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Foreword

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

national Blectrotechnical Commission) form the specialized system for worldwide
standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards through technical committees established
pective organization to deal with particular fields of technical activity.

technical pommittee, ISO/IEC JTC 1. Draft International Standards adopted by the
joint techhical committee are circulated to national bodies for voting. Publication
as an Intgrnational Standard requires approval by at least 75 % of the national
bodies casting a vote.

Internatiopal Standard ISO/IEC 13719-2 was prepared by the European’ Computer
Manufactprers Association (ECMA) (as Standard ECMA-158) and was adopted,
under 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 and IEC.

ISO/IEC 3719 consists of the following parts, under the general title Information
‘technologly — Portable Common Tool Environment (PCTE):

— Part 1: Abstract specification
— Parj 2: C programming language binding

— Pary 3: Ada programming language binding

vi
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Information technology — Portable Common Tool
Environment (PCTE) —

P
g

art 2:
programming language binding

Scope

Environment (PCTE), as specified in ISO/IEC 13719-1, to the C Programming
A number of features are not completely defined in ISO/IEC 13719-1, some frq

Some constraints are placed on thesecimplementation limits by this C Langu
Standard. These constraints are speeified in clause 24, Implementation Limits.

PCTE is an interface to a set of facilities that forms the basis for constructing e
supporting systems engineering projects. These facilities are designed particularl
an infrastructure for programs which may be part of such environments. Suc
which are used as aids-to’system development, are often referred to as tools.

Conformance

An implementation of PCTE conforms to this part of ISO/IEC 13719 if it conf
of ISO/IEC"13719-1, where the binding referred to there is taken to be the

clauses-in this part of ISO/IEC 13719 are provided as assistance to the reader
normative.

Binding.défined in clauses 1 to 5 and 8 to 25 of this part of ISO/IEC 13719.

This part of ISO/IEC 13719 defines the standard-binding of the Portable Common Tool

[ anguage.

edom being

allowed to the implementor. Some of these features are specified as implementation limits.

hge Binding

hvironments
y to provide
h programs,

forms to 2.2
" Language
All other
and are not

The C Language Binding defifed in this part of ISO/IEC 13719 conform
ISO/IEC 13719-1.

Normative references

s to 2.1 of

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 editio

ns 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.


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

© ISO/TEC

ISO/EC 13719-2:1995(E)

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
Zunguug(c billdiltgb .

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

ISO/IEC| 13719-1:1995, Information technology — Portable Common Tool

4 Definjitions

Definjftions used in this part of ISO/IEC 13719 are those defined in ISO/IEC 13719-1.

5 Formal notations
TW(:lormal notations are used in this part of ISQ/IEC 13719. For each bound oper
the abstract specification is given using a subset of the Vienna Development M

Specification Language (or VDM-SL), exagctly as it is specified in ISO/IEC 13719-1.
the C|Language binding for each operation, the function prototype syntax is used as de
in ISQ 9899. '

6 Outlipe of the standard
Clausg 7 describes the strategy used to develop this binding specification.
Clausg 8 contains the-\mapping from the datatypes that are used in the Ab
Specification to C Language datatypes.

Claus
of IS(

Claus

Environment (PCTE) — Part 1: Abstract specification.

es 9 to 22-define the binding of datatypes and operations in the corresponding cl
D/IEC 13719-1.

e 23 defines the binding of object, attribute, link, and type references, as specifi

ition,
ethod

For
fined

stract

HUSCS

ed in

23.1.2

and 23.2 of ISO/IEC 13719-1.

Clause 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,

appen

dix 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

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
ISO/IEC 13719.

ISO/IEC 13719-2:1995(E)

this part of

ISO/IEC TR 10182 should be followed as far as possible for binding method 1: provide a

completely defined procedural interface

Each operation in ISO/IEC 13719-1 should be represented by exactly one
this part of ISO/IEC 13719 except possibly when the abstract opefation
functionality depending on the values of one or more parameters.

Each operation in this part of ISO/IEC 13719 should have the same number of
as does the corresponding operation in ISO/IEC 13719-1.

pperation in
has distinct

parameters

All operations in this part of ISO/IEC 13719 should refurn an integer statuy value. All

other values returned by the operation should be passed back to the caller vi
parameter. The return value of the operation should“indicate success or failure|

Operation and parameter names should be the ‘same in this part of ISO/IE
they are in ISO/IEC 13719-1, with the exceéption that identifiers with file sq
begin 'Pcte ’ and otherwise consist of lewercase letters and underscores.

9

standard guarantees that there are no ambiguities in names prefixed by "Pcte 7.

All additional names introduced im this part of ISO/IEC 13719 which are vi
the interface (except header names, see 8.5) should begin "Pcte ’ and othery
of lowercase letters, underscorés and digits, or begin "PCTE ’ and otherwis

a an output
only.

C 13719 as
rope should
The PCTE

sible. across
vise consist
e consist of

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

b

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

Wherever practical(_types introduced for passing complex data entities betwee
operation (and vice versa) should be private types defined by this part of ISO
The principleyshould only be ignored for reasons of ease of use and e
implementation.

Each simple datatype in ISO/IEC 13719-1 should be mapped to a correspq
defifed in this part of ISO/IEC 13719. Each implementation of the binding
be,free to map the binding-defined type to an efficient C Language basic type

h caller and
IEC 137109.
ficiency of

pnding type
should then
appropriate

for the platform of the implementation, within the constraints specified in

this part of

7.3

ISOMAEC 13719,
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 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

7.5

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 ISO/IEC 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 latin 1
gtaphic characters. Contents, string attributes efc., are of type String; Keys, type hames
et., are of type Text. ‘

In| the C Bindings, String is mapped to Pcte string (see 8.2.11). Text iscxhapped |to the
ndtive C language string with a possibly fixed length, i.e. char *Owith operations
dgpending on NUL (’\0’) character termination (see 8.2.6).

Memory Allocation

Communication between caller and operation is effected by\the€ transfer of data ipto an
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 nifanaged by the caller of the opetation.
All instances of a private type are allocated)'and managed by the implemenfation.
Hpwever, the extraction of data from a private.type is again by data transfer in instances
ofl 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 pointef’ to an internal data structure of undefined |form.
Operations on the private type-are provided to create and discard these internal data
structures.

[72]

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 used
to| store this data. ~Hurthermore, after a handle to an instance of a private type has been
refurned to the ‘caller of an operation, via an output parameter, the implementadion is
regponsible forimaintaining the data stored therein, until the caller explicitly indicatgs that
the data isne 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|input
pdrameter, is owned by the caller of the operation. The caller is responsible for
allocating, managing and deallocating the memory used to store this data. The caller is
further responsible for maintaining the data stored therein for the duration of the
operation. If the implementation 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 ad

that variable.
7.6 References and Names

Objects, attributes, links, and types are referred to in this part of ISO/IEC
object references, attribute references, link references and type references,
References are mapped to private datatypes encapsulating two ways of de

ISO/IEC 13719-2:1995(E)

dress of

13719 using
respectively.
signating an

object, attribute, link, or type: by an external and by an internal reference (see ISO/IEC

13719-1, clause 23).

external references and they are mapped to the native C language string.type.
Therefore two different interfaces are provided in this Binding forcelauses 9 t
— one interface using names for attributes, links, and types.

— one interface using references for attributes, links, andtypes. All operg
interface begin ’Pcte h ’. These operations ar¢.‘defined if an oper
previous interface uses attributes, links, or types.
necessary, they also begin 'Pcte h ’ (see 8.7):

A

/.7 Operation Return Values

All the operations are mapped to functions which return a Pcte error_type
indicates success (PCTE NO ERROR‘equivalent to PCTE _OK) or failure
other enumeration values of Pcte error type) of the operation. All other infg
is passed between the caller and the operation is passed via "out" or "in-out"

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

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

7.8 Error Conditions

Error conditions which are defined in ISO/IEC 13719-1 and which can be est|
returned by the operations defined in this part of ISO/IEC 13719 are describ
25.

link names

Wﬂesx € these references, in this part o alSO atibute namny
and type names are used to refer to attributes, links, or types. These mames represent

o 22:

tions of this
ition of the

Whenever new datatypes are

value, which
(one of the
rmation that
parameters.

ve the value
value of the

threading or

ablished and
ed in clause

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

7.9 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. Thu
need for any identifiers to be abbreviated in this Binding.

s there is no
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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.

7.10 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 identiliers ior, these
limjit 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 operationg of
ISO/IEC 13719-1 (PCTE datatypes) to the parameter and result datatypes’of the operatfons
of this [part of ISO/IEC 13719 (C datatypes).

PCTE f{latatype names are printed in normal characters.
LI Datatypes names are printed in italics.
C datafype names are printed in bold except in displayedfragments of C.

The mppping from PCTE datatypes to C datatypes i done in two stages via LI datatypes
defined in CD11404.2.

8.1 Mapping of PCTE Datatypes to LI Datatypes

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

The [general strategy of this mapping is as follows.

- Tp select for each PCTE datatype a LI datatype definition which matches |the
reqquirements of the \PCTE datatype defined in ISO/IEC 13719-1. The LI datatype
dgfinition is, where “possible, a primitive LI datatype or otherwise a generated LI
dgtatype.

- To define new datatype generators where needed.
- To map-PCTE datatypes with the same properties to the same LI datatype.
8.1.1 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)

Natural pcte-natural = integer
range (0..MAX NATURAL ATTRIBUTE)
Float pcte-float =

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

Time pcte-time =

time (second, 10, Pcte_accuracy factor)
range (MIN TIME ATTRIBUTE..
MAX TIME ATTRIBUTE)

Octet octet

Text pcte-text = character string (repertoire)
Enumerated type xxx = | pcte-xxx = engmerated(valuel, value2, ...)
VALUEIVALUE2...
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8.1.2 Mapping of Private PCTE Datatypes
Table 2 - Mapping of private PCTE datatypes

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

8.1.3 Mapping of Complex PCTE Datatypes

PCTE sequence datatypes are mapped to the new datatype" generator pcte-sequpnce
(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\eénumeration values with at mogt 32
possible elements; all others are unbounded sét/ types. Bounded set types are mapped
yia the new LI datatype generator Bounded-set. Unbounded set types are mapped via
the new LI datatype generator Sequence,the order of elements being irrelevant.

When used as input parameter of am operation in clauses 9 to 22, a sequence which
tepresents a PCTE unbounded setdnay contain repeated elements. The effect fof the
pperation is as though each element occurred only once.

When returned as the resulttof an operation in clauses 9 to 22, an unbounded se{ has
no repeated elements.

PCTE map are notionally mapped via a new LI datatype generator Map; fheir
mappings to C datatypes are defined directly. The mapping of Attribute assignmjents
is defined in\9;¥. The mapping of Access rights, Acl, and Atomic_access_righfs is

see 8.1.2) are mapped to the datatype generator Record.

8.1.4 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
rOrderAddtengthOf(s)y,brindex—+s—+trae-oris—Append(Createte)y,—s)tFHqual(index,
0) is true; otherwise Append(Head(s), Put(Tail(s), ¢, 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 s true or is
1 if Equal(Head(s), e) is true; otherwise Add(IndexXOf(Tail(s), e), 1).

