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Foreword

ISO (the International Organization for Standardization) and IEC (the International ElectrotechnicalyCommigsion) form the
specializef system for worldwide standardization. National bodies that are members of ISODor IEC pafticipate in the
development of International Standards through technical committees established by the respective organizgtion to deal with
particular |fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual ipterest. Other
international organizations, governmental and non-governmental, in liaison with ISO and AEC, also take part in[the work.

In the fielg of information technology, 1SO and IEC have established a joint technical committee, ISO/IEQ JTC 1. Draft
Internatioal Standards adopted by the joint technical committee are circulated to national bodies for voting. Rublination as a
International Standard requires approval by at least 75 % of the national bodies-cdsting a vote.

Internatioal Standard ISO/IEC 13719-2 was prepared by ECMA (as Standatd ECMA-158) and was adopted| under a special
“fast-track] procedure”, by Joint Technical Committee ISO/IEC JTafbrmation technologyin parallel with its apprpval by
national bpdies of ISO and IEC.

This secofd edition cancels and replaces the first edition (ISO/IEC.23719-2:1995), which has been technically|revised.

ISO/IEC 13719 consists of the following parts, under the generallnifitemation technology - Portable Common Tool
Environment (PCTE):

— Part 1:[Abstract specification

— Part 2:[C programming language binding

- Part 3:[Ada programming language binding

— Part 4:[IDL binding (Interface Definition Language)
Annex A fprms an integral part of this part'of ISO/IEC 13719.

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

Part 2:
C programming language binding

Scope

This part of ISO/IEC 13719 defines the binding of the Portable Common To
(PCTE), as specified in ISO/IEC 13719-1, to the C programming language.

A number of features are not completely defined in ISO/IEC 13719-1, some
allowed to the implementor. Some of these features are specified as implementa
constraints are placed on these implementation limits by this part of ISO/IEC
constraints are specified in clause 24, Implementation Limits.

PCTE is an interface to a set of facilities that forms-the basis for constructir
supporting systems engineering projects. These facilities are designed particul;

ol Environmer

freedom beir
ition limits. Sc
13719. The

g environmer
irly to provide

infrastructure for programs which may be part gf*such environments. Such programs, which :

used as aids to system development, are oftenreferred to as tools.

Conformance

An implementation of PCTE conferms to this part of ISO/IEC 13719 if it conf
ISO/IEC 13719-1, where the binding referred to there is taken to be the C |
defined in clauses 1 to 5 and8to 25 of this part of ISO/IEC 13719. All other pa
ISO/IEC 13719 are provided as assistance to the reader and are not normative.

The C language binding defined in this part of ISO/IEC 13719 conforms to
13719-1.

Normative references

The following standards contain provisions which, through reference in this
provisions of this part of ISO/IEC 13719. At the time of publication, the editions

brms to 2.2 of
hnguage bindi
ts of this part

.1 of ISO/IE(

text, constitu
indicated wer

valid:*All standards are subject to revision, and parties to agreements based on th
13719 are encouraged to investigate the possibility of applying the most rece

|

is part of ISO/
t editions of t

standards indicated below. Members of IEC and ISO maintain registers of| currently val

International Standards.

ISO/IEC 13719-1:1998, Information technology - Portable Common Tool

(PCTE) - Part 1: Abstract specification.

Information technology - Portable Common Tool
(PCTE) - Part 3: Ada programming language binding.

ISO/IEC 13719-3:1998,

ISO 8601:1988, Data elements and interchange formats - Information

Representation of dates and times.

ISO 9899:1990, Programming languages - C.

Environment
Environment

interchange -
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ISO/IEC TR 10182:1993, Information  technology - Programming languages, their
environments and system software interfaces - Guidelines for
language bindings.

ISO/IEC 11404:1996, Information  technology - Programming languages, their
environments and system software interfaces - Language-independent
datatypes.

4 Definitions
All technical terms used in this part of ISO/IEC 13719, other than a few inywidespread use, are
defined in the body of this part of ISO/IEC 13719 or in the referenced doecuments.

5 Fprmal notations

All datatypes and subprogram definitions are expressed using 1SO/IEC 8652 conformant syntax.

For the C Language binding for each operation, the function prototype syntax is used|as defined in

ISO 9899.

6 Qutline of the Standard

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

Clause 8 defines the mapping from the datatypes that are used in the abstract specification to C

lapguage datatypes.

Clauses 9 to 22 define the bindings of datatypes and operations in the correspond|ng clauses of

ISO/IEC 13719-1. The extensiens for fine-grain objects are added at the end of clause 11.

Clause 23 defines the binding of object and type references, as specified in 23.1.2 and 23.2 of

ISO/IEC 13719-1.

Clause 24 defines the, binding of the implementation limit subprograms described in|clause 24 of

ISO/IEC 13719-1.

Clause 25 defines the binding of the error conditions specified in annex C of ISO/IEC 13719-1,

and defines:hinding-defined error conditions for the C binding.

Annex Axwhich is normative, contains the extensions for object orientation, corregponding to

annex G of ISO/IEC 13719-1.

7 Binding strategy
7.1 C programming language standard

This part of ISO/IEC 13719 is a conforming program according to ISO 9899.
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7.2

General principles

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

ISO/IEC 13719-

2:1998(E)

in this part c

ISO/IEC TR 10182: Guidelines for Language Bindings should be followed as far as possible f

binding method 1: provide a completely defined procedural interface.

Each operation in ISO/IEC 13719-1 should be represented by exactly one opesation in this par

ISO/IEC 13719 except possibly when the abstract operation has distinct funetig
on the values of one or more parameters.

nality depend

Each operation in this part of ISO/IEC 13719 should have the same namber of parameters as «

the corresponding operation in ISO/IEC 13719-1.

All operations in this part of ISO/IEC 13719 should return an integer status
values returned by the operation should be passed back to.thecaller via an out
return value of the operation should indicate success or failure only.

Operation and parameter names should be the same. in-this part of ISO/IEC 13
ISO/IEC 13719-1, with the exception that identifierS>with file scope should bg
otherwise consist of lowercase letters and underscores. The PCTE standard g

are no ambiguities in names prefixed by 'Pcte_

All additional names introduced in this part’ of ISO/IEC 13719 which are vig
interface (except header names, see 8;5)-should begin 'Pcte_' and otherwise ¢
letters, underscores and digits, or begin 'PCTE_' and otherwise consist of
underscores and digits. The PCTE standard guarantees that there are no an
prefixed by 'PCTE_' or 'Pcte_".

Wherever practical, types. introduced for passing complex data entities bet
operation (and vice versa),should be private types defined by this part of 1ISO/

value. All othe
but parameter.

719 as they al
bgin 'Pcte_ ' ar
arantees that

ible across th
pnsist of lowel
ppercase lett
biguities in ne

ween caller &
EC 13719. T

principle should only be‘ignored for reasons of ease of use and efficiency of implementation.

Each simple datatype in ISO/IEC 13719-1 should be mapped to a correspondir
this part of ISOAEE 13719. Each implementation of the binding should then be
binding-defined-type to an efficient C Language basic type appropriate for the
implementation, within the constraints specified in this part of ISO/IEC 13719.

A general-policy of memory allocation should be adopted; see 7.5.

Sets and sequences

g type definec
free to map t
platform of t

defined as se

sequences of a base type in ISO/IEC 13719 1 Bounded set types are mapped individually to
significant natural numbers; unbounded set and sequence types are mapped to a private t
Pcte_sequencevith operations for creation, population, retrieval and deletion. These operatior
allow multiple elements of sets and sequences to be set and read in a single operation, from ¢
an array object of an appropriate base type. Thus, the data for sets and sequences can be
manipulated using standard C Language paradigms, while allowing the implementation to chot
the best implementation for such sets and sequences.
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7.4

7.5

7.6

Character strings

©I1SO/IEC

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 graphic characters.

Contents, string attributes etc., are of type String; keys, type names etc., are of type
In the C Blndlngs String is mapped Rate strlng (see 8.2.11). Text is mapped to the

nnnnnn ad lo char *

oapnoratioanc

Text.
native C

| nnnnnnnnn frime o Hh 7 fing th o ath da adin
Al lyuuyp \Jl.llllu \VAALYEL u PU\J\JIUI] TMIACU l\/l Iul.ll, l . Uil Vvll.ll UPUIM‘.IUI 9 ubldbllullly \J

dharacter termination (see 8.2.6).

Memory allocation

Lommunication between caller and operation is effected by the transfer‘of data into
ia an input parameter or back from an operation via an output parameter. There ar
uch parameters: public and private.

(N < M

M| instances of a public type are allocated and managed-hy the caller of the o
nstances of a private type are allocated and managed. by-the implementation.

peration on the private type. In these cases also, the-caller of the operation is requi
pace to contain a handle to the private type, the type of which is always a pointer

ata structure of undefined form. Operations, on the private type are provided t
iscard these internal data structures.

0O O (0D QA O D ="

pata stored in an instance of a private type is owned by the implementation. The im

urthermore, after a handle to an instance of a private type has been returned to t

tored therein, until the caller-explicitly indicates that the data is no longer needed,
ne discard operation on that instance.

pata stored in an instance of a public type and passed into an operation via an inpu
wned by the callér)of the operation. The caller is responsible for allocating,

ne data storeditherein for the duration of the operation. If the implementation needs
ata after the operation has completed, the implementation is responsible for allocat
nemory<and storing therein a copy of the data.

xtraction of data from a private type is again by data transfer in instances of a pubILc

NUL (\0")

an operation
P two types of

peration. All
However, the
type via an
ed to allocate

nd manage the instances of the public type. The'caller is further required to allocate sufficient

fo an internal
D create and

plementation

5 responsible for allocating, managing and deallocating the memory used to stqre this data.

ne caller of an

peration, via an output parameter, the implementation is responsible for maintainjing the data

by invoking

parameter, is

F

g

S

t

I

d managing and
deallocating the-mx€mory used to store this data. The caller is further responsible for
t

q

N

/

g

maintaining
to access the
ng additional

\ll the’operations that have sequences as "out" parameters will allocate the sequende and return it
sresult of operation. The user does not need to allocate the sequence in advancg: the user onl

needads to declare a Pcte_sequence variable and pass the address of that variable.

References and names

Objects, attributes, links, and types are referred to in this part of ISO/IEC 13719

using object

references, attribute references, link references and type references, respectively. References art
mapped to private datatypes encapsulating two ways of designating an object, attribute, link, or
type: by an external and by an internal reference (see clause 23 of ISO/IEC 13719-1).
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Beside these references, in this part of ISO/IEC 13719 also attribute names, lin
names are used to refer to attributes, links, or types. These names represent
and they are mapped to the native C language string type.

Therefore two different interfaces are provided in this Binding for clauses 9 to 22
- one interface using names for attributes, links, and types;

ISO/IEC 13719-2:1998(E)

k names and 1
external refere

7.8

—oneinterfaceusingreferences forattributes, tinks,and-types—Atroperations
begin 'Pcte_h_'. These operations are defined if an operation of the previq
attributes, links, or types. Whenever new datatypes are necessary, they al
(see 8.7).

Operation return values

All the operations are mapped to functions which return a P¢te”error_type valug

of this interfa
us interface u
50 begin 'Pcte

, Which indica

success (PCTE_NO_ERROR equivalent to PCTE_OK) arfailure (one of the other enumerati

values of Pcte_error_type) of the operation. All other information that is pasy
caller and the operation is passed via "out" or "in-out?~parameters.

Error conditions

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

All binding-defined errors are define@in 25.1.

Identifiers

Many of the identifiers in t1SO/IEC 13719-1 are longer than 31 characters, but

bed between t

established al
clause 25.

0 two identifie

are exactly the same-within the first 31 characters. The C Programming Lahguage Stand

requires that an internal name (i.e., a macro name or an identifier that does
linkage) be unigue within the first 31 characters. Thus there is no need for any
abbreviated ia-this Binding.

ISO 9899 requires all identifiers of enumeration values to be distinct. Where |
uses the same identifier for values of enumeration types bound to differg
enumeration types, new names have been invented.

In‘a few cases an abstract operation has been bound to more than one C Lan

not have exte
identifiers to

SO/IEC 13719
nt C Langua

guage functio
ed.

cater for optional parameters; in these cases also, new names have been invent

7.10

Implementation limits

ISO/IEC 13719-1 defines a set of limits that must be honoured by all implementations of tt
Language Bindings. Clause 24 describes the binding-defined identifiers for these limit values &

the way in which these limits can be retrieved.
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8 Datatype mapping

This clause defines the mapping of the parameter and result datatypes of the operations of ISO/IEC
13719-1 PCTE datatyp@sto the parameter and result datatypes of the operations of this part of
ISO/IEC 13719 C datatypep

PCTE datatype names are printed in normal characters.

LIf Datatypes names are printed in italics.
C|datatype names are printed in bold except in displayed fragments of C.

The mapping from PCTE datatypes to C datatypes is done in two stages via k1 datatypes defined
in{ISO/IEC 11404.

8.1 IMapping of PCTE datatypes to LI datatypes

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

=]

(he general strategy of this mapping is as follows.

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

-| To define 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 clause 23 of ISO/IEC 13y19-1, and is
summarized in table 1.
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Table 1 - Mapping of predefined PCTE datatypes

2:1998(E)

PCTE datatype LI datatype

Boolean boolean

Integer pcte-integer= integer
range(MIN_INTEGER ATTRIBUTE
MAX_INTEGER_ATTRIBUTE

Natural pcte-natural= integer
range(0 .. MAX_NATURAL_ATTRIBU)E

Float pcte-float=
real (10, MAX_DIGITS _FLOAT_ATTRIBUTE)
range(MIN_FLOAT_ATTRIBUTE ..
MAX_FLOAT_ATTRIBUTE

Time pcte-time=
time(second10,-Pcte_accuracy_factpr
range(MINCTIME_ATTRIBUTE ..
MAX_TIME_ATTRIBUTE

Octet octet

Text pcte-text= characterstringrepertoire

Enumerated type
xxx=VALUE1|VALUEZ2]...

pcte-xx= enumeratedvaluel, valuez, ...)

8]1.2 Mapping of private PCTE datatypes
Table 2 - Mapping of other primitive 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
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8.1.3

8.1.4

Mapping of complex PCTE datatypes
PCTE sequence datatypes are mapped via the new datatype ggrateasaquencisee 8.

PCTE set datatypes are divided into bounded set types and unbounded set types.

types have values which are sets of enumeration values with at most 32 possible

©I1SO/IEC

1.4).

Bounded se
elements; all

others are unbounded set types. Bounded set types are mapped via the new LI datatype

FaTaYaVal talRn daod-cat Linhaotmndad ot h ad hao o Ll datat

ra [Ta) n na ar ma. L d
3ull\/lutuluuulluuu Set—ohRbodhRaea—Set Lypuo afre IIIMrJPUU Yo—tRre—hReW—= UMLML]P

Sequencethe order of elements being irrelevant.

When used as input parameter of an operation in clauses 9 to 22, a sequence whi
PCTE unbounded set may contain repeated elements. The effect for the _operatio
each element occurred only once.

\When returned as the result of an operation in clauses 9 to 22, an unbounded set H
elements.

PCTE map datatypes are notionally mapped via a new (Ll datatype gendiagip
mappings to C datatypes are defined directly. The mappirngoof Attribute_assignmel
in 9.1. The mapping of ACcess_rights, Acl, and Atomic ~access_rights is defined in

PCTE union datatypes other than enumerations are/notionally mapped via the data
Choice

p£ generator

Ch represents
n is as though

as no repeate

their
ts is defined
19.1.

ype generator

PCTE composite and bracketed datatypes (except private PCTE datatypes, for which see 8.1.2)

are mapped to the datatype gener&ecord

New LI datatype generators

Pcte-sequence

Description: Pcte-sequences ‘@ datatype generator derived fr@equencdy adding f
characterizing operations:. ‘In some operations, an index of LI dataptpeal is us
identify elements in the Ssequence. The first element is always indexed from 0.

The characterizing~operations are: IsEmpty, Head, Tail, Equal, Empty, and A
Sequenceplus Get; Put, Copy, LengthOf, and IndexOf.

Get (s : sequence base index : Natural) base
is undefiried if InOrder (LengthOf(s), index) is true, or is Head(s).if Equal (index, O
otherwiSe Get (Tail(s), Add (index, negate(1))).

Put (5 : sequence bbse e :base index : Natural) :sequence lo&se
is undefined if InOrder (Add (LengthOf(s), 1), index) is true, or is Append (Create

Lirther
ed to
ppend from

is true;

E), ) if

Equal (index, 0) is true; otherwise Append (Head(s), Put (Tail(s), e, Add (index, Negate(1)))).

Copy (s : sequence bhsg : sequence diase
is Create() if ISEmpty(s) is true; otherwise Append (Head(s), Copy (Tail(s))).

LengthOf (s : sequence baseg : Natural
is O if ISEmpty(s); otherwise Add (LengthOf (Tail(s), 1).

IndexOf (s : sequence bhse e :basé : Natural

is undefined if ISEmpty(s) is true, or is 1 if Equal (Head(s), e) is true; otherwise Add (IndexOf

(Tail(s), e), 1).
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Bounded-set

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

bounded-set dbase= new set oflfasg : size (0 .. 32)
The characterizing operations are: Isin, Subset, Equal, Difference, Union, Intersection, Emp

) oL e L a4 = b
SOCLUI, OCICUL ITUTIDCEL

8.2 Mapping of LI datatypes to C datatypes
8]2.1 LI datatype boolean

The LI datatypdooleanis mapped to the C datatypete_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_FALSH:

#define PCTE_TRUE (Pcte_boolean) 1
#define PCTE_FALSE (Pcte_boolean) O

In addition, if a value of typ@cte_booleanis-supplied as or as part of an input parameter, it is
taken as TRUE if it is not O.

Characterizing operations

Operation C Operation
Equal(bl;b2) : b if (b1 == 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=bl|b2

8.2.2 LI datatype pcte-integer

The LI datatypepcte-integeiis mapped to the C datatyPete_integet
typedef <integer-type> Pcte_integer;

where <integer-type> is a C integer type including the range MIN_INTEGER_ATTRIBUTE to
MAX_INTEGER_ATTRIBUTE inclusive.
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Characterizing operations

Operation C Operation

Equal (i1,i2) : b if (i1 ==i2)
b =PCTE_TRUE;
else

b =PCTE_FALSE;

InOrder (i1, i2) : b | if (i1 <=i2)

b =PCTE_TRUE;
else

b = PCTE_FALSE;

NonNegative (i) : b | if (i>=0)

b =PCTE_TRUE;
else

b = PCTE_FALSE;

Negate (i) : i i=-il;
Add (i1, i2) : i i=il+i2;
Multiply (i1, i2) : i |[xX*Vy;

LI datatype pcte-natural

The LI datatypepcte-naturalis mapped to the C datatypete natural.
typedef <natural-type> Pcte natural;

MAX_NATURAL_ATTRIBUTE inclusive.

Furthermore, the unsigned integral datatype in C Language operates under modu
rules; i.e. the result of any arithmetic operation is always reduced modulo

value of thexchosen base unsigned integer value.

©I1SO/IEC

where <natural-type> is -a C unsigned integer type including the rapge 0 to

lar arithmetic
the largest

representable ‘value. Therefore, ULONG_MAX + 1 = 0, where ULONG_MAX is the largest
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Characterizing operations

Operation C Operation

Equal (n1, n2): b if (N1 ==n2)

b =PCTE_TRUE;
else

b =PCTE_FALSE;

InOrder (n1, n2) : b| if (N1 <=n2)

b =PCTE_TRUE;
else

b = PCTE_FALSE;

Add (n1,n2):n n=nl+n2,

Multiply (n1, n2) :n | n=nl*n2;

8{2.4 LI datatype pcte-float

The LI datatypeocte-floatis mapped to the C datatypete_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_ATTRIBUJTE.

11
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Characterizing operations

Operation C Operation

Equal (f1,f2) : b if (f1 ==12)
b =PCTE_TRUE;
else

b =PCTE_FALSE;

InOrder (f1, f2) : b | if (f1 <=12)

b =PCTE_TRUE;
else

b = PCTE_FALSE;

NonNegative (f) : b| if (f>=0.0)

b =PCTE_TRUE;
else

b = PCTE_FALSE;

Negate (f1) : f f=-f1;
Add (f1, f2) : f f="f1+1f2
Multiply (f1, f2) : f |f=1f1*f2;
Reciprocal (f1) : f | f=1.0/f1;

LI datatype pcte-time

The LI datatype pcte-timeis mapped to the C datatypePcte timg W
Pcte_time_accuracy_factor .is an implementation-defined constant for the re
'Pcte_time'. Pcte_reference_time is the default initial value 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 datatypéime_t is an arithmetic datatype that holds values representing time. Ti
of the-calendar time within a value of typme_t is undefined. Functions on valueg
time (t are provided to convert such a value into a meaningful and usable reprg

©I1SO/IEC

here
solution of

e encoding
of type
rsentation of

calendar time.

