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Foreword

ISO/IEC 12227:1995(E)

ISO (the International Organization for Standardization) and
national Electrotechnical Commission) form the specjalize
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technical committees established by the respéctive organ
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mittees collaborate in fields of mutual interest. Other interr
izations, governmental and non-governmental, in liaison with
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technical committee, ISO/IEC JTC 1. Draft International Stan
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Information technology - Programming languages - SQL/Ada
Module Description Language (SAMeDL)

1 Scope

This Inte
Ada Mod
are to b
interactid
Program

The SAN
interactig
DBMS.

The SAMeDL is defined with respect to Entry Level SQL,-Therefore, all inclusions by referen

ISO/IEC

This Inte
Therefor
construc
preceder
describe

Note: The SAMeDL is an example jof an Abstract Modular Interface. A reference model for prq

guage in
can be fd

2 Nor

The follo

rnational Standard specifies the syntax and semantics of a database programming‘lang
ule Description Language, SAMeDL. Texts written in the SAMeDL describe database int
p performed by database management systems (DBMS) implementing Database Lang
ns so described and so implemented are to be performed on behalf of application prog
ming Language Ada.

leDL is not a Programming Language; it may be used solely te~specify application pro

9075:1992 include all applicable Leveling Rules for Entry Level SQL.

rnational Standard does not define the Progfamming Language Ada nor the Database |
B, |ISO 8652:1987 takes precedence in_all*matters dealing with the syntax and seman
contained, referred or described within this International Standard; similarly, ISO/IEC 9
ce in all matters dealing with the syntax and semantics of any SQL construct contair
1 within this International Standard.

erfaces to database management systems, which includes a description of Abstract Mod
und in reference [2].

mative references

wing- International Standards contain provisions which, through reference in this text, g

uage, the SQL
bractions which
hlage SQL. The
rams written in

gram database

ns and solely when those interactions are to occur betweentan Ada application progrgm and an SQL

ce of text from

Language SQL.
ics of any Ada
D75:1992 takes
ed, referred or

gramming lan-
ular interfaces,

onstitute provi-

sions of

his International Standard. At the time of publication, the editions indicated were valid. /

Il International

Standards are subject to revision, and parties to agreements based on this International Standard are en-
couraged to investigate the possibility of applying the most recent editions of the International Standards in-
dicated below. Members of IEC and ISO maintain registers of currently valid International Standards.

ISO/I

ISO/I

EC 9075:1992, Information technology -- Database languages -- SQL.

EC 8652:1995, Information technology -- Programming languages -- Ada.

Scope 1
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3 Notations and Structures

3.1 Syntax Notation

© ISO/IEC

The context-free syntax of the language is described using a simple variant of the variant of BNF used in the
description of Ada, (1.5 in ISO 8652:1987). The variation is:

-- Underscores

are preserved when using the name of a syntactic category outside of a syntax rule (1

1SO 8652:194

-- The italicized
Ada or SQL
Ada_identifie
category SQl

-- Numerical su
category with

3.2 Semanti

The meaning of 3

-- An Ada comp|
-- A module con
-- Interface rule

The semantics o
and SQL texts frd
Note: A quic
The effects of th
written in a varian
identifier_1

A representative
Id_1 [nam

7).

prefixes Ada and SQL, when appearing in the names of syntactic categories,, indicate
syntactic category has been incorporated into this document.
is identical to the category identifier as described in 2.3 of ISO 8652:1987; wherg
_identifier is identical to the category identifier as described in 5.4 of ISO/AEC 9075:1992

ffixes attached to the names of syntactic categories are used to distinguish appearances
n a rule or set of rules. An example of this usage is given below.

¢ Notation

SAMeDL compilation unit (except where specified ds implementation-defined) is given b

ilation unit, conforming to ISO 8652:1987.
forming to clause 12 of ISO/IEC 9075:1992-
5, concerning the relationship between the SQL and Ada texts.

SAMeDL constructs are giver in part by collections of string transformers that produ
m SAMeDL input.
k reference to these transformers appears in Annex D.
ese transformers (are” described through the use of sample input strings. Those strin
t of the syntax netation. For example, the syntax of an input_parameter (see 8.6) is giver

[named_phrase] : domain_reference [not null]

nputparameter declaration is given by
pd\Jd_2] : I/d_3 [not null]

5(6) of

that an
For example, the category

as the

b of the

ce Ada

gs are
by:

It is then possible to discuss the four variants of input parameters (the variants described by the presence or
absence of optional phrases) in a single piece of text.

2 Database Programming Language - SAMeDL
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3.3 Structure

The remainder of this International Standard is structured in the following way. Clause 4 contains a descriptive
overview of the goals and concepts of the SAMeDL. Clause 5 defines the lexical structure of the SAMeDL
including the rules for identifier and literal formation and the list of reserved words. Clauses 6, 7 and 8 define the
syntax and semantics of the SAMeDL. Each subclause of those clauses adheres to the following general format.

-- The purpose of the item being defined by the subclause is introduced.

-- The gyntax of the item being defined is given in the notation described earlier.

-- Abstract (non-context free) syntactical rules governing formation of instances of the item being defined are
given| if applicable.

-- The iemantics of the item being defined are given. These semantics are given under the headings Ada
Semantics, SQL Semantics and Interface Semantics, as appropriate.

3.4 Expamples, Notes and Index Entries

Many of the subclauses of this International Standard are illusttdted with examples. These examples are intro-

duced by the words: “Note: Examples” on a line by themseles and are terminated by the words “End Ex-

amples,” [likewise appearing on a line by themselves.
Note: Examples

This is an ekample of an example.

End Exgmples

Other nofes also appear in this Internationah Standard, introduced by the word Note. Both kinfs of note are
informatie only and do not form part of the-definition of the SAMeDL.

ltems in the grammar that contain"underscores are represented in the Index by a corresponding entry without
underscofes. For example, the "Ada identifier" entry in the index contains the page numbers of pccurrences of
both "Ad4_identifier" and "Ada‘identifier".

4 Desjign Goals and Language Summary

4.1 Design Goals

The SQL Ada Module Description Language (SAMeDL) is a Database Programming Language designed to
automate the construction of software conformant to the SQL Ada Module Extensions (SAME) application ar-
chitecture. This architecture is described in the document, Guidelines for the Use of the SAME [1].

The SAME is a modular architecture. It uses the concept of a Module as defined in 4.16 and 12 of ISO/IEC
9075:1992. As a consequence, a SAME-conformant Ada application does not contain embedded SQL state-
ments and is not an embedded SQL Ada program as defined in 19.3 of ISO/IEC 9075:1992. Such a SAME-
conformant application treats SQL in the manner in which Ada treats all other languages: it imports complete
functional modules, not language fragments.

Notations and Structures 3
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Modular architectures treat the interaction of the application program and the database as a design object. This
results in a further isolation of the application program from details of the database design and implementation
and improves the potential for increased specialization of software development staff.

Ada and SQL are vastly different languages: Ada is a Programming Language designed to express algorithms,
while SQL is a Database Language designed to describe desired results. Text containing both Ada and SQL is
therefore confusing and dlfﬂcult to malntaln SAMeDL is a Database Programmlng Language deS|gned to sup-
port the goals and-expic es-of-Adawith-atanguage-wh

SQL. Beyond modularity, the SAMeDL provides the application programmer the following services:

| firmly in

ormation
vents an

-- An abstrac
based on §
application

I treatment of null values. Using Ada typing facilities, a safe treatment of missing in
bQL is introduced into Ada database programming. The treatment is safe imthat it pre
from mistaking missing information (null values) for present information (non-null values)

-- Robust sta
the procesq

us code processing. SAMeDL'’s Standard Post Processing provides ‘a_structured mechanism for
ing of SQL status parameters.

-- Strong typing. SAMeDL’s typing rules are based on the strong typing of-Ada, not the permissive |typing of
SQL.

-- Extensibility. The SAMeDL supports a class of user extensiong:/ Further, it controls, but does not restrict,
implementation defined extensions.

4.2 Language Summary

4.2.1 Overview

The SAMeDL i
architecture as
a concrete intg
containing the

5 designed to facilitate the construction of Ada database applications that conform to tf
described in [1]. The SAME.method involves the use of an abstract interface, an abstrac
rface, and a concrete module. The abstract interface is a set of Ada package spec
ype and procedure déglarations to be used by the Ada application program. The abstrag

e SAME
module,
ifications
t module

is a set of bodies for the abstract interface. These bodies are responsible for invoking the routings of the

concrete interfd
interface is a g
concrete modu

Within this Inte

Ice, and converting between the Ada and the SQL data and error representations. The
et of Ada specifications that define the SQL procedures needed by the abstract mod
e is a set of SQL procedures that implement the concrete interface.

rnational Standard, the concrete module of [1] is called an SQL module and its contents

concrete
ile. The

are given

under the headings—SQt—Semmantics withinthe clauses of this—specification. The abstract modutes of [1] are

given under the heading Ada Semantics within the clauses of this specification.

