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Foreword

specialize
developm

ISO (the Ifternational Organization for Standardization) and IEC (the International Electrotechnical Commission) form the

nt of International Standards through technical committees established by the respective organization to de

with partiqular fields of technical activity. ISO and IEC technical committees collaborate in fields ‘'of mutual interest. Oth¢r

internatiorjal organizations, governmental and non-governmental, in liaison with ISO and IEC;also take part in the work.

In the fieldl of information technology, ISO and IEC have established a joint technical-¢ommittee, ISO/IEC JTC 1. Draft
International Standards adopted by the joint technical committee are circulated to national bodics for voting. Publication as

an International Standard requires approval by at least 75 % of the national bodjes'casting a vote.

Internatiofjal Standard ISO/IEC 10728 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information tech
nology, Syb-Committee SC 21, Information retrieval, transfer and managemient for open systems interconnection (OSI).

Annex A forms an integral part of this International Standard. Annex*B-is for information only.

vi

system for worldwide standardization. National bodies that are members of ISO or EC participate in the
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:[troduction

is International Standard is one of a series of International Standards on Information Resource Dictionary [Systems.
IS/IEC 10027 defines the context within which this International Standard is to be applied.

vii


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

ISO/IEC 10728: 1993 (E) © ISO/IEC

viii


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

INTERNATIONAL STANDARD © ISO/IEC ISO/TEC 10728:1993 (E)

Information technology — Information Resource Dictionary
)ystem (IRDS) Services Interface

6 o)

1| Scope 2 Normative references

The IRDS series of International Standards specifies a  The following standards contain provisions whicli, through
sqftware tool that can be used to describe and potentially reference in this text, constitute provisiong of this
cqntrol an enterprise’s information resources; It defines the  International Standard. At the time of publicdtion, the
stfucture and part of the content of the data tobe maintained  editions indicated were valid. All standards are subject to
aff the IRD Definition Level, and the structure of the data  revision, and parties to agreements based| on this
td be maintained at the IRD Levels. It also defines the  International Standard are encouraged to investigate the
sqrvices to be provided for mainfaining and retrieving data  possibility of applying the most recent editions of the
af both levels. Further detdils of the IRDS series of standards listed below. Members of IEC and ISO]:maintain
sthndards are to be found in ISO/IEC 10027. registers of currently valid International Standards.

This International Standard specifies a Services Interface  ISO 3166: 1988; Codes for the representation oflnames of
that gives any program full access to all IRDS services, countries
rough whateyer.€xternal call interface is provided by the
guage inwhich the program is written. The body of this  ISO 7185: 1990; Information Technology - Programming
International” Standard defines the semantics of this  languages - Pascal.
erfaceyand also specifies the language bindings for ISO
iseal \(ISO 7185). Lan for other ISO
NAag [) acda d cnaralc

: 1992; Information Technology - Database

ISO/IEC 9075

ISO/IEC 10027: 1990; Information Technology
This International Standard makes no assumptions about  [nformation Resource Dictionary System (IRDS)
an implementation environment, and assumes no specific ~ Framework.
run-time or compile-time interfaces.

'

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

© 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

The following terms are defined (or referenced) and used
in the IRIDS Framework. They are used in the same way in
this Interpational Standard.

3.1.1 cli¢nt

3.1.2 Information Resource Dictionary (IRD)

3.1.3 Information Resource Dictionary System (IRDS)
3.1.4 IRD definition

3.1.5 IRD definition level

3.1.6 IRD definition schema

3.1.7 IRD level

3.1.8 IRP schema

3.1.9 level pair

3.1.10 rqal system

3.1.11 sgrvice

3.2 Terms defined in this International

Standard

Where edch term listed in thiSelause is introduced in a later
clause of| this International Standard, it is printed in bold

type.

3.2.1 acfive: A state'in which a dictionary is accessible to
all relevant IRDS'services. When an IRD is not active, only
the Reacfivate IRD service is applicable.

3.2.10 environment table: A table that exists once.in’ea¢h
IRD Definition, controlling the services providedon that
IRD Definition and any associated IRDs.

3.2.11 implementation-defined: Behayiournot defined by
this International Standard, but which'shall be precisely
defined by any conforming implementation

3.2.12 implementation-depefident: Behaviour not defingd
by this International“~Standard, and which 4gn
implementation is not réquired to define. Further, there [is
no requirement that:such behaviour be consistent from cage
to case.

3.2.13 internal table: A table that exists once in each IRD
Definitionand each IRD, rows in which cannot be access¢d
by the ébject-related services in clause 9.

IRD Definition or a specific IRD, as part of t
representation of the data structuring rules of a defined
modelling facility.

3.2:14 IRD-specific table: A table that exists only in d}:
e

3.2.15 IRD content status: A user-defined attribute of a
working set. Every value of IRD content status belongs fo
one of the three predefined content status classes. Ea¢h
object version takes its IRD content status from tte
working set that contains it.

3.2.16 IRD content status class: One of three predefingd
sets of IRD content statuses: uncontrolled, controlled and
archived.
3.2.17 IRD object: An object recorded at the IRD level.

3.2.18 IRD Schema Group: A collection of one or moye
IRD Schemas that completely defines what may exist at

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.

any time Tmamr 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

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.

use the IRDS.

312.24 level independent service: A service that is equally
applicable to the IRD Definition level and the IRD level.

312.25 level specific service: A service which only applies
ejther to the IRD Definition level or to the IRD level, but
t both.

312.26 materialization (of a working set): That collection
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
jects, either alone or in combination with other names.

2.28 non-versionable (of an object type): Indicates that
ly one version of an object of that type may exist at any
me, in a non-versionable working set; of a working set;
indicates that the working set may not be based on another
orking set or be used as the basis for another working'set.

.2.29 object:
terprise.

Any concept or thing of intérest to an

.2.30 object type: A class of objects all of whose attributes
long to a common set of attributetypes.

.2.31 object version: A record of the information about
object that is current for)some period of time in some
ihformation processing‘eontext.

3.2.35 subtable: Let SUBT and SUPERT betables. SUBT
is defined to be a subtable of SUPERT if and only if every
row of SUBT corresponds to one and .only ofe row of
SUPERT, and each row of SUPERT corresponds|to at most
one row of SUBT. SUPERT is defined to be a $upertable
of SUBT.

3.2.36 supertable: A table that has at least on¢ subtable
(see definition of subtable).

3.2.37 uncontrélled: A content status class thaf indicates
data that is not-stable.

3.2.38) 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): Indicateq that more
than one version of an object of that type may ¢xist at the
same time, in different working sets; of a wdrking set,
indicates that the working set may not contain pbjects of
non-versionable object types, may be based gn another
working set and may be used as the basis fgr another
working set.

3.2.40 working set: A collection of versions| of either
definition objects or IRD objects, defined by an JRDS 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:

© ISO/IEC

Add =added

Arch  =archived
Atr = attribute

Cls = class

Cntl = controlled
Col = column

Cur = cursor

Curr = current

Dcs = IRD content status
Def = definition
Dflt = default

Dflts | = defaults

Dic = dictionary
Dom | =domain

Id = identifier
Imp = implementation
Ind = indicator
Inst = installation
Int = integer

Ird = Information Resource Dictionary
Len = length

Lim = limit

Maint| = maintained
Max = maximum
Min = minimum
Mod | =modified
Nat = national
Num | =number

Obj = object

Ref = reference
Ret = return

Scm = schema

Sep = separator
Sess = session

Spec | =specification
Srv = service

Str = string

Tran | = transaetion
Txt = text

Ucntl | =uncontrolled
Val = value

Var L—=-variation
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

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

Within clause 5, diagrams are used, in conjunction with
English description, to introduce some of the concepts and
facilities that are formally defined later in this International
Standard. Two types of diagram are used:

1) Data Structure Diagrams, described in 4.6;

b) Working Set Diagrams, described in 4.8.

42  Specification of data structures

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

In] general, this involves the use of tables to represent object
tylpes and columns to represent attribute types; certain data
is|also required for control purposes.

The use of SQL as a definition formalism in\this
Injternational Standard does not imply any specific
iplementation approach. The user of thé&. services
provided at the IRDS Services Interface sees-the data only
ir] the terms defined in clause 8.

3 Specification of constraints - overview

hlues, which may appéar-in the IRD are specified once
nly wherever possible. In order of preference, each
constraint is specified:

4
Cpnstraints on the possible, values, or combinations of
\%
0

a) within-the formal data specification, in clause 6;

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

dto

represented by a rectangular box.

Constraints between the tables are represented| by lines
between the boxes. Each line is considered 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 constraint

The following“-types of constraint are used Within the
formal dataspecification in clause 6:

a) \Primary key constraints - which identify thg primary
key of each table.

b) Uniqueness constraints - which | identify
combinations of columns within a table whose
values must be unique, when not wholly of partially
null.

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

identify the

d) Check constraints - which allow the speciffication of
many additional general constraints on thejvalues or
combinations of values which may appear|in one or
more rows in one or more tables.

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

4.7.2 Overview of referential constraints

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).

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

b) 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:

c) Optional at referencing table - if any of the columns

is donsidered not to reference table A;

d) Optional at referenced table - if a row may exist in

in mmmnmm;mmm%wﬁmmi
be hull; a row in which any of these columns is null ~ 130€ 1 SNOWS thie correspondmg Synrax.

© ISO/IEC

A

Figure 1 - Optional referential constraint

Table 1: SQL corresponding to Figure-1

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

e) Refuired at referencing table - if the referencing
columns in table B may not be null. Every row in
tablle B must reference a row in table A.

f) Refjuired at referenced table - if arow in table A may
exifst only if there is a corresponding row in table B
that references it.

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 DELETE referential-action )

The folldwing basic constructs are used within the Data
Structure| Diagram to illustrate these constraints. Each half

of the ling that represents the constraint is treated separately  In tablel and similar tables, IRDS_KEY represents the
ting the characteristics of the constraint at each  name-of a domain (see ISO/IEC 9075) which is usg¢d

in illus

table. throughout the tables defined in clause 6. It is used hefe
solely to make these examples look as similar as possibfle
a) Solid line - the constraint is required at that table; to the SQL used in clause 6.

b) Dashed line - the constraint is optional at thaftable;  The SQL syntax used in clause 6 will normally contain gn

ON

DELETE clause, similar to that shown in Table 1. Thiis

c) “Crow’s feet” at end of line -, represents a clause specifies additional information that is not shown jn

ong-to-many constraint. (Crow’su-feet are not the diagram - namely the action to be taken when an attempt
allpwed at both ends of a line.) is made to delete a row in table A that is referenced byla
row in table B.
d) Ng “crow’s feet” at either’ end - represents a ) ] ) )
one-to-one constraint. For an optional referential constraint, as shown in table 1,

The diagfammatic representations of some of the various

inf types listed.above are now illustrated. In each )
case, an| exampleis also given of how the relevant
constraing would be expressed in clause 6, using SQL with

or withoyt accompanying English description.

the referential action can be one of the following:

b) CASCADE - which means the referencing rows

RESTRICT - (cannot be specified explicitly, butfis
implied if ON DELETE clause is not specifiefl)
which means the deletion will not be allowed;

4.73 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.

will also be deleted.

SET NULL - which means the referencing
columns will be nullified, thus removing the
reference, but the row itself will not be deleted.
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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

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 )

to A.

Figure 2 - Required referential constraint (one to
many)

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

Table 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
CONSTRAINT constraint-name

REFERENCES A
ON DELETE referential-action’)

Because of the NOT NUEL clause, SET NULL is not a
yalid referential actien for a required referential constraint.

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

CREATE TABLEB
(B1IRDS_KEY PRIMARY KEY,

B2 IRDS_KEY NOT NULL
CONSTRAINT constraint-name
REFERENCES A
ON DELETE referentialzaction,

UNIQUE (B2) )

4.7.6 Self-referencing tables

Figure 4 - Self-referencing constrdint

Note that in any of the above cases A and B may be the
same table, in which case the line represgnting the
constraint is drawn as a circular arc between tw ¢ points on
the same box, as in figure 4, and the SQL feferential
constraint is between two columns, or groups of columns,
in the same table, as in table 4.

Table 4: SQL corresponding to Figyre 4

CREATE TABLE A
(A1 IRDS_KEY PRIMARY KEY

A2 IRDS_KEY
CONSTRAINT constraint-name

REFERENCES A
ON DELETE referential-action )

|

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.

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

Table 5 - SQL corresponding to figure 5

CREATE TABLE A
(A1 IRDS_KEY PRIMARY KEY

CONS$TRAINT constraint-name
CHHCK (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 dbove is identical to that in table 2, except for the
addition df a check clause, to make the constraint be
required ffom the referenced table to the referencing table,
Note that, since the constraints are mutual, rows cannot be
inserted in{ A without setting the check constraint off-until
at least on¢ corresponding row has been inserted-inB.

A required bi-directional one-to-one referential constraint
is represefted in a similar fashion. The only difference
would be the removal of the “crow’s fe€t’}in the figure, and
the addition of a uniqueness constraint in the SQL for table
B:

UNIQUE|(B2) ,

4.78 Muytually-exclusive referential constraints

In some dircumstances, two or more of the constraints
bove may be mutually exclusive: one or other

of the two " :

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.

The following syntax may be used to enforce thes
constraints at the IRD Definition Level only. At the
Level, such constraints are identified declaratively i
tables.

Table 6 - SQL correspondingto figure 6

CREATE TABLE A
(A1 IRDS_KEY PRIMARY KEY )

CREATETABLEC
(C1IRDS_KEY.PRIMARY KEY )

CREATE TABLE B
( BK IRDS:KEY PRIMARY KEY,

B1.IBDS_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 referenti
constraints. As discussed previously, other kinds o
constraint exist. The syntax for required bi-direction
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.

T

gure 7 - Type 2 mutually-exclusive constraints

The reverse situation may also occur, as shown in figure 7.
HEre each row in table A may be referenced either by rows
in table B or by rows in table C, but not both. In this case,
dgsignated Type 2, the mutual exclusivity occurs at the
referenced table. The constraints illustrated in figure 7 are
required bi-directional referential constraints.

Ak with Type 1 constraints, the following syntax may be
uged to implement these constraints at the IRD Definition
Legvel.

Table 7 - SQL corresponding to Figure 7

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

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

CREATE TABLEB
(BKIRDS_KEY.PRIMARY KEY ,
B1 IRDS_KEY NOT NULL,
B2 CHAR'NOT NULL
CHECK'(B2='B'),
CONSTRAINT constraint-name
FOREIGN KEY (B1, B2)

479 Subtables

Let SUPERT and SUBT be tables. SUBT is defiped to be
a subtable of SUPERT if and only if '€very row pf SUBT
corresponds to one and only ong row of SUPERTand each
row of SUPERT corresponds-to at most one row pf SUBT.
SUPERT is defined to beca supertable of SUBT.

A supertable may have-more than one subtable. To clarify
this case, let the, tows of table A represent a set 9f objects
and let the rows-of tables B and C represent further sets of
objects. If the sets of objects represented by tlﬁgrows of

tables Bfand C are both subsets of the set gf objects
represented 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 the sets pf objects
represented by tables B and C are disjoint. Note that use of
this diagramming convention does not necessarfly imply
that every row in A corresponds to arow in table 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, bu{ with the
NOT NULL constraint removed from column AR of table
A, and the last line of the CHECK constraint changed to

’

<=1

REFERENCES A (A1, A2)
)

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)
)
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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:

i) —When-a-1:M relationship exists between two

© 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;

d) Consistent techniques are used wherever possible
express particular types of constraint:

to

tables, the referential constraint is specified
from the many to the one;

ii)| When a 1:1 relationship is optional at one table,
but mandatory at the other, the table at which
the relationship is mandatory is considered
dependent on the other (independent) table, and
the constraint is specified from the dependent
table to the independent table;

iii) If a 1:Mrelationship is mandatory atboth tables,
in addition to the referential constraint from the
many to the one, a CHECK constraint is
specified in the reverse direction.

iv)| If a 1:1 relationship is mandatory at both tables,
a CHECK constraint is used in one direction,
not only for consistency with the 1:M case, but
also because a second referential constraint
would require additional columns for the
foreign key. This is because the manner, in
which tables have been specified as distinct
subtypes of IRD_OBJECT_VERSION-does
not allow primary key values in différent tables
to match.

NOTE - Su¢h 1:1 relationships in the IRDS occus only in conjunction with
other relatigpnships with which they are mutually ‘exclusive. If this were
not the casq, there would be no need for séparate tables.