Bounded-set

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

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

The characterizing operations areIsIn, Subset, Equal, Difference, Union, Intersection,
Empty, SetOf, Select from Seér:
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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
tdefine PCTE FALSE (Pcte_boolean) 0

[n addition, if a value of type Pcte boolean is supplied as or as part of- an jnput
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 (b1 &=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 integer type including the range
MIN_INTEGER_ATTRIBUTE to MAX INTEGER ATTRIBUTE inclusive.

Characterizing Operations

Operatiom———C Operation
Equal(il,i2):b if (il == i2)
b = PCTE _TRUE;
else

b = PCTE FALSE;
InOrder(il,i2):b if (il <= 12)

b = PCTE-TRUE;
else
| b = PCTE_FALSE;
NonNegative(i):b | if (i,3=-0)
b= PCTE TRUE;

¢lse
b = PCTE FALSE;
Negate(il):i 1=-il
Add(il,i2):i =1l +1i2

Multiply(1t,i2):i 1=11 *i2

11
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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
arithmetic rules; i.e. the result of any arithmetic operation is always reduced modulo
the largest representable value. Therefore, ULONG MAX + 1 = 0, where

Characterizing Operations

UtONG_MAX is the largest value of the chosen base unsigned integer value.

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 n‘=nl + n2
Multiply(nl,n2):n {~f’'=nl * n2
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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 <= f2)
b = PCTE TRUE;
else
b= PCTE FALSE,;
NonNegative(i):b |~if (f >= 0.0)
' b = PCTE TRUE;

else
b = PCTE FALSE;
Negate({19:f f=-f1
Add(fr,£2):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 LI Datatype: pcte-time
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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>

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

The—datatype-time—t-is-—anarithmetie-datatype—that-helds—values representinetime—The
encoding of the calendar time within a value of type time t is undefined. Funetions
on| values of type time t are provided to convert such a value into a meaningful aphd

usable representation of calendar time.

The implementation shall provide a constant defining an optional time\parameter |in
thg 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(tt,t2):1 i = (Pcte_integer) difftime(t1,t2);
Extend.res1tores2(t1):t2 | t2 = tl * radix_factor;
Roundesltores2(t1):t2 | t2 = floor (tl + radix factor);

In this table radix factor is 10 “Pere_time_accuracy factor
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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.

#define PCTE MAX XXX SIZE <implementation-defined>

Characterizing Operations

—typedef Pete_octet Pote xxxfPCTE MAX XXX SIZE+17;
XXX is one of the following PCTE datatypes: Attribute_name, Enumeral |
Exact _identifier, Key, Link name, Machine name, Name,~"Node |
Type name, or Type name in _sds. All values of PCTE XXX SIZE de

Binding are minimum values, which have to be respected by\an implemen

Operation

C Operation

Equal(s1,s2):b

if (stremp(s1;82) == 0)
b =PCTE TRUE;

else
b.= PCTE FALSE;
Empty():s st0] = "\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(si,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

addres

type image,
name, and
ined in this
fation.

Ses are not

recognized.

15
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8.2.7 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)

ia DT TRLIE
O—=—TCTLC IINUI=ZS

else
b = PCTE FALSE,;

8.2.8 LI|Enumerated Datatype: pcte-xxx

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

—
-

Cabe (1): if a bounded set of the enumeration type is not.required the mapping is:
tygedef enum {PCTE _VALIl, PCTE VAL2, ...} Pete" xxx;

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

Characterizing Operations

Operation C Operation
Equal(eilke2):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;

8.2.9 LI Private Datatypes
Each LI private datatype xxx is mapped to an opaque C datatype Pcte_xkx.
typedef void *Pcte xxx;

16
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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

Operatiom € 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 length(sl,&n);
Pcte_sequence copy(s1,&s2,0,0,n);
Pcte sequence_put(s2,n+1,&e);

IsEmpty(s):b Pcte naturdl n;
Pcte sequence get length(s,&n);
if (n=20)
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(syn)’e Pcte sequence get(s,n,&e);
Put(s1,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);

If a sequence is to be created using Pcte sequence create, 4 type of
Pcte_sequence type has to be supplied. In the table given above, this |s indicated
using ’-’.

The sequence operations, Pcte sequence xxx, which are used above are defined in
8.5.1.

17
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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;

1 Peota cietno:

1 Wi ILL XL 6,
f a value of type Pcte string is passed as or as part of an input parameter, slze
efines the valid number of octets given by array. If size is bigger than the.number
f octets allocated in array, the error PCTE_ ACCESS AT INVALID ADDRESS is

hised.

e il ol oW |

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

N ]

- 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.
'he implementation sets size to the number of returned octets, provided by the
mplementation in array. If there is not(eénough space in array, the implementatjon
pises the error PCTE _STRING TOO SHORT or in case of a wrong set sfze
CTE_ACCESS_AT _ INVALID ADDRESS.

h order to improve usability, there are four exceptions to this ryle:
[ONTENTS_ READ, CONTENTS_ WRITE, PROCESS PEEK, dnd
ROCESS POKE. In all-cases an array of Pcte octet and an additional spze
arameter has to be supplied. For these two parameters the same rules apply ffor
hcoming and outgeing parameters as for pcte-string. In addition, pathname gnd
elative pathname-are mapped to the native C language string type (see 23.1). For
hese exceptions no characterizing operations are defined.

E

SoHoDrhs e ey e g

e

'he following operations is provided.

]

Pcte_string_discard

Pcte error type Pcte string discard (
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 = PCTE_FALSE;

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 =-§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;

Length®f(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
recoghized.

are not

19
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8.2.12 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 dlscretlonary access modes, or
Pcte work status, with possible element values VALUEI, VALUE2, etc. is mapped
as follows, making use of the corresponding enumerated types <enumerated-type>,

b

cte_definition_mode value, Pcte“discret_ionary:access_mode, -
cte work status item, respectively:

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

<enumerated-type>;

—

ypedef Pcte natural <bounded-set>;

Characterizing Operations

Operation € Operation
Equal(s1,s2):b if (s1 == s2)
b = PCTE TRUE;
else
b = PCTE FALSE;
Empty ():§ s =0;
IsIn (5,e):b if (s & e)
b = PCTE TRUE;
else ,
b = PCTE FALSE,;
Subset(s1,s2):b if (s2 == (s2 & sl))
' ~ b =PCTE TRUE;
else
b = PCTE FALSE;
Complement{s1):52 §2-=—=51}:
Union (s1,s2):s3 s3 =s1ls2;
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 I,
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;

IsType.type-n(c):b

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

Case.type-n(c):x

X = c¢.choice;

21


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

ISO/IEC 13719-2:1995(E) - © ISO/IEC

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 .
(haracterizing 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
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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.

Datatypes

Create Operations

Discard Operation

S

—Pcte—attribute—reference—!

—Pctetype referencecopy—

Pcte:type:reference:set

—Pcte—type—reference 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_¢los

IV

Pcte_type reference set

Pcte link reference Pcte link reference copy Pcte link referenc¢ unset
Pcte link reference set
Pcte object reference Pcte_reference copy Pcte reference unset
Pcte reference set absolute
Pcte_referenceiset relative
Pcte position_handle Pcte_contents_get position Pcte_position_handle_discard
Pcte_contents_closg
Pcte profile handle Pcte .process_profiling on Pcte process profiling off
Pcte_sequence Pete sequence create Pcte sequence dis¢ard
Pcte type reference Pcte type reference copy Pcte type referencg unset

.4 References and) Names

If -anattribute reference, link reference, or type reference is passed as part of a
the corresponding parts of the LI datatype of that parameter is also mapped

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

parameter,
to the C

Whenever a parameter of an operation in clause 9 to 22 is either an attribute reference,
link reference or type reference, a second interface is defined beginning "Pcte_h ’ instead

of ’'Pcte .

type reference  are

mapped

to the

C datatypes

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

In this case, the LI datatypes attribute reference, link reference and
Pcte_attribute reference,

23
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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:
typedef void *Pcte sequence;
#define Pcte null _sequence (Pcte_sequence) NULL ‘

In adldition, there is for each LI datatype xxx which is a sequence, ekcept text
Pcte|string, a C datatype with the corresponding name Pecté xxx. Instead
Pcte| h_attribute references, Pcte h link references, and Pcte/h type references,

C dafatypes Pcte_ attrlbute names, Pcte link _names, and Pcte type names are used.

CL and attribute assignments are also defined a$ sequences (see 9.1, 19

sponding C datatypes for these PCTE datatypes are also provided.
ef Pcte_sequence Pcte_accounting log;

ef Pcte sequence Pcte acl;

ef Pcte_sequence Pcte audit_file;

ef Pcte_sequence Pcte attribute assignments;
ef Pcte_sequence Pcte h_attribute assignments;
ef Pcte_sequence Pcte_attribute names;

ef Pcte_sequence Pctel attribute references;

ef Pcte_sequence Pete buffer;

ef Pcte_sequence Pcte confidentiality criteria;
ef Pcte_sequence Pcie_enumeration_value_type;

ef Pcte™sequence Pcte_h enumeration_value_type;

hnd

the

).1)

efPcte sequence Pcte enumeration value type in sds;
typedef Pcte sequence Pcfe_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 these private
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 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;

_ .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,
and Pcte sequence get elements. In this case, a pointer to an array of the sequence
element 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 to| be
provjded.

The fenumeration type Pcte sequence type is used to indicate the C elementtype 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

Pl bUrrER

Pcie natural

PCTE _CONFIDENTIALITY CRITERIA

Pcte_confidentiality,-Crit

erion

PCTE_ ENUMERATION VALUE TYPE

Pcte_type name

PCTE_H _ENUMERATION VALUE TYPE

Pcte_type reférence

PCTE_ENUMERATION VALUE TYPE IN_SDS

Pcte_type,_name in_sds

PCTE_GENFRAL_CRITERIA

Pcte getieral 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 DESCRIPTORS

Pcte h link set descrip

Qor

PCTE LINK REFERENCES

Pcte_link_reference

PCTE MESSAGE TYPES

Pcte_message_type '

PCTE NAME SEQUENCE

Pcte_name

PCTE OBJECT CRITERIA

Pcte_object_criterion

PCTE OBIJECT _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

8:54 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
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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 *sequence

)

© ISO/IEC

Pcte sequence_create creates an instance of the sequence type specified by type;
count element values specified by data, and returns a pointer to it in sequenée,

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 seqi
and discards any allocated data structures associated with it. The data strug
allocated with each element are also discarded, even-if they are themselves seque
A null pointer is returned in sequence. When a<Sequence of types containing an o
reference (i.e. object references, link set'descriptors and object criterion
discarded, the object references contained in“the sequence are unset as defined b
operation object reference unset.

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 sequéence copy copies count subsequent elements of data from the seq
source-list from the position source_index to the sequence destination_list befor

with

ence
tures
nces.
bject
) is
y the

ence
e the

element at position index. If index is greater than the number of elemen

sequences is a deep copy operatlon and object references are cop1ed as they are
the status and evaluation point. Deallocating the source sequence or any of its
elements will not affect the destination. '

Pcte_sequence insert _elements

sof

with
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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 into the
sequence sequence before the element at position index.

Pcte sequence delete

Pcte error type Pcte sequence delete (
Pcte_sequence  sequence,
Pcte natural index,
Pcte natural count
);
Pcte sequence delete removes the count subsequenti'-€lements from the sequence
sequence starting with the element at position index.

