,&n);
Pcte sequence copy(sl,&s2,0,0,n);

Get(s,n)e

Pcte sequence get(s,n,&e);

Put(sl,e,n):s2

Pcte natural n;

Pcte sequence get length(sl,&n);
Pcte _sequence copy(sl,&s2,0,0,n);
Pcte sequence put(s2,n,&e);

LengthOf(s):n

Pcte sequence get length(s,&n);

IndexOf(s,e):n

Pcte sequence get index(s,&e,&n);

sequence is

to be created using Pcte sequence create,

a

type of

Pcte_sequence type has to be supplied. In the table given above, this is indicated

using ’-’.

The sequence operations, Pcte sequence xxx, which are used above are defined in

8.5.1.

17
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8.2.11

LI Datatype: pcte-string

The LI datatype pcte-string, which is a pcte-sequence of octets, is mapped to the C
datatype Pcte_string. Attribute values, contents, control data device characteristics,
foreign devices, foreign names, foreign parameters, messages, pathnames, process
data, relative pathnames, security labels, and volume characteristics are Strings.

typedef struct {
Pcte natural  size;

Pcte_octet *array;
} Pcte_string;

If a value of type Pcte string is passed as or as part of an input parameter,. size
defines the valid number of octets given by array. If size is bigger than the number
of octets allocated in array, the error PCTE_ACCESS_AT _INVALID _ADDRESS is

raised.

If a value of type Pcte string is passed as or as part of an output parameter, the
space for the string can be either allocated by the caller or by (the implementation:

- if the supplied size is set to 0, the space is allocated by«the implementation; in this
case it is in the responsibility of the caller to discard the space when the string is
no longer needed, by using the operation Pcte_string discard.

- if the supplied size is non-zero, it indicates the.number of octets allocated by the
user in array.

The implementation sets size to the number of returned octets, provided by the

implementation in array. If there is notienough space in array, the implementation

raises the error PCTE STRING TQOQ®’ SHORT or in case of a wrong set size

PCTE ACCESS AT _ INVALID ADDRESS.

In order to improve usability, there are four exceptions to this rule:
CONTENTS_READ, CONTENTS_ WRITE, PROCESS PEEK, and
PROCESS POKE. In all -cases an array of Pcte octet and an additional size
parameter has to be(supplied. For these two parameters the same rules apply for
incoming and outgoing parameters as for pcte-string. In addition, pathname and
relative pathnamie ’are mapped to the native C language string type (see 23.1). For
these exceptions’no characterizing operations are defined.

The follewing operations is provided.
Pcte-string_discard

Pcte error type Pcte string discard (

18

Pcte string  string
)
Pcte string_discard discards the space allocated by the implementation for
string.array
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Operation C Operation
Equal(s1,s2):b if ((sl.size == s2.size)
' && (memcmp(sl.array, s2.array, sl.size) == 0))
b = PCTE _TRUE;
else

b-=PCFEFALSE:

Empty():s s.size == 0;

Head(s):c ¢ = s.array[0];

Tail(s1):s2

s2.size = sl.size - 1;
s2.array = malloc(s2.size);
memcpy(s2.array, sl.array, s2.size);

Append(sl,e):s2

s2.size = sl.size + 1;

s2.array = malloc(s2.size);
memcpy(s2.array, sl.array, s2(size);
s2.array[s2.size] = e;

IsEmpty(s):b

if (s.size == Q)
b = PCTE _TRUE;
else

b = PCTE FALSE,;

Copy(s1):s2

s2.size = sl.size;
s2.array = malloc(s2.size);
memcpy(s2.array, sl.array, s2.size);

Get(s,n):e

e = S.array[n];

Put(sl,e,n):s2

s2:size = sl.size;

s2.array = malloc(s2.size);
memcpy(s2.array, sl.array, s2.size);
s2.array[n] = e;

LengthOf(s):n

n = s.size;

IndexOf(s,e):n

n=0;
while (s.array[n] != e) n++;

Note; that in this table memory errors like access at invalid addresses are [not
recognized.

19
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LI Datatype Generator: bounded-set

Each LI datatype bounded-set of (base) is mapped to a different C datatype, defined
as Pcte natural (see 8.2.3), with an enumeration definition mapping the names of
element values to bit positions. A natural value represents a set including an element
value if the corresponding bit is 1. Thus a bounded set <bounded-set>, where
<bounded-set> is either Pcte access events, Pcte categories,
Pcte_definition mode_values, Pcte discretionary access _modes, or
Pcte work status, with possible element values VALUE1, VALUE2, etc. is mapped

as follows, making use of the corresponding enumerated types <enumerated-type>,
where  <enumerated-type> is  either Pcte access event, Pcte category,
Pcte_definition_mode_value, Pcte discretionary access mode, or
Pcte work status_item, respectively:

enum {
PCTE_ VALUEl = 1<<0,
PCTE VALUE2 = 1<<1,
PCTE VALUE3 = 1<<2,

} <enumerated-type>;
typedef Pcte natural <bounded-set>;

Characterizing Operations

Operation

C Operation

Equal(s1,s2):b

if (s]1 == s2)

b = PCTE TRUE;
else

b = PCTE FALSE;

Empty ()is s =0;
IsIn.(85e):b if (s & e)
b = PCTE TRUE;
else

b = PCTE FALSE;

Subset(51 ,82):b

if (s2 == (s2 & s1))
- b =PCTE TRUE;
else

b = PCTE FALSE;

Complement (s1):52 s2 = "sl;
Union (s1,s2):s3 s3 =s1182;
Intersection (s1,s2):s3 | s3 =sl1 & s2;
SetOf(e):s s =e;

Select(s):e

for (e=1;;e<<1)
if (s & e) break;
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8.2.13 LI Datatype Generator: choice

The LI datatype pcte-xxx = choice (alt-1, alt-2, ....) is mapped to-a C union datatype

as follows:

ISO/IEC 13719-2:1995(E)

Each value is discriminated by an enumeration, the discriminator, with its origin

type. The position of the enumeration value of the discriminator corresponds to the
position of the type of the choice, i.e. if the discriminator has the value

PCTE TYPE 1, the value of the choice is of type Pcte_type 1, etc.

typedef struct {
enum {
PCTE TYPE 1,
PCTE TYPE 2,

} union_type;
union { ;
Pcte type 1 alt-1;
Pcte type 2 alt-2;
} choice;
} Pcte xxx ;

Characterizing Operations

Operation

C Operation

Equal(cl,c2):b

if (cl == c2)
b = PCTE TRUE;
else

b = PCTE FALSE;

Tag.type-n(x,type-n):c

c.union_type = PCTE TYPE N;
c.choice = x;

IsPype.type-n(c):b

if (c.union_type == PCTE TYPE N)
b = PCTE _TRUE; '
else
b = PCTE FALSE;

Case.type-n(c):x

X = c¢.choice;

21
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8.2.14 LI Datatype: record

The LI datatype generator Record is mapped to the C language struct type as
follows:

typedef struct { .
Pcte type 1  component 1;
Pcte type 2 component 2;
Pcte type 3 component_3;

ceey

} Pcte xxx ;

Characterizing Operations

Operation C Operation
Equal(r1,r2):b if (rl ==12)
b = PCTE TRUE,;
else
b = PCTE_FALSE;
FieldSelect.c(r):c c =1r.C;
FieldReplace(rl,c):r2 | 12 =rl;
r2.c = ¢;
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8.3 Private Datatypes

Private Datatypes are datatypes with a hidden representation, i.e. the implementation-
defined representation of such a datatype is not defined in any header. These datatypes
are denoted in the C language using void *. The table below shows all private types
which are defined in this binding with the corresponding operations to create and

discards instances of these types.

ISO/IEC 13719-2:1995(E)

Datatypes

Create Operations

Discard Operations

Pcte_attribute _reference

Pcte_type reference copy
Pcte _type reference set

Pcte_type referencé unset

Pcte contents_handle

Pcte _contents_open

Pcte_contents get handle -
from_key

Pcte_contents_handle -
duplicate

Pcte contents_handle -
duplicate to_key

Pcte _contents_close

Pcte link reference

Pcte_link_reference_copy
Pcte link reference set

Pcte link reference unset

Pcte _object _reference

Pcte_reference copy
Pcte reference set absolute
Pcte_referencezset relative

Pcte reference unset

Pcte position_handle

Pcte_contents get position

Pcte_position_handle_discard

Pcte contents close

Pcte profile handle

Pcte_process_profiling on

Pcte process_profiling | off

Pcte sequence

Pcte sequence create

Pcte sequence discard

Pcte type reference

Pcte type reference copy
Pcte_type reference set

Pcte type reference unset

8.4 References and Names

The LI datatypes attribute reference, link reference and type reference are mapj
the C datatypes Pcte_attribute name, Pcte link name, and Pcte type name.

If aanf attribute reference, link reference, or type reference is passed as part of a parameter,
the “corresponding parts of the LI datatype of that parameter is also mapped to
datatypes Pcte_attribute name, Pcte link name, or Pcte type name.

Whenever @ paranmeter of @ operation i clause—9-to—22 Tseither amrattribute Teference,
link reference or type reference, a second interface is defined beginning "Pcte_h ’ instead
In this case, the LI datatypes attribute reference, link reference and
Pcte_attribute reference,

of ’'Pcte .
type reference  are

mapped to the

C datatypes

Pcte link_reference, and Pcte_type reference (see clause 23).

bed to

the C

23
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8.5
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It may be necessary that if an attribute reference, link reference, or type reference is-
passed as part of a parameter of the C datatype Pcte xxx, a new C datatype Pcte h xxx
is defined using the C datatypes Pcte attribute reference Pcte link reference ~and
Pcte type reference.

All definitions concerning operations beginning with ’Pcfe_’ also hold for "Pcte h ’.

C Private Type: Pcte sequence

The new LI datatype Sequence is mapped to a farmly of C datatypes defined by the-C
datatype Pcte_sequence, defined as follows: r

typedef void *Pcte sequence;

#define Pcte null sequence (Pcte_sequence) NULL ‘

cte_string, a C datatype with the corresponding name Pcte/xxx. Instead of
cte_h_attribute references, Pcte h link references, and Pcte h type references, the
¢ datatypes Pcte attrlbute names, Pcte link _names, and Pcte Type names are used.

E addition, there is for each LI datatype xxx which is a sequence; except text and

As ACL and attribute assignments are also defined as sequences (see 9.1, 19.1)
dorresponding C datatypes for these PCTE datatypes arecalso provided.

typedef Pcte sequence Pcte_accounting_log;

typedef Pcte sequence Pcte acl;

=

ypedef Pcte sequence Pcte audit file;

-

ypedef Pcte sequence Pcte attribute assignments;

=+

ypedef Pcte sequence Pcte h_attribute assignments;

—

ypedef Pcte sequence Pcte attfibute names;

—t

ypedef Pcte sequence Pctevattribute references;

L

ypedef Pcte sequence Pcte buffer;

—t

ypedef Pcte_sequence Pcte confidentiality criteria;

[

ypedef Pcte sequence Pcie enumeration value type;

-

ypedef Pete sequence Pcte_h enumeration_value_type;

(s

ypedef Pcte sequence Pcte_enumeration value type in_sds;

typedef Pcte sequence Pcte general criteria,

typedef Pcte sequence Pcte_integrity criteria;
typedef Pcte_sequence Pcte key_types; :
typedef Pcte sequence Pcte_h_key_types;.
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typedef Pcte sequence Pcte key types in_sds;
typedef Pcte_sequence Pcte link_set descriptors;
typedef Pcte sequence Pcte_h_link_set_descriptbrs;
typedef Pcte_sequence Pcte link names; |
typedef Pcte sequence Pcte link references;

typedef Pcte sequence Pcte message types;

typedef Pcte sequence Pcte name_sequence;
typedef Pcte_sequence Pcte object_criteria;
typedef Pcte sequence Pcte_object references,
typedef Pcte sequence Pcte type names;
typedef Pcte_sequence Pcte type names in_sds;
typedef Pcte sequence Pcte_type references;
typedef Pcte_sequence Pcte user criteria;

typedef Pcte sequence Pcte_volume_infos;

The following additional datatypes are used.in the operational interfaces to thes¢

types:

typedef enum {
PCTE ACCOUNTING_FILE, PCTE ACL,
PCTE AUDIT FILE, PCTE ATTRIBUTE ASSIGNMENTS,
PCTE H ATTRIBUTE ASSIGNMENTS,
PCTE _ AT TRIBUTE | NAMES, PCTE_ATTRIBUTE REFERENCES,
PCTE _ BUFFER, PCTE CONFIDENTIALITY CRITERIA,
PCTE ENUMERATION VALUE TYPE,
PCTE H ENUMERATION VALUE TYPE,
PCTE ENUMERATION VALUE _TYPE IN SDS,
PCTE _ GENERAL CRITERIA, PCTE INTEGRITY CRITERIA,
PCTE- “KEY TYPES PCTE H KEY TYPES
PCTE KEY “TYPES IN SDS, PCTE LINK NAMES,
PCTE LINK SET _ DESCRIPTORS, PCTE H _LINK SET DESCRIPTORS,
PCTE _ LINK REFERENCES, PCTE _ MESSAGE TYPES,
PCTE _ NAME _SEQUENCE, PCTE : OBJECT CRITERIA,
PCTE _OBIECT _ REFERENCES, PCTE TYPE _NAMES,

PCTE_TYPE NAMES _IN_SDS, PCTE _TYPE_REFERENCES,

PCTE_USER_CRIT ERIA, PCTE VOLUME_INFOS
} Pcte_sequence_type

typedef void *Pcte_sequence_element;

typedef void *Pcte_array of sequence elements;

ISO/IEC 13719-2:1995(E)

private

_ .25‘
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Values of the type Pcte sequence element are used to set or retrieve a single element of
a sequence using the operations Pcte put element or Pcte get element. In both cases, a
pointer to a single value of the sequence element type has to be provided. For example,
if the sequence is of type Pcte object references, a pointer to a value of type
Pcte object reference has to be provided.

Pcte array of sequence elements is used to set or retrieve several elements to or from
a sequence using the operations Pcte sequence create, Pcte sequence insert _elements,
nd—Pcte—sequence—get—clements n—this case,a pointer to an array of the sequence
lement type has to be provided. For example, if the sequence is of type
Pcte_object references, a pointer to an array of Pcte_object reference has (6))be
provided.

[ GV Y

The enumeration type Pcte sequence type is used to indicate the C element’type of the
sequence as follows:
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enumeration value

C element type

PCTE_ACCOUNTING FILE

Pcte_accounting_record

PCTE_ACL

Pcte acl entry

PCTE_AUDIT FILE

Pcte_auditing_record

PCTE_ATTRIBUTE ASSIGNMENTS,

Pcte_attribute assignment

PCTE_H_ATTRIBUTE_ASSIGNMENTS

Pcte_h_attribute _assignment

PCTE_ATTRIBUTE NAMES

Pcte_attribute name

PCTE _ATTRIBUTE REFERENCES

Pcte_attribute _reference

PCTE BUFFER

Pcte_natural

PCTE _CONFIDENTIALITY CRITERIA

Pcte_confidentiality criterior

PCTE_ ENUMERATION VALUE TYPE

Pcte_type name

PCTE_H _ENUMERATION VALUE TYPE

Pcte_type reference

PCTE_ENUMERATION VALUE TYPE IN_SDS

Pcte_type name in_sds

PCTE_GENFRAL_CRITERIA

Pcte ‘general criterion

PCTE INTEGRITY CRITERIA

Pcte” integrity criterion

PCTE_KEY TYPES

Pcte type name

PCTE H KEY TYPES

Pcte _type reference

PCTE KEY TYPES IN SDS

Pcte_type name in_sds

PCTE_LINK_NAMES

Pcte link_name

PCTE_LINK_SET DESCRIPTORS

Pcte link set descriptor

PCTE H LINK SET DESCRIPTQRS

Pcte h link set_descriptor

PCTE LINK REFERENCES

Pcte_link_reference

PCTE MESSAGE TYPES

Pcte_message_type '

PCTE NAME SEQUENCE

Pcte_name

PCTE OBJECT CRITERIA

Pcte_object_criterion

PCTE OBJECT REFERENCES

Pcte_object_reference

PCTE_TYPE NAMES

Pcte type name

PCTE_TYPE-NAMES IN SDS

Pcte_type name in_sds

PCTE_TYPE_REFERENCES

Pcte_type reference .

PCTE-USER_CRITERIA

Pcte_user_criterion

PCTE_VOLUME_INFOS

Pcte_volume_info

8:5:.1 Operations on Sequences

The following operations are defined on objects of type Pcte sequence

Each

operation returns a status via its return value, which indicates its success or failure.

For an interpretation of returned status values, see clause 25, Error Conditions.

In some operations, elements of a sequence can be referenced using an index
according to the positions of elements within the sequence. The first element of a

27
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sequence has the position 0.

Pcte sequence create

Pcte error_type Pcte_sequence_create (

Pcte sequence _type type,

Pcte array of sequence elements  data,

Pcte natural count,
Pcte sequence *qequence

);
Pcte sequence create creates an instance of the sequence type specified by type,-with
count element values specified by data, and returns a pointer to it in sequence,

Pcte_sequence_discard

Pcte_error_type Pcte_sequence_discard (
Pcte sequence  *sequence

A
Pcte sequence discard releases the contents of the sequence pointed to by sequenc
and discards any allocated data structures associated with it. The data structure
allocated with each element are also discarded, even.if they are themselves sequences.
A null pointer is returned in sequence. When a Sequence of types containing an objeq
reference (i.e. object references, link set*descriptors and object criterion) i
discarded, the object references contained.in“the sequence are unset as defined by th
operation object reference unset.

CZEERY]

—

o

Pcte_sequence_copy

Pcte_error_type Pcte .sequence copy (
Pcte sequence )" source list,
Pcte sequence  destination_list,

Pcte natural index,
Pcte natural source_index,
Pcte_natural count

);
Pcte sequence copy copies count subsequent elements of data from the sequenc
source(list from the position source index to the sequence destination_list before th
element at position index. If index is greater than the number of elements
déstination_list, these elements are appended at the end of destination_list. Copyin
sequences is a deep copy operation, and object references are copied as they are wit

A\ A9’

the status and evaluation point. Deallocating the source sequence or any of its
elements will not affect the destination. '

Pcte_sequence insert _elements
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Pcte error_type Pcte sequence insert elements (

Pcte_sequence sequence,
Pcte natural index,
Pcte array of sequence elements  data,

Pcte natural count

);
Pcte sequence insert elements inserts the count elements specified by data
sequence sequence before the element at position index.

1995(E)

into the

Pcte_sequence delete

Pcte error type Pcte sequence delete (
Pcte_sequence  sequence,
Pcte natural index,
Pcte natural count
);
Pcte sequence delete removes the count subsequent )elements from the s
sequence starting with the element at position index.

Pcte _sequences are equal

Pcte_error_type Pcte sequences_are “equal (
Pcte sequence first sequence,
Pcte_sequence  second<sequence,
Pcte boolean *equality
)i
Pcte_sequences_are_equalk (feturns in equality the value PCTE_TRUE if
sequences first_sequence-and second_sequence are equal, and the value PCTE |
otherwise. Two sequences are equal if they contain the same number of elem¢
the values of corresponding elements are equal.

Pcte_sequence) get_index:

Pete_error_type Pcte sequence get index (

Pcte sequence sequence,
Pcte_sequence element  element,
Pcte_integer *index

)

Pcte sequence get index returns in index the index of the first occurrence

cquence

he two
[FALSE
ents and

of the

given element element in the sequence sequence if the element is a membe

of the

sequence; otherwise -1 is returned.