‘When deciding in'which direction to specify the
referential constraint, the function of the two
tables in question is considered, also the impact
of referential actions. Where possible, the
constraint is specified so that all mutually
exClusive constraints act in the same direction
with relation to the table at which the exclusivity

¢) Where the approach dictated by the above principlj:s

conflicts with that taken in the SQL Definiti

Schema (ISO 9075), the SQL approach is tak¢n

wherever possible.

4.8 Working Set Diagrams

The Working Set Diagrams~used in clause 5 illus

n

c

working sets and the two sorts’of path from one working
set to another. A working'set is represented by an ellipse,

and a path from one working set to another by a line.

arrow along a line indicates the direction of the referende

and the label on. or near the line indicates the type pf
reference.
o
based
on
reference path
Newest D —

©

Working set C

Working set B

Figure 9 - Working set diagram conventions

In figure 9, working set B was created based on working

set A. There is a reference path from working set C
working set B.

A reference path allows references only in the direction
the . . N X

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

o

Ji

hn

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;

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

T)—Taming facilities;
d) facilities for establishing limits and defaults;

e) other added value facilities.

|

'hese facilities are supported by data which is recorded in
the tables for the IRD Definition Level (see ISO/IEC
0027).

e term object is used in this International Standard to
fer to that which is represented by a row in a table or
bles. Every object is either a definition object or an IRD
bject, depending on whether it is represented by rows in
bles at the definition level or IRD level.

ervices are provided by an IRDS Services Interface
rocessor (see ISO/IEC 10027) to retrieve and maintain the
ta in these IRD Definition tables. The IRD Definition
bles are defined in clause 6. The concepts for the services
¢ defined in clause 7, the service data structures in-clduse
and the services themselves in clause 9.

is important to distinguish between the defining
echanism and that which is defined. THeIRD Definition
bles are defined in clause 6 of this Intérnational Standard
sing SQL Schema Definition statements (see ISO/IEC
075) as the defining mechanism,

e defined mechanism ¢in, the IRD Definition tables is
sed in turn for the(IRD Level pair as a defining
echanism. In this_International Standard, the defined
echanism is theddata modelling facility supported by the
QL Schema Definition statements. A data modelling
cility is a~set of rules for structuring a collection of

a specific data modelling facility.

5.2 Categories of table

Orne of the aims of this International Standard is|to have as
much parallelism between the two level pairs af possible.
For each level pair, the content of the tables is categorized
as follows:

a) Internal tables: those associated with object
managerment and version control, that exjst once in
eachARD' Definition and IRD;

b) <Environment tables: those that exist on¢e in each
IRD Definition, controlling the services pfovided on
that IRD Definition and any associated IR Ds;

¢) IRD-specific tables: those that exist only jn the IRD
Definition or a specific IRD, including [those that
embody the data structuring rules of a ddfined data
modelling facility (see ISO 10032); fof the IRD
Definition this data modelling facility is that of SQL
(ISO/IEC 9075).

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

Table 8 shows in tabular form some relevant chafacteristics
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 Versionable |$hared
represents cross
object fRD’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.

© 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

The IRD Definition consists of 28 IRD Definition tables.
These tables are listed below.

Internal tables:

1 IR} _OBJECT

2 IR} WORKING_SET

3 IRD)_OBJECT_VERSION
4 IR} REFERENCE PATH

Environment tables:
5 IRDOS_USER

6 IME_LIMITS
7 IRDS_DICTIONARY

IRD-specific tables:

8 IRD)_SCHEMA_GROUP
9 IR[)_SCHEMA

10 IRI)_SCHEMA_REFERENCE

11 IRD_DATA_TYPE_DESCRIPTOR
12 IRD)_DOMAIN

13 IRD_TABLE

14 IRD_VIEW

15 IRD_COLUMN

16 IRI)_VIEW_TABLE_USAGE

17 IRD_VIEW_COLUMN_USAGE
18 IRD)_TABLE_CONSTRAINT

19 IRD_KEY_COLUMN_-USAGE

20 IRI)_REF_CONSTRAINT

21 IRI)_CHECK_CONSTRAINT

22 IRD)_CHECK_TABLE USAGE
23 IRD_CHECK:COLUMN_USAGE
24  IRI)_ASSERTION

in the text and figures in this clause, each word in the nam
is in lower case with an initial capital, and words\ar
separated by spaces.

w W

Table 3 called IRD Object Version containg,a row for each
row in the other IRD Definition tables, and contains au
columns that would otherwise be repeated in several
Definition tables. Table 1 called IRD.Object contains aro
for each set of rows in table 3 whichr represent versions
the same object; it containg audit columns and oth
columns that support naming and added value facilitieq.
Table 2 contains a row for each working set defined withi
the IRD Definition; eachrow in table 3 contains areferen
to a row in table~2. Table 4 contains the definitio
supporting referénces between working sets.

Tables 5, 6and 7 are the Environment tables. There is arow
in table & for each IRDS User having any privileges with
respect.to the associated IRD Definition, and a single rov
in_table 6 specifying any implementor-defined limitg.
There is a row in table 7 for the IRD Definition itself, anfl
for each IRD created within that IRD Definition.

=7

Tables 8 to 24 in this list are the IRD-specific tables, an
are based on part of the SQL Definition Schema. The nam|
of each table is modified to the singular form and includ

the prefix *’IRD’. The sequence of presentation is the sam|
as in the SQL standard. However, some of these tables ha

extra columns in addition to those in the SQL standard,
support IRDS facilities such as naming and added valyj
facilities.

w

L2

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

=

Table 28 contains the definitions supporting access contro).

T

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

(figures 10, 11, 12 and 13) show how the tables on
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]
i i i
supertable of ) .
//— \ J\oontained in J\oontained in J\contamed n
IRD Table [13] IRD Domain [12] IRD Assertion [24]
subtable of
I I l l
i | imary ke co—n—tam_ed;—nd_f_d_“_l___'—.”.__1
constrains primary key | efined on ' used
IRD Table Constraint [18] IRD Column [15] | uses s n
] T
— s | |
foreign ‘ primary key/ ! ' //_\\
key refers to unique/ l |
IRD Ref Constraint [20] foreign key used IRD Check Constraint [21]
uses in
used l
in J uses luses
AN A
IRD Key Column Usage [19] IRD Check Column Usage [23] IRD Check Table Ushge [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

I I

I I uses

|

IRD View Table usage [16]

[uses | used in

| |

IRD View Column usage [17]
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Tables 1
the other
appear in

Figure 12 - IRD View usages

IRDS User [5]

[ A
|
b

uses by default

IRD Content Status [26]

r

1
IRD Working Set [2]

based on

|n
B

I

by |t sz

I I N

from J'\to

IRD Working Set Priv [28]

IRD Reference Path [4]

Figure 13 - IRD Definition Level Version Control tables

ind 3 do not appear in any figure because each of
tables is a subtable of table 3. Table 25-does not

by any definition object type. Tables 6, 7 and 27 do npt
appear in any figure because they are used for contrpl
any figure because a Module can be referenced  purposes only, and are not directly related to other tables.

14
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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]

*

N

4  Overview of IRD tables

44.1 Overview

fach IRD-may contain several IRD-specific tables. These
hbles «may be defined in another standard, by an
mplémentor or by a user. In order to be able to define the
RDJevel services in this International Standard, a number

=Bt

Thesetables are in the associated IRD Definition

Figure 14 - Tables on the IRD Level

Each such IRD Schema may include the definitions

of one or more IRD Tables, through the i1
rows in the IRD Definition table called

clusion of
[RD Table

which reference that IRD Schema. For eag¢h table so

defined, the IRD contains an IRD table ¢
to that definition.

b) For each row in each such IRD table,

C

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.

bnforming

there is a

sion table,

in which audit attributes and version control
information are recorded;

¢) Foreachrow orrowsinthe 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_
KEY

IRD_

NAME

TABLE_| SCHEMA_

IRD_ ETC.

KEY

A
B

Cc

Figure-15- Examplerows in the IRD_TABLE table

IRDS User [5] *

I l Y
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IRD Content Status [26]

I

‘ uses by default |

/\\

IRD Working-Set [2] P “based on

I

by |® lon

IRD Working Set Priv. [28]

IRD Table [13] *

l

.

IRD Object (row-in table) [1]

of

I l
| l

from LID

IRD Reference Path [4]

IRD Object Version [3]

A —

* 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.

ISO/IEC 10728 : 1993 (E)

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.

54.3 IRD-specific tables

Egch row in the IRD_TABLE table in the IRD Definition
(spe 6.1.4.13) which is part of an IRD Schema Group
ddfines a table at the IRD level in any associated IRD. Each
such table is a subtable of the IRD object version table at
the IRD level. In SQL terms this means that the tables
ddfined by the rows in the IRD_TABLE table must contain
cqlumns referencing the columns which form the key of
the IRD_OBJECT_VERSION table.

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

The columns of the IRD-specific tables at the IRD levelare
fined by the rows in the IRD_COL UMN table atthe IRD

D_TABLE_CONSTRAINT table: The check
are defined by the

Each IRD Schema comprises one rowinDfhe IRD
Definition table called IRD Schema and thioseropvs in the
other tables shown in figure 10 which. reference|(directly
or indirectly) this row.

Each IRD Schema Group comprises one row in| the IRD
Definition table called IRD Schema Group, one| or more
rows in the IRD Definition table called IRD| Schema

number of IRDS that may refer to a single
Group.

be a subtable of SUPERT then for each row in SUBT there
is always a corresponding row in SUPERT, with|the same
primary key. Thus SUBT effectively inheritp all the
columns and constraints of SUPERT. If a row i inserted
into SUBT, a corresponding row is inserted into SUPERT
by the IRDS Services Interface processor. If arowjof SUBT
is modified such that any of the inherited colpmns are
modified then those columns of the row in SUPERT are
modified. If a row of SUBT is deleted fhen the
corresponding row of SUPERT is deleted. Wher) a row of
SUBT is inserted, deleted or modified, all the] i i
constraints specified for both SUBT and SU
enforced.

An inheritance hierarchy may be multi-levglled, i.e.
SUPERT may itself be a subtable of some othef table. In
this case the above process is applied recursively.

This version of this International Standard define$ facilities

. CX % U W '; W,
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. Inan 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.

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.

© 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

5.53 Content of IRD tables

A subset pf the content of the IRD tables may comprise one
or more Application Schemas, but the IRD tables may also
contain data that is not, and may never be, part of an
Application Schema.

i¢n tables.

The condepts of validation and activation may apply to
applicatipn schemas but the meaning of these concepts in
relation jo application schemas is not defined by this
Internatignal Standard.

5.54 Agcessibility of tables to users

Most of the IRD and IRD Definition tables are\accessible
to IRDS|users for retrieval and update. This access is
provided|by the services described in claudses'7, 8 and 9.

The follgwing tables are provided-tosupport the internal
working pf an IRDS Services Interface Processor:

IRD_OBJECT
IRD_OBJECT_VERSION
IRD_WORKING_SET

The IRD. WORKING_SET table is accessible to users
only thropgh'the services provided for creating, modifying
and deleting) working sets (Create Working Set, Drop

attribi
the attributes of an object version. Two exceptions aré ﬁ

e
IRDS name and variation name of the object version, whic¢h
are common to all versions of the object, and if\changgd
are applied to all object versions.

A non-versionable object type is one of which only a singfe
version may exist for any object. Such objects may be
created only in a non-versionable’ werking set. Objects pf
versionable object types may exist€ither in versionable pr
non-versionable working sets.

Object types represented.by rows in the environment and
common tables (se¢ above) are all non-versionable, and
exist in the Envitonment and Common working sefts
respectively.“Object types represented by rows in
IRD-specific tables are usually likely to be versionable; 411
such tables.defined for the IRD Definition level in 6.1 are
versionable.

A-user may choose to create a non-versionable working sgt.
There is no way to change a non-versionable working sgt
into a versionable working set, or vice versa, once it hjis
been created.

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

5.62 Working Sets

On the IRD Definition level it is possible to identify one pr
more working sets, each of which is associated with the
IRD Definition Schema.

At any one time an IRDS user may be developing a set ¢f
IRD objects that describes a concept such as a program,)
screen layout, a database schema, or a business mode

(ST N

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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Such a set of objects needs to be thought about ar

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 A
Version 2

Workmg setB
Versnon 1

/ \

7 N\

based on

Fpr each IRD, each of its IRD working sets is identified by
IRD working set name and an IRD working set version
nhme. IRD working sets that are related for change
anagement or project management purposes may share
the same IRD working set name. However, this
International Standard imposes no structure on the working
s¢t names or the working set version names, nor restrictions
oh their use. The IRD services that relate to version control
operate upon the IRD working sets.

s on the IRD Definition level, there is a set of tablés on
e IRD level for each IRD, which support th€)version
cpntrol mechanism. These tables are as follows:

IRD_WORKING_SET
IRD_WORKING_SET_PRIVILEGE
IRD_REFERENCE_PATH

>

ln object version in the IRD is identified by the
bmbination of a working.sét key and an object key. This
implies that an IRD-'werking set contains at most one
version of any objeet:

o

6.3 Working sets and users

n IRD>working set is created by the invocation of the
reate Working Set service described in clause 9. Its
nténts are initially empty. Objects are subsequently

based on

Working set A Working set A
Newest @ Version 2 R1

Figure 17 - Basing one working set on another

based on

Working set B
Version 2

5.6.4 Basing oneworking set on another

When a new” working set is created, it can be b

may neither be based on another working set,
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 gn a single
earlier IRD working set. Thus it is possible to define both
stand-alone IRD working sets and trees of working
sets. The root of the tree is the oldest IRD working set. This
is illustrated in figure 17. Note that figure 17 is an instance
diagram, not a type diagram.

The “version path” of a working set WS is a sgquence 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 vergion in the
cumrent version path, the working set identiffer of the
referenced object version is taken to be that of the working
set in the current version path containing the latgst version
of the referenced object.

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.

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 \'/DVorklzg s.et Working set B
Version 2 ata R min Version 2
\Inrs'en '_)
Working set A
Newest 9

Version 3

There are|four working sets with the working set name of
"A’. They| have four different working set version names:
’1°, °2°, [3” and ’2 R1’ respectively. Working set "A’
version "1’ is not based on any working set but is itself the
basis for working set A’ version "2’ and working set 'B’

B

version 1.

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

Working get ‘B’ version 1’ is based on working set, A’
version ’|’, and is itself the basis for working.s€t"B’
version 'Y’

5.6.5 Materialization of a working set

The materialization of a working-set-is a set of object
versions, flefined recursively as follows:

Let WSA|and WSB be working sets:
a) If WSA is not-based on any working set, then the

maferialization/of WSA is the set of all object
verpions included in WSA;

b) If WSA is based on WSB, then the materialization

Figure 18 - Example references between working sets

The set of object versions in WSA is said to He
superimposed on(the materialization of WSB. An obje
version is visibl¢ in WSA if and only if that object versio
is in the materjalization of WSA.

AT}

=

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

A'working set WS A that is based upon another working s
WSB can subsequently be dropped from the IRD, provide
that it is not itself the basis for any further working set. Th
effect of dropping WSA is to delete from the IRD all obje
versions that were either created or modified within th
context of WSA. An IRDS user can make use of th
operation to start again after encountering errors in
uncontrolled working set.

B v 0 =a0 a =

A working set WSB that is the basis for another worki
set WSA, but is not itself based upon any working set, m
also be dropped. The effect of doing so is to create versions
in WSA of any objects in WSB that remain in tHe
materialization of WSA, and to set the basis of WSA
"none’, represented by null. An IRDS user can make use ¢f
this operation to remove an archived working set from the
IRD.

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

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.

one or more other working sets. In other words, while an
opject version may exist in only one working set, it may,
sibject to the existence of reference paths, be referenced
from object versions in any number of other working sets,
bt necessarily having the same working set name or being
nsed on the working set containing it. No reference path
hall exist from a working set A to any working set which
within the version path of A.

|2 ]

[
7y

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

==

e effect of a reference path from a working set A version
to working set Data Admin version 1 is to allow any user
hose context is working set A version 1 (subject to the
ecessary privileges) to create references from object
ersions created or modified in that context to object
ersions in working set Data Admin version 1. The
istence of such a reference path does not mean that all
bject versions in the Data Admin version 1 working set
re visible in working set A version 1.

£ OO0 < < 5 g e

his allows project team A, working with werking set A
ersion 1, to see and reference, but not-alter, the shared
efinitions. Note that any kind of dictionary content could
e shared in this way.

o< -

Note that when project A moved on fo a new.-wprking set
referencing a new version of the Data Admin dgfinitions,
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 can only be made
to object versions in the materialization of the wprking set
that is the IRDS User’s current context. A user wishing to
update object versions ita working set accessed|through a
reference path must have update privileges for thdt working
set and must make that working set their currept context
(see 5.6.8).