4.2.2 Compi

lation Units

A compilation unit consists of one or more modules. A module may be either a definitional module containing
shared definitions, a schema module containing table, view, and privilege definitions, or an abstract module

containing loca

| definitions and procedure and cursor declarations.

4 Database Programming Language - SAMeDL
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4.2.3 Modules

A definitional module contains the definitions of base domains, domains, constants, records, enumerations,

exceptio

ns, and status maps. Definitions in definitional modules may be seen by other modules.

A schema module contains the definitions of tables, views, and privileges.

ISO/IEC 12227:1995(E)

An abstract module defines (a portion of) an application’s interface to the database: it defines SQL services

needed
declarati
module,

4.2.4 P(;

A proce
ration ar
optional
passing

bns, and definitions such as those that may appear in a definitional module. Definitioh
however, may not be seen by other modules.

ocedures and Cursors
ure declaration defines a basic database operation. The declaration défines an Ada p

nput parameter list and an optional status clause. The input parameter list provides the
nformation to the database at runtime. A statement in a SAMeDL procedure may be

ment, ro|lback statement, insert statement query, insert statement values, update statement, sele

an imple
its corres

SAMeDL
9075:19
positiong
operate,
explicitly|

mentation-defined extended statement. The semantics of-a SAMeDL statement directly
ponding SQL statement.

cursor declarations directly parallel SQL cursor'declarations. In contrast to the langu
D2, the procedures that operate on cursors, @procedures containing either an open, fetch
d or delete positioned statement, are packaged with the declaration of the cursor u
thereby improving readability. Further;;if no procedure containing an open, fetch or cloj
given in a cursor declaration, thé~language provides such procedures implicitly, theg

writeabilty (ease of use).

4.2.5 Domain and Base Domain Declarations

Objects
operatio

A base ¢

in the language have.an associated domain, which characterizes the set of values
ns for that object.. Injthis sense, a domain is similar to an Ada type.

fomain is atemplate for defining domains. A base domain declaration consists of a set g

by an Ada application program.An abstract module may contain procedure declarations, cursor

5 in an abstract

rocedure decla-

d a corresponding SQL procedure. A SAMeDL procedure consists.of a single statement along with an

mechanism for
A commit state-
ect statement or
paraliel that of

age of ISO/IEC
), close, update
bon which they
se statement is
reby improving

and applicable

f parameters, a

set of patterns and'a set of options. The parameters are used to supply information needed to declare a domain

or subdq
support

maip- derived from the base domain. Patterns contain templates for the generation

tiations.

theé domain in Ada applications. This code generally contains type declarations and

—Options contaim nformation needed by the compiter. Parameters may be used i th

options and their values may be referenced in other statements.

pbf Ada code to
ackage instan-
e patterns and

Base domains are classified according to their associated data class. A data class is either integer, fixed, float,

enumeration, or character.

A numeric base domain has a data class of either integer, fixed, or float.

An

enumeration base domain has a data class of enumeration, and defines both an ordered set of distinct enumera-
tion literals and a bijection between the enumeration literals and their associated database values. A character
base domain has a data class of character.

Design Goals and Langua

ge Summary 5
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4.2.6 Other Declarations
Certain SAMeDL declarations are provided as a convenience for the user. For example, constant declarations
name and associate a domain with a static expression. Record declarations allow distinct procedures to share

types. An excep

tion declaration defines an Ada exception declaration with the same name.

4.2.7 Value Expressions and Typing
Value expressions are formed and evaluated according to the rules of SQL, with the exception that the strong

© ISO/IEC

typing rules are g
system without |

be displayed und

4.2.8 Standar

Standard post pri
the calling applid

mapping to the a

for all procedureq

a value of an en
map result in a
SAMeDL excepti
tion.

4.2.9 Extensig

The data seman

user-defined bag

modification to th

DBMS specific (

SQL) may also be included into the/SAMeDL. Such additions to the SAMeDL are referred to as exte

Schema element
may be extende
marked (with the

4.2.10 Defauls

ased-omthose of Adatmthetyping Tutes of the-SAMeDEthe domaimactsasamAdaty

null operation or identity mapping. The language rules specify that an informational m
br circumstances in which this departure from the Ada model has visible effect.

 Post Processing
bcessing is performed after the execution of an SQL procedure but before control is retu

bplication procedure. That status mapping is used to process SQL status data in a unifo
and to present SQL status codes to the application in<an application-defined manner, ei

call to a standard database error processing ‘procedure and the raising of the pre
bn, SQL_Database_Error. This prevents a database error from being ignored by the 3

DNS
ics of the SAMeDL may be extended without modification to the language by the add
e domains. For example, a\user-defined base domain of DATE may be included
e SAMeDL.

.e., non-standard) eperations and features that require compiler modification (e.g., d

S, table elements; statements, query expressions, query specifications, and cursor stat
d. The modules, tables, views, cursors, and procedures that contain these extensid
keyword-extended) to indicate that they go outside the standard.

ser defined operations. Strong typing necessitates the introduction of domain convé

These conversions are modeled after Ada type conversions; the operational semantics of the SAMeDL

conversion is the

ation procedure. The status clause from a SAMeDL procedlre declaration attaches &

umerated type, or as a user defined exception. SQ[\status codes not specified by the

e in a
rsions.
jomain
pssage

rmed to
status
m way
ther as
status
jefined

pplica-

ition of
without

ynamic
nsions.
ements
ns are

Values in Grammar

Obvious but overridable defaults are provided in the grammar. For example, open, close, and fetch statements
are essential for a cursor, but their form may be deduced from the cursor declaration. The SAMeDL will therefore
supply the needed open, close, and fetch procedure declarations if they are not supplied by the user.

6 Database Programming Language - SAMeDL
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4.3 Entry Level SQL

Within the text of this specification, the name SQL references the language known as Entry Level SQL in
ISO/IEC 9075:1992. Features and capabilities of ISO/IEC 9075:1992 that do not lie within Entry Level SQL may
be implemented via the extension facility defined in this International Standard. See 6.7 of this specification.

5 Lexical Elements

The text pf a compilation is a sequence of lexical elements, each composed of characters ffoim thg basic charac-
ter set. The rules of composition are given in this chapter.

5.1 Character Set

The only|characters allowed in the text of a compilation are the basic characters and the charagdters that make
up chargcter literals (described in 5.4 of this specification). Each (eharacter in the basic character set is
represented by a graphical symbol.
bagic_character ::=

upper_case_letter | lower_case_letter{|)digit |
special_character | space_character
The charpcters included in each of the above categorigs of the basic characters are defined as follows:

1. uppef_case_letter
ABCDEFGHIJKLMNOPQRSTUVWXYZ

2. lower|_case_letter
abcdefghijklmnopqgrstuvwxyz

3. digit
123456789

4. specipl_character
()y*+ , a7 :;,<=>_1

5. space_charaeter

5.2 Lexical Elements, Separators, and Delimiters

The text of each compilation is a sequence of separate lexical elements. Each lexical element is either an
identifier (which may be a reserved word), a literal, a comment, or a delimiter. The effect of a compilation
depends only on the particular sequences of lexical elements excluding the comments, if any, as described in
this chapter. Identifiers, literals, and comments are discussed in the following clauses. The remainder of this
clause discusses delimiters and separators.

An explicit separator is required to separate adjacent lexical elements when, without separation, interpretation as
a single lexical element is possible. A separator is any of a space character, a format effector, or the end of a

Design Goals and Language Summary 7
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line. A space character is a separator except within a comment or a character literal. Format effectors other
than horizontal tabulation are always separators. Horizontal tabulation is a separator except within a comment.

The end of a line

is always a separator. The language does not define what causes the end of a line.

One or more separators are allowed between any two adjacent lexical elements, before the first lexical element
of each compilation, or after the last lexical element of each compilation. At least one separator is required

between an ident

ifier or a numeric literal and an adjacent identifier or numeric literal.