The implementation shall provide a constant defining an optional time parameter in the

operation Pcte_object_set_time_attributes.
# define Pcte_null_time (Pcte_time) <implementation-defined>
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Characterizing operations

Operation C Operation

Equal (t1,t2) : b if (difftime (t1, t2) < radix_factor)
b =PCTE_TRUE;
else

In

8]2.6

b =PCTE_FALSE;

InOrder (11, t2) : b if (difftime (t1, t2) >=0)
b =PCTE_TRUE;

else
b = PCTE_FALSE;

Difference (t1, t2) : i i = (Pcte_integer) difftime(t1,t2);

Extend.resltores@l) : t2 | t2 =t1 * radix_factor,

Round.resltores@l) : t2 | t2 = floor (t1 + radix_factor);

this table radix_factor is #3te_time_accuracy_factor

LI datatype pcte-text

The LI datatypepcte-texts mapped to'the native C language null terminated str
fixed length. The character repertoire of the characters of such a sequenc
characters of ISO 8859-1Pcte.‘0octetis used to represent this character repertd
names, enumeral type images, exact identifier, keys, machine names, node n
names, type names, andtype names in SDSs are of type Text.

#define PCTE_MAX. XXX_SIZE <implementation-defined>
typedef Pcte_actet Pcte xxx[PCTE_MAX_ XXX_SIZE + 1];

XXX is oneof the following PCTE datatypes: Attribute_name, Enumer
Exact_identifier, Key, Link_name, Machine_name, Name, Node name, and
Type_name_in_sds. All values of PCTE_XXX_SIZE defined in this Binding
values,-which have to be respected by an implementation.

ng type with &
e are the gra
ire. Attribute
ames, link nal

hl_type_image
Type_nhame,
are minimum

13
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Characterizing operations

Operation C Operation
Equal (s1,s2) : b if (strcomp (s1, s2) == 0)
b =PCTE_TRUE;
else

b =PCTE_FALSE;

Empty () : s s[0] = "0
Head (sl1) : c c = s[0];
Tail (s1) : s2 if (s1[0] '="0") {

s2 = malloc (strlen(sl));
(void) strncpy (s2,s1+1,strlen(sl));

}

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

ISEmpty (s) : b if (s1[0] =="0)
b = PCTE.TRUE;
else

b =RCTE_FALSE;

In this table memory errors like access at invalid addresses are not recognized.

8.2.7 (LI datatype octet

The LI datatypectetis-mapped to the C datatyplear.
typedef char Pcte) octet;

Characterizing-Operations

Operation C Operation

Equal (01, 02) : b if (01 == 02)
b = PCTE_TRUE;
alca

= PCTE_FALSE;

8.2.8 LI enumerated datatype pcte-xxx

The LI datatypepcte-xxx defined anumeratedvaluel, value2, ...), corresponds to the PCTE
enumeration datatype xxx (where the values of xxx are VALUE1, VALUEZ2, ...). It is mapped to
the C datatyp®cte_xxx defined as follows.

Case (1): if a bounded set of the enumeration type is not required the mapping is:

14
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typedef enum {PCTE_VAL1, PCTE_VALZ2, ...} Pcte_xxx;

Case (2): if a bounded set of the enumeration type is required the mapping is as definec
8.2.12.

Characterizing operations

Operation C Operation

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

b =PCTE_TRUE;
else

b = PCTE_FALSE;

InOrder (el, e2) : b| if (el <=e2)

b =PCTE_TRUE;
else

b = PCTE_FALSE;

Successor (el):e2 e2=el+1;

8]2.9 LI private datatypes

Each LI private datatypexxis mapped to-an opaque C datatipote xxx
typedef void *Pcte_xxx;

8]2.10 LI datatype generator pcte-seguence

The LI datatypes of the familpcte-sequencare mapped to the C datatyPete |sequence
(except forpcte-sequencef octet see 8.2.7).

Since Pcte_sequencés an opaque type in the C Language, objects of thig type may b
manipulated only-via the binding defined operations (see 8.5.1).

15
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Characterizing operations

Operation C Operation

Equal (s1,s2) : b Pcte_sequences_are_equal (s1, s2, &p);
Empty () : s Pcte_sequence_create (-, NULL, O, &s);
Head (s) : e Pcte_sequence_get (s, 0, &e);

Tail (s1) : s2 Pcte_sequence_create (-, NULL, 0, &sP);

Pcte_sequence_get_length (s1, &n);
Pcte_sequence_copy (s1, s2, 0, 1, n-1);

Append (s1, e) : s2 Pcte_natural n;
Pcte_sequence_get_length (s1,,&n);
Pcte_sequence_create (—, NULE/O, &s2);
Pcte_sequence_copy (s1, s2,0, 0, n);
Pcte_sequence_insert (s2;11, &e);

N—r

ISEmpty (s) : b Pcte_natural n;
Pcte_sequence_getength (s, &n);
if (n ==0)

b = PCTE_TRUE;
else

b = PCTE_FALSE;

Copy (sl1) : s2 Pcte' natural n;

Pcte_sequence_get_length (s1, &n);
Pcte_sequence_create (—, NULL, 0, &s2);
Pcte_sequence_copy (s1, s2, 0, 0, n);

N

Get(s,n):e Pcte_sequence_get (s, n, &e);

Put (s1, e,n) ;’s2 Pcte_natural n;
Pcte_sequence_get_length (s1, &n);
Pcte_sequence_create (-, NULL, 0, &s2);
Pcte_sequence_copy (s1, s2, 0, 0, n);
Pcte_sequence_insert (s2, n, &e);

N—r

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, aRgpe séquence_typhas to
be supplied. In the table given above, this is indicated using '-'.

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

16
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8.2.11 LI datatype pcte-string

The LI datatypepcte-string which is apcte-sequencef octets is mapped to the C datatype
Pcte_string Attribute values, contents, control data device characteristics, foreign device
foreign names, foreign parameters, messages, pathnames, process data, relative pathne

security labels, and volume characteristics are Strings.

t d ot [

typedefstraetd
Pcte_natural size;
Pcte_octet*array;,
} Pcte_string;

If a value of typePcte_stringis passed as or as part of an input param&define

5 the valid

number of octets given karray. If sizeis bigger than the number, 0f octets allocatedrmay,

the error PCTE_ACCESS_AT_INVALID_ADDRESS is raised:

If a value of typePcte_string is passed as or as part of an output parameter, tl
string can be either allocated by the caller or by the implementation:

if the suppliedsizeis set to 0, the space is allocated by the implementation;
in the responsibility of the caller to discard the'space when the string is no |
using the operation Pcte_string_discard.

if the suppliedsize is non-zero, it indicates the number of octets allocated
array.

The implementation setzeto the number of returned octets, provided by the i
in array. If there is not enough space array, the implementation raise
PCTE_STRING_TOO_SHORT or in case of a wrong
PCTE_ACCESS_ AT _INVALID ADDRESS.

In order to improve usability, there are four exceptions to this rule: CONT
CONTENTS_WRITE;. PROCESS PEEK, and PROCESS POKE. In all ca
Pcte_octetand ancadditional size parameter has to be supplied. For these tw
same rules apply for incoming and outgoing parameters apchkerstring In
pathname and.relative pathname are mapped to the native C language string ty
these exceptions no characterizing operations are defined.

The following operation is provided.

Pcte,) string_discard
Pcte_error_type Pcte_string_discard (

ne space for tt

n this case it |
pnger needed,

by the user ir

mplementation
s the error
setsize

[ENTS_READ
5es an array
0 parameters
addition,

pe (see 23.1).

Pcte string string
)i

Pcte_string_discard discards the space allocated by the implementation faststrgag

17
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Characterizing operations

Operation C Operation

Equal (s1,s2): b if ((s1.size == s2.size)
&& (memcmp(sl.array, s2.array, sl.size) == ())
b = PCTE_TRUE;

else
b = PCTE_FALSE;

Empty () : s s.size == 0;
Head (s) : e ¢ = s.array|0];
Tail (s1) : s2 s2.size = sl.size - 1,

s2.array = malloc (s2.size);
memcpy (s2.array, sl.array, S2.Siz€);

Append (s1, e) : s2 s2@s2.size = sl.size + 1;

s2.array = malloc (s2.size);

memcpy (s2.array, slarray, s2.size);
s2.array [S2.size] =.6;

ISEmpty (s) : b if (s.size == 0)
b = PCTE_TRUE;
else

b = PCTE_FALSE;

Copy (sl1) : s2 s2.size = sl.size;
s2.array = malloc(s2.size);
memcpy(s2.array, sl.array, s2.size);

Get(s,n):e e = s.array[n];

Put (s1, e, n);s2 s2.size = sl.size;

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

LengthOf (s) : n n = s.size;

IndexOf (s, e) : n n=0;

while (s arravinl = e) n++:
\ 7 L 4 7 7

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

8.2.12 LI datatype generator bounded-set

Each LI datatypebounded-set of (basey 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

18
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bit is 1. Thus a bounded set <bounded-set>, where <bounded-setteisaccess_events
Pcte_categories Pcte_definition_mode_values Pcte_discretionary access_modgs or
Pcte_work_status with possible element values VALUE1, VALUE2, etc. is mapped as
follows, making use of the corresponding enumerated types <enumerated-type>, whe
<enumerated-type> isPcte_access_event Pcte_category Pcte_definition_mode_value
Pcte_discretionary_access_moder Pcte_work_status_item respectively:

enum {

PCTE_VALUE1l = 1<<0,
PCTE_VALUE2 = 1<<1,
PCTE_VALUE3 = 1<<2,

} <enumerated-type>;

typedef Pcte_natural <bounded-set>;

Characterizing operations

Operation Ada Operation
Equal (s1,s2):b if (S==s2)
b= PCTE_TRUE;
else

b = PCTE_FALSE;

Empty () : s

s=0;

Isin (s, e):b

if (s1 &e)

b =PCTE_TRUE;
else

b = PCTE_FALSE;

Subset(sl, s2) : b

if (s1 == (s2 & sl))

b =PCTE_TRUE;
else

b = PCTE_FALSE;

Complement (s1) : s2

s2 = ~sl1;

Union (s1, s2) : s3 s3=sl1]|s2;
Intersection (s1, s2) : s3 s3 =5l & s2;
SetOf (e) : s s=e¢g;

Select (s) : e for (e=1; ; e<<1)

if (s & e) break;

8.2.13 LI datatype generator choice

The LI datatypepcte-xxx = choice (alt-1, alt-2, .\ is mapped to a C union datatype as

follows:

19
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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_T,
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 (c1,c2):b if (c1 ==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_N)
b = PCTE_TRUE;

else
b = PCTE_FALSE;

Case.type-n (c) : x X = c.choice;

8.2.14 LI datatype record

The Ll datatype generat®ecordis 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;

} Pcte_xxx ;

20
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Characterizing operations

Operation C Operation
Equal (r1,r2): b if (r1l ==r2)
b =PCTE_TRUE;
else

ISO/IEC 13719-

2:1998(E)

8.3

b =PCTE_FALSE;

FieldSelect.c () : c C=r.c

FieldReplace (r1, c)) : r2 r2 =ri,

Private datatypes

Private Datatypes are datatypes with a hidden representation, i.e. the imple
representation of such a datatype is not defined in any_header. These datatype
C language usingoid *. Table 3 shows all privatetypes which are defined in th
the corresponding operations to create and discards instances of these types.

mnentation-defil
5 are denoted
s binding with

21
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Table 3 - Creation and deletion of private datatypes

©I1SO/IEC

Private C datatype | Create operations Discard operations

Pcte_attribute Pcte_type_reference_copy Pcte_type_reference_unset

reference Pcte_type_reference_set

Dr‘tp_r‘nntpnfc_ Dr‘tp_r‘nntpnfc_nppn Dr‘fp_r‘nnfnnm_r‘lncp

handle Pcte_contents_get_handle_from_key
Pcte_contents_handle_duplicate
Pcte_contents_handle_duplicate_to_key

Pcte_link_reference Pcte_link_reference_copy Pcte_link_reference_unset
Pcte_link_reference_set

Pcte_object Pcte_object_reference_copy Pctesobject_reference_Uinset

reference Pcte_object_reference_set_absolute
Pcte_object_reference_set_relative

Pcte_position_ Pcte_contents_get_position Pcte_position_handlg_discard

handle Pcte_contents_close

Pcte_profile_handle Pcte_process_profiling_on Pcte_process_profiling_pff

Pcte_sequence Pcte_sequence_create Pcte_sequence_discard

Pcte_type reference Pcte_type_reference_copy Pcte_type_reference_ur|set
Pcte_type_reference_set

References and names

The LI datatypesattribute seferencelink_referenceand type_referenceare mapped to
datatyped’cte_attribute cname Pcte_link_name andPcte_type name

an attribute reference, link reference, or type reference is passed as part of a f
orresponding parts of the LI datatype of that parameter is also mapped to the
Pcte_attribute_name Pcte_link_name or Pcte_type_name

eference or type reference, a second interface is defined beginning 'Pcte_h_" instea
nis case, the LI datatypestribute_referencelink_referenceandtype_referencare map
ne’C 'datatypePcte_attribute_reference Pcte_link_reference andPcte_type referenc

the C

arameter, the
C datatypes

pference, link
] of 'Pcte_". In
ped to
H(see

I

g

R

Whenever.alparameter of an operation in clause 9 to 22 is either an attribute re
r

t

t

d

larica 221

OO CTZ07~

It may be necessary that if an attribute reference, link reference, or type reference is

passed as par

of a parameter of the C datatyete_xxx a new C datatypBcte_h_xxxis defined using the C

datatyped’cte_attribute_reference Pcte_link_reference andPcte_type_reference

All definitions concerning operations beginning with 'Pcte_" also hold for 'Pcte_h_".
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8.5 C private type Pcte_sequence

The new LI datatyp&equenceés mapped to a family of C datatypes defined by the C datatype

Pcte_sequencedefined as follows:
typedef void *Pcte_sequence;
#define Pcte_null_sequence (Pcte_sequence) NULL

Pcte_link_names andPcte_type_namesre used.

datatypes for these PCTE datatypes are also provided.
typedef Pcte_sequence Pcte_accounting_log;
typedef Pcte_sequence Pcte_acl;
typedef Pcte_sequence Pcte_audit_file;
typedef Pcte_sequence Pcte_attribute_assighments;
typedef Pcte_sequence Pcte_h_attribute_.assignments;
typedef Pcte_sequence Pcte_attribute“names;
typedef Pcte_sequence Pcte_attribute references;
typedef Pcte_sequence Pcte_buffer;
typedef Pcte_sequence Pgte”confidentiality _criteria;
typedef Pcte_sequence,Pcte_enumeration_value_type;
typedef Pcte_sequénce Pcte_h_enumeration_value_type;
typedef Pcte_sequence Pcte_enumeration_value_type in_sds;
typedef Pete—sequence Pcte_general_criteria;
typedef\Pcte_sequence Pcte_integrity_criteria;
typedef Pcte_sequence Pcte_key_types;
typedef Pcte_sequence Pcte_h_key types;
typedef Pcte_sequence Pcte_key_types_in_sds;

In addition, there is for each LI datatypexwhich is asequenceexceptextandPcté)
datatype with the corresponding narRete_xxx Instead of Pcte_h_attribute re
Pcte_h_link_referencesandPcte_h_type referencesthe C datatypeBctecattribut

As ACL and attribute assignments are also defined as sequences<{see 9.1, 19.

stringa C
ferences
P _names

1) correspondi

typedef Pcte_sequence Pcte_link_set_descriptors;
typedef Pcte_sequence Pcte_h_link_set_descriptors;
typedef Pcte_sequence Pcte_link_names;

typedef Pcte_sequence Pcte_link_references;
typedef Pcte_sequence Pcte_message_types;
typedef Pcte_sequence Pcte_name_sequence;

typedef Pcte_sequence Pcte_object_criteria;
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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;

typedef Pcte_sequence Pcte_parameters_items;
typedef Pcte_sequence Pcte_method_requests;
typedef Pcte_sequence Pcte_context_adoptions;

typedef Pcte_sequence Pcte_method_request_ids;

=

'he 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_ATTRIBUTE_NAMES, PCTE_ATITRIBUTE_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_OBJECT REFERENCES, PCTE_TYPE_NAMES,
PCTE_TY¥RE_NAMES_IN_SDS, PCTE_TYPE_REFERENCES,
PCTE_{USER_CRITERIA, PCTE_VOLUME_INFOS,
PCTECPARAMETER_ITEMS, PCTE_METHOD_REQUESTS,
PCTE_CONTEXT_ADOPTIONS, PCTE_METHOD_ REQUEST_IDS }

Pcte. sequence_type;

typedef void *Pcte_sequence_element;

typedef void *Pcte_array_of sequence_elements;

Values of the typdPcte_sequence_elemerdre 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 t
a single value of the sequence element type has to be provided. For example, if the sequence is o
type Pcte_object_referencesa pointer to a value of typBcte object referencehas to be
provided.

Pcte_array_of sequence_elements used to set or retrieve several elements to or from a
sequence using the operations Pcte _sequence_create, Pcte_sequence_insert_elements, ar
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Pcte_sequence_get_elements. In this case, a pointer to an array of the sequence element tyy
to be provided. For example, if the sequence is of Bgie_object_referencesa pointer to an
array ofPcte_object_referencéias to be provided.

The enumeration typcte_sequence_types used to indicate the C element type of the sequence
as follows:

25
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Table 4 - Sequence types

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_assighment

PCTE_ATTRIBUTE_NAMES

Pcte_attribute_name

PCTE_ATTRIBUTE_REFERENCES

Pcte_attribute_reference

PCTE_BUFFER

Pcte_natural

PCTE_CONFIDENTIALITY_CRITERIA

Pctes.confidentiality _criterion

PCTE_ENUMERATION_VALUE_TYPE

Pcte_type_name

PCTE_H_ENUMERATION_VALUE_TYPE

Pcte_type_reference

PCTE_ENUMERATION_VALUE_TYPE_IN~8DS

Pcte_type_name_in_sds

PCTE_GENERAL_CRITERIA

Pcte_general_criterion

PCTE_INTEGRITY_CRITERIA

Pcte_integrity_criterion

PCTE_KEY_TYPES

Pcte_type_name

PCTE_H_KEY_TYPES

Pcte_type_reference

PCTE_KEY_TYPES_N) SDS

Pcte_type name_in_sds

PCTE_LINK_NAMES

Pcte_link_name

PCTE_LINK-SET_DESCRIPTORS

Pcte_link_set_descriptor

PCTE_HSEINK_SET_DESCRIPTORS

Pcte_h_link_set_descriptor

PCTE.LINK_REFERENCES

Pcte_link_reference

PCTE_MESSAGE_TYPES

Pcte message type

PCTE_NAME_SEQUENCE

Pcte_name

PCTE_OBJECT_CRITERIA

Pcte_object_criterion

PCTE_OBJECT_REFERENCES

Pcte_object_reference

PCTE_TYPE_NAMES

Pcte_type_name

PCTE_TYPE_NAMES_IN_SDS

Pcte_type name_in_sds
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PCTE_USER_CRITERIA Pcte_user_criterion
PCTE_VOLUME_INFOS Pcte_volume_info
PCTE_PARAMETER_ITEMS Pcte_parameter_item
PCTE_METHOD_ REQUESTS Pcte_method_request
PCTE_CONTEXT_ADOPTIONS Pcte_context_adoption
PCTE_METHOD_ REQUEST IDS Pcte_method_request_id

8/5.1 Operations on sequences

The following operations are defined on objects of typte_seguence Each opera
a status via its return value, which indicates its succeéss or failure. For an
returned status values, see clause 25, Error Conditions,

In some operations, elements of a sequence can be referenced using an inde
positions of elements within the sequence. The\first element of a sequence ha

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

);

ion returns
interpretation

bX according t
5 the position C

Pcte_sequence_create creates an instance of the sequence type spetyified fyth count

element values specified lbiata, and returns a pointer to it sgequence

Pcte_sequence, discard

Pcte_error-type Pcte_sequence_discard (
Pcte_sequence *sequence

);

discards any allocated data structures associated with it. The data structures

llocated with ¢

Pcte’ sequence_discard releases the contents of the sequence pointedeQ}emceand

element are also discarded, even if they are themselves sequences. A null pginter is returne

sequenceWhen a sequence of types containing an object reference (i.e. object_referenc

link_set_descriptors and object criterion) is discarded, the object references
sequence are unset as defined by the operation object_reference_unset.