Let X and.Y be object versions in working set§ A and B
respectively. If the row of the Object Version [table that
represents X contains within its columns the prifnary keys
of the row representing object version Y, then X is said to
“reference” Y. For such areference to be valid, either X and
Y must be contained in the same working set, or dreference
path must first have been defined from A to 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

by some other IRDS user. The referenced objects may
themselves in tum be aggregate objects, and in thi
IRDS user may define the specific hierarchical [structures
of objects that are required.
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Benefits
Applications
Version 5.1

VERSION 3", whose rows contain the required references ‘. (Working set, possibly augmented by object versions frgm

In this
hierarchi
be defing

It shoulg

way, the reference path mechanism“enables rows. The single working set on which the materializatipn
cal structures of collections of object vetsions to  is based is said to provide the context for the operation.
d.

below),
the obj
material

a full context (see below)dhe materialization can be made  directly or indirectly referenced by the specified working
to include all workingsets in which referenced object  set also contribute those object versions contained in thgm

versions

5.6.7

It may

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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Benefits
Technical

Costs
lications
ersion 8

Benefits
Data Defs.

Costs
Data Defs.
Version 6

Benefits
Communlcatlons

Ny

reference path  reference path

reference paV

System X
Version 1

pre

Benefits
Version 3

reference path

—

Glue
Version 5

Figure 19 - Building an aggregate using reference paths

le of such a structure is outlined in figure 19. The  5.6.8 Context

paths to four other working sets, and containsa  SQL{'query expressions are evaluated on a subset of the
resenting the aggregate object "BENEFITS  IRDS database defined by the materialization of a specifigd

rdinate objects (in one or other of the related~ certain other working sets. The actual physical databaselis
ets) of which it is composed. implementation-dependent; it is materialization that makes
it appear to be an SQL database of tables, columns and

If areference pathis defined from working set B to workihg
be noted that if a single Context is used (see  set C, B is said to have a direct reference path to C.|If
is only the references tothe related objects, not ~ working set A also has a direct reference path to workipg
cts themselves, that-are included in the set B, Ais said to have an indirect reference path to C. [[n

tion of the working.sét. However, by the use of ~ some circumstances (see below), all working sets that gre

ould exist: to the context. If object versions from the referenced
working sets are included the context is called a “fyill
context”, otherwise it is called a “single context”. The

ferénces to multiple versions of an object working set that defines the single context or the starting

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

across reference paths.

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

here are some services, such as Create Working Set, that
dp not require a context to be set. These services update
ohe or more of the Internal tables, or of the tables in the
(ommon or Environment working sets. For example, the
(reate 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

ach IRD working set shall have an attribute called
D_CONTENT_STATUS. The IRDS user may define
ues of IRD content status, each of which shall have.an
D content status class of Uncontrolled, Controlled’ or

An object version may be added, updated ordeleted only
if it is contained in, or to be added to, amr IRD working set
'hose IRD content status has an IRD content status class
of Uncontrolled, or which is non-versionable.

o prevent unexpected side (effects, any working set on
hich one or more other working sets are based (see 5.6.4)
ust always be in a Controlled IRD content status.

(nly a user with. suitable privileges is empowered to
invoke the services that modify the IRD Content Status of
IRD working set.

By modifying the IRD Content Status, a working set may

)& reclassrfred from any Content Status Class to any other,
ad b2 o0nd 09 19

T OO Z a7 T

are not vrolated Whether or not constraints shall be
enforced is also specified through the choice of IRD
Content Status associated with the working set.

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

versions in diffcrent working Sets but having access  al Object VeISion outside tire current-—working set

materialization, such a reference shall only-b&allowed if
there is a reference path defined from (the’ rgferencing
working set to the referenced working set:

5.6.11 Granularity of Version Control

The granularity of version'control is under the fontrol of
the IRDS user. At one extfeme, the user could cr¢ate a new
IRD working set prior to every single object-level change
that he required to make. At the other, he could

working set upon which it is based. In p
expected-that each IRDS installation will s
guide-lines’ for the application of version confrol: there
could; for example, be user-supplied checks that any IRD
working set used as the basis for another, or accgssible by
areference path from another, is either of Controljled status,
or else no longer the ’latest’ with a particular wprking set
name. Such checks set an effective upper boupd on the
granularity of version control.

5.6.12 Access control

All access to an IRD definition or IRD is controllgd through
the working set privilege mechanism specified in the
Working SetPrivilege table in clause 6, in conjunction 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 by name. Other
naming and naming-related facilities are provided in this
standard.

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
Definitiop-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.

5.73 Variation name

differentjating between objects which are essentially
similar byt differ in some respect. Variation names have the
same fprmat as IRDS names,
implementor-defined maximum length.

A vaxiaﬁ[n name may be used to qualify an IRDS name,

and have an

5.74 Working set name and working set version name

An object version can only be accessed in the context of a
working pet. For uniqueness, the identifier of the working
set is parf of the identifier of each object version.

A working set is identified by a working set name and a
working pet version name.

These two components identify a specific version of an
t, which may have a given IRDS name and
a variation name. When an IRD object version
it is given the IRDS name and variation name
it by the IRDS user, if any, and the IRD working
nd IRD working set version name of the working
t the IRDS user has established using the Set

efinable limits and installation defaults

y be defined by an implementor, by an installer
S user. Installation defaults may be defined by

5.9 Creating and dropping IRDs

For convenience each IRD is given an internal name (the
IRDS_NAME of the associated IRDS Dictiphary objeqt)
conforming to the normal format for IRBS\names, as w¢ll
as an external name conforming to 3n
implementation-defined format. Thus Create IRD creates
an IRD with user-specified intermal and external names; all
other services that reference~an IRD by name use the
internal name.

5.10 IRD schema modification

Inresponding t6 IRD level service requests, the IRDS myst
access the, definition objects (such as IRD tables, IRD
domainsand IRD assertions) belonging to the IRD Schema
Group referenced by an active IRD in order to validate and
process each service request. However, from time to time
it ' may be necessary to change the IRD Schema Groyip
referenced by an IRD, either to correct errors or to extend
the IRD Schema Group.

If IRD accesses and/or updates were to continue 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 Schema
Group is subject to modification. The Deactivate IRD
service does this. It must be invoked prior to using the
Reactivate IRD service to make the IRD refer to a differgnt
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 Gro:llp

service may be used to carry out the first part of this
checking; the Reactivate IRD service repeats this

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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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:
a) name of user adding the object version;
b) date/time when the object version was added;
¢) name of user modifying the object version;
d) date/time when the object version was last modified;

e) number of times the object version has been

ISO/IEC 10728 : 1993 (E)

5.11.2 IRDS content modules

An IRDS content module may be defined in one of four
ways:

a) in an International Standard;
b) in a national standard;

¢) by an implementor of a standard IRDS;

modified since initial creation.

ch audit attribute is represented as a column in the IRD
bject Version table. In addition, attributes a and b in the
above list are represented as columns in the IRD Object
le.

¢ audit attributes are automatically maintained by the
S Services Interface processor each time a change is
ade. Where a new object version is effectively created by
basing one working set on another, the values of a and b
ove will be updated only when the object version is first
nfodified, and will then remain unaltered throughout its
life. The values of c, d and e, on the other hand, will be
pdated each time an object version is modified.

=

d) by an installer or user of a copy of a standgrd IRDS.

The content modules that are present in an-IRD IDefinition
or IRD are listed in the IRD Definition .table called IRD
Module, where the name of eachl module indicates its
source. Reference to this table enables a user of the IRDS
Services Interface to discover ‘which sets of dgfinitions,
defined for example in other international on national
standards, are available-ira particular IRD Deffinition or
IRD.

5.11.3 System:maintained values

An IRD<olumn in an IRD table may be designated as
systemémaintained. This means that the [[RDS is
responsible for maintaining the values in this colfimn 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.

L) LJC 11U U Ld

A description of each of the IRD Definition Level components follows. For each component, the following parts are
ipcluded:

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 ref€ming to other tables.

should be noted that much of the structure of the content of each IRD is identical to the structure of the coptent of an
D Definition, and that clause 6.2 defines these common features by refefence 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 applicable to bpth an IRD
Definition and an IRD.

.

he SQL definition takes precedence over the natural language description.

6.1.2 IRD Definition Level Schema

4.1.2.1 Schema IRD Definition

Function

(reate the SQL schema that specifies the definition level of the IRD.

Definition

CREATE SCHEMA IRD~-DEF
AUTHORIZATION IRD_DEF

PDescription

IRD_DEEF is the SQL schema that contains the following definitions of SQL domains, SQL tables and views, and SQL
gssertions, that together comprise the IRD Definition.

The choice of authorization 1dentifier 1s 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.

27


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

ISO/IEC 1

Definition

0728: 1993 (E) © ISO/IEC

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 d
Definition

CREATE [

Description

1  This
with

2 Sonie IRD tables have a first column whose name is the name of the table'suffixed with KEY, whose domain

IRD
IRD

_OBJ_KEY and _WS_KEY respectively, whose domains are IRDS, KEY and which together form the primar]

key

3 KL fis the implementation-defined maximum length of an-JRDS_KEY.

6.13.3 Domain Char Data

Function

Define a domain that contains any characteridata.

Definition

CREATE DOMAIN CHAR_DATACAS CHARACTER VARYING (ML)

Descriptiop

1 This

and|so forth:

bmain that contains all valid IRDS Keys

DOMAIN IRDS_KEY AS CHARACTER VARYING (KL)

domain specifies any IRDS_KEY. Since an IRDS_KEY is a unique key for all'0bjects and definition object]
in the scope of one IRD Definition, it is internally generated, and is hence of little concem to the user.

T

i
S_KEY, and which is the (unary) primary key. Others” (those which are subtables oﬁ
OBJECT_VERSION) have a pair of columns whose names are the name of the table suffixed wit

S}

domain s$pecifies any character data, and is used for columns that contain words such as 'PRIMARY KEY|’

2 ML

isthe (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

D¢fine a domain that contains the two values "TRUE’ and "’FALSE”’.

Definition

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

Description
I The domain BOOLEAN contains the values 'TRUE’ and "FALSE’.

6.1.4 IRD Definition Level Tables

6.1.4.1 Table IRD Object

Finction

; Iis Internal table contains, for each row in each IRD definition level (sub) table (representing an IRD definitioh object),
the names of the object, and audit data about who firstcreated a version of it, plus the date and time when thig creation
whs performed.

The purpose of this table is to simplify the representation of common properties, and of naming and other rules. [The table
is| system-maintained, and cannot be_accessed directly by the user. Access to the table is provided through
IRD_OBJECT_VERSION_VIEW.

Difinition

CREATE TABLE IRD_OBJECT

I(RD_OBJECT_KEY IRDS_KEY PRIMARY KEY
IRDS_NAME'CHAR (imp_name_lim),
IRD_VAR”NAME CHAR (imp_var_lim) ,
{RD_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 (IRDS_NAME, IRD_VAR_NAME)
)

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

2 IRaES_NAME is the optional IRDS name of a row. If not null, this name shall conform to the rules for an‘SQL
name (see ISO/IEC 9075).

3 IRP_VAR_NAME is the optional variation name applicable to this row. If not null, this name shall ¢eonform fto
the rules for an SQL name (see ISO/IEC 9075).

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

5 ADD_BY_OBJ_KEY and ADD_BY_WS_KEY together form a foreign key referencing the IRDS User who added
th¢ row

6 DATE_TIME_ADD is the date and time at which the row was added. The'SQL data type is as defined in ISO/IHC
90y75.

7 PURPOSE may optionally contain text indicating the reason for¢he-existence of the Object.
6.1.4.2 Table IRD Working Set

Function

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

Definitio

=

CREATH TABLE IRD_WORKING_SET

(
IRD| WORKING_SET_KEY IRDS-KEY PRIMARY KEY,

WORKING_SET_NAME-CHAR (imp_name_lim),
WORKING_SET_VERSION_NAME CHAR (imp_name_lim),

BASED_ON_WORKING_SET_KEY IRDS_KEY
CONSTRAINTNRD_WORKING_SET_BASED_ON_IRD_WORKING_SET
REFERENCES IRD_WORKING_SET

ON'DELETE 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))

1993 (BE)

Ddscription

LA}

6J1.4.3 Table IRD Object Version

is Internal table contains, for each row in each IRD table, (representing a version of an IRD object), audit g
o most recently modified that row, plus the date and time when this modification was performed.

e purpose of this table is to simplify the representation of audit attributes and the specification of services.
system-maintained, and cannot be accessed directly by the user. Access to the table is provided through
D-OBJECT_VERSION_VIEW.

IRD_WORKING_SET_KEY is the IRDS_KEY of the working set

WORKING_SET NAME is the name of the working set, whi¢hl” togethe
WORKING_SET_VERSION_NAME can be used to identify an IRD working set

WORKING_SET_VERSION_NAME is the name of the version, which together with WORKING_SET
can be used to identify an IRD working set version.

BASED_ON_WORKING_SET_KEY is the IRDS_KEY of the working set‘on which this one was base
if there was no basis working set

IRD_CONTENT_STATUS_OBJ_KEY and IRD_CONTENT.STATUS_WS_KEY together form the
key of the IRD content status applicable to this working set.

VERSIONABLE If *'TRUE’, indicates that this working,sét can be based on another working set, and ¢
basis for one or more other working sets. If "FALSE?(indicates that BASED_ON_WORKING_SET_K

with

_NAME

d, or null

primary

an be the
EY must

be null, and that no other working set may have a value of BASED_ON_WORKING_SET_KEY equal to the

WORKING_SET_KEY of this working set.

ADD_BY_OBJ_KEY and ADD_BY_WS (KEY together form a foreignkey referencing the IRDS User w
the IRD working set

ho added

DATE_TIME_ADD is the date and time at which the IRD working set was added. The SQL data type is gs defined

in ISO/IEC 9075.

ata about

The table

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
ON DELETE CASCADE,

PRIMARY 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 ,

CONSTRAINT IRD._OBJECT_VERSION_ADDED_BY_IRDS_USER
FDREIGN KEY (VERS_ADD_BY_OBJ_KEY, VERS_ADD_BY_WS_KEY)
REFERENCES IRDS_USER,

DATE| TIME_VERS_ADD TIMESTAMP NOT NULL ,

VERS| MOD_BY_OBJ_KEY IRDS_KEY,
VERS| MOD_BY_WS_KEY IRDS_KEY,

CONSTRAINT IRD_OBJECT_VERSION_MODIFIED_BY_IRDS_USER
FDREIGN KEY (VERS_MOD_BY_OBJ_KEY, VERS_MOD_BY_WS_KEY)
REFERENCES IRDS_USER,

DATE| TIME_VERS_MOD TIMESTAMP ,
TIME$_MOD CARDINAL NOT NULL ,

CONSTRAINT MOD_BY_COLUMNS_CONSISTENT
CHECK ( ( TIMES_MOD = 0 AND
(VERS_MOD_BY_OBJ_KEY, VERS_MODBY_ 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))

IRD| OBJECT_KEY is the IRDS_KEY that identifies the IRD object of which this object version is a version.
IRD| WORKING_SET_KEY-is the IRDS_KEY of the IRD Working Set in which this object version exists.

VERS_ADD_BY_OBIJ/KEY and VERS_ADD_BY_WS_KEY together form a foreign key referencing the IRDS
User who added the row:

DATE_TIME_ VERS_ADD is the date and time at which the row was added. The SQL data type is as defined in
ISOJIEC 9075.

VERS-MOD_BY_OBJ_KEY and VERS_MOD_BY_WS_KEY together form a foreignkey referencing the IRDS
Usetwho-mostrecently 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

(
REFTO_WORKING_SET_KEY IRDS_KEY NOT NULL,
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] REFTO_WORKING_SET_KEY and REFFROM_WORKING_SET_KEY together form the primary kdy of the
IRD Reference Path table.

2 REFFROM_WORKING_SET_KEY is the IRDS_KEY of the IRD working set from which references are
permitted along the specified reference path:

3] REFTO_WORKING_SET_KEY isthe IRDS_KEY of the IRD working set to which references are permitt¢d along
the specified reference path.

6.1{4.5 Table IRDS User

Function

This Environment table-has one row for each IRDS User in the IRDS environment. These are all those IRDS Users that
maly grant or be granted privileges, those who have added rows to or modified the rows of IRD definition tablg or IRD
tables, and thos€ that 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.

6 If[RDS_USER_MAY_CREATE_IRD is true, the IRDS User represented by this row may invoke the Create IRD
Service; 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
orking Set Service; if false, he may not.