A delimiter is on¢
( ) O
or one of the foll

b

Each of the speq
used as a charaq

h:

Each lexical elen
characters, as w

5.3 Identifie

identifi
The length restri
9075:1992) do 1
sense of the rule
Note. An SQ
essentially the
character strin

be reserved wi

procedufe “fetch" Jis fetch;

defines a procs

|dentifier equivi

bwing compound delimiters each composed of two adjacent special charactérs

nent shall fit on one line, since the end of a line is adseparator. The single quote and und
bll as two adjacent hyphens, are not delimiters, but'may form part of other lexical elemen

2

b

ctions that apply to SQL_identifiers (see 5.2, syntax rules 8, 9 and 5.5 syntax rule 3 of |

5 of SQL (see 5.2, syntax-rdles 10 through 14 of ISO/IEC 9075:1992).

L_actual_identifier is eithera delimited_identifier or a regular_identifier. The form of an SQL regular_id

) within a pair of doublequote characters ("). Delimited identifiers provide a means of using tokens that would

of the following special characters

Lo

;<= > |

>= <=

ial characters listed for single character delimiters is a single‘delimiter except if that char|
ter of a compound delimiter, a comment, or a literal.

rs

r ::= SQL_actual_identifier

ot apply to SAMeDL identifiers. Whenever two identifiers are deemed equivalent, it i

same as the Ada identifier, except that a regular_identifier may end in an underscore. A delimited_identif

rds (see 5.6.6fthis specification) as identifiers. Thus fetch is a reserved word, but the construct

bdure/famed "fetch" that contains a fetch statement.

acter is

erscore
S.

SO/IEC
5 in the

bntifier is
er is any

btherwise

i . uivalence tor aelimited identitie

S is case

sensitive. Equivalence of regular identifiers with delimited identifiers proceeds by considering the regular identifier to be all upper case

and then doing a case sensitive comparison to the delimited identifier. So a column named Status is not identified by the delimited

identifier "Status" but is identified by the delimited identifier "STATUS". end Note

Ada Semantics

Let ident be an

AdaID(ident)

Note: If ident

identifier. Define AdalD(ident) by

ident if ident is a regular identifier
id if ident is the delimited identifier

is an identifier, AdalD(ident) is not necessarily an Ada_identifier.

||idu

8 Database Programming Language - SAMeDL
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SQL Semantics
Let SQLyave be a function on identifiers into the set of SQL_identifiers with the property that SQLyzye(Td_1)
and SQLyave(Td_2) shall be equivalent if and only if Id_1 and Id_2 are equivalent (see above).
Note: Entry level SQL identifiers are limited to eighteen characters in length (see 5.2, leveling rule 2.a of ISO/IEC 9075:1992) but
SAMeDL identifiers are not. SQLy,,e deals with this discrepancy. SQLy e is not applied to externally visible names, i.e., schema,

table, view and column names, but only to names within SQL modules, e.g., cursor, procedure and parameter names.

5.4 Literals and Data Classes

Literals follow the SQL literal syntax (5.3 of ISO/IEC 9075:1992). There are five classes into which literals are
placed based on their lexical properties: character, integer, fixed, float, and enumeération.

literal ::=
database_literal | enumeration_literal

dafabase_literal ::=
character_literal | [+ | -] numeric_literal

numeric_literal ::=
integer_literal | fixed_literal | floats/literal

character_literal ::=
* {character} -

character ::=
implementation defined

integer_literal ::=
digit {digit}

fixed_literal ::=

integer_literal . integer_literal |
integer_literal~|

integer_literal

flpat_literal : =

fixed_literal”exp [+ | -] integer_literal

exp ::=
e | E

enymerdation_literal ::= identifier

1. Eac\-\rl:teral has an associated data class, denoted DATACLASS(L). In particular:
if L is a character_literal then DATACLASS(L) is character

integer_literal integer
fixed_literal fixed
float_literal float
enumeration_literal enumeration

(see data_class in 7.1.1.1 of this specification).

2. 1If 1d is an enumeration literal, than AdalD(id) shall be an Ada_identifier. In particular, an enumeration literal
shall not be an Ada character literal.

Lexical Elements 9
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3. Every character_literal CL has an associated length LENGTH(CL) in the sense of 5.3, Syntax Rule 5 in
ISO/IEC 9075:1992. For any non character literal, L, LENGTH(L)=NO_LENGTH.

4. Integer, fixed and float literals are collectively known as numeric literals. Every numeric literal NL has a
scale, SCALE(NL). An integer literal has scale 0. The scale of a float literal is equal to the scale of any other
float literal and larger than the scale of any non-float numeric literal. The scale of a fixed literal is the number
of digits appearing to the right of the decimal point within the literal. Any non numeric literal, L, has
SCALE(L)=NO_SCALE. See 6.4 of this specification for the interpretation of enumeration literals.

5. The single qiote or “tic” character can be included in a character_literal by duplication in the ugual way.
Thus the string of tics: * * ' represents a character_literal of length one containing the single quote¢ as its
only charactey.

5.5 Comments

A comment start$ with two adjacent hyphens and extends up to the end of the line.; & comment can appgear on
any line of a module. The presence or absence of comments has no influence_6n)whether a module is lpgal or
illegal. Furthermqre, comments do not influence the meaning of a module; their sole purpose is the enlighten-
ment of the humdn reader.

5.6 Reserved Words

The following is the list of the SAMeDL reserved words:

ABSTRACT ALL AND ANY AS ASC
AUTHORIZATION AVG BASE BETWEEN BODY BY

CHECK CLASS CLOSE COMMIT CONSTANT CONVERSION
COUNT CURRENT CURSOR DATA DBMS DECLARE
DEFAULT DEFINITION DELETE DERIVED DESC DISTINCT
DOMAIN END ENUMERATION ESCAPE EXISTS EXCEPTION
EXTENDED FETCH FOR FOREIGN FROM GRANT
GROUP HAVING IMAGE IN INSERT INTO

IS KEY LIKE MAP MAX MIN
MODULE NAME NAMED NEW NOT NULL

OF ON OPEN OPTION OR ORDER

ouT PATTERN POS PRIMARY PRIVILEGES PROCEDURE
PUBLIC RAISE RECORD REFERENCES ROLLBACK SCALE
SCHEMA SELECT SET SOME STATUS SUBDOMAIN
SUM TABLE TO TYPE UNION UNIQUE
UPDATE USE USER USES VALUES VIEW
WHERE WITH WORK

6 Common Elements
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6.1 Compilation Units

A compilation unitis the smallest syntactic object that can be successfully compiled. It consists of a sequence of
one or more modules.

compilation_unit ::=
module {module}

module ::=
definitional_module | abstract_module | schema module

6.2 Cantext Clause

The contIxt clause is a means by which a module gains visibility to names defined irf dther modulgs. The syntax
and semantics of context clauses are similar to the syntax and semantics of Ada'context clauses (8.4, 10.1.1 of
ISO 86523:1987) but there are differences.

context ::=
context_clause {context_clause}

context_clause ::=
with_clause | use_clause | with_schema_glause

withh_clause ::=
with module_name [as_phrase]
{, module_name [as_phraseli})’;

use|l clause ::=
use module_name {, module_name}” ;

with schema_clause ::=
with schema schema_name [as_phrase]
{, schema_name [as_phrase] } ;

module_name ::=
identifier

schema_name ::=
SQL_schema (authorization_identifier

as_phrase =
as identifier

1. Consider thefollowing with_clause and with_schema_clause:

with M [as N_];
with schema S [as N,];

In these clauses, M shall be the name of a definitional module and S the name of a schema module. The
name M of the definitional module is said to be exposed if the as_phrase is not present in the
context_clause; otherwise the name M is hidden and the name N, is the exposed name of M. Similar
comments apply to S and N,. The name of a module (see 7.1, 7.2, and 8.1 of this specification) is its

exposed name within the text of that module. Within the text of any module, no two exposed module names
shall be the same.

2. A module_name in a use_clause shall be the exposed name of a definitional_module that is an operand of a
prior with_clause.

Common Elements 11
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3. The scope of a with_clause or use_clause in the context of a module (see 7.1, 7.2, and 8.1 of this specifica-
tion) is the text of that module.

4. Only an abstract or schema module context may contain a with_schema_clause.

Note: As a consequence of these definitions, abstract modules cannot be brought into the context of (withed by) another module.