Pcte_sequence_copy

Pcte_error_type Pcte_sequence_copy (
Pcte_sequence source_list,
Pcte_sequence destination_list,
Pcte_natural index,

contained in

27
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Pcte_natural source_index,
Pcte_natural count

);

©I1SO/IEC

Pcte_sequence_copy copiesunt subsequent elements of data from the sequsogece _list
from the positionsource_indexo the sequencdestination_listbefore the element at position

index If indexis greater than the number of elementgi@estination_list these eleme

references are copied as they are with the status and evaluation point. Deallgcat
sequence or any of its elements will not affect the destination.

Pcte_sequence_insert_elements
Pcte_error_type Pcte_sequence_insert_elements (

Pcte_sequence sequence,
Pcte_natural index,
Pcte_array_of _sequence_elements data,
Pcte_natural count

\B

sequencdefore the element at positiordex

Pcte_sequence_delete

Pcte_error_type Pcte_sequence_delete (
Pcte_sequence sequence,
Pcte_natural index,

Pcte_natural count

\B

starting with the elementat positiordex

Pcte_sequences_are-equal

Pcte_error_type Pcte_sequences_are_equal (
Pcte_sequenee first_sequence,
Pcte_sequence second_sequence,

Pcte boolean  *equality

\B

Rcte sequences_are_equal returngqnality the value PCTE_TRUE if the two se

first_Sequencand second_Sequena@e equat, and the vatue PCTE_FALCSE otherwi

nts are

Aappended art the end @&stination NSt Copying SEquences IS a deep copy operation,jand object

ng the source

Pcte_sequence_insert_elements insertctat elements specified bgata into the sequence

Pcte_sequence_delete removes tbent subsequent elements from the sequesmglience

guences
se. Two

sequences are equal if they contain the same number of elements and the values of

corresponding elements are equal.

Pcte_sequence_get_index

Pcte_error_type Pcte_sequence_get_index (
Pcte_sequence sequence,
Pcte_sequence_element  element,


https://standardsiso.com/api/?name=92237d8edf8e566f999b7ae7ee3e7fb8

©ISO/IEC ISO/IEC 13719-2:1998(E)

Pcte_integer *index
);
Pcte_sequence_get_index returnggtexthe index of the first occurrence of the given element

elementin the sequencsequencef the element is a member of the sequence; otherwise -1 is
returned.

Peta caaillance aet lanath
=cte—segdence—get—enRgth

Pcte_error_type Pcte_sequence_get_length (
Pcte_sequence sequence,
Pcte_natural *length

);
Pcte_sequence_get_length returniengththe number of elements of'the sequesegguence
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 retwosntelements from the sequensequenceipto data
starting from the element at positimmex

Pcte_sequence_get
Pcte_error_type Pcte_sequehce_get (

Pcte_sequence sequence,

Pcte_natural index,

Pcte_sequence_element  element
);
Pcte_sequence’ get returns élementa copy of the element specified lydex [from the
sequenceeguence

Pcte _Sequence_insert
Pcte/ error_type Pcte_sequence_insert (

Pcte_sequence sequence,
Pcte_natural index,
PCle_sequence_element  element

);
Pcte_sequence_insert inserts in the sequeageencehe elemenelementimmediately before

the element specified bpdex If indexis not less than the length séquencethe element is
appended tgequence

Pcte_sequence_replace

Pcte_error_type Pcte_sequence_replace (
Pcte_sequence sequence,

29
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Pcte_natural index,
Pcte_sequence_element  element

);
Pcte_sequence_replace replaces in the seqeeacencdhe element specified bpdex

the elemenelement If indexis not less than the length efquencethe element is appe
sequence

©I1SO/IEC

with
nded to

Pcte_sequence_append

Pcte_error_type Pcte_sequence_append (
Pcte_sequence sequence,
Pcte_sequence_element  element

);

Pcte_sequence_append appends to the segsemeencehe element specified lement

Pcte_sequence_normalize

Pcte_error_type Pcte_sequence_normalize (
Pcte_sequence sequence

);

Pcte_sequence_normalize reorganizes the segsenoenceo that each element valu
once only, and elements are in an implementation-defined order. Two sequences

Error conditions for sequence operators

The following error conditions maly: be raised by operations on sequences.

- PCTE_SEQUENCE_INVALID_TYPE. Raised by any operation, if the type of &
sequence does not match the required sequence type for that sequence.

- PCTE_SEQUENCE_BAD_HANDLE. Raised by any operation, if a specified
handle is not avalid sequence handle.

- PCTE_SEQUENCE_OUT_OF_DATA. Raised by Pcte_sequence_get_elemespty
does not-containountelements from positiomdex Similarly for Pcte_sequence_co

- PCTEVSEQUENCE_INVALID_INDEX. Raised by Pcte_sequence_gesedfuency
not'eontain an element at positioalex

Forfurther information on error conditions leading to an operational failure, see clau

B OCCUrS
containing the

same element values (i.e. representing the:same unbounded set) are equal after ngrmalization.

specified
sequence
gince
py.

does

se 25, Error

Canditions

Deriving C function semantics from the 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 derivec

as follows:

- C function parameters correspond to abstract operation parameters with the same names.
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C function parameter datatypes correspond to the abstract specification
corresponding abstract parameters as defined in clause 8.

ISO/IEC 13719-

2:1998(E)

datatypes of

Returned values corresponding to results of abstract operations are returned via parame

pointers to objects which contain the returned values. If the result is a mandatory single va

of a simple type, the pointer parameter has the same name as the result. In
cases an explanation is given.

more complic

If the abstract operation contains optional parameters, an explanation of thex

All the operations are mapped to functions which return a Pcte_error ty
indicates success (PCTE_NO_ERROR equivalent to PCTE_OK) or'failure
enumeration values of Pcte_error_type) of the operation. The error’code PG
is equivalent to PCTE_OK (as both have the value zero). Additionally the
Pcte_error_number is set to the same return value of the function after each
should be noted that in case of multi-threading or queue/handlers this globg
be relied upon.

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

Handlers execute as separate threads, subject todmplementation-defined restrig
that case, neither the C language, nor the PCTE. operations provide mechanisn

napping is give

pe value, whic
pne of the oth
TE_NO_ERRC(
global variabl
PCTE call, bt
| variable can

tions. Apart f
s for a progral

execute more than one thread; but an implementation may provide such mechgnisms, which i

be subject to implementation-defined rules:

Headers

Each implementation of this part,of ISO/IEC 13719 must provide a header <P
that contains the definitions of-the constant values, datatypes, and operation inte
the manipulation of sequences as defined in 8.3.

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

Each implementation of this part of ISO/IEC 13719 must provide a header <P
that contains the definitions of the constant values, datatypes, and operation inte
clause 23of ISO/IEC 13719-1.

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

Each implementation of this part of ISO/IEC 13719 must provide a header <P

Cte/sequences
prface bindings

-specific head
eration interf

cte/references
prface bindings

cte/limits.h> th

cte/errors.h> il

contains the definitions of the constant values and datatypes for errors defined in annex C

ISO/IEC 13719-1.

In addition, each implementation must provide a single header <Pcte/pcte.h>
include all the other headers.

which is used

Each clause-specific header must provide all definitions necessary for the correct functioning

the operations of that clause. This may be achieved by including other headers.
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The names of the headers are meant to be interpreted by the C processor as a directory 'Pcte’ an
files 'xxx.h'. If this does not map appropriately to a file-naming convention then the
implementation may change the #include directives appropriately.

8.7.1 The global PCTE header

/* The header <Dr‘fpllnr‘tp h> */

#ifndef PCTE_INCLUDED

#define PCTE_INCLUDED 1

#include <Pcte/types.h> [* clause 8.7.2 */
#include <Pcte/sequences.h> [* clause 8.7.3 */
#include <Pcte/references.h> [* clause 23 */
#include <Pcte/limits.h> [* clause 24 */
#include <Pcte/errors.h> I* clause 25 */
#include <Pcte/oms.h> [* clause 9 */
#include <Pcte/sms.h> [* clause 10 *1
#include <Pcte/devices.h> [* clause 11 *]
#include <Pcte/contents.h> [* clause 12 */
#include <Pcte/execution.h> [* clause 13 */
#include <Pcte/messages.h> [* clause.14 */
#include <Pcte/notification.h> [* clause’15 */
#include <Pcte/activities.h> [* clause 16 */
#include <Pcte/replication.h> [*Clause 17 */
#include <Pcte/network.h> {*" clause 18 */
#include <Pcte/discretionary.h> [* clause 19 *
#include <Pcte/mandatory.h> [* clause 20 */
#include <Pcte/auditing.h> [* clause 21 */
#include <Pcte/accounting:h> [* clause 22 */
* header used for cluster management*/

#include <Pcte/clusters.h>

* headers used for object orientation*/

#include <Pcte/interfaces.h>

#include <Pcte/methods.h>

Hendif /* 'PCTE_INCLUDED */

8.7.2 The PCTE basic type header
[* The header <Pcte/types.h> */

#ifndef PCTE_TYPES_INCLUDED

#define PCTE_TYPES_INCLUDED 1

#include <time.h>
#include <Pcte/errors.h>
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#define PCTE_OK 0
#define PCTE_ERROR 1

typedef <integer-type> Pcte_boolean;

#define PCTE_TRUE (Pcte_boolean)0
#define PCTE_FALSE (Pcte_boolean) 1

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;

[* Empty string can be used in all operations that have a string as input parame
[* the user wants to pass a null value for the string.

Pcte_string Pcte_null_string =.{0, ™},

Pcte_error_type Pcte_string. discard (
Pcte_string string

);

#endif /* IPCTE_TYPES_INCLUDED */

The PCTE-sequence header

[* Thedeader <Pcte/sequences.h> */

#ifndef PCTE_SEQUENCES_INCLUDED
#define PCTE_SEQUENCES_INCLUDED 1

pter, where
*/

#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;

typedef Pcte_sequence Pcte_attribute references;
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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;
typedef Pcte_sequence Pcte_integrity_criteria;
typedef Pcte_sequence Pcte_key types;

typedef Pcte_sequence Pcte_h_key types;
typedef Pcte_sequence Pcte_key types_in_sds;
typedef Pcte_sequence Pcte_link_set_descriptors;
typedef Pcte_sequence Pcte_h_link_set_descriptors;
typedef Pcte_sequence Pcte_link_names;

typedef Pcte_sequence Pcte_link_references;
typedef Pcte_sequence Pcte_message_types;
typedef Pcte_sequence Pcte_name_sequence;
typedef Pcte_sequence Pcte_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;

typedef enum {
PCTE_ACCOUNTING_FILE, PCTE_ACL, PCTE_AUDIT_FILE,
PCTE_ATTRIBUTE_ASSIGNMENTS, PCTE_H_ATTRIBUTE_ASSIGNMENTS,
PCTE_ATTRIBUTE_NAMES, PCTE_ATTRIBUTE_REFERENCES, PCTE_BUFHER,
PCTE_CONFIDENTIALITY_CRITERIA, PCTE_ENUMERATION_VALUE_TYPE,

DOTE L) -AILIANAMI A MN—\/LAL LI TN/

£
PCTEHENUMERATION_VALOUETYPE;

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_OBJECT REFERENCES, PCTE_TYPE_NAMES,
PCTE_TYPE_NAMES_IN_SDS, PCTE_TYPE_REFERENCES,
PCTE_USER_CRITERIA, PCTE_VOLUME_INFOS

} Pcte_sequence_type;

34


https://standardsiso.com/api/?name=92237d8edf8e566f999b7ae7ee3e7fb8

©ISO/IEC ISO/IEC 13719-2:1998(E)

typedef void *Pcte_sequence_element;
typedef void *Pcte_array_of sequence_elements;
Pcte_error_type Pcte_sequence_create (

Pcte_sequence_type type,
Pcte_array_of _sequence_elements data,
Pcte natural count,
Pcte_sequence *sequence

);

Pcte_error_type Pcte_sequence_discard (
Pcte_sequence *sequence

);

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_error_type Pcte_sequence_insert_elements (
Pcte_sequence sequence,
Pcte_natural index,
Pcte_array of sequence_elements  data,
Pcte_natural count

);

Pcte_error_type Pcte_sequence_delete (
Pcte_sequence sequence,

Pcte_natural index,
Pcte_natural count

);

Pcte_errortype Pcte_sequences_are_equal (
Pcte~sequence first_sequence,
Pcte-sequence second_sequence,
Rete_boolean  *equality

%

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

);
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Pcte_error_type Pcte_sequence_get_elements (

Pcte_sequence sequence,
Pcte_natural index,
Pcte_array_of sequence_elements data,
Pcte_natural count

);

PCle_error_type Pcle_sequence_get (
Pcte_sequence sequence,
Pcte_natural index,
Pcte_sequence_element element

\B

Pcte_error_type Pcte_sequence_insert (
Pcte_sequence sequence,
Pcte_natural index,
Pcte_sequence_element element

\B

Pcte_error_type Pcte_sequence_replace (
Pcte_sequence sequence,
Pcte_natural index,
Pcte_sequence_element  element

\B

Pcte_error_type Pcte_sequence_append:(
Pcte_sequence sequence,

Pcte_sequence_element  element
);
Pcte_error_type Pcte_sequence_normalize (
Pcte_sequence sequence

);
#endif /* IPCTE_SEQUENCES_INCLUDED */

9 gbject management

[*[The header <Pcte/oms.h> */
#ifndef PCTE_OMS_INCLUDED

#Caﬁna DCTE _OMS INCILLIDED 1
T O D&

CTHCT T OIvVio _1IvVo

#include <Pcte/types.h>
#include <Pcte/references.h>
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9.1 Object management datatypes

typedef enum {

PCTE_COMPOSITION = 1<<0,
PCTE_EXISTENCE = 1I<<],

PCTE_REFERENCE = 1<<2,
PCTE_DESIGNATION = 1<<3,

PCTE_IMPLICIT = 1<<4

} Pcte_category;
typedef Pcte_natural Pcte categories;

#define PCTE_ALL_CATEGORIES (Pcte_natural) (PCTE_COMPQSIIION |\
PCTE_EXISTENCE | PCTE_REFERENCE | PCTE_DESIGNATION |\
PCTE_IMPLICIT)

typedef enum {
PCTE_BOOLEAN_ATTRIBUTE, PCTE_INTEGER_ATFRIBUTE,
PCTE_NATURAL_ATTRIBUTE, PCTE_FLOAT_AT TRIBUTE,
PCTE_STRING_ATTRIBUTE, PCTE_TIME_ATTRIBUTE,
PCTE_ENUMERATION_ATTRIBUTE

} Pcte_value_type;

[* The PCTE datatype Value_type is a uniof which also contains the constituent type *f
/* 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_RROPERTIES an additional parameter is usgd to */
[* return an enumeration value.type if necessary. In all other 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;

FPcteattribute—vatue;
typedef struct {
Pcte_attribute_name  attribute;

Pcte_attribute _value  value;
} Pcte_attribute_assignment;

typedef struct {
Pcte_attribute_reference  attribute;
Pcte_attribute value value;

} Pcte_h_attribute_assignment;
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#include <Pcte/sequences.h>
typedef Pcte_sequence Pcte_attribute_assignments;
typedef Pcte_sequence Pcte_h_attribute_assignments;

©I1SO/IEC

[* The PCTE datatype attribute assignments, which is a map from attribute reference to a */

[* value type, is mapped to the sequeRcie_attribute_assignmentsndicated by */

[ PETEATTRIBUTE_ASSIGNMENT with the Cetement datatype */

It Pcte_attribute_assignment The componerdttribute represents the domain of the vlnap */

It whereas the componewnalue_typeindicates the value of the map. If a parameter of type */
It Pcte_attribute_assignmentss passed as an input parameter to an operation-and iffthere */
/¥ is more than one entry in the sequence with the same value of the comgibrrleute , | */

It only the first of these entries is recognized in the operation. */
typedef enum {

PCTE_INTERNAL_LINKS, PCTE_EXTERNAL_LINKS, PCTECALL_LINKS
Pcte_link_scope;

[

ypedef enum {
PCTE_EQUAL_TYPE, PCTE_ANCESTOR_TYPE,PCTE_DESCENDANT_TYPH
PCTE_UNRELATED_TYPE

}Pcte_type_ancestry;

~+

ypedef enum {
PCTE_ANCESTOR_VSN, PCTE_DESGENDANT_VSN, PCTE_SAME_VSN,
PCTE_RELATED_VSN, PCTE_UNRELATED_VSN

}Pcte_version_relation;

~+

ypedef enum {
PCTE_ATOMIC, PCTE_COMPOSITE
Pcte_object_scope;

—

ypedef enum {
PCTE_ACCESSIBLE;PCTE_INACCESSIBLE,PCTE_UNKNOWN
Pcte_volume_accessibility;

b e

include <Pcte/devices.h>

~+

ypedef struct{
Pcte nolume_identifier volume;
Pcte~volume_accessibility mounted;
}HPetel volume_info;

t madaof ctrriet [

]'JCUCI SLUUGL 1
Pcte_object_reference origin;
Pcte_link_names links;

} Pcte_link_set_descriptor;

typedef struct {
Pcte_object_reference origin;
Pcte_link_references  links;
} Pcte_h_link_set_descriptor;

#define PCTE_MAX_EXACT _IDENTIFIER_SIZE PCTE_MAX_KEY_SIZE
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9.2

typedef Pcte_octet
Pcte_exact_identifier [PCTE_MAX_EXACT_IDENTIFIER_SIZE + 1];

#include <Pcte/discretionary.h>

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 optionaliparameatererse_keyo the abstract oper
[* is achieved by specifyingeverse_keyas 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_objectreference origin,
Pcte_link_reference link

);
/*9.2.3%€INK_DELETE_ATTRIBUTE */

Pcteerror_type Pcte_link_delete_attribute (
Pcte_object_reference origin,

Ation

Pcte_link_name link,
Pcte_aftribute_name atiribute

);

Pcte_error_type Pcte_h_link_delete_attribute (
Pcte_object_reference origin,
Pcte_link_reference link,
Pcte_attribute _reference  attribute

);

*/

ISO/IEC 13719-2:1998(E)

*/
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[*9.2.4 LINK_GET_ATTRIBUTE */

Pcte_error_type Pcte_link_get_attribute (
Pcte_object_reference origin,
Pcte_link_name link,
Pcte_attribute_name  attribute,
Pcte_attribute_value  *value

©I1SO/IEC

)

Rcte_error_type Pcte_h_link_get_attribute (
Pcte_object_reference origin,
Pcte_link_reference link,
Pcte_attribute_reference  attribute,
Pcte_attribute_value *value

)

~~

F9.2.5 LINK_GET_DESTINATION_VOLUME */

Rcte_error_type Pcte_link_get_destination_volume (
Pcte_object_reference origin,

Pcte_link_name link,

Pcte_volume_info *volume_info

Rcte_error_type Pcte_h_link_get_destination-“volume (
Pcte_object_reference origin,

Pcte_link_reference link,

Pcte_volume_info *volume_info

~~

£ 9.2.6 LINK_GET_KEY */

Rcte_error_type Pcte_link ‘get_key (
Pcte_object_reference" origin,
Pcte_link_name link,
Pcte_key key

Rcte_error_type Pcte_h_link_get_key (
Pcte .object_reference origin,
Pcte-link _reference link,
Pcte_key key

)

[*9.2.7 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 (
Pcte_object_reference origin,
Pcte_link_reference link,
Pcte_link_reference *reverse_link,
Pcte_object_reference *dest

);

ISO/IEC 13719-

2:1998(E)

7>t the abstract operation returns no valueamerse_linkhenreverse_InkKis Set 10
[* for Pcte_h_link_get_reverse and is set to a string of zero length for Pcte_link’|

/*9.2.8 LINK_GET_SEVERAL_ATTRIBUTES */
Pcte_error_type Pcte_link_get_attributes_in_working_schema (

Pcte_object_reference origin,
Pcte_link_name link,
Pcte_attribute_assignments  *values

);

Pcte_error_type Pcte_h_link_get_attributes_in_working.-schema (
Pcte_object_reference origin,
Pcte_link_reference link,
Pcte_h_attribute_assignments *values

);

Pcte_error_type Pcte_link_get_attributes.f _types (
Pcte_object_reference origin;
Pcte_link_name link;
Pcte_attribute_names attributes,
Pcte_attribute_assignments *values

);

Pcte_error_type Pcte_.h' link_get_attributes_of _types (
Pcte_object_reference origin,
Pcte_link_reference link,
Pcte_attribute, ‘references attributes,
Pcte_h_attnbute_assignments *values

);

[* Theseffect of specifyingttributesas VISIBLE_ATTRIBUTE_TYPES to the abst
[* operation is achieved by the operation Pcte_link_get_attributes_in_working_9
/*>The effect of specifyingttributesas a set of attribute designators to the abstrag
/* operation is achieved by the operation Pcte_link_get_attributes_of types.