8 If[IRDS_USER_MAY_CREATE_REF_PATH is true, the IRDS User represented by this row may invoke the
Create Reference Path Service; if false, he may not.

9 IfIRDS_USER_MAY_MODIFY_REF PATH is true, the IRDS User represented by this row may invoke the
dify Reference Path Service; if false, he may not.

10 If[RDS_USER_MAY_DROP_REFE PATH is true, the IRDS User represented by this row may invoke the Drpp
Rgference Path Service; if false, ie may not.

6.1.4.6 Table Implementation Limits

Function|

This Enyironment table contains a single row that records implementation-defined limits. This row is defined by the
implementation, and cannot be modified or deleted.

Definiti
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)

1993 (E)

lw}

~ | =2}

lw)

1

CREATE TABLERDS_DICTIONARY

fescription

1.4.7 Table IRDS Dictionary

inction

his Environiment table has one row for the IRD Definition and one row for each IRD created within the IRD T

efinition

IMP_DIC_NAME_LEN CARDINAL NOT NULL
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 )

)

IMP_LIMITS_OBJ_KEY and IMP_LIMITS_WS_KEY together form\the primary key of the Imple
Limits table.

IMP_NAME_LIM is the implementation limit for the length-of the IRDS name for a row in an IRD
name shall be longer than the value specified here.

mentation

Table. No

IMP_INT_LIM is the implementation limit for the largest integer value. No numeric attribute IRD Colymn value

shall exceed the value specified here.

IMP_TEXT_LIM is the implementation limif, for the longest text value. No character value shall be Ig
the value specified here.

IMP_VAR_LIM implementation litnitfor the length of a Variation Name. No Variation Name shall be Id
the length specified here.

IMP_DIC_NAME_LEN jsthe implementation-defined length of the external dictionary name used in t3
in the Create IRD Definition and Create IRD services.

nger than

nger than

able 7 and

definition.

(

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,
DEFINED_BY_SCHEMA_GROUP_WS_KEY )
REFERENCES IRD_SCHEMA_GROUP

Description

1

6.1.4.8 Table IRD Schema Group

Function

Each row|of this table names a set of IRD Pomains, IRD Tables and IRD Assertions that together specify one IR]
Database.|The inclusion of IRD Tables injan IRD Schema Group is subject to the constraint that it shall not contain
reference o any IRD Table that is not'contained in the same IRD Schema Group.

Definition

CREATE TABLE IRD_SCHEMA_GROUP

Rows are mserted mto thls table only by the servwes Create IRD Defmmon and Create IRD, and deleted only by

Reactivate  IRD; and the pa1r of columns DEFINED BY_SCHEMA _ GROUP OBJKEY,
DEFINED_BY_SCHEMA_GROUP_WS_KEY, which may be modified by a successful Reactivate IRD-servicg.
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DE D_BY_SCHEMA_GROUP_OBJ_KEY and DEFINED_BY_SCHEMA_GROUP_WS_KEY togethd
identify the Schema Group that was referenced when the IRD was created or most recently reactivated. Both are
NULL if the row represents the IRD Definition.

B

(
IRD_BCHEMA{GROUP_OBJ_KEY IRDS_KEY NOT NULL,

IRD_SCHEMA_GROUP_WS_KEY IRDS_KEY NOT NULL ,
PRIMARY.KEY (IRD_SCHEMA_GROUP_OBJ_KEY, IRD_SCHEMA_GROUP_WS_KEY),

IRD_SCHEMA_GROUP_NAME SQL_NAME NOT NULL)

Description

1

2

36

IRD_SCHEMA_GROUP_OBJ_KEY and IRD_SCHEMA_GROUP_WS_KEY together form the primary key of
the IRD Schema Group table.

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
(

INPD-_COLICAMA _MND | LN 1IDMC LN NAT NILIEL
U _OUTTEWVIA T _UDU IR T T T O IRLT  IN O T IVOTET,

IRD_SCHEMA:WS__KEY IRDS_KEY NOT NULL ,
PRIMARY KEY (IRD_SCHEMA_OBJ_KEY, IRD_SCHEMA_WS_KEY),

IRD_SCHEMA_NAME SQL_NAME NOT NULL UNIQUE
)

Description

| IRD_SCHEMA_OBJ_KEY and IRD_SCHEMA_WS_KEY together form the primary key of the IRI} Schema
table.

P IRD_SCHEMA_NAME is the SQL name of the IRD Schema.
6.].4.10 Table IRD Schema Reference

Fijnction

E4ch row of this table represents the inclusion of the referenced IRD Schema in the referenced IRD Schema Group.

Definition
CREATE TABLE IRD_SCHEMA_REFERENCE

(

IRD_SCHEMA_REFERENCE_OBJ\KEY IRDS_KEY NOT NULL ,
IRD_SCHEMA_REFERENCE_WS: KEY IRDS_KEY NOT NULL,

PRIMARY KEY (IRD_SCHEMA REFERENCE_OBJ_KEY, IRD_SCHEMA_REFERENCE_WS_KEY),

IRD_REF_SCHEMA_GROUP_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_REF_SCHEMA_GROUP_WS_KEY IRDS_KEY NOT NULL ,
CONSTRAINT IRD. SCHEMA_REFERENCE_FROM_IRD_SCHEMA_GROUP
FOREIGNKEY (IRD_REF_SCHEMA_GROUP_OBJ_KEY, IRD_REF_SCHEMA_GROUP_WS_KEY)
REFERENCES IRD_SCHEMA_GROUP
ON DELETE CASCADE ,

IRDUREF_SCHEMA_OBJ_KEY IRDS_KEY NOT NULL ,

{RD_REF_SCHEMA_WS_KEY IRDS_KEY NOT NULL ,

| CONSTRAINTIRD_SCHEMA_REFERENCE_TOIRD_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.

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.

Definitiofi

CREATEH TABLE IRD_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| COLUMN_OBJ_KEY IRDS_KEY ,
IRD| COLUMN_WS_KEY IRDS_KEY ,
UNIQUE (IRD_COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY):,
COINSTRAINT 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,IRD_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 ,
DATEEHME PRECISION CARDINAL
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CONSTRAINT IRD_DATA_TYPE_CONSISTENT
CHECK

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

ISO/IEC 10728: 1993 (E)

1

OR
DATA_TYPE IN (‘'REAL’, 'DOUBLE PRECISION’, 'FLOAT")
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
OR
DATA_TYPE IN ('INTEGER', SMALLINT', 'NUMERIC', 'DECIMAL")
AND CHAR_MAX_LENGTH IS NULL
AND (NUMERIC_PRECISION, NUMERIC_PREC_RADIX) IS'NOT NULL
AND NUMERIC_SCALE IS NOT NULL
AND ( NUMERIC_SCALE <> 0 AND NUMERIC/PREC_RADIX = 10
OR
NUMERIC_SCALE = 0 AND NUMERICPREC_RADIXIN (2, 10)

)
AND DATETIME_PRECISION IS NULL
OR
DATA_TYPE IN ('DATE', 'TIME', TIMESTAMP", INTERVAL')
AND CHAR_MAX_LENGTH IS NULL
AND (NUMERIC_PRECISION, NUMERIC_PREC_RADIX) IS NULL
AND NUMERIC_SCALE IS NULL
AND DATETIME_PRECISION‘IS NOT NULL

Description
IRD_DATA_TYPE-OBI_KEY and IRD_DATA_TYPE_WS_KEY together form the primary key o

Type Descriptor table.

F the Data

If the IRD Pata_type_descriptor belongs to an IRD Domain, then the combination of IRD_DOMAIN_(BJ_KEY

and IRD ‘DOMAIN_WS_KEY is the primary key of that IRD Domain, otherwise both are null.

If theJRD Data_type_descriptor belongs to an IRD Column, then the combination of IRD_COLUMN_(QBJ_KEY

and'IRD_COLUMN_WS_KEY is the primary key of that IRD Column, otherwise both are null.

The-value-of DATA_TYPE,_CHAR MAX [ENGTH, NUMERIC PRECISION NIIMERIC _PRE( 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

Function

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

Descriptio

1

40

(
IRD_DOMAIN_OBJ KEY IRDS_KEY NOT NULL ,

IRD_POMAIN_WS_KEY IRDS_KEY NOT NULL,
PRIMARY KEY (IRD_DOMAIN_OBJ_KEY, 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,

CONSTRAINT IRD_DOMAIN_CONTAINED_IN_IRD_SCHEMA

HOREIGN KEY (IRD_DOMAIN_SCHEMA_OBJ_KEY, IRD_DOMAIN_SCHEMA-WS_KEY)
REFERENCES IRD_SCHEMA

ON DELETE CASCADE,

IRD_DOMAIN_DEFAULT CHAR_DATA,

IRD_DOMAIN_CONSTRAINT_OBJ_KEY IRDS_KEY,

IRD_DOMAIN_CONSTRAINT_WS_KEY IRDS_KEY,

ONSTRAINT IRD_DOMAIN_CONSTRAINED_BY_IRD, GHECK_CONSTRAINT

OREIGN KEY (IRD_DOMAIN_CONSTRAINT_OBJ_KEY, IRD_DOMAIN_CONSTRAINT_WS_KEY)
REFERENCES IRD_CHECK_CONSTRAINT

ON DELETE SET NULL,

o0

CONSTRAINT IRD_DOMAIN_HAS_DATA_TYPE, DESCRIPTOR
CHEQK
(| SELECT COUNT (*) FROM IRD_DATA_TYPE_DESCRIPTOR AS X
WHERE ( IRD_DOMAIN=OBJ_KEY = X.IRD_DOMAIN_OBJ_KEY
AND IRD_DOMAINJWS_KEY = X.IRD_DOMAIN_WS_KEY ) )
=1

UNIQUE (IRD_DOMAIN.SCHEMA_OBJ_KEY, IRD_DOMAIN_SCHEMA_WS_KEY, IRD_DOMAIN_NAME)

IRD| DOMAIN_OBJ_KEY and IRD_DOMAIN_WS_KEY together form the primary key of the IRD Domai

tabl

!

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

Function

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

Cco

ntains a representation of the IRD table descriptors.

%
c

PIIniion

REATE TABLE IRD_TABLE

(

IRD_TABLE_OBJ_KEY IRDS_KEY NOT NULL,
IRD_TABLE_WS_KEY IRDS_KEY NOT NULL ,

PRIMARY KEY (IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY),

IRD_TABLE_NAME SQL_NAME NOT NULL,

IRD_TABLE_SCHEMA_OBJ_KEY IRDS_KEY NOT NULL,
IRD_TABLE_SCHEMA_WS_KEY IRDS_KEY NOT NULL ,
CONSTRAINT IRD_TABLE_CONTAINED_IN_IRD_SCHEMA
FOREIGN KEY (IRD_TABLE_SCHEMA_OBJ_KEY, IRD_TABLEXSCHEMA_WS_KEY)
REFERENCES IRD_SCHEMA
ON DELETE CASCADE,

SUPERTABLE_OBJ_KEY IRDS_KEY,
SUPERTABLE_WS_KEY IRDS_KEY
CHECK ( (( SUPERTABLE_OBJ_KEY IS NULLY) AND (SUPERTABLE_WS_KEY IS NULL ) )
OR
(( SUPERTABLE_OBJ_KEY IS NOT NULL ) AND (SUPERTABLE_WS_KEY IS NOT NULL ) ))
CONSTRAINT SUPERTABLE_PRESENT
FOREIGN KEY (SUPERTABLE_OBY-KEY, SUPERTABLE_WS_KEY)
REFERENCES IRD_TABLE
ON DELETE CASCADE,,

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

MIN_NAME_LEN'GARDINAL
CONSTRAINT MIN_NAME_LEN_RANGE_CHECK
CHECK{MIN_NAME_LEN > 0),
CONSTRAINT CONSISTENT_LEN_RANGE_CHECK
GHECK (MAX_NAME_LEN >= MIN_NAME_LEN),

IRD_TABLE_TYPE CHAR_DATA NOT NULL

ollbolcanmD TARDLC TN/ IANI'DACE TADL o N\ JICA\ARY
WITLLUIN \lr\IJ_ll'\ULl__l T v UAVYL TAULL, VILYY |,

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

Descriptitl)

1 IR

2 IR

thg

4 If
sy
of
sy

In
thd
fin

5 M
ha

6 M
ha

7 TH

B

D_TABLE_OBJ_KEY and IRD_TABLE_WS_KEY together form the primary key of the IRD Table table.
D TABLE_NAME is the SQL name of the IRD table.

D_TABLE_SCHEMA_OBJ_KEY and IRD_TABLE_SCHEMA_WS_KEY together form the primary key
IRD Schema that contains this table definition.

hot NULL, SUPERTABLE_OBJ_KEY and SUPERTABLE_WS_KEY together-form the primary key of tl
pertable (see 5.5.1) of the table defined by this row. The table defined by the current row is known as a subtab
the supertable. This table inherits all the columns and constraints of its supertable, including any columns t
pertable itself has inherited.

any situation where the sequence of columns in a table has significance, the inherited columns appear befo
columns of the table itself. This rule is applied recursively. Thus the columns of the highest supertable appe
Bt.

AX NAME LEN is the maximum length of an IRDS name for an IRD Table. No row in the IRD Table sh:
be an IRDS name longer than this value.

N_NAME_LEN is the minimum length of anIRDS name for an IRD Table. No row in the IRD Table shj
be an IRDS name shorter than this value.

e values of IRD_TABLE_TYPE have'the following meanings:

ASE TABLE: The IRD table being described is a persistent base table.

VIEW: The IRD table being-described is an IRD View.

8 VK
or
on

6.1.4.14]

Function

FRSIONABLE If trué; indicates that rows in the IRD table described by this row can reference either a versionab
non-versionable working set. If false, indicates that rows in the IRD table described by this row can referen
y a non-versionable working set.

[able IRD*View

he
le
he

rc
ar

all

all

le
Ce

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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IRD_TABLE_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_TABLE_WS_KEY IRDS_KEY NOT NULL ,

UNIQUE (IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY),
VIEW_DEFINITION CHAR_DATA NOT NULL ,
CHECK_OPTION BOOLEAN NOT NULL ,

UPDATABLE BOOLEAN NOT NULL ,

CONSTRAINT IRD_VIEW_HAS_CORRECT_TABLE_TYPE
CHECK
( (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')
),
CONSTRAINT UPDATABLE_AND_CHECK_OPTION_ARE_COMPATIBLE
CHECK ( (UPDATABLE, CHECK_OPTION) <> ('FALSE', 'TRUE"))
Description
1 IRD_VIEW_OBJ_KEY and IRD_VIEW_WS_KEY together form the primary key of the IRD View taple.
2 IRD_TABLE OBJ_KEY and IRD_TABLE_WS_KEY together form the primary key of the IRD Table that is this
IRD View.
3 VIEW_DEFINITION is a character representation of the <query expression> in the associated <view ddfinition>.
The character string representing the <query expression> shall be parsed according to the rules specified i ISO/IEC
9075, in the context of the schema in which the'<view definition> is contained.
4 The possible values of UPDATABLE liave 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 with the check
option as defined in ISO/TEC 9075.
’FALSE’ means the view cannot be updated; CHECK_OPTION shall also have the value 'FALSE’.
Whether andRD view is updatable is determined by parsing VIEW_DEFINITION in the context of the [RD table
definitiony
5 Where'the <query expression> includes a join, the columns on which the join is made shall not include ghe object
key-portion of the primary key of any table unless they also include the working set key portion of the primary key
of that same table.
6.1.4.15 Table IRD Column
Function

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

© ISO/IEC

i

IRD_
IRD_
MAN
SYs]
IRD_
IRD_|
CON
A
IRD
UNIG
UNIG

CON
(

OREIGN KEY (IRD_TABLE_OBJ_KEY, TRD_TABLE_WS_KEY)
REFERENCES IRD_TABLE
ON DELETE CASCADE,

COLUMN_NAME SQL_NAME NOT NULL ,
COLUMN_POSITION CARDINAL NOT NULL ,
DATORY BOOLEAN NOT NULL ,

[EM_MAINTAINED BOOLEAN NOT NULL ,
DOMAIN_OBJ_KEY IRDS_KEY,

DOMAIN_WS_KEY IRDS_KEY ,

STRAINT IRD_COLUMN_DEFINED_ON_IRD_DOMAIN

FOREIGN KEY (IRD_DOMAIN_OBJ_KEY, IRD_DOMAIN_WS_KEY)
REFERENCES IRD_DOMAIN ,

_[COLUMN_DEFAULT CHAR_DATA,

STRAINT IRD_COLUMN_HAS_DOMAIN-OR_DATA_TYPE
PHECK

AND
(IRD_COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY) NOT IN

FROM IRDODATA_TYPE_DESCRIPTOR )
OR
(IRD_DOMAI OBJ_KEY, IRD_DOMAIN_WS_KEY) IS NULL
AND
(IRD.COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY) IN

FROM IRD_DATA_TYPE_DESCRIPTOR )

UE (IRD_TABLE_OBJ_KEY, IRD_TABLE_WS_KEY,lRD_COLUMN_NAME) ,

UE (IRD_TABLE_OBJ_KEY, IRD_TABLE_WS:-KEY, IRD_COLUMN_POSITION),

(IRD_DOMAIN_OBJ_KEY, IRD. DOMAIN_WS_KEY) IS NOT NULL

(SELECT IRD_COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY

(SELECT IRD_COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY

Description

1

44
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If an IRD column belongs to an IRD base table, then the <table definition> and the <column definition> are

associated with that column.