29
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Pcte sequence get length

Pcte_error_type Pcte_sequence get length (
Pcte sequence  sequence,
Pcte natural *length

)

Pcte_sequence get length returns in length the number of elements of the sequence

(‘Pfllllpnf'ﬂ

Pcte_sequence_get elements

Pcte_error _type Pcte sequence get elements (

Pcte sequence sequence,
Pcte natural index,
Pcte array of sequence elements  data,

Pcte natural count

)
Pcte sequence get elements returns count elements from, the sequence sequence intg
data, starting from the element at position index.

Pcte sequence get

Pcte_error_type Pcte_sequence get (
Pcte sequence sequence,
Pcte natural index,
Pcte_sequence element ‘J‘€lement
);
Pcte sequence get returns in. elément a copy of the element specified by index from
the sequence sequence.

Pcte_sequence_insert

Pcte_error-type Pcte sequence insert (
Pcte) sequence sequence,
Pete natural index,
Pcte_sequence element  element
)5
Pete. sequence insert inserts in the sequence sequence the element element
immediately before the element specified by index. If index is not less than the length

a Q11101 ha elomen

Pcte_sequence replace
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Pcte_error_type Pcte_sequence replace (
Pcte _sequence sequence,
Pcte natural index,
Pcte sequence element  element

)

ISO/IEC 13719-2:1995(E)

Pcte sequence replace replaces in the sequence sequence the element specified by
index with the element element. If index is not less than the length of sequence, the

Pcte_sequence append

Pcte error_type Pcte sequence append (
Pcte_sequence sequence,
Pcte _sequence element  element

)

Pcte sequence append appends to the sequence sequencé the element specified by

element.

Pcte_sequence normalize

Pcte error type Pcte _sequence normalize (
Pcte sequence  sequence
);
Pcte sequence normalize reorganizes the sequence sequence so that each
value occurs once only, and .elements are in an implementation-defined orde

element
r. Two

sequences containing the same element values (i.e. representing the same unbounded

set) are equal after normalization.
Error Conditions for-Sequence Operators
The following efror conditions may be raised by operations on sequences.

- PCTE_SEQUENCE INVALID TYPE. Raised by any operation, if the ty
specified sequence does not match the required sequence type for that seques

- PCTE SEQUENCE BAD HANDLE. Raised by any operation, if a §
sequence handle is not a valid sequence handle.

¢ PCTE SEQUENCE OUT OF DATA. Raised by Pcte sequence get elem
sequence does not contain count elements from position index. Similg
Pcte sequence copy.

pe of a
nce.

pecified

ents, if
irly for

—PCTE _SEQUENCE INVALID INDEX Raised by Pcte_sequence get, if
does not contain an element at position index.

equence

For further information on error conditions leading to an operational failure, see

clause 25, Error Conditions.

31
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Deriving C Function Semantics From Abstract Specification.

Each C function corresponds to the abstract operation in ISO/IEC 13719-1. The
semantics of the C function are generally the same as those of the corresponding abstract
operation and are derived as follows:

- C function parameters correspond to abstract operation parameters with the same
names. '

corresponding abstract parameters as defined in clause 8.
-| Returned values corresponding to results of abstract operations are returned. Vvia
parametric pointers to objects which contain the returned values. If the result is a

mandatory single value of a simple type, the pointer parameter has the same-name as
the result. In more complicated cases an explanation is given.

-| If the abstract operation contains optional parameters, an explanation‘of the mapping is
given.

-| If an operation fails, each operation returns PCTE ERROR<Zand Pcte error number
holds the appropriate Pcte error type value. Otherwise, PCTE OK is returned and
Pcte_error number is unchanged.

A1l exceptions to these general rules are defined in the appropriate clause.

fandlers execute as separate threads, subject to- implementation-defined restrictions.
\part from that case, neither the C langudge, nor the PCTE operations provide
nechanisms for a program to execute more_than one thread; but an implementation may
rovide such mechanisms, which may be subject to implementation-defined rules.

feaders

ach implementation of this-“\part of ISO/IEC 13719 must provide a header
Pcte/sequences.h> that contains” the definitions of the constant values, datatypes and
operation interface bindings-for the manipulation of sequences as defined in 8.3.

VAN w E . . B o H e e S .

Hach implementation of.this part of ISO/IEC 13719 must provide a set of clause-specific
caders that contain 'the definitions of the constant values, data structures,; and operation
imterface bindings for each clause 9 to 22 of ISO/IEC 13719-1.

ach implementation of this part of ISO/IEC 13719 must provide a header

Each implementation of this part of ISO/IEC 13719 must provide a header
<Pcte/errors.h> that contains the definitions of the constant values and datatypes for
errors defined in appendix C of ISO/IEC 13719-1. ‘

In addition, each implementation must provide a single header <Pcte/pcte.h> which is
used to include all other headers.
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Each clause-specific header must provide all definitions necessary for the correct
functioning of the operations of that clause. This may be achieved by including other

headers.

The name of the headers are meant to be interpreted by the C processor as a directory
"Pcte’ and files *xxx.h’. If this does not map appropriately to a file naming convention
then the implementation may change the #include directive appropriately.

8.7.1 The Global Pcte Header

/* The header <Pcte/pcte.h> */

#ifndef PCTE INCLUDED
#define PCTE INCLUDED 1

#include
#include
#include
#include
#include

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

<Pcte/types.h>
<Pcte/sequences.h>
<Pcte/references.h>
<Pcte/limits.h>
<Pcte/errors.h>

<Pcte/oms.h>
<Pcte/sms.h>
<Pcte/devices.h>
<Pcte/contents.h>
<Pcte/execution.h>
<Pcte/messages.h>
<Pcte/notification.h>
<Pcte/activities.h>
<Pcte/replication.h>
<Pcte/networik.h>
<Pcte/discretionary.h>
<Pcte/mandatory.h>
<Pete/auditing.h>
<Pcte/accounting.h>

#endif /AIPCTE INCLUDED */

8.7.2 The Pcte Basic Type Header
/* The header <Pcte/types.h> */

#ifndef PCTE TYPES INCLUDED

[*
/¥
/*
/*
/*

J*
/*
/¥
/¥
/*
7*
/¥
[*
/¥
/*
/*
J*
/*
/*

#define PCTE TYPES INCLUDED 1]

clause 8.7.2
clause 8.7.3
clause 23
clause 24
clause 25

clause-9

clavse 10
clause 11
clause 12
clause 13
clause 14
clause 15
clause 16
clause 17
clause 18
clause 19
clause 20
clause 21
clause 22

*/
*/
*/
*/
*/

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/

#include <time.h>
#include <Pcte/errors.h>

#define PCTE OK 0
#define PCTE_ERROR 1

33
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typedef <integer-type> Pcte boolean;

#define PCTE_ TRUE (Pcte_boolean) 1
#define PCTE_FALSE (Pcte_boolean) 0

typedef <integer-type> Pcte_integer;
typedef <natural-type> Pcte_natural;

typedef <float-type> Pcte_float;

© ISO/IEC

8.7.3

typedef time t Pcte time;

#define Pcte_time accuracy factor (Pcte_natural) <implementation-defined>
#define Pcte_reference time (Pcte_time) <implementation defined>

#define Pcte_null_time (Pcte time) <implementation defined>

typedef unsigned char Pcte octet;

typedef struct {
Pcte natural  size;
Pcte octet *array;
} Pcte_string;

/* Empty string can be used in all the operations that have a string as input
/* parameters, where the user wants to pass ajnull value for a string.

#define PCTE NULL STRING "\0"

Pcte_error_type Pcte_string_discard (
Pcte string  string

);
#endif /* !PCTE_TYPES_INCLUDED */

The Pcte Sequence(Header
/* The header <Pc¢te/sequences.h> */

#ifndef PCTE-SEQUENCES_INCLUDED
#define PETE_ SEQUENCES_INCLUDED 1

#include <Pcte/types.h>

typedef void *Pcte sequence;

*/
:k/

#define Pcte null sequence (Pcte_sequence) NULL
typedef Pcte sequence Pcte_accounting_log;
typedef Pcte sequence Pcte_audit_file;

typedef Pcte sequence Pcte_attribute_names;
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typedef Pcte _sequence Pcte attribute references;
typedef Pcte _sequence Pcte buffer;

typedef Pcte sequence Pcte confidentiality criteria;
typedef Pcte sequence Pcte _enumeration value type;

typedef Pcte sequence Pcte h _enumeration_value type;

typedef Pcte sequence Pcte enumeration value type in

ISO/IEC 13719-2:1995(E)

sds;

typedef Pcte _sequence Pcte general criteria;
typedef Pcte_sequence Pcte integrity criteria;
typedef Pcte sequence Pcte key types;

typedef Pcte sequence Pcte h key types;
typedef Pcte sequence Pcte key types in sds;
typedef Pcte_sequence Pcte link set descriptors;
typedef Pcte _sequence Pcte h link set descriptors;
typedef Pcte_sequence Pcte link names;

typedef Pcte_sequence Pcte link references;
typedef Pcte sequence Pcte _message>types;
typedef Pcte sequence Pcte name Sequence;
typedef Pcte_sequence Pcte -gbject _criteria;
typedef Pcte _sequence Pcte object references;
typedef Pcte sequefice’ Pcte type names;
typedef Pcte sequence Pcte type names in_sds;
typedef Pcte ;Sequence Pcte type references;
typedef-Pcte sequence Pcte user criteria;

typedef Pcte_sequence Pcte volume_infos;
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typedef enum {
PCTE_ACCOUNTING_FILE, PCTE_ACL,
PCTE AUDIT FILE, PCTE _ ATTRIBUTE ASSIGNMENTS,
PCTE H ATTRIBUTE ASSIGNMENTS,
PCTE ATTRIBUTE NAMES, PCTE ATTRIBUTE REFERENCES,
PCTE_BUFFER PCTE_CONFIDENTIALITY_CRITERIA
PCTE ENUMERATION_VALUE_TYPE,
PCTE H ENUMERATION VALUE TYPE,

_P'CTE_ENUMERKTTON‘VTEU'E TYPE_IN-SDS;
PCTE GENERAL CRITERIA, PCTE _ INTEGRITY CRITERIA,
PCTE _ "KEY TYPES, PCTE H KEY TYPES,
PCTE KEY “TYPES_IN SDS, PCTE LINK NAMES,
PCTE _ _LINK SET _ DESCRIPTORS, PCTE H _LINK SET DESCRIPTORS,
PCTE LINK REFERENCES, PCTE MESSAGE TYPES,
PCTE _ " NAME _ SEQUENCE, PCTE _ OBJECT _ CRITERIA,
PCTE OBJECT REFERENCES, PCTE TYPE NAMES,
PCTE TYPE NAMES IN SDS, PCTE "TYPE _ _REFERENCES;
PCTE USER CRITERIA, PCTE VOLUME _ INFOS

} Pcte_sequence_type

typedef void *Pcte_sequence element;
typedef void *Pcte_array of sequence_elements;

Pcte error_type Pcte_sequence_create (

Pcte sequence_type type,

Pcte array of sequence elements ;\data,

Pcte natural count,
Pcte sequence *sequence

);

Pcte_error_type Pcte sequenee_discard (
Pcte sequence  *sequence

);

Pcte_error_type Pcteé sequence _copy (

Pcte sequence  source list,
Pcte_sequence  *destination_list,

Pcte<natural index,
Pote natural source_index,
Pcte natural count

)3

Pcte_error_type Pcte_sequence_insert_elements (
Pcte_sequence sequence,
Pcte natural index,
Pcte array of sequence elements  data,
Pcte_natural count
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Pcte_error_type Pcte sequence delete (

)

Pcte _sequence
Pcte natural index,
Pcte natural count

sequence,

Pcte_error_type Pcte sequences are equal (

Pcte _sequence
Pcte sequence.

first_sequence,
second sequence.

ISO/IEC 13719-2:1995(E)

)

Pcte:boolean

*equali—ty

Pcte_error_type Pcte sequence get index (

)

Pcte sequence
Pcte _sequence element
Pcte integer

sequence,
element,
*index

Pcte_error_type Pcte sequence get length (

)

Pcte sequence
Pcte natural

sequence,
*length

Pcte error_type Pcte sequence get elements (

)

Pcte sequence
Pcte natural

sequence,
index,

Pcte array of sequence elements  data,

Pcte natural

count

Pcte error_type Pcte seguience get (

)

Pcte_sequence
Pcte natural
Pcte sequence element

sequence,
index,
element

Pcte erfor _type Pcte sequence insert (

Pote sequence sequence,
Pcte natural index,
Pcte_sequence element  element

)

Pcte error_type Pcte sequence replace (
Pete—sequence seqtenee;
Pcte natural index,
Pcte sequence element  element

)s
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Pcte error_type Pcte_sequence_append (
Pcte_sequence sequence,
Pcte_sequence element  element

);

Pcte_error_type Pcte_sequence_normalize (
Pcte_sequence  sequence

);

© ISO/IEC

9 Ob)
/%1

#ifr
#de

#in
#in

9.1 (

#endif /* 'PCTE_SEQUENCES_INCLUDED */

ect management
he header <Pcte/oms.h> */

def PCTE_OMS_INCLUDED
fine PCTE_ OMS_INCLUDED 1

clude <Pcte/types.h>
clude <Pcte/references.h>

Dbject Management Datatypes

ypedef enum {
PCTE _COMPOSITION 1<<0,
PCTE EXISTENCE = 1<<1,

PCTE REFERENCE = 1<<2,
PCTE DESIGNATION = 1<<3q
PCTE IMPLICIT = 1<<4

Pcte category;
ypedef Pcte natural Pcte categories;

tdefine PCTE _ALL CATEGORIES (Pcte_natural)

ypedef enumm
PCTE"BOOLEAN ATTRIBUTE,
PCTE INTEGER_ATTRIBUTE,
PCTE NATURAL ATTRIBUTE,

PCTE FLLOAT ATTRIBUTE.

(PCTE_COMPOSITION I\
PCTE_EXISTENCE I\
PCTE _REFERENCE |\
PCTE DESIGNATION [\
PCTE IMPLICIT) -

PCTE_STRING ATTRIBUTE,
PCTE_TIME ATTRIBUTE,
PCTE_ENUMERATION ATTRIBUTE

} Pcte_value_type,

38



https://standardsiso.com/api/?name=1e0e62f6466500755c888c1e97b8f4f3

© ISO/IEC

/* The PCTE datatype Value type is a union which also contains the
r* constituent type Enumeration value type, which is a sequence of
/* Enumeral type nominator. For convenience, in the operations
/* SDS GET _ATTRIBUTE TYPE PROPERTIES and
/* WS GET ATTRIBUTE TYPE PROPERTIES an additional parameter
/* is used to return an enumeration value type if necessary. In all other
r* cases it is sufficient to use Pcte_value_type. ”

‘rvppdpf struct {

Pcte value type  type;
union {
Pcte_boolean  v_boolean;
Pcte_integer  v_integer;
Pcte natural v_natural,

Pcte float v_float;

Pcte string v_string;

Pcte _time v_time;

Pcte natural v_enumeral type position;
} value;

} Pcte_attribute value;

typedef struct {
Pcte attribute_name attribute;
Pcte_attribute _value value;

} Pcte_attribute assignment;

typedef struct {
Pcte_attribute reference attribute;
Pcte attribute_value value;

} Pcte_h attribute assignment;

#include <Pcte/sequences.h>
typedef Pcte sequence Pcte attribute assignments;

typedef Pcte~sequence Pcte h attribute assignments;

/* The PCTE datatype attribute assignments, which is a map from attribute
/* feference to a value type, is mapped to the sequence
/* Pcte_attribute assignments indicated by
1 PCTE ATTRIBUTE ASSIGNMENT with the C element datatype
/* Pcte attrlbute assignment. The component attribute represents the
/* domain of the map Whereas the component value type 1nd1<:ates the
/* passed as an 1nput parameter to an operation “and 1f there is more than
/* one entry in the sequence with the same value of the component
/* attribute, only the first of these entries is recognized in the operation.

ISO/IEC 13719-2:1995(E)

*/
*/
*/
*/
*/
*/
*/

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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typedef enum {
PCTE INTERNAL LINKS, PCTE EXTERNAL_LINKS,
PCTE ALL LINKS

} Pcte link _scope;

typedef enum {
PCTE_EQUAL TYPE, PCTE_ANCESTOR_TYPE,
PCTE DESCENDANT TYPE, PCTE UNRELATED TYPE

Pcte type ancestry:

© ISO/IEC

typedef enum {
PCTE_ANCESTOR_VSN, PCTE_DESCENDANT_VSN,
PCTE _ SAME VSN, PCTE _ RELATED VSN,

PCTE_UNRELATED_VSN
Pcte_version_relation;

typedef enum {
PCTE _ATOMIC, PCTE_COMPOSITE
Pcte_object_scope;

typedef enum {
PCTE ACCESSIBLE, PCTE INACCESSIBLE PCTE (UNKNOWN

Pcte_volume_access1b111ty,
#include <Pcte/devices.h>

typedef struct {
Pcte_volume _identifier volume;
Pcte volume accessibility = mounted;
Pcte _volume _info;

tiypedef struct {
Pcte_object reference  origin,
Pcte link names links;
Pcte link set descriptor;

fypedef struct {
Pcte object reference  origin,
Pcte link references links;
Pcte h link) set descriptor;

#define BCTE MAX EXACT IDENTIFIER SIZE PCTE MAX KEY SIZE

typedef-Pcte octet
Pete _exact identifier[PCTE MAX EXACT IDENTIFIER SIZE + 1];

#include <Pcte/discretionary.h>
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9.2 Link Operations

/%9.2.1 LINK CREATE */

Pcte_error_type Pcte link create (
Pcte_object reference  origin,

Pcte link name new_link,
Pcte_object reference  dest,
Pcte key reverse key

);
Pcte _error_type Pcte h link create (
Pcte object reference  origin,

Pcte link reference new_link,

Pcte object reference  dest,

Pcte key reverse key
);
/* The effect of not providing the optional paramieter reverse key to the */
/* abstract operation is achieved by specifying reverse key as NULL. */

/*9.2.2 LINK DELETE */

Pcte _error_type Pcte link delete (
Pcte object reference  origin,
Pcte link name link

);

Pcte_error type Pcte h link delete’(
Pcte object reference  origin,
Pcte link reference link

)

/*9.2.3 LINK DELETE ATTRIBUTE */

Pcte_error_type Pcte link delete attribute (

Pcte object reference origin,
Pcte dink name link,
Pcte-attribute reference  attribute

);

Pote_error_type Pcte_h link delete_attribute (
Pcte object reference origin,
Pcte link reference link,
Pcte_attribute reference attribute

);
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/¥ 9.2.4 LINK_GET ATTRIBUTE */

Pcte_error_type Pcte link_get_attribute (
Pcte object reference  origin,

© ISO/IEC

Pcte link name link,
Pcte_attribute_name attribute,
Pcte attribute_value *value

);

Pete_error_type Pcte h_link_get_attribute (
Pcte object_reference origin,
Pcte link reference link,
Pcte attribute reference  attribute,
Pcte attribute _value *value

)

/t 9.2.5 LINK_GET DESTINATION_VOLUME */

av]

cte_error_type Pcte_link_get_destination_volume (
Pcte object reference  origin,

Pcte link name link,
Pcte_volume_info *volume _info
)
Rete error_type Pcte_h_link_get_destination_volume ¢
Pcte_object reference  origin,
Pcte link reference link,
Pcte_volume _info *volume_info
)
/F 9.2.6 LINK GET KEY */

Hcte error type Pcte link get key (
Pcte_object reference %\ origin,
Pcte link name link,
Pcte key key

)

Hcte error_type-Pete_h_link get key (
Pcte objéet reference  origin,
Pcte link reference link,
Pcter key key

)
et

/92T CINK GET_REVERSE ™7

Pcte error_type Pcte link_get_reverse (
Pcte object reference  origin,
Pcte link name link,
Pcte_link name reverse_link,
Pcte object reference  *dest

);
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Pcte_error_type Pcte h link get reverse (
Pcte object reference  origin,

Pcte link reference link,

Pcte link reference *reverse_link,

Pcte object reference  *dest
);
/* If the abstract operation returns no value in reverse link then
/¥ reverse link is set to NULL for Pcte h link get reverse and is set to a
/* string of zero length for Pcte link get reverse.

