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Introduction

This Infernational Standard is one of a series of International Standards on Information Resourée Dictiopary Systems.
ISO/IELC 10027 defines the context within which this International Standard is to be applied.
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Information technology — Information Resource Dictionary

System (IRDS) Services Interface

1 [Scope

The IRDS series of International Standards specifies a
softwate tool that can be used to describe and potentially
control an enterprise’s information resources: It defines the
structufe and part of the content of the data to'be maintained
at the IRD Definition Level, and the-stnucture of the data
to be maintained at the IRD Level; It also defines the
servicgs to be provided for maintaining and retrieving data
levels. Further details: of the IRDS series of
standagds are to be found in ISO/IEC 10027.

This Inpternational Standard specifies a Services Interface
that giyes any program full access to all IRDS services,
through whatever external call interface is provided by the
languape in which the program is written. The body of this
International’ Standard defines the semantics of this
interfage,and also specifies the language bindings for ISO

2  Normative references

The following standards contain provisions which, through
reference in this text, constitute provifions of this
International Standard. At the time of pyblication, the
editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this
International Standard are encouraged to investigate the
possibility of applying the most recent eflitions of the
standards listed below. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISO 3166: 1988; Codes for the representatipn of names of
countries

ISO 7185: 1990; Information Technology -\Programming
languages - Pascal.

Pascal (ISO 7185). Language bindings for other ISO
standard programming languages are provided as separate
standards.

This International Standard makes no assumptions about
an implementation environment, and assumes no specific
run-time or compile-time interfaces.

ISO/IEC 9075: 1992; Information Technology - Database
Languages - SQL.

ISO/IEC 10027: 1990; Information Technology
Information Resource Dictionary System (IRDS)
Framework.

'

ISO/IEC 10032: 1993; Information Technology
Reference Model of Data Management
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3  Definitions and abbreviations

NOTE - SQL terms are not defined here. When used in this Intemational
Standard, they have the meanings ascribed to them in ISO/IEC 9075. All
IRDS terms used in this Intemational Standard are fully defined here or
in ISO/IEC 10027.

3.1 Terms defined or referenced in the IRDS
Framework (ISO/IEC 10027) and used
in this International Standard

The following terms are defined (or referenced) and used
in the IRDS Ffamework. They are us same way in
this Internatiopal Standard.

3.1.1 client
3.1.2 Informdtion Resource Dictionary (IRD)

3.1.3 Informgtion Resource Dictionary System (IRDS)
3.1.4 IRD deffinition

3.1.5 IRD deffinition level

3.1.6 IRD deffinition schema

3.1.7 IRD level

3.1.8 IRD schema
3.1.9 level pa[r
3.1.10 real system

3.1.11 service

5 defined in this Intérnational

the Reactivate IRD service is apphcable

3.2.2 archived: A content status class that indicates data
that is no longer in active use.

3.2.3 attribute: A characteristic of an object.

3.2.4 common table: A table that exists in each IRD
Definition and each IRD.

3.2.5 content module: A collection of objects introduced
into an IRD Definition or IRD at the same time and from
the source, identified by a module name that indicates the
source of the module.

© ISO/IEC

3.2.6 context: A working set established by default or by
user request within which IRDS services are performed.

3.2.7 controlled: A content status class that indicates data
that is stable and not subject to change.

3.2.8 definition object: An object recorded at the IRD
definition level that controls the data which may be present
at the IRD level.

3.2.9 dictionary: An IRD Definition or IRD

: jn each
IRD Definition, controlling the services provided, pn that
IRD Definition and any associated IRDs.

3.2.11 implementation-defined: Behayiour not defined by
this International Standard, but which ishall be precisely
defined by any conforming implementation

by this International\"Standard, and which an
implementation is not.required to define. Further, there is
no requirement that such behaviour be consistent frgm case
to case.

3.2.12 implementation-dependent: Behaviour not Efined

3.2.13 intefnal table: A table that exists once in ea¢ch IRD
Definitionand each IRD, rows in which cannot be agcessed
by the object-related services in clause 9.

3:214 IRD-specific table: A table that exists only in the
IRD Definition or a specific IRD, as part pf the
representation of the data structuring rules of a defined data
modelling facility.

3.2.15 IRD content status: A user-defined attribyte of a
working set. Every value of IRD content status belpngs to
one of the three predefined content status classe§. Each
object version takes its IRD content status frgm the
working set that contains it.

3.2.16 IRD content status class: One of three predefined
sets of IRD content statuses: uncontrolled, controlled and
archived.

3.2.17 IRD object: An object recorded at the IRD|level.

] e i e-er more
IRD Schemas that completely defmes what may exist at
any time in an IRD.

3.2.19 IRDS database: An IRD definition and zero or
more IRDs.

3.2.20 IRDS environment: An operational instance of an
implementation of the IRDS Services Interface managing
an IRDS database.
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3.2.21 IRDS name: A name optionally assigned when an
object is added to an IRD or a definition object is added to
an IRD definition. If specified, the combination of IRDS
name, variation name, working set name and working set
version name shall be unique.

3.2.22 IRDS session: A temporary association between an
IRDS user and an IRDS environment, during which the
former requests services and the latter performs them.

3.2.23 IRDS user: An individual or group authorized to
use the IRDS.

ISO/IEC 10728:1993 (E)

3.2.32 reference path: A directed association from one
working set to another which allows an object version in
the first working set to reference object versions in the
second working set. A reference path allows references
only in the direction in which it is specified.

3.2.33 referenced table: The table to which the reference
is made in a referential constraint.

3.2.34 referencing table: The table from which the
reference is made in a referential constraint.

3.2.35 subtable: Let SUBT and SUPERT be tables. SUBT

3.2.24| level independent service: A service that is equally
applichible to the IRD Definition level and the IRD level.

3.2.25( level specific service: A service which only applies
either to the IRD Definition level or to the IRD level, but
not bagth.

3.2.26| materialization (of a working set): That collection
of object versions that can be in the working table of a
cursor{ opened on that working set.

3.2.27| name: A string of characters used to distinguish
objectk, either alone or in combination with other names.

3.2.28 non-versionable (of an object type): Indicates that
only gne version of an object of that type may exist at any
time, |n a non-versionable working set; of a working set,
indicafes that the working set may not be based on another
workifng set or be used as the basis for another working set.

3.2.29] object: Any concept or thing of intérest to an
enterpyise.

3.2.30|objecttype: A class of objectsall'of whose attributes
belong to a common set of attribut€ types.

3.2.31] object version: A reeord of the information about
t that is current for some period of time in some
infornjation processing context.

is defined to be a subtable of SUPERT if-and only if every
row of SUBT corresponds to one and)orly one row of
SUPERT, and each row of SUPERTcorresponds to at most
one row of SUBT. SUPERT is defined to pe a supertable
of SUBT.

3.2.36 supertable: A table that has at leajt one subtable
(see definition of subtable).

3.2.37 uncontrolled: A content status clags that indicates
data that is not’stable.

3.2.3%, variation name: A name used to identify
significantly different variants of objects|with the same
IRDS name.

3.2.39 versionable (of an object type): Indjcates that more
than one version of an object of that type tay exist at the
same time, in different working sets; of [a working set,
indicates that the working set may not contain objects of
non-versionable object types, may be baged on another
working set and may be used as the bagis for another
working set.

3.2.40 working set: A collection of vergions of either
definition objects or IRD objects, defined by an IRDS user
as a unit for the purposes of change management, content
status specification and access control.
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3.3 Data Item Name abbreviations

The following list describes all of the abbreviations that are
used in naming the columns of the SQL tables and the
corresponding Pascal constants, types and variables:

Add =added
Arch  =archived
Atr = attribute
Cls = class

Chntl = controlled
column

Col
Cur
Curr
Dcs
Def
Dflt
Dflts
Dic
Dom
Id
Imp
Ind
Inst
Int
Ird
Len
Lim
Maint
Max
Min
Mod
Nat
Num
Obj
Ref
Ret
Scm

L T | I | | O B { S

L | | {1 {1 {1 | | | I 1 I 1 [ A |

Ver = version
Wkg = working
Ws = working set
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4 Conventions

This clause describes the conventions used within this
International Standard to describe the facilities of an IRDS.
These conventions are not themselves a subject of this
standard. Several different specification conventions are
used, for different purposes.

4.1 Specification of concepts and facilities

Within clause 5, diagrams are used, in conjunction with
English description  to introduce some of the concepts and

ISO/IEC 10728:1993 (E)

4.5 Specification of services

In clause 9, the services to be supported by an IRDS are
specified using a combination of Pascal (ISO 7185) and
English.

4.6 Data Structure Diagrams
The Data Structure Diagrams used in clause 5 illustrate

tables and the constraints between the tables. A table is
represented by a rectangular box.

faciliti¢s that are formally defined later in this International
Standard. Two types of diagram are used:

a) Data Structure Diagrams, described in 4.6;

b) Working Set Diagrams, described in 4.8.

4.2 |Specification of data structures

In clause 6, the data structures to be managed by an IRDS
Servicgs Processor are specified using Database Language
SQL (ISO/IEC 9075).

In gengral, this involves the use of tables to represent object
types and columns to represent attribute types; certain data
is alsojrequired for control purposes.

The use of SQL as a definition formalism in “this
International Standard does not imply any specific
implementation approach. The user of the.services
providgd at the IRDS Services Interface sees-the data only
in the ferms defined in clause 8.

4.3 |Specification of constraints - overview
Constmints on the possibleyvalues, or combinations of
values| which may appéar)in the IRD are specified once
only wherever possible. In order of preference, each
constraint is specified:

a) pwithinthe'formal data specification, in clause 6;

b) inthé description of the relevant table, in clause 6;

Constraints between the tables are repres¢nted by lines
between the boxes. Each line is considerefl to have two
halves, each half associated with the’box [to which it is
directly connected.

4.7 Specification of constraints - detail

4.7.1 Types of coustraint

The following_types of constraint are used within the
formal data'specification in clause 6:

a){_ Primary key constraints - which identjfy the primary

key of each table.
b) Uniqueness constraints - which identify
combinations of columns within 4 table whose

values must be unique, when not whdlly or partially
null.

¢) Referential constraints - which
dependencies of one table on another

identify the

many additional general constraints on the values or
combinations of values which may appear in one or
more rows in one or more tables.

d) Check constraints - which allow the %ecification of
t
pe

In addition to their specification in clausg 6, referential
constraints are also illustrated diagrammatically in clause
5. The rest of this clause describes the|diagramming
conventions used for different types of referential
constraint and the SQL syntax used to repregent each type.

¢) in the description of the services that can be used to
change the data, in clause 9.

The specification of constraints is described in detail in4.7.

4.4 Specification of service data structures

In clause 8, the formats of the data structures associated
with each service are described using Pascal (ISO 7185).

4.7.2 Overview of referential constraints

It is necessary to explain the type of referential constraints
used before describing their representation.

A referential constraint exists between two tables A and B
if at all times the values of some specified column or
combination of columns, when not null, in each row in
table B shall be equal to the values of a corresponding
combination (in terms of number and data type) of columns
in one and only one row in table A. Such constraints are
further qualified as follows:
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a)

b)

One-to-one - if only a single row in table B may
reference any one row in table A.

One-to-many - if more than one row in table B can
reference the same row in table A.

Orthogonal to the above classification of constraints, the
following classification may also be made:

9

d)

The following

Optional at referencing table - if any of the columns
in table B, which are used to reference table A, may
be null; a row in which any of these columns is null

© ISO/IEC

A

Figure 1 - Optional referential constraint

Table 1 shows the corresponding SQL syntax.

is consijeséd—nd—m-xbmm table A,
Optiona) at referenced table - if a row may exist in

table A [without being referenced from any row in
table B;

Requirefl at referencing table - if the referencing
columng in table B may not be null. Every row in
table B must reference a row in table A.

Require{ at referenced table - if arow in table A may
exist only if there is a corresponding row in table B
that refdrences it.

basic constructs are used within the Data

Structure Diagram to illustrate these constraints. Each half
of the line thatfepresents the constraint is treated separately

in illustrating

table.
a)
b)

9

d)

The diagram

the characteristics of the constraint at each

Solid line - the constraint is required at that table;

Dashed|line - the constraint is optional at that fable;
“Crow’s feet” at end of line -_represents a
one-to-many constraint. (Crow’s\ feet are not
allowed| at both ends of a line.)

No “crpw’s feet” at either’end - represents a
one-to-gne constraint.

atic representations of some of the various

constraint typgs listed-above are now illustrated. In each

case,

an example\.is also given of how the relevant

constraint woyld be expressed in clause 6, using SQL with
or without accompanying English description.

4.73

Table 1: SQL corresponding to Figure. |l

CREATE TABLE A
(A1 IRDS_KEY PRIMARY KEY )

CREATE TABLE B
(B1 IRDS_KEY PRIMARY KEY,

B2 IRDS_KEY
CONSTRAINT constraint-name

REFERENCES A
ON DEKETE referential-action )

In table™ and similar tables, IRDS_KEY represents the
name“of a domain (see ISO/IEC 9075) which is used
throughout the tables defined in clause 6. It is us¢d here
solely to make these examples look as similar as ppssible

to the SQL used in clause 6.

The SQL syntax used in clause 6 will normally contain an

ON DELETE clause, similar to that shown in Table

1. This

clause specifies additional information that is not shown in
the diagram - namely the action to be taken when an gttempt

is made to delete a row in table A that is referencs
row in table B.

For an optional referential constraint, as shown in
the referential action can be one of the following:

a) RESTRICT - (cannot be specified explicitly,

d by a

able 1,

but is

implied if ON DELETE clause is not spgcified)

which means the deletion will not be allowe1i'

Optional one-to-many referential constraint

Figure 1 illustrates the simplest (in terms of its SQL
specification) constraint - an optional one-to-many
referential constraint.

]

b) CASCADE - which means the referencing rows
will also be deleted.
¢) SET NULL - which means the referencing

columns will be nullified, thus removin
reference, but the row itself will not be delete

g the
d.
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4.7.4 Required uni-directional one-to-many referential
constraint

Figure 2 illustrates a required uni-directional one-to-many

referential constraint. The solid half of the line connected
to box B illustrates that this constraint is required from B

to A.

ISO/IEC 10728:1993 (E)

Table 3 shows an example of the SQL syntax to specify the
constraint illustrated in figure 3. The addition of a
uniqueness constraint on column B2 enforces the
singularity of the constraint.

Table 3 - SQL corresponding to figure 3

CREATE TABLE A
(A1 IRDS_KEY PRIMARY KEY )

CREATE TABLEB
(B1IRDS_KEY PRIMARY KEY,

=]

Figure 2 - Required referential constraint (one to
many)

Table[2 shows an example of the SQL syntax to specify the
constraint illustrated in figure 2. The addition of the NOT
NULI. clause on the referencing column B2 makes the
constgaint required from table B to table A.

fable 2 - SQL corresponding to figure 2

CREATE TABLE A
(A1 IRDS_KEY PRIMARY KEY )

CREATE TABLE B
(B1IRDS_KEY PRIMARY KEY,

B2 IRDS_KEY NOT NULL
GONSTRAINT constraint-name

REFERENCES A
ON DELETE referential-action’)

Becayse of the NOT NULL clause, SET NULL is not a
valid referential actiofrfor a required referential constraint.

4.7.5 | Required-uni-directional one-to-one referential

B2 IRDS_KEY NOT NULL
CONSTRAINT constraint-name

REFERENCES A
ON DELETE referentialcaction,
UNIQUE (B2))
4.7.6 Self-referencing tables
/ —~
A 4

Figure 4 - Self-referencing constraint

Note that in any of the above cases A and B may be the
same table, in which case the line representing the
constraint is drawn as a circular arc between two points on
the same box, as in figure 4, and the §QL referential
constraint is between two columns, or groyps of columns,
in the same table, as in table 4.

Table 4: SQL corresponding to [Figure 4

CREATE TABLE A
(A1 IRDS_KEY PRIMARY KEY

A2 IRDS_KEY
CONSTRAINT constraint-name

constraint
I_p

Figure 3 - Required referential constraint (one to
onhe) ’

Figure 3 illustrates a required uni-directional one-to-one
referential constraint. The removal of the crows feet from
the line indicates in the diagram that this constraint is
one-to-one.

REFERENCES A
ON DELETE referential-action )

4.7.7 Required bi-directional referential constraint

Figure 5 illustrates the diagramming convention for a
required bi-directional one-to-many referential constraint.
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Figure 5 - Required bi-directional referential
constraint

© ISO/IEC

Figure 6 - Type 1 mutually-exclusive constraints

The following syntax may be used to enforce these

Table 5 {SQL corresponding to figure 5

CREATE TABLE A
(A1 IRDS_KEY PRIMARY KEY

CONSTRAINT constraint-name
CHECK (A1 IN (SELECT B2 FROM B) )

CREATE TABLE B
(B1IRDS_KEY PRIMARY KEY,

B2 IRDS_KEY NOT NULL
CONSTRAINT constraint-name
REFERENCES A
ON DELETE referential-action )

The SQL above
addition of a

is identical to that in table 2, except for the
theck clause, to make the constraint be

required from t

referenced table to the referencing table,

Note that, since|the constraints are mutual, rows cannot be
inserted in A wijthout setting the check constraint off-until
at least one corfesponding row has been inserted in B:

A required bi-
is represented
would be the re
the addition of §

ectional one-to-one referential constraint
a similar fashion. The-only difference
oval of the “crow’s feet’ in the figure, and

| uniqueness constraint)in the SQL for table

B:
UNIQUE (B2)},

4.78 Mutually-exclusive referential constraints

In some circurastances;—two—-or—more—of—the—constraints

constraints at the IRD Definition Level only. At th¢ IRD
Level, such constraints are identified declarativgly in
tables.

Table 6 - SQL corresponding to figure 6

CREATE TABLE A
(A1IRDS_KEY PRIMARY.KEY )

CREATE TABLE C
(C1IRDS_KEY:PRIMARY KEY )

CREATE TABLE B
( BK IRDS_KEY PRIMARY KEY,

B1IRDS_KEY
CONSTRAINT constraint-name
REFERENCES A
ON DELETE referential action,

B2 IRDS_KEY
CONSTRAINT constraint-name
REFERENCES C
ON DELETE referential action ,

CONSTRAINT constraint-name
CHECK

(
(B11S NULL AND B2 IS NOT NULL)
OR
(B2 IS NULL AND B1 IS NOT NULL)
)
)

Figure 6 illustrates required uni-directional refefential

described above may be mutually exclusive: one or other
of the two constraints shall be satisfied, but not both. This
is represented by an arc drawn across the relevant lines, as
shown in figure 6. Here each row in table B shall at all times
contain either a valid reference to a row in table A, or a
valid reference to a row in table C. This example,
designated Type 1, shows the mutual exclusivity constraint
applying at the referring table.

constraints. As discussed previously, other kinds of
constraint exist. The syntax for required bi-directional
constraints would require the same CHECK clause to be
added to the referencing table. To support optional
referential constraints, the CHECK statement shown
should be replaced by the following:

CHECK (B1 IS NULL OR B2 IS NULL)

If one or both of the referential constraints is one-to-one, it
will be necessary to add corresponding uniqueness
constraints in table B:

UNIQUE (B1),
UNIQUE (B2),
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To support more than two referential constraints,
corresponding attributes B3, B4, etc. would be introduced,
with the appropriate modifications to the CHECK clause.

ISO/IEC 10728:1993 (E)

Note that the format of the CHECK clause actually used to
express the exclusivity of the constraints may differ from
that shown here, depending on the circumstances.

Similar diagrams and syntax could be developed for
required uni-directional constraints, or optional
constraints, but neither is actually used in clause 6.

Combinations of Type 1 and Type 2 constraints are also
possible, in which case the SQL will be a combination of
the two approaches.

ble 7 - SQL corresponding to Figure 7

CREATE TABLE A
(A}l IRDS_KEY PRIMARY KEY,
A2 CHAR NOT NULL
CHECK (A2 IN (B',CY)),
UNIQUE (A1, A2),

CQONSTRAINT constraint-name
CHECK ( ( SELECT COUNT (*) FROM B
WHERE A1=B1)
+ ( SELECT COUNT (*) FROM C
WHERE A1=C1)
=1)
)

CREATE TABLEB

(BK IRDS_KEY.PRIMARY KEY ,
B IRDS_KEY NOT NULL ,
B2 CHAR\NOT NULL

)

CREATE TABLEC
( CKIRDS_KEY PRIMARY KEY ,
C1IRDS_KEY NOT NULL,
C2 CHAR NOT NULL
CHECK (C2="C"),
CONSTRAINT constraint-name
FOREIGN KEY (C1, C2)
REFERENCES A (A1, A2)
)

4.7.9—Subtables

Let SUPERT and SUBT be tables. SUBT ig defined to be
a subtable of SUPERT if and only-if‘every row of SUBT
corresponds to one and only onetow of SUPERT, and each
row of SUPERT corresponds to at most onefrow of SUBT.
SUPERT is defined to be a supertable of SUBT.

A supertable may haye more than one subtable. To clarify
this case, let the rows of table A represent g set of objects
and let the rows-of tables B and C represent|further sets of
objects. If the.sets of objects represented By the rows of
tables B and C are both subsets of the pet of objects
represénted by the rows of table A, then tables B and C are
subtables of table A.

Figure 8 - Subtables

Figure 8 illustrates this, in the case where thejsets of objects
represented by tables B and C are disjoint. Note that use of
this diagramming convention does not necgssarily imply
that every row in A corresponds to arow in able B or table
C. If this additional requirement does hold, the situation is
identical to that represented by figure 7,|and the SQL
representation will be identical to that| given there;
otherwise the SQL given in table 7 applies, but with the

NOT NULL constraint removed from coluthn A2 of table

A, and the last line of the CHECK constraint changed to
<=1,
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4.7.10 Principles for expressing constraints

The following general principles have been applied when
specifying constraints in this International Standard:

a) CHECK and referential constraints are named;

b) When specifying referential constraints between
tables, the following rules are applied:

© ISO/IEC

1) A constraint with no sub-queries is preferred to
a constraint with a sub-query;

i) When choosing between two constraints with
sub-queries, the more concise expression is
used;

frofrtieTmany to the ore;

d) Consistent techniques are used wherever possible to
express particular s of constraint:
i) When a 1:M relationship exists between two press particular type
tables, the referential constraint is specified ¢) Where the approach dictated by the above principles
conflicts with that taken in the SQL Definition
. Schema (ISO 9075), the SQL approach-ig taken
i) WHen a 1:1 relationship is optional at one table, wherever possible.
but] mandatory at the other, the table at which
the| relationship is mandatory is considered
4.8 Working Set Diagrams

deglendent on the other (independent) table, and
the|constraint is specified from the dependent
table to the independent table;

iii) Ifall:M relationship is mandatory at both tables,
in dddition to the referential constraint from the
mahy to the one, a CHECK constraint is

ified in the reverse direction.

iv) If a1:1 relationship is mandatory at both tables,
ECK constraint is used in one direction,
nof only for consistency with the 1:M case, but
because a second referential constraint
wopld require additional columns for the
forgign key. This is because the manner_in
which tables have been specified as distinct
subjtypes of IRD_OBJECT_VERSION does
not|allow primary key values in différent tables
to match.

NOTE - Such 1:1 felationships in the IRDS occur.only in conjunction with
other relationships with which they are mutually, exclusive. If this were
not the case, therd would be no need for separate tables.

‘When deciding innwhich direction to specify the
refg¢rential constraint, the function of the two
tables in question is considered, also the impact
of |referential actions. Where possible, the

The Working Set Diagrams (used in clause 5 illustrate
working sets and the two sorts of path from one working
set to another. A working\set is represented by an ¢llipse,
and a path from one working set to another by a line. The
arrow along a linecndicates the direction of the refprence,
and the label on(or near the line indicates the fype of

reference.

Oldest
based
on

Newest

set C

reference path
G——
Working set B

Figure 9 - Working set diagram conventipns

In figure 9, working set B was created based on working
set A. There is a reference path from working s¢t C to

working set B.

constraint is specified so that all mutually
ox |‘1 5 . it Frection
with relation to the table at which the exclusivity
exists.

c) There are often several ways to express a logical
constraint as a CHECK constraint, perhaps
involving different columns and/or tables. When
deciding how to specify a constraint, the following
is the order of preference:

10

A reference path allows references only in the direction of
the arrow. In figure 9, object versions in Working Set C can
refer to object versions in Working Set B, but object
versions in Working Set B can NOT refer to object versions
in Working Set C.
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5 IRDS concepts and facilities

This Intemnational Standard supports a set of facilities

several of which are outlined in ISO/IEC 10032 and in

ISO/IEC 10027. The facilities are categorized as follows:
a) data modelling facilities;

b) version control facilities;

¢) naming facilities;

ISO/IEC 10728 : 1993 (E)

One IRD Definition and its associated IRD Schema Groups
and IRDs are part of an IRDS environment. An IRDS
Services Interface Processor (see ISO/IEC 10027) may
interact with any number of IRD Definitions. However, an
IRDS user may interact with only one IRD Definition and
its associated IRD Schema Groups and IRDs in one IRDS
session.

An IRDS Services Interface Processor in an IRDS
environment may use the services of a Database Services
Processor. Each Database Services Processor conforms to
a specific data modelling facility.

d) [facilities for establishing limits and defaults;

¢) |other added value facilities.

Theselfacilities are supported by data which is recorded in
the taples for the IRD Definition Level (see ISO/IEC
10027%).

The t¢rm object is used in this International Standard to
refer {o that which is represented by a row in a table or
tables| Every object is either a definition object or an IRD
object, depending on whether it is represented by rows in
tables|at the definition level or IRD level.

Servi¢es are provided by an IRDS Services Interface
Procesgsor (see ISO/IEC 10027) to retrieve and maintain the
these IRD Definition tables. The IRD Definition
tables|are defined in clause 6. The concepts for the services
are defined in clause 7, the service data structures in ¢lause
8 and the services themselves in clause 9.

It is fimportant to distinguish between-the defining
mechgnism and that which is defined. Thé\IRD Definition
tables|are defined in clause 6 of this International Standard
using |SQL Schema Definition statements (see ISO/IEC
9075)|as the defining mechanism.

ism. In this International Standard, the defined
ism is theddata modelling facility supported by the

persistent data and an associated set of data manipulation
rules {se¢ ISO/IEC 10032).

5.2 Categories of table

One of the aims of this International Standgrd is to have as
much parallelism between the two level p£rs as possible.
For each level pair, the confent of the tables is categorized

as follows:

a) Internal tables: those associated with object
management and version control, thiat exist once in
each IRD Definition and IRD;

b) <Environment tables: those that exi§t once in each
IRD Definition, controlling the servires provided on
that IRD Definition and any associafed IRDs;

¢) IRD-specific tables: those that exist pnly in the IRD
Definition or a specific IRD, inclufling those that
embody the data structuring rules of a defined data
modelling facility (see ISO 10032); for the IRD
Definition this data modelling facility is that of SQL
(ISO/IEC 9075).

d) Common tables: those that exist onte in each IRD
Definition and IRD, associated with naming, version
control and other common facilities;

Table 8 shows in tabular form some relevanf characteristics
of these categories.