ULL ¥/
get_reverse. *

ract */

chema. *

t */
*/

/*9.2.9 LINK_REPLACE */

Pcte_error_type Pcte_link_replace (

Pcte_object_reference origin,
Pcte_link_name link,
Pcte_object_reference new_origin,
Pcte_link_name new_link,
Pcte_key new_reverse_key

41
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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

©I1SO/IEC

~~

F9.2.10 LINK_RESET_ATTRIBUTE */
Rcte_error_type Pcte_link_reset_attribute (

Pcte_object_reference origin,
Pcte_link_name link,
Pcte_attribute_name attribute

)

Rcte_error_type Pcte_h_link_reset_attribute (
Pcte_object_reference origin,
Pcte_link_reference link,

Pcte_attribute _reference  attribute

~~

F9.2.11 LINK_SET_ATTRIBUTE */

Rcte_error_type Pcte_link_set_attribute (

Pcte_object_reference origin,
Pcte_link_name link,
Pcte_attribute_name attribute,
Pcte_attribute_value *value

)

Rcte_error_type Pcte_h_link .set_attribute (
Pcte_object_reference origin,
Pcte_link_reference link,
Pcte_attribute _reference  attribute,
Pcte_attribute. value *value

)

~~

F9.2.12 LINK_SET_SEVERAL_ATTRIBUTES */

Rcte_error_type Pcte_link_set_several_attributes (
Pcte_object_reference origin,
Pcte_link_name link,

Pcte_attribute_assignments  attributes

);

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

/*9.3.1 OBJECT_CHECK_TYPE */

Pcte_error_type Pcte_object_check_type (
Pcte_object_reference object,
Pcte_type_name type2,

D v t *ralat:

ISO/IEC 13719-2:1998(E)

Rete—type—ancestry retation

);

Pcte_error_type Pcte_h_object_check_type (
Pcte_object_reference object,
Pcte_type_reference  type2,
Pcte_type_ancestry *relation

);

/*9.3.2 OBJECT_CONVERT */

Pcte_error_type Pcte_object_convert (
Pcte_object_reference object,
Pcte_type_name type

);

Pcte_error_type Pcte_h_object_convert (
Pcte_object_reference object,
Pcte_type_reference  type

);

/*9.3.3 OBJECT_COPY */

Pcte_error_type Pcte_object-copy (

Pcte_object_reference object,
Pcte_object_reference new_origin,
Pcte_link_name new_link,

Pcte_key reverse_key,
Pcte_object reference on_same_volume_as,
Pcte_atomic_access_rights *access_mask,
Pcte_object_reference *new_object

);
Pcteerror_type Pcte_h_object_copy (

Pcte_object_reference object,
Pcte_object_reference new_origin,
Pcte_link_reference new_link,

Pcte_key
Pcte_object_reference
Pcte_atomic_access_rights
Pcte_object_reference

);

reverse_key,
on_same_volume_as,
*access_mask,
*new_object

[* The effect of not providing the optional parameatererse_keyo the abstract */
[* operation is achieved by specifyingverse_keyas NULL. The effect of not providing  */
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[* the optional parameten_same_volume_a&g the abstract operation is achieved by */
[* specifyingon_same_volume_aas 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 reverse_key,

Pcte_object_reference on_same_volume_as,

Pcte_atomic_access_rights *access_mask,

Pcte_object_reference *new_object
)
Rcte_error_type Pcte_h_object_create (

Pcte_type_reference type,

Pcte_object_reference new_origin,

Pcte_link_reference new_link,

Pcte_key reverse_key,

Pcte_object_reference on_same_volume as,

Pcte_atomic_access_rights *access_mask;

Pcte_object_reference *new_object
)
It The effect of not providing the optional-parameatevrerse_keyo the abstract operatiory  */
IF is achieved by specifyingeverse_keyas NULL. The effect of not providing the */
/¥ optional parameteon_same_volune_ag the abstract operation is achieved by */
It specifyingon_same_volume. ags Pcte_null_object_reference. */
/f 9.3.5 OBJECT_DELETE */
Rcte_error_type Pcte_object_delete (

Pcte_object_reference origin,

Pcte_link_name link
)
Rcte_error_type Pcte_h_object_delete (

Pcte_object_reference origin,

Pctevlink_reference link
)
/t9:3.6 OBJECT DEILETE 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

);
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/*9.3.7 OBJECT_GET_ATTRIBUTE */

Pcte_error_type Pcte_object_get_attribute (
Pcte_object_reference object,
Pcte_attribute_name  attribute,
Pcte_attribute_value  *value

);

Pcte_error_type Pcte_h_object_get_attribute (
Pcte_object_reference object,
Pcte_attribute _reference  attribute,
Pcte_attribute_value *value

);

/*9.3.8 OBJECT_GET_PREFERENCE */

Pcte_error_type Pcte_object_get_preference (
Pcte_object_reference object,
Pcte_key key,
Pcte_type_name type
);
Pcte_error_type Pcte_h_object_get preference’(
Pcte_object_reference object,
Pcte_key key,
Pcte_type_reference  *type
);
[* If the abstract operation returfis key, key is set as a string of zero length. If the
[* operation returns ntype type is set to NULL for Pcte_h_object_get preferenceg
[* string of zero length for Pcte_object_get_preference.

/*9.3.9 OBJECT_GET.SEVERAL_ATTRIBUTES */
Pcte_error_type Rcte_object_get_attributes_in_working_schema (

Pcte_object reference object,
Pcte_attribate_assignments *values

);

Pcte_eyror_type Pcte_h_object_get_attributes_in_working_schema (
Pcte_object_reference object,
Pcte_h_attribute_assignments *values

)i

Pcte_error_type Pcte_object_get_attributes_of_types (
Pcte_object_reference object,
Pcte_attribute_names attributes,
Pcte_attribute_assignments  *values

);

ISO/IEC 13719-2:1998(E)

abstract
and to a
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/*

Pcte_error_type Pcte_h_object_get_attributes_of_types (

Pcte_object_reference object,
Pcte_attribute_references attributes,
Pcte_h_attribute_assignments *values

©I1SO/IEC

The effect of specifyingttributesas VISIBLE_ATTRIBUTE_TYPES to the abstract */

- ~ ~ O~~~

~~

~~

F9.3.10 OBJECT_GET_TYPE */

Pcte_error_type Pcte_object_get_type (
Pcte_object_reference object,
Pcte_type_name type

Pcte_error_type Pcte_h_object_get_type (
Pcte_object_reference object,
Pcte_type_reference  *type

F9.3.11 OBJECT_IS_COMPONENT */

Pcte_error_type Pcte_object_is_component{
Pcte_object_reference objectl,
Pcte_object_reference object2,
Pcte_boolean *value

F9.3.12 OBJECT_LIST_LINKS */

Pcte_error_type Pcte_object list_all_links (

Pcte_object_reference origin,
Pcte_link_scope extent,
Pcte_object_seope scope,
Pcte_categeries categories,

Pcte_link/set_descriptors  *links

Rcte serror_type Pcte_h_object_list_all_links (

operation IS achieved by The operation PCle_object_getl_atributes_in_working_schema.  */
F The effect of specifyingttributesas a set of attribute designators to the abstract */
F operation is achieved by the operation Pcte_object_get_attributes_of_types!

*/

Pcte_object_reference origin,
Pcte—tink—scope extent;
Pcte_object_scope scope,
Pcte_categories categories,

Pcte_h_link_set_descriptors  *links

);
/*
/*
[* returned link names are type identifiers.

The effect of specifyingisibility as ALL_LINK_TYPES is achieved by the operation */
Pcte_object_list_all_links. For Pcte_object_list_all_links, all the link type names in the  */

*/
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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
\.

77

Pcte_error_type Pcte_h_object_list_links_in_working_schema (

Pcte_object_reference origin,
Pcte_link_scope extent,
Pcte_object_scope scope,
Pcte_categories categories,

Pcte_h_link_set_descriptors  *links

);

[* The effect of specifyingisibility as VISIBLE_TYPES is-achieved by the operatjon */
[* Pcte_object_list_links_in_working_schema. */
Pcte_error_type Pcte_object_list_links_of_types (

Pcte_object_reference origin,

Pcte_link_scope extent,

Pcte_object_scope scope,

Pcte_type_names types,

Pcte_link_set_descriptors  *links
);
Pcte_error_type Pcte_h_objectist_links_of types (

Pcte_object_reference origin,

Pcte_link_scope extent,

Pcte_object_scope scope,

Pcte_type_references types,

Pcte_h_link_set) descriptors  *links
);
[* The effeet of specifyingisibility as link type nominators is achieved by the opefation */
I* Pctesobject_list_links_of types. */

[*9.3:13 OBJECT_LIST_VOLUMES */

Pecte_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,
Pcte_object_reference on_same_volume_as,
Pcte_object_scope scope

);

47


https://standardsiso.com/api/?name=92237d8edf8e566f999b7ae7ee3e7fb8

ISO/IEC 13719-2:1998(E)

48

/*9.3.15 OBJECT_RESET_ATTRIBUTE */

Pcte_error_type Pcte_object_reset_attribute (
Pcte_object_reference object,
Pcte_attribute_name  attribute

);

Pcte_error_type Pcte_h_object reset attribute (

©I1SO/IEC

Pcte_object_reference object,
Pcte_attribute_reference  attribute

~~

F9.3.16 OBJECT_SET_ATTRIBUTE */

Rcte_error_type Pcte_object_set_attribute (
Pcte_object_reference object,
Pcte_attribute_name  attribute,
Pcte_attribute_value  *value

Rcte_error_type Pcte_h_object_set_attribute (

Pcte_object_reference object,
Pcte_attribute_reference  attribute,
Pcte_attribute value *value

~~

F9.3.17 OBJECT_SET_PREFERENCE #

Rcte_error_type Pcte_object_set preference (
Pcte_object_reference object,
Pcte_type_name type,

Pcte_key key

Rcte_error_type Pcte ch-object_set_preference (
Pcte_object_reference object,
Pcte_type_reféerence  type,

Pcte_key key

Fachieved by specifyingype as NULL. The effect of not providing the optional

)
It The éffect of not providing the optional parameigyeto the abstract operation is
/
It cparameteikeyto the abstract operation is achieved by specifiggngas NULL.

*/

/*9.3.18 OBJECT_SET_SEVERAL_ATTRIBUTES */

Pcte_error_type Pcte_object_set several_attributes (
Pcte_object_reference object,
Pcte_attribute_assignments  attributes

);

*/
*/
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Pcte_error_type Pcte_h_object_set_several_attributes (

Pcte_object_reference object,
Pcte_h_attribute_assignments attributes

);
/¥9.3.19 OBJECT_SET_TIME_ATTRIBUTES */
Pcte_error_type Pcte object set_time_attributes (

ISO/IEC 13719-2:1998(E)

Pcte_object_reference object,

Pcte_time last_access,
Pcte_time last_modification,
Pcte_object_scope scope

);

[* The effect of not providing the optional parameteit_accessrlast modificatiorfo the */
[* abstract operation is achieved by specifyiast _acces®r last maodification as */

[* Pcte_null_time.
/*9.3.20 VOLUME_LIST_OBJECTS */

Pcte_error_type Pcte_volume_list_objects (
Pcte_object_reference volume,
Pcte_type_names types,
Pcte_object_references *objects

);

Pcte_error_type Pcte_h_volume_list-objects (
Pcte_object_reference volume;
Pcte_type_references types,
Pcte_object_references. *objects

);

Version operations

/*9.4.1 VERSION_ADD_PREDECESSOR */

Pcte_errortype Pcte_version_add_predecessor (
Pcteobject_reference version,
Pcteobject_reference new_predecessor

);
/£'9.4.2 VERSION_IS_CHANGED */

*/

Pcte_error_type Pcte_version_is_changed (
Pcte_object_reference version,
Pcte_key predecessor,
Pcte_boolean *changed

);

/*9.4.3 VERSION_REMOVE */

Pcte_error_type Pcte_version_remove (
Pcte_object_reference version

);
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*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 */
Rcte_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

)

Rcte_error_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

)

/¥ The effect of not providing the optional parametaer same_volume_&s the abstract */
/¥ operation is achieved by specifyimgp_same_volume_aas Pcte_null_object_referenge. */
/

R

F9.4.6 VERSION_SNAPSHQT*/
Pcte_error_type Pcte_version_snapshot (

Pcte_object_reference version,
Pcte_object_reference new_origin,
Pcte_link_name new_link,
Pcte_objectcreference on_same_volume_as,
Pcte_atonrlic_access_rights *access_mask,
Pcte_object_reference *new_version

Rcte. error_type Pcte_h_version_snapshot (

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
);
[* The effect of not providing the optional paramatew_link_and_origirio the abstract  */
[* operation is achieved by specifyimgw _link as NULL and new_origin as */
[* Pcte_null_object_reference. The effect of not providing the optional parameter */
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[* on_same_volume_4s the abstract operation is achieved by specifying

[* on_same_volume_aas Pcte_null_object_reference.
/*9.4.7 VERSION_TEST_ANCESTRY */
Pcte_error_type Pcte_version_test_ancestry (

ISO/IEC 13719-2:1998(E)

*/
*/

10

10

Pcte_object_reference versionl,
Pcte_object reference version2
Pcte_version_relation *ancestry

)i
/*9.4.8 VERSION_TEST DESCENT */
Pcte_error_type Pcte_version_test_descent (

Pcte_object_reference versionl,
Pcte_object_reference version2,
Pcte_version_relation *descent

);
#endif /* IPCTE_OMS_INCLUDED */

Schema management

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

#ifndef PCTE_SMS_INCLUDED
#define PCTE_SMS_INCLUDED 1

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

1 Schema management datatypes

typedef entim {

PCTE.CREATE_MODE = 1<<0,
PCTE_DELETE_MODE = 1<<1,
PETE_READ_MODE = 1<<2,
PCTE_WRITE_MODE = 1<<3,
PCTE_NAVIGATE_MODE = 1<<4

} Pcte_definition_mode_value;
typedef Pcte_natural Pcte_definition_mode_values;

typedef enum {
PCTE_DUPLICATED, PCTE_NOT_DUPLICATED
} Pcte_duplication;
typedef enum {
PCTE_SHARABLE, PCTE_EXCLUSIVE
} Pcte_exclusiveness;
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typedef enum {
PCTE_ATOMIC_STABLE, PCTE_COMPOSITE_STABLE, PCTE_NOT_STABLE
} Pcte_stability;

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_typecorresponds to the PCTE datatype Contents_type. The value
It PCTE_NO_CONTENTS corresponds to absence of a Contents_type result from

It SDS_GET_OBJECT_TYPE_PROPERTIES and
If WS_GET_OBJECT_TYPE_PROPERTIES.
t

ypedef 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_boeund;

Pcte_link_type_properties;

}
It Pcte_link_type_propertiescorresponds to a number of parameter types in
It SDS_CREATE_RELATIONSHIP-TYPE, and to a number of result types of
It SDS_GET_LINK_TYPE_PROPERTIES and

It WS_GET_LINK_TYPE_PROPERTIES.

t

ypedef enum {
PCTE_OBJECT, RCTE_OBJECT_ALL,
PCTE_LINK_KEY; PCTE_LINK_NON_KEY
}Pcte_attribute_scan_kind;

~+

ypedef enum{
PCTE_ORIGIN, PCTE_ORIGIN_ALL, PCTE_DESTINATION,
PCTE.DESTINATION_ALL, PCTE_KEY, PCTE_NON_KEY
HPctezlink_scan_kind;

~+

pedef enum {

PCTE_CHILD, PCTE_DESCENDANT, PCTE_PARENT, PCTE_ANCESTOR,
PCTE_ATTRIBUTE, PCTE_ATTRIBUTE_ALL, PCTE_LINK_ORIGIN,
PCTE_LINK_ORIGIN_ALL, PCTE_LINK_DESTINATION,
PCTE_LINK_DESTINATION_ALL

} Pcte_object_scan_kind;

typedef enum {
PCTE_OBJECT_TYPE, PCTE_LINK_TYPE, PCTE_ATTRIBUTE_TYPE,
PCTE_ENUMERAL_TYPE

} Pcte_type_kind;

©I1SO/IEC
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#define PCTE_MAX_ENUMERAL_TYPE_IMAGE_SIZE PCTE_MAX_NAME_SIZE

typedef Pcte_octet

Pcte_enumeral_type_image [PCTE_MAX_ENUMERAL_TYPE_IMAGE_SIZE + 1];

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 Pctexsds_create boolean_attribute type (

Pcte_object_reference sds,
Pcte_name local_name,
Pcte_boolean initial_value,
Pcte_duplication duplication,
Pcte<type_name_in_sds  new_type

{*7The effect of not providing the optional paramdtaral _nameto the abstract operation is */
/* achieved by specifyingpcal_nameas NULL. The effect of not providing the optional  */

¥ parameteinitial_valueto the absfract operation is achieved by speciyiigl_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 (

-~ S~~~ ~.

- S~ O~~~ \—

k
k
k
k

F10.2.6 SDS_CREATE_ENUMERAL_TYPE */

Pcte _error_type Pcte_sds_create_enumeral_type (

k
Fachieved by specifyingpcal_nameas NWLL.

F10.2.7 SDS_CREATE_ENUMERATION_ATTRIBUTE_TYPE */
Pcte_error_type Pcte_sds_creates enumeration_attribute_type (

)
/
/
/
/

k
k
k
k

Pcte_object_reference object,
Pcte_name local_name,
Pcte_natural lower_bound,
Pcte_natural upper_bound,
PCle_duplication duplication,

Pcte_key types_in_sds key types,
Pcte_type_name_in_sds  new_type

The effect of not providing the optional paramdteral_nameto the abstract operation
achieved by specifyingpcal_nameas NULL. The effect of not providing the optiona
parametemupper_boundo the abstract operation is achieved by specifyipger_bound
as 0.

Pcte_object_reference sds,
Pcte_name local_name,
Pcte_type_name_in_sds new_type

The effect of not providing the optional paramdteral_nameto the abstract operation

Pcte_object_reference sds,
Pcte_name local_name,
Pcte_type names_in_sds values,
Pcte_duplication duplication,
Pcte_natural initial_value,

Pcte_type_mame_in_sds  new_type

The effect of not providing the optional paramdteral_nameto the abstract operation
achieved by specifyingpcal_nameas NULL. The effect of not providing the optiona
parametetinitial_valueto the abstract operation is achieved by specifinit@l_value

as 0

/*10.2.8 SDS_CREATE_FLOAT_ATTRIBUTE_TYPE */

Pcte_error_type Pcte_sds_create float_attribute_type (

Pcte_object_reference sds,
Pcte_name local_name,
Pcte_float initial_value,
Pcte_duplication duplication,

Pcte_type_name_in_sds new_type

©I1SO/IEC
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The effect of not providing the optional paramdteral_nameto the abstract operation

Is achieved by specifyinpcal_nameas NULL. The effect of not providing the
optional parameteinitial_valueto the abstract operation is achieved by specifyi
initial_value as 0.0.

/*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 _name_in_sds  new_type

The effect of not providing the optional paramdteral_nameo the abstract oper
achieved by specifyingpcal_nameas NULL. The effect ef\not providing the op
parametetinitial_valueto the abstract operation is achieved by specifiiil_val
as 0.

/*10.2.10 SDS_CREATE_NATURAL_ATTRIBUTE. TYPE */

Pcte_error_type Pcte_sds_create natural_attribute_type (

Pcte_object_reference sds,
Pcte_name local_name;
Pcte_natural initial_value,
Pcte_duplication duplication,
Pcte_type _name_in_sds pew_type

The effect of not providing the optional paramdteral_nameto the abstract oper
achieved by specifyingpcal_nameas NULL. The effect of not providing the op
parametetinitial_yalueto the abstract operation is achieved by specifiiil_val
as 0.