6.3 Table Names and the From Clause

The table nameps in insert, update, and delete statements and the from clauses of select statements, cursor
declarations, angl subqueries (see 8.3, 8.4 and 8.12 of this specification) also make names, in particular|column
names, visible. [The from_clause differs from an SQL_from_clause (6.3 and 7.4 of ISO/IEC(9075:1992] only in
the optional appgarance of the as keyword, which is inserted for uniformity with the remainder’of the language.

from_clajuse ::=
from| table_ref {, table ref}

table_relff ::=
tablle_name [[as] SQL_correlation_name]

table_name ::=
[schema_ref.]identifier

schema_ref ::=
schepa_name | identifier

1. If present, sghema_ref shall be either the schema_name.if’ the authorization clause of the abstract mpdule in
which the taple_name appears (8.1 of this specification) or the exposed name of a schema modulg in the
context of the module in which table_name appears:(6.2 of this specification). In either case, the ifentifier
shall be the pame of a table or the name of a view within that schema module. If the schema_ref ig absent
from the table_name, then the identifier shall be the name of a table or the name of a view within the schema
module namgd in the authorization clause-of the module in which the table_name appears.

2. If the correlgtion name is not present.in a table_ref, then the table name or view name in the table_ref is
exposed, othherwise the table name or view name is hidden and the correlation_name is exposed.|No two
exposed names within a from_elause shall be the same.

3. For the scopg of table and.view names see Syntax Rule 2 of 6.3 in ISO/IEC 9075:1992.

6.4 References

The rules conceming e Teaning of Teferences are modeied on those of Ada and those of SQL. AS neither
module nesting nor program name overloading occurs, these rules are fairly simple, and are therefore listed. For
the purposes of this clause, an item is either:

-- A definitional module (See 7.1), an abstract module (8.1), or a schema module (7.2 of this specification).
-- A procedure (See 8.2), a cursor (8.4), or a procedure within a cursor (8.5 of this specification).
-- Anything in the syntactic category ‘definition’ as given by 7.1 of this specification. This includes base

domains, domains, subdomains, enumerations, constants, records, and status maps.
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-- A domain parameter (See 7.1.1.1 of this specification.)

ISO/IEC 12227:1995(E)

-- An enumeration literal within an enumeration (See 5.4 and 7.1.6 of this specification).

-- An exception (7.1.7 of this specification).

-- An input_parameter of a procedure or cursor declaration (See 8.2, 8.4, and 8.6 of this specification).

-- A table defined within a schema module (See 7.2 of this specification).

-- A cqlumn defined within a table (See 7.2 of this specification).

A locatign within the text of a module is said to be a defining location if it is the plagé of

-- The|name of an item within the item’s declaration. (Note: This includes enumeration literals within the decla-

ration of an enumeration and domain parameters within the declaration of a‘domain.)

-- The [name of a table in a from_clause.
-- The jname of the target table of an insert, update, or delete statement.

-- A schema_name or module_name in a context_clause.

Text locations not within comments that are not defining locations are reference locations. An identifier that
appears|at a reference location is a reference to an.item. The meaning of that reference in that|location, that is,
the identity of the item referenced, is defined by:the rules of this clause. When these rules detefmine more than

one meaning for an identifier, then all items referenced shall be enumeration literals.

mofdule_reference ::= identdfier

schema_reference ::= gchema_name ] identifier
bage_domain_reference ::= [module_reference.]identifier
doain_reference k::= [module_reference.]identifier
domain_parametér_reference ::= domain_reference.identifier
supdomain_ reference ::= [module_reference.]identifier
eniimeration_reference ::= [module_reference.]identifier
enumeration_JIliteral_Treference ::= [module_reference.]identifier
exception_reference ::= [module_reference.]lidentifier
constant_reference ::= [module_reference.lidentifier
record_reference ::= [module_reference.]identifier
procedure_reference ::= [module_reference.]identifier
cursor_reference ::= [module_reference.]identifier
cursor_proc_reference ::= [cursor_reference.]identifier
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input_reference ::= [procedure_reference.lidentifier
| [cursor_proc_reference.]identifier

status_reference ::= [module_reference.]lidentifier
table_reference ::= [schema_reference.]SQL_identifier
column_name ::= SQL_identifier

column_reference ::= [table_reference.]column_name

(oee 0.4 OL 1o0U/1kU JU/OTLIT4) .

A reference is g simple name (an identifier) optionally preceded by a prefix: a sequence of as many 4s three
identifiers, separated by dots.

For the purposgs of this clause, the “text of a cursor” does not include the text of the’procedures| if any,
contained in the| cursor. A dereferencing rule is said to “determine a denotation” for a reference if it gither (i)
specifies an item to which the reference refers, or (ii) determines that the referenceis.not valid.

Note: Unlike the Ada dereferencing rules (see 8.2 and 8.3 in ISO 8652:1987), the SAMeDL-rules treat the prefix as a whole, not

component by|component.

Prefix Denotations
The prefix of a r¢ference shall denote one of the following:

-- An abstract |module, procedure, cursor or cursor procedure; but only from within the text of the abstract
module, progedure, cursor, or cursor procedure.

-- A table, if the table is in scope at the location in which the reference appears.
-- A domain.

-- A definitional or schema module.

Note: As a cofisequence of the rule given\earlier, that all meanings of an identifier with multiple meanings must be enumerati¢n literals,

a prefix may Have at most one denotation or meaning, as it may not denote an enumeration literal.

Let L be the refgrence locationofprefix P. Let X, Y, and Zbe simple names. Then
1. If L is within the text ofacursor procedure U, then P denotes
a. The cursor procedure U if either

i. Pis ¢f\the form X and Xis the simple name of U; or

ii. Pis of the form X.Y; Xis the name of the cursor containing L (and therefore also U); in which case Y
shall be the simple name of U else the prefix is not valid; or

ii. P is of the form X.Y.Z, X is the name of the module containing L; Y is the name of the cursor
containing L (and therefore also U); in which case Z shall be the simple name of U else the prefix is
not valid;

b. The table T being updated in a cursor_update_statement, if the statement within the cursor procedure
containing L is a cursor_update_statement and either
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i. Pis of the form X and Xis the simple name of T; or

ii. Pis of the form X.Y; X'is an exposed name for the schema module S containing the
and Yis the simple name of T.

2. If rule 1 does not determine a denotation for P, then P denotes

a. The cursor or procedure R, if L is within the text of R and either

3.1fru

a.lIf Pis of the form X and X is the simple name.of<R and the declaration of R appear

The table T, if L is in the scope of table name T (Rule 3 in 6.3 of this spedification), and ei

12227:1995(E)

declaration of T

—B By f X st . i rﬁ,()l

ii. Pis of the form X.Y; X is the name of the module containing L (and therefore also R)
name of R;

i. Pis of the form X and Xis a simple name exposed for T; or

simple name of T.

es 1 and 2 do not determine a denotation for P, then PAdenotes the domain R,

tontaining L and precedes L within that module;.or

P is of the form X.Y; X is the exposed name' of the module containing the declaration o
simple name of R.

Y is the simple

ther

ii. Pis of the form X.Y; X is the exposed name of the schema module containing the table Tand Yis a

5 in the module

f R and Yis the

4. If ngne of the above rules determinesca denotation for P, then P is a simple name that denotgs the

. Definitional module M if either

. Bchema module S if either

i. L is in the scope of a with_clause exposing P as the name of M; or

ii. L is in the definitional module M and P is the name of M.

i. L isin_the scope of a with_schema_clause exposing P as the name of S; or

ii“dis in an abstract module whose authorization clause identifies S and P is the name

pf S;

c. Abstract module M if L is within the text of Mand P is the name of M;

d. Domain D, if D is declared within a module N such that there is a use clause for N in the module
containing L, and Pis the name of D.
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Let L be the location of a reference Id. Then I/d is a reference to the item Im if Im is not a module, procedure,
cursor or cursor procedure, or table and

1. Idis of the form P.X where X is the name of /m and P is a prefix denoting

a. A definitional module containing the declaration of /Im;

b. The abstract-module, M inwhich L appears and /mis declared in M at a text location that preced

c. The progedure, cursor, or cursor procedure that contains L, and /m is an input parafmeter
procedurg, cursor, or cursor procedure;

d. A table, ip

e. A schemp

f. A domain, in which case /Imis a parameter in that domain.

2. Idis of the fdrm X and X is the name of /Im. Then

which case /Imis a column within that table;

module, in which case Im is a table within that module.

s L;

to that

a. L appear in a cursor, procedure, or cursor procedure (See 8.4,v8.2, and 8.5 of this specification) and

i. Imis [an input parameter to that cursor, procedure, or.cursor procedure;

ii. Imisja column of one of the tables in scope of k;

b. If rule (a

location preceding L;

does not determine a denotation for7d, then Im is declared in the module containing L at a

c. If neither|rule (a) nor (b) determines-a:denotation for /d, then Imis declared within a module M suich that

the modyle containing L has a use'clause for M.