Table 8 - Characteristics of table categories

5.1 IRDS Environment concepts

Multiple IRD Definitions may exist in one real system;
each IRD Definition is independent of any other IRD
Definitions. Each IRD Definition may contain the
definitions of zero, one or more IRD Schema Groups. For
each IRD Schema Group, there exists zero or one IRD.
Hence multiple IRDs may exist in one real system. Each
IRD is structured according to the data modelling facility
defined in a single IRD Schema Group.

Category Row Versionabfe Shared
represents across
object IRD’s

Internal No No No

Environment |Yes No Yes

IRD-specific |Yes Optional No

Common Yes No No

11
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In this International Standard tables are sometimes referred
to using terms other than the categories described above:
for example, Referencing and Referenced tables (see
4.7.2,), and Supertable and Subtable (sec 4.7.9). Such
concepts are independent of the categorization above.

5.3 Overview of IRD Definition tables

The data on the IRD Definition Level defines and controls
the data on the IRD Level.

The IRD Definjti finition
These tables arg listed below.

Internal tables

1 IRD_OBJECT

2 IRD_WQRKING_SET

3 IRD_OBJECT_VERSION
4 IRD_REFERENCE PATH

Environment

10 IRD_SCHEMA_REFERENCE

11 IRD_DATA_TYPE_DESCRIPTOR
12 IRD_DOMAIN

13 IRD_TABLE

14 IRD_VIEW

15 IRD_COLUMN

16 IRD_VIEW_TABLE_USAGE
17 IRD_VIEW_COLUMN_USAGE
18 IRD_TABLE_CONSTRAINT
19 IRD_KHY_COLUMN:USAGE

20 IRD_REF_CONSTRAINT

21 IRD_CHECK_CONSTRAINT

22 IRD_CHECK_TABLE USAGE
23 IRD_CHECK.COLUMN_USAGE
24 IRD_ASSERHON

© ISO/IEC

The sequence of the IRD Definition tables in this list is
based on the categories defined in 5.2 above, and then on
the referential constraints between pairs of tables. In
general, if table B references table A then table A precedes
table B in the sequence. The sequence in the above list is
used in clause 6.

Within the SQL text in clause 6, and in direct references to
itelsewhere, names of tables and columns are in upper case,
with consecutive words connected by an underscore
character. In informal references to tables and columns, as
in the text and figures in this clause, each word in the name

separated by spaces.

Table 3 called IRD Object Version contains aroew for each
row in the other IRD Definition tables, and containg audit
columns that would otherwise be repeated in severgl IRD
Definition tables. Table 1 called IRD{Object containga row
for each set of rows in table 3 which represent versipns of
the same object; it contaips‘audit columns and|other
columns that support naming-and added value facjlities.
Table 2 contains a row for éach working set defined ithin
the IRD Definition; eachirow in table 3 contains a ref¢rence
to a row in table*2. Table 4 contains the defirjitions
supporting references between working sets.

Tables 5, 6and7 are the Environment tables. There ijarow
in table:5\for each IRDS User having any privileges with
respect'to the associated IRD Definition, and a single row
in.fable 6 specifying any implementor-defined limits.
There is a row in table 7 for the IRD Definition itself, and
for each IRD created within that IRD Definition.

Tables 8 to 24 in this list are the IRD-specific tables, and
are based on part of the SQL Definition Schema. Theg name
of each table is modified to the singular form and in¢ludes
the prefix *’IRD’. The sequence of presentation is thg same
as in the SQL standard. However, some of these tables have
extra columns in addition to those in the SQL standard, to
support IRDS facilities such as naming and added] value
facilities.

Tables 25 to 27 are included to support defaults and other
added value facilities. Some of these tables contain
references to the data modelling facility tables (8 to[24).

Table 28 contains the definitions supporting access control.

Common tables:

25 IRD_MODULE

26 IRD_CONTENT_STATUS

27 INSTALLATION_DEFAULT

28 IRD_WORKING_SET_PRIVILEGE

It is important to distinguish between the IRD Definition
table called 'IRD_TABLE’ and the members of the set of
IRD tables. Each member of the set is referred to as an IRD
table. The data about each IRD table is recorded in a row
in the IRD Definition table called 'IRD_TABLE’.

12

The structure diagrams shown on the following pages
(figures 10, 11, 12 and 13) show how the tables on the IRD
Definition Level are inter-related, using the conventions
defined in clause 4.

Figure 10 shows the basic structure at this level; figure 11
shows how data type descriptors are related to columns and
domains, and figure 12 shows how viewed tables are
defined in terms of tables and their columns. Figure 13
shows the relationships between the tables introduced for
version control.
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IRD Schema Reference [10]
Tfrom Tto
I |
IRD Schema Group [8] IRD Schema [9]
supertable of | ! |
— | containad in | tmio o i | contained in
X oontained Ji sentaiRed X
IRD Table [13] IRD Domain [12] IRD Assertion [24]
subtable of
I I l l
ins | imary ke co—n—tain_edg_“d_f'_d_“_l___'—ﬂ__—__-1
constrains primary key | efined on ' used
IRD Table Constraint [18] IRD Column [15] | uses s n
] T
— s | |
fOTG.Ig)',‘ ‘ primary key/ ! I 3 | _\\
refers to unique/ l |
IRD |Ref Constraint [20] foreign key used IRD Check Constraint [21]
uses in
used |
in J uses luses
AN A
IRD Key Column Usage [19] IRD Check Column Usage [23] IRD Check Taljle Usage [22]

Figure 10 - Structure diagram for the IRD Definition Level

has /

IRD Domain [12] / IRD Data Type Descriptor [11]
I
l
defined on
IRD Column [15]
’ has \

Figure 11 - Use of Data Type Descriptors

13
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IRD Table [13]
IRD View [14] IRD Column [15]
l l I
I . | uses | uses | usedin
l\ used in L J J\
IRD View Table usage [16] IRD View Column usage [17]
Figure 12-IRD View usages
IRDS User [5] IRD Content Status [26]
[ A [

uses by default

|
b

|n

1
IRD Working Set [2] S based on

I I I </

by |t lon from J'\to

IRD Working Set Priv [28] IRD Reference Path [4]

Figure 13 - IRD Definition Level Version Control tables

Tables 1 and 3{do not appear in any figure because each'of by any definition object type. Tables 6, 7 and 27|do not
the other tablels is a subtable of table 3. Table 25 does not  appear in any figure because they are used for pontrol
appear in any ffigure because a Module can be referenced  purposes only, and are not directly related to other fables.

14
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54.1

Each ]
tabled

IRDS User [5] * IRD Content Status [26]
I I Y |
| | I uses by default |
| | | J in -
| | £
IRD Working-Set [2] b’ based on
l I |
by o on from 1)
A
IRD Working Set Priv. [28] IRD Reference Path [4]

IRD Table [13] *

lin

IRD Object (row in table) [1]

of

IRD Object Version [3]

*

Figure 14 - Tables on the IRD Level

Overview of IRD tables

Overview

RD may contain several IRD-specific tables. These
may be defined in another standard, by an

These tables are in the associated IRD Definition

Each such IRD Schema may includg the definitions
of one or more IRD Tables, through the inclusion of
rows in the IRD Definition table called IRD Table
which reference that IRD Schema. Fpr each table so
defined, the IRD contains an IRD taple conforming
to that definition.

implel

r-Tmrorderto beabletodefime the

IRD level services in this International Standard, a number
of internal and common tables are introduced. Two of these
are named IRD Object and IRD Object Version, or, within
the SQL statements in clause 6, IRD_OBJECT and
IRD_OBJECT_VERSION.

The following holds for each IRD:

a)

Each IRD is described by an IRD Schema Group.
Through rows in the IRD Schema Reference table,
that IRD Schema Group references one or more IRD
Schemas that provide the detailed definition of the
IRD.

b)

c)

For each row in each such IRD table, there is a
corresponding row in the IRD Object Version table,
in which audit attributes and version control
information are recorded;

For eachrow orrows in the IRD Object Version table

which represent versions of the same object, there is
a corresponding row in the IRD Object table.

15
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IRD_TABLE

IRD_| IRD_ IRD_ ETC.
KEY | TABLE_| SCHEMA_
NAME | KEY

~ A ~
~ B ~
~ c ~

Figure 15 - Example rows in the IRD_TABLE table

© ISO/IEC

IRDS User [5] * IRD Content Status [26]

I l Y l

| ‘ uses by default |

o | -
L | 70

IRD Working-Set [2] > “based on

I l l

| l
by |® on

from LID
IRD Working Set Priv. [28] IRD Reference Path [4]

IRD Table [13] *

l

.

IRD Object (row’intable) [1]

of in

IRD Object Version [3]

A ———4 B p——— ¢

* These tables are in the associated IRD Definition

Figure 16 - Example of tables at the IRD Level

16
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54.2 Internal and common tables

Figure 14 shows how the tables used in the definition of
the IRD level are related to one another and to some of the
tables defined for the IRD Definition Level (tables 5 and
13), using the conventions defined in 4.7. The structure
represented in figure 14 and defined in clause 6 is defined
solely for the purpose of specifying rules and defining the
IRDS services for the IRD level pair in clause 9. There is
no requirement that any implementation actually uses this
tabular structure.

543
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5.5.1 Definition objects comprising data modelling
facility

In terms specific to the data levels used in this standard, an
IRD Definition contains, among other things, data about
IRD Schema Groups and the IRD schemas, tables, columns
and constraints associated with each. Any object associated
with an IRD Schema is said to be a component of that IRD
Schema. Each type of component is supported at the IRD
Definition Level by a table. These tables are used to
represent the SQL data modelling facility.

Each IRD Schema comprises one row in the IRD

Each r¢w in the IRD_TABLE table in the IRD Definition
(see 6J1.4.13) which is part of an IRD Schema Group
defined a table at the IRD level in any associated IRD. Each
such taple is a subtable of the IRD object version table at
the level. In SQL terms this means that the tables
defined by the rows in the IRD_TABLE table must contain
columis referencing the columns which form the key of
the IRID_OBJECT_VERSION table.

If the [RD Definition contained, for example, the rows
shownlfin figure 15, then the tables that would appear at the
IRD leyel are those represented in figure 16 as the subtables
A, B dnd C. For the sake of illustration, two referential
constrgints are assumed to be defined in table B, one to
table Al and the other to table C. A more complex example
is proviided, for tutorial purposes, in annex B.

The cojumns of the IRD-specific tables at the IRD levelare
defined by the rows in the IRD_COLUMN table atthe IRD
Definifion level. Similarly the referential int€grity and
other| table constraints are defined by the
IRD_[TABLE_CONSTRAINT table.” The check
constfaints are defined by the
IRD_(JHECK_CONSTRAINT table.* The Domains and
Asserfions are defined by the IRD_DOMAIN and
IRD_ASSERTION tables respectively.

5.5 |Data and the objects to which the data

refers

It is important-in the context of an IRDS to distinguish
clearly] between the data about an information systems
conce i i concept

Definition table called IRD Schema and those rows in the
other tables shown in figure 10 whichaefefence (directly
or indirectly) this row.

Each IRD Schema Group comiprises one rqw in the IRD
Definition table called IRD~Schema Group}, one or more
rows in the IRD Definition table called [IRD Schema
Reference, and the IRD Schemas referenced py those rows.

This InternationalyStandard places no restfiction on the
number of IRDs that may refer to a singlg IRD Schema
Group.

In addifion to the data modelling facilities pfovided by the
SQLstandard, the IRDS Services Interfacg supports the
definition of supertables and subtables as ddfined in 4.7.9.

Let SUPERT and SUBT be tables. If SUBT|is specified to
be a subtable of SUPERT then for each row jn SUBT there
is always a corresponding row in SUPERT, |with the same
primary key. Thus SUBT effectively inherits all the
columns and constraints of SUPERT. If a rpow is inserted
into SUBT, a corresponding row is inserted|into SUPERT
by the IRDS Services Interface processor. If grow of SUBT
is modified such that any of the inherited columns are
modified then those columns of the row i SUPERT are
modified. If a row of SUBT is deleted then the
corresponding row of SUPERT is deleted. When a row of
SUBT is inserted, deleted or modified, all the integrity
constraints specified for both SUBT and| SUPERT are
enforced.

An inheritance hierarchy may be mult{-levelled, i.e.
SUPERT may itself be a subtable of some|other table. In
this case the above process is applied recursively.

For example, it is important to distinguish between a table
in the SQL sense and data about that same table. The data
about the table, for example who added its definition to a
schema and when its definition was last modified, should
not be confused with data contained in the table. In an IRDS
context the data contained in a table at one level may at the
same time be data about some other table at a lower level.

This version of this International Standard defines facilities
for a table to inherit directly from only a single supertable.

17
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5.52 Definition objects dependent on an IRD Schema
Group

Before any data may be placed in IRD tables, an IRD must
be created (using the Create IRD service). AnIRD Schema
Group may be referenced by a Create IRD service only
after it has been validated (using the Validate IRD Schema
Group service) to verify that it satisfies its internal
constraints. Any schema group that has not been validated,
or of which any components has been modified since
validation, is said to be unvalidated.

5.53 ContentofIRD-tables

© ISO/IEC

Some IRDS users may not wish to be conscious of the
version control facilities specified in this International
Standard. Such users may simply define a single working
set and make that their default working set, thus using it as
the context for all services.

5.6.1 Objects and Versions of Objects

Objects of certain object types may exist within an IRD in
several versions. What are loosely referred to as the
attributes of an object are actually, with minor exceptions,
the attributes of an object version. Two exceptions are the
IRDSwameand-varatonname of the ebjeetversiom which

A subset of thg content of the IRD tables may comprise one
or more Applitation Schemas, but the IRD tables may also
contain data fhat is not, and may never be, part of an
Application S¢hema.

For example, pn IRD table called Application Table may
contain rows ndicating the intention to create tables for
data about LOYEEs and SUPPLIERSs. Such rows may
be inserted hefore any application data concerning
employees or|suppliers is captured or stored. Similarly,
rows may be| included in a table entitled Application
Column indjcating the intended content of these
application tables.

The concepts [of validation and activation may apply to
application schemas but the meaning of these concepts in
relation to application schemas is not defined by this
International §tandard.

5.54 Accessjbility of tables to users

Most of the IRD and IRD Definition tables ar¢ accessible
to IRDS users for retrieval and update. This’access is
provided by the services described in clauses 7, 8 and 9.

The following tables are provided-to-support the internal
working of an[IRDS Services Interface Processor:

yi
and deleting working sets (Create Working Set, Drop
Working Set, Modify Content Status). The other two tables
are maintained and used by the IRDS Services Interface
Processor, and cannot be directly accessed by a user.

5.6 Version Control concepts
This International Standard provides for identical version
control facilities at the IRD and IRD Definition levels.

Though the examples given are usually at the IRD Level,
this clause is generally applicable to both levels.
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are common to all versions of the object, and.if ‘changed
are applied to all object versions.

A non-versionable object type is one of which only 4 single
version may exist for any object. Such objects rhay be
created only in a non-versionable.working set. Objects of
versionable object types may exist either in versionable or
non-versionable working sets:

Object types represented-by rows in the environmgnt and
common tables (seeabove) are all non-versionabje, and
exist in the Envitonment and Common working sets
respectively{Object types represented by rgws in
IRD-specific tables are usually likely to be versionaple; all
such tables_defined for the IRD Definition level in .1 are
versionable.

Avuser may choose to create a non-versionable workjing set.
There is no way to change a non-versionable workfing set
into a versionable working set, or vice versa, oncg it has
been created.

Rows in the IRD Object, IRD Working set and IRD
Reference Path tables do not represent object versiops, and
therefore are not considered to be in any working st.

5.62 Working Sets

On the IRD Definition level it is possible to identifylone or
more working sets, each of which is associated wiith the
IRD Definition Schema.

At any one time an IRDS user may be developing & set of
IRD objects that describes a concept such as a program, a
screen layout, a database schema, or a business model.
Such a set of objects needs to be thought about and
managed as a whole.

For example, an IRDS user will rarely think about the
individual lines of code in a program and their references
to a database schema. Yet each of these is likely to be a
specific version of a specific IRD object. Version control
is applied to sets of object versions that the user wishes to
handle as a unit for the purposes of change management;
this is called an IRD working set.
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Working set B
Version 1

\\ based on

For ea¢h IRD, each of its IRD working sets is identified by

D level for each IRD, which support the;version
mechanism. These tables are as follows:

R\\\b_as_e_don

Working set A m
Newest @ Version 2 R1

Figure 17 - Basing one working set on another

5.6.4 Basing ome working set on another

When a new ‘working set is created, it can[be based upon
another working set. The result of this is tq make the new
working set effectively a copy of the working set being
used as a basis. A non-versionable working set (see 5.6.1)
may neither be based on another working|set, nor be the
basis for any other working set.

Figure 17 illustrates the way in which one working set may
be used as the basis for another.

More than one IRD working set may be based on a single
earlier IRD working set. Thus it is possiblg to define both

IRD| WORKING_SET

| WORKING_SET_PRIVILEGE
| REFERENCE_PATH

stand-alone IRD working sets and trees of IRD working

sets. The root of the tree is the oldest IRD w
is illustrated in figure 17. Note that figure 1

prking set. This
7 is an instance

An object version in the’IRD is identified by the
combihation of a working set key and an object key. This
impliegs that an IRD«working set contains at most one
versiop of any object:

5.6.3 | Working sets and users

An IRD\working set is created by the invocation of the

diagram, not a type diagram.

The “version path” of a working set WSy ip a sequence of
working sets (WS, ..., WS1) where each working set WS;
(n>=j>1) is based on WS;j.1.

Whenever a reference is made to an object version in the
cumrent version path, the working set identifier of the

Create Working Set service described in clause 9. Its
contents are initially empty. Objects are subsequently
added to an IRD working set by invocation of the Add
Object service, with a specified or default IRD working set
as the current working set.

referenced object version is taken to be that| of the working
set-rrrﬂwcmcntm-paﬁ-cmmng-ﬂj' i int e latest version

of the referenced object.

In figure 17 instances of working sets are shown by
ellipses. Instances of the ’is the basis for’ constraint are
shown by lines.

In this example, there is a working set with working set
name "X’ and working set version name ’1’. This working
set is not the basis of any other working sets, nor is it based
on any other working set.
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reference

. Worki t
Oldest Working set A b ' :3 se Working set B
Version 1 ata Admin Version 1
Version 1
Working set A Working s.et Working set B
. Data Admin .
Version 2 R Version 2
Version 2
Working set A
Newest 9

Version 3

There are four|working sets with the working set name of
"A’. They havg four different working set version names:
’1°, °2°, ’3” and ’2 R1’ respectively. Working set "A’
version "1’ is fot based on any working set but is itself the
basis for workjng set A’ version "2’ and working set 'B’
version ’1’.

Working set A’ version 2 R1’ might be a correction
working set, based on working set A’ version ’2’.

Working set "B’ version "1’ is based on working set A’
version ’1’, and is itself the basis for working . set "B’
version ’2’.

5.65 MateriIization of a working set

The materialiZation of a working/set'is a set of object
versions, defined recursively as follows:

Let WSA and WSB be working sets:
a) If WSAlis not'based on any working set, then the

materialjzation/of WSA is the set of all object
versions|included in WSA;

Figure 18 - Example references between working sets

The set of object wversions in WSA is said
superimposed on the materialization of WSB. An
version is visible in WSA if and only if that object V
is in the maferialization of WSA.

Referential constraints, such as those illustrated in
10, are to be interpreted AFTER materialization.

A working set WS A that is based upon another work

to be
object
ersion

figure

ing set
bvided

WSB can subsequently be dropped from the IRD, pr
that it is not itself the basis for any further working

t. The

effect of dropping WSA is to delete from the IRD all[object
versions that were either created or modified witlin the
context of WSA. An IRDS user can make use ¢f this

operation to start again after encountering errors
uncontrolled working set.

A working set WSB that is the basis for another w
set WSA, but is not itself based upon any working s¢
also be dropped. The effect of doing so is to create ve
in WSA of any objects in WSB that remain

materialization of WSA, and to set the basis of W
"none’, represented by null. An IRDS user can make
this operation to remove an archived working set fr

in an

prking
t, may
rsions
in the
SA to
use of
bm the

IRD

b) If WSA is based on WSB, then the materialization
of WSA is the set of all object versions in WSA plus
all object versions in the materialization of WSB
except:

1) versions of objects of which a version is in
WSA;

2) versions of objects that have been deleted in
WSA.
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5.6.6 References from one working set to another

Sometimes an organization may have several teams or
subteams working independently. The hierarchical

inheritance mechanism described in clause 5.6.4

works

well for a single team. In the example shown in figure 18,
team A might own all the working sets with the working

set name "A’.
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However, it often happens that a data administration team
or a team developing common shared software needs to
provide definitions to several teams all working at different
speeds. In real life it is not possible to guarantee that teams
will always deliver a new system on time. Thus a degree
of independence and separate working must be allowed,
together with the sharing of definitions where necessary.

Therefore this International Standard prescribes facilities
for reference paths to be defined which permit object
versions in one working set to reference object versions in
one or more other working sets. In other words, while an
object version may exist in only one working set, it may,

ISO/IEC 10728 : 1993 (E)

Similar reference paths are shown for later working sets of
project A and for the working sets of project B. When
Working Set A Version 2 was created, it would initially
have inherited the reference paths from Working Set A
Version 1. The Modify Reference Path service would then
have been used to redirect the reference path from Data
Admin Version 1 to Data Admin Version 2, and to adjust
any references using the refernce path. The references now
refer to the object versions in the materialization of Data
Admin Version 2.

Note that when project A moved on to a new working set
referencing a new_version of the Data Admin definitions,

subject to the existence of reference paths, be referenced
from d@bject versions in any number of other working sets,
not negessarily having the same working set name or being
based pn the working set containing it. No reference path
shall exist from a working set A to any working set which
is within the version path of A.

In figyre 18 the data administration team, owners of the
working sets whose working set name is 'Data Admin’,
might provide data definitions to teams A and B.

The effect of a reference path from a working set A version
1 to wprking set Data Admin version 1 is to allow any user

s in working set Data Admin version 1. The
ce of such a reference path does not mean that all
object| versions in the Data Admin version 1 working.set
are vigible in working set A version 1.

This allows project team A, working with working set A
version 1, to see and reference, but not alter, the shared
definifions. Note that any kind of dictionary content could
be shared in this way.

project B did not have to, even though,they themselves
chose to go to a new working set for their-own definitions.

Modifications, deletions and insertions car

only be made

to object versions in the materialization of mle working set

that is the IRDS User’s cuifent context. A
update object versions in a'working set accq
reference path must haveupdate privileges f|
set and must make. that working set their ¢
(see 5.6.8).

Let X and“Y be object versions in workin
respectively. If the row of the Object Ve

ser wishing to
ssed through a
br that working
current context

b sets A and B
sion table that

represénts X contains within its columns th
of the’row representing object version Y,

e primary keys
en X is said to

“reference” Y. For such areference to be valld, either X and
Y must be contained in the same working sef, or areference
path must first have been defined from A t¢ B.

Where the columns of an IRD table contain references to
object versions contained in other working sets (to which
reference paths exist), the table effectively defines an
aggregate object, i.e. it provides a means for the IRDS user
to reference, as a single unit, a collection of ¢pbject versions,
of various object types, whose content may be controlled
by some other IRDS user. The referenced objects may
themselves in tum be aggregate objects, andl in this way an
IRDS user may define the specific hierarchical structures
of objects that are required.
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Costs
lications
ersion 8

Costs
Data Defs.
Version 6

Benefits
Version 3

reference path\

System X
Version 1

An example of such a structure is outlined in figure 19. The
working set ‘{BENEFITS VERSION 3" is the source of
reference patgs to four other working sets, and contains a
table represqnting the aggregate object "BENEFITS
VERSION 3"| whose rows contain the required references
to the subord{nate objects (in one or other of the related
working sets)|of which it is composed.

In this way,| the reference path mechanism ‘enables
hierarchical sfructures of collections of object-versions to
be defined.

It should be poted that if a single. context is used (see
below), it is only the references to the related objects, not
the objects |themselves, that)are included in the

materialization of the working'set. However, by the use of
see below){he'materialization can be made
working_sets in which referenced object
exist.

a full context
to include al
versions coul

5.6.7 Refer:

reference path  reference pat

reference paV

Figure 19 - Building an aggregate using reference paths

b

Glue
Version 5

)

reference path

—

5.6.8 Context

SQIguery expressions are evaluated on a subsef of the
IRDS database defined by the materialization of a sgecified
working set, possibly augmented by object versions from
certain other working sets. The actual physical database is
implementation-dependent; it is materialization thaj makes
it appear to be an SQL database of tables, columjns and
rows. The single working set on which the materialization
is based is said to provide the context for the opergtion.

set C, B is said to have a direct reference path o C. If
working set A also has a direct reference path to working
set B, A is said to have an indirect reference path {o C. In
some circumstances (see below), all working sets that are
directly or indirectly referenced by the specified working
set also contribute those object versions contained |n them
to the context. If object versions from the ref¢renced
working sets are included the context is called [a “full
context”, otherwise it is called a “single contex}’. The

If areference pathis defined from working set B to Hoorking

abhipat
UUJ\«"I

It may occasionally be required to reference multiple
versions of the same object. It is not possible to see
multiple versions of an object in a single version path.
However, this is possible using reference paths from the
current working set to the specific working sets containing
the required object versions.
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working set that defines the single context or the starting
point for tracing references is called the “context specifier”.
It should be noted that in the case of a full context, the
materialization process applies not only to the working set
that is the context specifier, but also to any referenced
working sets.

Every SQL clause used in this International Standard, or
stored as part of an IRD Definition or IRD, must be
evaluated within some context.
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a) For services, either the session default context
specifier is used or the context specifier is provided
as a parameter to the service. For retrievals, the
choice between a single context and a full context is
controllable by parameter; for updates, only a single
context is allowed.

b) SQL conditions in constraints have a context
specifier that is the working set directly containing
the object version. A full context is used, thereby
allowing integrity constraints between object
versions in different working sets but having access
across reference paths.

ISO/IEC 10728 : 1993 (E)

5.6.10 References in the IRD

An IRD object version may refer to a different IRD object
version by means of a reference conforming to a referential
integrity constraint. The reference is to the object version,
not to the object. Each such reference is made by the values
of a pair of columns, one identifying the object of whicha
version is referenced, and the other identifying the working
set in which the desired version of that object exists.

Where a reference is created or amended so as to refer to
an object version outside the current working set
materialization, such a reference shall only be allowed if

c) BQL views are evaluated according to the context of
the user of the view.

There pre some services, such as Create Working Set, that
do nof require a context to be set. These services update
one orl more of the Internal tables, or of the tables in the
Commjon or Environment working sets. For example, the
Createl Working Set service also creates a set of initial
privileges for the working set. The precise operations are
specified explicitly in clause 9, as operations on the abstract
data structure specified in clause 6.