/*10.2.11 SDS.-CREATE_OBJECT_TYPE */

Pcte_errortype Pcte_sds_create_object_type (

Pctel/object_reference sds,
Pcte_name local_name,
Pcte_type_names_in_sds parents,
Pcte_type name_in_sds new_type

2:1998(E)

*/
*/
ng */
*/

*/
*/
*/
*/

htion is
ional
he

*/
*/
*/
*/

htion is
ional
he

[* The effect of not providing the optional paramdtaral_nameto the abstract operation is */

/*

achieved by specifyingpcal_nameas NULL.

*/
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/*10.2.12 SDS_CREATE_RELATIONSHIP_TYPE */

Pcte_error_type Pcte_sds_create_relationship_type (

Pcte_object_reference sds,

Pcte_name forward_local _name,
Pcte_link_type_properties *forward_properties,
Pcte_key types_in_sds forward_key_types,

A > A > > > A A

S~ S~ S S~~~ .~

-~ S~~~ ~.

F10.2.13 SDS_CREATE_STRING_ATTRIBUTE_TYPE */

Pcte_error_type Pcte_sds_create_stringzattribute_type (

PCle_name Teverse_local_name,
Pcte_link_type_properties *reverse_properties,
Pcte_key types_in_sds reverse_key_types,
Pcte_type name_in_sds forward_type,
Pcte_type_name_in_sds reverse_type

The effect of not providing the optional paramdtamward_local_naimgo the abstract */
operation is achieved by specifyifiggward_local_nameas NULLThe effect of not | */
providing the optional parametegverse local_nami the abstract operation is achig¢ved */
by specifyingreverse_local_names NULL. The effect of not providing the optional */

parameterforward_upper_boundb the abstract operation is achieved by specifying */
forward_properties.upper_bound as 0. The effectofnot providing the optional */
parameterreverse_upper_bound the abstract opertation is achieved by specifying */
reverse_properties.upper_boundas 0. */

Pcte_object_reference sds,
Pcte_name localxrame,
Pcte_string *Initial_value,
Pcte_duplication duplication,

Pcte_type_name_in_sds - new_type

);
/*
/*
/*
/*

F The effect of not providing the optional paramdteral_nameto the abstract operatior]is */
Fachieved by specifyingpcal_nameas NULL. The effect of not providing the optiona */
F parameteiinitial’_valueto the abstract operation is achieved by specifiit@al_value | */
Fas NULL */
F10.2.14'SDS_CREATE_TIME_ATTRIBUTE_TYPE */
Pcte ‘error_type Pcte_sds_create_time_attribute type (

Rcte_object_reference sds,

Pcte_name [ocal_name,

Pcte_time initial_value,

Pcte_duplication duplication,

Pcte_type_name_in_sds new_type

The effect of not providing the optional paramdteral_nameto the abstract operation is */
achieved by specifyingpcal_nameas NULL. The effect of not providing the optional */
parametetinitial_valueto the abstract operation is achieved by specifini@l_value  */

as Pcte_reference_time. */
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/*10.2.15 SDS_IMPORT_ATTRIBUTE_TYPE */
Pcte_error_type Pcte_sds_import_attribute type (

Pcte_object_reference to_sds,
Pcte_object_reference from_sds,
Pcte_type _name_in_sds type,
Pcte_name local_name

)
[* The effect of not providing the optional paramdtaral_nameto the abstract Operation is
[* achieved by specifyingpcal_nameas NULL. */
/*10.2.16 SDS_GET_NAME */

Pcte_error_type Pcte_sds_get name (
Pcte_object_reference sds,
Pcte_name name

);
/*10.2.17 SDS_IMPORT_ENUMERAL_TYPE */
Pcte_error_type Pcte_sds_import_enumeral_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 paramdtaral_nameto the abstract operation is
[* achieved by specifyingpcal ,nhameas NULL. */

/*10.2.18 SDS_IMPORT ALINK_TYPE */
Pcte_error_type Pcte ssds_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 paramdtaral_nameto the abstract operation is
[* <achieved by specifyingpcal_nameas NULL. */

/¥10.2.19 SDS_IMPORT_OBJECT_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 paramdtaral_nameto the abstract operation is */
[* achieved by specifyingpcal_nameas NULL. */
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/*10.2.20 SDS_INITIALIZE */

Pcte_error_type Pcte_sds_initialize (
Pcte_object_reference sds,
Pcte_name name

);
/*10.2.21 SDS_REMOVE */

Rcte_error_type Pcte_sds_remove (
Pcte_object_reference sds
)

/f 10.2.22 SDS_REMOVE_DESTINATION */

Rcte_error_type Pcte_sds_remove_destination (
Pcte_object_reference sds,
Pcte_type_name_in_sds link_type,
Pcte_type name_in_sds  object_type

~~

F10.2.23 SDS_REMOVE_TYPE */

Rcte_error_type Pcte_sds_remove_type (
Pcte_object_reference sds,
Pcte_type_name_in_sds type

~~

£ 10.2.24 SDS_SET_ENUMERAL_TYPE_IMAGE */

Rcte_error_type Pcte_sds_set _enumeral_type_image (
Pcte_object_reference sds,

Pcte_type _name_in_sds type,
Pcte_enumeral_type_image image

F The effect of notproviding the optional paramataageto the abstract operation is
Fachieved by specifyingnageas NULL.

F10.2.25 SDS)SET_TYPE_MODES */

Pcte_errorvtype Pcte_sds_set _usage _mode (
Pcterobject_reference sds,
Rcte_type_name_in_sds type,
Pcte_definition_mode_values usage_mode

- S~~~ \—

);
Pcte_error_type Pcte_sds_set_export_mode (
Pcte_object_reference sds,
Pcte_type _name_in_sds type,
Pcte_definition_mode_values export_mode
);
[* The effect of not providing the optional paramet&port_modes obtained by calling
[* Pcte_sds_set usage_mode. The effect of not providing the optional parameter

©I1SO/IEC
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[* usage_modes obtained by calling Pcte_sds_set_export_mode. The effect of providing  */

/* both optional parameterssage_modandexport_modes 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,

Pcte_name local_name
);
[* The effect of not providing the optional paramdtaral _nameto the abstract operation is */
[* achieved by specifyingpcal_nameas NULL. */

/*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

);

/¥ 10.2.28 SDS_UNAPPLY_LINK_TYPE®/

Pcte_error_type Pcte_sds_unapply dink_type (
Pcte_object_reference sds;
Pcte_type name_in_sds _, “ink_type,
Pcte_type _name_in_sdsC" object_type

);

10.3 Usage operations

/*10.3.1 SDS-GET_ATTRIBUTE_TYPE_PROPERTIES */
Pcte_errartype Pcte_sds_get_attribute_type_properties (

Pcte<object_reference sds,
RcCte_type _name_in_sds type,
Pcte_duplication *duplication,
Pcte_value_type *value_type,
Pcte_attribute_value *initial_value

);

[* If the abstract operation returns an enumeration value typalule _typehenvalue_type */

[* is setto PCTE_ENUMERATION_VALUE_TYPE arehumeration_value_typecontains */

[* the sequence of enumeration value type nominators. */
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/*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

~

-~ S~~~ ~.

)

/¥ If the abstract operation returns no valuentage imageis returned as a string of z€erq
IF length.
/
R

F10.3.3 SDS_GET_ENUMERAL_TYPE_POSITION */
Pcte_error_type Pcte_sds_get_enumeral_type_position (

F10.3.4 SDS_GET_LINK_TYPE_PROPERTIES */
Rcte_error_type Pcte_sds_get link_type properties(

k
k
k
k

F10.3.5 SDS_GET—OBJECT_TYPE_PROPERTIES */

Pcte _error_type:-Pcte_sds_get object_type properties (

Pcte_object_reference sds,
Pcte_type_name_in_sds  enumeral_type,
Pcte_type name_in_sds  attribute_type,
Pcte_natural *position

Pcte_object_reference sds,
Pcte_type name_in_sds type,
Pcte_link_type_properties *properties,
Pcte_key types_in_sds *key_types;
Pcte_type_name_in_sds reverse

The category lower_boundupper_boungdexclusivenesstability, duplication key _type
andreversevalues are returned in the members of the same names of the
Pcte_link_type_propertiesobject pointed to bproperties. If the abstract operation
returns no value imeversereverseis set to a string of zero length.

Pcte_objett) reference sds,

Pcte_type name_in_sds type,
Pctelcontents_type *contents_type,
Pcte' type_names_in_sds *parents,

Pcte_type _names_in_sds *children

)

[* If the abstract operation returns no valueamtents_typéhen contents_type is set to
I* PCTE_NO_CONTENTS.

*/

s*/

©I1SO/IEC
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/*10.3.6 SDS_GET_TYPE_KIND */
Pcte_error_type Pcte_sds_get_type kind (

Pcte_object_reference sds,
Pcte_type name_in_sds type,
Pcte_type_kind *type_kind

);
/¥10.3.7 SDS_GET_TYPE_MODES */

Pcte_error_type Pcte_sds_get_type_modes (
Pcte_object_reference sds,
Pcte_type name_in_sds type,
Pcte_definition_mode_values *usage_mode,
Pcte_definition_mode_values *export_mode,
Pcte_definition_mode_values *max_usage_mode

);
/¥ 10.3.8 SDS_GET_TYPE_NAME */

Pcte_error_type Pcte_sds_get_type_name (

Pcte_object_reference sds,

Pcte_type name_in_sds type,

Pcte_type_name name
);
[* If the abstract operation returns neiwvalueame nameis returned as a string of zero */
/* length. */

/*10.3.9 SDS_SCAN_ATTRIBUTE_TYPE */

Pcte_error_type Pcte_sds-'scan_attribute_type (
Pcte_object_reference sds,
Pcte_type _namesin®sds  type,
Pcte_attribute sean_kind  scanning_kind,
Pcte_type_mames_in_sds *types

);

/*10.3.10.8DS_SCAN_ENUMERAL_TYPE ¥/

Pcte~error_type Pcte_sds_scan_enumeral_type (
Pcte_object_reference sds,
Pcte_type name_in_sds type,
Pcte type names in sds *types

);
/¥10.3.11 SDS_SCAN_LINK_TYPE */

Pcte_error_type Pcte_sds_scan_link_type (

Pcte_object_reference sds,
Pcte_type name_in_sds type,
Pcte_link_scan_kind scanning_kind,

Pcte_type names_in_sds *types
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/*10.3.12 SDS_SCAN_OBJECT_TYPE */

Pcte_error_type Pcte_sds_scan_object_type (
Pcte_object_reference sds,
Pcte_type name_in_sds type,
Pcte_object_scan_kind scanning_kind,
Pcte _type names_in_sds *types

©I1SO/IEC

~~

F10.3.13 SDS_SCAN_TYPES */
Rcte_error_type Pcte_sds_scan_types (

Pcte_object_reference sds,
Pcte_type_kind kind,
Pcte type names_in_sds *types
)
Rcte_error_type Pcte_sds_scan_all_types (
Pcte_object_reference sds,
Pcte _type names_in_sds *types
)
It The effect of not providing the optional paramekerd to the abstract operation is
/¥ achieved by the operation Pcte_sds_scan_all -types.
NVorking schema operations

~~

F10.4.1 WS_GET_ATTRIBUTE_TYRE_PROPERTIES */

Rcte_error_type Pcte_ws_get_attribute_type properties (

*/

Pcte_type_name type,
Pcte_duplication *duplication,
Pcte_value_type *value_type,
Pcte_enumerationvalue_type *enumeration_value_type,
Pcte_attribute value *initial_value

)

Rcte_error_type Pcte_h_ws_get_attribute_type_properties (
Pcte_type reference type,
Pctexduplication *duplication,
Rcte value_type *value_type,
Pcte_h_enumeration_value_type *enumeration_value_type,
Pcte_attribute_value *initial_value

);

[*10.4.2 WS_GET_ENUMERAL_TYPE_IMAGE */

Pcte_error_type Pcte_ws_get_enumeral_type_image (
Pcte_type_name enumeral_type,
Pcte_enumeral_type _image image

);

*/
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Pcte_error_type Pcte_h_ws_get_enumeral_type_image (
Pcte_type_reference enumeral_type,
Pcte_enumeral_type _image image

);

ISO/IEC 13719-2:1998(E)

[* If the abstract operation returns no valuéntage imageis returned as a string of zero  */

/* length.

/*10.4.3 WS_GET_ENUMERAL_TYPE_POSITION */

Pcte_error_type Pcte_ws_get_enumeral_type_position (
Pcte_type_name enumeral_type,
Pcte_type_name attribute_type,

Pcte_natural *position

);
Pcte_error_type Pcte_h_ws_get_enumeral_type_position (
Pcte_type_reference = enumeral_type,

Pcte_type reference  attribute_type,
Pcte_natural *position

);
/*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 *keytypes,
Pcte_type_name reverse

);

Pcte_error_type Pcte_h_ws$ get link_type_properties (
Pcte_type_reference type,
Pcte_link_type_properties *properties,
Pcte_h_key_types *key_types,
Pcte_typecreference *reverse

);

[* If the.abstract operation returns no valueemersereverseis returned as a string
[* length for Pcte_ws_get_link_type_properties and as NULL for
[* sPcte_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

*/

of zero */
*/
*/
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Pcte_error_type Pcte_h_ws_get_object_type_properties (
Pcte_type_reference  type,
Pcte_contents_type *contents_type,
Pcte_type_references *parents,
Pcte_type_references  *children

)

[f T the abstract operation returns no valueamients_typeiencontents_typeis setto_, | */
It PCTE_NO_CONTENTS. %
/
H

F10.4.6 WS_GET_TYPE_KIND */

Pcte_error_type Pcte_ws_get_type_kind (
Pcte_type_name type,
Pcte_type_kind *type_kind

Rcte_error_type Pcte_h_ws_get_type_kind (
Pcte_type_reference  type,
Pcte_type_kind *type_kind

/t 10.4.7 WS_GET_TYPE_MODES */

Rcte_error_type Pcte_ws_get _type _modes (
Pcte_type_name type,
Pcte_definition_mode_values *usagei'modes

)

Rcte_error_type Pcte_h_ws_get .type _modes (
Pcte_type_reference type,
Pcte_definition_mode_values *usage_modes

)

~~

F10.4.8 WS_GET_TYPE_NAME */

Rcte_error_type Pcte’ ws_get_type_name (
Pcte_type_name type,
Pcte_typeiname name

Rcte_error_type Pcte_h_ws_get_type_name (
Rcte_type_reference  type,

Pcte_type name name
);
[* If the abstract operation returns no valueame nameis returned as a string of zero */
[* length. */
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/*10.4.9 WS_SCAN_ATTRIBUTE_TYPE */

Pcte_error_type Pcte_ws_scan_attribute_type (

Pcte_type_name type,
Pcte_attribute_scan_kind scanning_kind,
Pcte_type_names *types

);

Pcte_error_type Pcte_h_ws_scan_attribute_type (
Pcte_type_reference type,
Pcte_attribute_scan_kind scanning_kind,
Pcte_type_references *types

);

/*10.4.10 WS_SCAN_ENUMERAL_TYPE */

Pcte_error_type Pcte_ws_scan_enumeral_type (
Pcte_type_name type,
Pcte_type _names *types

)i

Pcte_error_type Pcte_h_ws_scan_enumeral_type)(
Pcte_type reference  type,
Pcte_type references *types

)i

/*10.4.11 WS_SCAN_LINK_TYPE */

Pcte_error_type Pcte_ws_scan_link_type (

Pcte_type_name typey
Pcte_link_scan_kind .scanning_kind,
Pcte_type_names *types

);

Pcte_error_type Rcte’_h_ws_scan_link_type (
Pcte_type reference  type,
Pcte_link.'scan_kind  scanning_kind,
Pcte_type references *types

);
/*10.4.12 WS_SCAN_OBJECT_TYPE */
Pcte_error_type Pcte_ws_scan_object_type (

Pcte type name type,
Pcte_object_scan_kind scanning_kind,
Pcte_type_names *types

);

Pcte_error_type Pcte_h_ws_scan_object_type (
Pcte_type_reference  type,
Pcte_object_scan_kind scanning_kind,
Pcte_type_references *types

);
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/*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 (

©I1SO/IEC

- N

#i
#da
#i
#i
#i

~ o~

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 /* IPCTE_SMS_INCLUDED */

olumes, devices, and archives

The header <Pcte/devices.h> */

ndef PCTE_DEVICES_INCLUDED
efine PCTE_DEVICES_INCLUDED-1

nclude <Pcte/types.h>
nclude <Pcte/references.h>
nclude <Pcte/sequences.h>

/olume, device, and archive datatypes

ypedef Pcte_naturalPcte_volume_identifier;

ypedef struct {
Pcte_nataral total_blocks;
Pcte_natural free_blocks;
Pctexnatural block_size;
Rcte natural num_obijects;

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>
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11.2 Volume, device, and archive operations

/*11.2.1 ARCHIVE_CREATE */

Pcte_error_type Pcte_archive_create (
Pcte_natural archive_identifier,
Pcte_object_reference on_same_volume_as,

Dcfn At~ cepce rinht k. ¥aVa¥a¥alal
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Pcte_object_reference *new_archive

);
/*11.2.2 ARCHIVE_REMOVE */

Pcte_error_type Pcte_archive_remove (
Pcte_object_reference archive
);

/*11.2.3 ARCHIVE_RESTORE */
Pcte_error_type Pcte_archive_restore (

Pcte_object_reference device,
Pcte_object_reference archive,
Pcte_object_references objects,

Pcte_object_reference
Pcte_archive_status

on_same_volume_as,

*restoring ¢status

);

Pcte_error_type Pcte_archive_restare_all (
Pcte_object_reference device,
Pcte_object_reference archive,
Pcte_object_reference on_same_volume_as,
Pcte_archive_status *restoring_status

);

/*11.2.4ARCHIVE_SAVE */

Pcte_error_type Pcte_archive_save (

Pcte_object_reference device,
Pcte_object_reference archive,
Drfp_nhjprf references thipr'm,

[* The effect of specifyingcopeas a set of object designator to the abstract operation is
[* achieved hy(thé operation Pcte_archive_restore. The effect of spectypgas ALL to */
[* the abstract'operation is achieved by the operation Pcte_archive_restore_all.