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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2 IRD_COLUMN_OBJ_KEY and IRD_COLUMN_WS_KEY together form the primary key of the IRD Column

table.

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

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

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

1s "TRUE’ 3 d C 10 his TR is not allowe 1 C_S ' = has-3 ava
in which constraints are enforced. If MANDATORY is 'FALSE’, no such constraint applies. The default
this column, if none is specified, is "TFALSE’.

f If SYSTEM_MAINTAINED is "TRUE’, the values of this IRD Column are maintainéd by the
SYSTEM_MAINTAINED is 'FALSE’, they are maintained by the IRDS user. The default, value for this
if none is specified, is 'FALSE’.

8 IRD_DOMAIN_OBJ_KEY and IRD_DOMAIN_WS_KEY are null if the IRD’column being describ
defined on an IRD domain. Otherwise, the values of IRD_DOMAIN_OBJ_KEY-and IRD_DOMAIN_V
together form the primary key of the IRD domain on which the IRD column 'being described is based.

D The value of IRD_COLUMN_DEFAULT is null if the IRD column being described has no default valu

obeys the rules of ISO/IEC 9075 subclause <literal> that specifi¢s the default value for the IRD column,

6.1.4.16 Table IRD View Table Usage

Function
; Ie IRD_VIEW_TABLE_USAGE table has one row-for each table referenced by a <view definition>.

Definition

CREATE TABLE IRD_VIEW_TABLE_USAGE

(

IRD_VIEW_TABLE_USAGE_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_VIEW_TABLE_USAGE_WS_KEY IRDS_KEY NOT NULL ,

PRIMARY KEY (IRD_VIEW) TABLE_USAGE_OBJ_KEY, IRD_VIEW_TABLE_USAGE_WS_KEY),

IRD_VIEW_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_VIEW_WS.KEY 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 ,

ent status

value for

RDS; if
column,

ed is not
VS_KEY

e or if its

default value comes only from an IRD domain. Otherwise, IRD <COLUMN_DEFAULT contains a liferal that

IRD_TABLE_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_TABLE_Wo_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)

Debbli i.;Jll

1 IRD_VIEW_TABLE_USAGE_OBJ_KEY and IRD_VIEW_TABLE_USAGE_WS_KEY together form the
primary key of the IRD View Table Usage table.

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

3 _TABLE_OBJ_KEY and IRD_TABLE WS_KEY together form the primary key ©f the IRD Table used py
th¢ IRD View.

6.1.4.17 Table IRD View Column Usage

Function

The IRD| VIEW_COLUMN_USAGE table has one row for each column'referenced by a view.

Definitiop

CREATH TABLE IRD_VIEW_COLUMN_USAGE
(
IRD| VIEW_COLUMN_USAGE_OBJ_KEY IRDS_KEY NOT NULL ,
IRD| VIEW_COLUMN_USAGE_WS_KEY IRDSKEY 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 NOT-NULL ,
CONISTRAINT IRD_VIEW_COLUMN_USAGE_USED_BY_IRD_VIEW
FOREIGN KEY (IRD_VIEW-GBJ_KEY, IRD_VIEW_WS_KEY)
REFERENCES IRD.VIEW
ON DELETE CASCADE

IRD[ COLUMN_OBJLKEY IRDS_KEY NOT NULL,
IRD) COLUMN_WS-KEY IRDS_KEY NOT NULL,
CONSTRAINTNRD_VIEW_COLUMN_USAGE_USES_IRD_COLUMN
FOREIGN KEY (IRD_COLUMN_OBJ_KEY, IRD_COLUMN_WS_KEY)
REFERENCES IRD_COLUMN
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

(

IRD_TABLE_CONSTRAINT_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_TABLE_CONSTRAINT_WS_KEY IRDS_KEY NOT NULL ,

PRIMARY KEY (IRD_TABLE_CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT_WS_KEY),

IRD_CONSTRAINT_NAME SQL_NAME NOT NULL ,

IRD_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),

IRD_TABLE_OBJ_KEY IRDS_KEY NOT NULL,
IRD_TABLE_WS_KEY IRDS_KEY NOT NULL,

CONSTRAINT IRD_TABLE_CONSTRAINT_CONSTRAINS:IRD_TABLE
FOREIGN KEY (IRD_TABLE_OBJ_KEY, IRD_TABLE’ WS_KEY)
REFERENCES IRD_TABLE
ON DELETE CASCADE,

CONSTRAINT IRD_TABLE_CONSTRAINT (CONSTRAINS_IRD_BASE_TABLE
CHECK ( ( IRD_TABLE_OBJ_KEY;JRD_TABLE_WS_KEY ) IN
(SELECT ( IRD.TABLE_OBJ_KEY, IRD_TABLE_WS_KEY ) FROM IRD_TABLE
WHERE IRD_TABLE_TYPE <> 'VIEW) ),

CONSTRAINT IRD_TABLE_CONSTRAINT_IS_COMPLETE
CHECK ( ( SELECT,COUNT(*)
FROM'RD_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 JKEY
)
+ 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' )

RAIN

INT OBJ K 2
able Constraint table.

nt

h row in this table for which IRD_CONSTRAINT. (TYPE is ’CHECK’ is referenced by a row of IRD Chedk
Copstraint. The check clause in that row shall not be*false 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_CONSTRAINTSs tabte
that has Al CONSTRAINT_TYPE of "Unique’, 'Primary key’ or "Foreign key’. The rows list the columns that constitufe
each unique or primary key constraint, and the referencing columns in each foreign key constraint.

Definitior)

CREATE [TABLE IRD_KEY_COLUMN_USAGE
(
IRD_KEY_COLUMN_USAGE_OBJ_KEY IRDS_KEY NOT NULL,
IRD_|KEY-GOLUMN_USAGE_WS_KEY IRDS_KEY NOT NULL ,

PRINARY 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 )N
(SELECT IRD_TABLE_CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT *WS_KEY
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_KEY)

)

)
JOIN

(SELECT  IRD_TABLE_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.

2 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.

3 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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5  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 TABLE TRD_REF_CONSTRAINT
(
IRD| REF_CONSTRAINT_OBJ_KEY IRDS_KEY NOT NULL ,

IRD| REF_CONSTRAINT_WS_KEY IRDS_KEY NOT NULL ,
PRIMARY KEY (IRD_REF_CONSTRAINT_OBJ_KEY, IRD_REF_CONSTRAINT_WS_KEY),

IRD] CONSTRAINT_NAME SQL_NAME NOT NULL

IRD| TABLE_CONSTRAINT_OBJ_KEY IRDS_KEY NOT NULL,
IRD| TABLE_CONSTRAINT_WS_KEY IRDS_KEY NOT NULL,

UNIQUE_CONSTRAINT_OBJ_KEY IRDS_KEY NOT NULL ,
UNIQUE_CONSTRAINT_WS_KEY IRDS_KEY NOT NULL ,

MATCH_OPTION CHAR_DATA
CONSTRAINT MATCH_OPTION_RANGE_CHECK
CHECK (MATCH_OPTION IN (‘NONE', 'PARTIAL", 'FULLY)Y))

UPDATE_RULE CHAR_DATA
CONSTRAINT UPDATE_RULE_RANGE_CHECK
CHECK
(UPDATE_RULE IN (CASCADE', 'SET. NULL’, 'SET DEFAULT"),

DELETE_RULE CHAR_DATA
CONSTRAINT DELETE_RULE_RANGE-CHECK
CHECK

(DELETE_RULE IN ('CASCADE’, 'SET NULL', 'SET DEFAULT"),

COINSTRAINT IRD_REF_CONSTRAINT_IS_IRD_TABLE_CONSTRAINT
CHECK
((IRD_TABLE_CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT_WS_KEY ) IN

(SELECT (IRD_TABLE_CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT_WS_KEY )
FROM IRD_TABLE_CONSTRAINT

WHERE IRD_CONSTRAINT_TYPE ='FOREIGN KEY")
),

CONSTRAINT IRD_REFED_COLUMNS_ARE_PRIMARY_KEY
CHECK
(T UNIQUE_CONSTRAINT _OBJ_KEY, UNIQUE_CONSTRAINT_WS_KEY JIN

(SELECT ( IRD_TABLE_CONSTRAINT_OBJ_KEY, IRD_TABLE_CONSTRAINT_WS_KEY )
FROM IRD_TABLE_CONSTRAINT

WHERE IRD_CONSTRAINT_TYPE ='PRIMARY KEY')

)
Description

1 IRD_REF_CONSTRAINT_OBJ_KEY and IRD_REF_CONSTRAINT_WS_KEY together form the primary key
of the IRD Ref Constraint table.
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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).

Each row in this table references some row in IRD Table constraint, for which IRD_CONSTRAINT| TYPE is
"PRIMARY KEY’ (whose set of key columns, defined by the corresponding columns of IRD KeyColumn Usage,
are 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 IfIRD_CONSTRAINT_TYPE is 'FOREIGN KEY’, then
a) 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:

NONE: 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 an updlate 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 of DELETE_RULE have the following meanings for a referential constraint that has a <delgte 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, 'CHECK)
REFERENCES IRD_TABLE_CONSTRAINT (IRD_TABLE_CONSTRAINT_OBJ_KEY,
IRD_TABLE_CONSTRAINT_WS_KEY, IRD_CONSTRAINT_TYPE)
ON DELETE CASCADE ,

IRD_IASSERTION_OBJ_KEY IRDS_KEY,
IRD_IASSERTION_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_CONSTRAINS* DOMAIN
FOREIGN KEY (IRD_DOMAIN_OBJ_KEY, IRD_DOMAIN_WS_KEY)
REFERENCES IRD_DOMAIN

ON DELETE CASCADE,

CONSTRAINT IRD_CHECK_CONSTRAINT_HAS_UNIQUE_TYPE
CHECK
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 IRD.ASSERTION_WS_KEY = Y.IRD_ASSERTION_WS_KEY
)
 SELECTXCOUNT(*) FROM IRD_TABLE_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)

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:

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.

3 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.

4 IRD_ASSERTION_OBJ_KEY and IRD_ASSERTION_WS_KEY together form a foreign key referrillg to the
table IRD Assertion. Every row in the IRD Assertion table has a corresponding row in this table,

4 IRD_DOMAIN_OBJ_KEY and IRD_DOMAIN_WS_KEY together form a foreign key referring to the table IRD
Domain, if the row in this table represents a constraint on a domain.

6 The <check constraint definition> ensures that every check constraint is associated with one and only fone of a
domain or a table or an assertion.

Where the <search condition> includes a join, the columns on which the joivis made shall not include lI‘C object
key portion of the primary key of any table unless they also include the working set key portion of the pritpary key
of that same table.

6.1.4.22 Table IRD Check Table Usage

Function

THe IRD_CHECK_TABLE_USAGE table has one row_for each table referenced by a <check constraint definjfition> or
<gssertion check>.

D¢finition
CREATE TABLE IRD_CHECK_TABLE_USAGE

(

IRD_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),

IRD_CHECK_CONSTRAINT_OBJ_KEY IRDS_KEY NOT NULL,
IRD_CHECK_CONSTRAINT_WS_KEY IRDS_KEY NOT NULL,
CONSTRAINTMRD_CHECK_TABLE_USAGE_USED_BY_IRD_CHECK_CONSTRAINT
FOREIGN KEY (IRD_CHECK_CONSTRAINT_OBJ_KEY, IRD_CHECK_CONSTRAINT_WS_KEY)
REFERENCES IRD_CHECK_CONSTRAINT
ON DELETE CASCADE,

iBD_TABLE_OBJ_KEY IRDS_KEY NOT NULL ,
RO TABLE-WS KEY-RDS_KEY-NOTNULS
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 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.

6.14.23

Table IRD Check Column Usage

Function

ARY KEY (IRD_CHECK_COLUMN_USAGE_OBJ_KEY, IRD_CHECK_COLUMN.,USAGE_WS_KEY),

IRD_CHECK_CONSTRAINT_OBJ_KEY IRDS_KEY NOT NULL ,
IRD_CHECK_CONSTRAINT_WS_KEY IRDS_KEY NOT NULL ,

NSTRAINT 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_COLUMN_OBJ_KEY IRDS_KEY NOT NULL,

IRD
CO

| COLUMN_WS_KEY IRDS_KEY NOT NULL ,
NSTRAINT IRD_CHECK_COLUMN_USAGE_USESZRD_COLUMN
FOREIGN KEY (IRD_COLUMN_OBJ_KEY, IRD ~6OLUMN_WS_KEY)
REFERENCES IRD_COLUMN
ON DELETE CASCADE

Descriptjon

1 IK
fg

2 IR

3 IR

D_CHECK_COLUMN_USAGE_OBJ_KEY and IRD_CHECK_COLUMN_USAGE_WS_KEY toget
rm the primary key of the IRD Check Column Usage table.

D_CHECK_CONSTRAINT_OBJ_KEY and IRD_CHECK_CONSTRAINT_WS_KEY together form

piimary key of the IRD Check Constraint that uses the IRD Column.

6.14.24

Table IRD Assertion

iIcr

the

D_COLUMN_OBJ_KEY and IRD_COLUMN_WS_KEY together form the primary key of the IRD Colufnn
uged by the IRD Check Constraint.

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

PRI
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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

ISO/IEC 10728: 1993 (E)

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
ON DELETE CASCADE,

IRD_CONSTRAINT_NAME SQL_NAME,

IRD_CONSTRAINT_NAME)
)

Description
Assertion table.

primary key of the IRD schema that contains the assertion.

key of the IRD check constraint that expresses the assertion.

4 IRD_CONSTRAINT_NAME is the name of-the IRD assertion.

UNIQUE (IRD_CONSTRAINT_SCHEMA_OBJ_KEY, IRD_CONSTRAINT_SCHEMA_WS(KEY,

NPTE - 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

Finction

F
T
tHe data modelling facility,defined in this standard.
T

he IRDS name of.the module is defined as follows:

characters (“-p”) are omitted.

2 3

Lanaanra; o

body in accordance with 1SO 3166, the rém inder being at the discretion of that national standards body.

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

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

1 IRD_ASSERTION_OBJ_KEY and IRD_ASSERTION_WS_KEY tggether form the primary key of| the IRD

D IRD_CONSTRAINT_SCHEMA_OBJ_KEY and IRD_CONSTRAINT_SCHEMA_WS_KEY together form the

3 IRD_ASSERTION_CHECK_OBJ_KEY and IRD_ASSERTION_CHECK_WS_KEY together form the primary

his Common table contains,a row for each module of IRD Definition or IRD content controlled in an IRD Database by

a) for an International Standard, *ISnnnnnn-p’, where nnnnnn is the number of the international standgrd. For a
multispart or multi-module standard, p is the part or module number. For a single-part standard, th¢ last two

member
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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

)

Descriptio

1 IRI
tab.

2 If§

onl
ven

6.1.4.26 T

Function

Each row

has one apd only one IRD content status.

All data with a specific content status has the same IRD content statu§/class (uncontrolled, controlled or archived).

Definition

CREATE
(
IRD_
IRD_|
PRIM

CON
IRD_|

(
(

)

n

D MODULE_OBJ_KEY and IRD_MODULE_WS_KEY together form the primary key of the IRD*Module
e.

TANDARD_MODE is "TRUE’, it specifies that the implementation of this Module, as installed, is to provid
y standard IRDS services, without any vendor extensions enabled. If STANDARD_MGODE is 'FALSE’, an
dor extensions are available.