5.6.9 |IRD content status

Each [IRD working set shall have an attribute called
IRD_(CONTENT_STATUS. The IRDS user may define
valued| of IRD content status, each of which shall have-an
IRD content status class of Uncontrolled, Controlled" or
Archiyed.

An objject version may be added, updated or,deleted only
if it is {contained in, or to be added to, an IRD working set
whose IRD content status has an IRDContent status class
of Ungontrolled, or which is non-versionable.

To pr¢vent unexpected sideseffects, any working set on
which|one or more other working sets are based (see 5.6.4)
must glways be in a Controlled IRD content status.

Only ja user with{suitable privileges is empowered to
invok¢ the services that modify the IRD Content Status of
an IRID working set.

By madi

be reclassified from any Content Status Class to any other,
provided that the constraints specified in 6.3.2 and 9.2.12
are not violated. Whether or not constraints shall be
enforced is also specified through the choice of IRD
Content Status associated with the working set.

there 1s a reference path defined from the referencing
working set to the referenced workingset.

5.6.11 Granularity of Version Control

The granularity of version‘control is under the control of
the IRDS user. At one extréme, the user could create a new
IRD working set priorto every single obje¢t-level change
that he required to\maKe. At the other, he cojild accumulate
in one working set any number of chapges from the
working set.dpon which it is based. In|practice, it is
expected that each IRDS installation will set its own
guide-lines for the application of version| control: there
could;for example, be user-supplied checais that any IRD

working set used as the basis for another, gr accessible by
areference path from another, is either of Cqntrolled status,
or else no longer the ’latest’ with a particular working set
name. Such checks set an effective upperl bound on the
granularity of version control.

5.6.12 Access control

All access to an IRD definition or IRD is controlled through
the working set privilege mechanism specified in the
Working SetPrivilege table in clause 6, in cgnjunction with
the working set facilities described above.

5.7 Naming facilities

A standard naming structure is provided for definition

objects and dictionary objects. This makes it possible to

distinguish all dictionary objects in an IRD py name. Other

naming and naming-related facilities are 11r0vided in this
d

5.7.1 Names

Each definition object version or dictionary object version
about which data is recorded in an IRD or IRD Definition
may have a unique name assigned by the user. The name is
unique only within a single IRD or IRD Definition as
appropriate.

This name has four components:

— IRDS name
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—  variation name
— working set name

- working set version name

5.72 IRDS names

An IRDS name may be assigned to a definition object or
IRD object by the user when a row is added to an IRD
Definition table or IRD table.

© ISO/IEC

5.82 Installation defaults

The maximum and minimum permitted lengths of IRDS
names may vary from one IRD table to another, although
the maximum length of any name is constrained by that
previously defined by the implementor. These maxima and
minima for each IRD table are default values and may be
over-ridden by user-defined values for each table. The
defaults are specified in the Installation Defaults table for
the IRD Definition and for each IRD.

5.9 Creating and dropping IRDs

5.73 Variation name

A variation ngme may be used to qualify an IRDS name,
differentiating between objects which are essentially
similar but differ in some respect. Variation names have the
same format as IRDS names, and have an
implementor-defined maximum length.

5.74 Working set name and working set version name
An object vergion can only be accessed in the context of a
working set. Hor uniqueness, the identifier of the working
set is part of the identifier of each object version.

A working sef is identified by a working set name and a
working set v¢rsion name.

These two components identify a specific version of an
IRD object, which may have a given IRDS name and
optionally a vhriation name. When an IRD object version
is created it i given the IRDS name and variation name
assigned to it Jy the IRDS user, if any, and the IRD working
set name and IRD working set version name of the working
set context the IRDS user has established.using the Set
Context servide described in clause 9.

The purpose of the IRD working set.hame and version
name is to idpntify a version of ‘an’ object that is going
through several versions during ‘its development.

5.8 Definpble limits and installation defaults

Limits may bq deﬁned by an 1mplementor by an installer
or by an IRDSluserInstall
an installer.

5.8.1 Implementation-defined limits

An implementation shall define maximum lengths for
IRDS names and variation names. These apply to IRD
Definition tables and to IRD tables. The check clauses on
the Implementation Limits table in clause 6 specify
minimum values for these implementation-defined
maxima.
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ject)

For convenience each IRD is given an internabn

IRDS_NAME of the associated IRDS Dictionary
conforming to the normal format for IRBS names, ps well
as an external name conforming {o an
implementation-defined format. Thus\Create IRD (creates
an IRD with user-specified internaland external names; all
other services that reference an IRD by namemrse the
internal name.

5.10 IRD schema modification

Inresponding t0 IRD level service requests, the IRD)S must
access the)definition objects (such as IRD tables, IRD
domains and IRD assertions) belonging to the IRD §chema
Group_referenced by an active IRD in order to validate and
process each service request. However, from time fo time
it 'may be necessary to change the IRD Schema|Group
referenced by an IRD, either to correct errors or tojextend
the IRD Schema Group.

If IRD accesses and/or updates were to continu¢ while
these modifications were taking place, the integrity of the
IRD might be compromised, and services might not
operate correctly. Therefore all accesses and updates to the
IRD must be disallowed while the referenced IRD §chema
Group is subject to modification. The Deactivaje IRD
service does this. It must be invoked prior to using the
Reactivate IRD service to make the IRD refer to a djfferent
IRD Schema Group.

For IRD activity to be resumed, it is necessary that the IRD
Schema Group be self-consistent and consistent with the
contents of the IRD. The Validate IRD Schema|Group

gIvice may be used 10 cairy out the first part of this
checking; the Reactivate IRD service repeats this
consistency check, then performs the checking that the
contents of the IRD are consistent with the referenced IRD
Schema Group, and if successful allows access to the IRD
to be resumed.

5.11 Other added value functionality

5.11.1 Audit attributes

Audit attributes are associated with each row in each IRD
Definition table or IRD table.
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The audit attributes are as follows: 5.11.2 IRDS content modules
a) name of user adding the object version; An IRDS content module may be defined in one of four
ways:

b) date/time when the object version was added;
a) in an International Standard;
¢) name of user modifying the object version;
b) in a national standard;
d) date/time when the object version was last modified;
¢) by an implementor of a standard IRDS;
e) number of times the object version has been
modified since initial creation. d) by an installer or user of a copy of a standard IRDS.

Each qudit attribute is represented as a column in the IRD ~ The content modules that are present in an JRD Definition
Objecy Version table. In addition, attributes a and b in the ~ or IRD are listed in the IRD Definition)table called IRD
above [list are represented as columns in the IRD Object Module, where the name of each.modulg indicates its
table. source. Reference to this table enables a usgr of the IRDS
Services Interface to discover which sets |of definitions,
The aydit attributes are automatically maintained by the defined for example in other international or national
IRDS Bervices Interface processor each time a change is ~ Standards, are available in‘a particular IRD) Definition or
made. Where a new object version is effectively created by ~ IRD.
basing|one working set on another, the values of a and b
above will be updated only when the object version is first
modified, and will then remain unaltered throughout its
life. The values of c, d and e, on the other hand, will be
updated each time an object version is modified.

5.11.3 System-maintained values

An IRD column in an IRD table may be|designated as
system~maintained. This means that |the IRDS is
responsible for maintaining the values in this column in an
IRD.
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6 Abstract data structures

6.1 IRD Definition Level

6.1.1 IRD Definition Level data structure

The definition of the IRD Definition Level consists of the definitions of each of its components (i.c. domains, tables,
views and assertions), and the services to maintain them, that are required to support the IRDS functionality defined in
this International Standard. This IRD Definition Level functionality then allows the content of the IRD Level to be defined.
The IRD Definition Level data structure is described informally in 5.3, and defined formally below.

A desription of each of the IRD Definifion Level components follows. For each component, the I0llpwing parts are
included:

a) |function
b) |definition in SQL

¢) |adescription in narrative form of the purpose of each element of the component. In the case that the component is
a table, this includes both the columns of the table and the constraints referfing to other tables.

1t shopld be noted that much of the structure of the content of each IRD is-identical to the structure of the content of an
IRD IDefinition, and that clause 6.2 defines these common features by reference to 6.1. Unless otherwise stated, therefore,
what follows in 6.1, with the exception of those tables identified in clause 5 as IRD-specific, is applicablg to both an IRD
Definjtion and an IRD.

The SQL definition takes precedence over the natural language description.
6.1.2 | IRD Definition Level Schema
6.1.2.]1 Schema IRD Definition

Functjon

Creat¢ the SQL schema that specifi¢s the definition level of the IRD.

Defin|tion

CREATE SCHEMA IRD..DEF
AUTHORIZATION IRD_DEF

Descrjption

IRD_PEE s the SQL schema that contains the following definitions of SQL domains, SQL tables and yiews, and SQL
assertioms; tiat together comprise thre IRDDefimition:

The choice of authorization identifier is arbitrary.
6.1.3 IRD Definition Level Domains
6.1.3.1 Domain SQL Name

Function

Define a domain that contains all valid SQL Names.
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Definition

CREATE DOMAIN SQL_NAME AS CHARACTER VARYING (128)

Description

This domain specifies any varying character value that conforms to the rules for an SQL_NAME (see ISO/IEC 9075).
6.1.3.2 Domain IRDS Key

Function

Define a domaih that contains all valid IRDS Keys
Definition
CREATE DOMAIN IRDS_KEY AS CHARACTER VARYING (KL)
Description

1  This donfain specifies any IRDS_KEY. Since an IRDS_KEY is a unique key for all ebjects and definition opjects
within thg scope of one IRD Definition, it is internally generated, and is hence-of little concem to the user.

2 Some IRD tables have a first column whose name is the name of the table\suffixed with KEY, whose donjain is
IRDS_KEY, and which is the (unary) primary key. Othlers (those which are subtablds of
IRD_OBJECT_VERSION) have a pair of columns whose namgs are the name of the table suffixed with
_OBJ_KEY and _WS_KEY respectively, whose domains are IRDS_KEY and which together form the primary
key.

3 KL is thg implementation-defined maximum length of an'IRDS_KEY.

6.1.3.3 Domain| Char Data

Function

Define a domain that contains any character-data.

Definition

CREATE DOMAIN CHAR_DATA'AS CHARACTER VARYING (ML)

Description

1  This domain $pecifies any character data, and is used for columns that contain words such as 'PRIMARY KEY’
and so forth

2 ML is the (SQL) implementation-defined maximum length of a varying character string.
6.1.3.4 Domain Cardinal

Function

Define a domain that contains a non-negative number.

Definition

CREATE DOMAIN CARDINAL AS INTEGER CHECK ( VALUE >=0)
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Description
1 The domain CARDINAL contains every non-negative number that is less than the implementation-defined
maximum for INTEGER (i.e., the implementation-defined value of NUMERIC_PREC_RADIX raised to the power

of implementation-defined NUMERIC_PRECISION). For a fuller explanation of the terms used here see the
description of table 11 (IRD Data type descriptor).

6.1.3.5 Domain Boolean

Function

Define a domain that contains the two values "TRUE’ and ’FALSE”’.

Definition

CREATIE DOMAIN BOOLEAN AS CHARACTER VARYING (5)
CHECK ( VALUE IN (TRUE’, 'FALSE?) )

Descrigjtion
1  The domain BOOLEAN contains the values "TRUE’ and ’FALSE’.

6.1.4 [IRD Definition Level Tables
6.1.4.1[Table IRD Object

Functign

This Internal table contains, for each row in each IRD definition level (sub) table (representing an IRD definition object),
the nares of the object, and audit data about who first'created a version of it, plus the date and time wheh this creation
was pefformed.

The pufpose of this table is to simplify the representation of common properties, and of naming and other rjiles. The table
is system-maintained, and cannot be accessed directly by the user. Access to the table is proyided through
IRD_QBJECT_VERSION_VIEW.

Definitjon

CREATE TABLE IRD_OBJEGCT

(
IRD_OBJECT_KEY.IRDS_KEY PRIMARY KEY ,

IRDS_NAME CHAR (imp_name_lim),

IRF__VAR_NAME CHAR (imp_var_lim) ,

IRD_MODULE_OBJ_KEY IRDS_KEY ,
IRD_MODULE_WS_KEY IRDS_KEY,
CONSTRAINT IRD_OBJECT_INTRODUCED_BY_IRD_MODULE
FOREIGN KEY (IRD_MODULE_OBJ_KEY, IRD_MODULE_WS_KEY)
REFERENCES IRD_MODULE
ON DELETE CASCADE,

ADD_BY_OBJ_KEY IRDS_KEY,
ADD_BY_WS_KEY IRDS_KEY,
CONSTRAINT IRD_OBJECT_ADDED_BY_IRDS_USER
FOREIGN KEY (ADD_BY_OBJ_KEY, ADD_BY_WS_KEY)
REFERENCES IRDS_USER,
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DATE_TIME_ADD TIMESTAMP NOT NULL ,

PURPOSE CHAR_DATA,

UNIQUE
)

Description

(IRDS_NAME, IRD_VAR_NAME)

© ISO/IEC

1 IRD_OBJECT_KEY is the implementation-generated key that is used as part of the primary key for an IRD Table.

2 IRDS_NAME is the optional IRDS name of a row. If not null, this name shall conform to the rules for an SQL
name (sge ISOABC9075):

3 IRD_V

AR_NAME is the optional variation name applicable to this row. If not null, this name shall\con

the rule for an SQL name (see ISO/IEC 9075).

form to

4 IRD_MODULE_OBJ_KEY and IRD_MODULE_WS_KEY together form a foreign key. referencing the IRD
Moduld table, indicating the module of IRDS definitions that introduced this Object.

5 ADD_H
the row|

6 DATE]

9075.

7 PURPQSE may optionally contain text indicating the reason for¢hééxistence of the Object.

6.1.4.2 Table IRD Working Set

Function

Each row of this Internal table represents an IRD working set.

Definition

CREATE TAB

(
IRD_WO

WORKIN
WORKIN

BASED_

| E IRD_WORKING_SET
RKING_SET_KEY IRBS:KEY PRIMARY KEY ,

ET_NAME CHAR (imp_name_lim),
ET_VERSION_NAME CHAR (imp_name_lim),

G_S
G_S

DN_WORKING_SET_KEY IRDS_KEY

CONSTRAINT.JRD_WORKING_SET_BASED_ON_IRD_WORKING_SET

REF

ERENCES IRD_WORKING_SET

bY_OBJ_KEY and ADD_BY_WS_KEY together form a foreign key refereneing the IRDS User who added

TIME_ADD is the date and time at which the row was added. The!SQL data type is as defined in IJO/IEC

ON

ELETE SET NULL,

IRD_CONTENT_STATUS_OBJ_KEY IRDS_KEY ,

IRD_CONTENT_STATUS_WS_KEY IRDS_KEY,

CONSTRAINT  IRD_WORKING_SET_HAS_IRD_CONTENT_STATUS

FOREIGN KEY (IRD_CONTENT_STATUS_OBJ_KEY, IRD_CONTENT_STATUS_WS_KEY)
REFERENCES IRD_CONTENT_STATUS,

VERSIONABLE BOOLEAN NOT NULL,
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ADD_BY_OBJ_KEY IRDS_KEY,
ADD_BY_WS_KEY IRDS_KEY,
CONSTRAINT IRD_WORKING_SET_ADDED_BY_IRDS_USER
FOREIGN KEY (ADD_BY_OBJ_KEY, ADD_BY_WS_KEY)
REFERENCES IRDS_USER,

DATE_TIME_ADD TIMESTAMP NOT NULL,

CONSTRAINT IRD_WORKING_SET_NAME_UNIQUE
UNIQUE (WORKING_SET_NAME, WORKING_SET_VERSION_NAME))

Description
1 IRD_WORKING_SET_KEY is the IRDS_KEY of the working set

2 ORKING _SET NAME is the name of the working set, which\~ together  with
ORKING_SET_VERSION_NAME can be used to identify an IRD working set

3 WORKING_SET_VERSION_NAME is the name of the version, which togetherwith WORKING| SET_NAME
can be used to identify an IRD working set version.

4 BASED_ON_WORKING_SET_KEY is the IRDS_KEY of the working-set'on which this one was|based, or null
if there was no basis working set

5 HKD_CONTENT_STATUS_OBJ_KEY and IRD_CONTENT_STATUS_WS_KEY together forh the primary
ey of the IRD content status applicable to this working set,

6 VERSIONABLE If 'TRUE’, indicates that this working set can be based on another working set, and can be the
Hasis for one or more other working sets. If "FALSE; indicates that BASED_ON_WORKING_SET_KEY must
e null, and that no other working set may have @ value of BASED_ON_WORKING_SET_KEY equal to the
WORKING_SET_KEY of this working set.

7 ADD_BY_OBIJ_KEY and ADD_BY_WS XKEY together form a foreignkey referencing the IRDS User who added
the IRD working set
8 DATE_TIME_ADD is the date andtime at which the IRD working set was added. The SQL data type is as defined

ISO/IEC 9075.

6.1.43|Table IRD Object Version

This Inlternal table ¢ontains, for each row in each IRD table, (representing a version of an IRD object), apdit data about
ost recently' modified that row, plus the date and time when this modification was performed.

sose of this table is to simplify the representation of

audit attributes and the specification of servfices. The table
e use : c e is provided through

e . : d5—aRd—cahio D 1 A 0 fh ah
IRD_OBJECT_VERSION_VIEW.
Definition
CREATE TABLE IRD_OBJECT_VERSION

(
IRD_OBJECT_KEY IRDS_KEY
CONSTRAINT
IRD_OBJECT_VERSION_IS_VERSION_OF_IRD_OBJECT
REFERENCES IRD_OBJECT
ON DELETE CASCADE,
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Description

1

2

32

IRD_WORKING_SET_KEY IRDS_KEY NOT NULL
CONSTRAINT
IRD_OBJECT_VERSION_CONTAINED_IN_IRD_WORKING_SET
REFERENCES IRD_WORKING_SET

Ol

PRIMARY

N DELETE CASCADE,

KEY (IRD_OBJECT_KEY, IRD_WORKING_SET_KEY),

VERS_ADD_BY_OBJ_KEY IRDS_KEY NOT NULL ,
VERS_ADD_BY _WS_KEY IRDS_KEY NOT NULL ,

CONSTRA

INT IRD_OBJECT_VERSION_ADDED_BY_IRDS_USER

FOREIGN KEY (VERS_ADD_BY_OBJ_KEY, VERS_ADD_BY_WS_KEY)
REEERENCES IRDS USER,

© ISO/IEC

DATE_TIME_VERS_ADD TIMESTAMP NOT NULL ,

VERS_MOP_BY_OBJ_KEY IRDS_KEY,
VERS_MOP_BY_WS_KEY IRDS_KEY,
CONSTRA|NT IRD_OBJECT_VERSION_MODIFIED_BY_IRDS_USER
FORE(GN KEY (VERS_MOD_BY_OBJ_KEY, VERS_MOD_BY_WS_KEY)
REFERENCES IRDS_USER,

DATE_TIME_VERS_MOD TIMESTAMP ,

TIMES_MQD CARDINAL NOT NULL ,

CONS
Cc

IRD_OB
IRD_WQ

VERS_A|
User whd

DATE_T|
ISO/IEC

TRAINT MOD_BY_COLUMNS_CONSISTENT
HECK ( ( TIMES_MOD = 0 AND
(VERS_MOD_BY_OBJ_KEY, VERS_MOD:BY WS_KEY, DATE_TIME_VERS_MOD)
IS NULL)
OR ( TIMES_MOD <> 0 AND
(VERS_MOD_BY_OBJ_KEY, VERS-MOD_BY_WS_KEY, DATE_TIME_VERS_MOD)
ISNOT NULL))

DD_BY_OBIJ_KEY and VERS_ADD_BY_WS_KEY together form a foreign key referencing the
added the row:

5075.

RKING_SET_KEYis the IRDS_KEY of the IRD Working Set in which this object version exists.

JECT_KEY is the IRDS_KEY that identifies the IRD object of which this object version is a version.

[RDS

[ME_VERS_ADD is the date and time at which the row was added. The SQL data type is as defined in

VERS_MOD_BY_OBJ_KEY and VERS_MOD_BY_WS_KEY together form a foreignkey referencing the IRDS
User who most recently modified the row.

DATE_TIME_VERS_MOD is the date and time at which the row was most recently modified. The SQL data type
is as defined in ISO/IEC 9075.

TIMES_MOD is the number of times that the row has been modified since it was first added.
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6.1.4.4 Table IRD Reference Path

Function

Each row of this Internal table indicates a reference path from an IRD working set F to another IRD working set T. The
existence of the reference path allows object versions in the materialization of F to reference object versions in the
materialization of T.

Definition

CREATE TABLE IRD_REFERENCE_PATH
(

REETO— _SET | _KEY NOTNULL,
REFFROM_WORKING_SET_KEY IRDS_KEY NOT NULL,
PRIMARY KEY (REFTO_WORKING_SET_KEY, REFFROM_WORKING_SET_KEY),

CONSTRAINT IRD_REFERENCE_PATH_REFERS_TO_IRD_WORKING_SET
REFERENCES IRD_WORKING_SET,

CONSTRAINT IRD_REFERENCE_PATH_REFERRED_TO_FROM_IRD_WORKING_SET
REFERENCES IRD_WORKING_SET
ON DELETE CASCADE,

CONSTRAINT REFTO_WS_DISTINCT_FROM_REFFROM_WS
CHECK(REFTO_WORKING_SET_KEY <> REFFROM_WORKING.SET_KEY)

Description

1 EFTO_WORKING_SET_KEY and REFFROM_WORKING_SET_KEY together form the primdry key of the

D Reference Path table.

brmitted along the specified reference path

EFTO_WORKING_SET_KEY is theIRDS_KEY of the IRD working set to which references are pepmitted along

R|

IH

2 REFFROM_WORKING_SET_KEY is the JRDS_KEY of the IRD working set from which r¢ferences are
P4

R

the specified reference path.

6.1.4.5 Table IRDS User

Function

This Enyironment table has one row for each IRDS User in the IRDS environment. These are all those IRIPS Users that
may grant or be granted privileges, those who have added rows to or modified the rows of IRD definition|table or IRD
tables, and those'thdat own or may create a schema.

Definition

CREATE TABLE IRDS_USER
(
IRDS_USER_OBJ_KEY IRDS_KEY NOT NULL ,
IRDS_USER_WS_KEY IRDS_KEY NOT NULL ,
PRIMARY KEY (IRDS_USER_OBJ_KEY, IRDS_USER_WS_KEY),
IRDS_USER_NAME CHAR (128) NOT NULL UNIQUE ,
IRDS_USER_ACTIVE BOOLEAN NOT NULL,
DEFAULT_WORKING_SET_KEY IRDS_KEY,

IRDS_USER_MAY_CREATE_IRD BOOLEAN NOT NULL,
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IRDS_USER_MAY_CREATE_WS BOOLEAN NOT NULL ,
IRDS_USER_MAY_CREATE_REF_PATH BOOLEAN NOT NULL ,
IIRDS_USER_MAY_MODIFY_REF_PATH BOOLEAN NOT NULL ,
IIRDS_USER_MAY_DROP_REF_PATH BOOLEAN NOT NULL ,

)

Description
1  The means by which rows are inserted into and deleted from this table are implementation-defined.

2 IRDS_USER_OBJ_KEY and IRDS_USER_WS_KEY together form the primary key of the IRDS User table.

4 If IRD§_USER_ACTIVE is "TRUE’ the row represents an IRDS User who is currently permitted to exeicise all
the privileges for which he is recorded as grantee in some privilege descriptor.

If IRDS_USER_ACTIVE is 'FALSE’ the row represents an IRDS User who is not currently permitted to gxercise
any priyileges for which he is recorded as grantee in some privilege descriptor.

5 DEFAULT_WORKING_SET_KEY specifies the IRD working set to be set ds-the working set context by the Open
IRDS service. If it is null, there is no default, and a context must be specified'by invoking the Set Context gervice.

6 IfIRDY_USER_MAY_CREATE_IRD is true, the IRDS User repres¢nted by this row may invoke the Creite IRD
Servicd; if false, he may not.

7 If IRDS_USER_MAY_CREATE_WS is true, the IRDS User represented by this row may invoke the| Create
Workirlg Set Service; if false, he may not.

8 If IRD$_USER_MAY_CREATE_REF_PATH is-frue, the IRDS User represented by this row may invpke the
Create Reference Path Service; if false, he may not.

9 If IRD$_USER_MAY_MODIFY_REF PATH is true, the IRDS User represented by this row may invjoke the
Modify| Reference Path Service; if false; hé may not.

10 If IRD$_USER_MAY_DROP_REF_PATH is true, the IRDS User represented by this row may invoke the Drop
Reference Path Service; if falseyhe may not.

6.1.4.6 Table [mplementation Limits

Function

This Environment!table contains a single row that records implementation-defined limits. This row is defined by the
implemenmt?l::l, and cannot be modified or deleted.

Definition
CREATE TABLE IMP_LIMITS

(

IMP_LIMITS_OBJ_KEY IRDS_KEY NOT NULL ,
IMP_LIMITS_WS_KEY IRDS_KEY NOT NULL ,

PRIMARY KEY (IMP_LIMITS_OBJ_KEY, IMP_LIMITS_WS_KEY),

IMP_NAME_LIM CARDINAL NOT NULL

CONSTRAINT IMP_NAME_LIM_RANGE_CHECK
CHECK (IMP_NAME_LIM BETWEEN 31 AND 255),
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IMP_INT_LIM CARDINAL NOT NULL

CONSTRAINT IMP_INT_LIM_RANGE_CHECK
CHECK (IMP_INT_LIM >=32767),

IMP_TEXT_LIM CARDINAL NOT NULL

CONSTRAINT IMP_TEXT_LIM_RANGE_CHECK
CHECK (IMP_TEXT_LIM >=72) ,

IMP_VAR_LIM  CARDINAL NOT NULL

CONSTRAINT IMP_VAR_LIM_RANGE_CHECK
CHECK (IMP_VAR_LIM >=8)

IMP_DIC_NAME_LEN CARDINAL NOT NULL

ISO/IEC 10728: 1993 (E)

CONSTRAINT IMP_DIC_NAME_LEN_RANGE_CHECK
CHECK (IMP_NAME_LIM BETWEEN 31 AND 255),
CONSTRAINT IMP_LIMITS_HAS_EXACTLY_ONE_ROW
CHECK (1 = SELECT COUNT(*) FROM IMP_LIMITS )
)
Description
1 MP_LIMITS_OBJ_KEY and IMP_LIMITS_WS_KEY together form-the primary key of the Implementation
[_imits table.
2 [MP_NAME LIM is the implementation limit for the length/of the IRDS name for a row in an JRD Table. No
name shall be longer than the value specified here.
3 [MP_INT_LIM is the implementation limit for the largest integer value. No numeric attribute IRD| Column value
shall exceed the value specified here.
4 IMP_TEXT_LIM is the implementation limit for the longest text value. No character value shall jbe longer than
the value specified here.
5 [MP_VAR_LIM implementation limitfor the length of a Variation Name. No Variation Name shall be longer than
the length specified here.
6 [MP_DIC_NAME_LEN is the implementation-defined length of the external dictionary name used in table 7 and
In the Create IRD Definition and Create IRD services.
6.1.4.7| Table IRDS Dictionary
Functipn
This Environment table has one row for the IRD Definition and one row for each IRD created within the IRD Definition.
Definitron

CREATE TABLE IRDS_DICTIONARY

(

IRDS_DICTIONARY_OBJ_KEY IRDS_KEY NOT NULL,
IRDS_DICTIONARY_WS_KEY IRDS_KEY NOT NULL ,

PRIMARY KEY (IRDS_DICTIONARY_OBJ_KEY, IRDS_DICTIONARY_WS_KEY),

DICTIONARY_NAME CHAR (NL) NOT NULL UNIQUE,

DICTIONARY_ACTIVE BOOLEAN NOT NULL,

DEFINED_BY_SCHEMA_GROUP_OBJ_KEY IRDS_KEY,
DEFINED_BY_SCHEMA_GROUP_WS_KEY IRDS_KEY,
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CONSTRAINT DICTIONARY_DEFINED_BY_SCHEMA_GROUP
FOREIGN KEY (DEFINED_BY_SCHEMA_GROUP_OBJ_KEY,

R

Description

1 Rows are inserted into this table only by the services Create IRD Definition and Create IRD, and deleted only by
the services Drop IRD Definition and Drop IRD. Only three columns of this table may be modified, all implicitly:
the column DICTIONARY ACTIVE, whnch is 1mt1ally true, 1s set false by Deactwate IRD, and is set true by

DEFINED_BY_SCHEMA_GROUP_WS_KEY )
EFERENCES IRD_SCHEMA_GROUP

© ISO/IEC

2 IRDS_DICTIONARY_OBJ_KEY and IRDS_DICTIONARY_WS_KEY together form the primary key

IRDS Dij

3 DICTIO
impleme
Implemd

4 If DICTI
services;|

ctionary table.

ntation Limits table.