Pcte _sequences are equal

Pcte_error_type Pcte sequences_aret equal (
Pcte sequence first sequerice,
Pcte_sequence  second)sequence,
Pcte boolean *eguality
)i
Pcte_sequences_are_equal Geturns in equality the value PCTE TRUE |if the two
sequences first_sequence and second_sequence are equal, and the value P( TE FALSE
otherwise. Two sequences are equal if they contain the same number of elements and
the values of cortesponding elements are equal.

Pcte_sequence. get_index:

Pcté_error_type Pcte sequence get index (

Pcte sequence sequence,
Pcte_sequence element  element,
Pcte_integer *index

)
r’cre sequence get 1naex re[urns 1[1 maex UIC ll’l(JCX OI [ne IlI"bl OCCUrITence Of thC

given element element in the sequence sequence if the element is a member 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
sequence.

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 |into
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  “element
);
Pcte sequence get returns in_element a copy of the element specified by index from
the sequence sequence.

Pcte_sequence_insert

Pcte_error type Pcte sequence insert (
Pcte) sequence sequence,
Pcte natural index,
Pcte sequence element  element

)

Pcté sequence insert inserts in the sequence sequence the element element

immediately before the element specified by index. If index 1s not less than the length

of sequence, the element is appended to sequence. :

Pcte_sequence replace
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8.5.2

—Pete—sequence—append

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

element is appended to sequence.

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

)

Pcte sequence append appends to the sequence sequence the element dpecified by

element.

Pcte_sequence normalize

Pcte error type Pcte _sequence normalize (
Pcte sequence  sequence

);
Pcte sequence normalize reorganizes the sequence sequence so that ea
value occurs once only, and elements are in an implementation-defined

sequences containing the same element values (i.e. representing the same
set) are equal after normalization.

Error Conditions for-Sequence Operators
The following error conditions may be raised by operations on sequences.

- PCTE_SEQUENCE INVALID TYPE. Raised by any operation, if th
specifiéd)sequence does not match the required sequence type for that s

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

-~ PCTE_ SEQUENCE OUT OF DATA. Raised by Pcte sequence get
sequence does not contain count elements from position index. Si

ch element
brder. Two
unbounded

e type of a
quence.

a specified

clements, if
imilarly for

Pcte—sequence copy:

- PCTE SEQUENCE INVALID INDEX. Raised by Pcte sequence get,
does not contain an element at position index.

For further information on error conditions leading to an operational
clause 25, Error Conditions.

if sequence

failure, see
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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. '

- C function parameter datatypes correspond to the abstract specification datatypes of the
corresponding abstract parameters as defined in clause 8.

- Returned values corresponding to results of abstract operations are returnedOyvia
pafametric pointers to objects which contain the returned values. If the result i§ a
mgndatory single value of a simple type, the pointer parameter has the same name| as
thg 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‘“and Pcte error numbper
holds the appropriate Pcte error type value. Otherwise . PCTE OK is returned 4nd
Pcie_error number is unchanged.

All &]:(ceptions to these general rules are defined in the appropriate clause.

Handlers execute as separate threads, subject.t0. implementation-defined restrictions.
Aparf from that case, neither the C language, nor the PCTE operations provjde
mechanisms for a program to execute more.than one thread; but an implementation may
provide such mechanisms, which may be subject to implementation-defined rules.

Headers

Each| implementation of this K "part of ISO/IEC 13719 must provide a heagder
<Pctg/sequences.h> that contains the definitions of the constant values, datatypes gnd
operdtion interface bindings(for the manipulation of sequences as defined in 8.3.

Each|implementation of:this part of ISO/IEC 13719 must provide a set of clause-specific
headdrs that contain-the definitions of the constant values, data structures; and operatjon
interface bindingstfor each clause 9 to 22 of ISO/IEC 13719-1.

Each| implementation of this part of ISO/IEC 13719 must provide a heagler
<Pctd/references.h> that contains the definitions of the constant values, datatypes gnd
opera1tion interface bindings for clause 23 of ISO/IEC 13719-1.

Each implementation of this part of ISO/IEC 13719 must provide a header
<Pcte/limits.h> that contains the definitions of the constant values defined in clause 24.

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.



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

© ISO/IEC

ISO/IEC 13719-2:1995(E)

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> */

#include
#include
#include
#include
#include

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

#ifndef PCTE INCLUDED
#define PCTE INCLUDED 1

<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/network.h>
<Pcte/discretionary.h>
<Pcte/mandatory.h>
<Pétefauditing.h>
«Pcte/accounting.h>

#endif /* 'PCTE INCLUDED */

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

[*
/¥
/*
/*
/*

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

clause 8.7.2
clause 8.7.3
clause 23
clause 24
clause 25

clause 9

clause 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

*/
*/
*Y
*/
*/

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

daf DT ’P‘IDUC‘ INACILILIITDED
llllu\/l 1 \/11_4 J I O g W 11‘\/]—4U 1717

#define PCTE_TYPES_INCLUDED 1

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

#define PCTE OK 0
#define PCTE_ERROR 1
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8.7.3

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;

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;

[e——

/4 Empty string can be used in all the operatiods that have a string as input
/4 parameters, where the user wants to pass-a.null value for a string.

#define PCTE NULL STRING "\0"

Ptte error_type Pcte_string discard (
Pcte string  string

);
#endif /* !PCTE_TYPES_INCLUDED */

The Pcte Sequence Header
/4 The header <Pcte/sequences.h> */

#{fndef PCTE' SEQUENCES_INCLUDED
#define PCTE_ SEQUENCES_INCLUDED 1

#include <Pcte/types.h>

typedef void ¥Pcte_sequence;

#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;

© ISO/IEC
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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 sds;

typedef Pcte sequence Pcte general criteria;

ISO/IEC 13719-2:1995(E)

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 referemces;
typedef Pcte sequence Pcte _message.types;
typedef Pcte sequence Pcte name, sequence;
typedef Pcte_sequence Pcte .@bject criteria;
typedef Pcte _sequence Pote object references;
typedef Pcte sequence Pcte type names;
typedef Pcte séquence Pcte type names in_sds;
typedef Pctesequence 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,
PCTE _ "ENUMERATION_VALUE | TYPE_IN_SDS,
PCTE_GENERAI. 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;

Prte error_type Pcte_sequence_create (
Pcte sequence_type type,
Pcte array of sequence elements . ‘data,
Pcte natural count,
Pcte sequence *sequence

lav)

cte_error_type Pcte sequence discard (
Pcte sequence  *Sequence

o)

cte_error_type Pcte sequence_copy (
Pcte sequence  source list,
Pcte sequence  *destination_list,

Pcte_natural index,
Pcte natural source_index,
Pcte natural count

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

36


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

© ISO/IEC

Pcte_error_type Pcte sequence delete (

Pcte_sequence  sequence,
Pcte natural index,
Pcte natural count

)

Pcte_error_type Pcte sequences are equal (

Pcte _sequence
Pcte _sequence
Pcte_boolean

first_sequence,
second sequence,
*equality

ISO/IEC 13719-2:1995(E)

);

)

Pcte sequence
Pcte natural

Pcte natural

)

Pcte _sequence
Pcte natural
Pcte sequence element

)

Pete sequence
Pcte natural
Pcte sequence element

)

Pcte_error_type Pcte sequence get index (

Pcte _sequence sequence,
Pcte sequence element  element,
Pcte integer *index

);

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

Pcte error_type Pcte sequence get eleménts (

sequence,
index,

Pcte array of sequence elements  data,

count

Pcte error_type Pcte sequence get (

sequence,
index,
element

Pcte_error type Pcte sequence insert (

sequence,
index,
element

Pcte error_type Pcte sequence replace (

Pcte sequence
Pcte natural
Pcte sequence element

)s

sequence,
index,
element
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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

);
#endif /* 'PCTE_SEQUENCES_INCLUDED */

© ISO/IEC

9 Object|management
/* The header <Pcte/oms.h> */

#ifndef[PCTE_OMS_INCLUDED
#define|PCTE_OMS_INCLUDED 1

#includg <Pcte/types.h>
#includ¢ <Pcte/references.h>

9.1 Objdct Management Datatypes

typedef enum { ,
CTE COMPOSITION = 1<<0,
CTE EXISTENCE = 1<<1,

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

} Pcte category,
typedef Pcte natural Pcte categories;

#define PCTE_ALL CATEGORIES (Pcte_natural)

typedlef enum |
RCTE BOOLEAN ATTRIBUTE,
HCTE INTEGER_ATTRIBUTE,

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

PCTE NATORACL ATTRIBUTE;
PCTE FLOAT ATTRIBUTE,
PCTE STRING ATTRIBUTE,
PCTE TIME ATTRIBUTE,
PCTE ENUMERATION_ATTRIBUTE
} Pcte_value_type,
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/* The PCTE datatype Value type is a union which also contains the
/* 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. ”

typedef 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  _dttribute;
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 attribpute
/* reference to a value type, is mapped to the sequgnce
* Pcte_attribute assignments indicated by
[* PCTE ATTRIBUTE ASSIGNMENT with the C element datatype
1* Pcte attribute assignment. The component attribute represents |the
/* domain of the map whereas the component value type indicates the
/* value of the map. If a parameter of type Pcte attribute assignments is
/¥ passed as an input parameter to an operation and if 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.

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

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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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,

typedpf enum I

© ISO/IEC

RCTE ANCESTOR VSN, PCTE_ DESCENDANT_VSN,
HCTE_SAME VSN, PCTE_RELATED VSN,
HCTE_UNRELATED VSN

} Pcte version relation;

typedef enum {
HCTE ATOMIC, PCTE_COMPOSITE
} Pcfe_object scope;

typedef enum {
BCTE ACCESSIBLE, PCTE INACCESSIBLE PCTE, UNKNOWN

} Pc e_volume_access1b111ty,
#include <Pcte/devices.h>

typedef struct {

Hcte volume identifier volume;
Hcte volume accessibility — mounted;
} Pcie_volume _info;

typedef struct {

Hcte object reference  origin;
Bcte link names links;

} Pcie_link set descriptor;

typedief struct {

Bcte object reference  origin,
Bcte link references links;

} Pcte h link-set descriptor;

#delne PCTE MAX_EXACT IDENTIFIER SIZE PCTE MAX KEY SIZE

type ef Pcte octet

Pcte_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 parameter reverse key to
/* 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 (

the

Pcte object reference origin,
Pcte link” name link,
Pcteattribute reference  attribute

);

Pcte” error_type Pcte_h link delete_attribute (
Pcte object reference origin,
Pcte_Hink reference tink;

Pcte attribute reference  attribute

);

ISO/IEC 13719-2:1995(E)

*/
*/
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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
);
Pcte_error_type Pcte h_link_get_attribute (
Pcte—object Teference ortgH;
cte link reference link,
cte_attribute reference  attribute,
cte_attribute _value *value
)

/% 9.4.5 LINK_GET DESTINATION_VOLUME */

Pcte ferror_type Pcte link get destination_volume (
cte_object reference  origin,
cte_link name link,
cte_volume_info *volume _info

);

Pcte [error_type Pcte h link get destination_volume {
cte_object_reference  origin,
cte link reference link,
cte_volume_info *volume_info

);

/*9.2.6 LINK GET KEY */

Pcte [error type Pcte link get key (
cte_object_reference (~origin,
cte link name link,
cte_key key

)

Pcte |error_type)Pcte h link get key (
cte_object reference  origin,

Pcte-link reference link,
Péte key key

);
/* 927 LINK GET REVERSE *#/

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 (

)
/>l<
/>l<
/*

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.