Note: An item |/

L, then Id would be a reference to /m.

Note: Examples

The following claussg

marked by Note1, the declaratior’ of constant Inp2 is hidden by the input parameter Inp2: that constant would have to be qualifi

prefix "Abmod" to be

reference is ambiguqus:. A reference to the input parameter would have to be "Proc2.Col", while a reference to the table column w.

'm is visible at location Lsif.there exists a name /d (either simple or preceded by a prefix) such that if /d were 4

contains examples of the disambiguation of prefixes, with the applicable rule in a comment. At the point

visible.) At the point in Proc2 marked by Note2, if COL is the name of a column of visible table TABNAME,

t location

in Proct
bd by the
then that

buld have

to be "TABNAME.COL". Finally, Dom1 is visible at Note3 since Defmod is in both a with and use clause in Abmod. Without the use clause,

the reference at Note3 would have to be to "Defmod.Dom1".

with sAMeDL_Standard;
use SAMeDL_Standard;
definition module Defmod is
constant Newfirst is 0;
constant Newlast is 999;
domain Doml is new SQL_Int (First => Newfirst,

end Defmod;

with Defmod,
use Defmod,

Last => Defmod.Newlast); -- 4a(ii)

SAMeDL_Standard;
SAMeDL_Standard;

with schema Snamel;
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abstract module Abmod is
authorization Sname2
constant Newfirst is 0;

constant Inp2 : Doml is 1; -- Note3
domain Dom is new SQL_Int (First => Abmod.Newfirst, -- 4dc
Last => Defmod.Newlast); -- 4a(i)

procedure Proc (Inpl : Dom; Inp2 : Dom) is
insert into TABNAME
select Proc.Inpl, -- 2a(i)
Abmod.Proc.Inp2 -- 2a(ii)
from TABNAME

cursor Curse

for
select coL
from Snamel.TAB -- 4b(i)
is
procedure Procl (Inpl : Dom; Inp2 : Dom; Inp3 : Dom) is
update Sname2.TABNAME -- 4b(ii)
set COL1 = Procl.Inpl, -~ la(i)
COL2 = Curse.Procl.Inp2, -- la(ii)
COL3 = Abmod.Curse.Procl.Inp3, -- la(iii)
TABNAME.COL4 = Inpl, -- 2b(i)
Sname2 .TABNAME.COL5 = Inp2 -- 2b{ii) : Notel
end Curse;

procedure Proc2 (Col : Dom) is
insertinto TABNAME
select coL -- Note2
from TABNAME
cursor Cursel
for
select coL
from Sname2.TABNAME -- 4b(ii)

end |Abmod;

End Examples

6.5 Assignment Contexts and Conformance of an Expression to a Domain

A value gxpression (see 8.10 of this specification) is said to appear in an assignment context if it is either

-- The ptatic expression-in-a constant declaration (see 7.1.4 of this specification),
-- A select paraméter (see 8.7 of this specification),

-- A value in"an insert_value_list (see 8.8 of this specification), or

-- The rightand side of a set_item withiman update_statement (See 8.3 of This Specification).

A value expression VE is said to conform to a domain D under the following conditions.

-- If DOMAIN(VE) # NO_DOMAIN, then DOMAIN(VE) = D.
-- If DATACLASS(D) is integer or fixed, then DATACLASS(VE)) is integer or fixed.
-- If DATACLASS(D) is float, then DATACLASS(VE) is integer, fixed, or float.

-- If DATACLASS(D) is character, then DATACLASS(VE) is character.
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-- If DATACLASS(D) is enumeration, then if DOMAIN(VE) = NO_DOMAIN, then VE is an enumeration literal

in D.

6.6 Standard Post Processing

Standard post processing is the processing that is done after execution of an SQL procedure, but before control
is returned to the calling application. That processing is described as follows:

1. The SQL status parameter in an SQL procedure call is SQLSTATE unless a status clause appears in the

procedure

2. If a status
value of the
(possibly via
to the value
if that right H
an error
SQL_Datab{

3. If the value
the map atts
parameter in

the parameferless procedure SQL_Database_Error_Pkg.Process_Database_Error is called. Upo

from that prd

Note: Su
values, §
completid

6.7 Extensi

Extended tables
specific, that is,
DBMS-specific 4
program executi
of extensions, ¢
procedures that

claration that references a status map specifying sqlcode, in which case the (SQl
parameter i§ SQLCODE. See 7.1.8 and 8.13 of this specification.

Note: SQLSTATE is the preferred status parameter. SQLCODE is a deprecated feature of ISO/IEC 9075:1992.

status parameter appears in the left hand side of some status_assignment in that sta
the equivalences in 7.1.8 of this specification) then the Ada procedure’s status paramet

and side is a raise statement, then the named Ada_exception is raised. This is not cor
condition in the sense of the next paragraph. In pa
ise_Error_Pkg.Process_Database_Error is not called.

bf the SQL status parameter does not appear in the‘left hand side of any status_assign
ched to the procedure or there is no status map.attached to the procedure and the SQ
dicates a condition other than successful completion, then an error condition exists. In t

cedure, the exception SAMeDL_Standard;SQL_Database_Error is raised.

ccessful completion is indicated by an SQLSTATEalue of "00000" or an SQLCODE value of 0. In particulaj
QLSTATE values "01xxx" or positive SQLSTATE values other than 100, are not considered to indicate §
n in the sense of this paragraph.

ons

, views, modules, procedures, and cursors allow for the inclusion into the SAMeDL of
non-standard, operations and features, while preserving the benefits of standardization
bxtensions may.be verbs, such as connect and disconnect, that signal the beginning an
on, or funétions, such as date manipulation routines, that extract the month from a date.
articularly‘the extended keyword, serves to mark those modules, tables, views, curs
go-outside the standard and may require effort should the underlying DBMS be changed

status

ap is attached to the procedure via a status clause (see 8.13 of this specification), tth if the

us map
er is set

of the right hand side of that status_assignment, if that right hand.side is an enumeration_literal;

sidered
rticular,

ment in
| status
his case
h return

, warning
uccessful

DBMS-
. These
1 end of
The use
brs, and

extende

s¢hema element ::=

implementation defined

extended_table_element ::=
implementation defined

extended_statement ::=
implementation defined

extended_query_expression ::=
implementation defined

extended_query_specification ::=
implementation defined
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tended_cursor_statement ::
implementation defined

Notice that the grammar is arranged such that extensions cannot influence the formation of

-- procedure names

-- cursor names

12227:1995(E)

== MOQ

-- tablé names

-- View

-- statyis clauses, status parameter names and types, and standard post proeessing

Althoug
semanti
may exf

-- Valu
ber

-- Sea
rest

-- Inpyt parameter lists by adding the mode-out to the parameter declarations, according to th

this

--Tab
shal

Similarly
semanti
express
tended

specifyi

ule names

names

n the syntax and semantics of extensions are implementation defined, any portion of an extension whose

cs is expressible in standard SAMeDL shall be expressed. invstandard SAMeDL syntay
and the class of:

e expressions by adding operators and functions. The' operands of those operators an
pstricted by rules similar to those in 6.5 and 8.10 of this specification.

rch conditions by adding atomic predicates?; Operands of those atomic predicates s
icted according to rules such as those in 8.11 of this specification.

specification.

e elements. If the extended table element is in the form of a column definition, the d
be present (see 7.2.1 of\this specification).

, database data returned from extended procedures and cursors shall be defined in
cs of select parameter lists (8.7 of this specification) with the syntax and semantics of theg
on class replacing the standard syntax and semantics. Such outputs shall be record
Statemerit yeturning such data shall accept an into_clause as described in 8.9 of this
g the record parameter name and type.

Y
R

An extension

1 functions shall

hall likewise be

e rules of 8.6 of

bmain reference

the syntax and
extended value
objects. An ex-
specification for

7 Data Description Language and Data Semantics

7.1 Definitional Modules

Definitional modules contain declarations of base domains, domains, subdomains, constants, records, enumera-
tions, exceptions, and status maps. An Ada library unit package declaration is defined for each definitional

module.

definitional_module ::
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[context]

[exte

end

definition ::
base_.

nded] definition module identifier_1 is
{definition}
[identifier_2];

domain_declaration |

domain_declaration | subdomain_declaration |
constant_declaration | record_declaration |
enumeration declaration | exception_declaration |
statys_map_declaration

1. When prese

Notes:

-- No two de|
specificatio

End Notes.