ONARY_ACTIVEis "TRUE’ the row represents an IRDS Dictionary that is currently accessible to

NARY_NAME is the name of the IRDS_DICTIONARY, in an implementation-defined format. NL} i
ntation-defined length of a dictionary name, specified by the IMP_DIC_NAME_LEN column [i

IRDS

If DICTIONARY_ACTIVE is 'FALSE’ the row represents an IRDS Dictionary that has been deactivated, annd will

not be ad

5 DEFINED_BY_SCHEMA_GROUP_OBJ_KEY and DEFINED_BY_SCHEMA_GROUP_WS_KEY to

identify
NULL if]

6.1.4.8 Table IRD Schema Group

Function

Each row of th
Database. The
reference to an

Definition

CREATE TABL

(
IRD_SCH}

cessible to other IRDS services until the Reactivate IRD/service has been successfully invoked.

he Schema Group that was referenced when the IRD was created or most recently reactivated. Bd
the row represents the IRD Definition.

is table names a set of IRID Domains, IRD Tables and IRD Assertions that together specify on

y IRD Table that is not:contained in the same IRD Schema Group.

E IRD_SCHEMA_GROUP

EMA(GROUP_OBJ_KEY IRDS_KEY NOT NULL,
FMA_GROUP_WS_KEY IRDS_KEY NOT NULL ,

IRD_SCHE

gether
th are

e IRD

inclusion of IRD Tables in an IRD Schema Group is subject to the constraint that it shall not contain a

1 r-\lln HD ANl 10N, 1 DAOMLD \AIS fed WAY

PRIMARY

ya . oo o Il ya Py 1L
N1 (U OUF‘ICIVIH \JF\UUF _VDJ_N\LT, II'\lJ OU”EIVIH _ UNUUT_vWo_N\LCT),

IRD_SCHEMA_GROUP_NAME SQL_NAME NOT NULL )

Description

1 IRD_SCHEMA_GROUP_OBJ_KEY and IRD_SCHEMA_GROUP_WS_KEY together form the primary key of

the IRD

Schema Group table.

2 IRD_SCHEMA_GROUP_NAME is the SQL name of the IRD Schema Group.
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6.1.4.9 Table IRD Schema

Function

Each row of this table names a set of IRD Domains, IRD Tables and IRD Assertions.

Definition

CREATE TABLE IRD_SCHEMA

(

IRD_SCHEMA_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_SCHEMA_WS_KEY IRDS_KEY NOT NULL ,

PH

IR
)

Descrip

1 IRD_SCHEMA_OBJ_KEY and IRD_SCHEMA_WS_KEY together form the primary key of thd

Y

2 IRD_SCHEMA_NAME is the SQL name of the IRD Schema.

6.1.4.10 Table IRD Schema Reference

Functid

Each

Definit)

CREAT
(
IR
IR
PF

IR
IR
C(

TMARY KEY (TRD_SCHEMA_OBJ_KEY, IRD_SCHEMA_WS_KEYT,
D SCHEMA_NAME SQL_NAME NOT NULL UNIQUE

tion

hble.

n
w of this table represents the inclusion of the referenced IRD Schema in the referenced IRD Sche

on
E TABLE IRD_SCHEMA_REFERENCE

D_SCHEMA_REFERENCE_OBJ KEY IRDS_KEY NOT NULL,
D_SCHEMA_REFERENCE WS _KEY IRDS_KEY NOT NULL ,
IMARY KEY (IRD_SCHEMA-REFERENCE_OBJ_KEY, IRD_SCHEMA_REFERENCE_WS_KEY)

D_REF_SCHEMA_GROUP_OBJ_KEY IRDS_KEY NOT NULL,
D _REF_SCHEMA_GROUP_WS_KEY IRDS_KEY NOT NULL ,
DNSTRAINT IRDASCHEMA_REFERENCE_FROM_IRD_SCHEMA_GROUP
FOREIGNKEY (IRD_REF_SCHEMA_GROUP_OBJ_KEY, IRD_REF_SCHEMA_GROUP_WS_}
REFERENCES IRD_SCHEMA_GROUP
ON'DELETE CASCADE,

IR

KEY)

D REF_SCHEMA_OBJ_KEY IRDS_KEY NOT NULL

IRD_REF_SCHEMA_WS_KEY IRDS_KEY NOT NULL,
CONSTRAINT IRD_SCHEMA_REFERENCE_TO_IRD_SCHEMA

)

FOREIGN KEY (IRD_REF_SCHEMA_OBJ_KEY, IRD_REF_SCHEMA_WS_KEY)
REFERENCES IRD_SCHEMA

Description

1 IRD_SCHEMA_REFERENCE OBJ_KEY and IRD_SCHEMA_REFERENCE_WS_KEY together form the
primary key of the IRD Schema Reference table.

ma Group.

ISO/IEC 10728: 1993 (E)

IRD Schema

2 IRD_REF_SCHEMA_GROUP_OBJ_KEY and IRD_REF SCHEMA_GROUP_WS_KEY together form the
primary key of the IRD Schema Group making the reference, i.e. containing the referenced IRD Schema.
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3 IRD_REF_SCHEMA_OBJ_KEY and IRD_REF_SCHEMA_WS_KEY together form the primary key of the IRD
Schema referenced, i.e. forming part of the IRD Schema Group.

6.1.4.11 Table IRD Data Type Descriptor

Function

Each row in this table represents an IRD Data type descriptor that is referenced either by an IRD Column or an IRD
Domain.

Definition

CREATE TABLCE TRD_DATA_TYPE_DESCRIPTOR
(
IRD_DATA_TYPE_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_DATA_TYPE_WS_KEY IRDS_KEY NOT NULL ,
PRIMARY KEY (IRD_DATA_TYPE_OBJ_KEY, IRD_DATA_TYPE_WS_KEY),

IRD_DOMAIN_OBJ_KEY IRDS_KEY,

IRD_DOMAIN_WS_KEY IRDS_KEY,

UNIQUE|(IRD_DOMAIN_OBJ_KEY, IRD_DOMAIN_WS_KEY),

CONSTRAINT IRD_DATA_TYPE_DESCRIPTOR_REFERENCES_IRD_DOMAIN
FOREIGN KEY (IRD_DOMAIN_OBJ_KEY, IRD_DOMAIN_WS_KEY)

REFERENCES IRD_DOMAIN

ON DELETE CASCADE,

IRD_COILUMN_OBJ_KEY IRDS_KEY,

IRD_COLUMN_WS_KEY IRDS_KEY ,

UNIQUE]|(IRD_COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY),

CONSTRAINT IRD_DATA_TYPE_DESCRIPTOR_REFERENCES_IRD_COLUMN
FOREIGN KEY (IRD_COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY)

REFERENCES IRD_COLUMN

ON DELETE CASCADE ,

CONSTRAINT IRD_DATA_TYPE_DESCRIPTOR_REFERENCES_IRD_DOMAIN_OR_IRD_COLUMN
CHECK (

(JRD_COLUMN_OBJ_KEY; TRD_COLUMN_WS_KEY ) IS NULL AND

(IRD_DOMAIN_OBJ_KEY, IRD_DOMAIN_WS_KEY ) IS NOT NULL

OR

(IRD_COLUMN~OBJ_KEY, IRD_COLUMN_WS_KEY) IS NOT NULL AND

(IRD_DOMAIN, OBJ_KEY, IRD_DOMAIN_WS_KEY) IS NULL

),

DATA_TYPE CHAR_DATA NOT NULL,
CHAR_MAX_LENGTH CARDINAL ,
NUMERIC_PRECISION CARDINAL ,
NUMERIC PREC_RADIX CARDINAL ,
NUMERIC_SCALE CARDINAL ,
DATETIME_PRECISION CARDINAL ,
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CONSTRAINT IRD_DATA_TYPE_CONSISTENT
CHECK

Descril

OR

DATA_TYPEIN ('CHARACTER',
'NATIONAL CHARACTER',
'CHARACTER VARYING',
'NATIONAL CHARACTER VARYING’
)
AND CHAR_MAX_LENGTH IS NOT NULL
AND (NUMERIC_PRECISION, NUMERIC_PREC_RADIX,
NUMERIC_SCALE, DATETIME_PRECISION) IS NULL

DATA_TYPE IN (REAL', 'DOUBLE PRECISION', 'FLOAT")

ption

OR

OR

AND CHAR_MAX_LENGTH IS NULL

AND (NUMERIC_PRECISION, NUMERIC_PREC_RADIX) IS NOT NULL
AND NUMERIC_PREC_RADIX =2

AND NUMERIC_SCALE IS NULL

AND DATETIME_PRECISION IS NULL

DATA_TYPE IN ('INTEGER', SMALLINT', 'NUMERIC’, 'DECIMAL))

AND CHAR_MAX_LENGTH IS NULL

AND (NUMERIC_PRECISION, NUMERIC_PREC_RADIX) ISNOT NULL

AND NUMERIC_SCALE IS NOT NULL

AND ( NUMERIC_SCALE <> 0 AND NUMERIC ‘PREC_RADIX = 10
OR
NUMERIC_SCALE = 0 AND NUMERIC_PREC_RADIXIN (2, 10)

)
AND DATETIME_PRECISION IS NULL

DATA_TYPE IN ('DATE', 'TIME', TIMESTAMP', INTERVAL')

AND CHAR_MAX_LENGTH IS NULb

AND (NUMERIC_PRECISION, NUMERIC_PREC_RADIX) IS NULL
AND NUMERIC_SCALE IS NULL

AND DATETIME_PRECISION IS NOT NULL

If the IRD Pata._type_descriptor belongs to an IRD Domain, then the combination of IRD_DOMA
and IRD (DOMAIN_WS_KEY is the primary key of that IRD Domain, otherwise both are null.

If the IRD Data_type_descriptor belongs to an IRD Column, then the combination of IRD_COLUN
and IRD COLUMN_WS_KEY is the primary key of that IRD Column, otherwise both are null.

[RD DATA_TYPE OBJ_KEY and IRD_DATA_TYPE_WS_KEY together form the primary Key of the Data
Type Descriptor table.

IN_OBJ_KEY

IN_OBJ_KEY

The value of DATA_TYPE, CHAR_MAX_LENGTH, NUMERIC_PRECISION, NUMERIC_PREC_RADIX,
NUMERIC_SCALE, and DATETIME_PRECISION contain the data type of the IRD domain or column to which
the IRD Data type descriptor belongs, the maximum length of the IRD domain or column if it is a character or
national character type, the precision and radix of the precision if it is a numeric type, and the datetime precision
if it is a datetime or interval type. These terms are defined in ISO/IEC 9075.

6.1.4.12 Table IRD Domain

Functi

on

Each row in this IRD Definition Table specifies an IRD_Domain, consisting of a data type, an optional default value and
an optional IRD check constraint.
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If a default value is required for an IRD column, and that IRD column does not have one, but it is based on an IRD domain,
then the default value for the IRD domain, if any, shall be used.

If an IRD domain has an IRD domain constraint, it shall never be false for any value of any IRD Column that is defined
on that IRD domain.

Definition

CREATE TABLE IRD_DOMAIN

Description

IRD_DOMAIN_OBJ_KEY and IRD_DOMAIN_WS_KEY together form the primary key of the IRD Domain
table.

1

40

(
IRD_DOMAIN_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_DOMAIN_WS_KEY IRDS_KEY NOT NULL,

PRIMARY KEY (IRD _DOMAIN ORI KFEY_IRD DOMAIN WS _KEY)

IRD_DOMAIN_NAME SQL_NAME NOT NULL,
IRD_DOMAIN_CONSTRAINT_NAME SQL_NAME NOT NULL ,
IRD_DOMAIN_SCHEMA_OBJ_KEY IRDS_KEY NOT NULL ,

IRD_DOMAIN_SCHEMA_WS_KEY IRDS_KEY NOT NULL ,
CONSTR

IRD_DOMAIN_DEFAULT CHAR_DATA ,

IRD_DOMAIN_CONSTRAINT_OBJ_KEY IRDS_KEY
IRD_DOMAIN_CONSTRAINT_WS_KEY IRDS_KEY
CONSTRAINT IRD_DOMAIN_CONSTRAINED_BY_IRD_CHECK_CONSTRAINT

)

)
UNIQUE (IRD_DOMAIN,"'SCHEMA_OBJ_KEY, IRD_DOMAIN_SCHEMA_WS_KEY, IRD_DOMAIN_NAME)

INT IRD_DOMAIN_CONTAINED_IN_IRD_SCHEMA

FOREJGN KEY (IRD_DOMAIN_SCHEMA_OBJ_KEY, IRD_DOMAIN_SCHEMA\WS_KEY)
REFERENCES IRD_SCHEMA

DELETE CASCADE,

FOREJGN KEY (IRD_DOMAIN_CONSTRAINT_OBJ_-KEY, IRD_DOMAIN_CONSTRAINT WS_KEY)
REFERENCES IRD_CHECK_CONSTRAINT
ON DELETE SET NULL ,

INT IRD_DOMAIN_HAS_DATA_TYPE, DESCRIPTOR
(( SELECT COUNT (*) FROM IRD_DATA_TYPE_DESCRIPTOR AS X

WHERE ( IRD_DOMAIN (OBJ_KEY = X.IRD_DOMAIN_OBJ_KEY
AND IRD_DOMAIN_WS_KEY = X.IRD_DOMAIN_WS_KEY ) )

IRD_DOMAIN_NAME is the SQL name of the IRD domain
IRD_DOMAIN_CONSTRAINT_NAME if the SQL name of the constraint applicable to the IRD domain

IRD_DOMAIN_SCHEMA_OBJ_KEY and IRD_DOMAIN_SCHEMA_WS_KEY together form the primary key
of the IRD schema that contains the domain, and within which its name is unique.

The value of IRD_DOMAIN_DEFAULT is null if the IRD domain being described has no default value. Otherwise,
IRD_DOMAIN_DEFAULT contains a literal that obeys the rules of ISO/IEC 9075 subclause <literal>, and
specifies the default value for the IRD domain.
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6 IRD_DOMAIN_CONSTRAINT_OBJ_KEY and IRD_DOMAIN_CONSTRAINT_WS_KEY together form the
primary key of the IRD domain constraint, if any, for this IRD domain.

6.1.4.13 Table IRD Table

Functio|

n

The IRD_TABLE table contains one row for each IRD table in the IRDS environment, including IRD views. It effectively
contains a representation of the IRD table descriptors.

Definition

CREA
(

IR
IR
PH
IR
IR

IR
C(

Sy
Sy

C(q

M/

Mi

E TABLE IRD_TABLE

D _TABLE_OBJ_KEY IRDS_KEY NOT NULL ,
h_TABLE_WS_KEY IRDS_KEY NOT NULL ,
IMARY KEY (IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY),

D_TABLE_NAME SQL_NAME NOT NULL,

D _TABLE_SCHEMA_OBJ_KEY IRDS_KEY NOT NULL ,

D_TABLE_SCHEMA_WS_KEY IRDS_KEY NOT NULL ,

DNSTRAINT IRD_TABLE_CONTAINED_IN_IRD_SCHEMA

FOREIGN KEY (IRD_TABLE_SCHEMA_OBJ_KEY, IRD_TABLE. SCHEMA_WS_KEY)
REFERENCES IRD_SCHEMA
ON DELETE CASCADE,

PERTABLE_OBJ_KEY IRDS_KEY,
PERTABLE_WS_KEY IRDS_KEY,
CHECK ( ( (SUPERTABLE_OBJ_KEY IS NULLIZ)AND (SUPERTABLE_WS_KEY ISNULL ) )
OR
( (SUPERTABLE_OBJ_KEY IS NOT.NULL ) AND (SUPERTABLE_WS_KEY IS NOT NULL
DNSTRAINT SUPERTABLE_PRESENT
FOREIGN KEY (SUPERTABLE_OBJ_KEY, SUPERTABLE_WS_KEY)
REFERENCES IRD_TABLE
ON DELETE CASCADE ;

\X_NAME_LEN CARDINAL
CONSTRAINT MAX.NAME_LEN_RANGE_CHECK
CHECK (MAX_NAME_LEN >= 31),

N_NAME_LEN-CARDINAL

CONSTRAINT MIN_NAME_LEN_RANGE_CHECK
CHECK.(MIN_NAME_LEN > 0)

CONSTRAINT CONSISTENT_LEN_RANGE_CHECK
CHECK (MAX_NAME_LEN >= MIN_NAME_LEN),

IRD_TABLE_TYPE CHAR_DATA NOT NULL

CHECK (IRD_TABLE_TYPE IN 'BASE TABLE', 'VIEW),

VERSIONABLE BOOLEAN NOT NULL,

UNIQUE (IRD_TABLE_SCHEMA_OBJ_KEY, IRD_TABLE_SCHEMA_WS_KEY, IRD_TABLE_NAME),
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CONSTRAINT IRD_VIEW_IS_A_VIEW

CHECK
( NOT EXISTS
( SELECT (IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY) FROM IRD_TABLE
WHERE IRD_TABLE_TYPE ="'VIEW
EXCEPT
SELECT (IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY) FROM IRD_VIEW

Description

1

© ISO/IEC

IRD_TABLE_OBJ_KEY and IRD_TABLE_WS_KEY together form the primary key of the IRD Table't4

able.

2 IRD_TABLE_NAME is the SQL name of the IRD table.

3 IRD_TABLE SCHEMA_OBJ_KEY and IRD_TABLE_SCHEMA_WS_KEY together form the primary key of
the IRD) Schema that contains this table definition.

4  If not LL, SUPERTABLE_OBJ_KEY and SUPERTABLE_WS_KEY togethér’form the primary key of the
supertable (see 5.5.1) of the table defined by this row. The table defined by the eurrént row is known as a sfibtable
of the sppertable. This table inherits all the columns and constraints of its supertable, including any colurpns the
supertable itself has inherited.

In any gituation where the sequence of columns in a table has significance, the inherited columns appear| before
the colymns of the table itself. This rule is applied recursively. Thus.the columns of the highest supertable|appear
first.

5 MAX_NAME_LEN is the maximum length of an IRDS mame for an IRD Table. No row in the IRD Table shall
have an/IRDS name longer than this value.

6 MIN_NAME_LEN is the minimum length of andRDS name for an IRD Table. No row in the IRD Table shall
have an| IRDS name shorter than this value.

7 The valpes of IRD_TABLE_TYPE have the following meanings:

BASE TABLE: The IRD table being-described is a persistent base table.
VIEW:[The IRD table being described is an IRD View.

8 VERSIONABLEIf true;indicates that rows in the IRD table described by this row can reference either a versionable
or non-yersionablewerking set. If false, indicates that rows in the IRD table described by this row can reference
only a rjon-versionable working set.

6.1.4.14 Table/ IRD, View
Function

The IRD_VIEW table contains one row for each IRD View in the IRDS environment, containing the view definition.

Definition

CREATE TABLE IRD_VIEW

(

IRD_VIEW_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_VIEW_WS_KEY IRDS_KEY NOT NULL ,
PRIMARY KEY (IRD_VIEW_OBJ_KEY, IRD_VIEW_WS_KEY),
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IR
IR

D_TABLE_OBJ_KEY IRDS_KEY NOT NULL ,
D_TABLE_WS_KEY IRDS_KEY NOT NULL ,

UNIQUE (IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY),

Vi

EW_DEFINITION CHAR_DATA NOT NULL ,

CHECK_OPTION BOOLEAN NOT NULL ,

UPDATABLE BOOLEAN NOT NULL ,

CONSTRAINT IRD_VIEW_HAS_CORRECT_TABLE_TYPE

CONSTRAINT UPDATABLE_AND_CHECK_OPTION_ARE_COMPATIBLE

)

Description

CHECK

ISO/IEC 10728: 1993 (E)

((IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY ) IN
(SELECT (IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY ) FROM IRD_TABLE
WHERE IRD_TABLE_TYPE = 'VIEW')

),

CHECK ( (UPDATABLE, CHECK_OPTION) <> ('FALSE’, 'TRUE') )

[RD_TABLE_OBJ_KEY and IRD_TABLE_WS_KEY together form the primary key of the IRD T
[RD View.

The character string representing the <query expression> shall be parsed according to the rules speci
D075, in the context of the schema in which the <view definition> is contained.

The possible values of UPDATABLE have the following meanings:

TRUE’, when CHECK_OPTION:has the value 'FALSE’, means the IRD view is updatable,

TRUE’, when CHECK_OPTION also has the value 'TRUE’, means the IRD View was defined
pption as defined in ISOAEC 9075.

W hether andIRD view is updatable is determined by parsing VIEW_DEFINITION in the context o
definition.

Wherethe <query expression> includes a join, the columns on which the join is made shall not ing

FALSE’ means the view cannot be updated; CHECK_OPTION shall also have the value 'FALSH’.

[RD_VIEW_OBJ_KEY and IRD_VIEW_WS_KEY together form the primary key of the IRD Vigw table.

able that is this

VIEW_DEFINITION is a character representation-of the <query expression> in the associated <vli1w definition>.

ied in ISO/IEC

with the check

f the IRD table

lude the object

mary key of le unl include the working set key portion of t|
of that same table.

6.1.4.15 Table IRD Column

Function

he primary key

Each row in this IRD Definition Table specifies an IRD Column in an IRD Table. Each IRD Column has either a Data
Type or an IRD Domain. A column may have a default value.

If a row is inserted into an IRD table, and values are not supplied for one or more IRD columns, then, if any such IRD
column has a default value, such value shall be used as if it had been supplied in the insert statement.
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Definition
CREATE TABLE IRD_COLUMN

(

IRD_COLUMN_OBJ_KEY IRDS_KEY NOT NULL,
IRD_COLUMN_WS_KEY IRDS_KEY NOT NULL ,

PRIMARY KEY (IRD_COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY),

IRD_TABLE_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_TABLE_WS_KEY IRDS_KEY NOT NULL ,
CONSTRAINT IRD_COLUMN_CONTAINED_IN_IRD_TABLE
FOREIGN KEY (IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY)
REFERENCES IRD_TABLE
QN DELETE CASCADE,

IRD_COLUMN_NAME SQL_NAME NOT NULL,
IRD_COLUMN_POSITION CARDINAL NOT NULL
MANDATOQRY BOOLEAN NOT NULL ,
SYSTEM_MAINTAINED BOOLEAN NOT NULL ,

IRD_DOMAIN_OBJ_KEY IRDS_KEY ,
IRD_DOMAIN_WS_KEY IRDS_KEY,
CONSTRAINT IRD_COLUMN_DEFINED_ON_IRD_DOMAIN

FORBIGN KEY (IRD_DOMAIN_OBJ_KEY, IRD_DOMAIN_WS_KEY)
AEFERENCES IRD_DOMAIN ,

IRD_COLUMN_DEFAULT CHAR_DATA,
UNIQUE (JRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY,"\RD_COLUMN_NAME) ,
UNIQUE (JRD_TABLE_OBJ_KEY, IRD_TABLE_WS~KEY, IRD_COLUMN_POSITION),

CONSTRAINT IRD_COLUMN_HAS_DOMAINOR_DATA_TYPE
CHEGK
(IRD_DOMAIN_OBJ_KEY, IRD,"DOMAIN_WS_KEY) IS NOT NULL
AND
(IRD_COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY) NOT IN
(SELECT IRD_COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY
FROM [RD_DATA_TYPE_DESCRIPTOR )
ar
(JRD_DOMAIN-OBJ_KEY, IRD_DOMAIN_WS_KEY) IS NULL
AND
(IRD_(COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY) IN
(SELECT IRD_COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY
L FROMHRD-DATA—FYPEPESGRPFOR—

Description
1 Case:

a If an IRD column belongs to an IRD base table, then the <table definition> and the <column definition> are
associated with that column.

b If an IRD column belongs to an IRD view, then the <view definition> and the corresponding column
description of the IRD table specified by the <query expression> are associated with that column.
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IRD_COLUMN_OBJ_KEY and IRD_COLUMN_WS_KEY together form the primary key of the IRD Column

table.

IRD_TABLE_OBJ_KEY and IRD_TABLE_WS_KEY together form the primary key of the IRD table containing

the IRD column being described.

IRD_COLUMN_NAME is the SQL name of the IRD column being described.

IRD_COLUMN_POSITION is the ordinal position in the IRD Table of the column being described.

If MANDATORY is "TRUE’, a null value for this IRD Column is not allowed if the subject has a

content status

in which constraints are enfon'.ced. If MANDATORY is 'FALSE’, no such constraint applies. The default value for

i EAL QB2

3 ry Fare s =jv ) =

SYSTEM_MAINTAINED is "TRUE’, the values of this IRD Column are maintained by
YSTEM_MAINTAINED is 'FALSE’, they are maintained by the IRDS user. The default value fqg

defined on an IRD domain. Otherwise, the values of IRD_DOMAIN_OBJ_KEY. and IRD_DO
tpgether form the primary key of the IRD domain on which the IRD column b¢ing described is b.