)

);

)

)
/>l<
/*
/>!<

/*9.2.8 LINK GET SEVERAL ATTRIBUTES */

Pcte_error_type Pcte link get attributes in_working schema (

Pcte_error _type Pcte h link get attributes in working sc¢hema (

Pcte_error type Pcte link get attributessof® types (

Pcte error type Pcte hrilink get attributes of types (

Pcte object reference origin,
Pcte link name link,
Pcte attribute_assignments  *values

Pcte object reference origin,
Pcte link reference link,
Pcte h_attribute assignments  *values

Pcte object reference origin,
Pcte link name link,
Pcte attribute _names attributes,

Pcte’_attribute:assignments *values

Pcte object reference origin,
Pcte link reference link,
Pcte atribute references attributes,

Pcte h attribute assignments  *values

The effect of specifying attributes as VISIBLE ATTRIBUTE TYHRES
to the abstract operation is achieved by the operation
Pcte link get attributes_in working,schema. The effect of specifyjing

7Tx
/>l<

aiiribuies as a Set of atribute designators 1o the absiact operaton is
achieved by the operation Pcte link get attributes of types.

*/
*/
*/

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

Pcte_error_type Pcte link replace (

);
Pcte,

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

)
/* 9,
Pcte

);
Pcte

)s
/* 9]
Pcte

);
Pcte

error type Pcte h link replace (
Pcte_object reference  origin,

Pcte link reference link,

Pcte object reference  new_origin,

Pcte link reference new_link,

Pcte key new_reverse key

2.10 LINK RESET ATTRIBUTE */

| error_type Pcte_link reset_attribute (
Pcte object reference  origin,

Pcte link name link,

Pcte attribute_name attribute

| error_type Pcte h link_reset_attribute (
Pcte_object_reference origin,
Pcte link reference link,

Pcte_attribute_reference  attribute

2.11 LINK SET ATTRIBUTE */

| error_type Pcte link, set_attribute (
Pcte object reference  origin,
Pcte link name link,
Pcte_attribute ‘riame attribute,
Pcte_attribute _value *value

)s

 error’ type Pcte h link set attribute (
Pete object reference origin

Pcte link reference link,
Pcte_attribute_reference  attribute,
Pcte_attribute_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
)i
Pcte_error type Pcte h link set several attributes (
Pcte object_reference origin,
Pcte link reference link,
Pcte_h attribute assignments  attributes
);
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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

);

Pcte error_type Pete h object check type (

© ISO/IEC

—Pcte_—object_refgrence object,
Pcte type reference type2,
Pcte type ancestry *relation
);
/* 953.2 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 referemice on_same_volume as,
Pcte atomic_access rights — *access mask,
Pcte objectyreference *new_object

);

Pcte| error-type Pcte_h_object_copy (
Pcte”object_reference object,
Pcfe_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 (

Pcte type name type,
Pcte object reference new origin,
Pcte link name new_link,

Pcte key

Pcte_object reference
Pcte atomic_access_rights
Pcte object reference

);

Pcte type reference

Pcte object reference
Pcte link reference
Pcte_key

Pcte object reference
Pcte _atomic_access_rights
Pcte object reference

/* 9.3.5 OBJECT. DELETE */

);

reverse key,

on_same volume as,

*access_mask,
*new_object

Pcte _error_type Pcte h object create (

type,
new_origin,
new_link,
reverse key,

on_same\volume as,

*access “mask,
*néw. object

Pcte error (type Pcte object delete (
Pctelobject _reference  origin,
Pcte link name link

Pcte_error_type Pcte h object delete (

);

/* 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 agas ¥/
/* Pcte null object reference. */

Pcteobject Tefererce—origi,
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,
Pcte attribute 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

);

Pctg error _type Pcte h object_get_attribute (
Pcte object_reference object,
Pcte attribute_reference  attribute,
Pcte_attribute value *value

);

/% 93.8 OBJECT GET PREFERENCE */

Pctd error type Pcte object get preference.(
Pcte object_reference  object,

Pcte key key,

Pcte type name type

);
Pctd error_type Pcte_h object get preference (
Pcte object reference  object,

Pcte key key,

Pcte type reférence *type
);
/* If the" abstract operation returns no key, key is set as a string of zero */
* length. If the abstract operation returns no type, type is set to NULL for */
/* Pcte h object get preference and to a string of zero length for */
/* Pcte_object _get preference: */

/* 9.3.9 OBJECT _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 TYHES */
/* to the abstract operation is achieved/ By the opératjon */
/* Pcte object get attributes in working_schema.\The effect of specifyjng */
/* attributes as a set of attribute designators=to’'the abstract operatior] 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 _referenced object,
Pcte_type reference *type

);

/*9.3.11 OBJEET IS COMPONENT */

Pcte_error (type Pcte_object is component (
Pctelobject reference  objectl,
Pete object reference  object2,
Pcte_boolean *value

%

L Q- 10 NI T I T INTLX
I .. 14  JDJIC T 1.0 LAINING 77

Pcte error type Pcte_object list all links (

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 (

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 ALL LINK TYPES is achieved by */
/* the operation Pcte object list all links. For Pcte_object_list all links, */
/* all the Tink type names in the returned Iink names are fype 1dentiiers. */
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_schemia(

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 visibifity as VISIBLE TYPES is achieved by */
/* the operation Pcte object list links in workmg “schema. */

Pcte| error_type Pcte_object_listlinks 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| errorctype Pcte h_object list_links_of types (
Pc¢te-object_reference origin,
| Petelink 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

);

/* 9.3.14 OBJECT MOVE */

Pcte error_type Pcte object_move (
Pcte object reference  object,

ISO/IEC 13719-2:1995(E)

PL LC_Ubj Cbt_l CfCl CIICC O SAIV— VOTUIHC — S5
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  ebject,

Pcte attribute_name attribute,
Pcte_attribute_value *value

);

Pcte error_type Pcte_h_object_set_attribute (
Pcte object. reference object,
Pcte aftribute reference  attribute,
Pcte attribute_value *value

);

/#:9:3.17 OBJECT SET PREFERENCE */

Pcte error_type Pcte_object_set_preference (

Pcle_object Teference ——object;
Pcte type name 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 */
/* achieved by specifying key as NULL. */

/*9.3.18 OBJECT SET SEVERAL ATTRIBUTES */

Pcte_ferror_type Pcte_object set several attributes (
Pcte_object_reference object,
Pcte_attribute_assignments  attributes

);

Pcte_prror _type Pcte _h object set several attributes (
Pcte_object reference object,
Pcte_h_attribute_assignments  attributes

);

/*9.3.19 OBJECT SET TIME ATTRIBUTES */

Pcte_prror_type Pcte object set time attributes (
Pcte_object reference  object,

Pcte time last_access,

Pcte time last_modification,

Pcte_object scope scope
);
/* The effect of not proyiding the optional parameters last access or 1/
/* last_modification to_the abstract operation is achieved by specifying /
/* last_access or last_modification as Pcte null time. 1/

/*9.3120 VOLUME LIST OBIJECTS */

Pcte_grror_type Pcte-volume list objects (
Ecte_object_reference volume,

cte_type )names types,
cte cobject references  *objects

)

Pcte_error_type Pcte h volume list objects (
Pcte_object_reference volume,
Pcte_type references 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

);
/* 9.4.2 VERSION IS CHANGED */
Pcte—error type Pcte Vr—\rcinn‘ic“r‘hqngpd (

ISO/IEC 13719-2:1995(E)

—Pcte_Bbject_refgrence 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_predecessor (
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_object, reference on_same volume as,
Pcte atomic_access rights  *access mask,
Pcte object reference *new_version
);
Pcte-érror_type Pcte_h_version_revise (
Pcte object_reference version,
Pcte object reference new_origin,
Pcte link reference new_link,
Pcte object_reference on_same_volume 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,
new_link,

Pcte link name

Pete—object—reference

Pcte_atomic__access_rights
Pcte_object reference

)

on—same—volume—as,
*access mask,
*new_version

Pcte| error_type Pcte h version snapshot (

Pcte_object_reference
Pcte atomic _access_rights
Pcte_object reference

Pcte object reference version,
Pcte object reference new_origin,
Pcte link reference 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. */

/* 944.7 VERSION TEST ANGESTRY */

Pcte| error_type Pcte version test_ancestry (

Pcte object reference
Pcte object_reference
Pcte_version ‘relation

)

versionl,
version2,
*ancestry

/* 9}4.8 VERSION TEST DESCENT */

Pcte| efror type Pcte version_test_descent (

Pata ahiant

versionl
A4

Pete—object—reference
Pcte object_reference
Pcte_version_relation

)s

54

N Z Y AT e ary

version2,
*descent



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

© ISO/IEC ISO/IEC 13719-2:1995(E)

#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>
—H#include-<Peotelsequences-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_mod@ 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,
} L«ic_ﬁulx_i ype—proper tHes:
/* Pcte link _type properties corresponds to a number of parameter types */
/* in SDS_CREATE RELATIONSHIP_TYPE, and to a number of result */
/* types of SDS_GET LINK TYPE PROPERTIES and */
/* WS _GET LINK TYPE PROPERTIES. , */

tygedef enum {

PCTE OBIJECT, PCTE_OBJECT ALL,
PCTE LINK KEY, PCTE_LINK _NON_KEY
} Bcte_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

} Fcte object scan_kind;

typedef enum {
PCTE OBJECT TYPE, PCTE LINK TYPE,
PCTE |, ATTRIBUTE TYPE, PCTE ENUMERAL TYPE

} rte*type_kmd

#dbfine PCTE. MAX_ENUMERAL TYPE IMAGE SIZE PCTE MAX NAME_SIZE

typedef Pcte octet
Pcte_enumeral type image[PCTE MAX ENUMERAL_TYPE_IMAGE_SIZE + 1];
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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_boplean_attribute_type (
Pcte_object_reference §ds,
Pcte_name local name,
Pcte_boolean initial value,
Pcte_duplication duplication,
Pcte type name_ i sds  new type
R
¥ 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 */
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 object,

Pcte name local name,

Pcte natural lower bound,

Pcte natural 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 {e"the */
/* abstract operation is achieved by specifying upper bound as 0. */
/*(10.2.6 SDS_ CREATE _ENUMERAL TYPE */
Pcle 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 spéc¢ifying local name as NULL. */
/%110.2.7 SDS_CREATE _ENUMERATION_ATTRIBUTE TYPE */
Pcfe error_type Pcte sds create_enuferation_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 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 */
/* éffect of not providing the optional parameter inifial value .to the */
* abstract operation is achieved by specifying initial value as O. */
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/* 10.2.8 SDS CREATE FLOAT ATTRIBUTE TYPE */

Pcte error type Pcte sds create float attribute type (

the

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
= absiract operation is achieved by specilying local name as NULL.
/* effect of not providing the optional parameter initial value (to
/* abstract operation is achieved by specifying initial value as 0.0,

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

/% 10.2.9 SDS_CREATE INTEGER ATTRIBUTE TYPE */

Pcte error_type Pcte sds_create integer_attribute_type (

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

/*10.2.10 SDS_CREATE NATURAL ATTRIBUTE TYPE */

Pcte error type Pcte sds:¢reate natural attribute type (

The
the

the
The
the

Pcte_object_reference sds,

Pcte name local name,

Pcte natural . initial value,

Pcte_duplication duplication,

Pcte( type name in_sds  new_type
)i
/* 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
¥ absfract operation is achieved by specitying 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
);
/* The effect of not providing the optional parameter local_name to the
I* abstract operation is achieved by specifying local name as NULL.
/*

/¥110.2.12 SDS_CREATE RELATIONSHIP_TYPE */

P

O

Pcte_object_reference
Pcte _name

Pcte link type properties
Pcte key types in_sds
Pcte name

Pcte link type properties
Pcte key types in sds
Pcte type name in sds
Pcte type name_in_sds

fe_error_type Pcte sds_create_relationship_type (

sds,
forward local name,
*forward_properties,
forward key types,
reverse local name,
*reverse _properties,
reverse key types,
forward_type,
reverse_type

);

/* The effect of not providing the optional parameter forward local name
/* to the abstract operation is achieved by specifying forward local name
/* as NULL. The effect .of *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 forwdrd properties.upper bound as 0. The effect of not
/* providing thevoptional parameter reverse upper bound to the abstract
/* operation iSyachieved by specifying reverse properties.upper bound
r* as 0.