/*9.2.8 LINK GET SEVERAL ATTRIBUTES */

Pcte_error_type Pcte link get attributes in_working schema (

Pcte object reference origin,

Pcte link name link,

Pcte attribute_assignments  *values
);
Pcte_error _type Pcte h link get attributes in working Sehema (

Pcte object reference origin,

Pcte link reference link,

Pcte h_attribute assignments  *values
);
Pcte_error type Pcte link get attributes of" types (

Pcte object reference origin,

Pcte link name link,

Pcte attribute _names attributes,

Pcte attribute _assignments  *values
);
Pcte error type Pcte h\link get attributes of types (

Pcte object referénce origin,

Pcte_link reference link,

Pcte atiribute references attributes,

Pcte_h- attribute_assignments  *values
);
/* The effect of specifying attributes as VISIBLE ATTRIBUTE TYPES
* to the abstract operation is achieved by the operation
7* Pcte link get attributes_in working,schema. The effect of specifying
/* attributes as a set of attribute designators to the abstract operation is
[*® achieved hy the operation Pcte link get aftribufes of types

ISO/IEC 13719-2:1995(E)

*/
*/
*/

#
*
#
*
#
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/*9.2.9 LINK REPLACE */

Pcte_error_type Pcte link replace (
Pcte object reference  origin,

Pcte link name link,

Pcte object reference  new_origin,
Pcte link name new_link,

Pcte key new_reverse key

© ISO/IEC

Pcte error type Pcte_h link_replace (
Pcte_object reference  origin,

Pcte link reference link,

Pcte ob]ect reference  new_origin,
Pcte link reference new_link,
Pcte_key new_reverse key

1)

*9.2.10 LINK_RESET ATTRIBUTE */

Pcte error_type Pcte link reset attribute (
Pcte _object reference origin,
Pcte link name link,
Pcte_attrlbute_name attribute

Pcte _error_type Pcte h link reset_attribute (
Pcte_object_reference origin,
Pcte link reference link,

Pcte attribute _reference  attribute

*9.2.11 LINK SET ATTRIBUTE */

Pcte error_type Pcte link-Set attribute (
Pcte object reference  origin,

Pcte link namé link,
Pcte attrlbute name attribute,
Pcte - attributé ~value *yalue

2

Pcte_erfor’ type Pcte h link set attribute (

Pete __object reference origin,
Pcte link reference link,
Pcte_attribute _reference attribute,
Pcte attrlbute “value *value
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/*9.2.12 LINK_SET SEVERAL ATTRIBUTES */

Pcte_error type Pcte link set several attributes (

ISO/IEC 13719-2:1995(E)

Pcte_object reference origin,
Pcte link name link,
Pcte attribute_assignments  attributes
);
Pcte_error type Pcte h link set several attributes (
Pete—objeet—referenee origi;
Pcte link reference link,

Pcte_h attribute assignments  attributes

)s
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9.3 Object Operations

46

/* 9.3.1 OBJECT CHECK TYPE */

Pcte_error_type Pcte_object_check_type (
Pcte object reference  object,
Pcte type name type2,
Pcte_type ancestry *relation

© ISO/IEC

Pcte_error_type Pcte_h_object_check_type (
Pcte object reference object,
Pcte type reference type2,
Pcte type ancestry *relation

* 9.3.2 OBJECT CONVERT */

Pcte_error_type Pcte_object_convert (
Pcte object reference  object,
Pcte type name type

Pcte_error_type Pcte_h_object_convert (

Pcte_object reference  object,

Pcte type reference type

* 9.3.3 OBJECT_COPY */

Pcte error_type Pcte object_copy (

Pcte object_reference object,

Pcte object reference new_origin,

Pcte link name new_link,

Pcte key reverse_key,

Pcte object reference on_same_volume as,
Pcte atomic_access rights — *access mask,

Pcte object ‘reference *new_object

b

Pcte error'\type Pcte_h_object_copy (

Pcte“object_reference object,

Pcte object reference new_origin,

Pcte link reference new_link,

Pcte key reverse_Key,
Pcte_object_reference on_same_volume as,
Pcte atomic_access rights ~ *access_mask,
Pcte_object reference *new_object
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* The effect of not providing the optional parameter reverse key to the
/* abstract operation is achieved by specifying reverse key as NULL. The
/* effect of not providing the optional parameter on_same volume as to
/* the abstract operation is achieved by specifying on_same_volume as as
/* Pcte null object reference. '

/* 9.3.4 OBJECT CREATE */

Pcte error_type Pcte object create (

Pbt\z_t)’ P\.«_nalll\z t:y’p\/,
Pcte object reference new_origin,
Pcte link name new_link,

Pcte key

Pcte_object reference
Pcte atomic_access_rights
Pcte object reference

reverse key,
on_same volume as,
*access_mask,
*new_object

);

Pcte _error_type Pcte h object create (

ISO/IEC 13719-2:1995(E)

*f
*/
*/
*/
*/

Pcte type reference type,
Pcte object reference new_origin,
Pcte link reference new_link,

Pcte_key

Pcte object reference
Pcte _atomic_access_rights
Pcte object reference

reverse key,
on_same-volume _as,
*access ‘mask,
*new " object

);

/* The effect of not proyviding the optional parameter reverse key to the
/* abstract operation is ‘achieved by specifying reverse key as NULL. The
/* effect of not previding the optional parameter on_same volume as to
* the abstract operation is achieved by specifying on same Volume as as
/* Pcte null object reference.

/* 9.3.5 OBJECT-DELETE */

Pcte errortype Pcte object delete (

Pcteobject_reference  origin,
Pcte link name link

)i

Pcte _error_type Pcte h object delete (
Pcte object reference  origin,
Pcte link reference link

*/
*/
*/
*/
*/
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/* 9.3.6 OBJECT DELETE ATTRIBUTE */
Pcte_error_type Pcte_object_delete_attribute (
Pcte object reference  object,
Pcte_attribute_name attribute
);
Pcte error_type Pcte h_object delete_attribute (
Pcte_object_reference object,
Pcteattribute—reference—attribute
*9.3.7 OBJECT _GET ATTRIBUTE *#/
Pcte_error_type Pcte_object_get_attribute (
Pcte object reference  object,
Pcte_attribute name attribute,
Pcte_attribute_value *value
Pcte error type Pcte h object_get_attribute (
Pcte object_reference object,
Pcte attribute_reference  attribute,
Pcte_attribute value *value
D;
* 9.3.8 OBJECT _GET PREFERENCE */
Pcte error type Pcte object get preference(
Pcte object_reference  object,
Pcte key key,
Pcte type name type
);
[Pcte_error_type Pcte_h object’ get preference (
Pcte object refererice™ object,
Pcte key key,
Pcte type reference *type
);
/* If the abstract operation returns no key, key is set as a string of zero */
/* length. If the abstract operation returns no zype, type is set to NULL for */
/* Pcte h object get preference and to a string of zero length for */
* Pcte_object get preference. */

48

7+ 939 OBIECT GET SEVERAL ATTRIBUTES

Pcte error type Pcte object_get attributes in_working_schema (
Pcte object reference object,
Pcte attribute assignments  *values

);
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Pcte error type Pcte h object get attributes in_working_schema (

Pcte object reference object,

Pcte_h attribute assignments  *values
);
Pcte error_type Pcte object get attributes of types (

Pcte object reference object,

Pcte attribute names attributes,

Pcte attribute assignments  *values
);
Pcte error_type Pcte h object get attributes _of types (

Pcte object reference object,

Pcte_attribute_references attributes,

Pcte_h attribute_assignments  *values
);
/* The effect of specifying attributes as VISIBLE ATTRIBUTE TYPES */
/* to the abstract operation is achieved ()by the operation */
/* Pcte object get attributes in working_schema. Phe effect of specifying */
/* attributes as a set of attribute designators (to the abstract operation is */
/* achieved by the operation Pcte object get<attributes of types. */

/* 9.3.10 OBJECT GET TYPE */

Pcte _error_type Pcte object get type (
Pcte object reference  object,
Pcte type name type

);

Pcte_error_type Pcte h_object-get type (
Pcte _object_reference’” object,
Pcte_type reference *type

);

/*9.3.11 OBJECF IS COMPONENT */

Pcte_error type Pcte_object is component (
Pcte-object reference  objectl,
Pcte object reference  object2,
Pcte_boolean *value

%

/*9.3.12 OBJECT _LIST LINKS */

h =Y . % d 11 1.
Pcte—error—type Prte—object st —alt—timks <

Pcte_object reference origin,
Pcte link scope extent,
Pcte_object scope scope,
Pcte categories categories,

Pcte link set descriptors  *links
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Pcte error_type Pcte h object list_all_links (
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Pcte_object_reference origin,

Pcte link scope extent,

Pcte object scope scope,

Pcte categories categories,

Pcte h link set descriptors  *links
);
% The effect of specifying visibility as AIJ, TINK TYPES is achieved by */

the operation Pcte_obJect_hst_all_lmks ‘For Pcte_object list_all_links, W

* all the link type names in the returned link names are type identifiers. */
Pcte_error_type Pcte_object list_links in_working schema (

Pcte_object_reference origin,

Pcte link scope extent,

Pcte_object_scope scope,

Pcte categories categories,

Pcte link set descriptors  *links
Pcte_error_type Pcte h_object_list links_in_working_schemd (

Pcte object reference origin,

Pcte link scope extent,

Pcte_object scope scope,

Pcte categories categories,

Pcte h link set descriptors  *links

The effect of specifying visibility as VISIBLE TYPES is achieved by */

* the operation Pcte object list “links in workmg “schema. */
Pcte_error_type Pcte_object _list links_of types (

“Pcte _object_reference origin,

Pcte_link scope extent,

Pcte_ob]ect_scope scope,

Pcte type names types,

Pcte link set.descriptors  *links
Pcte_error fype Pcte h_object list_links_of types (

Peteobject _reference origin,

Pcte link scope extent,

Pcte object scope scope,

Pcte_type references types,

Pcte h link set descriptors  *links
);
/* The effect of specifying visibility as link type nominators is achieved by */
/* the operation Pcte_object list links of types. */
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/¥ 9.3.13 OBJECT LIST VOLUMES */

Pcte_error_type Pcte_object_list_volumes (
Pcte object reference  object,
Pcte volume infos *volumes

)s
/* 9.3.14 OBJECT MOVE */

Pcte error type Pcte object move (

ISO/IEC 13719-2:1995(E)

Pcte object reference  object, ‘
Pcte_object reference  on_same volume_as,
Pcte object_scope scope

);

/% 9.3.15 OBJECT RESET ATTRIBUTE */

Pcte_error_type Pcte_object_reset_attribute (
Pcte_object reference  object,

Pcte attribute name attribute

)i

Pcte error_type Pcte h_object_reset_attribute (
Pcte object reference object,
Pcte attribute_reference  attribute

);

/¥ 9.3.16 OBJECT SET ATTRIBUTE.*¥/

Pcte error_type Pcte_object_set -attribute (
Pcte_object_reference  _object,

Pcte attribute_name attribute,
Pcte_attribute_value *value

);

Pcte error_type Pete h_object set_attribute (
Pcte object teference object,
Pcte_affribute reference  attribute,
Pcte “attribute_value *value

);

/%9:3.17 OBJECT SET PREFERENCE */

Pcte_error_type Pcte_object_set_preference (
Pcte object _reference object,
Pcte type pame type,

Pcte key key
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Pcte error_type Pcte h object set preference (

Pcte_object reference  object,

Pcte _type reference type,

Pcte key key
);
/* The effect of not providing the optional parameter type to the abstract */
/* operation is achieved by specifying type as NULL. The effect of not */
* providing the optional parameter key to the abstract operation is */
T achieved by specifying key as NULL. */
/T 9.3.18 OBJECT_SET SEVERAL ATTRIBUTES */
Pcte_error_type Pcte_object set several attributes (

Pcte_object reference object,

Pcte attribute _assignments  attributes
)
Pete_error_type Pcte_h object set several attributes (

Pcte_object reference object,

Pcte h_attribute_assignments  attributes
)i
/% 9.3.19 OBJECT SET TIME ATTRIBUTES */
Prte_error_type Pcte object set time attributes (

Pcte _object reference  object,

Pcte time last_access,

Pcte time last modification,

Pcte_object scope scope
);
/3 The effect of not prqviding the optional parameters last access or */
/* last_modification to the abstract operation is achieved by specifying */
/% last_access or last-modification as Pcte null time. */
/1 9.3.20 VOLUME LIST OBJECTS */
Pete_error_type Pcte“volume list objects (

Pcte_object-reference  volume,

Pcte type-names types,

Pcte cobject references  *objects
);
P¢te_error_type Pcte h volume list objects (

52

Pcte UbIEC[ Teference volume,

Pcte:type_réferences types,
Pcte object references  *objects

)
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9.4 Version Operations

/* 9.4.1 VERSION ADD PREDECESSOR */

Pcte_error_type Pcte version_add_predecessor (
Pcte object reference  version,
Pcte object reference  new_predecessor
);

/% 9 42 VERSION IS CHANGED */

ISO/IEC 13719-2:1995(E)

Pcte _error_type Pcte version_is_changed (
Pcte object reference  version,
Pcte key predecessor,
Pcte_boolean *changed

);
/* 9.4.3 VERSION_REMOVE */

Pcte error_type Pcte_version_remove (
Pcte object reference  version

);
/*9.4.4 VERSION_REMOVE_PREDECESSOR *)

Pcte error_type Pcte version_remove_predegcessor (
Pcte object reference  version,
Pcte object reference  predecessor

)
/* 9.4.5 VERSION REVISE */

Pcte error_type Pcte_version. revise (

Pcte object reference version,
Pcte object reference new_origin,
Pcte link name new_link,
Pcte_objeet reference on_same volume as,
Pcte atomic_access rights  *access mask,
Pcte ‘object reference *new_version
);
Pctelerror_type Pcte_h_version_revise (
Pcte object_reference version,
Pcte object reference new_origin,
Pcte link reference new_link,
Pete—objeet—referenee on—same—vohume—as;
Pcte_atomic_access rights ~ *access_mask,
Pcte object reference *new_version
);
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/* The effect of not providing the optional parameter on_same_volume_as ¥/
/* to the abstract operation is achieved by specifying on_same_volume_as */
/* as Pcte_null object reference. ' */

/* 9.4.6 VERSION SNAPSHOT */

Pcte_error_type Pcte version_snapshot (

Pcte object reference version,
Pcte object_reference new_origin,
Pcte link name new_link,

Pcte_obje?:t_reference
Pcte atomic_access_rights
Pcte_object reference

b

Pcte object reference
Pcte object reference
Pcte link reference
Pcte_object_reference
Pcte atomic _access_rights
Pcte_object reference

on_same volume as,
*access mask,
*new_version

Pcte_error_type Pcte h version_snapshot (

version,

new_origin,
new_link,
on_same_volume_as,
*access mask,

*new  version

* The effect of not providing the optional parameter new link and_origin */
* to the abstract operation is achieved by specifying new link as NULL */
* and new origin as Pcte null object reference. The effect of not */
* providing the optional parameter”on same volume as to the abstract */
* operation is achieved by, specifying on same volume as as */
* Pcte null object reference. */

* 9.4.7 VERSION TEST ANCESTRY */

Pcte_error_type Pcte version: test ancestry (

Pcte object reference’  versionl,
Pcte object reference  version2,
Pcte version‘relation ~ *ancestry

* 9.4.8 VERSION _TEST DESCENT */

Pcte error type Pcte version_test descent (

Rcte object reference  versionl,
Pcte object reference  version2,
Pcte version relation  *descent

)s
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#endif /* 'PCTE_OMS INCLUDED */

10 Schema management
/* The header <Pcte/sms.h> */

#ifndef PCTE_SMS INCLUDED
#define PCTE SMS _INCLUDED 1

#include <Pcte/types.h>

#include <Pcte/references.h>
#include <Pcte/sequences.h>
#include <Pcte/oms.h>

10.1 Schema Management Datatypes

typedef enum {

PCTE _CREATE MODE = 1<<0,
PCTE DELETE MODE = 1<<1,
PCTE READ MODE = 1<<2,
PCTE _ _WRITE _MODE = 1<<3,
PCTE NAVIGATE MODE = l<<4

! Pcte_deﬁmtlon*mode_value
typedef Pcte natural Pcte_definition_mode. values;

typedef enum {
PCTE DUPLICATED, PCTE NOT DUPLICATED
} Pcte_duplication ;

typedef enum {
PCTE SHARABLE; PCTE EXCLUSIVE
} Pcte_exclusiveness;

typedef enum {
PCTE_ATOMIC STABLE, PCTE _COMPOSITE STABLE,
PCTE NOT STABLE

} Pcte stablhty,

typedef enum {
PCTE _NO_CONTENTS, PCTE FILE ' TYPE
PCTE _ PIPE TYPE, PCTE _ DEVICE TYPE,
PCTE _ ~AUDIT _FILE TYPE PCTE _ ACCOUNTING LOG TYPE

} Pcte_contents_type

/* Pcte_contents type corresponds to the PCTE datatype Contents type.
/* The value PCTE NO CONTENTS corresponds to absence of a
/* Contents_type result from SDS _GET _OBJECT TYPE PROPERTIES

/* and WS _GET OBIJECT TYPE PROPERTIES

*/
*/
*/
*/
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typedef struct {

Pcte category category,

Pcte_stability stability;

Pcte_exclusiveness exclusiveness;

Pcte duplication duplication;
} Pcte_link flags;
typedef struct {

Pcte link flags link type flag;

Pcte natural lower_bound, upper _bound,
} Pcte_link type properties;
/* Pcte link _type properties corresponds to a number of parameter types */
/* in SDS_CREATE RELATIONSHIP_TYPE, and to a number of rgsnlt */
/* types of SDS_GET LINK TYPE PROPERTIES and */
* WS _GET LINK TYPE PROPERTIES. , */

56

typedef enum {
PCTE OBIJECT, PCTE_OBJECT ALL,
PCTE LINK KEY, PCTE_LINK _NON_KEY
} Pcte_attribute_scan_kind,;

typedef enum {
PCTE ORIGIN, PCTE_ORIGIN_ALL,
PCTE DESTINATION, PCTE_DESTINATION  ALL,
PCTE KEY, PCTE NON_KEY

} Pcte_link scan_kind;

typedef enum {

PCTE CHILD, PCTE DESCENDANT,

PCTE PARENT PCTE ANCESTOR,

PCTE _ _ATTRIBUTE, PCTE ATTRIBUTE ALL,

PCTE _ LINK ORIGIN, PCTE LINK ORIGIN ALL,

PCTE _ LINK DESTINATION, PCTE LINK DESTINATION ALL
} Pcte object scan_kind;

typedef enum {

PCTE OBJECT TYPE, PCTE LINK TYPE,

PCTE | _ATTRIBUTE_TYPE, PCTE ENUMERAL TYPE
} Pcte*type_kmd

#define PCTE. MAX_ENUMERAL TYPE IMAGE_SIZE PCTE MAX NAME_SIZE

typedef Pcte octet
NIIAMERAL _TVPE INMAGE STIZE 4+ 17
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10.2 Update Operations
/*10.2.1 SDS_ADD DESTINATION */
Pcte error_type Pcte sds _add destination (
Pcte_object reference sds,
Pcte type name in sds  link type,
Pcte type name in _sds  object type
)
/* 10.2.2 SDS_APPLY ATTRIBUTE TYPE */
Pcte error_type Pcte sds_apply attribute type (
Pcte object reference sds,
Pcte_type name in sds attribute _type,
Pcte type name in _sds  type
)
/¥ 10.2.3 SDS_APPLY LINK TYPE */
Pcte_error type Pcte _sds apply link type (
Pcte object_reference sds,
Pcte type name in sds  link type,
Pcte type name in sds  object_type
)
/* 10.2.4 SDS_ CREATE BOOLEAN ATTRIBUTE TYPE */
Pcte_error_type Pcte sds create_boel€an_attribute_type (
Pcte_object_reference sds,
Pcte_name local name,
Pcte_boolean initial value,
Pcte_duplication duplication,
Pcte type name i sds  new type
R
¥ The éffect of not providing the optional parameter local name to the */
/* abstract operation is achieved by specifying local name as NULL. The */
/* efféct of not providing the optional parameter initial value to the */
r* abstract operation is achieved by specifying initial value as */
/% PCTE FALSE. */
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/¥ 10.2.5 SDS_CREATE DESIGNATION_LINK_TYPE */

Pcte error_type Pcte sds create_designation_link_type (

Pcte object reference
Pcte name

Pcte natural

Pcte natural

object,

local name,
lower bound,
upper_bound,

Pcte_duplication duplication,
Pcte key types in sds key types,
Pcte type name in sds new_type

);

/%
/*
/%
/*

The effect of not providing the optional parameter local name to the
abstract operation is achieved by specifying local name as NULL., The
effect of not providing the optional parameter upper bound-te the
abstract operation is achieved by specifying upper bound as O.