Ada Semanti

For each definiti
name of which is
Ada semantics o
Nothing else app

7.1.1 Base D¢

Base domains

{

-- No with_sc

© ISO/IEC

, identifier_2 shall be equivalent to identifier_1. (See 5.3 of this specification.)

hema_clause shall appear in the context of a definitional module. (See 6.2 of this specification)

Clarations within a definitional module shall have the same name, except for enumeration literals (see 7.1

n).

.
b

S

ears in the specification of that package.

dbmain Declarations

re the basis on which domains aré\defined. A base domain declaration has three f
sequence of parameters, used in domain declarations to supply information to the other two parts; a sequ
patterns, used t¢ produce Ada source code in:support of a domain; and a sequence of options, used

compiler in implgmentation-defined ways.

base_domyin_declaration

[extended] base domain\identifier_1
[ (base_domain_parameter_list)]
is
Ppatterns
bptions
end [identifier_ 2];
base_domain \parameter_list =
base| ddmain_parameter {; base_domain_parameter}

pnal module within a compilation unit there is a corresponding Ada library unit packd
the name of the definitional module, that is, AdalD(identifier_1). The Ada construct giv
f each definition within a definitional module is déclared within the specification of that p3

6 of this

1ge the
ing the
ickage.

arts: a
ence of
by the

1. If present, identifier_2 shall be equivalent to identifier_1. Identifier_1 is the name of the base domain.

2. The keyword extended may appear in a base_domain_declaration only if it also appears in the enclosing
module declaration.

7.1.1.1 Base D

base_domain_parameter

omain Parameters

identifier : data_class [ := static_expressionl] |
map := pos |
map := image
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data_class
integer | character |

fixed | float |
enumeration

1. The Ada identifiers within the list of base_domain_parameters of a base_domain_declaration are the names
of the parameters that may appear in a parameter_association_list within a domain_declaration based on
this base domain (see 7.1.3 of this specification). The static _expression within a base_domain_parameter,

when present, specifies a default value for the

parameter. This default value shall be

e le aerau vVQiuo

data class that is, in the parameter declaration

Id : dcl expr;

r dclis a data_class, DATACLASS(expr) shall be dcl. Further, DATACLASS(Id). is)dcl,
itializing expression expr is present, and DOMAIN(Id) is NO_DOMAIN.

. A bape domain is classified by its data_class. That is, an enumeration base domain is a basq
data]

L= TR

whe
thei

. Ever
para

y enumeration base domain has two predefined parameters;™” enumeration an
meters are special in that the values that are assigned to them-by-a domain declaration (
specffication) are not of any of the data classes listed above. The\value of an enumeration
enumeration_reference (see 6.4 of this specification); the value of map is a database_mappi
this $pecification). A base domain declaration may explicitly declare a map parameter for
assigning a default mapping. An enumeration basg domain shall not redefine
basel domain_parameter enumeration.

Therg are two possible default mappings: pos and,image. The value pos specifies that the
attrijute function 'POS of the Ada type corresponding to the enumeration_reference
enumeration parameter value in the domain‘declaration, shall be used to translate enume
their [database encodings. Similarly for image and the 'IMAGE attribute. See annex A of 1ISO
7.1.3and 7.3 of this specification.

Every enumeration base domain_whose dbms type is char or character shall have a
paraineter, length whose value is an integer of an implementation defined range. Such an en
domain shall not redefine the predefined base_domain_parameter length.

. Even
defin
base

fixed base domain’has a predefined parameter scale whose value is an integer of an
ed range (see 6.1 of ISO/IEC 9075:1992). A fixed base domain shall not redefine
| domain_parameter scale.

. Eveny
tation]

character base domain has a predefined parameter length whose value is an integer g
defined range (6.1 of ISO/IEC 9075:1992). A character base domain shall not redefing

 class is enumeration, a fixed base domain is a base domain whose data> class is fixed,

of the correct

whether or not

domain whose
etc.

i map. These
see 7.1.3 of this
parameter is an
g (see 7.1.3 of
the purpose of
the predefined

Ada predefined
, which is the
ration literals to
8652:1987 and

ird predefined
meration base

implementation
the predefined

f an implemen-
the predefined

base

| domain_parameter length

7.1.1.2 Base Domain Patterns
The patterns portion of a base domain declaration forms a template for the generation of Ada te
the Ada semantics of domains based on the given base domain.

patterns
{pattern}

pattern ::
domain_pattern | subdomain_pattern | derived_domain_pattern

domain_pattern ::

xt, which forms
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domain pattern is pattern_list
end pattern;

subdomain_pattern ::

subdomain pattern is pattern_list
end pattern;

derived_

domain_pattern ::

derived domain patternis pattern_ list
end pattern;

pattern_|
patt

pattern_|
char

© ISO/IEC

list ::
ern_element {pattern_element}
element ::=
hcter_literal

Patterns are used to create the Ada constructs that implement the Ada semantics of a domain, subdofnain, or

derived domain
within a pattern
by default. See ]

For a parameter
pattern substitut
applying the tra
specification).

subdomain_patt

to the name of the parent domain (see 5.3 and 7.1.3 of:this specification).

Within a given g
phrase. Optiong
parameters with
phrase does nof
all parameters W
in error.

7.1.1.3 Base [

options
{opt]

option :L

declaration (see 7.1.3 of this specification). Patterns are considéred templates; par
are replaced by the values assigned to them either in the domain/declaration, by inherit
.1.3 of this specification.

to be recognized as such in a pattern, it is enclosed in‘square brackets ([,]). For the pu
on, a base domain may use a parameter self. When' a'pattern is instantiated, self is the
hsformation AdalD to the name of the domain-or subdomain being declared (see 5.9
A base domain may use a parameter parent for the purpose of pattern substituti
brn or a derived_domain_pattern. When such a pattern is instantiated, parent is AdalD

haracter_literal of a pattern, a substring contained in matching curly brackets ({,}) is an

n the phrase have values assigned by a domain declaration (see 7.1.3 of this specificat
appear when none of the parameters within the phrase has an assigned value. If somg
ithin an optional phrase have values assigned by a given domain declaration, the decla

Jomain Options

iong

ameters
pnce, or

pose of
result of
of this
bn in a
applied

optional

il phrases may be nested.~An optional phrase appears in the instantiated template if all

on); the
but not

ration is

fundamental |
for word_list use pattern_list ;

fundamental

forn
forn
ford
ford

ot null type name use pattern_list;
ull type name use pattern_list; |
ata class use data_class; |

bms type use dbms_type [pattern_list];

|

for conversion from type to type use converter ;

dbms_type ::

real
char

int | integer | smallint |
| double precision |

| character |
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implementation defined

type ::= dbms | notnull | null
converter ::=
function pattern_list |
type mark

word_list ::=
implementation defined

Options|are used to define aspects of base domains that are essential to the declaration®f-dofnains within the
SAMeD}. The fundamental options are required. Implementations may add options beyond thgse given above.
The meanings of the fundamental options are given by the following list.

1. The|null and not null type names are the targets of the function AdaTYPE. Théy are the names of the types
of parameters and parameter components in Ada procedures. See 8.6 and 8.7 of this specifigation.

2. The|data class option specifies the data class (see 7.1.1.1 of this_pecification) of all objects of any domain
based on this base domain. If BD is a base domain to which the-data class dc is assigned by an option in its
defipition, and if D is a domain based directly or indirectly (See 7.1.3 of this specificati n) on BD, then
DATIACLASS(D)=dc. The data class governs the use of litérals with such objects (see 8.8 and 8.10 of this
spegification).

3. The|dbms type of a base domain is the SQL_data_type (see 6.1 of ISO/IEC 9075:1992) tp be used when
declpring parameters of the concrete interface (SQL module) for all objects of domains based directly or
indirpctly on the base domain. See 8.6, 8.7, and 8.8 of this specification. If the dbms type of d base domain is
implementation defined, the keyword extended shall appear in the declaration of the base dgmain.

4. An gperand of the conversion option iS a means of converting non-null data between objects of the not
null-pearing type, the null-bearing type’(see 7.1.3 of this specification) and the dbms type agsociated with a
domgin. A method shall be a function, an attribute of a type, or a type conversion. A mean$ of determining
the identity of these methods shall appear in the options of a base domain. The identity of a[method may be
given as a pattern containing parameters.

Howgver, enumeration.domains do not have converters between the dbms type and the hot null-bearing
type| as the map parameter predefined for all enumeration domains describes a conversion rethod between
enurperation and database representations of non-null data. The method is the application, a$ appropriate, of
the function described by the database_mapping that is the operand of the map parameter gssociation. See
7.1.1.1 and-Z.1.3 of this specification.