/*#(10.2.13 SDS CREATE _STRING ATTRIBUTE TYPE */

Pcte error type Pcte sds create_string_attribute_type (

Pcte object reference

Pete name

sds,

lacal name

Pcte:string
Pcte duplication
Pcte type name in_sds

L\JVMA—LAuLLLV’
*initial value,
duplication,
new_type

© ISO/IEC
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*/

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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/*
[*
[k
/*

ISO/IEC 13719-2:1995(E)

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 (

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

);
/*
/*

);

/¥ 10.2.15 SDS_IMPORT ATTRIBUTE TYPE */

Pcte error_type Pcte sds import_attribute type.(

/*10.2.16 SDS_GET NAME */

Pcte_error_type Pete sds_get name (

/* 10:2.17 SDS_IMPORT ENUMERAL _TYPE */

Pete error _type Pcte sds_import enumeral type (

Pcte object reference sds,

Pcte _name local _name,
Pcte time initial value,
rcte_duplication duplication,

Pcte type name in sds  new_type

The effect of not providing the optional parameter local riame to| the
abstract operation is achieved by specifying local name“as NULL. The
effect of not providing the optional parameter nnitial value to| the
abstract operation is achieved by specifying initial value| as
Pcte reference_time.

Pcte_object_reference to_sds,
Pcte_object reference from_sdsg
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.

Pcte_object reference  sds,
Pcte-name name

)s
/>{<
/*

Pcte_object reference to_sds,
Pcte_object reterence 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.

*/
*/
*/
*/

%
i
J
%/
#

¥/
*/

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

/* 10.2.20 SDS_INITIALIZE */

Pctp error_type Pcte sds_initialize (
Pcte_object reference  sds,
Pcte _name name

/¥ 10.2.21 SDS_REMOVE */

Pctg error_type Pcte sds remove {(
Pcte object reference .. (sds

/*10.2.22 SDS_ REMOVE DESTINATION */

Pctg error_type Pete sds remove_destination (
Pcte object reference sds,
Pcte_type name in sds link type,
Pcté type name in sds  object type
);
/*10.2.23 SDS_ REMOVE TYPE */

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
/* operation is achieved by specifying image as NULL.

—~ 10225 SPS-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 modé is
* obtained by calling Pcte sdsiset usage mode. The effect of [not
/* providing the optional parameter usage mode is obtained by calling
/o Pcte sds set export modeg, The effect of providing both optipnal
/* 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,

Pcte -type name in _sds  type,

Pete name local name
)

1* The effect of not providing the optional parameter local name to|the

/*10.2.27 SDS_UNAPPLY ATTRIBUTE TYPE */

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,

—  Pecteattributevalue *nitial vzalue

)
/* If the abstract operation returns an enumeration value type in'value| type */
/* then value type is set to PCTE ENUMERATION VALUE TYPH and */
* enumeration value type contains the sequence of enumeration yalue */
/% 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_type,

Pcte enumeral type image  image
)i
/* If the abstract operation retusgs no value in image, image is return¢d as */
/* 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 nameé in sds  enumeral type,
Pcte type name in sds  attribute type,
Pcte natural *position
);
/* 10,31¢4-SDS_GET LINK TYPE PROPERTIES */
Pcte error_type Pcte sds_get link type_properties (

Pcte object_reference sds,
Pcte_type name in_sds type,
—————Petedink—type—properties—Iproperties;
Pcte key types in_sds *key _types,
Pcte type name in_sds reverse

);
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/* 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 _OBIJECT TYPE PROPERTIES */

Pcte error_type Pcte_sds_get object _type_properties (
Pcte_object_reference 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 fype then */
/* contents_type is set to PCTE_NO_CONTENTS. */
/* 10.3.6 SDS_GET TYPE KIND */
Pctg 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 GETTYPE NAME */
Pctg_error_type-Pcte sds get type name (
Pcte object reference sds,
Pcte type name in sds  type,
Pcte type name name
);
/* If the abstract operation returns no value in name, name is returned as a */
/* 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

)

/*10.3.10 SDS_SCAN_ENUMERAL TYPE */

—Pete—esror—typePete—sds—scan—enumeral type(

Pcte_Bbject_refgrane 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_objeot type (

Pcte object reference sds,
Pcte type name in_sds type,
Pcte_object scan kind scanning_kind,

Pcte type names, in“sds  *types
);
/*10.3.13 SDS -SCAN _TYPES */

Pcte_error_(ype Pcte sds scan_types (

Pcte\object_reference sds,
Pete type kind kind,
Pcte type names in_sds  *types
);
Pcte error type Pcte sds scan all types (
Pcte_object_reference sds,
Pcte type names in sds  *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

68

/*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

)

/*110.4.2 WS_GET ENUMERAL_TYPE_IMAGE */

Pcle error_type Pcte_ws_get_enumeral type_image (

Pcte type name enumeral_type,
Pcte enumeral_type_image  image

)

Pcfe error_type Pcte_h _ws_get_enumeral type_image (
Pcte type_reference enumeral type,

Pcte enumeral_type image ifmage

)i

/* If the abstract operation returns no value in image, image is returned as

/* a string of zero length.

/*(10.4.3 WS_GET ENUMERAL _TYPE_POSITION */

Pcle error_type Pcte_ws_get_enumeral _type position (
Pcte_type.name enumeral _type,

Pcte typeé name attribute_type,
Pcte~natural *position
);

Pcfe_error_type Pcte i ws_ger_enumeral_type_positiom ¢

);

Pcte type reference  enumeral type,
Pcte type reference  attribute type,
Pcte_natural *position

© ISO/IEC
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*/
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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 Pcte_ h ws_get link type_properties (
Pcte_type reference type,
Pcte Tink type properties  *properties,
Pcte h key types *key_types,
Pcte_type reference *reverse
);
/* If the abstract operation returns no value in reverse, réverse is retu
/* ‘as a string of zero length for Pcte ws_get link type-properties an

/* 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 referencesS  *parents,
Pcte type references  *children
); ‘
/* If the abstract operation returns no value in contents type
/* contents_type is set to PCTE_ NO CONTENTS.

/* 104:6 WS _GET TYPE KIND */

Pete_error_type Pcte_ws_get_type_kind (
Pcte type name  type,

Pcte type kind *fypp kind

'ned
1 as

hen

);

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,

Pcte definition_mode values ~ *usage_modes
);

/% 10.4.8 WS_GET TYPE_NAME */

Pct¢ error_type Pcte ws_get type_name (
Pcte type name type,

Pcte type name name

); ,
Pct¢ error_type Pcte_h_ws_get type name (
Pcte type reference  type,

Pcte type name name
);
/* If the abstract operation returns no value in-#dme, name is returned as a
/* 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

);

Pctp error_type Pcte_h_ws_scan_attribute_type (
Pcte type refererce type,
Pcte attribute (scan_kind  scanning_kind,
Pcte type references *types

);

/* 10.4.10WS_SCAN_ENUMERAL_TYPE */

Pcte ‘etror_type Pcte ws_scan_enumeral_type (

Pcte_type mame type;

Pcte type names  *types

);

Pcte_error_type Pcte_h_ws_scan_enumeral _type (
Pcte type reference type,

Pcte type references  *types

);

© ISO/IEC
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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 reference type,
Pcte link scan kind  scanning_kind,

ISO/IEC 13719-2:1995(E)

Pcte type references  *types
);
/% 10.4.12 WS_SCAN_OBIJECT 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_king,
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_type.Pcte h ws scan_types (
Pcte _type kind kind,
Pcte-type references  *types

);

Pcte,‘error_type Pcte ws scan_all types (
Pcte type names  *types

)

Pcte_error type Pcte h ws scan_all types (
Pcte type references  *types

);
#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>

11.1

11.2

72
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Vdlume, 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 natyral archive identifier,
Pcte jobjéct_reference on_same volume as,
Pctexatomic _access rights  *access_mask,
Pcte_object_reference *new_archive

)

/* 11.2.2 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

Pcte error _type Pcte archive restore all (

ISO/IEC 13719-2:1995(E)

/¥ 11.2.4 ARCHIVE SAVE */

Pcte_object reference
Pcte object_reference
Pcte_object_references
Pcte_archive_status

)

Pcte_object ‘reference
Pcte typé,.name
Pcte_dtomic_access rights
Pcte\natural
Pcte string
Pcte object_reference

i

Pcte error type Pcte h device

Pcte_object reference  device,
Pcte object reference  archive,
Pcte object reference on_same volume as,

Pcte error_type Pcte archive save (

device,

archive,

objécts,
*archiving status

/¥ 11.2.5 DEVICE CREATE */

Pcte _error_type Pcte(device create (

station,

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

create (

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

Pcte_object reference
Pcte type reference

Pcte atomic access rights
Pcte natural

Pcte_string

Pcte object_reference

station,

device type,-
*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 link name link,
Pcte_archive identifier *archive identifier

Pqte 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 */

Pdte 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

/*|11.2.9 VOLUME DELETE */

Pqte_error_type Pcte volume delete (
Pcte object reference - (vOlume

/*¥(11.2.10 VOLUME «GET STATUS */

Pcte_error_type Pcte’ volume get status (
Pcte object -reference  volume,
Pcte volume_status *volume _status

)
/*¥|11.2-11 VOLUME MOUNT */

Pcte _error_type Pcte volume mount (
Pcte_object_reference device,
Pcte_volume 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> */

2.1

#ifndef PCTE_CONTENTS INCLUDED
#define PCTE_ CONTENTS INCLUDED 1

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

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, .PETE FROM CURRENT, PCTE FROM _
} Pcte_seek position;

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

typedef void *Pcte_¢ontents handle;

typedef enum’{

PCTE(SEQUENTIAL, PCTE DIRECT, PCTE SEEK
} Pcte .positioning_style;
File;Pipe and Device Operations

/% 12.2.1 CONTENTS CLOSE */

END

Pcte_error_type Pcte contents_close (
Pcte contents_handle  contents

);

ISO/IEC 13719-2:1995(E)
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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,
—Pcie_maturat *Open_object Key

/* 12.2.4 CONTENTS_GET POSITION */

Pctg_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
);
/* In data the read octets are returned and in data_size the number of read */
/* octets is returned. If there is not enough space in data, the error */
/* 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_SETZPROPERTIES */

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

Pcte erfor type Pcte contents truncate (
Pete contents handle  contents

)
/% 12.2.12 CONTENTS_WRITE #/

Pcte_error_type Pcte contents write (
Pcte contents handle  contents,

Pcte octet *data,
Pcte natural data_size,
Pcte natural *actual size
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J*
/*
[*
/*

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 */

Pct

e _error_type Pcte _device get control (
Pcte _contents_handle  contents,
Pcte natural operation,
Pcte string *control data

)

/*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 (

)s
/*
/*

/*
J*

#er

13 Procd
/* Th

#ifnde
#defirn

#inclu
#incly

Pcte_position_handle  *position_handle

Pcte position_handle discard discards <position handles created by
Pcte _contents_get position.