*/
*/
*/
*/

/* 10.2.6 SDS_ CREATE _ENUMERAL TYPE */

Pcte_error_type Pcte sds create_enumeral type (

Pcte_object reference sds,

Pcte_name local name,

Pcte type name in sds  new_type
);
/* The effect of not providing the optional parameter local name to the
/* abstract operation is achieved by specifying local name as NULL.

/*10.2.7 SDS_CREATE _ENUMERATION_ATTRIBUTE TYPE */

Pcte_error_type Pcte_sds create_enufheration_attribute_type (

Pcte _object reference sds,

Pcte_name local name,

Pcte type names in, sds  values,

Pcte_duplication duplication,

Pcte_natural initial value,

Pcte_type nafme: in_sds new_type
);
/* The effect of not providing the optional parameter local name to the
/* dbstract operation is achieved by specifying local name as NULL. The
/* effect of not providing the optional parameter inifial value .to the
r* abstract operation is achieved by specifying initial value as 0.

*/
#/

*/
*/
*/
*/
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/* 10.2.8 SDS CREATE FLOAT ATTRIBUTE TYPE */

Pcte error type Pcte sds create float attribute type (

Pcte_object reference sds,

Pcte_name local name,

Pcte float initial value,

Pcte duplication duplication,

Pcte type name in sds new_type
); |
/* The effect of not providing the optional .parameter local name to the
/* abstract operation is achieved by specifying local name as NULL CThe
/* effect of not providing the optional parameter initial value-to' the
/* abstract operation is achieved by specifying initial value as 0:0:

/% 10.2.9 SDS_CREATE INTEGER ATTRIBUTE TYPE */

Pcte error_type Pcte sds_create integer_attribute_type (

);
/*
/>{<
/>I<
/>I<

Pcte object reference sds,

Pcte name local name,
Pcte_integer initial_value,
Pcte_duplication duplication,

Pcte type pame in sds  new_type

The effect of not providing the*optional parameter local name to the
abstract operation is achieved-by specifying local name as NULL. The
effect of not providing the” optional parameter initial value to the
abstract operation is achi¢ved by specifying initial value as 0.

/*10.2.10 SDS_CREATE NATURAL ATTRIBUTE TYPE */

Pcte error type Pcte sds:-éreate natural attribute type (

)
/*
/>I<
/>l<
/>l<

Pcte_object_reference sds,

Pcte name local name,
Pcte natural . initial value,
Pcte _duplication duplication,

Pcte_type name in_sds  new_type

The effect of not providing the optional parameter local name to the
abstract operation is achieved by specifying local name as NULL. The
effect of not providing the optional parameter <initial value to the
abstract operation is achieved by specifying initial value as 0.

*/
*/
*/
*/

*/
*/
*/
*/

J
#
#
#/
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/* 10.2.11 SDS_CREATE_OBJECT_TYPE */

Pcte error_type Pcte_sds_create_object_type (
Pcte_object_reference sds,
Pcte_name local name,
Pcte type names in_sds  parents,

Pcte type name in_sds new_type

);
I* abstract operation is achieved by specifying local name as NULL. \/)
1* sk
/* 10.2.12 SDS_CREATE RELATIONSHIP_TYPE */
Pcte error_type Pcte sds_create_relationship_type (

Pcte_object_reference sds,

Pcte_name forward local name,

Pcte link type properties  *forward properties,

Pcte key types in_sds forward key types,

Pcte_name reverse local name,

Pcte link type properties  *reverse_ properties,

Pcte key types in sds reverse key types,

Pcte type name in sds forward_type,

Pcte type name in_sds reverse type
);
/* The effect of not providing the optional parameter forward local name */
r* to the abstract operation is achieved by specifying forward local name */
/* as NULL. The effect ofy not providing the optional parameter */
/* reverse local name to the abstract operation is achieved by specifying */
/* reverse local name as:NULL. The effect of not providing the optional */
/* parameter forward upper bound to the abstract operation is achieved by */
/* specifying forward properties.upper bound as 0. The effect of not */
/* providing the-'eptional parameter reverse upper bound to the abstract */
/* operation s, achieved by specifying reverse properties.upper bound */
/* as 0. */
/*10.2.13 SDS” CREATE_STRING ATTRIBUTE TYPE */
Pcte _error type Pcte sds create_string_attribute_type (

Pcte object reference sds,

Pcte name local name,

Pcte string *initial value,

Pcte duplication duplication,

Pcte_type name in sds new_type
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/* The effect of not providing the optional parameter local name to the
/* abstract operation is achieved by specifying local name as NULL. The
* effect of not providing the optional parameter initial value to the
/* abstract operation is achieved by specifying initial value as NULL.

/* 10.2.14 SDS_CREATE TIME ATTRIBUTE TYPE */

Pcte error_type Pcte sds create time_attribute type (

Pcte object reference sds,

Pcte name local name,

Pcte time initial value,

Pcte_duplication duplication,

Pcte type name in sds  new_type
);
/* The effect of not providing the optional parameter local‘\name to the
/* abstract operation is achieved by specifying local name as NULL. The
/* effect of not providing the optional parameter Jinitial value to the
/* abstract operation is achieved by specifying initial value ag
/* Pcte reference time.

/¥ 10.2.15 SDS_IMPORT ATTRIBUTE TYPE */

Pcte error_type Pcte sds import_attribute_type.(

Pcte_object_reference to_sds,

Pcte_object reference from_sds,

Pcte type name in sds  type;

Pcte name local ‘name
);
I* The effect of not providing the optional parameter local name to the
/* abstract operation 1S achieved by specifying local name as NULL.

/*10.2.16 SDS_GET "NAME */

Pcte error_type-Rcte sds get name (
Pcte_object reference  sds,
Pcte_name name

);
/* 40:2.17 SDS_IMPORT ENUMERAL TYPE %/

Pcte error _type Pcte sds_import enumeral type (

Pcte_object reference to_sds,

Pcte_object_reference from_sds,

Pntg-t}/pe_namp“in—crlc type,

Pcte name local name
); |
/* The effect of not providing the optional parameter local name to the
/* abstract operation is achieved by specifying local name as NULL.

ISO/IEC 13719-2:1995(E)

*/
*/
*/
*/

*/
*/
*/
*/
*/

¥/
*/

*/
Ui
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/*10.2.18 SDS_IMPORT LINK TYPE */
Pcte error_type Pcte sds_import link type (

Pcte_object reference to_sds,
Pcte object reference from_sds,
Pcte type name in sds - type,

Pcte name local name

/* abstract operation is achievd by specifying local name as NULL.
/*10.2.19 SDS_IMPORT OBIJECT TYPE */

Pcte error type Pcte sds_import object type (

Pcte_object reference to_sds,

Pcte object reference from_sds,

Pcte type name in sds  type,

Pcte_name local name
);
/* The effect of not providing the optional parameter,local name to the
/* abstract operation is achieved by specifying local{name as NULL.

/* 10.2.20 SDS_INITIALIZE */

Pcte error type Pcte sds _initialize (
Pcte_object reference  sds,
Pcte _name name

)
/¥ 10.2.21 SDS_REMOVE */

Pcte error _type Pcte sds remeove (
Pcte object reference - sds
);
/*10.2.22 SDS_ REMOVE DESTINATION */

Pcte error_type Pcte sds remove_destination (
Pcte object’ reference sds,
Pcte_typ€ name in sds link type,
Pcte \type name in sds  object type

);

#%£.10.2.23 SDS REMOVE TYPE */

© ISO/IEC

v

%
%/

Pcte_error_type Pcte sds remove type (
Pcte_object_reference sds,
Pcte type name in sds  type

)
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/*10.2.24 SDS_SET ENUMERAL TYPE IMAGE */

Pcte error_type Pcte sds_set enumeral type image (

Pcte object reference sds,

Pcte_type name in_sds type,

Pcte_enumeral type image image
);
/* The effect of not providing the optional parameter image to the abstract
/% npprqfinn is—achieved hy cppnifying imagp as NIITL I

/*10.2.25 SDS_SET TYPE MODES */

Pcte _error_type Pcte sds set usage mode (

Pcte object reference sds,

Pcte type name in sds type,

Pcte definition mode values  usage mode
);
Pcte_error_type Pcte sds set export mode (

Pcte_object _reference sds,

Pcte type name in_ sds type,

Pcte_definition_mode values  export mode
);
r* The effect of not providing the)optional parameter export mode is
* obtained by calling Pcte sds’set usage mode. The effect of not
/* providing the optional parameter usage mode is obtained by calling
/¥ Pcte_sds_set export mode;' The effect of providing both optional
/* parameters usage mode and export mode is obtained by calling
/* Pcte sds_set usage ‘mode and Pcte sds set export mode in sequence.
/* As an operation call with neither optional parameter has no effect, no
/* means for making such a call is provided.

/* 10.2.26 SDS_SET TYPE NAME */

Pcte error type'Pcte sds set type name (

Pcte-object_reference sds,

Pete.type name in sds  type,

Pete name local name
);
/% The effect of not providing the optional parameter local name to the
/* abstract operation is achieved by specifying local name as NULL.

—— 10227 SBDSUNAPPEYATIRIBUTETYPE/

Pcte_error type Pcte sds unapply attribute_type (
Pcte object reference sds,
Pcte type name in sds  attribute type,
Pcte type name in sds  type

);

*/
*/

*/
*/
*/
*/
*/
*/
*/
*/

*/
*/
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/* 10.2.28 SDS_ UNAPPLY_LINK TYPE */

Pcte _error_type Pcte_sds_unapply _link_type (
Pcte_object_reference sds,
Pcte type name in sds  link_type,
Pcte type name in sds  object_type

)

© ISO/IEC
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10.3 Usage Operations

/#¥10.3.1 SDS_GET ATTRIBUTE TYPE PROPERTIES */

Pcte_error_type Pcte_sds_get_attfibute_type__properties (

Pcte object reference sds,

Pcte type name in sds type,

Pcte_duplication *duplication,

Pcte value_type *value type,

Pcte enumeration_value type in sds *enumeration_value_type,

Pcte_attribute value *initial value
)
/* If the abstract operation returns an enumeration value type invalue type */
/* then value type is set to PCTE ENUMERATION VALUE TYPE and */
* enumeration value type contains the sequence of enhumeration valug */
/% type nominators. */

/% 10.3.2 SDS_GET ENUMERAL _TYPE IMAGE */

Pcte error type Pcte sds get enumeral type image. (

Pcte object reference sds,

Pcte_type name in sds enumeral 4ype,

Pcte enumeral type image  image
)i
/* If the abstract operation returhs no value in image, image is returned ap */
/* a string of zero length. - */

/¥ 10.3.3 SDS_GET ENUMERAL TYPE _POSITION */

Pcte error type Pcte sds.get enumeral type position (
Pcte object reference sds,
Pcte type namein sds  enumeral type,
Pcte type_name in sds  attribute type,
Pcte natural *position
);
/¥ 103.4-SDS_GET LINK TYPE PROPERTIES */
Pete-error_type Pcte sds_get link type_properties (

Pcte object_reference sds,
Pcte_type name in_sds type,

Pcte link type properties  *properties,
Pcte key types in sds *key types,
Pcte type name in_sds reverse

65


https://standardsiso.com/api/?name=1e0e62f6466500755c888c1e97b8f4f3

ISO/IEC 13719-2:1995(E)

66

© ISO/IEC

/* The category, lower bound, upper bound, exclusiveness, stability, */
/* duplication, key types and reverse values are returned in the members */
/* of the same names of the Pcte link type properties object pointed to */
/* by properties. If the abstract operation returns no value in reverse, */
/* reverse is set to a string of zero length. */

/¥ 10.3.5 SDS_GET_OBJECT TYPE PROPERTIES */

Pcte error_type Pcte_sds_get object _type_properties (

—Pete—objectreferenee sds;
Pcte type name in sds  type,
Pcte_contents_type *contents_type,
Pcte type names in sds  *parents,
Pcte type names in sds  *children

);
/* If the abstract operation returns no value in contents type then */
/* contents_type is set to PCTE_NO_CONTENTS. */
/* 10.3.6 SDS_GET TYPE KIND */
Pcte_error_type Pcte_sds_get type kind (
Pcte object reference sds,
Pcte type name in sds  type,
Pcte type kind *type_kind
); ‘
/*10.3.7 SDS_GET_TYPE _MODES */
Pcte error_type Pcte sds_get type modes(
Pcte object reference Sds,
Pcte_type name in_sds type,
Pcte definition_mode values™ *usage mode,
Pcte definition_mode, values  *export_mode,
Pcte definition mode:values  *max usage mode
);
/*10.3.8 SDS GET-TYPE NAME */
Pcte_error_type-Pcte sds_get type name (
Pcte_object reference sds,
Pcte,type name in sds  type,
Pcte type name name
)i
7* I the abstract operation Teturns o value 1T warme, manTe s Teturned as a *f
/* string of zero length. */
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/* 10.3.9 SDS SCAN_ATTRIBUTE TYPE */

Pcte_error _type Pcte sds scan_attribute_type (
Pcte object reference sds,
Pcte type name in sds type,
Pcte attribute scan kind  scanning kind,
Pcte type names in sds  *types

)

2 10310 SDS SCAN _ENUMERAL TYPE */

Pcte error type Pcte sds scan_enumeral type (
Pcte_object_reference sds,
Pcte type name_in_sds type,
Pcte type names in sds  *types

);

/*10.3.11 SDS_SCAN_LINK TYPE */

Pcte_error_type Pcte sds scan_link_type (

Pcte_object_reference sds,
Pcte type name in sds  type,.
Pcte link scan_kind scanning_kind,

Pcte type names in sds  *types
);
/*10.3.12 SDS_SCAN_OBIJECT _TYPE,*/

Pcte_error type Pcte sds scan_object_type (

Pcte object reference sds,
Pcte type name in_sds type,
Pcte_object scan_kind scanning_kind,

Pcte type names-insds  *types
);
/*10.3.13 SDSSCAN_TYPES */

Pcte_errortype Pcte sds scan_types (

Pct¢-object_reference sds,
Pcie type kind kind,
Pcte type names in_sds  *types
X
Pcte_error type Pcte sds scan_all types (
Pcte_object_reference sds,
Pete—ty pc_uauwa__iu__bdo *types
);
/* The effect of not providing the optional parameter kind to the abstract */
/* operation is achieved by the operation Pcte_sds scan_all_types. - */
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10.4 Working Schema Operations

/¥ 10.4.1 WS_GET ATTRIBUTE_TYPE_PROPERTIES */

Pcte_error_type Pcte ws_get attribute_type properties (

Pcte type_name type,
Pcte_duplication *duplication,
Pcte value type *value type,
Pcte enumeration value_type  *enumeration value type,
Pcte attribute_value *initial value
);
Pcte _error type Pcte h ws_get_attribute type_properties (
Pcte type_reference type,
Pcte_duplication *duplication,
Pcte value type *value_type,
Pcte h_enumeration_value_type *enumeration_value_type,
Pcte attribute_value *initial _value
)

/¥ 10.42 WS_GET_ENUMERAL_TYPE_IMAGE */

Pcte_error_type Pcte_ws_get_enumeral type_image (
Pcte type name enumeral_type,
Pcte enumeral_type_image  image

);
Pcte_error_type Pcte_h _ws_get_enumeral .type_image (
Pcte type_reference enutheral type,
Pcte enumeral_type image ifnage
);
/* If the abstract operatior returns no value in image, image is returned as */
/* a string of zero length. */
/* 10.43 WS_GET _ENUMERAL _TYPE_POSITION */ .

Pcte_error_type Pcte_ws_get_enumeral _type position (
Pcte_typé-name enumeral _type,
Pcte typeé name attribute_type,
Pcté natural *position
);
Pcte error_type Pcte h ws_get_enumeral _type_position (
Pcte_type reference enumeral type
Pcte type reference  attribute type,
Pcte_natural *position

);
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/* 10.4.4 WS _GET LINK TYPE PROPERTIES */
Pcte_error type Pcte ws get link type properties (

Pcte type name type,
Pcte link type properties  *properties,
Pcte key types *key types,
Pcte type name reverse
);
Pcte error type Pete h ws get link type properties (
Pcte_type reference type,
Pcte link type properties  *properties,
Pcte h key types *key_types,
Pcte_type reference *reverse
);
/* If the abstract operation returns no value in reverse, reverse is returned
/* ‘as a string of zero length for Pcte ws_get link type-properties and as

/* NULL for Pcte h ws_get link type properties.
/* 10.4.5 WS_GET OBJECT_TYPE PROPERTIES */

Pcte_error type Pcte ws_get object_type properties (

Pcte type name type,

Pcte contents type  *contents_type;
Pcte type names *parents,

Pcte type names *children

);
Pcte error_type Pcte h ws get.\object_type properties (
Pcte _type reference type,
Pcte contents_type *contents_type,
Pcte_type references  *parents,
Pcte type references  *children
); ‘
/* If /the” abstract operation returns no value in contents type then
/* contents_type is set to PCTE_ NO CONTENTS.