< o

able IRD Content Status

-

of this Common table defines a status in which objects or definition objects can exist. Each IRD working s¢

TABLE IRD_CONTENT_STATUS

CONTENT_STATUS_OBJ_KEY IRDS_KEY,NOT NULL ,
CONTENT_STATUS_WS_KEY IRDS(KEY NOT NULL ,
ARY KEY (IRD_CONTENT_STATUS_OBJ_KEY, IRD_CONTENT_STATUS_WS_KEY),

STRAINT_ENFORCED BOOLEAN NOT NULL ,

CONTENT_STATUS_CLASS CHAR_DATA

CONSTRAINT IRD_CONTENT_STATUS_CLASS_RANGE_CHECK

CHECK (IRD_CONTENT_STATUS_CLASS IN (UNCONTROLLED,
'CONTROLLED’, '"ARCHIVED")

)

Descriptig

n

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

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

3 IRD_CONTENT_STATUS_CLASS - The status class has three possible values as follows:

"UNCONTROLLED’, "CONTROLLED’, ’ARCHIVED’

4 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.

ciniion

g

CREATE TABLE INSTALLATION_DEFAULT

L

SO/IEC ISO/IEC 10728: 1993 (E

\

INSTALLATION_DEFAULT_OBJ_KEY IRDS_KEY NOT NULL ,
INSTALLATION_DEFAULT_WS_KEY IRDS_KEY NOT NULL ,

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)

CONSTRAINT INSTALLATION_DEFAULT_HAS_EXACTLY_ONE_ROW
CHECK (1 = SELECT COUNT(*) FROM INSTALLATION_DEFAULT )

)
D¢scription

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

>

No IRDS name shall be shortér.than the length specified here.
6.1.4.28 Table IRD Working Set Privilege

Fynction

E4ch row of this Coimmon table represents a permission granted to a specific IRDS User to access a specific IRD

sef.

Definition

CREATE TABLE IRD_WORKING_SET_PRIVILEGE

INST_NAME_MAX - installation default for the maximum length of an IRDS name for a row in any IR

8 INST_NAME_MIN - installation default for the minimum length of an IRDS name for a row in any IR

INSTALLATION_DEFAULT_OBJ_KEY andZINSTALLATION_DEFAULT_WS_KEY together form the

D Table.

ID Table.

working

(
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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Descriptjon

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
IRD_WORKING_SET_PRIVILEGE_GRANTED_ON_IRD_WORKING_SET

REFERENCES IRD_WORKING_SET
ON DELETE CASCADE,

PRIVILEGE CHAR_DATA
CONSTRAINT IRD_WORKING_SET_PRIVILEGE_RANGE_CHECK
CHECK (PRIVILEGE IN ('SELECT’, 'INSERT', 'DELETE', 'UPDATE') ),

GRANTABLE BOOLEAN NOT NULL ,

UNIQUE (IRD_GRANTEE_OBJ_KEY, IRD_GRANTEE_WS_KEY, ON_WORKING_SET KEY,
IRD_GRANTOR_OBJ_KEY, IRD_GRANTOR_WS_KEY, 'PRIVILEGE ),

IRD_WORKING_SET_PRIVILEGE_OBJ_KEY and IRD_WORKING_SET_PRIVILEGE_WS_KEY together
farm the primary key of the IRD Working Set Privilege table.

IRD_GRANTOR_OBJ_KEY and IRD_GRANTOR_WS_.KEY together form the primary key of the user who
granted access privileges on the working set being described.

IRD_GRANTEE_OBJ_KEY and IRD_GRANTEE-WS_KEY together form the primary key of the IRDS Usger,
possibly 'PUBLIC’, to whom access privileges:have been granted.

ON_WORKING_SET_KEY is the primary-key of the working set on which access privileges have been granted.
The values of PRIVILEGE have the:following meanings:
SELECT - The user has select privileges on this working set.
DELETE - The user hagideléte privileges on this working set.
INSERT - The userhas insert privileges on this working set.
UPDATE - The user has update privileges on this working set.

IflGRANTABLE is "'TRUE’, the grantee may grant the privilege to other IRD Users. Otherwise he may not.
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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

(
(SELECT IRD_OBJECT_KEY AS NAME_KEY, IRD_WORKING_SET_KEY
FROM IRD_OBJECT )
JOIN
(SELECT 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
UNION
SELECT IRD_TABLE_KEY, 'TABLE’, IRD_TABLE_NAME ,
IRD_TABLE_SCHEMA_KEY
FROM IRD_TABLE
UNION
SELECT IRD_COLUMN_KEY, 'COLUMN’, IRD_COLUMN_NAME,
IRD_TABLE_KEY
FROM IRD_COLUMN
UNION
SELECT IRD_CONSTRAINT_KEY, 'TABLE'CONSTRAINT',
IRD_CONSTRAINT_NAME, IRD_TABLE_KEY
FROM IRD_TABLE_CONSTRAINT
UNION
SELECT IRD_CONSTRAINT_KEY, 'ASSERTION,
IRD/CONSTRAINT_NAME, IRD_SCHEMA_KEY
FROM IRD_ASSERTION
UNION
SELECT IRD_DOMAIN_KEY, 'DOMAIN CONSTRAINT’,
IRD_CONSTRAINT_NAME, IRD_DOMAIN_SCHEMA_KEY
FROM IFD) DOMAIN

)
USING NAME_KEY)
)

Ipescription

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

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_JOBJECT_VERSION USING (IRD_OBJECT_KEY)
JOIN
IRD_[WORKING_SET USING (IRD_WORKING_SET_KEY)

Descriptign
1 This view 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. It isprovided to make the contents of that Internfil
table visible.

Definitiorf
CREATE VIEW IRD_WORKING_SET_VIEW AS

SELECT *
FROM IRD_WORKING_SET

Descriptign
1 This view contains all the columns-of the IRD Working Set table.
6.1.5.4 View IRD Reference Path

Function

This view contains one;row for each row in the IRD Reference Path table. It is provided to make the contents of that
Internal tgble visible.

Definitior]

CREATE VIEWIRD_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 IRD Definition Level Change Control

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

DTE - The initial contents specified below are the minimum necessary to support the operation of an IRDS. They are not intendeéd-td
triction on possible contents, other than those specified elsewhere in this standard.

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

imply any

DTES

Where a value is provided for an object key or working set key, this is done purely to make the references bétween rows clear. In an 3
implementation the values used in such columns are implementation-dependent.

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 claril
shown below as a single column, with a pair of values separated by commas. The object key always comes first.

For readability, column headings in the tables within this clause are shown in the infommnal style introduced in clause 5. They can be rg
formal SQL names as described there; for example, Working Set Name refers to WORKING_SET_NAME.

a) Rows in the IRD Working Set table to reflect the existence of two non-versionable working sets named Eny
and Common, each with a null working set version name.

Table 2 - IRD Working Set

Cormresponding rows in the Object and Object Version tables shall also exist, conforming tothe'structure and constraints specified in 6.

ctual

y they are

1.4,

lated to the

ironment

Working Set | Working Working Set Based on IRD Content | Versionablg

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 two IR]

set.

Table 5 - IRDS User

DS Users

named IRDS and IRDS Administrator; the rows in IRD Object Version shall refer to the Environmen{ working

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) Rq

e)

62

where impl1, impl2, impl3 and impl4 represent the implementor-defined limits as specified in 6.1.4.6.

Table 7 - IRDS Dictionary

bws in the IRDS Dictionary, IRD Object Version and IRD Object tables to reflect the existence of the new IRD
Definition; the row in IRD Object Version shall refer to the Environment working set.

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.

Rgws in the IRD Content Status, IRD Object Version and IRD Object tables to reflect the existence of the IRD
Content Status values 'UNCONTROLLED’, "CONTROLLED’ and ’ARCHIVED?’, each belonging to the IR
Content Status Class with the same name; the rows in'IRD Object Version shall refer to the Common working sgt.

Table 26 - IRD Content Status

There is

Object Key | Working Set Key | Constraint Enforced | Content Status Class
00260001 00020002 FALSE UNCONTROLLED
00260002 00020002 TRUE CONTROLLED
00260003 00020002 TRUE ARCHIVED

no implication that the value of CONSTRAINT _ENFORCED for

IRID_CONTENT_STATUS_CLASS is restricted to that shown here.

Seits0f rows in the IRD Working Set Privilege, IRD Object Version and IRD Object tables representing privileg

a particu

D

CS

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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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
00020001 00020001

00280004 | 00020002 | 00050001, | 00050002,| 00020001 | SELECT | TRUE
00020001 00020001

00280005 | 00020002 { 00050001, | 00050002,| 00020002 | UPDATE ‘| TRUE
00020001 00020001

00280006 | 00020002 | 00050001, | 00050002,| 00020002 |.DELETE | TRUE
00020001 00020001

00280007 | 00020002 [ 00050001, | 00050002,| 00020002 | INSERT | TRUE
00020001 00020001

00280008 | 00020002 | 00050001, | 00050002:}.°00020002 | SELECT | TRUE
00020001 00020001

62 IRD Level

6.2.1 IRD Level data structure

b)  Such rows in other tables, with corresponding rows:in the IRD Object Version and IRD Object tables, as afe needed
to ensure the existence in any newly-created IRD of all the Common tables listed in 5.2; the rows in IRD Object
Version shall refer to the Common working set.

e IRD level data structure is described informally in 5.4, and formally in that part of an IRD Definition which was

adtivated when each IRD was ¢reated; this will always include all the Common tables. The structure represented in figure
14 is defined for the purpose of specifying rules and describing the operation of IRDS services. There is no requirement

t any implementation actually uses this structure.

ch IRD contains:

) Amvinstance 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.

6.2.2 IRD Level Initial Contents

NOTES

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)

Tahte-2=IRD-Working-Set
Working Working | Working Set Based On IRD Content | Versionable
Set Key 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 the IR]
tent Status values "UNCONTROLLED’, CONTROLLED’ and ’ARCHIVED’ -each belonging to the IR]

Co

Content Status Class with the same name. The rows in IRD Object Version shall refer to the Common working s¢!
in this IRD.
Table 26 - 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
Thgre is no implication that -the value of CONSTRAINT ENFORCED for a

IRID_CONTENT_STATUS_CLASS.is restricted to that shown here.

for
fou

e IRDS User named IRDS Administrator to access the Common working set in this IRD; this set shall contai
rows representing ‘privileges with the values of PRIVILEGE being SELECT, DELETE, INSERT an
UPDATE respectively. The rows in IRD Object Version shall refer to the Common working set in this IRD.

A sFof rows in the IRD Working Set Privilege, IRD Object Version and IRD Object tables representing privilegg:

- U

particular

[

[=79=]



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

© ISO/IEC

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, | 00050002, | 00021002 | INSERT | TRUE
00020001 | 00020001

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

In

addition, arow shall be added to the IRDS Dictionary table in the current IRD Definitiondepresenting the newly

-created

IRD as shown below; the corresponding row in IRD Object Version shall reference the Environment working set in the
cufrent IRD Definition.

Table 7 - IRDS Dictionary

Dictionary | Dictionary| Dictionary Dictionary Active | Schema Schema
Object Key| Working | Name Group Group
Set Key Object Key Working
Set Key
00070002 | 00020001 | as specified TRUE as specified as specified

6.]

IRD General Rules

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

631 Use of primary key

i) IRD'OBJECT_KEY

i) 5JIRD_WORKING_SET_KEY

| _-These columns form the primary key

a) All IRD tables-except intemnal tables contain the columns

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

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 OFKINg S AV-2 citherwitnin a ve 1 ce QW) Or along a
ensure that no referenced object may be changed outside the working set containing the reference, causing unexpeete
side effe¢ts, the following rules shall be enforced by any service which could cause them to be violated:

a) Any working set whose working set key is referenced in the BASED_ON_WORKING_SET_KEY celumn of ope
or [more other working sets shall refer to an IRD content status belonging to the Controlled content status class

b) Any working set whose working set key is referenced in the REFTO_WORKING_SET_KEY' column of one for
mIre IRD Reference Paths shall refer to an IRD content status belonging to the Controlled-content status class

6.3.3 Resolution of references

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

6.3.4 Riesolution of references within a version path

The “version path” of a working set WSp is a sequence of working sets' (WS, ..., WS1) where each working set WS;
(n>=p>1)|is based on WSj-1.

Whenevgr a reference is made to an object version in the currentwversion path, the working set identifier of the referencpd
object verrsion is taken to be that of the working setin the currént version path containing the latest version of the referenced
object.

6.3.5 Rleferences depending on a reference path

Where afreference is created or amended sotas to refer to an object version outside the current working set materializatign,
such areference shall only be allowed if there is a reference path defined from the referencing working set to the referencg
working|set.

Referenges along a reference path-are resolved after materialization of both the From and To working sets; when this
materialfzation occurs, the To.working set shall be controlled (see 6.3.2). The working set identifier of an object versipn

in the materialization of the To working set is taken to be the identifier of the To working set for the purposes of resolvipg
referencds along the reference path.

6.3.6 Referencepaths and version paths

No refergnCe,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 whlch descrlbe the structure of the IRD level The

he parallelism between the IRD level and the IRD
definition level is reflected in the great similarity between
e IRD and IRD definition services. In the remainder of
ause 7, any topic refers to both levels unless otherwise
kplicitly stated.

o O

~1

2 Access to IRDS data via Database Services
Processor

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

a2

712.1 Prevention of circumvention of IRDS security and
integrity

<

Vhere an IRDS Services Interface Processor utilizes the
ervices of a database services processor, “the
plementation shall be such that it shall not b€ possible
circumvent the security and integrity provisions of the
S Services Interface Processor througlidirect use of the
htabase services processor.

w

[=N

ne possible way of preventing such.circumvention would
e to define the IRDS Services Interface Processor as the
nly authorized processor.-of the IRDS databases via the
htabase services processor.

Qo g0

712.2  Access to. IRDS Data using a standard Database
Language

An IRDS Services Interface Processor may optionally

low,the-use of a standard database language syntax to
ess thc IRDS database The IRDS Services Interface
sSto
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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
sess10n agamst a named IRD or IRD Deﬁmtlon To end

s ; ervicg that must
be 1nvoked is the Close IRDS service~This service
disconnects the client application from the IRD$ Services
Interface Processor.

There are two exceptions to the above: the Create IRD
Definition service and Drop\IRD Definition| services.
These do notrequire a priorOpen IRDS service. The Create
IRD Definition service creates a new IRD Defirition, and
includes an implicit Open IRDS against the newfly created
IRD Definition. The.Drop IRD Definition servicg drops an
existing IRD Definition.

The entire time in which a client application is ¢onnected
to the IRDS Services Interface Processor is calledl an IRDS
session:Thus, an IRDS session always begins|when the
Open'IRDS service is invoked and ends when [the Close
IRDS service is invoked.

A client transaction may include activity in| multiple
concurrent IRDS sessions. The activity off a client
transaction within a single IRDS session is here feferred to
as an IRDS transaction.

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

All updates made to either level are made as part of an
IRDS transaction. These updates are not copnsidered
permanent until that IRDS transaction is compl¢ted using
either the Commit service or the Close IRDS service. In the
event of a task or system failure, the IRDS| Services
Interface Processor will automatically roll back any IRDS
transaction that was in progress as if that IRDS tfansaction

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.

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

© 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

and IRD[definifion updaies made during thaf IRDS
transactiop. The Rollback service ends the current IRDS
transactign and starts the next IRDS transaction by
cancelling all of the IRD and IRD definition updates made
during thgt IRDS transaction. The Close IRDS service ends
the last transaction and the session.

Throughqut the remainder of this document the terms
’IRDS transaction’ and 'IRDS session’ are abbreviated to
"transactipn’ and ’session’ respectively.

7.32 IRDS users and privileges

A user of the IRDS must be predefined to the sy stem before
that user dan access the IRD or IRD definition. This is done
by creating an instance of the IRDS User object type with
an IRDS pame equal to the name of the user.

When a client application requests IRDS services, it always
does so dn behalf of a user. At open time, the services
interface [validates the user’s identifier and ensures that
there is a|matching IRDS User object. If there is not, the
open failg and access is denied.

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

7.4 Object selection

g data in an IRD,or IRD definition, the client

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

then becomes associated with the specified criteria and-the
matching set of rows and is used in subsequent refrieval
and update operations to process each row in the set.Rows
can be fetched until a 'no data’ indication isHgiven. The
cursor can then be closed to free any resources associated
with it.

Cursors are used to establish position on rows representin
object versions. When a cursor.is{irst opened, the cursg
is positioned before the first row.\Each successful Retriev
Object service moves the, cursor forward to the next ro
before retrieval, leavingithe cursor positioned on the roy
retrieved.

< < O = 0Q

The Modify Object’service does not change the position (
the cursor. The Delete Object service leaves the cursg
positioned:before the row following that deleted, if any.
the last@ow is deleted, or the Retrieve Object service
requested when the cursor is already positioned on the lag
row, the cursor is positioned after the last row.