Pcte contents_handle does net correspond to an ISO/IEC 13719-1
contents handle but rather references to it.

dif /* 'PCTE_CONTENTS, INCLUDED */

Ss execution
b header <Pcte/execution.h> */

f PCTE_EXECUTION INCLUDED
e PCTE_EXECUTION INCLUDED 1

de <Pcte/types.h>
de. &Pcte/references.h>

#incly

de‘<Pcte/sequences.h>

#include <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 */

/* 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 PCTE_SYSTEM_FAILURE <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 site,
Pcte_boolean
Pcte atomic_access.tights
Pcte object reference

)

Pcte_error_type Pcte_h process create (
static_context,
process_type,
parent,

Pcte~object_reference
Pcte- type_reference
Pcte_object_reference
Pcte_object reference site,
Pcte boolean

Pcte atomic_access_rights

stati¢_context,
process_type,
parent,

implicit_deletion,
*access _mask,
*new_process

implicit_deletion,
*access_mask,

Pcte_object_reference

*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 (
Pcte object _reference - static_context,
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

);
/*
/*

/*
Pa

);

/*
[*
/*

/*
Pd

);
/*
Pd

);

The effect of not providing the optional parameter sizé. to the abstract
operation is achieved by specifying site as Pcte_null_object_reference.

13.2.3 PROCESS _GET WORKING SCHEMA */

te 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 */

te_error_type Pcte_proeess” interrupt_operation (
Pcte object reference  process

13.2.5 PROCESS RESUME */

te_error_type Pcte_process resume (
Pcte. object reference  process

/* Lo

129 6 PROCESS SET AT ARN %/
O TINUCEOO T 7

Pc

)

80

T g vavary

te_error_type Pcte process set alarm (
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 null object reference. . */

£ 132 8 PROCESS SET QPERATION TIME QUT */

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 1is° 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. ¢ process,
Pcte_key reference _name,
Pcte_object reference  object

)i

/* The effect” of not providing the optional parameter process -to| the */
/* abstract: operation is achieved by specifying process | as */
/* Pete-null_object reference. */

/* 13.2:11 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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/%
[*
J*

[*

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 (

)s
/*
/*

[
P

2]

p

(@)

)
/*
/*
/*
/*
/*
/*

P

@]

)s
/*
/*

Pcte object reference - process,

Pcte string *arguments,
Pcte string *environment,
Pcte object reference  site, ;
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 */

le_error_type Pcte_process_suspend (
Pcte_object reference  process,
Pcte natural alarm

e_error_type Pcte_process_suspend unlimited (
Pcte object reference  process

The effect of not providing theZoptional parameter process to the
abstract operation is achieved 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 */

e error_type Pcte_process terminate (
Pcte_object réference  process,
Pcte integer termination_status

The” effect of not providing the optional parameter process to the
abstract operation is achieved by specifying process as

/*

Pcte null object reference. The effect of not providing the optional

/*
/*

/*

parameter fermination_status to the abstract operation is achieved by
specifying termination_status as PCTE_NULL_TERMINATION.

13.2.16 PROCESS_UNSET REFERENCED OBJECT */

Pcte_error type Pcte process unset referenced_object (

Pcte object reference  process,
Pcte key reference name

© ISO/IEC
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13.3

* 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

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

);

/* The effect of not providing the optional parameter process -t
/¥ abstract operation .§“ achieved by specifying process
/* Pcte null object reference.

/* 13.3.2 PROCESS _GETDEFAULT ACL */

Pcte _error_type Pctelprocess _get default acl (
Pcte acl *acl

)
/* 13.3.3 PROCESS _GET DEFAULT OWNER */

Pcte €rror_type Pcte process_get default_owner (
Pcte_group_identifier *group

%

/* 13.3.4 PROCESS _SET _ADOPTABLE FOR CHILD */

b the
as

Pcte_error_type Pcte process_set adoptable for child (
Pcte _object reference  process,
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,

Pcte requested access rights  *modes
);
/* The effect of not providing the optional parameter process to the */
/* abstract operation is achieved by specifying process ras */
/* Pcte_null object_reference. ‘ ' */
/*(13.3.6 PROCESS _SET DEFAULT OWNER */
Pcfe 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 */

Pcie error type Pcte process set user (

Pcte object reference  user,
Pcte_object reference  user.group

13.4 Prpfiling Operations

/* (13.4.1 PROCESSSPROFILING OFF */

Pcie_error_type Pete process profiling off (
Pcte_profile_handle  handle,
Pcte_(buffer *buffer
); |
/* 13.4.2 PROCESS PROFILING ON */

Pcte 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 (
Pcte_object reference  process,
Pcte_address breakpoint

s

/* 13.5.2 PROCESS CONTINUE */

Paota tima Pata e nnco ot [

L \/l\/_\/ll\}l_l]tl\/ X UL\JJIU\/UDD_\/UIALLL]UV \
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 to */
/* be provided. In process data<{ihi€¢ read octets are returned anfl in */
/* process_data_size the number of read octets is returned. If there i not */
/* enough space in process_data, the error PCTE STRING TOO SHORT */
/* is raised. _ ‘ */

/*13.5.4 PROCESS POKE ¢#/

Pcte _error_type Pcte process _poke (
Pcte_object refefence  process,

Pcte_address address,

Pcte_octet *process_data,

Pcte pdtural process_data_size
);
/* In process _data the octets to be written have to be provided and in */
/* 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 ADDRE is */
ll* 1aiacd. >l</

/* 13.5.5 PROCESS REMOVE_BREAKPOINT */

Pcte_error_type Pcte process_remove breakpoint (
Pcte object reference  process,
Pcte_address breakpoint

);

8
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/* 13.5.6 PROCESS WAIT FOR BREAKPOINT */

Pcte_error_type Pcte_process_wait_for_breakpoint (

)s
/*
/*

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 */

14 Message queues

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

#ifnglef PCTE MESSAGES INCLUDED
#define PCTE MESSAGES INCLUDED 1

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

14.1

86

Lo

——

}

}

essage Queue Datatypes

pedef 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,

tyjpedef enum {

PCTE MODIFICATION ,MSG, PCTE CHANGE_MSG,

PCTE _ DELETE MSG,; PCTE MOVE MSG,

PCTE _ NOT ACCESSIBLE MSG, PCTE _LOST _MSG
Pcte notification _IMessage_type;

tyjpedef struct {

enum {
PCTE- STANDARD MESSAGE, PCTE_NOTIFICATION_MESSAGE,
PCTE _ IMPLEMENTATION MESSAGE, PCTE _ UNDEFINED MESSAGI

} message_kmd

53]

union { .
Pcte_standard message_type standard;
Pcte " notification _message _type  notification;
Pcte_natural implementation;
Pcte natural undefined;

} type;

Pcte _message type,

#define Pcte all message types (Pcte_message_types) NULL

© ISO/IEC
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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;
} Pcte_received message; |

4.2

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 types

Pcte natural position,

Pcte received message . *message
);
/* The effect of.(Specifying types as ALL MESSAGE TYPES tq the
/* abstract  operation is achieved by specifying types| as
/* Pcte_all qmessage types. The effect of not  providing the optional
/* parameter position to the abstract operation is achieved by specifying
¥ positien as 0. If no message is returned, message received is set to

/¥ PCTE_FALSE.
/¥ 1423 MESSAGE_RECEIVE_NO_ WAIT */

Pcte error_type Pcte message receive no wait (

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

Pcte received_message  *message

);

ISO/IEC 13719-2:1995(E)

*/
*/
*/
*/
*/
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/*
/¥
J*
/*
/¥
/*

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 Pcte_message receive 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 O, -
/* :

/* 14.2.5 MESSAGE_SEND NO_WAIT */

Pcte_error_type Pcte message send no wait (

/*

Pcte object reference  queue,
Pcte_message *message

4.2.6 MESSAGE_SEND WAIT */

Pcte error_type Pcte message send wait (

/*

Pcte_object_reference  queue,
Pcte _message *message

4.2.71 QUEUE_EMPTY ¥/

Pctg_error_type Pcte .queue empty (

/ %
Pct

Pcte object_reference  queue

4.2.8 QUEUE_HANDLER DISABLE */

p_error._type Pcte_queue_handler disable (
Pcte object reference  queue

);

/*14.2.9 QUEUE_HANDLER ENABLE */

Pcte_error_type Pcte_queue handler enable (

)s

Pcte_object reference  queue,
Pcte_message types types,
Pcte_handler handler

© ISO/IEC
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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 refetence  queue

)
#endif /* PCTE: MESSAGES INCLUDED */

Notification
/* Thelheader <Pcte/notification.h> */

#ifndef PCTE_NOTIFICATION INCLUDED
#define PCTE_NOTIFICATION INCLUDED 1

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

ISO/IEC 13719-2:1995(E)

*/
*/
*/
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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 N(Jtiﬁcation 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 */

Pcle error_type Pcte”notify switch_events (

Pcte_natural notifier_key,
Pcte object reference  queue,
Pcte aecess_events access_events

);
#endif 7 PCTE-NOTIFICATION-INCLUDED 2/

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

16.2

Concurrency and Integrity Control Datatypes

typedef enum {

ISO/IEC 13719-2:1995(E)

PCTE_UNPROTECTED, PCTE_PROTECTED, PCTE_TRANSACTION

} Pcte_activity class;

PCTE READ UNPROTECTED, PCTE READ SEMIPROTECTED;
PCTE WRITE _ UNPROTECTED, PCTE WRITE _SEMIPROTEGCTED,

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 mode;

Concurrency and Integrity Control Operations

/*16.2.1 ACTIVITY ABORT */

Pcte error_type Pcte activity aboffi(
)
/%16.2.2 ACTIVITY END ¥/

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

Pcte_error(type Pcte activity start (
Pcte_activity class  activity class

)
/¥:16.2.4 LOCK RESET _INTERNAL MODE */

Pcte_error_type Pcte lock reset internal mode (

D oabiact e
rete UUJ\/UL TCICIONCC \JUJLA,L

)
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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 _DELETE_PROTECTED, */
/% PCTE-WRITE TRANSACTIONED or */
/* PCTE_DELETE TRANSACTIONED is passed to lock_mode, the error */
/% PCTE VALUE IS OUT_OF_RANGE is raised. */

/* 16.2.6 LOCK_SET OBIJECT */

Pct¢ 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 */

Pctg¢ error_type Pcte_lock unset_object (
Pcte object reference  object,
Pcte_object_scope scope
);
#endif /* 'PCTE_ACTIVITIES INCIUDED */
17 Repli¢ation

./* The header <Pcte/replication:h> */

#ifnddf PCTE_REPLICATION INCLUDED
#define PCTE REPLICATION INCLUDED 1

#include <Pcte/types.h>
#inclyde <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,

Pat % 1 b | Pl
TLicTrdtalar IUCIIULIICE,
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 volunie