Pcte_archivg_status *archiving_status

);
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[*11.2.5 DEVICE_CREATE */

Pcte_error_type Pcte_device_create (
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Pcte_object_reference station,

Pcte_type _name device_type,
Pcte_atomic_access_rights *access_mask,
Pcte_natural device_identifier,
PCle_string *device_characteristics,
Pcte_object_reference *new_device

)

Rcte_error_type Pcte_h_device create (
Pcte_object_reference station,
Pcte_type_reference device_type,
Pcte_atomic_access_rights *access_mask,
Pcte_natural device_identifier,
Pcte_string *device_characteristics,
Pcte_object_reference *new_device

)

~~

F11.2.6 DEVICE_REMOVE */

Rcte_error_type Pcte_device_remove (
Pcte_object_reference device

~~

F11.2.7 LINK_GET_DESTINATION_ARCHIVE */

Rcte_error_type Pcte_link_get_destination_archive (
Pcte_object_reference origin;
Pcte_link_name link,
Pcte_archive_identifier, *archive_identifier

Rcte_error_type Pcte ‘R link_get_destination_archive (
Pcte_object_reference origin,
Pcte_link_reference link,
Pcte_archive_identifier *archive_identifier

)

/f 11.2:8VOLUME_CREATE */

Recte 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


https://standardsiso.com/api/?name=92237d8edf8e566f999b7ae7ee3e7fb8

©ISO/IEC

/*11.2.9 VOLUME_DELETE */

Pcte_error_type Pcte_volume_delete (
Pcte_object_reference volume

);
/¥11.2.10 VOLUME_GET_STATUS ¥/

ISO/IEC 13719-2:1998(E)

11

Pcte—error—type Pcte—votume get—status <
Pcte_object_reference volume,
Pcte_volume_status *volume_status

)i
/*11.2.11 VOLUME_MOUNT */
Pcte_error_type Pcte_volume_mount (

Pcte_object_reference device,
Pcte_volume_identifier volume_identifier,
Pcte_boolean read_only

);
/*11.2.12 VOLUME_UNMOUNT */

Pcte_error_type Pcte_volume_unmount (
Pcte_object_reference volume

);
#endif /* IPCTE_DEVICES_INCLUDED */

Clusters

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

#ifndef PCTE_CLUSTERS_INCLUDED
#define PCTE_CLUSTERS_INCLUDED 1

#include <Pcteltypes.h>
#include <PRcte/references.h>
#include ,<Pcte/sequences.h>
#include/~<Pcte/security.h>

/* 11.3.1 CLUSTER_CREATE */

Pcte_error_type Pcte_cluster_create (

Pcte object reference volume,

Pcte_natural cluster_id,
Pcte_atomic_access_rights *access_mask,
Pcte_string *cluster_characteristics,
Pcte_object_reference *new_cluster

);
/¥11.3.2 CLUSTER_DELETE */
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70

Pcte_error_type Pcte_volume_delete (

Pcte_object_reference cluster

);
/*11.3.3 CLUSTER_LIST_OBJECTS */
Pcte_error_type Pcte_cluster_list_objects (

Pcte_object reference cluster,

©I1SO/IEC

n

#i
#Hda
#i
#i

~ o~

~+

[

}
t

Pcte_type_references types,
Pcte_object_references *objects

endif

les, pipes, and devices

The header <Pcte/contents.h> */

ndef PCTE_CONTENTS_INCLUDED
efine PCTE_CONTENTS_INCLUDED 1

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

File, pipe, and device datatypes

ypedef void *Pcte_position_handle;

ypedef enum {
PCTE_READ_WRITE, PCTE._READ_ONLY, PCTE_WRITE_ONLY,
PCTE_APPEND_ONLY

Pcte_contents_access-mode;

ypedef enum {
PCTE_FROM BEGINNING, PCTE_FROM_CURRENT, PCTE_FROM_END
Pcte_seek_pasition;

ypedef enum-{
PCTE-AT_BEGINNING, PCTE_AT_POSITION, PCTE_AT_END
Pcte <set _position;

ypedef void *Pcte_contents_handle;

typedef enum {

}

PCTE_SEQUENTIAL, PCTE_DIRECT, PCTE_SEEK
Pcte_positioning_style;
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12.2 File, pipe, and device operations

[*12.2.1 CONTENTS_CLOSE */

Pcte_error_type Pcte_contents_close (
Pcte_contents_handle contents

);

" 12.2.2 CONTENTS_GET _HANDLE_FROM _KEY ¥/

Pcte_error_type Pcte_contents_get _handle_from_key (
Pcte_natural open_object_key,
Pcte_contents_handle *contents

);

[*12.2.3 CONTENTS_GET_KEY_FROM_HANDLE */

Pcte_error_type Pcte_contents_get_key from_handle (
Pcte_contents_handle contents,
Pcte_natural *open_object_key

);

[¥*12.2.4 CONTENTS_GET_POSITION */

Pcte_error_type Pcte_contents_get_positian(
Pcte_contents_handle contents,
Pcte_position_handle  *position

);
/*12.2.5 CONTENTS_HANDLE,DUPLICATE */

Pcte_error_type Pcte_contepts:_handle_duplicate (
Pcte_contents_handle~ contents,
Pcte_boolean inheritable,
Pcte_contents_handle *new_contents

);

Pcte_error_type-Pcte_contents_handle_duplicate_to_key (
Pcte_caontents_handle contents,

Pcte~hatural new_key,
Pcte-boolean inheritable,
RPcte_contents_handle *new_contents

),

[* _The effect of not providing the optional parameatew_kewo the abstract operati

[* achieved by the operation Pcte_contents_handle_duplicate.

nis

ISO/IEC 13719-2:1998(E)

*/
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[*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,
PCle_contents_handle *contents

IF 12.2.7 CONTENTS_READ */

Rcte_error_type Pcte_contents_read (
Pcte_contents_handle contents,

Pcte_natural size,
Pcte_octet *data,
Pcte_natural *data_size

F In datathe read octets are returned andata_sizehe number of read octets is returped. */
FIf there is not enough spacedata the error PCTE_STRING_TOO_SHORT is raised.  */

F12.2.8 CONTENTS_SEEK */

Pcte_error_type Pcte_contents_seek (
Pcte_contents_handle contents,
Pcte_integer offset,
Pcte_seek position whence,
Pcte_natural *new_pasition

O~~~

It 12.2.9 CONTENTS_SET_POSITION */

Rcte_error_type Pcte_contents_set_position (
Pcte_contents_handle’ contents,
Pcte_position_handle position_handle,
Pcte_set_position set_mode

/F12.2.10 EONTENTS_SET_PROPERTIES */

Fcte ertof type Pcte contents_set properties (
Rcte contents_handle contents,
Pcte positioning style positioning

);
/*12.2.11 CONTENTS_TRUNCATE */

Pcte_error_type Pcte_contents_truncate (
Pcte_contents_handle contents

);
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[*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

);

2:1998(E)

[* In datathe octets to be written have to be provided artthia_sizehe number,of pctets to */
[* be written has to be provided. dhta_sizas bigger than the number ofoetets allpcated in */

[* data the error PCTE_ACCESS_AT_INVALID_ADDRESS is.raised:
[*12.2.13 DEVICE_GET_CONTROL */

Pcte_error_type Pcte_device_get _control (
Pcte_contents_handle contents,
Pcte_natural operation,
Pcte_string *control_data

);

[*12.2.14 DEVICE_SET _CONTROL */

Pcte_error_type Pcte_device_set_control (
Pcte_contents_handle contents,
Pcte_natural operation,
Pcte_string *control_data
);
Pcte_error_type Pcte_position_handle_discard (
Pcte_position_handle . *position_handle
);
[* Pcte_position_handle_discard discards position handles created by
[* Pcte_contents get_position.

[* Pcte_contents_handle does not correspond to an ISO/IEC 13719-1 contents
*/
I* references to it.

#endif (* IPCTE_CONTENTS_INCLUDED */

*/

*/
*/

nandle but ratl

*/

Process execution

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

#ifndef PCTE_EXECUTION_INCLUDED
#define PCTE_EXECUTION_INCLUDED 1

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

typedef <implementation-defined> Pcte_address;

©I1SO/IEC

[* Pcte_addresscorresponds 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>
It An implementation may provide further values for the termination status of a procg¢ss by  */
It extending this list of values. */
typedef void *Pcte_profile_handle;
#include <Pcte/mandatory.h>
Process execution operations
/f 13.2.1 PROCESS CREATE */
Rcte_error_type Pcte_process_create (
Pcte_object_reference static_context,
Pcte_type_name process_type,
Pcte_object_reference parent,
Pcte_object_reference site,
Pcte_boolean implicit_deletion,
Pcte_atomic_agcess_rights *access_mask,
Pcte_objectcreference *new_process
)
Rcte_errerxtype Pcte_h_process_create (
Pcte~0Object_reference static_context,
Rcte_type_reference process_type,
Pcte object reference parent,
Pcte_object_reference site,
Pcte_boolean implicit_deletion,
Pcte_atomic_access_rights *access_mask,
Pcte_object_reference *new_process
);
[* The effect of not providing the optional paramgtarentto the abstract operation is */

[* achieved by specifyingarent as Pcte_null_object_reference. The effect of not providing */
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[* the optional parametesiteto the abstract operation is achieved by specifgitegas */
[* 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
);
[* The effect of not providing the optional paramedite to the abstract operation is pchieved */
I* by specifyingsite as Pcte_null_object_reference. */

/*13.2.3 PROCESS_GET_WORKING_SCHEMA */

Pcte_error_type Pcte_process_get working_schema(
Pcte_object_reference process,
Pcte_name_sequence *sds_sequence

);
[* The effect of not providing the optional* paramegtencesgo the abstract operatiop is */
[* achieved by specifyingrocessas P¢te _null_object_reference. */

/*13.2.4 PROCESS_INTERRUPT:OPERATION */

Pcte_error_type Pcte_process- interrupt_operation (
Pcte_object_reference-"\process

);
/¥ 13.2.5 PROCESS RESUME */

Pcte_error_type-Pcte_process_resume (
Pcte_object) reference process

);
/* 13.2.60PROCESS_SET_ALARM */

Pcte.-error_type Pcte_process_set_alarm (
Pcte_natural duration

),
/¥ 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 paramegtencesgo the abstract operation is */
[* achieved by specifyingrocessas Pcte_null_object_reference. */
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/*13.2.8 PROCESS_SET_OPERATION_TIME_OUT */

Pcte_error_type Pcte_process_set operation_time_out (
Pcte_natural duration

);
/*13.2.9 PROCESS_SET_PRIORITY */

Rcte—error—type Pcte—process_set priority ¢
Pcte_object_reference process,

Pcte_natural priority
F The effect of not providing the optional paramgtencesgo the abstract.operation is */
Fachieved by specifyingrocessas Pcte_null_object_reference. */

F13.2.10 PROCESS_SET_REFERENCED_OBJECT */

Pcte_error_type Pcte_process_set_referenced_object (
Pcte_object_reference process,

Pcte_key reference_name,
Pcte_object_reference object

O~~~ ~—

)

It The effect of not providing the optional parameqtencesso the abstract operation is */
/¥ achieved by specifyingrocessas Pcte_null.©bject_reference. */
/¥ 13.2.11 PROCESS_SET_TERMINATION_STATUS */

Rcte_error_type Pcte_process_set_termination_status (

Pcte_integer termination_status

S~ N

F13.2.12 PROCESS_SET_WORKING_SCHEMA */

Rcte_error_type Pcte_process_set working_schema (
Pcte_object_reference process,
Pcte_name_sequénce sds_sequence

F The effect.of not providing the optional paramgtescesgo the abstract operation is */
Fachieyed-by specifyingrocessas Pcte_null_object_reference. */

F13.2:13 PROCESS_START */

Pcte “error_type Pcte_process_start (
PCle_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 paramedite to the abstract operation is achieved */

I* by specifyingsite as Pcte_null_object_reference. */

- S~~~ \—
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/*13.2.14 PROCESS_SUSPEND */

Pcte_error_type Pcte_process_suspend (
Pcte_object_reference process,
Pcte_natural alarm

);
Pcte_error_type Pcte process suspend_unlimited (
Pcte_object_reference process

);

[* The effect of not providing the optional paramegtencesso the abstract operatiop is */
[* achieved by specifyingrocessas Pcte_null_object_reference. Theieffect of ngt */
[* providing the optional parametafarm is achieved by the operation */
[* Pcte_process_suspend_unlimited. */

/*13.2.15 PROCESS_TERMINATE */

Pcte_error_type Pcte_process_terminate (
Pcte_object_reference process,

Pcte_integer termination_status
);
[* The effect of not providing the optional paramegiencesgo the abstract operatiop is */
[* achieved by specifyingrocessas Pcte_null_object_reference. The effect of not */
[* providing the optional parametrmination_statuso the abstract operation is a¢chieved */
[* by specifyingtermination_status astPCTE_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
);
[* The effect of net’providing the optional paramegtencesgo the abstract operatiop is */
[* achieved by'specifyingrocessas 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

)i

/*13.2.18 PROCESS_WAIT_FOR_CHILD */

Pcte_error_type Pcte_process_wait_for_child (
Pcte_object_reference child,
Pcte_integer *termination_status

);
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13.3 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

F The effect of not providing the optional paramgtencesgo the abstract operation-{s */
Fachieved by specifyingrocessas Pcte_null_object_reference. */

F13.3.2 PROCESS_GET_DEFAULT_ACL */

Pcte_error_type Pcte_process_get default_acl (
Pcte_acl *acl

O~~~ —

S~ N

F13.3.3 PROCESS_GET_DEFAULT_OWNER */

Rcte_error_type Pcte_process_get_default_owner (
Pcte_group_identifier  *group

~~

F13.3.4 PROCESS_SET_ADOPTABLE_FOR_CHILD */

Rcte_error_type Pcte_process_set adoptable<for_child (
Pcte_object_reference process,
Pcte_object_reference user_group

Pcte_boolean adoptability

F The effect of not providing the optional paramgtescesgo the abstract operation is */
Fachieved by specifyingrocessas Pcte_null_object_reference. */

F13.3.5 PROCESS_SET DEFAULT_ACL_ENTRY */

Pcte_error_type Pcte, process_set_default_acl_entry (
Pcte_object _réeference process,
Pcte_group-identifier group,
Pcte_requested_access_rights *modes

- S~ S~~~ \—

)

It The-effect of not providing the optional paramgtencesgo the abstract operation is */
It cachieved by specifyingrocessas Pcte_null_object_reference. */

/*13.3.6 PROCESS_SET_DEFAULT_OWNER */

Pcte_error_type Pcte_process_set _default_owner (
Pcte_object_reference process,
Pcte_group_identifier group

);
[* The effect of not providing the optional parameter process to the abstract operation is */
[* achieved by specifying process as Pcte_null_object_reference. */
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/*13.3.7 PROCESS_SET_USER */

Pcte_error_type Pcte_process_set_user (
Pcte_object_reference user,
Pcte_object_reference user_group

);

13.4 Profiling operations

/*13.4.1 PROCESS_PROFILING_OFF */

Pcte_error_type Pcte_process_profiling_off (
Pcte_profile_handle handle,
Pcte_buffer *pbuffer

);
/*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

);

13.5 Monitoring operations

/*13.5.1 PROCESS_ADD_BREAKPOINT */

Pcte_error_type Pcte_process_add_breakpoint (
Pcte_object_reference process,
Pcte_address breakpoint

);
/¥ 13.5.2 PROCESS_CONTINUE */

Pcte_error.type Pcte_process_continue (
PcteJebject_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_sizéhe number of octets which are to be read has to be provided. In */
[* process_datahe read octets are returned angnocess_data_sizéhe number of read  */
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[* octets is returned. If there is not enough spageacess_datathe error */
[* PCTE_STRING_TOO_SHORT is raised. */

/*13.5.4 PROCESS_POKE */
Pcte_error_type Pcte_process_poke (

Pcte_object_reference process,

N~~~ S~~~

~~

b -

14 WM

/*

#Hi
#(

#i

Pcte_address address
Pcte_octet *process_data,
Pcte_natural process_data_size

F In process_datahe octets to be written have to be provided amtoness rdata_sizéh
F number of octets to be written has to be providegrdtcess data_sizés bigger than t
F number of octets allocated process_datathe error

F PCTE_ACCESS AT _INVALID ADDRESS is raised.

F 13.5.5 PROCESS_REMOVE_BREAKPOINT */

Pcte_error_type Pcte_process_remove_breakpoint (
Pcte_object_reference process,
Pcte_address breakpoint

F13.5.6 PROCESS_WAIT_FOR_BREAKPOINT */

Pcte_error_type Pcte_process_wait_for_breakpoint (
Pcte_object_reference process,
Pcte_address *breakpoint

FIf the abstract operation rettirns no value in breakpoint then breakpoint is set to N
endif /* IPCTE_EXECUTION_INCLUDED */

essage gueues

The header <Rete/messages.h> */

ndef PCTE: MESSAGES_INCLUDED
efine PETE_MESSAGES_INCLUDED 1

nclade <Pcte/types.h>

#i

nclide <Pcte/references.h>

b */
ne */
*/

JLL. %/

#include <Pcte/sequences.h>

14.1 Message queue datatypes

typedef enum {

}

80

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;
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typedef enum {
PCTE_MODIFICATION_MSG, PCTE_CHANGE_MSG, PCTE_DELETE_MSG,
PCTE_MOVE_MSG, PCTE_NOT_ACCESSIBLE_MSG, PCTE_LOST_MSG

} Pcte_notification_message_type;

typedef struct {
enum {
PCTE_STANDARD_MESSAGE, PCTE_NOTIFICATION_MESSAGE,
PCTE_IMPLEMENTATION_MESSAGE, PCTE_UNDEFINED_MESSAGE
} message_kind;

union {
Pcte_standard_message_type standard;
Pcte_notification_message_type noatification;
Pcte_natural implementation;
Pcte_natural undefined;

} type;

} Pcte_message_type;
#define Pcte_all_message_types (Pcte_message types) NULL
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;

typedef void (* Pcte_handler) (Pcte_object_reference message_queue);

14.2 Message queue)operations

[*14.2.1 MESSAGE_DELETE */

Pcte_error_type Pcte_message delete (
Pcte_object_reference queue,
Pcte_natural position

);
/*14.2.2 MESSAGE_PEEK */

Pcte_error_type Pcte_message_peek (
Pcte_object_reference queue,
Pcte_message_types  type,
Pcte_natural position,
Pcte_received_message *message
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[* The effect of specifyingypesas ALL_MESSAGE_TYPES to the abstract operationis  */

[* achieved by specifyingypesas Pcte_all_message_types. The effect of not providing the */
[* optional parametepositionto the abstract operation is achieved by specifgpgtion  */

[* as 0. If no message is returned, message_received is set to PCTE_FALSE. */

[*14.2.3 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

The effect of specifyingypesas ALL_ MESSAGE_TYPES to the abstract operationfs  */
achieved by specifyintypesas Pcte_all_message_types. The gffect of not providing the */
optional parametepositionto the abstract operation is achieved by specifgwgjtion | */

as 0. If no message is returned, message_received is set1t0 PCTE_FALSE. */

k
k
k
k

F14.2.4 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

N~ Y~~~ ~

)

/¥ The effect of not providing the optional paramgtesitionto the abstract operation is */
It is achieved by specifyingositiort-as 0. */
/
R

F14.2.5 MESSAGE_SEND_NO_WAIT */

Pcte_error_type Pcte_message _send_no_wait (
Pcte_object_reference queue,
Pcte_message *message

¥ 14.2.6 MESSAGE_SEND_WAIT */

Rcte _errortype Pcte_message send_wait (
Pcte~0Object_reference queue,
Rcte_message *message

)
[*14.2.7 QUEUE_EMPTY */

Pcte_error_type Pcte_queue_empty (
Pcte_object_reference queue

);
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/*14.2.8 QUEUE_HANDLER_DISABLE */

Pcte_error_type Pcte_queue_handler_disable (
Pcte_object_reference queue

);
/* 14.2.9 QUEUE_HANDLER_ENABLE */

Pcte—error—type Pcte quene—handter—enabte
Pcte_object_reference queue,
Pcte_message_types  types,

Pcte_handler handler
);
[* The effect of specifyingypesas ALL_MESSAGE_TYPES to the abstract operationis  */
[* achieved by specifyintypesas 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 */

PCle_error_type Pcte_queue_unreserve (
Pcte_object_reference queue

);
#endif /* IPCTE_ MESSAGES_INCLUDED */
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15.1

15.2

84

Notification

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

#ifndef PCTE_NOTIFICATION_INCLUDED
#define PCTE_NOTIFICATION_INCLUDED 1

#include <Pcte/types.h>

©I1SO/IEC

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

Notification datatypes

~+

ypedef enum {
PCTE_MODIFICATION_EVENT
PCTE_CHANGE_EVENT
PCTE_DELETE_EVENT
PCTE_MOVE_EVENT
}|Pcte_access_event;

~+

ypedef Pcte_natural Pcte_access_events;

Notification operations

~~

Pcte_received_message message,
Pcte_natural *notifier_key

~~

F15.2.2 NOTIFY_CREATE */

Rcte_error_type Pcte ‘notify_create (
Pcte_natural notifier_key,
Pcte_objectcreference queue,
Pcte_object) reference object

~~

F15.2:3*NOTIFY_DELETE */
Recte~error_type Pcte_notify_delete (

F15.2.1 NOTIFICATION_MESSAGE_GET_KEY */

Rcte_error_type Pcte_notification_message get key (

Pctenaturat notifrer—key;
Pcte_object_reference queue

);

[*15.2.4 NOTIFY_SWITCH_EVENTS */

Pcte_error_type Pcte_notify _switch_events (

Pcte_natural notifier_key,
Pcte_object_reference queue,

Pcte_access_events access_events

);
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#endif /* IPCTE_NOTIFICATION_INCLUDED */

16  Concurrency and integrity control

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

Hifndof DCTE ACTINATIES INCLLIDED
LI =N A\~ I B A B =

TTHTIOCT T O LI 4 =)\ =g =y =g

#define PCTE_ACTIVITIES_INCLUDED 1

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

16.1 Concurrency and integrity control datatypes

typedef enum {
PCTE_UNPROTECTED, PCTE_PROTECTED, PCTE_TRANSACTION
} Pcte_activity class;

typedef enum {
PCTE_READ_UNPROTECTED, PCTE_READ_SEMIPROTECTED,
PCTE_WRITE_UNPROTECTED, PCTECWRITE_SEMIPROTECTED,
PCTE_DELETE_UNPROTECTED, PCTE_DELETE_SEMIPROTECTED,
PCTE_READ_ PROTECTED, PCTE "WRITE_PROTECTED,
PCTE_DELETE_PROTECTED,PCTE_WRITE_TRANSACTIONED,
PCTE_DELETE_TRANSACTHONED, PCTE_READ_ DEFAULT,
PCTE_WRITE_DEFAULT,PCTE_DELETE _DEFAULT

} Pcte_lock_set_mode;

typedef Pcte_lock set,. mode Pcte_lock internal_mode;

16.2 Concurrency and:integrity control operations

[*16.2.1 ACTIVITY_ABORT */
Pcte_error” type Pcte_activity_abort (

);
/x16.2.2 ACTIVITY_END */

Pcte_error_type Pcte_activity _end (
);
[*16.2.3 ACTIVITY_START */

Pcte_error_type Pcte_activity_start (
Pcte_activity class activity class
);
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[*16.2.4 LOCK_RESET_INTERNAL_MODE */

Pcte_error_type Pcte_lock reset_internal_mode (

Pcte_object_reference object
);
/*16.2.5 LOCK_SET_INTERNAL_MODE */

©I1SO/IEC

Pcte_object_reference object,
Pcte_lock_internal_mode lock_mode,
Pcte_boolean wait_flag

k
k
k
k

F16.2.6 LOCK_SET_OBJECT */

Pcte_error_type Pcte_lock _set_object (
Pcte_object_reference object,
Pcte_lock_set mode lock_mode,
Pcte_boolean wait_flag,
Pcte_object_scope scope

N~ Y~ Y~~~

~~

F16.2.7 LOCK_UNSET_OBJECT */

Rcte_error_type Pcte_lock unset.lobject (
Pcte_object_reference object,

Pcte_object_scope scope
)
#endif /* IPCTE_ACTINITIES_INCLUDED */
Replication

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

#ifndef PCTE_REPLICATION_INCLUDED
#define PCTE_REPLICATION_INCLUDED 1

- - - 1 [l WA ] (] L
Rcte—error—type Pctefock —set—mternat_mode <

If the value PCTE_READ_DEFAULT, PCTE_WRITE_DEFAULT,
PCTE_DELETE_DEFAULT, PCTE_DELETE_PROTECTED,

PCTE_WRITE_TRANSACTIONED, or PCTE_DELETE_TRANSACTIONED is pagsed */
to lock_mode the error PCTE_VALUE_IS OUT_OF_RANGE'is raised.