IS

-

This International Standard places no limit on the numbg
of cursors that may be opened in a single session, nor 0
the number of sessions that may be active at the same time.

=

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

[

All cursors are automatically closed at the end of |a
transaction or at the end of a session.
7.6 Diagnostics

At the completion of any service, the application receive
immediate feedback about the outcome of the service b

1%

o<

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

Invokmg the Open IRDS serv1ce estabhshes an IRDS

ivilege. The Create Working Set service can be used to
eate a 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.

e nsed-tg alter the
IRD Content Status ofa spec1fxed workmg set./Alfering the
IRD Content Status requires the IRDS Services [[nterface
Processor to perform all consistency checks necgssary to
ensure that no referential integrity constraints are|violated.

7.8 Operations on Abstract Data Structures

The effect of the servicésun clause 9 is described in terms
of changes to the abstract data structures despribed in
clause 6. As stated an clause 6, it is not requirgd that an
implementation-use physical data structures corripondin g

directly to<hese abstract data structures. It is|also not
required ¢hat the implementation of a particulgr service
cause ‘operations on the physical data structpres that
correspond 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
dlient application both require access to this information in
e form of constants. These constant values allow an
application to be readily ported from one IRDS
implementation to another.

any of the constants defined in this section fulfil this goal.
(Dthers are particular to the IRDS Services Interface. Note
at where non-numeric values beginning with ’t’ are
diven, the actual value is always taken from the similarly
amed row in one of the tables specified above. Where
on-numeric values beginning with 'n’ are given, the actual
alue is implementor-defined, but is not represented in one
df the above tables. In either case, each
andard-conforming implementation will provide
documentation of the appropriate actual values.

OTE - For the Pascal language binding that is implicit in this version of
is International Standard, enumerated types are used wherever possible
preference to numeric or character constants with predefined values.
pr bindings to other languages, a similar mechanism should be used
here available. If no directly equivalent mechanism exists, the most
Imilar possible mechanism should be used.

v < e

@)

.1.1 Name Length Limits

Vithin the IMP_LIMITS table, there afe two columns that
efine limits on the lengths of various IRDS names. The
orresponding services interface.\constants are in the
bllowing form:

= 0 O

dsNameLim
IfdsVarLim

=11;
=12;

IrdsNameLim_<i$ derived from the column
IMP_NAME_LIM of table IMP_LIMITS (see 6.1), and
defines the-maximum length of an IRDS name.

IrdsVarLim is derived from the column IMP_VAR_LIM

ISO/IEC 10728: 1993 (E)

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;

IrdsSessIdLim defines the length of the-IrdsSessId data
type (defined below).

IrdsCurldLim defines the length'ofithe IrdsCursorld data
type (defined below).

IrdsImpDicNameLen /is--derived from tlll,r column
IMP_DIC_NAME_LEN of the single row ir} the table
IMP_LIMITS (se¢_6.1), and defines the length of the
IrdsImpDicNamg data type (defined below).

IrdsKeyLen defines the length of the IrdsKey|data type,
defined formally by the IRDS_KEY domain ih clause 6,
and for the services interface in 8.2.1 below

8.1.4 Data Types

Each IRD_DOMAIN defined in the IRD Definjtion has a
value for the column DATA_TYPE, corresponding to one
of the data types specified in ISO/IEC 9075. Thejallowable
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 PRECISIPN}
IrdsDataTypeFloat, {FLOAT}

IrdsDataTypelinteger, {INTEGER}
IrdsDataTypeSmallint, {SMALLINT}
IrdsDataTypeNumeric, {NUMERIC}
IrdsDataTypeDecimal, {DECIMAL}
IrdsDataTypeDate,  {DATE}

of _table IMP_LIMITS (see 6.1), and defines the
! lengthof L o

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.

dsBatatypeHime—{HME———
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

© ISO/IEC

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

IrdsDate = record

IRD_CONTENT_STATUS_CLASS. The allowable Year packed array [1..4] of char;
values for this column are defined in 6.1. For the services Slem h char, )
interface, these values have been equated to the following Sgp?é gﬁgkred array [1..2] of char;
values of the enumerated type IrdsDcsCls: Day pack'ed array [1..2] of char;
IrdsDcsCls = ( end;
dsDcsCl tl NCONTROLLED
::dz , n ! ,\ ROLLED} ) where the value of each of Sepl and Sep2 is ignored on

IrdsBcsClsArch  {ARCHIVED}
)i

8.1.6 Close Type parameter

The Cloge IRDS service has a parameter that indicates
whether] any uncommitted transaction should be
committdd or rolled back. The possible values of this
parametef are defined by the following enumerated type
IrdsClosgType:

IrdsClosgType = (
RequiestirdsCommit,
RequiestirdsRollback

);

{ COMMIT }
{ ROLLBACK}

8.2 Service data types

Based on the constants defined in the previous section, the
correspopding types can now be defined. While the values
of some pf the constants are implementation-defined, the
types ame implementation-independent due to their
referencgs to the constants previously defined.

8.2.1 Cplumn data types

A colump has a specific data type as specified in the SQL
standard| (ISO/IEC 9075), which\corresponds to a
particulaf Pascal data type, as follows:

Columns| with a data type-of INTEGER or SMALLINT,
also UMERIC o "DECIMAL where both
NUMERIC_SCALE ‘and NUMERIC_PRECISION are
zero, map to the Pascal integer type.

Columnjs with a data type of REAL, DOUBLE
PRECISION)or FLOAT, also NUMERIC or DECIMAL
where either NUMERIC_SCA 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;

72

input, and is ’-’ on output.

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

IrdsTime = record

Hour packed array [1::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 valae of each of Sepl and Sep2 is ignored ¢n
input, and is»’ on output, and the value of Sep3 is ignorgd
on input, and is °.” on output.

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

IrdsTimestamp = record

Date IrdsDate;

SepT char;

Time IrdsTime;
end;

where the value of SepT is ignored on input, and is :’ ¢n
output.

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

Irdsinterval = record

Days packed array[1..7] of char;

Sepl char;

Time IrdsTime;
end;
where-the-value-of-Seplistgnored-onnput-and-is—=-0n
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..IrdsNamelLim] of char;

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

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

dsVarName is the data type used to define all variation
ames.

Userld is the data type used to define the identifiers, in
mplementation-defined format, by which IRDS users
¢ identified to the IRDS..

e data types for control identifiers used as parameters to
ious services are specified below. Reference is made to

IrdsSessld =

packed array [1..IrdsSessldLim] of chat;
IrgsCurld =

packed array [1..IrdsCurldLim] of char;
IrdgslmpDicName =

packed array [1..IrdsImpDicNameLen] of char;

[rdsSessId is the data-type used to define the session
identifier parameters used in clause 9.

[rdsCurld is the-data type used to define the cursor
identifier parameters used in clause 9.

[rdsImpDicName is the data type used to define the IRD
Definition name and IRD name parameters used in clause
0!

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 : packed array [1..2] of ch

ar;
ar;

end;

IrdsStateRec = record

IrdStateSeq tinteger;
IrdReturnedState : IrdsState;
IrdConstraintSchema : IrdsSQLName;
IrdConstraintName  : lrdsSQLName;
IrdSchemaName 7IrdsSQLName;
IrdTableName . IrdsSQLName;
IrdColumnNumber \ \*: integer;
IrdColumnName : IrdsSQLName;

end;

IrdState defines the state number data type for the IRDS.
The IRDS,state is of the form CCNNN where {CC is the
two digitclass and NNN is the three digit subcjass.

IrdStateSeq is the sequence number of the stafe record.
All state records created by the same service irjvocation
are consecutively numbered beginning with on.

IrdReturnedState is the state that would h3ve been
returned if this had been the only condition raiged.

IrdConstraintSchema, IrdCons tName,
IrdSchemaName, IrdTableName, IrdColuurﬁlNumber
and IrdColumnName contain additional inflormation
depending on the state being reported. Their values are
described fully in Annex A.

8.2.5 Service Return Code

The following type definition defines the slruct:Lre of the
parameter in which each service reports its suyiccess or
failure.

IrdsRetCode = record
NumStates :integer;
State . IrdState;

ond

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

© 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.

NumCols :integer,
Co'ﬁ%%%f d array [1..NumCols] of ColType specifies the data type of each column.
CCOQ Ian |a| |m" e lffﬁﬁf,&.“a’"e; The variant appropriate to ColType contains the supplied
ColType  : IrdsDataType; or returned value.
case ColType of
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

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

perations on the Abstract Data Structure

AJIV OUL VLU L ViIGLS Gav 22 aVAL AR aaad VOURSAUER UL RS

standard using Pascal as defined in ISO 7185. Ineach case,
afbroad indication of the success or failure of the service is
ptovided in the RetCode parameter; subsequent use of the
et Diagnostics service will provide more detailed
iffformation about the success or failure of the most recent
s¢rvice request. Specifically, after every service request,
tCode.State is set to the highest state detected during
ptocessing of the service request, and RetCode.NumStates
i set to the number of different states about which further
information may be retrieved using the Get Diagnostics
s¢rvice.

e service Formats are snecified in this version of thig

e IRDS services defined in 9.1, 9.2 and 9.3 must be
invoked in a prescribed sequence. This sequence is defined

1 Operational services

e operational services of the IRDS Services'Interface are

is service cteates a new IRD Definition, and initiates an
S session)at the IRD Definition level. It also initiates
e first fransaction within that session.

ceccinn
sess1on.

Possible error states are

21  IRD Definition name already ¢xists
28  User name not known

42  User does not have appropriate privileges

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;

2 No IRD Definition shall already exist| with the
specified name within the real system within which
the service is invoked;

3 No working set context is established;

4  The mechanism for determining whether 4 user may
use this service is implementation-defined;

5 On successful completion of this sefvice, the
IRD_DEF IRDS schema defined in 6.1.2.1 is
effectively mapped to an SQL schema whose
<schema name> is 'IRD_DEF’. The| effective
mapping of this SQL schema to an SQL [catalog is
implementation-defined, but shall be su¢h that no
name clash occurs.

Operations on the Abstract Data Structure

An IRD Definition is created containing the donains and

procedure  IrdsCreatelRDDefinition
( IrdsUser : Userld;
IrdDefName :  IrdsimpDicName;
var CurrSessid IrdsSessld;
var RetCode IrdsRetCode);

Input
The following variables shall be set:

tables-specified-in-6-1- with-initial contents-as-specified in

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:

© 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.

IrdsUsep—= 2 i i F
access privileges;

IrdDefName := the identification of the IRD definition to
be dropped, in an implementor-defined format;

Output

Possible grror states are

02  IRID Definition does not exist

25 IRID Definition is in use

28  Us¢r name not known

42 Usgr does not have appropriate privileges

General Rules

All input|parameters are validated individually, and then
for considtency according to the following rules:

1 IrdDefName shall contain a valid identifier for an
exipting IRD Definition, in the format required by
the|implementation;

2 The¢ mechanism for determining whether 4 user may
use| this service is implementation-defined;

3 Thgre shall be no open IRDS sessionon the specified
IRID Definition, for this or any‘other user, at either
IRID level or IRD Definition level;

4  On|successful completion of this service the IRD
Definition and anyconstituent IRD Schema Groups,
together with any-IRDs they control, shall cease to
exist;

5 [Eagh invocation of this service forms a separate
trarsaction, which is automatically committed on

Format
procedure IrdsOpen
( IrdsUser : Userld;
IrdDefName :  IrdsimpDicName;
IrdDicName :  IrdsName;
WillUpdate boolean;
var CurrSessid IrdsSessld;
var RetCode IrdsRetCode);

Input
The following variables shalbbe set:

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

1

IrdDefNamie _:= the identification of the required IR]
definition,.in an implementor-defined format;

IrdDicName:= blanks if access to the IRD Definiti(llg
level is required; the name of the desired IRD if acce
to the IRD level is required.

U

WillUpdate := false if access to the specified IRD or IR]
Definition is to be read only, or true if update access m3
be required.

<

Output

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

2

Possible error states are

02  Specified component does not exist
28  User name not known
42  User does not have appropriate privileges

successtul completion.

Operations on the Abstract Data Structure

See general rule 4.
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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;


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

© ISO/IEC

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.

no existing IRDS session open for the same or a
different user for the same IRD or IRD Definition.
In other words, an IRDS shall allow multiple IRDS
sessions for the same or different users, and for the
same or different IRDs or IRD Definitions.

5 If the column Default Working Set Key of the row
in the IRDS User table corresponding to the user
specified by the IrdsUser parameter is not null, it
shall identify a working set in the IRD Definition if
access to the IRD Definition level is requested, or a
working set in the specified IRD if access to the IRD
level is requested. This working set shall be
established as the working set context.

Operations on the Abstract Data Structure

Nbne.

9.]l.4 Prepare Service

nction

is service prepares the current IRDS ‘transaction of the
specified IRDS session for commitment. If the service is
syccessful, the IRDS guarantees that all of the updates that
have been made as part of the cufrent transaction can be
de permanent or rolled backs i.e. either Commit (9.1.5)

o1 Rollback (9.1.6) will be successful.
Format
picedure irdsPrepare
( CurrSessld : IrdsSessld;
var RetCode IrdsRetCode);

T

transaction ured.
I There shall B—Fﬂﬁrrrla‘be—mpde o requiremen ere shou

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

Operations on the Abstract Data Structure

None.

9.1.5 Commit Service

Function

This service terminates the current IRDS transactjon of the
specified IRDS session by permanently applying|all of the
updates made as part of the current transaction. Any open
cursors in the specified IRDS session are closed.

Farmat
procedure  IrdsCommit
( CurrSesslid IrdsSessld;
var RetCode IrdsRetCode);

Input
The following variable shall be set:

CurrSessld := the session identifier retumpd by a
previous Open IRDS service;

Output

Possible error states are

25 Invalid session identifier
91  Transfer failure

General Rules

1 put

The following variable shall be set:

CurrSessld := the session identifier returned by a
previous Open IRDS service.

1 If no errors are detected, all updates of the curmrent
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

Format 25  Invalid session identifier
procedurg irdsRoiiback 91  Transfer failure
CurrSessid IrdsSesslid;
ode);
var RetCode IrdsRetCode); General Rules
Input 1 If no errors are detected, all updates of the current

The follgwing variable shall be set:

CurrSepsld := the session identifier retumed by a
previoys Open IRDS service;
Output

Possible error states are

25 Inyalid session identifier
91  Transfer failure

General Rules

If no erfors are detected, all updates of the current
transacti¢n are backed out and all open cursors are closed.

Operations on the Abstract Data Structure

None.
9.1.7 Close IRDS Service

Function

This serviice terminatésthe specified IRDS session. It also
terminatgs the last JRIDS transaction of the specified IRDS
session with the €ommit/Rollback option specified in the
CloseType parameter.

transaction are committed NOF rolled back
respectively according to the yalue of CloseType,
and the specified IRDS se§sion is terminated.

Operations on the Abstract Pata Structure

None.

9.1.8 Get Diagnostics Service

Function

This service retrieves a state record created by the 1dst
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 by the
previous Open IRDS service;

StateNum := an integer value indicating which of the
state records in the Diagnosti i n

Format
procedure  IrdsClose
( CurrSessld IrdsSessid;
CloseType IrdsCloseType;
var RetCode IrdsRetCode);
Input

The following variables shall be set:

78

the StateRec parameter.

Output

The state data requested is returned in the StateRec
parameter. For details see annex A.

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.

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
L Lt LRl 1 The IRDS User requesting this service-$hall have
one. access privileges to the specified-working-set. If

.2 Level independent services

e level independent services of the IRDS Services
terface are used to manipulate data in the IRD or IRD
finition.

.1 Set Context Service

nction

is service establishes the context for future service
bquests within the current IRDS session.

—

Hormat
procedure  IrdsSetContext
( CurrSesslid IrdsSessld;
SessWkgSetName IrdsName;
SessWkgSetVerld IrdsName;
WillUpdate boolean;
var RetCode IrdsRetCode);
Input

The following variables-shall be set:

CurrSessld := #he—’session identifier returned by a
previous Open IRDS service;

SessWkgSetName := the name of the required working
set;

SessWkgSetVerld := the version identifier of the

WillUpdate is true, these privileges shall not be
solely for select access.

2 If WillUpdate is true, then

either the specified working set shall haye an IRD
Content Status that.belongs to the Uncontiolled IRD
Content Status.Class,

or thecspecified working set shall have an IRD
Content Status that belongs to the Controlled
IRD Content Status Class
and the specified working set |shall be
non-versionable.

3 The selected working set shall be at the dame level
(IRD level or IRD Definition level) as wasjset for the
current session by the Open IRDS servicd.