The value of IRD_COLUMN_DEFAULT is null if the IRD column being described has no default
default value comes only from an IRD domain. Otherwise, IRD (COLUMN_DEFAULT contain

6.1.4.1¢ Table IRD View Table Usage

Functign

The IRD_VIEW_TABLE_USAGE table has one row for each table referenced by a <view definition>.

Definitjon

CREATE TABLE IRD_VIEW_TABLE_USAGE

(

IRD_VIEW_TABLE_USAGE_OBJ: KEY IRDS_KEY NOT NULL ,
IRP_VIEW_TABLE_USAGE WS_KEY IRDS_KEY NOT NULL,
PRIMARY KEY (IRD_VIEW TABLE_USAGE_OBJ_KEY, IRD_VIEW_TABLE_USAGE_WS_KEY),

IRP_VIEW_OBJ_KEY/IRDS_KEY NOT NULL ,
IRP_VIEW_WSKEY IRDS_KEY NOT NULL ,
CONSTRAINTIRD_VIEW_TABLE_USAGE_USED_BY_IRD_VIEW

FOREIGN KEY (IRD_VIEW_OBJ_KEY, IRD_VIEW_WS_KEY)
REFERENCES IRD_VIEW
ON DELETE CASCADE,

the IRDS; if
r this column,

N_WS_KEY
d.

DOMAIN_OBJ_KEY and IRD_DOMAIN_WS_KEY are null if the IRDrcolumn bein%wﬁcribed is not

value or if its
5 a literal that

gbeys the rules of ISO/IEC 9075 subclause <literal> that specifies the default value for the IRD column.

IRD_TABLE_OBJ_KEY IRDS_KEY NOT NULL,
IRD_TABLE_WS_KEY IRDS_KEY NOT NULL,
CONSTRAINT IRD_VIEW_TABLE_USAGE_USES_IRD_TABLE

FOREIGN KEY (IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY)
REFERENCES IRD_TABLE
ON DELETE CASCADE ,
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CONSTRAINT REFERENCING_AND_REFERENCED_TABLES_ARE_DISTINCT
CHECK
((IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY) NOT IN
(SELECT IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY
FROM IRD_VIEWAS X)
WHERE ( IRD_VIEW_OBJ_KEY = X.IRD_VIEW_OBJ_KEY AND
IRD_VIEW_WS_KEY = X.IRD_VIEW_WS_KEY)

SAGE_OBIT_KEY
View Table Usage

the IRT} View.
6.1.4.17 Tablg IRD View Column Usage

Function

The IRD_VIEW_COLUMN_USAGE table has one row for each column referenced by a view.

Definition

CREATE TABLE IRD_VIEW_COLUMN_USAGE

(

IRD_VIEW_COLUMN_USAGE_OBJ_KEY IRDS_KEY-NOT NULL ,
IRD_VIEW_COLUMN_USAGE_WS_KEY IRDS -KEY NOT NULL ,

PRIMARY KEY (IRD_VIEW_COLUMN_USAGE) OBJ_KEY, IRD_VIEW_COLUMN_USAGE_WS_KEY),

IRD_VIEW_OBJ_KEY IRDS_KEY NOT.NULL ,
IRD_VIEW_WS_KEY IRDS_KEY NOTNULL ,
CONSTHAINT IRD_VIEW_COLUMN_USAGE_USED_BY_IRD_VIEW
FOREIGN KEY (IRD_VIEW-OBJ_KEY, IRD_VIEW_WS_KEY)
EFERENCES IRD \VIEW
N DELETE CASCADE ,

IRD_COUUMN_OBINKEY IRDS_KEY NOT NULL,

IRD_COUUMN_WS_KEY IRDS_KEY NOT NULL,

CONSTRAINT.IRD_VIEW_COLUMN_USAGE_USES_IRD_COLUMN
FOREIGN KEY (IRD_COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY)

ON DELETE CASCADE
)
Description

1 IRD_VIEW_COLUMN_USAGE_OBJ_KEY and IRD_VIEW_COLUMN_USAGE_WS_KEY together form the
primary key of the IRD View Column Usage table.

2 IRD_VIEW_OBJ_KEY and IRD_VIEW_WS_KEY together form the primary key of the IRD View that uses the
IRD Column.

3 IRD_COLUMN_OBJ_KEY and IRD_COLUMN_WS_KEY together form the primary key of the IRD Column
used by the IRD View.
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6.1.4.18 Table IRD Table Constraint

Function

Each row in this table specifies a constraint on an IRD table. Every IRD table constraint is a Uniqueness Constraint, a
Referential (Foreign key) Constraint, or Check Constraint, depending on the value in the Definition Column
IRD_CONSTRAINT_TYPE.

Definition

CREATE TABLE IRD_TABLE_CONSTRAINT
fFD:‘FAB&E:GQNSJZIWNI:OBJ:K-QLLR-DS_—_KEY NOT-NULL
IHD_TABLE_CONSTRAINT_WS_KEY IRDS_KEY NOT NULL ,
PRIMARY KEY (IRD_TABLE_CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT_WS_KEY}),

HD_CONSTRAINT_NAME SQL_NAME NOT NULL ,

T

D_CONSTRAINT_TYPE CHAR_DATA NOT NULL
CHECK (IRD_CONSTRAINT_TYPE IN (UNIQUE', 'FOREIGN KEY', 'CHECK', 'PRIMARY KEY]) ),

UNIQUE (IRD_TABLE_CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT_WS_KEY,
IRD_CONSTRAINT_TYPE),

IHD_TABLE_OBJ_KEY IRDS_KEY NOT NULL ,
IHD_TABLE_WS_KEY IRDS_KEY NOT NULL,

CPNSTRAINT IRD_TABLE_CONSTRAINT_CONSTRAINSCIRD_TABLE
FOREIGN KEY (IRD_TABLE_OBJ_KEY, IRD_TABLE WS_KEY)
REFERENCES IRD_TABLE
ON DELETE CASCADE,

CPONSTRAINT IRD_TABLE_CONSTRAINTCGONSTRAINS_IRD_BASE_TABLE
CHECK ( ( IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY ) IN

(SELECT ( IRD.ATABLE_OBJ_KEY, IRD_TABLE_WS_KEY ) FROM IRD_TABLE

WHERE!IRD_TABLE_TYPE <> 'VIEW)),

CPNSTRAINT IRD_TABLE_CONSTRAINT_IS_COMPLETE
CHECK ( ( SELECT GOUNT(*)
FROMIRD_TABLE_CONSTRAINT AS X
WHERE (IRD_TABLE_CONSTRAINT_OBJ_KEY = X.IRD_TABLE_CONSTRAINT_OBJ_KEY
AND IRD_TABLE_CONSTRAINT_WS_KEY = X.IRD_TABLE_CONSTRAINT| WS_KEY
AND X.IRD_CONSTRAINT_TYPE IN (UNIQUE’, 'PRIMARY KEY')

)
+ SELECT COUNT(*) FROM IRD_REF_CONSTRAINT AS Y
WHERE (IRD_TABLE_CONSTRAINT_OBJ_KEY = Y.IRD_TABLE_CONSTRAINT| OBJ_KEY
AND IRD_TABLE_CONSTRAINT_WS_KEY = Y.IRD_TABLE_CONSTRAINT [WS_KEY
)
+ SELECT COUNT(*) FROM IRD_CHECK_CONSTRAINT AS Z
WHERE (IRD_TABLE_CONSTRAINT_OBJ_KEY = Z.IRD_TABLE_CONSTRAINT_OBJ_KEY
AND IRD_TABLE_CONSTRAINT_WS_KEY = Z.IRD_TABLE_CONSTRAINT_WS_KEY

)

)=1
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CONSTRAINT IRD_TABLE_UNIQUE_PRIMARY_KEY
CHECK
(UNIQUE
(SELECT IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY FROM IRD_TABLE_CONSTRAINT
WHERE IRD_CONSTRAINT_TYPE = 'PRIMARY KEY' )

)
Description

1 IRD_TABLE_CONSTRAINT_OBJ_KEY and IRD_TABLE CONSTRAINT WS_KEY together form the
primary key of the IRD Table Constraint table.

2 IRD_CONSTRAINT_NAME is the SQL name of the IRD Table Constraint.

3 IRD_TABLE OBJ_KEY and IRD_TABLE_WS_KEY together form the primary key of the IRD table in|which
the IRD|table constraint is contained.

4 JRD_CONSTRAINT_TYPE

Eachrow inthis IRD table for whichIRD_CONSTRAINT _TYPEis "UNIQUE’,’PRIMARY KEY’ or 'FOREIGN
KEY’ is|referenced by one or more IRD Key Column Usages each of which references an IRD column belpnging
to the same IRD Table as the IRD Table Constraint.

Eachrow in this IRD table for which IRD_CONSTRAINT_TYPE is "'UNIQUE’, or ' PRIMARY KEY’ megns that
no two fows of that IRD Table may have duplicate (indistinguishable){values in these Columns.

Each rop in this table for which IRD_CONSTRAINT_TYPE.is"’FOREIGN KEY" is referenced by a fow of
IRD_RHEF_CONSTRAINT.

Each roy in this table for which IRD_CONSTRAINT<TYPE is "CHECK" is referenced by a row of IRD|Check
Constraint. The check clause in that row shall not beifalse for any row in the IRD table.

6.1.4.19 Table IRD Key Column Usage

Function

The IRD_KEY_COLUMN_USAGE table has one or more rows for eachrow in the IRD_TABLE_CONSTRAINTs table
that has a CONSTRAINT_TYPE of *Unique’, 'Primary key’ or "Foreign key’. The rows list the columns that constitute
each unique of primary key constraint, and the referencing columns in each foreign key constraint.

Definition

CREATE TABIE IRD<KEY_COLUMN_USAGE
(
IRD_KEY| COLUMN_USAGE_OBJ_KEY IRDS_KEY NOT NULL,
IRD_KEY_COUCUMN_USAGE_WS_REY TRDS_RKEY NOT NULL;

PRIMARY KEY (IRD_KEY_COLUMN_USAGE_OBJ_KEY, IRD_KEY_COLUMN_USAGE_WS_KEY),

IRD_TABLE_CONSTRAINT_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_TABLE_CONSTRAINT_WS_KEY IRDS_KEY NOT NULL ,
CONSTRAINT IRDS_KEY_COLUMN_USAGE_USED_BY_IRD_TABLE_CONSTRAINT
FOREIGN KEY (IRD_TABLE_CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT_WS_KEY)
REFERENCES IRD_TABLE_CONSTRAINT
ON DELETE CASCADE,
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IRD_COLUMN_OBJ_KEY IRDS_KEY NOT NULL,
IRD_COLUMN_WS_KEY IRDS_KEY NOT NULL,
CONSTRAINT IRDS_KEY_COLUMN_USAGE_USES_IRD_COLUMN
FOREIGN KEY (IRD_COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY)
REFERENCES IRD_COLUMN
ON DELETE CASCADE,

IRD_COLUMN_POSITION CARDINAL NOT NULL,
UNIQUE ( IRD_OBJECT_KEY, IRD_WORKING_SET_KEY, IRD_COLUMN_KEY),

UNIQUE (IRD_OBJECT_KEY, IRD_WORKING_SET_KEY, IRD_COLUMN_POSITION),

CONSTRAINT IRD_TABLE_CONSTRAINT_TYPE_RANGE_CHECK
CHECK
( (IRD_TABLE_CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT_WS_KEY )/iN
(SELECT IRD_TABLE_CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT, ‘WS_K&Y
FROM IRD_TABLE_CONSTRAINT
WHERE IRD_CONSTRAINT_TYPE IN
('UNIQUE', 'PRIMARY KEY’, 'FOREIGN KEY")
)
) ’

CONSTRAINT IRD_COLUMN_CONTAINED_IN_CONSTRAINED_IRD_-TABLE
CHECK ( NOT EXISTS
(SELECT COLUMN_TABLE_OBJ_KEY, COLUMN_TABLE~WS_KEY,
CONSTRAINT_TABLE_OBJ_KEY, CONSTRAINT) TABLE_WS_KEY
FROM ( (SELECT  IRD_TABLE_OBJ_KEY AS‘COLUMN_TABLE_OBJ KEY,
IRD_TABLE_WS_KEY AS.COLUMN_TABLE_WS_KEY,
IRD_TABLE_CONSTRAINT_OBJ_KEY,
IRD_TABLE_CONSTRAINT_WS_KEY
FROM ( IRD_COLUMN JOIN IRDS_KEY_COLUMN_USAGE
USING (IRD_COLUMN_OBJ_KEY, IRD_COLUMN_WS_KE}Y)
)

)
JOIN

(SELECT  IRDUTABLE_OBJ_KEY AS CONSTRAINT_TABLE_OBJ_KEY,
IRD_TABLE_WS_KEY AS CONSTRAINT_TABLE_WS_KEY,
IRD_TABLE_CONSTRAINT_OBJ_KEY,
IRD_TABLE_CONSTRAINT_WS_KEY

FROM IRD_TABLE_CONSTRAINT

)
USING (IRD_TABLE_CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT_WS |KEY)

)
WHERE ( COLUMN_TABLE_OBJ_KEY <> CONSTRAINT_TABLE_OBJ_KEY ) OR
( COLUMN_TABLE_WS_KEY <> CONSTRAINT_TABLE_WS_KEY )

)

Description

1

IRD_KEY_COLUMN_USAGE_OBJ_KEY and IRD_KEY_COLUMN_USAGE_WS_KEY together form the
primary key of the IRD Key Column Usage table.

IRD_TABLE_CONSTRAINT_OBJ_KEY and IRD_TABLE_CONSTRAINT WS_KEY together form the
primary key of the IRD table constraint to which the IRD key column usage belongs.

IRD_COLUMN_OBJ_KEY and IRD_COLUMN_WS_KEY together form the primary key of the IRD column
that is used in the IRD unique constraint or foreign key constraint.

4 IRD_COLUMN_POSITION is the ordinal position of the column in the key.
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The second check ensures that all columns belonging to any constraint belong to the same table as that constraint.

6.1.4.20 Table IRD Referential Constraint

Function

Each row in this table specifies a referential constraint on an IRD table.

Definition

CREATE TAB
(
IRD_REH
IRD_REH
PRIMAR]
IRD_CON

IRD_TAH

IRD_TAHLE_CONSTRAINT_WS_KEY IRDS_KEY NOT NULL,

UNIQUE|
UNIQUE]

MATCH_|
CON

UPDATE
CON

DELETE|
CON

CONSTH
CHH

LE IRD_REF_CONSTRAINT

CONSTRAINT_OBJ_KEY IRDS_KEY NOT NULL ,
CONSTRAINT_WS_KEY IRDS_KEY NOT NULL ,
/ KEY (IRD_REF_CONSTRAINT_OBJ_KEY, IRD_REF_CONSTRAINT_WS_KEY),

NSTRAINT_NAME SQL_NAME NOT NULL ,

LE_CONSTRAINT_OBJ_KEY IRDS_KEY NOT NULL,

| CONSTRAINT_OBJ_KEY IRDS_KEY NOT NULL,
| CONSTRAINT_WS_KEY IRDS_KEY NOT NULL,

OPTION CHAR_DATA
STRAINT MATCH_OPTION_RANGE_CHECK
CHECK (MATCH_OPTION IN ('NONE', 'PARTIAL', 'FULLY),

| RULE CHAR_DATA

STRAINT UPDATE_RULE_RANGE_CHECK

CHECK

(UPDATE_RULE IN (CASCADE', 'SET-NULL', 'SET DEFAULT")

| RULE CHAR_DATA

STRAINT DELETE_RULE_RANGE “CHECK

CHECK

(DELETE_RULE IN (CASCADE’, 'SET NULL', 'SET DEFAULTY),

AINT IRD_REF_CONSTRAINT_IS_IRD_TABLE_CONSTRAINT
CK
(IRD_TABLE_.CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT_WS_KEY ) IN
(SELECT (IRD_TABLE_CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT_WS_KE
FROM IRD_TABLE_CONSTRAINT
WHERE IRD_CONSTRAINT_TYPE = 'FOREIGN KEY")

CONSTRAIR

ITinN LLINMAMCS AD
Lo}

CHE

IaIA f LRy~

RQECCN oN
LLS=LI == =~

CCOVITNO 7V

CK

(( UNIQUE_CONSTRAINT_OBJ_KEY, UNIQUE_CONSTRAINT_WS_KEY ) IN

)

Description
1

(SELECT ( IRD_TABLE_CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT_WS_KEY )
FROM IRD_TABLE_CONSTRAINT

WHERE IRD_CONSTRAINT_TYPE ='PRIMARY KEY')

IRD_REF_CONSTRAINT_OBJ_KEY and IRD_REF_CONSTRAINT_WS_KEY together form the primary key

of the IRD Ref Constraint table.

50


https://iecnorm.com/api/?name=0d570db066b2cf22933b1c501c7775a6

© ISO/IEC ISO/IEC 10728: 1993 (E)

2 IRD_CONSTRAINT_NAME is the SQL_name of the IRD_table constraint.

3 IRD_TABLE_CONSTRAINT_OBJ_KEY and IRD_TABLE_CONSTRAINT WS_KEY together form the
primary key of the IRD table constraint that is the IRD referential constraint.

4 UNIQUE_CONSTRAINT_OBJ_KEY and UNIQUE_CONSTRAINT_WS_KEY together form the primary key
of the unique constraint that constrains the referenced columns of the referenced table.

Each row in this table references some row in IRD Table Constraint, for which IRD_CONSTRAINT_TYPE is
"FOREIGN KEY’ (whose set of key columns, defined by the corresponding columns of IRD Key Column Usage,
are known as the referencing columns).

fre known as the referenced columns).

The constraint means that, for each row in the referencing table the values of the referencing columns shall not be
different from the values of the referenced columns in every row of the referenced table:

5 [[f IRD_CONSTRAINT_TYPE is 'FOREIGN KEY’, then
h) If UPDATE_RULE is null, no Update Rule applies.
b) If DELETE_RULE is null, no Delete Rule applies.

6 [The values of MATCH_OPTION have the following meanings for a referential constraint:

INONE: No <match type> was specified.
PARTIAL: A <match type> of PARTIAL was specified.
FULL: A <match type> of FULL was specified.

7 [The values of UPDATE_RULE have.the following meanings for a referential constraint that has gn update rule:
CASCADE: A <referential action> of CASCADE was specified.
SET NULL: A <referential action> of SET NULL was specified.
SET DEFAULT: A <referential action> of SET DEFAULT was specified.
8 [The values ofSPELETE_RULE have the following meanings for a referential constraint that has al<delete rule>:
CASCADE: A <referential action> of CASCADE was specified.

SET NULL: A <referential action> of SET NULL was specified.

SET DEFAULT: A <referential action> of SET DEFAULT was specified.
6.1.4.21 Table IRD Check Constraint

Function

The IRD_CHECK_CONSTRAINTS table has one row for each <check constraint definition> contained in a <domain
constraint> or <table constraint>, or <assertion check>.
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Definition
CREATE TABLE IRD_CHECK_CONSTRAINT

(

IRD_CHECK_CONSTRAINT_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_CHECK_CONSTRAINT_WS_KEY IRDS_KEY NOT NULL ,

PRIMARY KEY (IRD_CHECK_CONSTRAINT_OBJ_KEY, IRD_CHECK_CONSTRAINT_WS_KEY),

IRD_CHECK_CLAUSE CHAR_DATA ,

IRD_TABLE_CONSTRAINT_OBJ_KEY IRDS_KEY,
IRD_TABLE_CONSTRAINT_WS_KEY IRDS_KEY,,

CONSTRAINT IRD_CHECK_CONSTRAINT_IS_TABLE_CONSTRAINT
FOREIGN KEY (IRD_TABLE_CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT_WS_KEY, 'CHEQK)
REFERENCES IRD_TABLE_CONSTRAINT (IRD_TABLE_CONSTRAINT_OBJ_KEY,
IRD_TABLE_CONSTRAINT_WS_KEY, IRD_CONSTRAINT_TYPE)

ON DELETE CASCADE ,

IRD_ASSERTION_OBJ_KEY IRDS_KEY,
IRD_ASSERTION_WS_KEY IRDS_KEY,

CONSTRAINT IRD_CHECK_CONSTRAINT_IS_ASSERTION
FOREIGN KEY (IRD_ASSERTION_OBJ_KEY, IRD_ASSERTION_WS_KEY)

REFERENCES IRD_ASSERTION

ON DELETE CASCADE,

IRD_DOMAIN_OBJ_KEY IRDS_KEY
IRD_DOMAIN_WS_KEY IRDS_KEY,

CONSTRAINT IRD_CHECK_CONSTRAINT_CONSTRAINSZDOMAIN
FOREIGN KEY (IRD_DOMAIN_OBJ_KEY, IRD_DOMAIN_WS_KEY)

REFERENCES IRD_DOMAIN

ON DELETE CASCADE,

CONSTRAINT IRD_CHECK_CONSTRAINT,_HAS_UNIQUE_TYPE
CHEGK
( SELECT COUNT(*) FROM IRD(DOMAIN AS X
WHERE (IRD_DOMAIN_CONSTRAINT_OBJ_KEY = X.IRD_DOMAIN_CONSTRAINT_OBJ_KEY
AND IRD_DOMAIN-CONSTRAINT_WS_KEY = X.IRD_DOMAIN_CONSTRAINT_WS_KEY

)
+ SELECT COUNT(*) FROM IRD_ASSERTION AS 'Y
WHERE (IRD_ASSERTION_OBJ_KEY = Y.IRD_ASSERTION_OBJ_KEY
AND IRDCASSERTION_WS_KEY = Y.IRD_ASSERTION_WS_KEY
)
+ SELECT COUNT(*) FROM IRD_TABLE_CONSTRAINT AS Z
HERE (IRD_TABLE_CONSTRAINT_OBJ_KEY = Z.IRD_TABLE_CONSTRAINT_OBJ_KEY

Description

1 IRD_CHECK_CONSTRAINT_OBJ_KEY and IRD_CHECK_CONSTRAINT_WS_KEY together form the
primary key of the IRD Check Constraint table.

2 The value of IRD_CHECK_CLAUSE is a character representation of the <search condition> in the associated
<check constraint definition> or <assertion definition>. It is to be interpreted according to the definitions of those
terms in ISO/IEC 9075.
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Case:

ISO/IEC 10728: 1993 (E)

If the IRD Check Constraint is referenced by an IRD Table Constraint, then the IRD_CHECK_CLAUSE may

contain outer references to columns of the IRD Table to which the IRD Table Constraint belongs.

If the IRD Check Constraint is referenced by an IRD Domain, then the IRD_CHECK_CLAUSE may contain the

keyword VALUE to refer to a value that is to be checked as being in that IRD Domain.

IRD_TABLE_CONSTRAINT_OBJ_KEY and IRD_TABLE_CONSTRAINT_WS_KEY, together with the
constant ’"CHECK’, form a foreign key referring to the table IRD Table Constraint. The constant is required because

IRD Table Constraint has other subtypes, and this ensures that the referenced constraint is the correct subtype.

ble IRD Assemon Every row in the IRD Assemon table has a correspondmg row in thls table

[RD_DOMAIN_OBJ_KEY and IRD_DOMAIN_WS_KEY together form a foreign key reférring to

Domain, if the row in this table represents a constraint on a domain.

the <check constraint definition> ensures that every check constraint is associated with one and

domain or a table or an assertion.

eferring to the

the table IRD

pnly one of a

here the <search condition> includes a join, the columns on which the join'is made shall not include the object

=

of that same table.

6.1.4.22 Table IRD Check Table Usage

Functio

The IR

=

<assertjon check>.

Definition

CREAT|E TABLE IRD_CHECK_TABLE_USAGE

(
IRP_CHECK_TABLE_USAGE{OBJ_KEY IRDS_KEY NOT NULL ,

IRD_CHECK_TABLE_USAGE_WS_KEY IRDS_KEY NOT NULL ,

PRIMARY KEY (IRD_CHECK_TABLE_USAGE_OBJ_KEY, IRD_CHECK_TABLE_USAGE_WS_KEY|

IRP_CHECK_CONSTRAINT_OBJ_KEY IRDS_KEY NOT NULL,
IRP_CHECK_CONSTRAINT_WS_KEY IRDS_KEY NOT NULL,
CONSTRAINTYRD_CHECK_TABLE_USAGE_USED_BY_IRD_CHECK_CONSTRAINT

REFERENCES IRD_CHECK_CONSTRAINT
ON DELETE CASCADE,

ey portion of the primary key of any table unless they also include the-working set key portion of th

D _CHECK_TABLE_USAGE table has one row for each table referenced by a <check constraint

FOREIGN KEY (IRD_CHECK_CONSTRAINT_OBJ_KEY, IRD_CHECK_CONSTRAINT_WS_KHg

Y)

IRD_TABLE_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_TABLE_WS_KEY IRDS_KEY NOT NULL,
CONSTRAINT IRD_CHECK_TABLE_USAGE_USES_IRD_TABLE
FOREIGN KEY (IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY)
REFERENCES IRD_TABLE
ON DELETE CASCADE

Description

1

b primary key

definition> or

IRD_CHECK_TABLE_USAGE_OBJ_KEY and IRD_CHECK_TABLE_USAGE_WS_KEY together form the

primary key of the IRD Check Table Usage table.
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2 IRD_CHECK_CONSTRAINT_OBJ_KEY and IRD_CHECK_CONSTRAINT_WS_KEY together form the
primary key of the IRD Check Constraint that uses the IRD Table.

3 IRD_TABLE_OBJ_KEY and IRD_TABLE_WS_KEY together form the primary key of the IRD Table used by
the IRD Check Constraint.

6.1.4.23 Table IRD Check Column Usage

Function

The CHECK_COLUMN_USAGE table has one row for each column referenced by a <check constraint definition> or
<assertion check>.

Definition
CREATE TABLE IRD_CHECK_COLUMN_USAGE

(

IRD_CHECK_COLUMN_USAGE_OBJ_KEY IRDS_KEY NOT NULL,
IRD_CHECK_COLUMN_USAGE_WS_KEY IRDS_KEY NOT NULL,

PRIMARYY KEY (IRD_CHECK_COLUMN_USAGE_OBJ_KEY, IRD_CHECK_COLUMN_WSAGE_WS_KEY

IRD_CHECK_CONSTRAINT_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_CHECK_CONSTRAINT_WS_KEY IRDS_KEY NOT NULL ,
CONSTRAINT IRD_CHECK_COLUMN_USAGE_USED_BY_IRD_CHECK: CONSTRAINT

FOREIGN KEY (IRD_CHECK_CONSTRAINT_OBJ_KEY, IRD_CHEGK _CONSTRAINT_WS_KEY)
REFERENCES IRD_CHECK_CONSTRAINT
ON DELETE CASCADE,

IRD_COLLUMN_OBJ_KEY IRDS_KEY NOT NULL,

IRD_COLUMN_WS_KEY IRDS_KEY NOT NULL,

CONSTRAINT IRD_CHECK_COLUMN_USAGE_USES,IRD_COLUMN
FOREIGN KEY (IRD_COLUMN_OBJ_KEY, IRDSCOLUMN_WS_KEY)

REFERENCES IRD_COLUMN

ON DELETE CASCADE

Description

1 IRD_(HECK_COLUMN_USAGE_OBJ_KEY and IRD_CHECK_COLUMN_USAGE_WS_KEY fogether
form the primary key of the.JRD Check Column Usage table.