*/
*/

*/

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

17.1 Replication datatypes

86
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17.2 Replication operations

/*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

\.
VA
[*17.2.2 REPLICA_SET_CREATE */

Pcte_error_type Pcte_replica_set_create (
Pcte_object _reference master_volume,

Pcte_natural identifier,
Pcte_object_reference *replica_set
);

[*17.2.3 REPLICA_SET_REMOVE */

Pcte_error_type Pcte_replica_set_remove (
Pcte_object_reference replica_set
);

[*17.2.4 REPLICA_SET_REMOVE_COPY_VOLUME */

Pcte_error_type Pcte_replica_set_remove;, copy_volume (
Pcte_object_reference replica_set;
Pcte_object_reference copy_volume

);

[*17.2.5 REPLICATED_OBJECT_CREATE */

Pcte_error_type Pcte_replicated_object_create (
Pcte_object_reference replica_set,
Pcte_object_reference object

);

[*17.2.6 RERLICATED_OBJECT_DELETE_REPLICA */

Pcte_error.type Pcte_replicated_object_delete_replica (
PcteJebject_reference object,
Pcte_object_reference copy_volume

)i

f¥17.2.7 REPLICATED_OBJECT_DUPLICATE */

Pcte_error_type Pcte_replicated_object_duplicate (
Pcte_object_reference object,
Pcte_object_reference volume,
Pcte_object_reference copy_volume

);
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*17.2.8 REPLICATED_OBJECT_REMOVE */

Pcte_error_type Pcte_replicated_object_remove (

/

~

).

- N

Pcte_object_reference object

*17.2.9 WORKSTATION_SELECT_REPLICA_SET_VOLUME */

©I1SO/IEC

- - - ] WA [l a I a 1 L
Rcte—error—type Pcte_workstation_setect repiica_set —votume<

Pcte_object_reference workstation,
Pcte_object_reference replica_set,
Pcte_object_reference volume

F17.2.10 WORKSTATION_UNSELECT_REPLICA_SET_VOLUME %/

Rcte_error_type Pcte_workstation_unselect_replica_set volume

Pcte_object_reference workstation,
Pcte_object_reference replica_set

endif /* IPCTE_REPLICATION_INCLUDED */

18 Network connection

/%
#i

The header <Pcte/network.h> */

ndef PCTE_NETWORK_INCLUDED

#define PCTE_NETWORK_INCLUDED 1

#i
#i
#i

18.1

~+

}

nclude <Pcte/types.h>
nclude <Pcte/references.h>
nclude <Pcte/devices.h>,

Network connection datatypes

ypedef enum.{

PCTE_ACTVITY_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_connection_status;

typedef Pcte_connection_status Pcte_requested_connection_status;

ISO/IEC 13719-2:1998(E)

18.

typedef struct {
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_connection_status connection;
Pcte_work_status work;

} Pcte_workstation_status;

#define PCTE_MAX_MACHINE_NAME_SIZE PCTECMAX_NAME_SIZE
typedef Pcte_octet Pcte_machine_name[PCTE-MAX_MACHINE_NAME_SIZE ;
#define PCTE_MAX_NODE_NAME_SIZE PCTE_MAX_NAME_SIZE

typedef Pcte_octet Pcte_node_name[PCTE_MAX_ NODE_NAME_SIZE + 1];

Network connection operations

/*18.2.1 WORKSTATION_CONNECT */

Pcte_error_type Pcte_warkstation_connect (
Pcte_requested_caonnection_status status
);

[* If the value PCTFE_AVAILABLE is passed to the paramedtatusthe error
[* PCTE_VALUE OUT_OF RANGE is raised.

/*18.2.2 WORKSTATION_CREATE */
Pcte_error_type Pcte_workstation_create (

*/
*/

Pcte_natural execution_site_identifier,
Pcte_new_administration_volume *administration_volume,
Pcte_atomic_access_rights *access_mask,
Pcte_ode_Tame node_Tarme,
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@dministration_volumas a new administration volume to-thg
abstract operation is achieved by the operation
Pcte_workstation_create_with_existing_admin_volume. The effect of specifying
administration_volumas a volume designator to the abstract operationus’achieve
operation Pcte_workstation_create.

F18.2.3 WORKSTATION_DELETE */

Pcte _error_type Pcte_workstation_delete (
Pcte_object_reference station

_— N~ N~~~ .~
A A A AT A -

F18.2.4 WORKSTATION_DISCONNECT */

Pcte_error_type Pcte_workstation_disconnect (

F18.2.5 WORKSTATION_GET_STATUS */

Pcte_error_type Pcte_workstation_get. status (
Pcte_object_reference station,
Pcte_workstation_status  *status

-~ N T~ —

)

/¥ The effect of not providing the optional paramesttionto the abstract operation is
/¥ achieved by specifyingtation as Pcte_null_object_reference.
/
R

F18.2.6 WORKSTATION REDUCE_CONNECTION */
Pcte_error_type Pete_workstation_reduce_connection (

Pcte_object reference station,
Pcte_requested_connection_status status,
Pcte_boolean force

The effect of not providing the optional paramettationto the abstract operation is

4

| b

A >

Arhin Atinn Ac DatA Al Aliant rAfaranen Hthao vyalin
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PCTE_AVAILABLE is passed to the parametgatusthe error
PCTE_VALUE_OUT_OF_RANGE is raised.

*

*

e e
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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,

Deta ot *faral

ISO/IEC 13719-2:1998(E)

18.

19

Pete—strng foretgr—ame;
Pcte_string *foreign_parameters

);

[* The effect of not providing the optional paramedtmeign_parameterto the‘abstract */

[* operation is achieved by specifyifigreign_parametersas 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 optional paramedtmeign_parameterto the abstract */

[* operation is achieved by specifyifgreign, parametersas NULL.

Time operations

/*18.4.1 TIME_GET */

Pcte_error_type Pcte_timeget (
Pcte_time  *time

);

[*18.4.2 TIME_SET */

Pcte_error_type Pcte_time_set (
Pcte_time  time

);
#endip/* IPCTE_ NETWORK_INCLUDED */

Discretionary security

*/

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

#ifndef PCTE_DISCRETIONARY_INCLUDED
#define PCTE_DISCRETIONARY_INCLUDED 1

#include <Pcte/types.h>
#include <Pcte/references.h>
#include <Pcte/sequences.h>
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19.1 Discretionary security datatypes

#define PCTE_ALL_USERS (Pcte_natural) 1
#define PCTE_SECURITY (Pcte_natural) 2
#define PCTE_AUDIT (Pcte_natural) 3
tdefine PCTE _EXECUTION (Dr‘fp_nnfllrnl) 4
#define PCTE_REPLICATION (Pcte_natural) 5
#define PCTE_CONFIGURATION (Pcte_natural) 6
#define PCTE_HISTORY (Pcte_natural) 7
#define PCTE_SCHEMA_UPDATE (Pcte_natural) 8
typedef enum {
PCTE_NAVIGATE = 1<<0,
PCTE_READ_ATTRIBUTES = 1<<1,
PCTE_READ_LINKS = 1<<2,
PCTE_READ_CONTENTS = 1<<3,
PCTE_APPEND_LINKS = 1<<4,
PCTE_APPEND_IMPLICIT =1<<5,
PCTE_APPEND_CONTENTS = 1<<6,
PCTE_WRITE_IMPLICIT = 1<<7,
PCTE_WRITE_ATTRIBUTES = 1<<8,
PCTE_WRITE_LINKS = 1<<9,
PCTE_WRITE_CONTENTS = 1<<10,
PCTE_DELETE =1<<11,
PCTE_EXECUTE =1<<12,
PCTE_EXPLOIT_DEVICE = 1<<13,
PCTE_EXPLOIT_SCHEMA = 1<<14,
PCTE_EXPLOIT_CONSUMER_IDENTITY =1<<15,
PCTE_CONTROL -DISCRETIONARY = 1<<16,
PCTE_CONTROL MANDATORY =1<<17,
PCTE_CONTROL_OBJECT = 1<<18,
PCTE_OWNER = 1<<19,
PCTE_STABILIZE = 1<<20
} Pcte .disCretionary_access_mode,;
typedef Pcte_natural Pcte_discretionary_access_modes;

typedef struct{
Pcte_discretionary_access_modes denied_rights;
Pcte_discretionary_access_modes granted_rights;
} Pcte_access_rights;

typedef Pcte_access_rights Pcte_atomic_access_rights;
typedef Pcte_access_rights Pcte_requested_access_rights;

[* Pcte_access_rightsorresponds to the PCTE datatype Access_rights. Consider a
[* particular access mode, A. A is represented by an entry E within the bounded set of

*/
*/
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[* 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: */
I* */
I* GR DR */
I* partially-denied 0 0 */
[% denied 0 1 */
I* granted 1 0 */
I* undefined 1 1 */
I* */
I* */
[* In the same way’cte_atomic_access_rightandPcte_requested_access_rightse */
[* defined using the following tables: */
I* */
* Pcte_atomic_access_rights */
I* GR DR */
I* denied 0 1 */
I* granted 1 0 */
I* undefined 1 1 */
I* */
I* Pcte_requested_access_rights */
I* GR DR */
I* unchanged 0 0 */
I* denied 0 1 */
I* granted 1 0 */
I* undefined 1 1 */
typedef Pcte_natural Pcte_group_identifier;
typedef struct {
Pcte_group_identifier group;
Pcte_accesg~rights access_rights;
} Pcte_acl_entry;
typedef PCte”sequence Pcte_acl;
[* The/PCTE datatype Acl which is a map from security group identifier to accegs rights is  */
[* .mapped to the C datatyfete_acl Pcte_aclis a sequence indicated by PCTE_ACL with */
{*(the C element datatypgecte_acl_entry The componergecurity group represents the */
/* domain of the map whereas the comporaatess_rightsndicates the value of th¢ map. */

#include <Pcte/oms.h>
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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

©I1SO/IEC

~~

F19.2.2 OBJECT_CHECK_PERMISSION */
Rcte_error_type Pcte_object_check_permission (

Pcte_object_reference object,
Pcte_discretionary_access_modes modes,
Pcte_object_scope scope,
Pcte_boolean *accessible

~

- 19.2.3 OBJECT _GET_ACL */

Rcte_error_type Pcte_object_get acl (
Pcte_object_reference object,
Pcte_object_scope scope,
Pcte_acl *acl

~~

F19.2.4 OBJECT_SET_ACL_ENTRY */

Rcte_error_type Pcte_object_set_acl_entry (
Pcte_object_reference object,
Pcte_group_identifier group,
Pcte_requested_access_rights *modes,
Pcte_object_scope scope

Discretionary segutity administration operations

~~

F19.3.1 GROUP_INITIALIZE */

Rcte_errortype Pcte_group_initialize (
Pcte-~0Object_reference group,
Rcte _group_identifier  *identifier

)

*19.3.2 GROUP_REMOVE */

Pcte_error_type Pcte_group_remove (
Pcte_object_reference group

);
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/*19.3.3 GROUP_RESTORE */

Pcte_error_type Pcte_group_restore (
Pcte_object_reference group,
Pcte_group_identifier identifier

);
[*19.3.4 PROGRAM_GROUP_ADD_MEMBER */
Pcte_error_type Pcte_program_group_add_member (

Pcte_object_reference group,
Pcte_object_reference program

);
/*19.3.5 PROGRAM_GROUP_ADD_SUBGROUP */
Pcte_error_type Pcte_program_group_add_subgroup (

Pcte_object_reference group,
Pcte_object_reference subgroup

);
/*19.3.6 PROGRAM_GROUP_REMOVE_MEMBER */
Pcte_error_type Pcte_program_group_remove ‘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_referenceé_"subgroup

);

/*19.3.8 USER_GROUP_ADD_MEMBER */

Pcte_error_type Pcte_user_group_add_member (
Pcte_objéect _reference group,
Pcte_object_reference user

)i

/*19;3.9 USER_GROUP_ADD_SUBGROUP */

Rcte_error_type Pcte_user_group_add_subgroup (
Drfn_nhjprt_rpfprpnrp group,

Pcte_object_reference subgroup

);
/*19.3.10 USER_GROUP_REMOVE_MEMBER */

Pcte_error_type Pcte_user_group_remove_member (
Pcte_object_reference group,
Pcte_object_reference user

);
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[*[The header <Pcte/mandatory.h> */

#ifndef PCTE_MANDATORY_INCLUDED
#define PCTE_MANDATORY_INCLUDED 1

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

/*19.3.11 USER_GROUP_REMOVE_SUBGROUP */

Pcte_error_type Pcte_user_group_remove_subgroup (
Pcte_object_reference group,
Pcte_object_reference subgroup

);
endif /* 'PCTE_DISCRETIONARY_INCILUDED */

<

andatory security

Mandatory security datatypes

ypedef Pcte_string Pcte_security _label;

t

It The PCTE datatype Pcte_security label .string (see 23.1.3.1 of ISO/IEC 13719-1
It mapped to the C datatypcte_security _label
t

ypedef enum {
PCTE_NO_FLOAT, PCTE_FLOAT _IN, PCTE_FLOAT_OUT, PCTE_FLOAT_IN_
}HPcte_floating_level;

Mandatory security operations

~~

F 20.2.1 DEVICE_SET ,CONFIDENTIALITY_RANGE */

Rcte_error_type Rcte_device_set_confidentiality _range (
Pcte_objecttreference  object,

Pcte_security label *high_label,

Pcte_security label *low_label

It 20.2.2 DEVICE_SET_INTEGRITY_RANGE */

©I1SO/IEC

is
*/

OUT

PCte_error_type PCle_device_set_integrity_range (
Pcte_object_reference object,
Pcte_security_label *high_label,
Pcte_security label *low_label

);

*/
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/*20.2.3 EXECUTION_SITE_SET_CONFIDENTIALITY_RANGE */

Pcte_error_type Pcte_execution_site_set_confidentiality _range (
Pcte_object_reference execution_site,
Pcte_security label *high_label,
Pcte_security_label *low_label

);
/* 20.2.4 EXECUTION_SITE_SET_INTEGRITY_RANGE */

Pcte_error_type Pcte_execution_site_set_integrity _range (
Pcte_object_reference execution_site,
Pcte_security label *high_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_integrityZlabel (
Pcte_object_reference object,
Pcte_security_label *label

);
/* 20.2.7 VOLUME_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

);
/* 20.2.8 VOLUME_SET_INTEGRITY_RANGE */

Pcte_error_type Pcte_volume_set_integrity range (
Pcte_object_reference volume,
Pcte_security label *high_label,
Pcte_security_label *low_label

\ -
VA
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20.3 Mandatory security administration operations

/*20.3.1 CONFIDENTIALITY_CLASS_INITIALIZE */

Pcte_error_type Pcte_confidentiality class_initialize (
Pcte_object_reference object,
Pcte_name class_name,

Det aohicet _rof

o FaX 7al tin-ha dominatad
LIS S =4 = A~ S A~ A = A%

OTTirmocc ™

F The effect of not providing the optional paramdterbe_dominatetb the abstract */
Foperation is achieved by specifying_be dominatedas Pcte_null_object_reference. */

F 20.3.2 GROUP_DISABLE_FOR_CONFIDENTIALITY_DOWNGRADE\*/

Pcte_error_type Pcte_group_disable_for_confidentiality_downgrade (
Pcte_object_reference group,
Pcte_object_reference confidentiality class

- S~ O~~~ \—

~~

- 20.3.3 GROUP_DISABLE_FOR_INTEGRITY_UPGRADE */

Rcte_error_type Pcte_group_disable for_integrity upgrade (
Pcte_object_reference group,
Pcte_object_reference integrity class

It 20.3.4 GROUP_ENABLE_FOR_CONEIDENTIALITY_DOWNGRADE */

Rcte_error_type Pcte_group_enablefor_confidentiality _downgrade (
Pcte_object_reference group;
Pcte_object_reference confidentiality class

/¥ 20.3.5 GROUP_ENABLE_FOR_INTEGRITY_UPGRADE */

Rcte_error_type Pcte ‘group_enable_for_integrity upgrade (
Pcte_object_reference group,
Pcte_objectcreference integrity class

~~

F 20.3.6ANTEGRITY_CLASS_INITIALIZE */

Rcte serror_type Pcte_integrity _class_initialize (
Pcte_object_reference obiject,

Pctename ctassame;
Pcte_object_reference to_be_ dominated

);
[* The effect of not providing the optional parameterbe dominatetb the abstract */
[* operation is achieved by specifyibg_be dominatedas Pcte_null_object_reference. */
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[*20.3.7 USER_EXTEND_CONFIDENTIALITY_CLEARANCE */

Pcte_error_type Pcte_user_extend_confidentiality clearance (
Pcte_object_reference user,
Pcte_object_reference confidentiality class

);

[*20.3.8 USER_EXTEND INTEGRITY CLEARANCE */

ISO/IEC 13719-2:1998(E)

20.

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 .cléarance (
Pcte_object_reference user,
Pcte_object_reference integrity_class

);

Mandatory security operations.for processes

[*20.4.1 PROCESS_SET_CONFIDENTIALITY_LABEL */

Pcte_error_type Pcte_process_set_confidentiality label (
Pcte_object_reference process,
Pcte_security (Iabel *confidentiality _label

);

[* The effect of not providing the optional paramegtencesso the abstract operatiop is

[* achieved by specifyingrocessas Pcte_null_object_reference.

[* 20472 PROCESS_SET_FLOATING_CONFIDENTIALITY_LEVEL */

Pcte_error_type Pcte_process_set_floating_confidentiality _level (
Pcte_object_reference process,

Pcte_ftoatmg_fevet ftoating_mode

);

[* The effect of not providing the optional paramegtencesso the abstract operation is

[* achieved by specifyingrocessas Pcte_null_object_reference.