4 If a value of False was specified for WillUpdate in
the Open IRDS service for the current sgssion, 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

This service adds an object version within ﬂre current

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.

WOTKINE Set COMEXL.

Format
procedure  IrdsAddObject
( CurrSessld IrdsSessld;
ObjType IrdsName;
NewCols IrdsColList;
var RetCode IrdsRetCode);
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Input

10728: 1993 (E)

The following variables shall be set:

CurrSe

ssId := the session identifier retumed by a

previous Open IRDS service;

ObjType := the name of the IRD Table into which a new
row is to be inserted;

NewCols.NumCols := the number of columns specified

NewC
colum
value,

NewCd

© ISO/IEC

4 No column that is defined as system-maintained

shall be included in the column list;

5 The IRDS User who invokes this service shall have

an Insert privilege on the current working set;

6 Case:

a If the current working set is at the IRD
Definition level, ObjType shall specify the
n initi le defined in

Is.ColNull := a null indicator for each specified
. true if the specified column is to have a null
alse if the value is not null.

1s.ColName := the names of the columns whose

values are supplied; as many names shall be specified as

indicats

NewC(
for the

NewC

colum
data ty

Output

Possible

bd by the NumCols parameter.

1s.ColType := the types of values being supplied
specified columns.

Is.ColValxxx := the values of the specified

s, each in the variant corresponding to its stated
he.

error states are

04 N

value supplied for required column

Object already exists

07  Inyalid column name
21  Specified component name already exists

Da4ta exception

23 Cqnstraint violation
25 Inyalid session identifier

42  Uder does not have appropriat¢ privileges
53  Cantent status rule violation
54  N¢ current working set.context has been established
55  Avalue has been specified for a column which is

sy stem-maintained
66 A pervice cannot operate directly on an Intemnal table
68  Inyalid working'set context

General *ules

7 Each

8 If the:ObjType parameter references an IRD Table

Operations on the Abstract Data Structure

6.1.4 except an Internal table (see 5.3);

b If the current working set is at the IRD levgl,
ObjType shall specify the name-of a‘Common
table defined in 6.1.4, or the name¢ of any IRD
table within an IRD Schema'referenced by the
IRD Schema Group controlling the currgnt
IRD;

name of C-a” column specified |[in
Newcols.Colname ‘shall be the name of a columin
defined for the named table or for one of its directjor
indirect supértables;

that-has a value of false for VERSIONABLE, the
current working set shall also have a value of false
for VERSIONABLE;

9 If therow is to be inserted into a subtable, there shall

be no row with the same primary key alreagy
existing in any direct or indirect supertable.

1 If the current IRDS session is for IRD level acceds:

i a row with the specified column values |is
inserted in the appropriate IRD Table;

ii a matching row is inserted in the IRD Objgct
Version table, with a reference from the first
row inserted;

iii arow isinserted in the IRD Object table, witha
reference from the second row inserted.

1 A current single working set context shall have been
established;

2 The current working set shall have an IRD Content
Status belonging to the Uncontrolled IRD Content
Status Class, or shall be non-versionable;

3 A non-null value shall be specified for each column

that is defined as not null for the specified IRD
Table;

30

iv  If the row is to be inserted into a subtable, then
for each supertable a corresponding row is
inserted;

2 If the current IRDS session is for IRD Definition

level access:

i a row with the specified column values is
inserted in the appropriate IRD Definition table;
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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

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.

Kunction

This service opens a cursor on the set of object versions
lected by the specified query expression. The opened

ilrsor is positioned before the first object version in the
t.

This International Standard places no limit on the number
df cursors that may be opened in a single session.

The only data retuned by this service is an internal cursor
identifier that may be used as a parameter to the Retrieve
(bject, Modify Object, Delete Object or Close Cursor
dervice.

Format
procedure  IrdsOpenCursor
CurrSessld IrdsSessld;
UseContext boolean;
ObjSelExpr IrdsTxt;
WkgSetName IrdsName;
WkgSetVerld IrdsName;
FuliContext boolean;
WillUpdate . boolean;
var ObjCurld IrdsCurld;
var RetCode IrdsRetCode);

Input
The following variables:shall be set:

CurrSessld :=<the” session identifier retumed by a
previous Open/IRDS service;

UseContext := if true, indicates that only the object
versions visible in the current context are to be visible
thfough this cursor, and the values of WkgSetName and
WkgSetVerld are ignored; if false, indicates that the

= i j d through
the new cursor is to be read-only, or true if-update access
may be required.

Output

ObjCurld := a cursor identifier to be pagsed as a
parameter to any other service using the newlly-opened
Cursor.

Possible error states are

03  No data'selected

22 Data'exception

25 dnvalid session identifier
42 <\ User does not have appropriate privileges
450 Specified query does not define an updatable cursor
46  Current session does not allow updating
47  Cursor specification includes a join that gmits

working set key

53  Content status rule violation
54  No current working set context has been ¢stablished

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 context defined by the
context specifier (see above) shall b¢ used; if
FullContext s false, the single context shall be used;

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;

4~ IT object selection is speciiied, ihe efiect 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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If WillUpdate is true, then FullContext shall be false.

If UseContext is also false, then

gither the working set specified by

WkgSetName and WkgSetVerld shall
have an IRD Content Status that belongs
to the Uncontrolled Content Status Class

the specified working set shall have an IRD
Content Status that belongs to the
—Controlled-Content-Status-Class;

© ISO/IEC

Format
procedure  IrdsRetrieveObject
CurrSessid : IrdsSessld;
ObjCurld IrdsCurid;
var RequestedCols IrdsColList;
var RetCode IrdsRetCode);
Input

The following variables shall be set:

i the specified working set shall be

noh-versionable.

ObjjSelExpr contains text that conforms to the SQL

clause <cursor specification>. If WillUpdate is true,
this <cursor specification> shall specify an

ISO/IEC
5
or
an
6
up
7

co

the
un|

of

flatable cursor;

W]lere the cursor specification includes a join, the

umns on which the join is made shall not include
objectkey portion of the primary key of any table
ess they also include the working set key portion
the primary key of that same table;

8 The IRDS User who invokes this service shall have

a

Belect privilege on the current working set if

UseContext is true, or on the specified working set
if UseContext is false.

CurrSessld =

the session identifier retumed by

previous Open IRDS service;

ObjCurld := the object cursor identifier-re¢turned by

previous Open Cursor service;

RequestedCols.NumCols := the"number of columps

specified in the column list;

RequestedCols.ColName-:=-the names of the colum

whose values are required; as many names shall be

specified as indicated by the NumCols parameter.

Output

RequestedCols.ColNull :=

a null indicator for ea

requested column: true if the specified columnhas an
value, false if the value is not null.

RequestedCols.ColType := the types of the requested

a

h
11

9 If p value of false was specified for WillUpdate in~" ¢olumns, indicating the variant in which each value wjll
th¢ most recent Open IRDS or Set Context servi¢e be found.
for the current session, the value of the WillUpdate
pafameter for this service shall be false; RequestedCols.ColValxxx := the values of the request¢d
) ] columns, each in the variant corresponding to its stat¢d
10 If |ObjSelExpr is not specified, or.the selection data type.
specified results in a heterogeneous' collection of
object versions of two or mere-object types, the  Pgssible error states are:
redult of this service shall\be”as if ObjSelExpr
in¢luded a <query specification> of “SELECT * (3  Npo further data
FROM IRD_OBJECT_VERSION_VIEW”; 07 Invalid column name
. . . 24  Invalid cursor state
11 On successful completion of this service, the cursor 25  Invalid session identifier
is [positioned-before the first row selected by the
cufsor.
General Rules
Operatioson the Abstract Data Structure 1 If the cursor is positioned before a row, it shall pe
positioned on that Tow;
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
e “No further data”;
This service retrieves the current object of the specified - .
. 3 Each name of a column specified in
cursor and places the values of the requested columns in RequestedCols.Colname shall be the name of a

the appropriate positions in the column list parameter.
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column defined for the named table or for one of its

direct or indirect supertables;
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4 Onsuccessful completion of this service, the cursor
is positioned on the row retrieved;

5 If this service is unsuccessful, the cursor position is

unchanged, and whether any values are returned is
implementation-dependent.

Operations on the Abstract Data Structure

None.

ISO/IEC 10728: 1993 (E)

Output

Possible error states are:

04  No value supplied for required column
07 Invalid column name

22  Data exception

23 Constraint violation

24 Invalid cursor state

25  Invalid session identifier

27  Triggered data change violation

o

2.5 Modify Object Service

Hunction

This service modifies the current object version of the
becified cursor by replacing the values of the specified
blumns with those in the appropriate positions in the
blumn list parameter.

o Oo.wn

Hormat
procedure  IrdsModifyObject
( CurrSessld IrdsSessld;
ObjCurld IrdsCurld;
var ModifiedCols IrdsColList;
var RetCode IrdsRetCode);
Ihput
The following variables shall be set:

CurrSessId := the session identifier returned by a
previous Open IRDS service;

ObjCurld := the object cursor identifier returned by a
previous Open Cursor service;

ModifiedCols.NumCols :=_the number of columns
specified in the column(list;

ModifiedCols.ColName := the names of the columns
whose values areé\to be modified; as many names shall be
specified asiindicated by the NumCols parameter.

ModifiedCols.ColNull := a null indicator for each
specified column: true if the specified column is to be set
t0-a null value, false if a non-null value is provided.

42—

43 Invalid referential action

44  With Check Option violation

53  Content status rule violation

54  No current working set contexthas been ¢stablished

55 A value has been specified fora column which is
system-maintained

General Rules

1 A current single working set context shallfhave been
established, and the cursor referenced by|ObjCurld
shallbe updatable and shall be positioned on a row.
Theobject version on which the cursor is positioned
shall be within the materialization of the working set
specified by the context;

2 A null value shall not be specified for any column
that is defined as not null;

3 No column that is defined as system-maintained
shall be included in the column list;

4  The IRDS User who invokes this serviﬂcs'tshall have
an Update privilege on the current working set;

5 Each name of a column spedified in
ModifiedCols.ColName shall be the name of a
column defined for the named table or fof one of its
direct or indirect supertables;

6 The current working set shall have an IRD content
status belonging to the Uncontrolled colg;ent status
class, or shall be a non-versionable working set;

7 If the <cursor specification> for the cursor identified
by ObjCurld contained an <order by clause>, no
column referenced by that <order by clause> shall

ModifiedCols.ColType := 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.

be included in the columns relerenced in the
ModifiedCols parameter;

8 The cursor position shall not be changed by this
service.
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Operations on the Abstract Data Structure

1

84

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

© 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

appropriate ' IRD table are modified as specified cursor.
requested; 1 any ol these columns 1S actually
defined in the IRD Object Version table, the  Fomat
referenced row in that table is modified —
accordingly. procedure  IrdsDeleteObject

( CurrSessld IrdsSessld;
If the table containing the row to be modified is var ogourd: - ldsGuild: oS \)
a subtable and any inherited columns are ’
specified in ModifiedCols.Colname, the
corresponding row in each supertable Input

containing a modified column is also modified.

b | If the IRDS was opened for IRD Definition level
access, the specified columns in the current row
in the appropriate IRD Definition table are
modified as requested; if any of these columns
is actually defined in the IRD Object Version
table, the referenced row in that table is
modified accordingly.

If [the modified object version exists in the
malerialization of the working set that is the basis for
the|current working set then:

Cage:

a | If the IRDS was opened for IRDdevel 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 arow is created in-th€ appropriate IRD table
with areference to'the new IRD Object Version
row. The column/)values in each new row are
taken from those of the original object version,
modifiedby ‘the specified new values.

If the'table containing the row to be modified is
a-subtable and any inherited columns are

The following variables shall)be set:

CurrSessld := the ‘s¢ssion identifier retumed by
previous Open IRDS service;

ObjCurld <= the object cursor identifier returned by
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

General Rules

1 A current single working set context shall have begn
established, and the cursor identified by ObjCurld
shall be updatable and shall be positioned on a row.
The object version on which the cursor is positiongd

No current working set context has been establishi

d

W

shall be within the materialization of the working srt

specified by the context;

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.

2 Deletion shall not violate any constraint that
currently being enforced;

is

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

154

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,

92.7

ISO/IEC 10728: 1993 (E)

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

marked as deleted, together with the referenced row
in the IRD Object Version table. If the latter was the
only row that referenced a particular row in the IRD

in any further subtables.
. Format
s —
procedure IrdsDeclassifyObject
( CurrSessld IrdsSessld;
ObjCurlid:  IrdsCurld;
var RetCode IrdsRetCode);

Object table, that row is also marked as deleted;

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 Definition level
access, the specified row in the appropriate IRD
Definition table is marked as deleted, together with
the referenced row in the IRD Object Version table.
If the latter was the only row that referenced a
particular row in the IRD Object table, that row is
also marked as deleted;

If the object version exists in the materialization of
the working set that is the basis for the cument
working set, and if the IRDS was opened for IRD
level access, then a row with the same IRD Object
key and an IRD Working Set key referencing tlie
current working set, and marked as deletedy”is
inserted in the appropriate IRD table, and a matching
row marked as deleted is inserted in the IRD'Object
Version table, with a reference from-the first row
inserted;

If the object version exists in'the materialization of
the working set that is the basis for the cument
working set, and if the(IRDS was opened for IRD
Definition level acc€ss, then a row with the same
IRD Object keyCand an IRD Working Set key
referencing the_eurrent working set, and marked as
deleted, is inserted in the appropriate IRD Definition
table, and«a matching row marked as deleted is
inserted, in the IRD Object Version table, with a
reference from the first row inserted.

If the table containing the row to be deleted is a
subtabl tat as t same pmke as he sj
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.

Input

The following variables shall-be set:

CurrSessId := the\ session identifier returngd by a

previous Open IRDS service;

ObjCurld/= the object cursor identifier returhed by a

previous Qpen Cursor service;

Output

Possible error states are

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 been eptablished
General Rules
1

A current IRD level single working set COTCXt shall
have been established, and the cursor identified by
ObjCurld shall be updatable and shall be ppsitioned
on a row. The object version on which the]cursor is
positioned shall be within the materializatjon of the
working set specified by the context;

Peletion—shal—heo ola straift that is
currently being enforced;
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;

The IRDS User who invokes this service shall have
a Delete privilege on the current working set;

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

© 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

m d. The referenced rows in the IRD
OEject Version and IRD Object tables are not
mpirked as deleted, since there will still be a row in
some supertable with the same primary key;

2 If|the object version exists in the materialization of

the working set that is the basis for the current
working set, a row with the same IRD Object key
arld an IRD Working Set key referencing the current
working set, and marked as deleted is inserted in the
aglpropriate IRD table, and a matching row marked

placed.

NewCols.ColValxxx := the new values of the ‘specified
columns, each in the variant corresponding, to its stated

data type.

Output

Possible error states are

ag deleted is inserted in the IRD Object Version 04  No value supplied\for'required column
taple, with a reference from the subjectrow inserted; 07  Invalid column name
09  Table containing current row does not
3 If|the table containing the row to be deleted is a have specified table as a subtable
supertable 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 is marked as deleted in accordance with 24  Invalid cursor state
operations 1 and 2 above. 25 - JInvalid 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 established
55 A value has been specified for a column which is
Function system-maintained
This seryice increases the degree of classification of the
current pbject of the specified cursor by inserting rows General Rules
represenging the object version in the specified subtable . .
and in ahy supertables of that subtabl€ up-the inheritance 1 Acurrent IRD leyel single working set context shall
hierarchy as far as the table containingjthe current row. have been established, and the cursor referenced by
’ ObjCurld shall be updatable and shall be positioned
on a row. The object version on which the cursot is
Format positioned shall be within the materialization of 1he
working set specified by the context;
procedufe  IrdsReclassifyObject
( 8‘;;{;8‘::%“1 I dséﬁjﬁ;ess'd’ 2 A non-null value_ shall be supplied_for any column
NewObjType :  IrdsName; in any row to be inserted that is defined as not nyll;
NewCols IrdsColList;
var “RetCode IrdsRetCode); 3 No column that is defined as system-maintaired
shall be included in the column list;
Input

The following variables shall be set:

CurrSessld := the session identifier retumed by a
previous Open IRDS service;

ObjCu

rld := the object cursor identifier returned by a

previous Open Cursor service;

NewCols.NumCols := the number of columns specified
in the column list;
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4  The IRDS User who invokes this service shall have
an Update privilege on the current working set;

5 NewObjType shall specify the name of an IRD table
in the current IRD;

6  The current row shall be in a table that is a supertable
of the table named by NewObjType;
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