7.1.2 The'SAME Standard B Domai
The predefined definitional module, SAMeDL_Standard, contains the declarations of the predefined SAME Stan-
dard Base Domains: SQL_Int, SQL_Smallint, SQL_Char, SQL_Real, SQL_Double_Precision,
SQL_Enumeration_as_Char, and SQL_Enumeration_as_Int. The text of SAMeDL_Standard appears in Annex A
of this specification.
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7.1.3 Domain and Subdomain Declarations
domain_declaration ::=

domain identifier is new bas_dom_ref [not null]
[ ( parameter_association_list ) 1 ;

subdomain_declaration ::=
subdomain identifier is dom_ref [notnull]
[ ( parameter_association_list ) 1 ;

dom_ref =
domaln_reference | subdomain_reference

bas_dom_fref ::=
dom_ref | base_domain_reference

parametef_association_list ::=
parapeter_association {, parameter_association}

parametefr_association ::=
identifier => static_expression |
map |=> database_mapping |
enumleration => enumeration_reference |
scale| => static_expression |
length => static_expression

database| mapping ::=
enumpration_association_list | pos | image

enumeratfion_association_list ::=
( enhmeration_association {, enumeration_association} )

enumeratfion_association ::=
enumpration_literal => databaselliteral

1. Consider thel domain declaration:
domaim DD is new EE ...

a. If EE is abase_domain_reference, then EE is said to be the base domain of DD.

b. Otherwise, EE is a domain:reference or subdomain_reference, the base domain of DD is defingd to be
the base|domain of EE4DD is said to be derived from EE, and EE is said to be the parent of DD.

2. Similarly, in the subdomain declaration
subdomain FF is GG
the base domain,of FF is defined as the base domain of GG, FF is said to be a subdomain of GG, and GG is

3. The database type of a domain D, denoted as DBMS_TYPE(D), is the value, appropriately parameterized, of
the for dbms type option from the base domain of D. See 7.1.1.3 of this specification.

4. The data class of a domain D, denoted DATACLASS(D), is the data class of its base domain, the value of
the for data class option. A domain is numeric if its data class is numeric (see 7.1.1.1 of this specification).

5. Except for scale, enumeration, length, and map, an identifier within a parameter_association shall be the
name of a base_domain_parameter in the declaration of the base domain of the domain or subdomain being
declared. See 7.1.1.1 of this specification.
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6. A do

main or subdomain D is said to assign the expression E to the parameter P, if

a. the parameter_association P => E appears in the declaration of D; or

b. (a) does not hold, D'is a subdomain or a derived domain, and the parent domain assigns the expression
E to the parameter P; or

c.(a) and (b) do not hold and in the base_domain_declaration for the

base_domain_parameter

base domain of D, the

P : class := E
appears.
In al| cases, DATACLASS(E) shall be DATACLASS(P) as defined by the declaration of th
See .1.1.1 of this specification.
7. If a domain D assigns the expression E to a parameter P, then
-- JOMAIN(D.P) = NO_DOMAIN.
-- DATACLASS(D.P) = DATACLASS(E)
-- HENGTH(D.P) = LENGTH(E)
-- §CALE(D.P) = SCALE(E)
8. A dofnain_declaration shall assign an expression‘to each base_domain_parameter that appe
optiopal phrase
-- of the base domain’s domain_pattern,\if the declaration is not declaring a derived domain;
-- of the base domain’s derived_démain_pattern, if the declaration is the declaration of a der
Similar rules govern subdomain_ideclarations and subdomain_patterns. See 7.1.1.2 of this s
9. The gcale of a domain P;denoted SCALE(D), is defined by

-~ if

D is not a numeric domain, SCALE(D) = NO_SCALE;

D is an_integer domain, SCALE(D) = 0;

Dds a’float domain, SCALE(D) = a value greater than the scale of any non-float domain

b base domain.

ars in any non-

ived domain.

ecification.

br object;

-- if Dis a fixed domain, SCALE(D) = the value assigned by D to the scale base_domain_parameter.

The value assigned to the scale parameter in the declaration of a fixed domain shall be an integer from an

imple

mentation defined range.

10. The length of a domain D, denoted LENGTH(D), is defined by

- if

-~ if

D is not a character domain, LENGTH(D) = NO_LENGTH;

D is a character domain, LENGTH(D) = the value assigned by D to the length
base_domain_parameter.
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11.

12.

13.

14.

© ISO/IEC

The value assigned to the length parameter in the declaration of a character domain shall be an integer from
an implementation defined range.

Any domain_declaration or

subdomain_declaration of an enumeration domain shall ass

ign an

enumeration_reference as to the base_domain_parameter enumeration and a database_mapping to the the
base_domain_parameter map. If the map parameter is assigned an enumeration_association_list, then

a. Each enumeration_literal within the enumeration referenced by the enumeration_reference given by the
enumeration parameter shall appear as the enumeration_literal of exactly one enumeration_association.

b. No datab
Note]

for b

base_domaifp_parameter and M

-- is pos, apd E = En’Pos(El), or

-- is image} and E = En’lmage(El), or

-- is an enymeration_association_list containing an enumeration_association of the form E/=> E
See 7.1.6 of|this specification.
The database_mapping of an enumeration domain‘or subdomain declaration D should preserve the

implied by that domain’s enumeration_reference: ER. That is, if L, and L, are enumeration literal

such that L
less than thg

A domain or|
null phrase.

Ada Semanti

An instantiation pf a patterfidefined for the base domain of the domain being declared, as described in 7
this specificatio
the domain_dec|aration appears. If in the domain declaration:

domain

Let D be an
referenced b
expression k

ase_literal shall appear in more than one enumeration_association.

These constraints ensure that the database_mapping is an invertible (i.e., one-to-one) function, That functig
bth compile time and runtime data conversions. See 7.1.1.3 and 7.3 of this specification.

enumeration domain or subdomain declaration and let En be the name of the enun
y the value assigned by D to the enumeration base_domain_parameter. D is said to as
F to the enumeration literal El, if D assigns the database_mapping. M as the value of t

occurs before L, in ER's enumeration_literal_list, then the value assigned to L, by D sh
value assigned to L, by D.

subdomain is said to be not null only if it or any of its parent domains is declared with
In that case no objeet'of the domain can contain the null value.

CS

, shall-appear within the Ada package specification corresponding to the module withi

n is used

heration
5ign the
he map

prdering
s of ER
ould be

the not

1.1.2 of
n which

EE

EE is a base_domain_reference, then the domain_pattern is instantiated; if EE is a domain_reference, the
derived_domain_pattern is instantiated; for the subdomain declaration

subdomai

n FF is GG

the subdomain_pattern is used.

Note: Examples

The following examples illustrate the declaration of domains and have been annotated with references to the appropriate clauses of the

language definition. The base domains used in these examples exist in the predefined definitional module SAMeDL_Standard, which

appears in Annex A of this specification. The constant Max_SQL_lInt is declared in the predefined definitional module SAMeDL_System.

Both SAMeDL_Standard and SAMeDL_System (see Annex B of this specification) are assumed to be visible, as is the enumeration

declaration Colors (see 7.1.6 of this specification).
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domain weight isnew SQL_Int ( -- 7.1.3
First => 0, -- 7.1.3: #5 and #8
Last => Max_SQL_Int); -- 7.1.3

domain Weight_In_Pounds is new Weight;
domain Weight_In_Grams is new Weight;

ISO/IEC 12227:1995(E)

domain City Names isnew SQL_Char ( -- 7.1.3: #la
Length => 15); -- 7.1.3: #5 and #10
domain Colors isnew SQL_Enumeration_As_Char ( -- 7.1.3: #la
enumeration => Color Values, -— 7.1.3: #11
map => image) ; -- 7.1.3: #11 and #12
dpmain Auto_Weight isnew Weight ( -- 7.1.3: #1b
Last => 10000); -— 7.1.3: #5
sybdomain Auto_Part_Weight is Auto_Weight ( -- 7.1.3: #2
Last => 2000); -~ 7.1.3: #5 and #8

These dedlarations produce the following Ada code.

-- the Ada code below is the instantiation of the domain pattern
-— from base domain SQL_Int

type Weight_Not_Null is new SQL_Int_Not_Null
range 0 .. implementation_defined;

type Weight_Type is new SQL_Int;

package Weight_Ops is hew SQL_Int_Ops (
Weight_Type, Weight_Not_Null);

-- The domains Weight_In_Pounds and Weight_.Ih\Grams are not illustrated
-- here as there instantiations are essentially identical to Weight.