*/
*/

*/
*/
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[*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 paramaiescesso the abstract operation is

/
/
F

O~~~ ~—

/*

#Hi
#(

#i
#i
#i
#i
#i

~+

Auditing

Fachieved by specifyingrocessas Pcte_null_object_reference.
F 20.4.4 PROCESS_SET INTEGRITY_LABEL */

Pcte _error_type Pcte_process_set_integrity label (
Pcte_object_reference process,
Pcte_security label *integrity_label

F The effect of not providing the optional paramgtencesgo the-abstract operation is
Fachieved by specifyingrocessas Pcte_null_object_reference:

endif /* IPCTE_MANDATORY_INCLUDED */

The header <Pcte/auditing.h> */

ndef PCTE_AUDITING_INCLUDED
efine PCTE_AUDITING_INCLUDED-1

nclude <Pcte/types.h>

nclude <Pcte/references.h>
nclude <Pcte/sequences.h>
nclude <Pcte/discretionary:h>
nclude <Pcte/mandatofyh>

Auditing datatypes

ypedef enum-{

PCTE-WRITE, PCTE_READ, PCTE_COPY, PCTE_ACCESS_CONTENTS,
PCTE'EXPLOIT, PCTE_CHANGE_ACCESS_CONTROL_LIST,
RCTE_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;

©I1SO/IEC

*/
*/

*/
*/
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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_typecorresponds to the PCTE datatypes Selectable_event type and
[* Mandatory_event_type. */

typedef enum {
PCTE_FAILURE, PCTE_SUCCESS, PCTE_ANY_CODE
} Pcte_selected_return_code;

typedef Pcte_selected_return_code Pcte_return_code;

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  object;
} Pcte_object_auditing_record;

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;

Pctecexact_identifier new_process;

Pcte-exact_identifier  exploited_object;
} Rcte” exploit_auditing_record;

typedef struct {
Pcte_grou |p_'|denf|f|er user;
Pcte_time time;
Pcte_exact_identifier  workstation;
Pcte_event_type type;
Pcte_return_code return_code;
Pcte_exact_identifier  process;
Pcte_string text;

} Pcte_information_auditing_record;

101


https://standardsiso.com/api/?name=92237d8edf8e566f999b7ae7ee3e7fb8

ISO/IEC 13719-2:1998(E)

102

©I1SO/IEC

typedef struct {
Pcte_group_identifier user;
Pcte_time time;
Pcte_exact_identifier ~ workstation;
Pcte_event_type type;
Pcte_return_code return_code;
dentifi o

Pcte:exact:identifier source;
Pcte_exact_identifier  destination;

}Pcte_copy_auditing_record;

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  group;
}HPcte_security_auditing_record;

~+

ypedef struct {

enum {
PCTE_OBJECT_RECORD, PCTE_EXPLOIT_RECORD,
PCTE_INFORMATION_RECORD;;PCTE_COPY_RECORD,
PCTE_SECURITY_RECORD

} type;

union {
Pcte_object_auditing_record object;
Pcte_exploit_auditing_record exploit;
Pcte_informationCauditing_record information;
Pcte_copy_auditing_record copy;
Pcte_security_auditing_record security;

} record;

—

Pcte_auditirig) record,;

~+

ypedef enum {
PCTEENABLED, PCTE_DISABLED
HPctel audit_status;

modof ctriiet [

~+

'Jbubl SLruot 1

Pcte_selectable_event type  selectable_event type;
Pcte_selected return_code return_code;
} Pcte_general_criterion;

typedef struct {
Pcte_selectable_event type  selectable_event type;
Pcte_group_identifier user,

} Pcte_user_criterion;
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typedef struct {
Pcte_selectable_event type  selectable_event_type;
Pcte_security_label security_label;

} Pcte_confidentiality _criterion;
typedef Pcte_confidentiality _criterion Pcte_integrity_criterion;

typedef struct {
Pcte_selectable_event _type  selectable_event_type;
Pcte_object_reference object;

} Pcte_object_criterion;

typedef enum {
PCTE_GENERAL, PCTE_USER_DEPENDENT,
PCTE_CONFIDENTIALITY_DEPENDENT,
PCTE_INTEGRITY_DEPENDENT, PCTE_OBJECT_DERPENDENT
} Pcte_criterion_type;

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 {

Pcte_criterion_type‘type;

union {
Pcte_general_criteria general;
Pcte_user_criteria user,
Pcte,-confidentiality _criteria  confidentiality;
Pcte_integrity_criteria integrity;
Pcte_object_criteria object;

}criteria;

}Pcte_criteria;

21.2 Auditing operations
[*21.2.1 AUDIT_ADD_CRITERION */

Pcte_error_type Pcte_audit_add_criterion (
Pcte_object_reference station,
Pcte_selection_criterion  *criterion

);
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/*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 */

©I1SO/IEC

Rcte_error_type Pcte_audit_file_read (
Pcte_object_reference audit_file,
Pcte_audit_file *records

~

F21.2.4 AUDIT_GET_CRITERIA */

Rcte_error_type Pcte_audit_get_criteria (
Pcte_object_reference station,
Pcte_criterion_type criterion_type,
Pcte_criteria *criteria

~~

F21.2.5 AUDIT_RECORD_WRITE */

Rcte_error_type Pcte_auditing_record_write (
Pcte_string *text

~~

F21.2.6 AUDIT_REMOVE_CRITERION*/

Rcte_error_type Pcte_audit_remove_criterion (
Pcte_object_reference station,
Pcte_specific_criterion *Criterion

- PCTE_VALUE_OUT OF RANGE is raised.

-~~~ ~—

Pcte_object)reference station,
Pcte_selectable_event_type  criterion

FIf a value of type general criterion is passedtiterion then the error

Pcte_error_type-Rete_audit_remove_criterion_of_event_type (

*/
*/

F The effect specifyingriterion as a specific criterion to the abstract operation is achieved */

* Pcte_audit_remove_criterion_of event_type.
[*21.2.7 AUDIT_SELECTION_CLEAR */

Pcte_error_type Pcte_audit_selection_clear (
Pcte_object_reference station

);

)

/

It “by the operation Pcte_audit_remove_criterion. The effect of specifyitegion as a */
[* selectable event type to the abstract operation is achieved by the operation

/

*/
*/
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[*21.2.8 AUDIT_SWITCH_OFF_SELECTION */

Pcte_error_type Pcte_audit_switch_off_selection (
Pcte_object_reference station

);
/*21.2.9 AUDIT_SWITCH_ON_SELECTION */

Pcte—error—type Pcte—audit switch—on—setection
Pcte_object_reference station

);

[*21.2.10 AUDITING_GET_STATUS */

Pcte_error_type Pcte_auditing_get_status (

Pcte_object_reference station,
Pcte_audit_status *status

);
#endif /* IPCTE_AUDITING_INCLUDED */

22| Accounting

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

#ifndef PCTE_ACCOUNTING_INCLUDED
#define PCTE_ACCOUNTING_INCLUDED 1

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

221 Accounting datatypes

typedef Pcte ‘natural Pcte_consumer_identifier;
typedef Pcte”natural Pcte_resource_identifier;

typedefenum {
PCTE_WORKSTATION, PCTE_FILE, PCTE_PIPE, PCTE_DEVICE,
PCTE_STATIC_CONTEXT, PCTE_SDS, PCTE_MESSAGE_QUEUE,
PCTE_INFORMATION

} Pcte_resource_kind;
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typedef struct {
Pcte_group_identifier
Pcte_group_identifier
Pcte_exact_identifier
Pcte_exact_identifier
Pcte_resource_kind

security_user,
adopted_user_group;
consumer_group;
resource_group;
resource_kind;

©I1SO/IEC

~+

~+

ypedef struct {
Pcte_group_identifier
Pcte_group_identifier
Pcte_exact_identifier
Pcte_exact_identifier
Pcte_resource_kind
Pcte_time

[

ypedef struct {
Pcte_group_identifier
Pcte_group_identifier
Pcte_exact_identifier
Pcte_exact_identifier
Pcte_resource_kind
Pcte_time

Pcte_float
Pcte_natural
Pcte_natural
Pcte_natural
Pcte_natoral

Pcte time start fime;
Pcte_float duration;
Pcte_float cpu_time;
Pcte_float sys_time;

}Pcte_workstation_accounting_record;

ypedef Pcte_workstation_accounting_record
Pcte_static_context_accounting_record;

security_user;
adopted_user_group;
consumer_group;
resource_group;
resource_kind;
start_time;

Pcte_sds_accounting_record,

security_User;
adopted_iser_group;
consumer_group;
reseurce_group;
resource_kind;
start_time;
duration;
read_count;
write_count;
read_size;
write_size;

}Pcte_deviCe accounting_record;
typedefPcte_device_accounting_record Pcte_file_accounting_record;
typedef Pcte_device_accounting_record Pcte_pipe_accounting_record;

typedef enum {

PCTE_SEND, PCTE_RECEIVE, PCTE_RESERVE

} Pcte_operation_kind;

106


https://standardsiso.com/api/?name=92237d8edf8e566f999b7ae7ee3e7fb8

©ISO/IEC

22

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,;

ISO/IEC 13719-2:1998(E)

Pcte_time start_time;
Pcte_operation_kind  operation;
Pcte_natural message_size;

} Pcte_message _gueue_accounting_record;

typedef struct {
Pcte_group_identifier security user;
Pcte_group_identifier adopted_user_group;
Pcte_exact_identifier  consumer_group;
Pcte_exact_identifier  resource_group;
Pcte_resource_kind resource_kind,;

Pcte_time start_time;
Pcte_string information;
} Pcte_information_accounting_record,;
typedef struct {
Pcte_resource_kind resource_kind,;
union {
Pcte_workstation_accountingzrecord workstation;
Pcte_static_context_accounting_record static_context;
Pcte_sds_accounting_reecord sds;
Pcte_device_accounting_record device;
Pcte_file_accounting record file;
Pcte_pipe_accounting_record pipe;
Pcte_message “queue_accounting_record message_queue;
Pcte_information_accounting_record information;
} resource;

} Pcte_acceunting_record;

Acceunting administration operations

[*22.2.1 ACCOUNTING_LOG_COPY_AND_RESET */

Pcte error type Pcte accounting log _copy and reset (

Pcte_object_reference source_log,
Pcte_object_reference destination_log
);
[*22.2.2 ACCOUNTING_LOG_READ */

Pcte_error_type Pcte_accounting_log_read (
Pcte_object_reference log,
Pcte_accounting_log  *records

);
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[*22.2.3 ACCOUNTING_OFF */

Pcte_error_type Pcte_accounting_off (
Pcte_object_reference station
);

[*22.2.4 ACCOUNTING_ON */

©I1SO/IEC

Rcte—error—typePcte—accounting—on
Pcte_object_reference log,
Pcte_object_reference station

~~

F 22.2.5 ACCOUNTING_RECORD_WRITE */

Rcte_error_type Pcte_accounting_record_write (
Pcte_object_reference log,
Pcte_string *information

IF 22.2.6 CONSUMER_GROUP_INITIALIZE */

Rcte_error_type Pcte_consumer_group_initialize (
Pcte_object_reference group,
Pcte_consumer_identifier *identifier

¥ 22.2.7 CONSUMER_GROUP_REMOVE\*/

Rcte_error_type Pcte_consumer_group. remove (
Pcte_object_reference group

It 22.2.8 RESOURCE_GROUP_ADD_OBJECT */

Rcte_error_type Pcte_resource_group_add_object (
Pcte_object_reference object,
Pcte_object_reference group

¥ 22.2.9 RESOURCE_GROUP_INITIALIZE */

Rcte_error, ‘type Pcte_resource_group_initialize (
Pcté_object_reference group,
Pcte_resource_identifier *identifier

)

[*22.2.10 RESOURCE_GROUP_REMOVE */

Pcte_error_type Pcte_resource_group_remove (
Pcte_object_reference group

);
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[*22.2.11 RESOURCE_GROUP_REMOVE_OBJECT */

Pcte_error_type Pcte_resource_group_remove_object (
Pcte_object_reference object,
Pcte_object_reference group

);

22.3 Consumer identity operations

[*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: (
);
#endif /* IPCTE_ACCOUNTING_INCLUDED */

23 References

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

#ifndef PCTE_REFERENCES_INCLUDED
#define PCTE_REFERENCES_INCLUDED 1

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

231 Reference datatypes

typedef void *Pcte _object_reference;

#define Pcte’ null_object_reference (Pcte_object_reference) NULL
typedef-void *Pcte_type_reference;

#define Pcte_null_type_reference (Pcte_type_reference) NULL
typedef Pcte_type_reference Pcte_attribute_reference;

typedef void *Pcte_link_reference;
#define Pcte_null_link_reference (Pcte_link_reference) NULL

typedef enum {
PCTE_NOW, PCTE_FIRST_USE, PCTE_EVERY_USE
} Pcte_evaluation_point;

typedef enum {
PCTE_INTERNAL, PCTE_EXTERNAL
} Pcte_evaluation_status;

109


https://standardsiso.com/api/?name=92237d8edf8e566f999b7ae7ee3e7fb8

ISO/IEC 13719-2:1998(E)

23.2

110

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];

©I1SO/IEC
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ypedef Pcte_octet Pcte_type _name [PCTE_MAX_TYPE_NAME_SIZE + 1];

H-

t
typedef Pcte_type _name Pcte_attribute_name;

typedef Pcte_type_name Pcte_type _name_in_sds;

#define PCTE_MAX_KEY_SIZE <implementation-defined>

typedef Pcte_octet Pcte_key [PCTE_KEY_SIZE + 1];

#define PCTE_MAX_LINK_NAME_SIZE <implementation-defined>
typedef Pcte_octet Pcte_link_name [PCTE_MAX_LINK_NAME_SIZE + 1];
typedef Pcte_octet *Pcte_pathname,;

typedef Pcte_octet *Pcte_relative_pathname;

t

ypedef struct {
enum {
PCTE_NATURAL_KEY, PCTE_STRING_KEY
} type;
union {
Pcte_natural natural;
Pcte_key string;
} value;
Pcte_key value;

——

Dbject reference operations

Rcte_error_type Pcte_pathname_discard (
Pcte_pathname *pathname

)

It Rcte_pathname_discard is used to discard a pathname obtained by
It “Pcte_object_reference_get_path.

[*23.2.1 OBJECT_REFERENCE_COPY */

Pcte_error_type Pcte_object_reference_copy (
Pcte_object_reference reference,
Pcte_evaluation_point point,
Pcte_object_reference *new_reference

);

*/

*/
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[*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

);

[*23.2.3 OBJECT REFERENCE_GET PATH */

Pcte_error_type Pcte_object_reference_get_path (
Pcte_object_reference reference,
Pcte_pathname *pathname

);
[* As itis not possible to determine the size of the returned pathname before ex
[* operation, in this case the implementation allocates memory for the returned |

[* which is a native C language string terminated with a NUL<haracter. The ret
[* pathname can be discarded using Pcte_pathname_discard.

[*23.2.4 OBJECT_REFERENCE_GET_STATUS */

Pcte_error_type Pcte_object_reference_get_status(
Pcte_object_reference reference,
Pcte_evaluation_status *status

);

[*23.2.5 OBJECT_REFERENCE_SET "ABSOLUTE */

Pcte_error_type Pcte_object_reference_set_absolute (
Pcte_pathname pathname,
Pcte_evaluation_point paint,
Pcte_object_reference-*new_reference

);

[*23.2.6 OBJECT_REFERENCE_SET_RELATIVE */

Pcte_error_type-Pcte_object_reference_set_relative (

Pcte_objett) reference reference,
Pcte_relative_pathname pathname,
Pctelevaluation_point point,

Pete object_reference *new_reference

);
}'23.2.7 OBJECT_REFERENCE_UNSET */

ecuting this
hathname,

Lirned

Pcte_error_type Pcte_object_reference_unset (
Pcte_object_reference *reference

);

/* A null pointer is returned imeference

ISO/IEC 13719-2:1998(E)

*/
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/* 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

~~

~~

~~

)
/
/
/
/

Link reference operations

F 23.3.1 LINK_REFERENCE_COPY */
Rcte_error_type Pcte_link_reference_copy (

F 23.3.2 LINK_REFERENCE_GET_EVALUATION_POINT-*/
Rcte_error_type Pcte_link_reference_get_evaluation{point (

/F 23.3.3 LINK_REFERENCE_GET_KEY #*/

Rcte_error_type Pcte_link_reference_get key (

Rcte_error_type Pcte (link_reference_get_key value (

Pcte_link_reference link_reference,
Pcte_evaluation_point point,
Pcte_link_reference *new_link_reference

Pcte_link_reference link_reference,
Pcte_evaluation_point *point

Pcte_link_reference link_reference,
Pcte_key key

F 23.3.4 LINK_REFERENCE_GET_KEY_VALUE */

Pcte_link_reference link_reference,
Pcte_natural index,
Pcte_key waltue *key value

FIf thenabstract operations returns a value of type Natkesl, value.typeis set to

F PCTE_NATURAL_KEY andkey_value.natural contains the value of that key attribnrste.

F COtherwisekey value.typeis set to PCTE_STRING_KEY arkgy value.stringcontain

the value of that key attribute.

[* 23.3.5 LINK_REFERENCE_GET_NAME */

Pcte_error_type Pcte_link_reference_get _name (

).

Pcte_link_reference link_reference,
Pcte_link_name link_name

©I1SO/IEC
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*/

*/
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[*23.3.6 LINK_REFERENCE_GET_STATUS */

Pcte_error_type Pcte_link_reference_get_status (
Pcte_link_reference link_reference,
Pcte_evaluation_status *status

);
/*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,
Pcte_evaluation_point point,

Pcte_link_reference *new_link_reference

)i
Pcte_error_type Pcte_link_reference_set_from{type (
Pcte type reference  type,

Pcte_evaluation_point point,
Pcte_link_reference *new_link_ré&ference

);

Pcte_error_type Pcte_link_reference_set (
Pcte_key key,
Pcte_type_reference ..type,
Pcte_evaluation_point. point,
Pcte_link_reference *new_link_reference

);

[* The effect of providing a value of type Link_namdittk_namein the abstract opgration */

[* is achieved’by the operation Pcte_link_reference_set_from_name. The effect of */
[* providing-a value of type Type_referencdittk_namein the abstract operation is */

[* achieved by the operation Pcte_link_reference_set_from_type. The effect of providing  */
I* a~value of type (Key * Type_reference)liok_namein the abstract operation is 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 itink_reference */
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/* 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

);

©I1SO/IEC

Type reference operations

~~

F 23.4.1 TYPE_REFERENCE_COPY */

Rcte_error_type Pcte_type_reference_copy (
Pcte_type reference  type_reference,
Pcte_evaluation_point point,
Pcte_type_reference  *new_type_reference

~~

F23.4.2 TYPE_REFERENCE_GET_EVALUATION_POINT */

Rcte_error_type Pcte_type_reference_get_evaluation ypoint (
Pcte_type _reference  type_reference,
Pcte_evaluation_point *point

¥ 23.4.3 TYPE_REFERENCE_GET_IDENTIFIER */

Rcte_error_type Pcte_type_reference~get_identifier (
Pcte_type_reference type_reference,
Pcte_type _name type_identifier

~~

F 23.4.4 TYPE_REFERENCE_GET_NAME */

Rcte_error_type Pcte (type_reference_get_name (
Pcte_object_reference sds,
Pcte_type_reference  type_reference,
Pcte_type<name type_name

F achiieved by specifyingdsas Pcte_null_object_reference.
F 2345 TYPE REFERENCE GET STATUS */

)
It The_effect of not providing the optional parametddsto the abstract operation is
/
/

*/
*/

Pcte_error_type Pcte_type_reference_get_status (
Pcte_type_reference  type_reference,
Pcte_evaluation_status *status

);
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[*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

);

ISO/IEC 13719-2:1998(E)

24

24

1

[*23.4.7 TYPE_REFERENCE_UNSET */

Pcte_error_type Pcte_type_reference_unset (
Pcte_type_reference  *type_reference

);
/* A null pointer is returned itlype_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

);
#endif /* IPCTE_ REFERENCES_INCLUDED)¥/

Limits

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

#ifndef PCTE_LIMITS_INCLUDED
#define PCTE_LIMITS_INELUDED 1

#include <Pcte/types->

Implementation-limit datatypes

*/

[* The implementation limits MAX_NAME_SIZE, MAX_KEY_SIZE, and */
I* MAX<LINK_NAME_SIZE, which define the maximum size of the corresponding texts  */
[* Pcte_namePcte_key andPcte_link_name are defined in 23.1. All other */

[*>implementation limits are defined in this clause.

typedef enum {

*/

PCTE_STANDARD, PCTE_IMPLEMENTATION, PCTE_REMAINING

} Pcte_limit_category;

/* An implementation of this binding must return three sets of those implementation limits ~ */

/* which are defined in this clause:

*/
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