);

/* 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,
Pcteobject_reference  copy volume

);
[17.2.7 REPLICATED_OBJECT_DUPLICATE */

Pcte_error_type Pcte_replicated object duplicate (
Pcte—object Teference—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,
Pcte_object reference  replica_set,

Pcte nhjpnt 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 */
18 Network connection

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

#ifnd¢f PCTE NETWORK INCLUDED
#define PCTE NETWORK INCLUDED 1

#inclyde <Pcte/types.h>
#inclyde <Pcte/references.h>
#inclyde <Pcte/devices.h>

18.1 Network Connection Datatypes

typedef enum {

PCTE_ACTIVITY: 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<<6,
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 {

ISO/IEC 13719-2:1995(E)

8.2

Pcte string foreign device;
Pcte_volume identifier ~ administration_volume;.
Pcte_string volume _characteristics;
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 S
#define PCTE MAX NODE NAME SIZE.PCTE MAX NAME_ SIZE

typedef Pcte octet Pcte_node name[PCTE MAX NODE_NAME_SIZE + 1J;

Network Connection Operations

/* 18.2.1 WORKSTATION.€ONNECT */

Pcte_error_type Pcte_workstation_connect (
Pcte_requested [Connection_status  status

);

[ZE + 1];

/* If the'value PCTE AVAILABLE is passed to the parameter statug the */

/* error PCTE__VALU—EVOUT_OF_RANGE is raised.
/* 1822 WORKSTATION CREATE */

Péte error_type Pcte workstation_create (

*/

Pcte natural execution_site identifier,

Pcte new_administration_volume  *administration_volume,
~PCte_atomic_access_Tights *aCCESS Task;

Pcte node name node name,

Pcte machine name machine_name
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Pcte error_type Pcte_workstation_create_with_existing_admin_volume (-

Pcte natural execution_site_identifier,

Pcte_object_reference existing_administration volume,

Pcte atomic access_rights ~ *access_mask,

Pcte_node name node name,

Pcte_machine name  machine_name
);
/* The effect of specifying administration_volume as a new administration */
/* volume to the abstract operation is achieved by the operation */
/* Pcte_workstation_create_with_existing_admin_volume.  The —elfect o1 */
/* specifying administration_volume as a volume designator to the abstract */
/* operation is achieved by the operation Pcte_workstation_create. */

/* 18.2.3 WORKSTATION DELETE */

Pctg error_type Pcte_workstation_delete (-
Pcte object reference  station

);
/* 18.2.4 WORKSTATION DISCONNECT */

Pctg error type Pcte workstation_disconnect (
);
/* 18.2.5 WORKSTATION GET _STATUS */
Pctg¢ 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 */

Pctg error_type Péte workstation _reduce connection (

Pcte_objeet reference station,

Pcte requested connection status  status, .

Pctesboolean , force
);
/* The effect of not providing the optional parameter station to the abstract */
/* operation is achieved by specifying 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

/* 18.3.1 CONTENTS _COPY FROM FOREIGN SYSTEM */

Pcte error_type Pcte contents copy from foreign system (
Pcte object reference file,
Pcte_object reference  foreign system,

Pcte_string *foreign name,

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

/* as NULL.
/* 18.3.2 CONTENTS _COPY_TO_FOREIGN SYSTEM */

Pcte _error_type Pcte contents copy to_foreign system (
Pcte object reference file,
Pcte object reference  foreign system,

Pcte _string *foreign name,

Pcte string *foreign_parameters
);
/* The effect of not providing the ©ptional parameter foreign parameters
/* to the abstract operation is achiéved by specifying foreign parameters

/* as NULL.
18.4 Time Operations

/* 18.4.1 TIME _GET */

Pcte_error_type Pcteltime get (
Pcte time ~ *time

);

/* 18.4.2 TIME SET */

Pcte etror type Pcte time set (
Pcte time  time

%
#endif /* |PCTE_NETWORK_INCLUDED */

19 Discretionary security
/* 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

#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
#define PCTE CONFIGURATION (Pcte_natural) 6

© ISO/EC

#dtnne 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 DISGRETIONARY
PCTE CONTROL " MANDATORY
PCTE CONTROL OBJECT
PCTE_OWNER

PCTE STABILIZE

} Pcte_discretionary _access_mode;

LI | | I | Y | I ¥ N R | R [ I

T

no

typedef Pcte) natural Pcte_discretionary _access_modes;

typedef-struct {
Pefe discretionary access modes demed rights;

1<<0,
I<<1,

1<<2,

1«<3,
1<<4,
1<<5,
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 dlscretlonary access " modes granted rxghts
} 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 */
/* granted 15 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 entry;

typedef Pcte_sequence Pcte acl;

/* The PCTE datatype Acl which is a map from security group identifidr to */

/* access rights is mapped to the C datatype Pcte acl. Pcte aclfs a */
7* sequence indicated by PCTE ACL with the C element datatype */
/* Pcte_acl_entry. The component security group represents the domain */
7* of the map whereas the component access rights indicates the value of */
/* the map. Lo S */

#include <Pcte/oms.h>
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19.2 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

);
/* 19.2.2 OBJECT CHECK PERMISSION */

P + Pat Tos 4 haoale - A—{
ce—error LYPCU T UIC—UUCULT LI UR —PUTTIITS STUT

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

/*119.2.3 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
);
193 Discretionary Security Administration Operations

/* 119.3.1 GROUP-INITIALIZE */

Pcte error type Pcte group initialize (
Pcte object reference  group,
Pcte group identifier  *identifier

)
/* 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,

nrosranm.
pProgrorr

ISO/IEC 13719-2:1995(E)

); - -
/* 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 member (
Pcte object reference  group,
Pcte object reference  program

);
/* 19.3.7 PROGRAM_GROUP_REMOVE SUBGROUP */
Pcte_error_type Pcte program group 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_object reference  group,
Pcte_object_reference  user

)
/%:19.3.9 USER_GROUP_ADD SUBGROUP */

Pcte_error_type Pcte user group add subgroup (

Pat i + £ 5 EOIHE
i \/L\J_UUJ\/UL_l\Jl\/l\/JJ\/\/ 51 Uutl,
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,

Dot h 4 £, b araiio
reiv OUJCLL ICICIVIIVG SUUSTOUUD

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

/* Thg header <Pcte/mandatory.h> */

#ifnddf PCTE MANDATORY INCLUDED
#defi PCTE MANDATORY INCLUDED 1

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

20.1 Mandatory Security Datatypes

typ¢def 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. */

typgdef enum {
PCTE NO FLOAT, PCTE FLOAT IN,
PCTE FLOAT OUT, PCTE FLOAT IN OUT

} Pete ﬂoatmg Jevel;

20.2 Mandatory Security Operations

/* 30.2.1 DEVICE SET CONFIDENTIALITY RANGE */

Pcte error type Pcte device set confidentiality _range (
Pete_object_reference  object, '
Pcte_security label *high label,

Pcte security label *low_label
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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 (

P\/ |A%] UUJ \/UL l\/f\/lbll\.«\/ UA\/UULIUll DLLU,
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  object;
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 -
);
/*20.2.7 YOLUME SET CONFIDENTIALITY RANGE */

Pcte) error_type Pcte_volume set confidentiality range (
Pcte object reference  volume,
Pcte security label *high label,
Pcte_security label *low_label

7 \

/¥ 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

104

/* 20.3.1 CONFIDENTIALITY CLASS INITIALIZE */

Pcte

);
/*

_error_type Pcte_confidentiality class_ 1n1t1ahze (
Pcte _object_reference  object,

Pcte_name class name,
Pcte_object reference  to_be dominated

The effect of not providing the optional parameter to_be_dominated to

© ISO/IEC

*/

/*
/*

7* 2

Pcte

);
/% 2
Pcte

);
/% 20

Pcte

)
/* 2
Pcte

);

the abstract operation is achieved by specifying to _be dominated as
Pcte null object reference.

D.3.2 GROUP _DISABLE FOR_CONFIDENTIALITY DOWNGRADE */

| error_type Pcte_group disable for confidentiality downgrade (
Pcte_object reference  group,
Pcte object reference  confidentiality class

D.3.3 GROUP DISABLE FOR_INTEGRITY UPGRADE */

| error_type Pcte_group disable for integrity upgrade (
Pcte object reference  group, ‘
Pcte_object reference  integrity class

D.3.4 GROUP_ENABLE FOR CONFIBDENTIALITY DOWNGRADE */

| error_type Pcte group enable for;confidentiality downgrade (
Pcte object reference  group;
Pcte object reference  confidentiality class

D.3.5 GROUP_ENABLE’ FOR_INTEGRITY UPGRADE */

| error_type Pcte group enable for mtegnty upgrade (
Pcte _object_réference  group,
Pcte_object.reference  integrity class

/* 20.3.6 INTEGRITY CLASS INITIALIZE */

Pctel

Error _type Pcte integrity class initialize (

i/
k/'

);

“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

)
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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. CLEARANCE */

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

);
0.4 Mandatory Security Operations for Processes

/* 20.4.1 PROCESS® SET_CONFIDENTIALITY LABEL */

Pcte_error_type Pcte process_set confidentiality label (
Pcte_object reference  process,

P¢te—security label *confidentiality label
)i
[* 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
);
/% The effect of not providing the optional parameter process to the */
/* abstract operation is achieved by specifying process ag */
/* Pcte null object_reference. ' */

/% 20.4.4 PROCESS SET INTEGRITY LABEL */

Pg¢te error type Pcte process_set _integrity label (
Pcte_object reference  process,

Pcte_security label *integrity _label
); ' |
/% The effect of not providing the optional parameter process to the */
I abstract operation is achieved by specifying process as */
/4 Pcte null object_reference. */

#dndif /* IPCTE_ MANDATORY INCLUDED %/

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

#ifngef PCTE_AUDITING INCLUBED
#define PCTE_AUDITING INCEUDED 1

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

21.1 Anditing Datatypes

106


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

© ISO/IEC ISO/IEC 13719-2:1995(E)

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,

PCTE READ INTEGRITY 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;

/* Pcte _event type corfesponds to “the PCTE datatypes
* Selectable_event_type and Mandatory_event_type. ‘

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

typedef Pcte_Selected return_code Pcte_return_code;

typedef §touct {
Pete* 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_ldentlﬁer object;
} Pcte_object_auditing_record,

*/
*/
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typedef struct {
Pcte 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 new_process;
Pcte_exact identifier  exploited_object;

108

} P

cte:exact__identiﬁer
cte_string
cte_information_auditing_record;

user;

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

typedef struct {
Pcte_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 ~ source;
Pcte exact _identifier  destination;

} Pete_copy_auditing_record;

typgdef struct {
Pcte group identifier  user;
Pcte time time;
Pcte exact_identifier ~ workstation;
Pcte_event-type type;
Pcte return_code return_code;
Pcté_exact_identifier process;
P¢te exact identifier  group;

} Pete_security_auditing_record,



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

© ISO/IEC

typedef struct {

enum {

ISO/IEC 13719-2:1995(E)

PCTE OBIECT_RECORD, PCTE_EXPLOIT RECORD
PCTE INFORMATION RECORD, PCTE COPY RECORD,

PCTE_SECURITY_ RECORD

} type;
union {

Pcte _object_auditing_record
Pcte exploit_auditing_record

Pcte information auditing record

object;
exploit;
information;