2 IRD_(HECK_CONSTRAINT_OBJ_KEY and IRD_CHECK_CONSTRAINT_WS_KEY together fgrm the
primary key of the JRD Check Constraint that uses the IRD Column.

3 IRD_(JOLUMN_OBJ_KEY and IRD_COLUMN_WS_KEY together form the primary key of the IRD Column
used by thé IRD Check Constraint.

6.1.4.24 Table IRD Assertion

Function

Each row in this table represents an IRD Assertion, which shall never be false (unless it is temporarily deferred).

Definition

CREATE TABLE IRD_ASSERTION
(
IRD_ASSERTION_OBJ_KEY IRDS_KEY NOT NULL,
IRD_ASSERTION_WS_KEY IRDS_KEY NOT NULL,
PRIMARY KEY (IRD_ASSERTION_OBJ_KEY, IRD_ASSERTION_WS_KEY),
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Description

1

NOTE -[The remainder of the assertion is a check clause that'is stored in the referenced row in IRD Check Constraint.

6.1.4.25 Table IRD Module

b)

c)

)

IRD_CONSTRAINT_SCHEMA_OBJ_KEY IRDS_KEY NOT NULL,
IRD_CONSTRAINT_SCHEMA_WS_KEY IRDS_KEY NOT NULL ,
CONSTRAINT IRD_ASSERTION_CONTAINED_IN_IRD_SCHEMA
FOREIGN KEY (IRD_CONSTRAINT_SCHEMA_OBJ_KEY, IRD_CONSTRAINT_SCHEMA_WS_KEY)
REFERENCES IRD_SCHEMA
ON DELETE CASCADE,

IRD_ASSERTION_CHECK_OBJ_KEY IRDS_KEY NOT NULL,
IRD_ASSERTION_CHECK_WS_KEY IRDS_KEY NOT NULL ,
CONSTRAINT IRD_ASSERTION_IS_CHECK_CONSTRAINT
FOREIGN KEY (IRD_ASSERTION_CHECK_OBJ_KEY, IRD_ASSERTION_CHECK_WS_KEY)
REFERENCES IRD_CHECK_CONSTRAINT
___ ONDFILFTE CASCADF

IRD_CONSTRAINT_NAME SQL_NAME,

UNIQUE (IRD_CONSTRAINT_SCHEMA_OBJ_KEY, IRD_CONSTRAINT_SCHEMA_WSKEY,
IRD_CONSTRAINT_NAME)
)

IRD_ASSERTION_OBJ_KEY and IRD_ASSERTION_WS_KEY together form the primary k¢y of the IRD
Assertion table. :

[RD_CONSTRAINT_SCHEMA_OBJ_KEY and IRD_CONSTRAINT_SCHEMA_WS_KEY together form the
primary key of the IRD schema that contains the assertion;

[RD_ASSERTION_CHECK_OBJ_KEY and IRD_ASSERTION_CHECK_WS_KEY together foym the primary
key of the IRD check constraint that expresses thezassertion.

[RD_CONSTRAINT_NAME is the name ofithe IRD assertion.

mmon table contains a'row for each module of IRD Definition or IRD content controlled in an IRD Database by

or air International Standard, *ISnnnnnn-p’, where nnnnnn is the number of the international standard. For a
ulti-part or multi-module standard, p is the part or module number. For a single-part standarl, the last two

haracters (¢-p’) are omitted
- xr

for a National Standard, begins with "NS’, followed by the two-character code identifying the relevant ISO member
body in accordance with ISO 3166, the remainder being at the discretion of that national standards body.

for a vendor extension, begins with "V’, the remainder being at the discretion of the vendor.

for an installation extension, begins with *IN’, the remainder being at the discretion of the installation.

55


https://iecnorm.com/api/?name=0d570db066b2cf22933b1c501c7775a6

ISO/IEC 10728: 1993 (E) © ISO/IEC

Definition

CREATE TABLE IRD_MODULE

(

IRD_MODULE_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_MODULE_WS_KEY IRDS_KEY NOT NULL ,

PRIMARY KEY (IRD_MODULE_OBJ_KEY, IRD_MODULE_WS_KEY),

STANDARD_MODE BOOLEAN NOT NULL

)

Description

1

6.1.4.26 Table JRD Content Status

Function

IRD_MOQDULE_OBJ_KEY and IRD_MODULE_WS_KEY together form the primary key of the IRD Module
table.

If ST ARD_MODE is "'TRUE’, it specifies that the implementation of this Module, as installed, is to provide
only standard IRDS services, without any vendor extensions enabled. If STANDARD_MODE'is 'FALSE’, any
vendor extensions are available.

Each row of thiis Common table defines a status in which objects or definition objects can exist. Each IRD workjing set

has one and only one IRD content status.

All data with a specific content status has the same IRD content status.elass (uncontrolled, controlled or archived).

Definition

CREATE TABUE IRD_CONTENT_STATUS

(

IRD_CON[TENT_STATUS_OBJ_KEY IRDS_KEY; NOT NULL ,
IRD_CON[TENT_STATUS_WS_KEY IRDS-KEY NOT NULL ,

PRIMARY|KEY (IRD_CONTENT_STATUS_OBJ_KEY, IRD_CONTENT_STATUS_WS_KEY),
CONSTRAINT_ENFORCED BOOLEAN NOT NULL ,

IRD_CON[TENT_STATUS_GLASS CHAR_DATA

)

CON$TRAINT IRD_GONTENT_STATUS_CLASS_RANGE_CHECK
CHEQK (IRD_CONTENT_STATUS_CLASS IN (UNCONTROLLED;,

'CONTROLLED’, '"ARCHIVED")
)

Description

1

56

IRD_CONTENT_STATUS_OBJ_KEY and IRD_CONTENT_STATUS_WS_KEY together form the primary
key of the IRD Content Status table.

If CONSTRAINT_ENFORCED is *"TRUE’, all IRD constraints shall be enforced for data in any working set
associated with this IRD content status.

IRD_CONTENT_STATUS_CLASS - The status class has three possible values as follows:
"UNCONTROLLED’, "CONTROLLED’, ’ARCHIVED’

The value of CONSTRAINT_ENFORCED is independent of the value of IRD_CONTENT_STATUS_CLASS.
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6.1.4.27 Table Installation Default

Function

This Common table contains exactly one

of IRD tables.

inition
ermtion

g

CREATE TABLE INSTALLATION_DEFAULT
INSTALLATION_DEFAULT_OBJ_KEY IRDS_KEY NOT NULL ,
IN$ — —WS — ;

PRIMARY KEY (INSTALLATION_DEFAULT_OBJ_KEY, INSTALLATION_DEFAULT_WS_KEY),

INST_NAME_MAX CARDINAL NOT NULL
CONSTRAINT INST_NAME_MAX_RANGE_CHECK
CHECK (INST_NAME_MAX >= 10),

INST_NAME_MIN CARDINAL NOT NULL
CONSTRAINT INST_NAME_MIN_RANGE_CHECK
CHECK (INST_NAME_MIN > 0)

CQNSTRAINT INSTALLATION_DEFAULT_HAS_EXACTLY_ONE_ROW
CHECK (1 = SELECT COUNT(*) FROM INSTALLATION_DEFRAULT )

Description

SO/IEC ISO/IEC 10728: 1993 (E

1 INSTALLATION_DEFAULT_OBJ_KEY and INSTALLATION_DEFAULT_WS_KEY together form the

frimary key of the (single row of the) Installation Default table.

3
o IRDS name shall be shorter than the length specified here.

6.1.4.28 Table IRD Working Set Privilege

Functign

2 :CST_NAME_MAX - installation defanlt for the maximum length of an IRDS name for a row in apy IRD Table.

ST_NAME_MIN - installation default for the minimum length of an IRDS name for a row in any IRD Table.

Each rqw of this Common table represents a permission granted to a specific IRDS User to access a specifi¢ IRD working

set.

Definitjon

CREATE TABLE IRD_WORKING_SET_PRIVILEGE

(
IRD_WORKING_SET_PRIVILEGE_OBJ_KEY IRDS_KEY NOT NULL,
IRD_WORKING_SET_PRIVILEGE_WS_KEY IRDS_KEY NOT NULL ,

PRIMARY KEY (IRD_WORKING_SET_PRIVILEGE_OBJ_KEY, IRD_WORKING_SET_PRIVILEGE_WS_KEY),

IRD_GRANTOR_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_GRANTOR_WS_KEY IRDS_KEY NOT NULL ,
CONSTRAINT IRD_WORKING_SET_PRIVILEGE_GRANTED_BY_IRDS_USER
FOREIGN KEY (IRD_GRANTOR_OBJ_KEY, IRD_GRANTOR_WS_KEY)
REFERENCES IRDS_USER,
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Description

1

58

IRD_GRANTEE_OBJ_KEY IRDS_KEY NOT NULL

IRD_GRANTEE_WS_KEY IRDS_KEY NOT NULL ,

CONSTRAINT IRD_WORKING_SET_PRIVILEGE_GRANTED_TO_IRDS_USER
FOREIGN KEY (IRD_GRANTEE_OBJ_KEY, IRD_GRANTEE_WS_KEY)

REFERENCES IRDS_USER
ON DELETE CASCADE,

ON_WORKING_SET_KEY IRDS_KEY NOT NULL,
CONSTRAINT

PRIVILE

GRANTA

UNIQUE

)

IRD_WORKING_SET_PRIVILEGE_GRANTED_ON_IRD_WORKING_SET
REFERENCES IRD_WORKING_SET
ON DELETE CASCADE,

© ISO/IEC

CON
CHEH

IRD_W

form the primary key of the IRD Working Set Privilege table.

IRD_(Q

granted access privileges on the working set being described.

IRD_(
possib

ON_WORKING_SET_KEY is the primary.key of the working set on which access privileges have been

The vajues of PRIVILEGE have the following meanings:

SELE(

DELE]

INSER

UPDA

GE CHAR_DATA

STRAINT IRD_WORKING_SET_PRIVILEGE_RANGE_CHECK
CK (PRIVILEGE IN ('SELECT’, 'INSERT', 'DELETE', 'UPDATE") ),
BLE BOOLEAN NOT NULL ,

(IRD_GRANTEE_OBJ_KEY, IRD_GRANTEE_WS_KEY, ON_WORKING_SET_KEY,
IRD_GRANTOR_OBJ_KEY, IRD_GRANTOR_WS_KEY;/PRIVILEGE ),

VORKING_SET_PRIVILEGE_OBJ_KEY and IRD_WORKING_SET_PRIVILEGE_WS_KEY
RANTOR_OBJ_KEY and IRD_GRANTOR_WS (KEY together form the primary key of the u

RANTEE_OBJ_KEY and IRD_GRANTEE.WS_KEY together form the primary key of the IRD
y 'PUBLIC’, to whom access privileges:have been granted.

[T - The user has select privileges on this working set.
[E - The user has delete privileges on this working set.

T - The us€rhas insert privileges on this working set.

TE - The user has update privileges on this working set.

ogether

ser who

S User,

branted.

If GRA
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6.1.5 IRD Definition Level Views
6.1.5.1 View All SQL Names

Function

This view contains one row for each SQL Name.

Definition

CREATE VIEW SQL_NAMES AS

(
(JECECT TRD_UBJECT_KEY AS NAME_KEY, TRD_WORKING_SET_KEY
FROM IRD_OBJECT )

JOIN

(§ELECT IRD_SCHEMA_KEY AS NAME_KEY, 'SCHEMA' AS NAME_TYPE,
IRD_SCHEMA_NAME AS NAME ,
CAST (NULL AS IRDS_KEY) AS OWNER_KEY

FROM IRD_SCHEMA

UNION

SELECT IRD_DOMAIN_KEY, 'DOMAIN’, IRD_DOMAIN_NAME,

IRD_DOMAIN_SCHEMA_KEY
FROM IRD_DOMAIN
NION
ELECT IRD_TABLE_KEY, 'TABLE’, IRD_TABLE_NAME,
IRD_TABLE_SCHEMA_KEY
FROM IRD_TABLE

NION

ELECT IRD_COLUMN_KEY, 'COLUMN’, IRD_COLUMN_NAME,
IRD_TABLE_KEY

FROM IRD_COLUMN

NION

ELECT IRD_CONSTRAINT_KEY, 'TABLECONSTRAINT’,
IRD_CONSTRAINT' NAME, IRD_TABLE_KEY

FROM IRD_TABLE_CONSTRAINT

NION

FLECT IRD_CONSTRAINT/KEY, 'ASSERTION,
IRD_CONSTRAINT_NAME, IRD_SCHEMA_KEY

FROM IRD_ASSERTION

NION

ELECT IRD_DOMAIN_KEY, 'DOMAIN CONSTRAINT’,
IRD_CONSTRAINT_NAME, IRD_DOMAIN_SCHEMA_KEY

FROM IKB~DOMAIN

wn C wn C wn C 0 C

wn C

)
USING(NAME_KEY)
)

Description
1 NAME_KEY is the key that identifies the row in which the name is located
2 NAME_TYPE identifies the type of name.
3 NAME is the name itself.

4 OWNER_KEY is the IRDS_KEY of the object on which the named object is dependent, for example the owner
of a table is a schema. A schema has no owner.
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6.1.5.2 View IRD Object Version

Function

© ISO/IEC

This view joins the tables IRD Object, IRD Object Version and IRD Working Set, so that the names of objects and working
sets are available when accessing object versions.

Definition

CREATE VIEW IRD_OBJECT_VERSION_VIEW AS
SELECT *
FROM IRD_OBJECT

JOIN

IRD_OBJl
JOIN
IRD_WOH

Description
1 This vie]

ECT_VERSION USING (IRD_OBJECT_KEY)

KING_SET USING (IRD_WORKING_SET_KEY)

w contains all the columns of the IRD Object, IRD Object Version and IRD, Working Set tables.

6.1.5.3 View IRD Working Set

Function

This view contains one row for each row in the IRD Working Set table. ItiS provided to make the contents of that I

table visible.

Definition

CREATE VIEV]
SELECT 1
FROM IR

Description

/ IRD_WORKING_SET_VIEW AS

D WORKING_SET

1 This view contains all the columns of-the IRD Working Set table.

6.1.5.4 View IRD Reference Path

Function

This view con
Internal table ¥

lains one.row for each row in the IRD Reference Path table. It is provided to make the contents
isible.

hternal

of that

Definition

CREATE VIEW IRD_REFERENCE_PATH_VIEW AS
SELECT *
FROM IRD_REFERENCE_PATH

Description

1  This view contains all the columns of the IRD Reference Path table.
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6.1.6

ISO/IEC 10

IRD Definition Level Change Control

728: 1993 (E)

The following rules shall apply at all times to the contents of any active IRD and the IRD Schema Group controlling by

it:

a) Every reference from the IRD to the applicable IRD schema group shall be valid;

b) All data in the IRD shall be consistent with any constraints specified in the applicable IRD schema group.

6.1.7

IRD Definition Level Initial Contents

NOTE - The initial contents specified below are the minimum necessary to support the operation of an IRDS. They are not intended to imply any

restrictio

In any
NOTES

1- Wh

imp

- Wh
sho

- Con

For
fomy

n-on-possiblecontents,-other than thase specified elsewhere in this standard

newly-created IRD Definition, rows shall exist as follows.

re a value is provided for an object key or working set key, this is done purely to make the references between rows clear.
lementation the values used in such columns are implementation-dependent.

re a reference from one table to another exists in the form of a pair of keys, one to the object and-one to the working set, fg
vn below as a single column, with a pair of values separated by commas. The object key always,comes first.

fesponding rows in the Object and Object Version tables shall also exist, conforming t6 the'structure and constraints specifi

readability, column headings in the tables within this clause are shown in the informal style introduced in clause 5. They ca
hal SQL names as described there; for example, Working Set Name refers to/ WORKING_SET_NAME.

[n an actual

r clarity they are

tdin 6.1.4.

h be related to the

a) Rowsin the IRD Working Set table to reflect the existence of two non-versionable working sets named Environment
ind Common, each with a null working set version name.
[able 2 - IRD Working Set
Working Set | Working Working Set Based on IRD Content | Versidnable
Key Set Name Version Name | Working Set Key | Status Key
00020001 Environment( ;null null 00260002, FALSE
00020002
00020002 Common null null 00260002, FALSE
00020002
b) Rows in the/IRDS User, IRD Object Version and IRD Object tables to reflect the existence of twjo IRDS Users
hamed IRDS and IRDS Administrator; the rows in IRD Object Version shall refer to the Environment working
set.
Fable 5. IRDS User
Object Key | Working | User Name User Active| Default Working | Default Working Set
Set Key Set Name Version Name
00050001 00020001 | IRDS TRUE null null
00050002 00020001 | IRDS Administrator | TRUE Environment null
In each case the values of the columns IRDS_USER_MAY_CREATE_IRD and

IRDS_USER_MAY_CREATE_WS shall be TRUE.
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¢) A row in the Implementation Limits table establishing values for the implementation limits specified in 6.1.4.6,
with corresponding rows in the IRD Object Version and IRD Object tables; the row in IRD Object Version shall

refer to the Environment working set.
Table 6 - Implementation Limits
Object Key Working Set Name Limit Integer Limit | Text Limit Variation
Key Name Limit
00060001 00020001 impl1 impl2 impl3 impl4

d) Rows in the IRDS Dictionary, IRD Object Version and IRD Object tables to reflect the existence of the n¢gw IRD
Definitjon; the row in IRD Object Version shall refer to the Environment working set.
Table 7 - IRDS Dictionary
Dictionary | Dictionary| Dictionary Dictionary Active | Schema Schema
Object Key| Working | Name Group Group
Set Key Object Key Working
Set Key
00070001 | 00020001 | as specified True as specified as specified
where ‘[as specified” represents a value specified in the servicerequest that created the IRD Definition.
e) Rows ip the IRD Content Status, IRD Object Version and;IRD Object tables to reflect the existence of t

62

Conten|
Conten

Table 26 - IRD Content Status

There
IRD _C

b Status values 'UNCONTROLLED’, "CONTROLLED’ and ’ARCHIVED’, each belonging to t
f Status Class with the same name; the rowsin'IRD Object Version shall refer to the Common work

Object Key | Working Set Key | Constraint Enforced | Content Status Class

00260001 00020002 FALSE UNCONTROLLED
00260002 00020002 TRUE CONTROLLED
00260003 00020002 TRUE ARCHIVED

is \no implication that the value of CONSTRAINT ENFORCED for a p4
ODNTENT_STATUS_CLASS is restricted to that shown here.

he IRD
he IRD
ing set.

rticular

Sets of rows in the IRD Working Set Privilege, IRD Object Version and IRD Object tables representing privileges
for the IRDS User named IRDS Administrator to access the Environment and Common working sets; each set
shall contain rows representing the existence of four privileges with the values of PRIVILEGE being SELECT,
DELETE, INSERT and UPDATE respectively. The rows in IRD Object Version shall refer to the Common working

set.
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Table 28 - IRD Working Set Privilege

g)
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62.1

The
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Object Key | Working | Grantor Grantee | Working | Privilege | Grantable
Set Key Key Key Set Key
00280001 00020002 | 00050001, | 00050002,| 00020001 | UPDATE | TRUE
00020001 00020001
00280002 00020002 | 00050001, | 00050002, 00020001 | DELETE | TRUE
00020001 00020001
00280003 00020002 | 00050001, | 00050002,| 00020001 | INSERT TRUE
0002000+ 00020001
00280004 00020002 | 00050001, | 00050002, 00020001 | SELECT | TRUE
00020001 00020001
00280005 00020002 | 00050001, | 00050002,| 00020002 | UPDATE Y TRUE
00020001 00020001
00280006 00020002 | 00050001, | 00050002,| 00020002 |<BDELETE | TRUE
00020001 00020001
00280007 00020002 | 00050001, | 00050002, 00020002 | INSERT TRUE
00020001 00020001
00280008 00020002 | 00050001, | 00050002,{,00020002 | SELECT | TRUE
00020001 00020001
$uch rows in other tables, with corresponding rowsin the IRD Object Version and IRD Object tables), as are needed
tp ensure the existence in any newly-created IRD of all the Common tables listed in 5.2; the rows |in IRD Object
Yersion shall refer to the Common working-Set.
[IRD Level
D Level data structure

level data structuresis.described informally in 5.4, and formally in that part of an IRD Definitfon which was

activated when each IRD,was created; this will always include all the Common tables. The structure repres:lented in figure

14 is d¢fined for the purpese of specifying rules and describing the operation of IRDS services. There is
that anly implementation'actually uses this structure.

Each IRD contains:

a)
b)
)

6.2.2

NOTES

0 requirement

riinstance of each Internal table defined in 6.1.4;

An instance of each Common table defined in 6.1.4;

Such further IRD-specific tables as have been defined in the applicable part of the associated IRD Definition.

IRD Level Initial Contents

1- The initial contents specified below are the minimum necessary to support the operation of an IRDS. They are not intended to imply any
restriction on possible contents, other than those specified elsewhere in this Intemational Standard.

2- Where avalue is provided for an object key or working set key, this is done purely to make the references between rows clear. In an actual
implementation the values used in such columns are implementation-dependent.
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3. Where a reference from one table to another exists in the form of a pair of keys, one to the object and one to the working set, for clarity they are
shown below as a single column, with a pair of values separated by commas. The object key always comes first.

4 - Comesponding rows in the Object and Object Version tables shall also exist, conforming to the structure and constraints specified in 6.1.4.

In any newly-created IRD, rows shall exist in the newly-created IRD tables as follows:

a) A row in the IRD Working Set table to reflect the existence of a non-versionable working set in this IRD named
Common with a null working set version name.

b)

c)

Table 2 - IRD Working Set
Wﬂrking Working | Working Set | Based On IRD Content | Versionable
SetiKey Set Name | Version Name | Working Set Key | Status Key
00021002 | Common | null null 00261002, FALSE
00021002

Rows in/the IRD Content Status, IRD Object Version and IRD Object tables to reflect the existence of th
Content |Status values "UNCONTROLLED’, CONTROLLED’ and *ARCHIVED?{ each belonging to th
Content [Status Class with the same name. The rows in IRD Object Version shallrefer to the Common workl

in this IRD.

Table 24 - IRD Content Status

Object Key Working Set Key | Constraint Enforced Content Status Class
00261001 00021002 FALSE UNCONTROLLED
00261002 00021002 TRUE CONTROLLED
00261003 00021002 TRUE ARCHIVED

There [is no implication that..the value of CONSTRAINT ENFORCED for a par

IRD_CONTENT_STATUS_CLASS is restricted to that shown here.

A setof yows in the IRD Working Set Privilege, IRD Object Version and IRD Object tables representing priy

for the
four ro

DS User named IRDS’ Administrator to access the Common working set in this IRD; this set shall ¢
s representing.privileges with the values of PRIVILEGE being SELECT, DELETE, INSER

UPDATE respectively:The rows in IRD Object Version shall refer to the Common working set in this IR]]

e IRD
e IRD
ng set

ticular

rileges
ontain
T and
D.
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Table 28 - IRD Working Set Privilege

ISO/IEC 10728: 1993 (E)

Privilege Privilege Grantor Grantee Working | Privilege | Grantable
Object Key | Working Key Key Set Key
Set Key

00281001 00021002 | 00050001, | 00050002, | 00021002 | UPDATE | TRUE
00020001 | 00020001

00281002 00021002 | 00050001, | 00050002, 00021002 | DELETE | TRUE
00020001 | 00020001

00281003 00021002——00050001:-+—00056002,1—00021002—INSERF—FRYE
00020001 | 00020001

00281004 00021002 | 00050001, | 00050002, 00021002 | SELECT | TRUE
00020001 | 00020001

In additjon, arow shall be added to the IRDS Dictionary table in the current IRD Definition representing the fiewly-created
IRD as phown below; the corresponding row in IRD Object Version shall reference the Environment worKing set in the
current JRD Definition.

Thble 7 - IRDS Dictionary

Dictionary | Dictionary| Dictionary Dictionay-Active | Schema Schema
Object Key| Working | Name Group Group
Set Key Object Key Working
Set Key
00070002 | 00020001 | as specified TRUE as specified as specifie(d

£

here “as specified” represents a value specified in the service request that created the IRD.

6.3 IRD General Rules

The follpwing rules shall apply at all times to the contents of any IRD Definition or IRD:

63.1

J:e of primary key
a)

IRD tables-except intemnal tables contain the columns

i)l IRD_-OBJECT_KEY

ii) \JRD_WORKING_SET_KEY

These columns form the primary key.

b) When a referential constraint is defined it shall reference only those columns that comprise the primary key of the
referenced table.

¢) Where a new row is created, or an existing row is modified, in any IRD table for which a referential constraint is
specified, and a delete rule or update rule is specified for that referential constraint, the referenced row and the
referencing row shall both exist in the materialization of the current working set.

d) The value of the IRD_WORKING_SET KEY of any row in an Environment table shall be the value of the
IRD_WORKING_SET_KEY of the Environment working set within the same IRD Definition.
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e) The value of the IRD_WORKING_SET_KEY of any row in a Common table shall be the value of the
IRD_WORKING_SET_KEY of the Common working set within the same IRD or IRD Definition.

6.32 References and content status

To preserve the integrity of each IRD while allowing evolutionary change, it is necessary to ensure that no object version
with a Controlled IRD content status references any object version with an Archived or Uncontrolled IRD content status.
It is also necessary to ensure that no object version with an Uncontrolled IRD content status references any object version
with an Archived IRD content status, or vice versa.

References outside a working set may arise either within a version path (see 6.3.3 below) or along a reference path. To
ensure that no referenced object may be changed outside the working set containing the reference, causing unexpected
side effects, t wing

a) Any warking set whose working set key is referenced in the BASED_ON_WORKING_SET_KEY column of one
or morg other working sets shall refer to an IRD content status belonging to the Controlled content'status flass;

b) Any working set whose working set key is referenced in the REFTO_WORKING_SET_KEY column of one or
more IRD Reference Paths shall refer to an IRD content status belonging to the Controlled-content status ¢lass.

6.3.3 Resolytion of references

All working sets within the current context are materialized before referential constraints are interpreted.

6.3.4 Resolytion of references within a version path

The “version jpath” of a working set WS» is a sequence of working set§ (WS, ..., WS1) where each working get WS;
(n>=>1) is bdsed on WSj-1.

Whenever a r¢ference is made to an object version in the current.version path, the working set identifier of the ref¢renced
object version is taken to be that of the working setin the current version path containing the latest version of the ref¢renced
object.

6.3.5 Referdnces depending on a reference path

Where a refergnce is created or amended so-as.to refer to an object version outside the current working set materialjzation,
such areferenge shall only be allowed if there/is a reference path defined from the referencing working set to the referenced
working set.

materialization occurs, the To\working set shall be controlled (see 6.3.2). The working set identifier of an object ersion
in the materialization of the/To working set is taken to be the identifier of the To working set for the purposes of refolving
references alang the reference path.