/*10.4:6 WS _GET TYPE KIND */

Pete error_type Pcte_ws_get_type_kind (
Pcte type name  type,
Pcte type kind  *type kind

);

Pcte_error_type Pcte h ws get type kind (
Pcte type reference  type,
Pcte type kind *type kind

);

ISO/IEC 13719-2:1995(E)

*/
*/
*/

*/
*/
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/* 10.4.7 WS_GET_TYPE_MODES */

Pcte error_type Pcte_ws_get_type_modes (
Pcte_type name type,
Pcte definition mode values  *usage_modes

);

Pcte_error_type Pcte_h_ws_get_type_modes (
Pcte type reference type,

); B - B

/% 10.4.8 WS_GET TYPE_NAME */

Pcte_error_type Pcte ws_get_type_name (
Pcte type name type,
Pcte type name name

);

Pcte_error_type Pcte_h_ws_get type name (
Pcte type reference  type,

Pcte type name name
)
/* If the abstract operation returns no value in.ndme, name is returned as a *f
/* string of zero length. \ */

/* 10.4.9 WS_SCAN_ATTRIBUTE_TYPE */

Pcte_error_type Pcte_ws_scan_attribute .type (

Pcte type name type,
Pcte_attribute_scan_kind  scanning_kind,
Pcte _type names *types

);

Pcte error_type Pcte_h ws\scan_attribute_type (
Pcte type reference type,
Pcte attribute(scan_kind  scanning_kind,
Pcte type_references *types

);

/* 10.4.10;WS_SCAN_ENUMERAL_TYPE */

Pcte_error_type Pcte ws_scan_enumeral_type (
Pcte type name type,
Pcte type names  *types

);
Pcte_error_type Pcte_h_ws_scan_enumeral _type (

Pcte type reference type,
Pcte type references  *types

);
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/% 10.4.11 WS_SCAN_LINK_TYPE */

Pcte_error_type Pcte_ws scan_link type (

Pcte_type name type,
Pcte link scan kind  scanning_kind,
Pcte type names *types

%

Pcte error type Pcte h ws scan link type (
_Pcte_Type_refergnEe _ typ_é _
Pcte link scan kind  scanning_kind,
Pcte type references  *types

);

/¥ 10.4.12 WS_SCAN_OBJECT TYPE */

Pcte error_type Pcte ws scan_object_type (

Pcte _type name type,
Pcte object_scan kind  scanning_kind,
Pcte type names *types

)

Pcte error type Pcte_h ws scan_object_type (
Pcte type reference type,
Pcte object scan kind  scanning_kind,
Pcte type references *types

)i

/* 10.4.13 WS_SCAN_TYPES */

Pcte error_type Pcte ws_scan, types (
Pcte_type kind kind,
Pcte type names. . *types

);
Pcte_error_typePcte h ws scan_types (
Pcte _type) kind kind,
Pcte. type references  *types
);

Pcte_érror_type Pcte ws scan_all types (
Pcte type names  *types

) |

Pcte_error type Pcte h ws scan_all types (

————Pete—type—references—Eiypes

);

#endif /* 'PCTE_SMS_INCLUDED */
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11 Volumes, devices and archives
/* The header <Pcte/devices.h> */

#ifndef PCTE DEVICES INCLUDED
#define PCTE_DEVICES INCLUDED 1

#include <Pcte/types.h>
#include <Pcte/references.h>
#include <Pcte/sequences.h>

© ISO/IEC

11.1

11.2

Volume, Device, and Archive Datatypes

typedef Pcte natural Pcte_volume_identifier;

typedef struct {

Pcte natural total blocks;
Pcte_natural free_blocks;
Pcte natural block  size;
Pcte natural num_objects;

Pcte volume identifier ~ volume_identifier;
} Pcte_volume_status;

typedef Pcte natural Pcte_device_identifier;

typedef enum {
PCTE PARTIAL, PCTE_COMPLETE
} Pcte_archive_status;

typedef Pcte natural Pcte archive identifier;
#include <Pcte/discretionary.h>
Volume, Device and Archive Operations

/* 11.2.1 ARCHIVE (CREATE */

Pcte error_type Pcte_archive _create (

Pcte natoral archive identifier,
Pcte jobject_reference on_same volume as,
Pctératomic_access rights  *access_mask,

Pote _object _reference *new_archive

);

72

/#1122 ARCHIVE REMOVE */

Pcte _error_type Pcte archive remove (
Pcte object referemce  archive

)
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/* 11.2.3 ARCHIVE RESTORE */

Pcte_error_type Pcte archive restore (

Pcte_object _reference
Pcte_object_reference
Pcte_object references
Pcte_object_reference
Pcte archive status

);

device,

archive,

objects,
on_same_volume as,
*restoring_status

ISO/IEC 13719-2:1995(E)

Pcte error_type Pcte_archive restore all (
Pcte_object reference  device,
Pcte object reference  archive,
Pcte object reference on_same volume as,

Pcte archive_status *restoring_status
);
/* The effect of specifying scope as a set of objeet designator to the */
/* abstract operation is achieved by the operation Rcte archive restore. The */
/* effect of specifying scope as ALL to the abstract operation is achieved| */
/* by the operation Pcte archive restore all. */

/¥ 11.2.4 ARCHIVE SAVE */

Pcte error_type Pcte archive save (

Pcte_object reference
Pcte object_reference
Pcte_object_references
Pcte_archive_status

)

device,

archive,

objects,
*drchiving status

/¥ 11.2.5 DEVICE CREATE */

Pcte _error_type Pcte device create (

Pcte_object sreference
Pcte _type \name
Pcte_atomic_access rights
Pcté-natural

Pcie string

Pcte object_reference

)

station,

device type,
*access_mask,
device_identifier,
*device characteristics,
*new_device

Pcte_error_type Pcte h device create (

Pcte_object reference

station,

Putc_t_y PC_I CfCl CIILC

Pcte atomic access rights
Pcte natural

Pcte_string

Pcte object_reference

db Vib(/—t_yyb, i
*access_mask,
device_identifier,
*device_characteristics,
*new_device
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/* 11.2.6 DEVICE REMOVE */

Pcte error_type Pcte_device remove (
Pcte_object _reference  device
)
/*11.2.7 LINK_GET DESTINATION ARCHIVE */

Pcte error_type Pcte link get destination_archive (
Pcte object reference origin,
Pcte Tink_name Tink,
Pcte archive identifier ~ *archive identifier

);
Pcte error_type Pcte h link get destination_archive (
Pcte_object_reference origin,

Pcte_link reference link,
Pcte archive identifier ~ *archive identifier

);
/* 11.2.8 VOLUME_CREATE */

Pcte error_type Pcte_volume create (

Pcte object_reference device,

Pcte natural volume id,
Pcte_atomic_access rights  *access_mask,

Pcte string *volume _characteristics,
Pcte object_reference *new_volume

)s
/* 11.2.9 VOLUME DELETE */

Pcte_error_type Pcte volume delete (
Pcte object reference ( volume

);
/* 11.2.10 VOLUME-GET_STATUS */
Pcte_error_type P¢te volume get status (

Pcte_object reference  volume,
Pcte volume _status *volume _status

)
/* 11.2:11 VOLUME MOUNT */

Pcte error_type Pcte volume mount (

k4

Pcte:volumz:__identiﬁer volume _identifier,
Pcte_boolean read only

)
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/*11.2.12 VOLUME_UNMOUNT */

Pcte_error_type Pcte volume unmount (
Pcte object reference  volume

);
#endif /* !PCTE_DEVICES_INCLUDED *f

12 Files, pipes and devices

/* The header <Pcte/contents.h> */

#ifndef PCTE_CONTENTS INCLUDED
#define PCTE_ CONTENTS INCLUDED 1

#include <Pcte/types.h>
#include <Pcte/references.h>

12.1 File, Pipe and Device Datatypes

typedef void *Pcte position_handle;

typedef enum {
PCTE_READ WRITE, PCTE READ ONLY,
PCTE_WRITE ONLY, PCTE_APPEND. ONLY
} Pcte_contents_access mode;

typedef enum {
PCTE_FROM_BEGINNING, PCTE FROM_CURRENT, PCTE FROM ENI
} Pcte_seek position;

typedef enum {
PCTE_AT_BEGINNING, PCTE_AT POSITION, PCTE AT END
} Pcte_set position; ,

typedef void *Pcte Contents handle;

typedef enum {
PCTE-SEQUENTIAL, PCTE DIRECT, PCTE SEEK
} Pcte ositioning_style;
12.2 File, Pipe and Device Operations

/% 12.2.1 CONTENTS_CLOSE */

A4

Pcte error type Pcte contents close (

Pcteﬁcontents_t;é.ndle contents

);
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/* 12.2.2 CONTENTS GET HANDLE FROM KEY #/

Pcte_error _type Pcte_contents_get handle_from key (
Pcte_natural open_object key,
Pcte contents_handle  *contents

);

/* 12.2.3 CONTENTS_GET KEY FROM_HANDLE */

Pcte_error_type Pcte_contents get key from handle (
Pcte contents handle  contents,
Pcte_natural *open_object key

);
/* 12.2.4 CONTENTS_GET POSITION */

Pcte_error_type Pcte contents get position (
Pcte_contents_handle  contents,
Pcte position_handle  *position

);
/¥ 12.2.5 CONTENTS_HANDLE DUPLICATE */

Pcte_error_type Pcte contents handle duplicate (
Pcte contents_handle  contents,
Pcte_boolean inheritable,
Pcte contents_handle  *new_contents
);
Pcte_error_type Pcte_contents_handle duplicate to key (
Pcte contents_handle  contents,

Pcte natural new,_key,

Pcte_boolean inheritable,

Pcte_contents_handle *new_contents
)
/* The effect of not providing the optional parameter new key to the */
/* abstract operation is achieved by the operation */
/* Pcte _contents handle duplicate. : : */

/*12.2.6 CONTENTS OPEN */

Pcte_error type Pcte contents_open (

Pcte object reference object, ,
Pcte_contents_access mode  opening_mode,
Pcte boolean non_blocking io
Pcte_boolean inheritable,
Pcte_contents_handle *contents
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/* 12.2.7 CONTENTS_READ */

Pcte_error_type Pcte _contents read (
Pcte contents_handle  contents,

Pcte natural size,

Pcte_octet *data, ;

Pcte natural *data_size
);
Th In data the read octets—arereturned-and-in-data—size-thepumberof read */
/* octets is returned. If there is not enough sﬁace in data, the erroy */
/* PCTE STRING TOO SHORT is raised. */

/* 12.2.8 CONTENTS_SEEK */

Pcte_error _type Pcte contents seek (
Pcte contents_handle  contents,

Pcte_integer offset,
Pcte seek position whence,
Pcte natural *new_position

)
/* 12.2.9 CONTENTS_SET POSITION */

Pcte _error_type Pcte contents set position.(
Pcte contents_handle  contents,
Pcte position_handle  position_handle,
Pcte set position set_mode

);

/* 12.2.10 CONTENTS_SETCPROPERTIES */

Pcte error_type Pcte confents set properties (
Pcte_contents handle  contents,
Pcte positioning style  positioning
);
/% 12.2.11 CONTENTS TRUNCATE */

Pcte error”type Pcte contents truncate (
Pcte _contents handle  contents

)3
/% 12.2.12 CONTENTS_WRITE #/

Pcte_error_type Pcte contents write (

P utc_puuteuto_haudic contents;
Pcte octet *data,

Pcte natural data_size,
Pcte natural *actual size
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/* In data the octets to be written have to be provided and in data_size the */
* number of octets to be written has to be provided. If data_size is bigger */
/* than the number of octets allocated in data, the error */
/* PCTE ACCESS_AT INVALID ADDRESS is raised. */

/% 12.2.13 DEVICE_GET CONTROL */

Pcte_error_type Pcte_device get control (
Pcte _contents_handle  contents,
—Pcte—natural operation,
Pcte string *control data

)s
/* 12.2.14 DEVICE_SET CONTROL */

Pcte_error_type Pcte device set control (
Pcte contents handle  contents,
Pcte natural operation,
Pcte string *control data

);
Pcte_error_type Pcte position_handle discard (
Pcte_position_handle  *position_handle

);

/* Pcte position_handle discard discards cposition handles created by */
* Pcte _contents_get position. */
I* Pcte contents_handle does not correspond to an ISO/IEC 13719-1 */
/* contents handle but rather réferences to it. */

#endif /* IPCTE_CONTENTS-INCLUDED */

13 Process execution

/4 The header <Pcte/execution.h> */

#ifndef PCTE_ EXECUTION INCLUDED
#gdefine PCTE_ EXECUTION INCLUDED 1

#include <Peté/types.h>
#Include &Pcte/references.h>
#{nclude <Pcte/sequences.h>
#inelude <Pcte/discretionary.h>

13.1 Process Execution Datatypes

typedef <implementation-defined> Pcte address;
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/* Pcte address corresponds to the PCTE datatype: Address which must be */

13.2

/* defined for each implementation. */
typedef enum {
PCTE_SUSPENDED, PCTE_RUNNING, PCTE_STOPPED
} Pcte_initial status;
#define PCTE_EXIT SUCCESS <implementation-defined>
#define PCTE_EXIT ERROR <implementation-defined>
#define P(*TF_QVQTPM__PATT LIRE <implementation-defined>
#define PCTE_ACTIVITY ABORTED  <implementation-defined>
#define PCTE_ UNAVAILABLE <implementation-defined>
#define PCTE_NULL TERMINATION  <implementation-defined>
/* An implementation may provide further values for the termination status */
/* of a process by extending this list of values. : */

typedef void *Pcte profile handle;

#include <Pcte/mandatory.h> ‘
Process Execution Operations

/* 13.2.1 PROCESS CREATE */

Pcte_error_type Pcte process_create (
Pcte_object_reference
Pcte type name
Pcte_object_reference
Pcte_object_reference
Pcte_boolean
Pcte _atomic_access: rights
Pcte object reference

site,

)

Pcte_error_type Pcte_h process create (
static_context,
process_type,
parent,

Pcte- object _reference
Petetype reference
Pcte_object_reference
Pcte_object reference
Pcte boolean
Pcte_atomic_access_rights
Pcte_object_reference

site,

static_ context,
process_type,
parent,

implicit_deletion,
*access _mask,
*new_process

implicit_deletion,
*access_mask,
*new_process
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* The effect of not providing the optional parameter parent to the abstract */
/* operation is achieved by - specifying parent as */
/* Pcte null_object reference. The effect of not providing the optional */
/* parameter sife to the abstract operation is-achieved by specifying site as */
* Pcte null object_reference. )

/* 13.2.2 PROCESS_CREATE_AND START */

Pcte error_type Pcte process create_and_start (

Pete ijeet reference static nnnfévf,

Pcte string . “*arguments,

Pcte_string ’ *environment,

Pcte object reference ~  site,

Pcte_boolean implicit_deletion,

Pcte atomic_access_rights ~ *access_mask,

Pcte object reference *new_process
);
/* The effect of not providing the optional parameter site\to the abstract */
/* operation is achieved by specifying site as Pcte null .object _reference. */

/* 13.2.3 PROCESS _GET WORKING SCHEMA */

Pcte error type Pcte_process_get working_schema(
Pcte object reference  process,
Pcte name sequence  *sds_sequence

);

/* The effect of not providing.the optional parameter prbcess to the */
/* abstract operation is achieved by specifying process as */
/* Pcte null object reference. ' o */

/* 13.2.4 PROCESS INTERRUPT OPERATION */

Pcte error_type Pcte_process interrupt operation (
Pcte object reference  process

);
/* 13.2.5 PROCESS RESUME */

Pcte_error_type Pcte process resume (
Pcte_object reference  process

);
/% 13.2.6 PROCESS _SET ALARM */

Pota 42 txrna Pata asanaco cat olopas (
1 \/L\/—\/llUL_L]P\/ LS ULU_PI U\/UDO_D\/L_GI‘«LLLII \
Pcte natural  duration

)
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/% 13.2.7 PROCESS_SET FILE _SIZE LIMIT */

Pcte_error_type Pcte_process_set file size limit (
Pcte_object reference  process,

Pcte natural fslimit
); |
/* The effect of not providing the optional parameter process to the */
/* abstract operation is achieved by specifying process as */
[* Pcte nnll_nhje(‘t_referen(‘e */

/* 13.2.8 PROCESS_SET OPERATION TIME_OUT */

Pcte error_type Pcte process set operation_time out (
Pcte natural  duration

);
/¥ 13.2.9 PROCESS SET PRIORITY *#/

Pcte _error_type Pcte process set priority (
Pcte_object reference  process,

Pcte natural priority
);
/* The effect of not providing the optional parameter process to the */
/* abstract operation 1s° achieved by ° specifying process = as */
/* Pcte null object reference. | */

/*13.2.10 PROCESS SET REFERENCED OBIJECT */

Pcte _error_type Pcte process_set“referenced object (
Pcte object_reference . yprocess,
Pcte_key reference _name,
Pcte_object reference  object

) ,

/* The effect of not providing the optional parameter process -to the */
/* abstract operation is achieved by specifying process as */
/* Pcte) null_object reference. */

/* 13.221 PROCESS SET TERMINATION STATUS */

Pcte error_type Pcte process set termination_status (
Pcte integer  termination_status

);

/*13.2.12 PROCESS SET WORKING SCHEMA */

Pcte _error_type Pcte process_set working schema (
Pcte_object reference  process,
Pcte_name sequence  sds_sequence

);
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/* The effect of not providing the optional parameter process to the */
/* abstract operation is achieved by specifying .= process as */
/* Pcte_null object_reference. */

/* 13.2.13 PROCESS_START */

Pcte_error_type Pcte_process_start (
Pcte object reference - process,

Pcte string *arguments,

Pete—string tepvironment;

Pcte object reference  site, o

Pcte_initial_status initial status
);
/* The effect of not providing the optional parameter sife to the abstract */
/* operation is obtained by specifying site as Pcte null_object reference. */

/* 13.2.14 PROCESS SUSPEND */

Pcte_error_type Pcte process_suspend (
Pcte_object reference  process,
Pcte natural alarm

);

Pcte_error_type Pcte_process_suspend_unlimited (
Pcte object reference  process

);

r* The effect of not providing theloptional parameter process to the */
/* abstract operation is achi¢éved by specifying process as */
* Pcte null object reference., The effect of not providing the optional */
/* parameter alarm is achieved by the operation */
* Pcte process suspend-unlimited. */

/* 13.2.15 PROCESS_TERMINATE */

Pcte _error_type Pcte (process_terminate (
Pcte_object reference  process,

Pcte integer termination_status
);
* Thé effect of not providing the optional parameter process to the */
/* abstract operation is achieved by specifying process as */
r* Pcte null object reference. The effect of not providing the optional */
/% parameter fermination_status to the abstract operation is achieved by */

- e PCTENULL FERMINATION. .
/* 13.2.16 PROCESS_UNSET REFERENCED OBJECT */ |

Pcte_error type Pcte process unset referenced_object (
Pcte object reference  process,
Pcte key reference name
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* The effect of not providing the optional parameter process to the
* abstract  operation is achieved by specifying process as
1* Pcte_null object reference. :

/* 13.2.17 PROCESS WAIT FOR ANY CHILD */

Pcte error_type Pcte process wait for any child (
Pcte_integer  *termination_status,

Pcte natural ~ *child
-

13.3

77

/* 13.2.18 PROCESS WAIT FOR CHILD */

Pcte_error_type Pcte process wait for child (
Pcte_object ‘reference  child,
Pcte integer *termination_status

);
Security Operations

/* 13.3.1 PROCESS ADOPT USER GROUP */

Pcte _error_type Pcte process_adopt user group((
Pcte_object reference  process,
Pcte_object reference  user group

)

I* The effect of not providing the optional parameter process -to the
/¥ abstract operation .is;* achieved by specifying process ds
/* Pcte null object reference.