Pcte copy_auditing_record
Pcte security auditing_record

} record,
} Pcte_auditing_record,;

typedef enum {

PCTE ENABLED, PCTE DISABLED

} Pcte_audit_status;

typedef struct {
Pcte selectable event type
Pcte _selected_return_code
} Pcte general criterion;

typedef struct {
Pcte selectable event type
Pcte _group_identifier

} Pcte _user_criterion;

typedef struct {
Pcte selectable event type
Pcte security label

} Pcte_confidentiality criterion;

copy;
security;

selectable eyent’type;
return_code;

selectable event type;

selectable event type;
security label;

typedef Pcte \confidentiality criterion Pcte_integrity__criterion;

typedef truct {
Pcte selectable event_type
Pcte_object_reference
}Pcte_object criterion;

typedef enum {

selectable event_type;

PCTE™ GENERAL, PETE USER PEPENDENE, ————
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;

} criterion;
} Pcte selection criterion: - -

typedef Pcte selection_criterion Pcte_speciﬁc_criterion,

typedef struct {
Pgte criterion_type type;

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

} Pcte criteria;
21.2 Auditing Operations

/* 2112.1 AUDIT ADD CRITERION */

Pcte [error type Pcte audit add criterion (
Pcte object reference station,
Pcte selection_criterion < *criterion

);
/* 21{2.2 AUDIT FILE (COPY AND RESET */

Pcte |error_type Pcte-‘audit file copy and_reset (
Pcte object reference  source,
Pcte object-reference  destination

);
/* 21{2.3"AUDIT_FILE READ */

Pcte error_type Pcte_audif file read (
Pcte object 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 (
Peta Joiacn 3
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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 yahie of type‘ general, Criterion is passed to criterion then the error */
r* PCTE VALUE OUT ©QF RANGE is raised. = ‘ */

/* | */

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

); y .

/* Théveffect specifying criterion as a specific criterion to the abstract */
/* operation is achieved by the operation Pcte- audit remove criteriofg. The */
* effect specifying criterion as a selectable event type to the alpstract */
/* operation is achieved . by the opgration */
i Pcte _audit remove criterion_of event type. */

/* 21.2.8 AUDIT SELECTION CLEAR */

Pcte error_type Pcte_audit selection_clear (
Pcte object reference  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> */

#ifndeflf PCTE_ ACCOUNTING_INCLUDED
#defing PCTE_ ACCOUNTING_INCLUDED 1

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

22.1 Accounting Datatypes

typetlef Pcte natural Pcte_consumer_identifier;

typeflef Pcte natural Pcte_resource_identifier;

typelef enum {
CTE_WORKSTATION, PCTE_FILE, PCTE_PIPE, PCTE_DEVICE,
CTE_STATIC CONTEXT, PCTE_SDPS;’PCTE_MESSAGE_QUEUE,
CTE INFORMATION

} Pate _resource_kind,;

typefef struct {
cte_group identifier  security user;.
cte_group identifier (“adopted user_group;
cte_exact _identifier . consumer_ group;
cte_exact identifief’  resource_group;

cte_resource kind resource_kind;
cte_time start_time;
cte_float duration;
cte_float cpu_time;

cte float sys_time;

} PcoterWwaorkstation accounting record;

typedef Pcte_workstation_accounting_record
Pcte static_context_accounting_record,
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typedef struct {
Pcte group identifier
Pcte_group_identifier
Pcte_exact identifier
Pcte exact identifier
Pcte_resource kind
Pcte time

ISO/IEC 13719-2:1995(E)

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

} Pcte_szisﬁaccounting_record;

typedef struct {

Pbtc_él J UP_I dClltiﬁCl
Pcte _group identifier
Pcte_exact identifier
Pcte _exact identifier
Pcte resource kind
Pcte _time

Pcte float

Pcte natural

Pcte natural

Pcte natural

Pcte natural

typedef enum {

} Pcte_operation kind;

typedef struct {
Pcte group ideritifier
Pcte group_ideéntifier
Pcte exact. identifier
Pcte_exact identifier
Pcte ‘resource kind
Pcte time
Pcte operation_kind
Pcte natural

secur ity —User;
adopted user group;
Consumer_group;
resource_group;
resource_kind;
start time;
duration;

read count;
write_count;
read_size;
write_size;

} Pcte_d—evice_accounting_record;
typedef Pcte_device accounting_recordPcte _file accounting record;

typedef Pcte_device accounting_record Pcte pipe accounting record;

PCTE_SEND, PCTE_RECEIVE, PCTE RESERVE

security user;
adopted _user _group;
consumer_group;
resource_group;
resource kind,

start _time;
operation;

message size;

} Pcte_message queue_accounting_record;
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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;

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

} Pcte_information_accounting_record,

© ISO/IEC

typegef stroct
cfcte_resource_kind resource_kind;

nion {
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 queuc;
Pcte_information_accounting_record information;
resource;

} Pdte accounting_record,

22.2 Accounting Administration Operations

/*22.2.1 ACCOUNTING LOG COPY_ AND RESET */

Pcte| error_type Pcte accounting_log\copy and_reset (
Pcte_object reference  soufce log,
Pcte object reference _ destination log

);

/*22.2.2 ACCOUNTING LOG READ */

Pcte| error_type Pcte;dccounting log read (
Pcte_object_reference  log,
Pcte_accounting_log *records

)i

/* 22.23 ACCOUNTING_OFF */

114

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,

Dod P K O o ot o
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)
/* 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_removei(
Pcte_object reference  group

)
/% 22.2.8 RESOURCE_GROUP_ADD:OBJECT */

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

)i

/% 22.2.9 RESOURCE GROUP _INITIALIZE */

Pcte _error_type'Péte resource group_initialize (
Pcte_object_referenc_e group,
Pcte(resource identifier ~ *identifier

);

/222:2.10 RESOURCE_GROUP_REMOVE */

Pcte error_type Pcte resource group_remove (
Pcte object reference  group

)>
/* 22.2.11 RESOURCE_GROUP_REMOVE_OBJECT */
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 */

Pcte_error_type Pcte_process_unset_consumer_identity (

© ISO/IEC

);
#endif /* 'PCTE_ ACCOUNTING_INCLUDED */
References

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

#ifndeff PCTE REFERENCES_INCLUDED
#defing PCTE REFERENCES_INCLUDED 1

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

23.1 Refé¢rence Datatypes

116

typedef void *Pcte_object_reference;
#define Pcte_null_object_reference (Pcte_object_reference) NULL

typefdef void *Pcte type reference;

#define Pcte_null_type reference (Pcte_type_reference) NULL
typedef Pcte type reference Pcte attribute reference;

typefdef void *Pcte link reference;

#define Pcte null link, reference (Pcte link_reference) NULL

typedef enum {
CTE NOW; PCTE FIRST USE, PCTE EVERY USE
} Pqte_evaltiation point;

typedef enum {
PCTE INTERNAL._PCTE EXTERNAI

} Pcte_evgluation_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],

#define PCTE_MAX_LINK_NAME_SIZE <implementation-defined>

23.2

typedef Pcte_octet Pcte link_name [PCTE_MAX LINK NAME_SIZE #H}
typedef Pcte_octet *Pcte_pathname; AN
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 pathriame discard (
Pcte pathname *pathname

);
I* Pcte pathname discard is used to discard a pathname obtained by */
/* Pcte.object _reference get path. ~ */

/* 23.2.X OBJECT REFERENCE COPY */

Pcte)error_type Pcte_object reference copy (
Pcte _object reference  reference,
Pcte_evaluation point  point,

Pcte object reference  *new reference

)5 ,
/*23.2.2 OBJECT _REFERENCE GET EVALUATION_ POINT */

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

)5
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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 returned pathname, which is a native C language string */
/* terminated with a NUL character. The returned pathname can be */
/* discarded using Pcte_pathname_discard. </

/* 2B.2.4 OBJECT REFERENCE GET _STATUS */

Pctel error_type Pcte object_reference_get status (
Pcte object reference  reference,
Pcte evaluation_status  *status

)s
/* 2B.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

)s
/* 2B.2.6 OBJECT REFERENCE SET RELATIVE */

Pctel error_type Pcte object_reference _set_relative (

Pcte object reference reference,

Pcte relative pathname  pathname,
Pcte_evaluation_point point,

Pcte object_reference *new_reference

); ,
/* 2B.2.7 OBJECT .REFERENCE UNSET */

Pcte| error_type-Pete object reference unset (
Pcte object reference  *reference

);
/* A null pointer is returned in reference. r*/

/* 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

)

2 2339 T INK REFERENCE GET EVALUATION POQINT */

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 reference,

/* cogtains the value of that key attribute.
/* 23315 LINK REFERENCE GET NAME */

Pcte ‘error_type Pcte link reference get name (
Pcte link reference link reference,
Pcte_link name link name

3\

Pcte natural index;

Pcte key value *key value
); X .
/* If the abstract’ operations returns a value of type Natural,
/* key valuetype is set to  PCTE NATURAL KEY |and
/* key value.natural contains the value of that key attribute. Otherwise

/* key value.type is set to PCTE STRING KEY and key_value. sturmg

Js

/* 23.3.6 LINK REFERENCE GET STATUS */
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 */

Pcte_error type Pcte link reference_set from name (

Pcte link name link name,
ﬁcte_evaluation_point point,
cte link reference *new_link reference

);
Pcte |error_type Pcte_link reference set_from_type (

Pcte type reference type,

Pcte_evaluation point  point,

Pcte_link reference *new_link reference
)
Pcte |error_type Pcte link reference set (

Pcte key key,

Pcte type reference type,

Pcte_evaluation point  point,

Pcte link reference *new_link reference
)i /
/* The effect of providing a value of\type Link name to link_name in the *
/* abstract operation is achieved by the operation *
/* Pcte link reference set from-name. The effect of providing a value of *
/* type Type reference to link’ name in the abstract operation is achieved *
/* by the operation Pcte link reference set from type. The effect of *
/* providing a value of jtype (Key * Type reference) to link name in the *
/* abstract operation 18 achieved by the operation Pcte link reference set. *
/* *
/* 23.3.9 LINK_REFERENCE UNSET */
Pcte |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 name (
Pcte_object reference  sds,

Pcte _type reference typereference,

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

/% 23.4.5 TYPE_REFERENCE GET STATUS *#/

Pcte _error type Pcte type reference get status (
Pcte” type reference type reference,
Pcte’ evaluation status  *status

)i ¢

/%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 reference. */
/* 23.4.8 TYPE REFERENCES ARE EQUAL */

Pcte _error_type Pcte type references are equal (

Pcte type reference first type reference,
Pcte type reference second_type_reference,
Pcte reference equality  *equal

); ,
#enfif /* 'PCTE_REFERENCES INCLUDED */
24 Implementation limits

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

#ifndef PCTE LIMITS INCLUDED
#defing PCTE LIMITS INCLUDED 1

#incluge <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. : */

typddef enum { }
PCTE_STANDARD, PCTE IMPLEMENTATION, PCTE REMAINING
} Pdqte_limit_category;

/* An implementation of this binding must return three sets of those r/
/* implementation limits which are defined in this clause: i/
* d
/s o STANDARD: The value specified in ISO/IEC 13719-1 ¥
¢ e PLEMENTATIONFhevatuesupported-hy-the-fmptemerntation—/
/* . - */
/% o REMAINING: Where appropriate, the value remaining at the oy
/% current time (after the usage of some resources). %/
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