References alpng a reference path are resolved after materialization of both the From and To working sets; W:Een this

6.3.6 Refereince paths and version paths

No reference path shall exist from a working set A to any working set which is in the version path of A.
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7  Services concepts and facilities

7.1 Levels and parallelism

The IRDS Services Interface provides services on two
levels - the IRD level and the IRD definition level. The IRD
level contains objects and attributes. The IRD definition
level contains definition objects and definition attributes,
some of which describe the structure of the IRD level. The
IRDS services at this level are usually used only by the
IRDS itself and by very special user applications.

ISO/IEC 10728: 1993 (E)

7.3 Connecting an application to the IRDS
Services Interface Processor

73.1 Sessions and transactions

To begin using the IRDS Services Interface, the first
service that must normally be invoked is the Open IRDS
service. This service connects the client application to the
IRDS Services Interface Processor, and opens an IRDS
session against a named IRD or IRD Definition. To end
using the IRDS Services Interface, the last service that must
be invoked is the Close IRDS service. This service

The [fxallelism between the IRD level and the IRD
definition level is reflected in the great similarity between
the IRD and IRD definition services. In the remainder of
clause|7, any topic refers to both levels unless otherwise
explicitly stated.

7.2 |Access to IRDS data via Database Services

Processor

An IRDS Services Interface Processor may utilize the
servicgs of a database services processor to access the
IRDS |databases under its control.

72.1 |Prevention of circumvention of IRDS security and

integrity

Wherg an IRDS Services Interface Processor utilizes‘the
servi¢es of a database services processor, the
implerpentation shall be such that it shall not bé’possible
to cirqumvent the security and integrity provisions of the
IRDS Bervices Interface Processor throughdirect use of the
database services processor.

One p¢ssible way of preventing such.circumvention would
be to define the IRDS Services, Interface Processor as the
only authorized processor of the IRDS databases via the
database services processor:

7.2.2 | Access to IRDS Data using a standard Database

Language

An IRDS, Services Interface Processor may optionally
allow [the use of a standard database language syntax to

disconnects the client application from the
Interface Processor.

There are two exceptions to the ‘above:
Definition service and Drop IRD Definiiti
These do notrequire a priorOpen IRDS servi
IRD Definition service creates a new IRD
includes an implicit Open IRDS against th
IRD Definition. Thé Drop IRD Definition s
existing IRD Definition.

efinition, and
newly created
rvice drops an

The entire‘time in which a client applicatign is connected
to the IRDS Services Interface Processor is falled an IRDS
session., Thus, an IRDS session always b¢gins when the
Open/IRDS service is invoked and ends when the Close
IRDS service is invoked.

A client transaction may include activify in multiple
concurrent IRDS sessions. The activify of a client
transaction within a single IRDS session is here referred to
as an IRDS transaction.

An IRDS session can be divided into IRDS transactions.
IRDS transaction boundaries are indicated by the client
application using the Open IRDS, Commit] Rollback, and
Close IRDS services. Since the scope [of one IRDS
transaction is within a single IRDS session, [it is the client’s
responsibility to manage IRDS transagtions among
concurrent IRDS sessions.

All updates made to either level are made as part of an
IRDS transaction. These updates are not considered
permanent until that IRDS transaction is cgmpleted using
either the Commit service or the Close IRDS service. In the
event of a task or system failure, the IRDS Services

access the IRDS database. The IRDS Services Interface
Processor is responsible for monitoring all such access to
ensure that the IRDS security and integrity constraints are
not subverted. Any statements that may potentially subvert
the IRDS shall be rejected. The user or application issuing
the database language requests must be prepared to handle
error codes from the IRDS Services Interface Processor as
well as those that may be produced by the database
language processor.

Interface Processor will automatically roll back any IRDS
transaction that was in progress as if that IRDS transaction
had never been started. If for whatever reason the client
application wishes to cancel all of the updates made as part
of the cumrent IRDS transaction, the Rollback service can
be used. If the implementation of an IRDS Services
Interface Processor uses a locking mechanism to ensure
updating integrity in a multi-user IRDS environment, all
locks shall be released by the Commit, Rollback and Close
IRDS services.
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The Open IRDS service starts the IRDS session and the
first IRDS transaction of that IRDS session. The Prepare
service indicates to the IRDS Services Interface Processor
that the caller is about to invoke the Commit service, and
wishes to ensure that it will be successful; this service is
provided in order to enable a two-phase commit protocol
to be used where an application needs to synchronize
updates in more than one IRDS session, or in an IRDS
session and a session of some other processor. The Commit
service ends the current IRDS transaction and starts the
next IRDS transaction by making permanent all of the IRD
and IRD definition updates made during that IRDS
transaction. The Rollback service ends the current IRDS

© ISO/IEC

7.5 Sets and cursors

Access to the IRD and IRD definition through the IRDS
services interface is performed in terms of cursors, which
provide access to selected sets of objects. This type of
processing is similar in concept to the way in which the
SQL DML is used to access relational data bases (ISO/IEC
9075).

The application specifies criteria for selecting a set of rows
from a table. This is done by opening a cursor. The cursor
then becomes associated with the specified criteria and the
matchi i i ieval

transaction and starts the next IRDS transaction by
cancelling all gf the IRD and IRD definition updates made
during that IRIDS transaction. The Close IRDS service ends
the last transagtion and the session.

Throughout the remainder of this document the terms
’IRDS transaction’ and 'IRDS session’ are abbreviated to
’transaction’ apd ’session’ respectively.

7.32 IRDS users and privileges

A user of the IRDS must be predefined to the sy stem before
that user can agcess the IRD or IRD definition. This is done
by creating an jinstance of the IRDS User object type with
an IRDS name{equal to the name of the user.

does so on b of a user. At open time, the services
interface validates the user’s identifier and ensures that
there is a matdhing IRDS User object. If there is not, the
open fails and pccess is denied.

Whenaclient application requests IRDS services, it always

The IRDS User object for the user is potentially. related to
other objects that define access privileges. These privileges
control the uset’s capabilities in accessing the IRD and IRD
definition levels.

7.4 Object selection

In accessing data in an IRD or IRD definition, the client
application myst select.objects and sets of objects. When
modifying or deleting an object, the required object must
first be selected and retrieved.

and update operations to process each row in the set] Rows
can be fetched until a "no data’ indication is.given. The
cursor can then be closed to free any resoureces’assqciated
with it.

Cursors are used to establish position'on rows representing
object versions. When a cursor.is first opened, the [cursor
is positioned before the first row./Each successful Retrieve
Object service moves the ¢Cursor forward to the nekt row
before retrieval, leaving the cursor positioned on t
retrieved.

The Modify Object service does not change the posifion of
the cursor. The* Delete Object service leaves the cursor
positioned before the row following that deleted, if pny. If
the last'row is deleted, or the Retrieve Object seryice is
requested when the cursor is already positioned on the last
row,sthe cursor is positioned after the last row.

This International Standard places no limit on the number
of cursors that may be opened in a single session, por on
the number of sessions that may be active at the samg time.

If multiple cursors are opened at the same time, any of
which are for update, and any rows are visible through
more than one cursor, the results| are
implementation-dependent.

All cursors are automatically closed at the endl of a
transaction or at the end of a session.

7.6 Diagnostics

At the completion of any service, the application rgceives

An IRDS user requesting a service does not need to specify
which object versions to work with on each service call.
The user selects objects, and the specific object versions
selected are the ones associated with the user’s current
working set context. When specifying information to be
retrieved, the IRDS user must specify that object versions
are to be selected from the user’s current context, or from
selected working sets, or from all working sets accessible
by the user.

An object can be added at any time without any prior

selection, though a working set context must first have been
established in which the object will be added.

68

immediate feedback about the outcome of the service by
means of a status number returned in the RetCode
parameter. This is a parameter to each service request.

The status number comprises a 2-character class followed
by a 3-character subclass. Annex A provides details of the
possible values and their meanings. Further details of the
error can be obtained using the Get Diagnostics service.
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In cases where multiple error conditions are detected by the
services interface, the sequence in which status values are
returned is implementation-dependent. The errors that
occurred for any service except Get Diagnostics can be
examined one by one through use of the Get Diagnostics
service.

7.7 Version control

Invoking the Open IRDS service establishes an IRDS
session for activity against either a specific IRD or a
spec1fxc IRD Deflmtlon and may establlsh a default

referredl to below as the ‘current workmg set

Alterngtively, the current working set may be established
explicifly through use of the Set Context service.

Servicgs invoked during a session allow objects to be added
to, modlified in, and deleted from the current working set.

With the Common working set as the current context, the
Add (bject service can be used to add a working set
privilege. The Create Working Set service can be used to
create § new working set.

ISO/IEC 10728: 1993 (E)

When creating a new working set using the Create Working
Set service, the parameters BasisWkgSetName and
BasisWkgSetVerName together may specify a working set
from which object versions are to be copied. This
effectively causes copies to be created of all the object
versions currently within the specified working set,
assigning to each of them the working set name and version
identifier associated with the new working set. If the new
working setis to be non-versionable, these parameters shall
be null.

The Modify Content Status service can be used to alter the
IRD Content Status ofa spec1fxed workmg set. Altering the

[RD [ATOS Tequ [RD ices Interface
Pmcessor to perform all cons1stency checkp necessary to
ensure that no referential integrity constrain{s are violated.

7.8 Operations on Abstract Data Structures

The effect of the serviges, in clause 9 is desdribed in terms
of changes to the abstract data structure§ described in
clause 6. As stated, in clause 6, it is not refquired that an
implementation.use physical data structures forresponding
directly to, thes¢ abstract data structures. |It is also not
required that the implementation of a particular service
cause<operations on the physical data structures that
corespond directly to the operations specified in clause 9.
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8  Service data structures

8.1 Basic data constants

Each implementation of this international standard can
specify, within certain constraints, values for certain limits.

These limits are defined in the tables IMP_LIMITS and
INSTALLATION_DEFAULT. In order for the IRDS
services interface to be adaptable, the services interface and
client application both require access to this information in
the fq
appligation to be readily ported from one IRDS
implemnentation to another.

Many/of the constants defined in this section fulfil this goal.
Others are particular to the IRDS Services Interface. Note
that where non-numeric values beginning with ’t’ are
given/ the actual value is always taken from the similarly
named row in one of the tables specified above. Where
non-niimeric values beginning with ’n’ are given, the actual
value s implementor-defined, but is not represented in one
of the above tables. In either case, each
stam’iPrd-conforming implementation will provide
docunpentation of the appropriate actual values.

NOTE { For the Pascal language binding that is implicit in this version of
this Intdmational Standard, enumerated types are used wherever possible
in prefdrence to numeric or character constants with predefined values;
For binflings to other languages, a similar mechanism should be used
where gvailable. If no directly equivalent mechanism exists, the most
similar possible mechanism should be used.

8.1.1 | Name Length Limits

defing limits on the lengths of various-IRDS names. The
corregponding services interface_constants are in the
following form:

Withiﬂ‘ the IMP_LIMITS table, there arg two columns that

IrdsN&ameLim
IrdsV4grLim

=11;
=12;

IrdsNameLim_<d4s~ derived from the column
IMH_NAME \LIM of table IMP_LIMITS (see 6.1), and
defipes the maximum length of an IRDS name.

Irds im is derived from the column IMP_VAR LIM
of table IMP_LIMITS (see 6.1), and defines the
maximum length of a variation name.

8.2 Attribute Length Limits

Within the IMP_LIMITS table, there is a column that
defines a limit on the lengths of the text domain format.
The corresponding services interface constant is:

IrdsTextLim =13;

IrdsTextLim is derived from the column
IMP_TEXT_LIM of table IMP_LIMITS (see 6.1), and
defines the maximum length of a text value.
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8.1.3 Control Identifier Length Limits

The IRDS services interface has several data types that are
used to define various control identifiers. Constants that
define the actual lengths of these character string types are

IrdsSessldLim =ni;
IrdsCurldLim =n2;
irdsimpDicNameLen = n3;
IrdsKeylLen = n4;

where nl, n2, n3, n4 are implementor-defined.

rdsSessld data
type (defined below).

IrdsCurldLim defines the length.of.the I
type (defined below).

sCursorld data

IrdsImpDicNameLen jisOderived from the column
IMP_DIC_NAME_EEN of the single rpw in the table
IMP_LIMITS (see 6-1), and defines the length of the
IrdsImpDicName data type (defined belgw).

IrdsKeyLeén defines the length of the IrdsKey data type,
definedformally by the IRDS_KEY domjain in clause 6,
anddor the services interface in 8.2.1 belpw

8.1.4 Data Types

Each IRD_DOMAIN defined in the IRD IPefinition has a
value for the column DATA_TYPE, corr nding to one
of the data types specified in ISO/IEC 9075| The allowable
values for this column are defined in 6.1. For the services
interface, these values have been equated to the enumerated
type IrdsDataType:

IrdsDataType=(
IrdsDataTypeChar, = {CHARACTER}
IrdsDataTypeCharVar, {CHARACTER VARYING}
IrdsDataTypeNatChar, {NATIONAL CHARACTER]}
IrdsDataTypeNatCharVar,

{NATIONAL CHARACTER VARYING}

IrdsDataTypeReal,  {REAL}
IrdsDataTypeDouble, {DOUBLE PRE[CISION}
IrdsDataTypeFloat, {FLOAT}

IrdsDataTypelinteger, {INTEGER}
IrdsDataTypeSmallint, {SMALLINT}
IrdsDataTypeNumeric, {NUMERIC}

IrdsDataTypeDate,  {DATE}
IrdsDataTypeTime, {TIME}
IrdsDataTypeTimestamp, {TIMESTAMP}
IrdsDataTypelnterval, {INTERVAL}
IrdsDataTypelrdsKey {IRDS KEY}

)
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8.1.5 IRD Content Status Classes

Each IRD_CONTENT_STATUS defined in the IRD
Definition has a value for the column
IRD_CONTENT_STATUS_CLASS. The allowable
values for this column are defined in 6.1. For the services
interface, these values have been equated to the following
values of the enumerated type IrdsDcsCls:

IrdsDcsCls = (
IrdsDcsClsUcntl, {UNCONTROLLED}
IrdsDcsClsCntl, {CONTROLLED}

IrdsDesClsArch  {ARCHIVED}

© ISO/IEC

Columns with a data type of DATE map to a Pascal type
defined as follows:

IrdsDate = record

Year packed array [1..4] of char;

Sep1 char;

Month packed array [1..2] of char,

Sep2 char;

Day packed array [1..2] of char;
end;

where the value of each of Sepl and Sep2 is ignored on
input, and is ’-’ on output.

);

8.1.6 Close Type parameter

The Close IRIDS service has a parameter that indicates
whether any uncommitted transaction should be
committed or| rolled back. The possible values of this
parameter are|defined by the following enumerated type
IrdsCloseTypq:

IrdsCloseTypeg =
RequestlrdsCommit, { COMMIT }
RequestlfdsRollback { ROLLBACK}

);

8.2 Servi¢e data types

Based on the donstants defined in the previous section, the
corresponding types can now be defined. While the values
of some of th¢ constants are implementation-defined, the
types are implementation-independent due to their
references to the constants previously defined.

also NUMERIC or\"\DECIMAL where both
NUMERIC_S§CALE-and NUMERIC_PRECISION are
zero, map to the Pascal integer type.

Columns with a data type of TIME map to a Pasclal type
defined as follows:

IrdsTime = record

Hour packed array [{'..2] of char;
Sep1 char;
Minute packed array{1..2] of char;
Sep2 char;
Second packed array [1..2] of char;
Sep3 char;
Fraction packed array [1..3] of char;
end;

where the valde of each of Sepl and Sep2 is ignjred on
input, and iS. ") 'on output, and the value of Sep3 is ignored
on input, and is °.” on output.

Columns with a data type of TIMESTAMP map to 4 Pascal
type defined as follows:

IrdsTimestamp = record

Date IrdsDate;

SepT char;

Time IrdsTime;
end;

where the value of SepT is ignored on input, and i5 :” on
output.

Columns with a data type of INTERVAL map to a Pascal
type defined as follows:

Irdsinterval = record

Days packed array[1..7] of char;
Sepl char;
Time IrdsTime;

Qnd;

Columns w ;
PRECISION or FLOAT, also NUMERIC or DECIMAL
where either NUMERIC_SCALE or
NUMERIC_PRECISION is non-zero, map to the Pascal

real type.

Columns with a data type of BOOLEAN map to the Pascal
boolean type.

Columns with a data type of CHARACTER,
CHARACTER VARYING, NATIONAL CHARACTER
or NATIONAL CHARACTER VARYING map to aPascal
type defined as follows:

IrdsText = packed array [1..IrdsTextLim] of char;
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where the value of Sepl is ignored on input, and is ’:” on
output.

Columns with a data type of IRDS KEY map to a Pascal
type defined as follows:

IrdsKey = packed array [1..IrdsKeyLen] of char;

NOTE - Note that in the absence of Pascal data types corresponding
directly with some of the SQL data types, some of these mappings imply
apossible loss of precision.
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82.2 Object Names

Each type of name in the services interface is given a
separate data type as specified below. The specific length
of each type is controlled by the corresponding
implementation-defined constant previously defined.

IrdsSQLName = packed array [1..128] of char;
IrdsName =

packed array [1..IrdsNameLim] of char;
IrdsVarName =

packed array [1..IrdsVarLim] of char;
Userld =

ISO/IEC 10728: 1993 (E)

82.4 Diagnostics Area

At the completion of each service except Get Diagnostics,
regardless of the outcome, one or more return states are
recorded in the diagnostics area by the services interface.
These state records can be retrieved, one at a time, using
the Get Diagnostics service. The structure of a state record
is specified below:

IrdsState= record
StateClass
StateSubclass

end;

: packed array [1..2] of char;
: packed array [1..3] of char;

IrdsSQLName is the data type used to define all IRD
Definition level table, column, domain and constraint
nams.

IrdsName is the data type used to define all IRDS names.

IrdsVarName is the data type used to define all variation
namgs.

User]d is the data type used to define the identifiers, in

IrdsStateRec = record

IrdStateSeq tinteger;
IrdReturnedState : IrdsState;
IrdConstraintSchema : I[rdsSQLName;
IrdConstraintName  : lrdsSQLName;
IrdSchemaName ~lIrdsSQLName;
IrdTableName irdsSQLName;
IrdColumnNumber~ ; :integer;
IrdColumnName : IrdsSQLName;

end;

implg
are ig

823

mentation-defined format, by which IRDS users
entified to the IRDS..

Control Identifiers

The dala types for control identifiers used as parameters to
varioug services are specified below. Reference is madeto
some [implementation-defined constants previously
defined.

IrdsSessld =

packed array [1..IrdsSessldLim] of char;
IrdsCufld =

packed array [1..IrdsCurldLim}-of-char;
IrdsimpDicName =

pdcked array [1..IrdsImpDieNameLen] of char;

IrdsSesslId is the datactype used to define the session
identjfier parametersiuséd in clause 9.

IrdsCurld is the,'data type used to define the cursor
identjfier parameters used in clause 9.

IrdsInpDicName is the data type used to define the IRD

IrdState defines the state number data typq for the IRDS.

The IRDS state is of the form CCNNN w
two digitclass and NNN is the three digit

IrdStateSeq is the sequence number of th

here CC is the
subclass.

e state record.

All state records created by the same servjice invocation

are consecutively numbered beginning wi

IrdReturnedState is the state that wou
returned if this had been the only conditio|

IrdConstraintSchema,

and IrdColumnName contain addition:

th one.

d have been
h raised.

IrdConstraintName,

information

IrdSchemaName, IrdTableName, IrdﬁlumnNumber

depending on the state being reported.
described fully in Annex A.

8.2.5 Service Return Code

The following type definition defines the s
parameter in which each service reports
failure.

IrdsRetCode = record

NumStates - infngnr-
L

eir values are

tructure of the
its success or

Defimnitionmame and IRD Tiame paramerers used inciause
9.

State . IrdState;
end;

NumStates defines the number of non-zero state records
stored in the diagnostics area as a result of the previous

service.

State defines the state number of the numerically highest
state detected during performance of the service.
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8.2.6 Column List Parameters

The following type definition defines the structure of the
column list parameters used to pass data values to and from
the services interface.

IrdsColList = record
NumCols :integer,
ColSpec : array [1..NumCols] of
record
ColName :  IrdsSQLName;
ColNuli :  boolean;

ColType :  IrdsDataType;
case-ColTvpe of

© ISO/IEC

NumCols defines the number of columns specified by the
column list.

ColName specifies the name of each column.

ColNull specifies whether the specified column has the
NULL value.

ColType specifies the data type of each column.

The variant appropriate to ColType contains the supplied
or returned value.

IrdsDataTypeChar,
IrdsDataTypeCharVar,
IrdsDataTypeNatChar,
IrdsDataTypeNatCharVar:
(ColValText: IrdsText);
IrdsDataTypeReal,
irdsDataTypeDouble,
IrdsDataTypeFloat:
(ColValReal: real);
IrdsDataTypelnteger,
IrdsDataTypeSmallint,
IrdsDataTypeNumeric,
IrdsDataType Decimal:
(ColValinteger: integer);
IrdsDataTypeDate:
(ColValDate: IrdsDate);
IrdsDataTypeTime:
(ColValTime: irdsTime);
IrdsDataType Timestamp:
(ColValTimestamp:
IrdsTimestamp);
IrdsDataTypelnterval:
(ColVvalinterval:
Irdsinterval);
end;
end;
end;
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9  Service Formats and Descriptions

This clause describes all of the services provided by this
interface. The services are presented in three groups:
operational services, level independent services and level
specific services. For each service, the following items of
information are supplied where relevant:

Function
Format
Input
Output

General rules

ISO/IEC 10728: 1993 (E)

IrdsUser := User’s name to be used in checking user
access privileges;

IrdDefName := the identification of the required IRD
Definition, in an implementor-defined format;

Output

If the service is successful, CurrSessld is set to a
system-defined session identifier that shall be used as a
parameter in all further service requests during this IRDS

ceccinn
sess1on.

Opefations on the Abstract Data Structure

LIV OV VILU X UiIGLS Gav 22 aVAL AR aaad VOURSAUER UL RS

d using Pascal as defined in ISO 7185. In each case,

~vice Formats are snecified in this version of thig

in the RetCode parameter; subsequent use of the
iagnostics service will provide more detailed

procesping of the service request, and RetCode.NumStates
is set tp the number of different states about which further
information may be retrieved using the Get Diagnostics
servicg.

The IRDS services defined in 9.1, 9.2 and 9.3 must be
invokgd in a prescribed sequence. This sequence is defined
in94.

9.1 |Operational services
The operational services of the IRDS Services'Interface are
used bly the client to initiate and terminate sessions and to

initiat¢ and terminate transactions: Fhese services are
definef below.

9.1.1 | Create IRD Definition Service

Functipn

Possible error states are

21  IRD Definition name already cxists
28  User name not known

42  User does not have appropriate privileges

General Rules

All input parameters are validated individpally, and then
for consistengy.according to the following fules:

1 IrdDefName shall contain a valid identifier for an
IRD Definition, in the format refjuired by the
implementation;

2 No IRD Definition shall already pxist with the
specified name within the real system within which
the service is invoked;

3 No working set context is establishedl;

4  The mechanism for determining whether a user may
use this service is implementation-dgfined;

5 On successful completion of thif service, the
IRD_DEF IRDS schema defined|in 6.1.2.1 is
effectively mapped to an SQL gchema whose
<schema name> is ’'IRD_DEF’. |The effective
mapping of this SQL schema to an SQL catalog is
implementation-defined, but shall be such that no
name clash occurs.

Operations on the Abstract Data Structure

This s¢rvice creates a new IRD Definition, and initiates an
IRDS Isession at the IRD Definition level. It also initiates
the first-fransaction within that session.
Format
procedure  IrdsCreatelRDDefinition

( IrdsUser : Userld;

IrdDefName :  IrdsimpDicName;
var CurrSessid IrdsSessld;
var RetCode IrdsRetCode);

Input
The following variables shall be set:

An IRD Definition is created containing the domains and
tables specified in 6.1, with initial contents as specified in
6.1.7.

9.1.2 Drop IRD Definition Service

Function

This service drops an IRD Definition.
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Format
procedure IrdsDropiRDDefinition
( IrdsUser . Userld;
IrdDefName :  IrdsimpDicName;
var RetCode irdsRetCode);

Input

The following variables shall be set:

IrdsUser := User’s name to be used in checking user
access privileges;

© ISO/IEC

9.13 Open IRDS Service

Function

This service initiates an IRDS session at the IRD level or

IRD Definition level, depending on the value

of the

IrdDicName parameter. It also initiates the first transaction

within the session.

Format

procedure IrdsOpen
(

Irdsliser : Lserld:
IrdDefName|:= the identification of the IRD definition to IrdDefNarme Irdslmlec_:Name;
; . IrdDicName : IrdsName;
be dropped, in an implementor-defined format; Willupdate boolean:
var CurrSessid IrdsSessld;
var RetCode IrdsRetCode);

Output

Possible error

btates are

02  IRD Definition does not exist

25 IRD Definition is in use

28  User name not known

42 User do¢s not have appropriate privileges
General Rules

All input parapneters are validated individually, and then

for consistency

1

according to the following rules:

IrdDefName shall contain a valid identifier for an
existing[IRD Definition, in the format required by
the implementation;

The medhanism for determining whether ajuser may
use this gervice is implementation-defined;

There shall be no open IRDS session.on the specified
IRD Definition, for this or any‘other user, at either

transaction, which is automatically committed on
successful completion.

Operations on the Abstract Data Structure

See general rule 4.
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Input
The following variables shall\be set:

IrdsUser := User’s'name to be used in checking user

access privileges;

IrdDefName, := the identification of the require
definition) in an implementor-defined format;

IrdDieName:= blanks if access to the IRD Def]
lével is required; the name of the desired IRD if
to the IRD level is required.

WillUpdate := false if access to the specified IRD
Definition is to be read only, or true if update acce
be required.

Output

If the service is successful, CurrSessld is se]
system-defined session identifier that shall be use
parameter in all further service requests during this
session.

Possible error states are

d IRD

inition
access

br IRD
ES may

t to a
d as a
IRDS

02  Specified component does not exist

a NAVLH.
wWIr

User does not have appropriate privileges
IRD must first be re-activated

42
52

General Rules

All input parameters are validated individually, and then

for consistency according to the following rules:

1 IrdDefName shall contain a valid identifier

for an

IRD Definition, in the format required by the

implementation;
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2 If IrdDicName is not blank, it shall be the name of
an IRD created within the IRD Definition identified
by IrdDefName, and that IRD shall have a value of
true for DICTIONARY_ACTIVE;

3 The IRDS User requesting this service shall have
access privileges to at least one working set in the
specified IRD or IRD definition. If WillUpdate is
true, these privileges shall not be solely for select
access.