/* 13.3.2 PROCESS_GET. DEFAULT ACL */

Pcte _error_type Pcte_process_get default acl (
Pcte acl _#acl

)
/* 13.3.3 PROCESS_GET DEFAULT OWNER */

Pcte error_type Pcte process_get default owner (
Pcte group_identifier *group

%
/* 13.3.4 PROCESS SET ADOPTABLE FOR CHILD */

Pcte_error_type Pcte process_set adoptable for child (

Pcte—objectreference—rprocess;
Pcte object reference  user_ group,
Pcte_boolean adoptability

)

ISO/IEC 13719-2:1995(E)

*/
*/
*/

*/
*/
*/
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/* The effect of not providing the optional parameter process to the */
/* abstract operation is achieved by specifying process as */
1* Pcte_null object reference. ' */

/* 13.3.5 PROCESS_SET DEFAULT ACL ENTRY */

Pcte_error_type Pcte_process set_default_acl_entry (

Pcte object_reference process,

Pcte group_identifier group,
—Peterequested—aceess—rights—*modes
);
/* The effect of not providing the optional parameter process to the */
/* abstract operation is achieved by specifying process ~as */
/* Pcte_null object_reference. ‘ ' */

/* 13.3.6 PROCESS_SET DEFAULT OWNER */

Pcte_error _type Pcte process set default owner (
Pcte object reference  process,
Pcte_group identifier  group

);

/* The effect of not providing the optional‘ parameter process to the */
/* abstract operation is achieved by: “specifying process as */
* Pcte_null object reference. */

/*13.3.7 PROCESS _SET USER */

Pcte error type Pcte process set user (
Pcte object reference  user,
Pcte_object reference  user, group

)

13.4| Profiling Operations

/* 13.4.1 PROCESS_PROFILING OFF */

Pcte_error_type-Pcte process profiling off (
Pcte_profile handle  handle,
Pcte_buffer *buffer

); |

/*,13:4.2 PROCESS_PROFILING ON */

Pete_error_type Pcte_process profiling on (

Pcte_address start,
Pcte _address end,
Pcte natural count,

Pcte_profile handle  *handle
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13.5 Monitoring Operations

/* 13.5.1 PROCESS_ADD BREAKPOINT */

Pcte_error_type Pcte process add breakpoint (

ISO/TEC 13719-2:1995(E)

Pcte_object reference  process,

Pcte address breakpoint
o

—— 352 PROCESS CONTINUEY/

Pcte_error_type Pcte process continue (

Pcte_object reference  process
);
/* 13.5.3 PROCESS PEEK */
Pcte_error_type Pcte process peek (

Pcte object reference  process,

Pcte address address,

Pcte_octet *process_data,

Pcte natural *process_data_size
)i
/* In process_data_size the number of ‘octets which are to be read has tq */
/* be provided. In process data«the read octets are returned and in */
/* process_data_size the number ©Of read octets is returned. If there is no */
/* enough space in process_datd, the error PCTE STRING TOO SHORT */
/* is raised. ‘ */
/* 13.5.4 PROCESS POKE &/
Pcte _error_type Pcte process _poke (

Pcte_object reference  process,

Pcte_address address,

Pcte_octet *process_data,

Pcte natural process_data_size
);
/* In process _data the octets to be written have to be provided and i */
/* process_data_size the number of octets to be written has to be provided */
/%~ If process_data_size is bigger than the number of octets allocated in */
7* process_data, the error PCTE ACCESS AT INVALID ADDRESS ig */
/* raised. */

193 & oD EAAOI 1
10. 0.0 FNUCLEOSY RENVIUVL DROANUILINT 7

Pcte_error_type Pcte process_remove breakpoint (

);

Pcte_object reference
Pcte_address

process,
breakpoint

8
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14.
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/* 13.5.6 PROCESS WAIT FOR BREAKPOINT */

Pcte_error_type Pcte_process_wait_for_breakpoint (
Pcte_object reference  process,

Pcte address *breakpoint
);
/* If the abstract operation returns no value in breakpoint then breakpoint */
* is set to NULL. */

#endif /* IPCTE_EXECUTION_INCLUDED */

Message queues
* The header <Pcte/messages.h> */

tifndef PCTE_ MESSAGES INCLUDED
define PCTE MESSAGES INCLUDED 1

#include <Pcte/types.h>
ftinclude <Pcte/references.h>
finclude <Pcte/sequences.h>

| Message Queue Datatypes

typedef enum {
PCTE_INTERRUPT _MSG, PCTE QUIT MSG, PCTE_FINISH MSG,
PCTE _ SUSPEND MSG, PCTE_END MSG, PCTE _ ABORT MSG,
PCTE _ DEADLOCK MSG, PCTE WAKE MSG

} Pcte standard | message type,

typedef enum {
PCTE MODIFICATION-MSG, PCTE CHANGE_MSG,
PCTE _ DELETE MSG, PCTE MOVE MSG,
PCTE _ NOT ACCESSIBLE MSG, PCTE _LOST _MSG

} Pcte notification _message_type;

typedef struct {

enum {
PCTE | STANDARD MESSAGE, PCTE_NOTIFICATION_MESSAGE,
PCTE _ IMPLEMENTATION MESSAGE, PCTE _ UNDEFINED MESSAGE

} message_kmd

union {
Pcte_standard message_type standard,
Pcte Totification message _type —Totificatiors;
Pcte natural implementation;
Pcte natural undefined;

} type;

} Pcte_message_type;

#define Pcte all message types (Pcte_message_types) NULL
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typedef struct {

Pcte string data;

Pcte message type  message type;
} Pcte _message; .

typedef struct {
Pcte message  message;
Pcte_natural position,
Pcte boolean message received;

14.2

} Pcte_received message;

typedef void (* Pcte handler)(Pcte object reference message queue);
Message Queue Operations

/* 14.2.1 MESSAGE DELETE */

Pcte_error_type Pcte message delete (
Pcte _object reference  queue,
Pcte natural position

);
/* 14.2.2 MESSAGE PEEK */

Pcte error _type Pcte message peek (

Pcte _object_reference queue,

Pcte_message_types type,

Pcte natural position,

Pcte received message _\*message
);
/* The effect of.specifying types as ALL MESSAGE TYPES to th
/* abstract  operation is achieved by  specifying types a
/* Pcte all_message types. The effect of not providing the optiona
/* paramétér position to the abstract operation is achieved by specifyin
¥ positien as 0. If no message is returned, message received is set t

/¥ PCTE_FALSE.
/* 1423 MESSAGE_RECEIVE_NO_WAIT */

Pete error_type Pcte message receive no_ wait (

Pcte object reference queue,
Pcte_message types types,
Pcte natural position,

U UW e 7 WV

r'cte_recelvea_méSSﬁgé l message

ISO/IEC 13719-2:1995(E)

*/
*/
*/
*/
*/
*/
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/* The effect of specifying fypes as ALL MESSAGE TYPES to the */

/* abstract  operation is achieved by . specifying types  as */
/* Pcte all message types. The effect “of not providing the optional */
/* parameter position to the abstract operation is achieved by specifying */
/* position as 0. If no message is returned, message received is set to */
/* PCTE FALSE. */

/* 14.2.4 MESSAGE RECEIVE WAIT */

Pcte—error type Pete Tressage Teceive_wait ¢

Pcte object _reference queue,

Pcte message types types,

Pcte_natural position,

Pcte received message  *message
); |
/* The effect of not providing the optional parameter position to the */
* abstract operation is achieved by specifying position as 0. - */
/* : */

/* 14.2.5 MESSAGE_SEND NO_WAIT */

Pcte_error_type Pcte message send no wait (
Pcte object reference  queue,
Pcte_message *message

)

/* 14.2.6 MESSAGE _SEND WAIT */

Pcte error_type Pcte message send wait (
Pcte object reference  queue;
Pcte _message *message

);

/* 14.2.7 QUEUE_EMPTY */

Pcte_error_type Pcte_queue empty (
Pcte_object reference  queue

);
/* 14.2.8 QUEUE_HANDLER DISABLE */

Pcte_error’ type Pcte _queue handler disable (
Pcte object reference  queue

);
1429 QUEUE_HANDLER_ENABLE #/

Pcte_error_type Pcte_queue handler enable (
Pcte_object reference  queue,
Pcte_message types types,
Pcte_handler handler

)s
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/* The effect of specifying types as ALL MESSAGE TYPES to the */
/* abstract ~ operation is achieved by specifying types as */
/* Pcte_all message_types. : */

/* 14.2.10 QUEUE_RESERVE */

Pcte_error_type Pcte_queue reserve (
Pcte object reference  queue

)

/% 14.2.11 QUEUE RESTORE */

Pcte_error_type Pcte_queue restore (
Pcte_object_reference  queue,
Pcte_object reference  file

);
/* 14.2.12 QUEUE_SAVE */

Pcte_error_type Pcte_queue save (
Pcte object reference  queue,
Pcte object reference  file

)
/¥14.2.13 QUEUE»SET_TOTAL_SPACE *]

Pcte_error_type Pcte _queue set total space (
Pcte object reference  queue,
Pcte natural total, space

)
/* 14.2.14 QUEUE_UNRESERVE */

Pcte_error_type Pcte_quéue unreserve (
Pcte object reférence  queue

)
#tendif /* PCTE’ MESSAGES INCLUDED */

15 Notification

/* Thefheader <Pcte/notification.h> */

#ifndef PCTE_NOTIFICATION INCLUDED
#define PCTE_NOTIFICATION INCLUDED 1

#include <Pcte/types.h>

#iubludc \PbtUIIICfUICULCb.h)
#include <Pcte/messages.h>
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15.1 Notification Datatypes

typedef enum {

PCTE_MODIFICATION EVENT =  1<<0,
PCTE_CHANGE_EVENT = 1,
PCTE_DELETE_EVENT = 1<<2,
PCTE_MOVE_EVENT = 1<<3

} Pcte_access_event;

typedef Pcte natural Pcte_access_events;
15.2| Notification Operations

/*15.2.1 NOTIFY_CREATE */

Pcte_error_type Pcte notify create (
Pcte natural notifier key,
Pcte_object_reference  queue,
Pcte object reference  object

);
/* 15.2.2 NOTIFY DELETE */
Pcte_error_type Pcte notify delete (

Pcte natural notifier key,
Pcte_object reference  queue

);
/* 15.2.3 NOTIFICATION MESSAGE GET KEY */
Pcte error_type Pcte notification _message_get key (

Pcte received message message,
Pcte natural *notifier key

);
/* 15.2.4 NOTIFY_SWITCH_EVENTS */

Pcte error_type Pcte’ notify _switch_events (

Pcte_natuyral notifier_key,
Pcte object reference  queue,
Pcteaccess events access_events

);
#endif /* 'PCTE_NOTIFICATION INCLUDED */

16 Concurrency and integrity control
/* The header <Pcte/activities.h> */

#ifndef PCTE_ACTIVITIES INCLUDED
#define PCTE_ACTIVITIES INCLUDED 1
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#include <Pcte/types.h>
#include <Pcte/references.h>
#include <Pcte/oms.h>

16.1

Concurrency and Integrity Control Datatypes

typedef enum {
PCTE_UNPROTECTED, PCTE_PROTECTED, PCTE_TRANSACTION

| ppfe apﬁvihr rvlacc-
T Nt 3

16.2

typedef enum {
PCTE READ UNPROTECTED, PCTE READ SEMIPROTECTED,
PCTE WRITE _UNPROTECTED, PCTE WRITE _SEMIPROTECTED,
PCTE _ DELETE UNPROTECTED, PCTE DELETE _ SEMIPROTECTED
PCTE READ PROTECTED PCTE _ WRITE PROTECTED,
PCTE _ DELETE PROTECTED, PCTE WRITE _ TRANSACTIONED,
PCTE DELETE _TRANSACTIONED, PCTE READ DEFAULT,
PCTE _ _WRITE DEFAULT PCTE DELETE DEFAULT

} Pcte lock set mode

typedef Pcte_lock set mode Pcte _lock internal mede;
Concurrency and Integrity Control Operations

/*16.2.1 ACTIVITY ABORT */

Pcte error_type Pcte activity aborb (
)
/%16.2.2 ACTIVITY END"*¥/

Pcte error_type Pcte activity end (
);
/*16.2.3 ACTIVITY START */

Pcte_error type Pcte activity start (
PcfeDactivity class  activity class

)
/£46.2.4 LOCK_RESET_INTERNAL_MODE */

Pcte_error_type Pcte lock reset internal mode (
Pcte _object reference  object

)s

3

ISO/IEC 13719-2:1995(E)
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/* 16.2.5 LOCK_SET INTERNAL_MODE */

Pcte_error_type Pcte_lock set_internal mode (

Pcte object reference object,

Pcte lock internal mode  lock mode,

Pcte_boolean wait_flag
);
/* If the value PCTE READ DEFAULT, PCTE WRITE DEFAULT, */
/% PCTE DELETE_DEFAULT, PCTE DECETE PROTECTED, —
/* PCTE _  WRITE TRANSACTIONED, or o
/* PCTE DELETE TRANSACTIONED is passed to lock_mode, the error */

/¥ PCTE_VALUE_IS_OUT OF RANGE is raised. %/
/* 16.2.6 LOCK_SET_OBJECT */ |

Pcte_error_type Pcte_lock_set_object (
“Pcte _object reference object,

Pcte lock set_mode lock mode,
Pcte_boolean wait_flag,
Pcte_object_scope scope

);
/* 16.2.7 LOCK_UNSET OBIJECT */

Pcte_error_type Pcte_lock_unset_object (
Pcte object reference  object,
Pcte_object_scope scope

);

#endif /* 'PCTE_ACTIVITIES INCLUDED */

17 Rgplication
./*{ The header <Pcte/replication.h> */

#ifndef PCTE_REPLICATION INCLUDED
#define PCTE REPLICATION INCLUDED 1

#iﬁclude <Pcte/types.h>
#include <Pctefreferences.h>

17.1 | Replication Datatypes

/¥ None. */

17.2 Replication Operations
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/*17.2.1 REPLICA_SET ADD COPY VOLUME */

Pcte_error_type Pcte_replica_set_add copy volume (
Pcte object_reference  replica set,
Pcte_object_reference  copy volume

)
/* 17.2.2 REPLICA SET CREATE #/

Pcte error type Pcte replica set create (

Pcte_object_reference = master volume,

Pcte natural identifier,
Pcte_object reference  *replica_set
);

/* 17.2.3 REPLICA SET REMOVE *#/

Pcte_error_type Pcte _replica_set remove (
Pcte object_reference  replica set

)
/¥ 1724 REPLICA_SETﬁREMOVE_COPY_VOLUME */

Pcte_error_type Pcte_replica_set_remove_copy~volume (
Pcte_object_reference  replica set,
Pcte_object_reference  copy volume

);

/* 17.2.5 REPLICATED OBJECT,_CREATE */

Pcte_error_type Pcte_replicated\object create (
Pcte_object_reference « Creplica_set,
Pcte_object reference~ object

);

/* 17.2.6 REPLICATED OBJECT DELETE REPLICA */

Pcte_error_type;Pcte_replicated object delete_replica (
Pcte object reference  object,
PcteZobject_reference  copy volume

);
/%517.2.7 REPLICATED_OBJECT_DUPLICATE */
Pcte_error_type Pcte_replicated object duplicate (

Pcte_object reference  object,
Pcte _object reference  volume

Pcte_object_reference  copy volume

);
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/* 17.2.8 REPLICATED OBJECT REMOVE */

Pcte error_type Pcte_replicated object_remove (
Pcte object reference  object

)
/* 17.2.9 WORKSTATION SELECT REPLICA SET VOLUME */

Pcte_error_type Pcte_workstation_select_replica_set volume (
Pcte object reference  workstation,

18 N
/A
#

#i
#i
#i

18.1

Pcte_object reterence  replica_set,
Pcte object reference  volume

);
/* 17.2.10 WORKSTATION UNSELECT REPLICA SET VOLUME */

Pcte error_type Pcte workstation_unselect replica_set_volume (
Pcte_object reference  workstation,
Pcte object reference  replica_set

)

#endif /* |PCTE_REPLICATION INCLUDED */
etwork connection

The header <Pcte/network.h> */

fndef PCTE NETWORK INCLUDED

#define PCTE NETWORK INCLUDED 1

nclude <Pcte/types.h>

nclude <Pcte/references.h>
nclude <Pcte/devices.h>
Network Connection Datatypes

typedef enum {

94

PCTE_ACTIVIFY:REMOTE LOCKS = 1<<0,
PCTE_ACTIVITY LOCAL LOCKS = 1<<1,
PCTE TRANSACTION REMOTE LOCKS = 1<<2,
PCTE_TRANSACTION LOCAL LOCKS = 1<<3,
PCTE QUEUE_REMOTE = 1<<4,
PCTE QUEUE_LOCAL = 1<<5,
PCTE_RECEIVE_REMOTE = 1<<86,
PCTE_RECEIVE_LOCAL = 1<<7,
PCTE_CHILD REMOTE = 1<<8,
PCTE_CHILD LOCAL = 1<<9

} Pcte_work_status_item;

typedef Pcte natural Pcte_work status;
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typedef enum {
PCTE LOCAL, PCTE _ CLIENT PCTE_CONNECTED,
PCTE_AVAILABLE

} Pcte_connectlon_status

typedef Pcte connection_status Pcte_requested_connection_status;

typedef struct {

18.2

Pcte string forei gn_ device

‘D4 — 1 b | P o Aot atoote can o lirena o
| bLC_ VUL uulc_LucuuuUL AUITITITTS u auuu VOTUITIC ™
Pcte_string Volume_characterlstlcs
Pcte device identifier device;

Pcte_string device characteristics;

} Pcte_new administration_volume;

typedef struct {
Pcte connectlon status connection;
Pcte work status work;

} Pcte_workstat1on_status;

#define PCTE MAX MACHINE_NAME SIZE PCTE_MAX NAME SIZE
typedef Pcte_octet Pcte_machine name[PCTE MAX_MACHINE NAME SIZE
#define PCTE MAX NODE NAME SIZE PCTE MAX NAME_SIZE
typedef Pcte octet Pcte_node name[PCTE MAX NODE_NAME SIZE + 1];

Network Connection Operations

/* 18.2.1 WORKSTATION. CONNECT */

Pcte_error_type Pcte_workstation_connect (
Pcte requested_connection_status  status

);
/* If th¢ yalue PCTE AVAILABLE is passed to the parameter status the
/* errof PCTE_ VALUE OUT OF RANGE is raised.

/* 18.22 WORKSTATION CREATE */

Péte-error_type Pcte workstation_create (

Pcte natural execution_site identifier,
Pcte new_administration_volume *administration_volume,
,Pcte atomic_access rlghts *access mask,
Pcte_node“name node name,

Pcte machine name machine_name

ISO/IEC 13719-2:1995(E)

+ 11;

*/
*/
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Pcte error_type Pcte_workstation_create_with_existing_admin_volume (-

© ISO/IEC

Pcte natural execution_site_identifier,
Pcte object reference existing_administration volume,
Pcte_atomic_access _rights  *access_mask,
Pcte node name | node name,
Pcte_machlne_name machine name
);
/% The effect of specifying administration vnlume as a new administration */
* volume to the abstract, operation is achieved by the operation *f
* Pcte workstation_create_with_existing_admin_volume. The effect of */
* specifying administration_volume as a volume designator to the abstract */
* operation is achieved by the operation'Pcte*workstation_create. */
* 18.2.3 WORKSTATION DELETE */
Pcte_error_type Pcte_workstation_delete (-
Pcte object reference  station
);
/* 18.2.4 WORKSTATION DISCONNECT */
Pcte error type Pcte workstation_disconnect (
);
/* 18.2.5 WORKSTATION GET STATUS */
Pcte_error_type Pcte_workstation_get_status (
Pcte_object reference station,
Pcte_workstation_status  *status
);
/* The effect of not providing the optional parameter station to the abstract */
/* operation is achieved by specifying station as */
/* Pcte null object reference. */
/* 18.2.6 WORKSTATION REDUCE CONNECTION */
Pcte_error_type Pcte” workstation_reduce connection ( |
Pcte_obje¢toreference station,
Pcte requested connection_status  status,
Pcte, boolean . force
);
/¥ The effect of not providing the optional parameter station to the abstract */
Vi npprahnn is achieved hv cppmﬁnno station as */
/* Pcte null object reference. If the Value PCTE AVAILABLE is passed */
/* to the parameter status the error PCTE VALUE OUT OF RANGE is */
/* raised. s/
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18.3 Foreign System Operations

ISO/IEC 13719-2:1995(E)

/* 18.3.1 CONTENTS _COPY FROM FOREIGN SYSTEM */

Pcte error_type Pcte contents copy from foreign system (

Pcte_object_reference
Pcte_object_reference
Pcte_string

file,
foreign system,
*foreign name,

v «

Pcte_string *foreign_parameters
)
/* The effect of not providing the optional parameter foreign pardmeter
* to the abstract operation is achieved by specifying foreign parameter
/* as NULL.