4  There shall be no requirement that there should be
no existing IRDS session open for the same or a

ISO/IEC 10728: 1993 (E)

Output

Possible error states are

25 Invalid session identifier
91  Transfer failure

General Rules

If no errors are detected, all updates of the current
transaction are secured.

ferent user for the same IRD or IRD Definition.
other words, an IRDS shall allow multiple IRDS
essions for the same or different users, and for the
e or different IRDs or IRD Definitions.

the column Default Working Set Key of the row
in the IRDS User table corresponding to the user
pecified by the IrdsUser parameter is not null, it
hall identify a working set in the IRD Definition if
ess to the IRD Definition level is requested, or a
orking set in the specified IRD if access to the IRD
vel is requested. This working set shall be
stablished as the working set context.

Operations on the Abstract Data Structure

None.
9.1.4 [Prepare Service

Functign

This sgrvice prepares the current IRDS-transaction of the
specified IRDS session for commitment. If the service is

Operafions on the Absfract Dafa Strucfure

None.

9.1.5 Commit Service

Function

This service terminates the current IRDS trapsaction of the
specified IRDS session by permanently applying all of the
updates made.as’part of the current transactr)on. Any open

cursors in¢the specified IRDS session are clpsed.
Fermat
procedure  IrdsCommit
( CurrSesslid IrdsSessld;
var RetCode IrdsRetCodg¢);

Input
The following variable shall be set:

CurrSessld := the session identifier rptumed by a

successful, the IRDS guarantees that-all of the updates that ~ previous Open IRDS service;
have been made as part of the'\current transaction can be
made germanent or rolled back; i.e. either Commit (9.1.5)
or Rollback (9.1.6) will be successful. Output
Possible error states are
Formaf
25 Invalid session identifier
procedure ~IrdsPrepare 91  Transfer failure
( CurrSessld IrdsSessid;
var RetCode IrdsRetCode);
General Kules
Input 1 If no errors are detected, all updates of the current

The following variable shall be set:

CurrSessld := the session identifier returned by a
previous Open IRDS service.

transaction are committed and all open cursors are
closed.

Operations on the Abstract Data Structure

None.
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9.1.6 Rollback Service

Function

This service terminates the current IRDS ftransaction of the
specified IRDS session by rolling back (or reversing) all of
the updates made as part of the current transaction. Any

open cursors are closed.

© ISO/TIEC

CurrSessId := the session identifier returned by a

CloseType := either RequestIrdsCommit or
RequestIrdsRollback;
Output

Possible error states are

25 Invalid session identifier
n1 m.___ o1
J1i ATAISICr 1dAlure

Format
procedure irdsRoiiback
( CurrSessld—— lrdsSessid;
var RetCode IrdsRetCode);
Input

The following| variable shall be set:

CurrSessld [:= the session identifier retumed by a
previous Open IRDS service;

Output

Possible errorfstates are

25 Invalid pession identifier
91  Transfey failure

General Rules

If no errors |are detected, all updates of the current
transaction ar¢ backed out and all open cursors are closed.

Operations on fthe Abstract Data Structure

None.
9.1.7 Close IRDS Service

Function

This service tgrminates:the specified IRDS session. It also
terminates thejlast IRDS transaction of the specified IRDS
session with the.€ommit/Rollback option specified in the

General Rules

1 If no errors are detected, all updates of the purrent
transaction are committed, Clor’ rolled| back
respectively according to the. value of CloseType,
and the specified IRDS session is terminated.

Operations on the Abstract\Data Structure

None.

9.1.8 Get Diagnostics Service

Function

This service retrieves a state record created by the last
invoked service other than Get Diagnostics.

Format
procedure  IrdsGetDiagnostics
CurrSessld IrdsSessld;
StateNum integer;
var StateRec IrdsStateRec;
var RetCode IrdsRetCode);
Input

The following variables shall be set:

CurrSessId := the session identifier returned |y the
previous Open IRDS service;

CloseType patamicter. StateNum := an integer value indicating which of the
state records in the Diagnostics Area is to be retumed in
Format the StateRec parameter.
procedure  IrdsClose
( CurrSessld IrdsSessld; Output
CloseType IrdsCloseType;
var RetCode IrdsRetCode); The state data requested is returned in the StateRec
parameter. For details see annex A.

Input

The following variables shall be set:

78

Possible error states are

25 Invalid session identifier
35  State number too high
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Note that in the special case of the Get Diagnostics service,
no further information is available about the cause of the
€rTor.

General Rules
1  The value of StateNum shall be no greater than the

value of the RetCode.NumStates field returned by
the previous service.

Operations on the Abstract Data Structure

ISO/IEC 10728: 1993 (E)

Output

Possible error states are

02  Working set does not exist

25  Invalid session identifier

42 User does not have appropriate privileges
53  Content status rule violation

General Rules

1 The IRDS User requesting this service shall have

None.

9.2 |Level independent services

The lgvel independent services of the IRDS Services
Interfdce are used to manipulate data in the IRD or IRD
Definition.

9.2.1 | Set Context Service

Functipn

This gervice establishes the context for future service
requests within the cumrent IRDS session.

procedure  IrdsSetContext
( CurrSesslid IrdsSessid;
SessWkgSetName IrdsName;
SessWkgSetVerld IrdsName;
WillUpdate boolean;
var RetCode IrdsRetCode);

Input
The fgllowing variablesShall be set:

CurgSessld := #he 'session identifier returned by a
previious Open IRDS service;

SeﬂWkgSetNmne := the name of the required working
set;

aeeess—leeges—lﬁ—ﬁh&speeﬁedjvoddng-set. If
WillUpdate is true, these privileggs shall not be

solely for select access.
2 If WillUpdate is true, then

either the specified.working set shall have an IRD
Content Status that belongs to the Uncontrolled IRD
Content Status Class,

or the specified working set shal] have an IRD
Coritent Status that belongs to [the Controlled
IRD Content Status Class

and the specified working
non-versionable.

set shall be

3 The selected working set shall be at{the same level
(IRD level or IRD Definition level) ag was set for the
current session by the Open IRDS sdrvice.

4 If a value of False was specified for| WillUpdate in
the Open IRDS service for the curr¢nt session, the
value of the WillUpdate parameter for this service
shall be False.

Operations on the Abstract Data Structure

None.

92.2 Add Object Service

Function

SessWkgSetVerld := the version identifier of the

required working set;

WillUpdate := false if access to the specified working set
is to be read only, or true if update access may be
required.

This service adds an object version within the current
working set context.

Format
procedure  IrdsAddObject
( CurrSessld IrdsSessld;
ObjType IrdsName;
NewCols IrdsColList;
var RetCode IrdsRetCode);
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level,
current

specifiegd in
folumn

irect or

already

Input 4 No column that is defined as system-maintained
shall be included in the column list;
The following variables shall be set:
5 The IRDS User who invokes this service shall have
CurrSessId := the session identifier retumed by a an Insert privilege on the current working set;
previous Open IRDS service;
. . 6 Case:
ObjType := the name of the IRD Table into which a new
row is to be inserted; a If the current working set is at the IRD
. . Definition level, ObjType shall specify the
NetngOIT.Nun}C(t).ls := the number of columns specified name of any IRD Definition table defined in
1n the column 1st, 6.1.4 except an Internal table (see 5.3);
NewCols.CoINull := a null indicator for each specified . .
column: trug if the specified column is to have a null b If the current working set is at the- IR
value, false |f the value is not null. ObjType shall specify the name of\a’Common
table defined in 6.1.4, or the name of apy IRD
NewCols.C:[lName := the names of the columns whose table within an IRD Schema referenced by the
values are sypplied; as many names shall be specified as IRD Schema Group centrolling the
indicated byl the NumCols parameter. IRD;
NewCols.ColType := the types of values being supplied 7 Each name of-a@ column
for the specified columns. Newcols.Colname shall be the name of a
defined for themamed table or for one of its
NewCols.ColValxxx := the values of the specified indirect supertables;
columns, each in the variant corresponding to its stated
data type. 8 If the-ObjType parameter references an IRID Table
that’has a value of false for VERSIONABLE, the
Output current working set shall also have a value pf false
utput for VERSIONABLE;
Possible errorstates are .
9 If therow is to be inserted into a subtable, thejre shall
04  No valye supplied for required column be no row with the same primary key
06  Object plready exists existing in any direct or indirect supertable.
07  Invalid column name
21  Specifi¢d component name already exists Operations on the Abstract Data Structure
22 Data exiception
23 Constrdint violation 1 If the current IRDS session is for IRD level pccess:
25  Invalid session identifier
‘5% g(s)ﬁrtg est:tm 'r“:l‘l’e a%ll’;‘t)il(’)rr‘]a‘e privileges i a row with the specified column vdlues is
nt status rule vi : : .
. rted in the te IRD Table;
54  No cument working set confext has been established thseriec in the appropriate avle
> g:;l:l "l:glgntt);'e:e(slpecﬁed for a column which is ii a matching row is inserted in the IRD|Object
66 A servige cannotoperate directly on an Intemnal table Vers.lon tabl.e, with a reference from the first
68  Invalid working set context Tow inserted;
iii arow is inserted in the IRD Object table, witha
General Rules reference from the second row inserted.
1 A current single working set context shall have been iv If the row is to be inserted into a subtable, then
established; . .
for each supertable a corresponding row is
2 The current working set shall have an IRD Content inserted;
Status belonging to the Uncontrolled IRD Content L. .
Status Class, or shall be non-versionable; 2 If the current IRDS session is for IRD Definition
level access:
3 A non-null value shall be specified for each column

30

that is defined as not null for the specified IRD
Table;

i a row with the specified column values is
inserted in the appropriate IRD Definition table;


https://iecnorm.com/api/?name=0d570db066b2cf22933b1c501c7775a6

© ISO/IEC

ii a matching row is inserted in the IRD Object
Version table, with a reference from the first
row inserted;

iii arow is inserted in the IRD Object table, witha
reference from the second row inserted.

9.2.3 Open Cursor Service

Function

ISO/IEC 10728: 1993 (E)

WkgSetName:= If UseContext is false, the name of the
working set to be used as the context specifier for the
CUrsor.

WkgSetVerld:= If UseContext is false, the version
identifier of the working set to be used as the context
specifier for the cursor.

FullContext:= If true, a full context is to be used; if false,
a single context is to be used.

WillUpdate := false if access to objects reached through
the new cursor is to be read-only, or true if update access

rvice opens a cursor on the set of object versions
by the specified query expression. The opened

ternational Standard places no limit on the number
rs that may be opened in a single session.

Format
procefure  IrdsOpenCursor
( CurrSessld IrdsSessld;
UseContext boolean;
ObjSelExpr IrdsTxt;
WkgSetName IrdsName;
WkgSetVerld IrdsName;
FullContext boolean;
WillUpdate . boolean;
var ObjCurld IrdsCurld;
var RetCode IrdsRetCode);

Input
The fpllowing variables shall be set:

CurrSessld :=cthe session identifier retumed by a
preyious Open IRDS service;

UseContext := if true, indicates that only the object
vergions-visible in the current context are to be visible
through this cursor, an values o gSetiName an
WkgSetVerld are ignored; if false, indicates that the
values of WkgSetName and WkgSetVerld are to be used
in establishing the context specifier for the cursor;

ObjSelExpr := an SQL query with the SQL syntax of
<cursor-specification> to be used, in the context of the
current working set or specified working sets, to establish
the objects to be visible through this cursor; if blank, all
objects visible in the current working set or specified
working sets are included in the cursor;

may be required.

Output

ObjCurld := a cursor identifier to bg passed as a
parameter to any other service using thq newly-opened
Cursor.

Possible error states are
03  No data selected

22 Dataexception
25 /Invalid session identifier

42\ User does not have appropriate privileges

45  Specified query does not define an ypdatable cursor
46  Current session does not allow updaging
47  Cursor specification includes a join that omits

working set key
53  Content status rule violation
54  No current working set context has been established

General Rules

1 If UseContext is false, WkgSetName and
WkgSetVerld shall together specify| a working set,
and this shall be used as the context specifier for the
Cursor.

2 If UseContext is true, there shall already be a current
working set context, and this shall|be used as the
context specifier for the cursor.

3 If FullContext is true, the full contexit defined by the
context specifier (see above) shdll be used; if
i 5 i xt shall be used;

4 If object selection is specified, the effect of the
selection shall be to include only those objects that
are within the specified context, that satisfy the
selection expression and for which the IRDS User
requesting this service has access privileges;
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5 If WillUpdate is true, then FullContext shall be false. ~ Format
IfU t is also false, then
seContext is also procedure  IrdsRetrieveObject
. . . CurrSessid : IrdsSessld;
ither the working set specified by ObjCurld irdsCurld;
WkgSetName and WkgSetVerld shall var RequestedCols IrdsColList;
have an IRD Content Status that belongs var RetCode IrdsRetCode);
to the Uncontrolled Content Status Class
or the specified working set shall have an IRD Input
Content Status that belongs to the The following variables shall be set:
Controlled Content Status Class,
CurrSessld := the session identifier retumed by a
and the specified working Sci Shdll Do previous Open TIRDS service;
non-vergionable.
ObjCurld := the object cursor identifier, rehimed by a

6 ObjSelExpr contains text that conforms to the SQL previous Open Cursor service;
clause <cursor specification>. If WillUpdate is true,
this <c¢ursor specification> shall specify an RequestedCols.NumCols := the<number of columns
updatable cursor; specified in the column list;

7  Where the cursor specification includes a join, the RequestedCols.ColName ‘= the names of the cplumns
columng on which the join is made shall not include whose values are required; as many names shall be
the object key portion of the primary key of any table specified as indicated-by the NumCols parameter|.
unless they also include the working set key portion
of the primary key of that same table; Output

8  The IRIDS User who invokes this service shallhave  RequesfatiCols.ColNull := a null indicator fof each
a Select privilege on the current working set if  yoq,e51ed column: true if the specified column hak a null
UseContext is true, or on the specified working set vahie’ false if the value is not null.
if UseCpntext is false. '

. . . RequestedCols.ColType := the types of the rn:jluested

9 If a valpe of false was specified for WillUpdate ins\  columns, indicating the variant in which each value will
the mogt recent Open IRDS or Set Context servi¢e be found.
for the gurrent session, the value of the WillUpdate
paramefer for this service shall be false; RequestedCols.ColValxxx := the values of the requested

) columns, each in the variant corresponding to it§ stated

10 If ObjSelExpr is not specified, or the selection data type.
specifigd results in a heterogeneous’collection of
object yersions of two or mofe, object types, the  Pgssible error states are:
result ¢f this service shall"be as if ObjSelExpr
includefl a <query specification> of “SELECT * (3  Npo further data
FROM IRD_OBJECT_VERSION_VIEW”; 07 Invalid column name

. . . 24  Invalid cursor state

11 On sucgessful completion of this service, the cursor 25 Invalid session identifier
is positioned-before the first row selected by the
cursor.

General Rules
Operations on the Abstract Data Structure 1 If the cursor is positioned before a row, it shall be
positioned on that row;
None.
2 If the cursor is positioned on a row, it shall be
9.24 Retrieve Object Service positioned on the next row. If there is no such row,
the cursor shall be positioned after the last row, and
Function the service shall return the error state appropriate to
Suncion “No further data”;
Thi . . . .
s service retrieves the current object of the specified 3 Bach name of a column specified in

cursor and places the values of the requested columns in

the appropriate positions in the column list parameter.
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RequestedCols.Colname shall be the name of a
column defined for the named table or for one of its
direct or indirect supertables;
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On successful completion of this service, the cursor
is positioned on the row retrieved;

If this service is unsuccessful, the cursor position is

ISO/IEC 10728: 1993 (E)

Output

Possible error states are:

unchanged, and whether any values are returned is 04 No value supplied for required column
implementation-dependent. 07  Invalid column name
22 Data exception
. 23 Constraint violation
Operations on the Abstract Data Structure 2%  Invalid cursor state
None 25 Invalid session identifier
: 27  Triggered data change violation
42  User does not have appropriate privileges
9.2.5 Modify Object Service 43  Invalid referential action
44 With Check Option violation
Functibn 53  Content status rule violation
—t— 54  No current working set context’has t[:]en established
This dervice modifies the current object version of the 55 Avalue hae been specified for a colymn which is
specified cursor by replacing the values of the specified system-maintained
columps with those in the appropriate positions in the
columpn list parameter. General Rules
Form 1 A current singl€ working set context shall have been
ﬁ establishéd) and the cursor referencgd by ObjCurld
procegiure |rdsM0d|fyOb]ect shall be updatable and shall be pOSl(] oned on a row.
( CurrSessld IrdsSessld; Thelbbject version on which the curspr is positioned
ObjCurld IrdsCurld; shall be within the materialization ofthe working set
var ModifiedCols IrdsColList; specified by the context;
var RetCode IrdsRetCode);
2 A null value shall not be specified for any column
Input that is defined as not null;
The following variables shall be set: 3 No column that is defined as sysfem-maintained
shall be included in the column list;
CurtSessId := the session identifier returned by a
previious Open IRDS service; 4  The IRDS User who invokes this sefvice shall have
an Update privilege on the current working set;
ObjCurld := the object cursor idertifier returned by a
previous Open Cursor service; 5 Each name of a column |specified in
l ModifiedCols.ColName shall be the name of a
ModifiedCols.NumCols_&=-\the number of columns column defined for the named table pr for one of its
spedified in the column list; direct or indirect supertables;
Mo(jliﬁedCols.ColName := the names of the columns 6  The current working set shall have an IRD content
whqgse values arto be modified; as many names shall be status belonging to the Uncontrolled content status
spedified as indicated by the NumCols parameter. class, or shall be a non-versionable yorking set;
Mod 'fledCols ColNull = a null decator for each 7 ]_fthe <cursor spec1f1cat|0n> for the dursor identified
Spe e ; by clause>, no

toa

ModifiedCols.ColType :=

null value false 1f a non nullva]ue is prov1ded o

the types of the specified

columns, indicating the variant in which each new value
has been placed.

ModifiedCols.ColValxxx

:= the new values of the

specified columns, each in the variant corresponding to
its stated data type.

column referenced by that <order by clause> shall
be included in the columns referenced in the
ModifiedCols parameter;

The cursor position shall not be changed by this
service.
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Operations on the Abstract Data Structure

1 If the modified object version is one of the
superimposed object versions belonging to the
current working set then:

Case:

a If the IRDS was opened for IRD level access,
the specified columns in the current row in the
appropriate ' IRD table are modified as
requested; if any of these columns is actually

© ISO/IEC

The column values in each new row are taken
from those of the original object version,
modified by the specified new values.

9.2.6 Delete Object Service

Function

This service deletes the current object version of the
specified cursor.

defined in the IRD Object Version table, the  Fommat

nced row in that table is modified
accordingly procedure  IrdsDeleteObject

( CurrSessld IrdsSessld;
If the table containing the row to be modified is var ggggggg Irds(ig;% o1Cade);
a spbtable and any inherited columns are ’
spe¢ified in ModifiedCols.Colname, the
row in each supertable Input

coresponding
confaining a modified column is also modified.

b Ifthe IRDS was opened for IRD Definition level
accgss, the specified columns in the current row
in the appropriate IRD Definition table are

ified as requested; if any of these columns

tually defined in the IRD Object Version

, the referenced row in that table is

ified accordingly.

2 If the |modified object version exists in the
materialjzation of the working set that is the basis for.
the currgnt working set then:

Case:

a If the IRDS was opened for IRD-level access, a
row]is inserted in the IRD Object-Version table
with the IRD Working Set'key of the current
working set and with thé€ same IRD Object key,
and|arow is created in'the appropriate IRD table

areference to.the new IRD Object Version

The column-values in each new row are

a subtable and any inherited columns are
specified in ModifiedCols.ColName, a
corresponding row is created in each of its
supertables.

b Ifthe IRDS was opened for IRD Definition level
access, a row is inserted in the IRD Object
Version table with the IRD Working Set key of
the current working set and with the same IRD
Object key, and a row is created in the
appropriate IRD Definition table with a
reference to the new IRD Object Version row.
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The following variables shall.be set:

CurrSessld := the“session identifier retumed
previous Open IRDS service;

by a

ObjCurld ;= the object cursor identifier returnefl by a
previous Open Cursor service;

Output

Possible error states are

23 Constraint violation

24  Invalid cursor state

25 Invalid session identifier

42  User does not have appropriate privileges
43  Invalid referential action

53  Content status rule violation

54  No current working set context has been estaplished

General Rules

1 A current single working set context shall have been
established, and the cursor identified by ObjjCurld
shall be updatable and shall be positioned on|a row.
The object version on which the cursor is positioned
shall be within the materialization of the working set
specified by the context;

2 Deletion shall not violate any constraint that is
currently being enforced;

3 The current working set shall have an IRD content
status belonging to the Uncontrolled content status
class, or shall be a non-versionable working set;

4  The IRDS User who invokes this service shall have
a Delete privilege on the current working set;
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On successful completion of this service, the cursor
shall be positioned before the row following the row
deleted. If there is no such row, the cursor shall be
positioned after the last row in the cursor.

Operations on the Abstract Data Structure

1

If the object version is one of the superimposed
object versions belonging to the current working set,
and if the IRDS was opened for IRD level access,
the specified row in the appropriate IRD Table is
marked as deleted together wrth the referenced TOW

ISO/IEC 10728: 1993 (E)

92.7 Declassify Object Service

Function

This service reduces the degree of classification of the
current object version of the specified cursor by deleting
the current row of the specified subtable and related rows

in any further subtables.
Format
procedure IrdsDecIassifyObject

d nly oW that referenced a partlcular row in the IRD
(Pbject table, that row is also marked as deleted;

the object version is one of the superimposed
gbject versions belonging to the current working set,
d if the IRDS was opened for IRD Definition level
ccess, the specified row in the appropriate IRD
Pefinition table is marked as deleted, together with
e referenced row in the IRD Object Version table.
f the latter was the only row that referenced a
particular row in the IRD Object table, that row is
dlso marked as deleted;

the object version exists in the materialization of
e working set that is the basis for the current
orking set, and if the IRDS was opened for IRD
evel access, then a row with the same IRD Object
ey and an IRD Working Set key referencing, the
¢gurrent working set, and marked as deleted;.'is
inserted in the appropriate IRD table, and a matching
ow marked as deleted is inserted in the IRD'Object
ersion table, with a reference from-the first row
inserted;

f the object version exists in the materialization of
the working set that is the basis for the cumrent
orking set, and if the. JRDS was opened for IRD
Definition level accéss) ‘then a row with the same

fable, and. @ matching row marked as deleted is
nserted\in the IRD Object Version table, with a
fefetence from the first row inserted.

Input
The following variables shall-be set:

CurrSessld =
previous Open IRDS service;

ObqurId
var RetCode

IrdsCurld;
IrdsRetCode);

thé session identifier returned by a

ObjCurld :=-the object cursor identifier [returned by a

previous Open Cursor service;

Output

Possible error states are

If the table containing the row to be deleted is a
supertable then each row of a direct or indirect
subtable that has the same primary key as the subject
row is marked as deleted in accordance with
operations 1 and 3 above;

If the table containing the row to be deleted is a
subtable then each row of a direct or indirect
supertable that has the same primary key as the
subject row is marked as deleted in accordance with
operations 1 and 3 above.

08  Current row must be in a subtable

23 Constraint violation

24  Invalid cursor state

25  Invalid session identifier

42 User does not have appropriate privileges

43  Invalid referential action

53  Content status rule violation

54  No current working set context has b¢en established
General Rules

1  Acurrent IRD level single working sdt context shall
have been established, and the cursof identified by
ObjCurld shall be updatable and shall be positioned
on a row. The object version on which the cursor is
positioned shall be within the materiglization of the
working set specified by the context;|

2 Deletion shall not violate any constraint that is
currently being enforced;

3 The current working set shall have an IRD content
status belonging to the Uncontrolied content status
class, or shall be a non-versionable working set;

4  The IRDS User who invokes this service shall have
a Delete privilege on the current working set;

5 The current row of the specified cursor shall be in a

table that is a subtable;
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6  On successful completion of this service, the cursor
shall be positioned before the row following the row
deleted. If there is no such row, the cursor shall be
positioned after the last row in the cursor.

Operations on the Abstract Data Structure

1 If the object version is one of the superimposed
object versions belonging to the current working set,
the specified row in the appropriate IRD Table is
marked as deleted. The referenced rows in the IRD
Object Versnon and IRD Object tables are not

© ISO/IEC

NewCols.ColName := the names of the columns whose
values are to be inserted in the new rows; as many names
shall be specified as indicated by the NumCols
parameter.

NewCols.ColNull := a null indicator for each specified
column: true if the specified column is to be set to a null
value, false if a non-null value is provided.

NewCols.ColType := the types of the specified columns,
indicating the variant in which each new value has been
placed.

columns, each in the variant corresponding(te-its stated
data type.

workinlg set, a row with the same IRD Object key ~ Output
and an JRD Working Set key referencing the current )
workinlg set, and marked as deleted is inserted inthe ~ Possible error states are
appropriate IRD table, and a matching row marked
as deldted is inserted in the IRD Object Version 04  No value supplied for tequired column
table, with a reference from the subjectrow inserted; 07  Invalid colump-name
09  Table containing current row does not
3 If the fable containing the row to be deleted is a have specified table as a subtable
supertgble then each row of a direct or indirect 22  Data exception
subtable that has the same primary key as the subject 23 ConStraint violation
row i marked as deleted in accordance with 24  Invalid cursor state
operatipns 1 and 2 above. 25 , Invalid session identifier
42 “\“User does not have appropriate privileges
. ) ) 43~ Invalid referential action
928 Reclassify Object Service 54  No cumrent working set context has been eslifblished
55 A value has been specified for a column whijch is
Function system-maintained
This service fncreases the degree of classification of the General Rules
current objecft of the specified cursor by inserting rows ————
representing fhe object version in the specified subtable . .
anI:i in anyi o rtabjles of that subtable uI;) the inheritance 1 AcurrentIRD leyel single working set contgxt shall
hierarchy asltr as the table containing the current row. ha\{e been established, and the cursor refere 1.c'ed by
ObjCurld shall be updatable and shall be positioned
on a row. The object version on which the qursor is
Format positioned shall be within the materialization of the
/ ) working set specified by the context;
procedure |IrdsReclassifyObject
( 8‘;}'&?:"1 ’ dsérl:jrslgessld; 2 A non-null value shall be supplied for any column
NewObjT'ype . Irdsl\i ame: in any row to be inserted that is defined as njot null;
NewCols IrdsColList; )
var RetCode IrdsRetCode); 3 No column that 1s defined as system-maintained
shall be included in the column list;
Input 4  The IRDS User who invokes this service shall have
The following variables shall be set: an Update privilege on the current working set;
CurrSessld := the session identifier returned by a > NewObjType shal! specify the name of an IRD table
previous Open IRDS service; in the current IRD;
ObjCurld := the object cursor identifier retumed by a 6  The current row shall be in a table that is a supertable

previous Open Cursor service;

NewCols.N

umCols := the number of columns specified

in the column list;
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of the table named by NewObjType;
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