/* 18.3.2 CONTENTS _COPY_TO_FOREIGN SYSTEM */

Pcte _error_type Pcte contents copy to_foreign system (

)
/*
/>l<
/*

Pcte object_reference
Pcte object_reference
Pcte string
Pcte string

The effect of not providing the eptional parameter foreign parameter
to the abstract operation is achieved by specifying foreign parameter

as NULL.

18.4 Time Operations

/* 18.4.1 TIME _GET */

Pcte_error_type Pcte_time get (

);

Pcte time « *time

/* 18.4.2 FIME SET */

Pcte_errof type Pcte _time set (

%

#endif /* IPCTE NETWORK INCLUDED */

Pcte time  time

19 Discretionary security

file,

foreign_system,
*foreign name,
*foreign_parameters

o -

/* The header <Pcte/discretionary.h> */

#ifndef PCTE_DISCRETIONARY INCLUDED
#define PCTE DISCRETIONARY INCLUDED 1

#include <Pcte/types.h>
#include <Pcte/references.h>

*/
*/
*/

*
+/
*/
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#include <Pcte/sequences.h>

19.1 Discretionary Security Datatypes

98

#define PCTE ALL USERS (Pcte_natural) 1
#define PCTE . " SECURITY (Pcte_natural) 2
#define PCTE AUDIT (Pcte natural) 3

#define PCTE_EXECUTION (Pcte natural) 4
#define PCTE REPLICATION (Pcte_natural) 5

© ISO/EC

#define PCTE CONFIGURATION (Pcte_natural) 6
#define PCTE _ ' HISTORY (Pcte_natural) 7
#define PCTE SCHEMA UPDATE (Pcte natural) 8

typedef enum {
PCTE NAVIGATE
PCTE READ ATTRIBUTES
PCTE READ LINKS
PCTE READ CONTENTS
PCTE _ APPEND LINKS
PCTE APPEND _  IMPLICIT
PCTE _ APPEND ' CONTENTS
PCTE WRITE IMPLICIT
PCTE WRITE  ATTRIBUTES
PCTE _ WRITE LINKS
PCTE WRITE  CONTENTS
PCTE*DELETE
PCTE EXECUTE
PCTE EXPLOIT DEVICE
PCTE _ EXPLOIT SCHEMA
PCTE EXPLOIT CONSUMER IDENTITY
PCTE _ CONTROL DISCRETIONARY
PCTE CONTROL " MANDATORY
PCTE CONTROL OBIJECT
PCTE_OWNER
PCTE STABILIZE

} Pcte_discretionary_access_mode;

[T | P2 | | I ¥ Y R | R [ I

T

no

typedef Pcte natural Pcte_discretionary _access_modes;

typedef struct { o
Pcte discretionary access modes  denied_rights;
Pcte discretionary access modes  granted_rights;

1<<0,
I<<1,

1<<2,

1«<3,
1<<4,
145,
1<<6,
1<<7,
1<<8,
1<<9,

1<<10,
1<<11,
1<<12,
1«13,
1<<14,
1<<15,
1<<16,
1<<17,
1<<18,
1<<19,
1<<20

} Pcte_access_rights;

typedef Pcte_access_rights Pcte_atomic_access_rights;

typedef Pcte_access rights Pcte requested access_rights;
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/* Pcte_access_rights corresponds to the PCTE' datatype Access rights. */
/* Consider a particular access mode, A. A is represented by an entry E */
/* within the bounded set of access mode. Let DR indicate "denied rights" */
/* and GR indicate "granted rights". The following table shows how the */
/* entry E is set or not set to specify any given access mode value: */
/* ~ GR ‘ DR */
/¥ partially-denied 0 0 */
/* denied 0 1 */
7* granted T 0] */
/* undefined : 1 . 1 */
/* */
/% In the same way, Pcte_atomic_access rights and */
/* Pcte_requested access rights are defined using the following-tables: */
/* / */
/* Pcte_atomic_access rights | */
/* GR DR */
/* denied 0 1 */
/* granted 1 0 */
/* undefined 1 1 */
/* */
/* Pcte_requested-access rights ‘ - */
/* GR DR */
/* unchanged 0 0 */
/* denied 0 1 */
/* granted | 0 */
/* undefined 1 1 */

typedef Pcte natural Pcte.group identifier;

typedef struct {
Pcte_group identifier  group;
Pcte access rights access_rights;
} Pcte_acl enfry;

typedef Rcte” sequence Pcte acl;

/* The PCTE datatype Acl which is a map from security group identifier to */
/* access rights is mapped to the C datatype Pcte acl. Pcte aclis a */
7% sequence indicated by PCTE ACL with the C element datatype */
1* Pcte_acl_entry. The component security group represents the domain */
/* of the map whereas the component access_rights indicates the value of */
[* the map L : */

#include <Pcte/oms.h>
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19.2

193

100

Discretionary Access Control Operations

/* 19.2.1 GROUP_GET IDENTIFIER */

Pcte_error type Pcte group get identifier (
Pcte object reference  group,
Pcte group identifier  *identifier

)

© ISO/IEC

—+10:22 OBJECT - CHECKPERMISSION*/

Pcte_error_type Pcte object check permission (

Pcte_object _reference object,
Pcte_discretionary_access_modes  modes,
Pcte _object_scope scope,
Pcte_boolean *accessible

);
/* 19.2.3 OBJECT _GET ACL */

Pcte_error_type Pcte_object_get acl (
Pcte object reference  object,
Pcte_object_scope scope,

Pcte _acl *acl
);
/*19.2.4 OBJECT SET ACL ENTRY */

Pcte _error_type Pcte_object set acl entry.(

Pcte object reference object,
Pcte group_identifier group,
Pcte requested access_rights!~ *modes,
Pcte_object_scope scope

)
Discretionary Security-Administration Operations

/* 19.3.1 GROUPJINITIALIZE */

Pcte error type Pcte group initialize (
Pcteobject reference  group,
Péte group identifier  *identifier

);

1%19.3.2 GROUP_REMOVE */

Pcte_error_type Pcte _group remove (
Pcte object reference  group

)s
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/* 19.3.3 GROUP_RESTORE */

Pcte _error_type Pcte group restore (
Pcte object_reference  group,
Pcte_group identifier  identifier

);
/* 19.3.4 PROGRAM_GROUP_ADD _MEMBER */

Pcte_error_type Pcte program group add member (

Pcte object reference  group,
Pcte_object reference  program
)
/* 19.3.5 PROGRAM GROUP_ADD SUBGROUP */

Pcte_error_type Pcte program group add subgroup (
Pcte object reference  group,
Pcte_object reference  subgroup

); -

/* 19.3.6 PROGRAM GROUP REMOVE MEMBER */

Pcte_error_type Pcte program group remove mémber (
Pcte object reference  group,
Pcte object reference  program

);

/* 19.3.7 PROGRAM _GROUP REMOVE SUBGROUP */

Pcte_error_type Pcte program_gfoup remove subgroup (
Pcte_object_reference, () group, "
Pcte_object reference.  subgroup

);

/* 19.3.8 USER_GROUP _ADD MEMBER */

Pcte error_type-Pcte user group add member (
Pcte cobject reference  group,
PcteDobject_reference  user

);

££39.3.9 USER_GROUP_ADD SUBGROUP */

Pcte_error_type Pcte user group add subgroup (
Pcte object reference  group,
Pcte object reference  subgroup
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/¥ 19.3.10 USER_ GROUP_REMOVE_MEMBER */-

Pcte error_type Pcte_user_group_remove member (
“Pcte_object reference  group,
Pcte object reference  user

);

/¥ 19.3.11 USER_ GROUP_REMOVE_SUBGROUP */ -

Pcte error type Pcte user group remove subgroup (
Pcte object reference  group,
Pcte object reference  subgroup

);
#endif /* 'PCTE_DISCRETIONARY INCLUDED */
20 Mandatory security

/*| The header <Pcte/mandatory.h> */

#ifndef PCTE MANDATORY INCLUDED
#define PCTE MANDATORY INCLUDED 1

#iEclude <Pcte/types.h>
#include <Pcte/references.h>

20.1 [Mandatory Security Datatypes

typedef Pcte string Pcte _security label,

/* The PCTE datatype Pcte security label string (see ISO/IEC 13719-1, */
/* 23.1.3.1) is mapped to the C'datatype Pcte_security label. */

typedef enum {
PCTE NO FLOAT, PCTE FLOAT IN,
PCTE _ FLOAT OUT, PCTE FLOAT IN OUT

} Pcte ﬂoatmg Jevel;

20.2 |Mandatory Security Operations

/* 20.2.1 DEVICE SET CONFIDENTIALITY RANGE */

Pcte error type Pcte device set confidentiality range (
Pete _object reference object,
Pcte security label *high label,

Pcre_security tabet “fowTabet
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/¥ 20.2.2 DEVICE SET INTEGRITY RANGE */

Pcte error_type Pcte device set integrity range (
Pcte object reference 'object,' o
Pcte security label *high label, -
Pcte_security label *low_label
) ,
/* 20.2.3 EXECUTION_SITE_SET CONFIDENTIALITY RANGE */

Pcte _error_type Pcte execution_site set conﬁdentlahty _range (
“Pcte object reference execution_site, -

Pcte_security label *high_label,

Pcte_security label *low_label

); '
/* 20.2.4 EXECUTION_SITE SET INTEGRITY RANGE */

. Pcte_error_type Pcte _execution_site set_integrity range(
“Pcte -~ object reference execution_site;
Pcte security label *hlgh_label
Pcte security label *low_label

);

/* 20.2.5 OBJECT SET CONFIDENTIALITY LABEL */

Pcte_error type Pcte object set confidentiality label (
Pcte object reference  objecty
Pcte security label *label

);

/*20.2.6 OBJECT _SET_INTEGRITY LABEL */

Pcte _error_type Pcte~object set integrity label (
Pcte object, reference  object,
Pcte _security " label *label -

° :

/¥ 2027 VOLUME_SET CONFIDENTIALITY RANGE */

Pcte~érror_type Pcte_volume set confidentiality range (
Pcte object_reference  volume,

Pcte security label *high label,

Pcte_security label *low_label

); \
———1*20:2:8 VOLUME _SET INTEGRITY RANGE ™/

Pcte error_type Pcte_volume_set_integfity_range (
Pcte_object reference  volume,
Pcte security label *high_label,
Pcte security label *low_label
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20.3 Mandatory Security Administration Operations

/*20.3.1 CONFIDENTIALITY_CLASS_INITIALIZE */

Pcte error_type Pcte confidentiality class_initialize (
Pcte object reference  object, ‘
Pcte_name class name,
Pcte_object reference  to_be dominated

The effect of not providing the optional‘paramét‘er to_be_dominated to
the abstract operation is achieved by specifying to be dominated as
* Pcte null object reference.

* 20.3.2 GROUP_DISABLE FOR CONFIDENTIALITY _DOWNGRADE 4/

Pcte_error_type Pcte _group disable for confidentiality downgrade (

Pcte_object reference  group,
Pcte object reference  confidentiality class

* 20.3.3 GROUP _DISABLE FOR _INTEGRITY UPGRADE */

Pcte_error_type Pcte group disable for integrity upgrade (
Pcte object reference  group, ‘
Pcte_object reference  integrity class

*20.3.4 GROUP_ENABLE FOR CONFIDENTIALITY DOWNGRADE */

Pcte_error_type Pcte _group enable for- confidentiality downgrade (
Pcte object reference  group
Pcte object reference  confidentiality class

* 20.3.5 GROUP_ENABLE FOR INTEGRITY UPGRADE */

Pcte error_type Pctegroup enable for integrity upgrade (
Pcte object _reference  group, '
Pcte_object-reference  integrity class

* 20.3.6]INTEGRITY CLASS INITIALIZE */

Pcte: error_type Pcte integrity class initialize (
Pcte object reference  object,

*
*/
*/ '

Pcte_name class name,
Pcte object_reference  to_be dominated

);
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r* The effect of not providing the optional parameter to_be dominated to */
/* the abstract operation is achieved by specifying to be dominated as */
/* Pcte null object reference. */

/*20.3.7 USER_EXTEND CONFIDENTIALITY CLEARANCE */

Pcte_error_type Pcte user extend confidentiality clearance (
Pcte_object reference  user,
Pcte object reference  confidentiality class

AY

Js

/*20.3.8 USER_EXTEND INTEGRITY CLEARANCE */

Pcte_error_type Pcte user extend integrity clearance (
Pcte_object _reference  user,
Pcte_object reference  integrity class

);
/% 20.3.9 USER _REDUCE_CONFIDENTIALITY CLEARANCE */
Pcte_error_type Pcte_user_reduce_conﬁdentiality_clearance (

Pcte object reference  user,
Pcte_object_reference  confidentiality class

);
/* 20.3.10 USER_REDUCE_INTEGRITY-ELEARANCE */

Pcte error_type Pcte user reduce integrity clearance (
Pcte_object reference  user,
Pcte_object reference  integrity class

);
20.4 Mandatory Security Qperations for Processes

/* 20.4.1 PROCESS 'SET_CONFIDENTIALITY LABEL */

Pcte_error_typePcte process_set confidentiality label (
Pcte (Object reference  process,

PcteTsecurity label *confidentiality label
)i
1% The effect of not providing the optional parameter process to the */
/¥ abstract operation is achieved by specifying process as */
/* Pcte_null object reference. */

/* 20.4.2 PROCESS SET FLOATING CONFIDENTIALITY LEVEL */

Pcte error_type Pcte process set floating confidentiality level (
Pcte_object reference  process,
Pcte floating level floating_mode

)
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/* The effect of not- providing the optional parameter process to the */
* ‘abstract  operation is achieved by specifying process as */
* Pcte null object_reference. = */

/* 20.4.3 PROCESS SET FLOATING INTEGRITY_LEVEL */

Pcte_error_type Pcte _process_set floating integrity_level (
Pcte object reference  process,

Pcte floating level floating_mode
3\
/* The effect of not providing the optional parameter process to the */
/* abstract operation is achieved by specifying process as */
/* Pcte null object_reference. ' */

/* 20.4.4 PROCESS SET INTEGRITY LABEL */

Pcte_error type Pcte process_set_integrity label (
Pcte_object reference  process,

Pcte_security label *integrity _label
); ' |
/* The effect of not providing the optional parameter procéss. to the *
/* abstract operation is achieved by sspecifying process as */
* Pcte null object_reference. */

#endif /* IPCTE MANDATORY INCLUDED

21 Auditing
* The header <Pcte/auditing.h> */

tifndef PCTE_AUDITING INCLUDED
tdefine PCTE_AUDITING INCLUDED 1

finclude <Pcte/types.h>
tinclude <Pcte/referencesth>
include <Pcte/sequences.h>
include <Pcte/discretionary.h>
include <Pcte/mandatory.h>

21.1 Auditing Datatypes
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typedef enum {

PCTE_WRITE, PCTE READ, PCTE COPY, PCTE ACCESS CONTENTS,

PCTE EXPLOIT, PCTE CHANGE ACCESS_CONTROL_LIST,
PCTE . _CHANGE _ LABEL, PCTE USE PREDEFINED GROUP
PCTE SET USER IDENTITY,

PCTE WRITE CONFIDENTIALITY VIOLATION

PCTE READ CONFIDENTIALITY VIOLATION,

PCTE WRITE INTEGRITY VIOLATION,

“CTE‘KEKD‘I’N‘I‘EG‘RII Y—VIOLATION;
PCTE COVERT CHANNEL PCTE INFORMATION EVENT
} Pcte_selectable_event_type;

typedef enum {
PCTE _CHANGE IDENTIFICATION, PCTE SELECT AUDIT EVENT,
PCTE SECURITY ADMINISTRATION

} Pcte*mandatory_event_type

typedef struct {
enum {
PCTE SELECTABLE, PCTE _ MANDATORY
} event kind;
union {
Pcte selectable event type selectable event type;
Pcte mandatory event_type mandatory event_type;
} event type; :
} Pcte event_type;

T

/* Pcte _event type corresponds to “the PCTE datatype
* Selectable_event_type and Mandatory_event_type. ‘

typedef enum {
PCTE FAILURE;-PCTE SUCCESS, PCTE ANY CODE
} Pcteﬁselected_return_code

typedef Pcte(s¢lected return_code Pcte_return_code;

typedef struct {
Péte " group identifier  user;

Pcte time time;
Pcte_exact identifier workstation;
Pcte event type type;
Pcte_return_code return_code;

Pcte exact identifier ~ process;

Pcte exact identifier  object;
} Pcte_object_auditing_record,

*/
*/
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typedef struct {

Pcte group_identifier
Pcte_time

Pcte exact_identifier
Pcte_event_type

Pcte _return_code
Pcte exact_identifier
Pcte exact identifier

© ISO/IEC

user;

time;
workstation;
type;
return_code;
process;
new_process;

Pcte exact_identifier

typedef struct {

Pcte group_identifier
Pcte _time

Pcte _exact_identifier
Pcte_event type

Pcte return_code
Pcte_exact_identifier
Pcte_string

typedef struct {

Pcte _group_identifier
Pcte time
Pcte_exact_identifier
Pcte_event_type
Pcte_return_code
Pcte_exact_identifier
Pcte_exact_identifier
Pcte exact_identifier

typedef struct {

Pcte group_identifier
Pcte_time

Pcte_exact qidentifier
Pcte_event)type

Pcte return_code
Pcté_exact_identifier
Pcte exact_identifier

exploited object;

} Pcte_exploit_auditing_record;

user;

time;
workstation;
type;
return_code;
process;
text;

} Pcte_information_auditing_record;

user;

time;
workstation;
type;
return_code;
process;
source;
destination;

} Pcte_copy_auditing_record;

user;

time;
workstation,;
type;
return_code;
process;

group;

}-Pete_security auditing_record,
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typedef struct {
enum {
PCTE_OBIJECT RECORD, PCTE EXPLOIT RECORD
PCTE INFORMATION RECORD, PCTE COPY RECORD,
PCTE_SECURITY_RECORD

} type;

union {
Pcte _object_auditing_record object;
Pete—explott—auditing—record exploit;
Pcte information_auditing record  information;
Pcte . __copy_auditing_record copy;
Pcte security auditing_record security;

} record,

} Pcte_auditing_record,;

typedef enum {
PCTE ENABLED, PCTE DISABLED
} Pcte_audit_status;

typedef struct {
Pcte selectable event type  selectable_event-type;
Pcte selected return_code  return_code;

} Pcte general criterion;

typedef struct {
Pcte selectable event type  selectable_event_type;
Pcte _group_identifier user;

} Pcte _user_criterion;

typedef struct {
Pcte selectable evefit type  selectable event type;
Pcte security_label security label;

} Pcte_confidentiality criterion;

typedef Pcte” ¢onfidentiality criterion Pcte_integrity__criterion;

typedef struct {
Pcte selectable event type  selectable event_type;
Pcte object reference object;
}-Pcte_object_criterion;

typedef enum {
PCTE GENERAL, PCTE USER DEPENDENT,
PCTE _CONFIDENTIALITY _ DEPENDENT,

PCTE_INTEGRITY DEPENDENT, PCTE_OBJECT DEPENDENT
} Pcte_criterion_type;
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typedef struct {
Pcte criterion_type type;

union {
Pcte general criterion general;
Pcte_user_criterion user; '
Pcte confidentiality criterion  confidentiality;
Pcte integrity criterion integrity;
Pcte_object_criterion object;

© ISO/IEC

J criterion;
J| Pcte_selection_criterion; -

ypedef Pcte selection_criterion Pcte_speciﬁc_criterion;

-

ypedef struct {
Pcte_criterion_type type;

union {
Pcte general criteria general;
Pcte_user_criteria user;
Pcte confidentiality criteria  confidentiality;
Pcte integrity criteria integrity;
Pcte_object criteria object;

} criteria; :

)| Pcte_criteria;

21.2 Auditing Operations

110

S~

 21.2.1 AUDIT ADD CRITERION */

o w]

cte_error_type Pcte_audit add criterion (
Pcte object reference station,
Pcte selection_criterion  (*¢riterion

S

 21.2.2 AUDIT FILE_COPY AND RESET */

law]

cte_error_type Pcte(audit file copy and reset (
Pcte object reference  source,
Pcte_object)reference  destination

S~

F 21.2.32AUDIT FILE READ */

Bete error_type Pcte audit file read (
|~ Pcte nhjer'f reference audit file_

Pcte:audit_ﬁle *records

)
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/* 21.2.4 AUDIT GET CRITERIA */

Pcte error type Pcte audit get criteria (
Pcte object reference  station,
Pcte criterion_type criterion_type,
Pcte criteria *criteria

);

/* 21.2.5 AUDIT _GET STATUS */

Pcte_error_type Pcte audit_get status (
Pcte object reference  station,
Pcte_audit_status *status

);

/* 21.2.6 AUDIT RECORD WRITE */

Pcte error_type Pcte auditing record write (
Pcte string  *text

);

/% 21.2.7 AUDIT REMOVE CRITERION */

Pcte error _type Pcte audit remove criterion
Pcte object reference  station,
Pcte specific_criterion ~ *criterion

);
I* If a value of type general criterion is passed to criterion then the errpr */
/* PCTE VALUE OUT. QF RANGE s raised. o */

/* | */

Pcte error_type Pcte audit remove criterion of event type (
Pcte object reference station,
Pcte_selectable event type  criterion

); y .

/* The\ éffect specifying criterion as a specific criterion to the abstract */
/* operation is achieved by the operation Pcte- audit remove criterion. The */
* effect specifying criterion as a selectable event type to the abstract */
/* operation is achieved by the operation */
i Pcte_audlt_remove_criterlon_of_event_type */

/* 21.2.8 AUDIT SELECTION CLEAR */

Pcte error_type Pcte_audit selection_clear (

Pcteobject Teference—station
);
/*21.2.9 AUDIT SWITCH OFF SELECTION */

Pcte error_type Pcte audit switch off selection (
Pcte object reference  station

)s
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/% 21.2.10 AUDIT SWITCH_ON_SELECTION */

Pcte_error_type Pcte_audit_switch_on_selection (
Pcte object reference  station ‘

);
#endif /* !PCTE_AUDITING_INCLUDED */

22 Accounting

/* The header <Pcte/accounting.h> */

#ifndef PCTE_ ACCOUNTING_INCLUDED
#d¢fine PCTE_ ACCOUNTING_INCLUDED 1

#include <Pcte/types.h>
#include <Pcte/references.h>
#include <Pcte/sequences.h>
#include <Pcte/discretionary.h>

22.1 Accounting Datatypes

ypedef Pcte natural Pcte_consumer_identifier;
ypedef Pcte natural Pcte_resource_identifier;

ypedef enum {
PCTE_WORKSTATION, PCTE_FILE, PCTE_PIPE, PCTE_DEVICE,
PCTE _STATIC _CONTEXT, PCTE_SDS, PCTE_MESSAGE_QUEUE,
PCTE INFORMATION
Pcte _resource_kind,;

ypedef struct {
Pcte _group identifier  security user;.
Pcte group identifier . ‘adopted user_group;
Pcte_exact identifier ) consumer group;
Pcte exact identifier’ resource group;

Pcte_resource_kind resource_kind;
Pcte time start_time;
Pcte float duration;

Pcte float cpu_time;

Pcte float sys_time;

Pete”workstation _accounting_record,

yppdef Pcte workstation m‘(‘nnnfing record

Pcte_static:context_accaunting_recard;
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typedef struct {

Pcte group identifier
Pcte_group_identifier
Pcte_exact identifier
Pcte exact identifier
Pcte_resource kind
Pcte time

security _user;
adopted_user_group;
consumer_group;
ITesource group;
resource_kind;
start_time;

ISO/IEC 13719-2:1995(E)

} Pcte_szisﬁaccounting_record;

typedef struct {
Pcte_group identifier  security user;
Pcte_group identifier  adopted user group;
Pcte_exact identifier =~ consumer group;
Pcte_exact identifier ~ resource_ group;
Pcte_resource kind resource_kind;

Pcte _time start _time;
Pcte float duration;
Pcte natural read count;
Pcte natural write_count;
Pcte natural read_size;
Pcte natural write_size;

} Pcte_d—evice_accounting_record;
typedef Pcte_device accounting_record ‘Pcte file accounting record,;
typedef Pcte_device accounting_reeOrd Pcte pipe accounting record;

typedef enum {
PCTE_SEND, PCTE_RECEIVE, PCTE RESERVE
} Pcte_operation kind;

typedef struct {
Pcte group identifier  security user;
Pcte group-identifier  adopted user group;
Pcte exact identifier =~ consumer group;
Pcte_exact identifier  resource group;
Pcte Tesource kind resource kind,
Pcte_time start_time;
Pcte operation_kind operation;
Pcte_natural message_size;

} Pcte_message queue_accounting_record;
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22.2
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typedef struct {
Pcte group identifier  security user;
Pcte group identifier ~ adopted user_group;
Pcte exact identifier ~ consumer group;
Pcte exact identifier  resource group;

© ISO/IEC

Pcte_resource kind resource_kind,;
Pcte time start_time;
Pcte_string information;

i FCC_iuf\u ulaﬁuu_aupuuutiu g_recor o

typedef struct {
Pcte resource kind resource kind;

union {
Pcte_workstation_accounting_record workstation;
Pcte_static_context accounting record static_context;
Pcte sds_accounting_record sds;
Pcte _device accounting record device,
Pcte file accounting_record file;
Pcte pipe accounting record pipe;
Pcte_message queue accounting record  message queue;
Pcte_information_accounting_record informatien;

} resource;

Pcte_accounting_record;
A ccounting Administration Operations

*22.2.1 ACCOUNTING LOG_COPY_AND RESET */

Pcte_error_type Pcte_accounting log ‘eopy_and_reset (
Pcte_object reference  source log,
Pcte object reference  destination log

* 22.2.2 ACCOUNTING-LOG READ */

Pcte_error_type Pete-accounting_log read (
Pcte_objectreference  log,
Pcte_aceounting_log *records

* 22.2:3* ACCOUNTING_OFF */

Pcte “error_type Pcte_accounting off (

PCte_object reference  station

);
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/* 22.2.4 ACCOUNTING_ON */

Pcte error_type Pcte_accounting_on (
Pcte object reference log,
Pcte object reference  station

)
/* 22.2.5 ACCOUNTING RECORD_ WRITE */

Pcte error type Pcte acéouhting record write (

Pcte object reference  log, ,
Pcte_string *information

)
/* 22.2.6 CONSUMER_GROUP_INITIALIZE */

Pcte error_type Pcte_consumer group_initialize (
Pcte_object_reference group,
Pcte consumer_identifier ~ *identifier

)s
/% 22.2.7 CONSUMER_GROUP_REMOVE */

Pcte_error_type Pcte consumer group_remove{
Pcte_object reference  group

)
/% 22.2.8 RESOURCE_GROUP_ADDZOBJECT */

Pcte error_type Pcte resource group._add- object (
Pcte object reference _object,
Pcte object reference O group

)i

/% 22.2.9 RESOURCE GROUP _INITIALIZE */

Pcte_error_typeiPcte resource group_initialize (
Pcte_object_referenc_e group,
Pcte tesource_identifier  *identifier

);

/%22.2.10 RESOURCE_GROUP_REMOVE */

Pcte error_type Pcte resource group_remove (
Pcte object reference  group

);

222 T RESOURCE GROUP REMOVE-OBIECFH————————————

Pcte error_type Pcte resource_group_remove_object (
Pcte object reference  object,
Pcte object reference  group

)
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22.3 Consumer Identity Operations

23

/* 22.3.1 PROCESS SET CONSUMER_IDENTITY */

Pcte_error_type Pcte_process_set_consumer_identity (
Pcte_object_reference  group

); |
/* 22.3.2 PROCESS_UNSET CONSUMER_IDENTITY */

cte_error_type Pcte_process_unset_consumer_identity (

k]

endif /* 'PCTE_ ACCOUNTING_INCLUDED */

References
/* The header <Pcte/references.h> */

#ifhdef PCTE_REFERENCES_INCLUDED
#d¢fine PCTE REFERENCES INCLUDED 1

#include <stdio.h>
#include <Pcte/types.h>

23.1 Reference Datatypes

116

ypedef void *Pcte_object_reference;
fdefine Pcte null object reference (Pcte_object reference) NULL

'ypedef void *Pcte_type reference;

idefine Pcte null_type reference. (Pete_type reference) NULL
typedef Pcte type reference Pcte’ attribute reference;

rypedef void *Pcte link reference;,

fidefine Pcte null link reference (Pcte link reference) NULL

fypedef enum {
PCTE NOW;PCTE FIRST USE, PCTE EVERY USE

} Pcte evaluation point;

typedef énum {
PCTE INTERNAL, PCTE EXTERNAL
} Pcte_evaluation_status;

typedef enum {
PCTE EQUAL REF, PCTE. UNEQUAL REF, PCTE EXTERNAL REF
} Pcte_reference equality; ' :

#define PCTE MAX NAME SIZE <implementation—deﬁned>
typedef Pcte_octet Pcte name [PCTE MAX NAME SIZE + 1];
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#define PCTE MAX TYPE NAME SIZE <implementation-defined>
typedef Pcte octet Pcte _type name [PCTE MAX TYPE NAME SIZE + 1];
typedef Pcte type name Pcte attribute name;

typedef Pcte type name Pcte_type_name_in_sds;v

#tdefine PCTE MAX KEY SIZE <implementation-defined>

typedef Pcte_octet Pcte_key [PCTE MAX KEY SIZE + 1],

23.2

#define PCTE_ MAX_LINK NAME _SIZE <implementation-defined>
typedef Pcte_octet Pcte link_name [PCTE_MAX LINK NAME_SIZE + 17;
typedef Pcte_octet *Pcte_pathname; Y
typedef Pcte_octet *Pcte_relative pathname;

typedef struct {
enum {
PCTE NATURAL KEY, PCTE STRING KEY
} type; |
union {
Pcte natural  natural,
Pcte key string;
} value;
} Pcte_key value;

Object Reference Operations

Pcte error type Pcte pathname discard (
Pcte pathname *pdthname

);
* Pcte pathname discard is used to discard a pathname obtained b}
/* Pcte (object_reference get path. ~

/* 23.2. LOBJECT REFERENCE COPY */

Pcteerfor_type Pcte_object reference copy (
Pcte object reference  reference,
Pcte_evaluation point  point,

Pcte object reference  *new reference

)

/2322 ObJECT KEFERENCE GET EVALUATION FOINT */

Pcte error_type Pcte object reference get evaluation point (- -
Pcte object reference  reference,
Pcte evaluation point  *point

)5

ISO/IEC 13719-2:1995(E)

*/
%/
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/¥ 23.2.3 OBJECT REFERENCE GET PATH */

Pcte error type Pcte object reference get path (
Pcte object reference  reference,

Pcte pathname *pathname
);
r* As it is not possible to determine the size of the returned pathname */
/* before executing this operation, in this case the implementation allocates */
memory for the Teturned pathrante; which s mative € tanguagestrimg *f
terminated with a NUL character. The returned pathname can be ¥
discarded using Pcte_pathname_discard. */

* 23.2.4 OBJECT REFERENCE_GET_STATUS */

Pcte error type Pcte object reference get status (
Pcte object reference  reference,
Pcte evaluation_status  *status

*23.2.5 OBJECT_REFERENCE_SET_ABSOLUTE */

Pcte error_type Pcte object reference_set_absolute (
Pcte pathname pathname, '
Pcte_evaluation_point  point,

Pcte object reference  *new_reference
* 23.2.6 OBJECT REFERENCE SET RELATIVE */

Pcte_error_type Pcte object reference set_relative (

Pcte object reference reference,

Pcte relative pathname pdthname,
Pcte_evaluation_point point,

Pcte object reference *new_reference

* 23.2.7 OBJECT_REFERENCE UNSET */

Pcte_error_type(Pcte object reference unset (
Pcte object reference  *reference

5
* A null pointer is returned in reference. */

%23.2.8 OBJECT REFERENCES ARE EQUAL */

Pcte error_type Pcte object references_are equal (
Pcte object _reference first_reference,
Pcte _object reference second_reference,
Pcte reference equality  *equal

)s
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23.3 Link Reference Operations

/* 23.3.1 LINK REFERENCE COPY */

Pcte error_type Pcte link reference copy (

Pcte link reference link reference,
Pcte_evaluation_point  point,
Pcte link reference *new_link reference

————— 2336 FINKREFERENCE-GET—STATUS*/

)
/*23.3.2 LINK REFERENCE GET EVALUATION POINT */

Pcte_error type Pcte link reference get evaluation point (
Pcte link reference link reference,
Pcte evaluation point  *point

)

/¥ 23.3.3 LINK_REFERENCE GET KEY */

Pcte error type Pcte link reference get key (
Pcte link reference  link reference,
Pcte key key
);
/* 23.3.4 LINK REFERENCE GET KEY.VALUE */

Pcte_error _type Pcte link reference get, key value (
Pcte link reference  link reférence,

Pcte natural index;
Pcte key value *key value
); . 5
/* If the abstract” operations returns a value of

/* key valuetype is  set to PCTE NATURAL _KEY  and
/* key value.natural contains the value of that key attribute. Otherwisg
/* key valde.type is set to PCTE STRING KEY and key_value. strmg

/* contaifis the value of that key attribute.
/* 23.3.5-LINK REFERENCE GET NAME */

Pete_érror_type Pcte link reference get name (
Pcte link reference link reference,
Pcte_link name link name

)

type Natural

Pcte error_type Pcte link reference get status (
Pcte link reference link reference,
Pcte evaluation status  *status

*/
%/
*/
*/
*/
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/* 23.3.7 LINK REFERENCE_GET _TYPE */

Pcte error type Pcte link reference get type (
Pcte link reference  link_reference,
Pcte type reference  *type reference

);
/* 23.3.8 LINK_REFERENCE SET */
_g;g_gg;gr_t_ypg_ggge link rpfprr—\nrp set— Frnm name (

Pcte link name link name,
Pcte_evaluation_point  point,
Pcte_llnk_reference *new_link reference
)
Rcte error type Pcte link reference set_from_type (

Pcte type reference type,
Pcte _evaluation point  point,
Pcte_link reference *new_link reference

)

Lo |

cte_error_type Pcte link reference set (
Pcte key key,
Pcte type reference type,
Pcte_evaluation point  point,

Pcte link reference *new_link reference
) -
/f The effect of providing a value of‘type Link name to link_name in the */
/¥ abstract operation is achieved by the operation */
/f Pcte link reference set from._name. The effect of providing a value of */
/¥ type Type reference to lmk name in the abstract operation is achieved */
/f by the operation Pcte~ link _reference_set from type. The effect of */
/f providing a value of type (Key * Type_reference) to link name in the */
/F abstract operation\is achieved by the operation Pcte link reference set. */
/¥ */
/f 23.3.9 LINK_REFERENCE UNSET */
Rcte error type-Pcte link reference unset (

Pcte-link reference  *link reference
)
/¥ A null pointer is returned in link reference. */

/* 23.3.10 LINK_REFERENCES ARE EQUAL */

Pcte error_type Pcte link references_are equal (
Pcte link reference first link reference,
Pcte link _reference second link reference,
Pcte reference _equality  *equal
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23.4 Type Reference Operations

/* 23.4.1 TYPE REFERENCE COPY */

Pcte error_type Pcte type reference copy (

Pcte type reference type reference,
Pcte_evaluation_point  point,
Pcte type reference *new_type reference

)

/* 23.4.2 TYPE_REFERENCE_GET EVALUATION POINT *#/

Pcte_error_type Pcte type reference get evaluation point (
Pcte_type reference type reference, -
Pcte evaluation _point  *point

);

/* 23.4.3 TYPE REFERENCE GET IDENTIFIER */

Pcte_error_type Pcte type reference get identifier (
Pcte type reference  type reference,
Pcte type name type_identifier

);

/* 23.4.4 TYPE_ REFERENCE GET NAME™“/

Pcte _error_type Pcte type reference get nmame (
Pcte_object reference  sds,

Pcte _type reference typel reference,

Pcte type name type name
);
/* The effect of nov providing the optional parameter sds to the abstract */
/* operation is achieved by specifying sds as Pcte null object reference. */

/% 23.4.5 TYPE-REFERENCE_GET STATUS */

Pcte error_type Pcte type reference get status (
Pcte_type reference type reference,
Pcte evaluation status  *status

); .
#%23.4.6 TYPE_REFERENCE_SET */

Pcte _error_type Pcte type reference set (

Pcte type name type name,
PCte_evaluation_point _ point,
Pcte type reference *new_type reference
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/* 23.47 TYPE REFERENCE UNSET */

Pcte _error_type Pcte type reference unset (
Pcte type reference  *type reference

);
/* A null pointer is returned in type_refereﬁce. */
/* 23.4.8 TYPE REFERENCES ARE EQUAL */
Peta Peote tune—rafa al £
L wiv VI.LUL bJ bl\/ L W \,Jt}\/ 1\11\/1\/11\/\/0 ulv \/\1““1 \
Pcte_type_reference first type reference,
Pcte type reference second_type_reference,
Pcte reference equality  *equal
)

#endif /* !PCTE_REFERENCES INCLUDED */

24 Implementation limits
/*(The header <Pcte/limits.h> */

#ifndef PCTE LIMITS INCLUDED
#define PCTE LIMITS INCLUDED 1

#include <Pcte/types.h>
24.1 (Implementation Limit Datatypes

/* The implementation limits MAX NAME SIZE, MAX KEY SIZE, and */
/% MAX LINK NAME SIZE, which™ define the maximum size of the */

/* orrespondmg texts Pcte name, Pcte key, and Pcte link name, are */
* defined in 23.1. All other implementation limits are deﬁned in this */
* clause. : */

typedef enum { }
PCTE_STANDARD/ PCTE IMPLEMENTATION, PCTE REMAINING
} Pcte_limit_category;

* An impleémentation of this binding must return three sets of those */
* implemientation limits which are defined in this clause: */
* %
" e STANDARD: The value specified in ISO/IEC 13719-1 ‘ *;
* o IMPLEMENTATION: The value supported by the irﬁplementation >’</
&

/* PpTOpT] g >“/

/% current time (after the usage of some resources) %/
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