-- the Ada code below is the instantiation of the domain pattern
-— from base domain SQL_Char

type City_NamesNN_Base isS neW SQL_Ghar_ Not_Null;
subtype City_Names_Not_Null is City NamesNN_Base (1 .. 15);
type City Names_Base is new SQI:'Char;
subtype City_Names_Type iS City Names_Base (City_Names_Not_Null'’Length);
package City_Names_Ops iS n€W 'SQL_Char_Ops (
City_Names_Base, City NamesNN_Base);

-- the Ada code below is the instantiation of the domain pattern
-— from the basetdomain SQL_Enumeration_As_Char

package Colors_(Pkg is new SQL_Enumeration_Pkg(Color_Values);
type Colors_T¢pe is NneW Colors_Pkg.SQL_Enumeration;

-- the Ada¢code below is the instantiation of the derived domain
-— pattern from the base domain SQL_Int

type( Auto_Weight_Not_Null is new Weight_Not_Null
range wWeight_Not_Null’First .. 10000;

type” Auto _Weight Type is new Weight Type:

package Auto_Weight_Ops is new SQL_Int_Ops(
Auto_Weight_Type, Auto_Weight_Not_Null);

-- the Ada code below is the instantiation of the subdomain
-— pattern from the base domain SQL_Int

subtype Auto_Part_Weight_Not_Null iS Auto_Weight_Not_Null
range Auto_Weight_Not_Null'First .. 2000;

type Auto_Part_Weight_Type is new Auto_Weight_Type;

package Auto_Part_Weight_Ops is new SQIL_Int_Ops (
Auto_Part_Weight_Type, Auto_Part_Weight_Not_Null);

End Examples
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7.1.4 Constant Declarations

constant_declaration ::=
constant identifier [: domain_reference]
is static_expression ;

static_expression ::=
value_expression

A static expression is a value expression (see 8.10 of this specification) whose value can be calculated at
compile time; i.e}, whose leaves are all either literals or constants.

Now let K denotg the constant declaration
constant  [: D] is E ;

1. DATACLASS$(K) is DATACLASS(E), the data class of the expression E. See 5.4 and 8.10 of this specifica-
tion.

2. If DATACLASS(K) is enumeration, then D shall be present and shall name an enumeration domain ¢f which
E is an enumeration literal.

3. If DATACLABSS(K) is character, then D shall be present.

4. If the domain_reference D is not present, then

a. Cis a unjiversal constant of class DATACLASS(K).

b. AdaTYPE(K) is an anonymous type, universal_Tywhere T is DATACLASS(K).
c. If DATACLASS(K) is numeric, then SCALE(K) = SCALE(E).

d. DOMAIN(K) = NO_DOMAIN

5. If the domain_reference D is present, then

a. DOMAIN(K)=D and E shall\eonform to D (see 6.5 of this specification).

b. If DATACLASS(K) is*Aumeric, then SCALE(K) = SCALE(D), and SCALE(E) shall not exceed SCALE(D).

c. If DATACKEASS(K) is character, then LENGTH(K) = LENGTH(D) and LENGTH(E) shall not|exceed
LENGTHB)-

d. AdaTYPE(K) is defined as the type name within D designated as not null-bearing. That type name shall
not refer to a limited type.

Ada Semantics

Let VALUE represent the function which calculates the value of a static_expression. Let SE be a
static_expression. VALUE(SE) is given recursively as follows:

1. If SE contains no operators, then

a. If SEis a database_literal, then VALUE(SE) = SE.
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b. If SE is an enumeration_literal of domain D, and D assigns expression E to that enumeration literal, then
VALUE(SE) = E.

c. If SEis a reference to the constant whose declaration is given by
constant ¢ [: D] is E ;
then VALUE(SE) = VALUE(E).

d.If SE is a reference to a parameter P from domain D, and D assigns the expression E to P, then
ALUE(SE) = VALUE(E).

2.1t Skis D(SE;), where D is a domain name, then VALUE(D(SE)) = VALUE(SE ).
3.If Skis +SE, (or -SE ) then VALUE(SE) = +VALUE(SE) (or -VALUE(SE,)).

4.1t Sk'is SE; op SE,, where op is an arithmetic operator, then VALUE(SE)'= VALUE(SE,) pp VALUE(SE))
where op is evaluated according to the rules of SQL. See 6.12 of ISO/IEC"9075:1992.

5. If SEis (SE,) then VALUE(SE) = (VALUE(SE ).

Again, lgt K denote the constant declaration
copstant C [: D ] is E ;
If E is npt an enumeration literal, let Q be the Ada representation of VALUE(E); otherwise, let|Q be AdalD(E).
Then the¢ Ada library unit package specification corresponding to the module in which the constgnt declaration K
appears|shall have an Ada constant declaration of theform
AdRID(C) : constant [AdaTYPE(K)lwi= Q ;
The type designator AdaTYPE(K) is omitted from this declaration if it is an anonymous type.
Note: Examples

The follow|ng are examples of constant declarations.

constant Grams_In_Pound s 53.59237;
constant The_Color_Red :“Colors is Red;
constant Home_Port :¢City_Names i$ ’‘Pittsburgh’;

Note that Grams_in_Pound is a unversal constant of class fixed. These declarations generate the following Ada declarafions.

Grams_In_Pound(: jconstant := 453.59237;
The_Color_Red\:, constant : Color_Values :
Home_Port . constant City Name_Not_Null

Red;
"Pittsburgh L

End Examples

7.1.5 Record Declarations

revuLAlchplasztiuxl T —
record identifier_1 [named_phrase] is
component_declarations
end [identifier_2] ;

named_phrase ::=
named identifier

component_declarations ::=
component_declaration {component_declaration}

component_declaration ::=
component {, component} : domain_reference [notnull] ;
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component ::=
component_name [dblength [named_phrase]]

component_name ::= Ada_identifier
If present, identifier_2 shall be equivalent to identifier_1. Identifier_1 is the name of the record.

Let R be a record declaration. Define AdaNAME(R) to be
1. The alias N,jifthenamed—phrase-named-N-appearsin-thedectaratonr————————————————

2. Row, otherwjise.

Note: AdaNAME(R) is the default for the name of the row record formal parameter in the parameter profile of any\procedurd that uses

the declaratiop R. See 8.2, 8.5, and 8.9 of this specification.

Ada Semantics
The Ada library|unit package specification corresponding to the module within-which the record_declafation R
appears shall hgve an Ada record type declaration R, ,, defined as follows:

1. The name of the record type R, ,, shall be AdalD(identifier_1).

2. For some infeger k, let the component_declarations of R be given by the sequence
compopents; : D; [notnull ]
for 1 </ < K where components; is given by the sequence,
C; [dblength, [named N, 1]

where 1J <fsm for]some integer Jm,.. R 444 Shall"be equivalent, in the sense of 3.2.10 and 3.7.2 of ISO
8652:1987, 10 a record type whose components-are given by the sequence
COMPi_ [DBleng; ]
where i and  are bound as before and COMPi_ is given by
AdaID(Ci ) Ty

where T, is gn Ada type name detérmined to be:

a. The not pull-bearing type-name within the domain D, if either D, is a not null only domain or not null; is
present in A;

b. Otherwise the null-bearing type name within the domain D;.

The optional component DBleng; appears if the optional dblength, phrase appears and in that case Js of the
] ]
form

DBLngNAME, : Ada_Indicator_Type ;
where DBLngNAIi/IE is AdalD(N ) if N, appears and is AdalD(C) DbLength, otherwise; and
Ada_Indicator_Type i is the type SQL_ Standard Indicator_Type (see 12.3.8.a.i il of ISO/IEC 9075:1992).
Note: Examples

The following example illustrates the declaration of a record object.

record Parts_Row_Record_Type named Parts_Row_Record is

Part_Number : Part_Numbers not null;
Part_Name : Part_Names;

Color : Colors;

Weight : Weight_In_Grams;
City : City_Names;
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end Parts_Row_Record_Type;

2227:1995(E)

This declaration produces the following Ada code. It has been annotated with references to the appropriate clauses of the language

definition.

type Parts_Row_Record_Type isrecord -- Ada Semantics #1
Part_Number : Part_Numbers_Not_Null; -- Ada Semantics #2
Part_Name : Part_Names_Type;
Color : Colors_Type;
Weight : Weight_In_Grams_Type;
City : City_Names_Type;

end record ;

End Examples

7.1.6 BEnumeration Declarations

Enumer

See 7.1.8 and 7.1.8 of this specification.
enhmeration_declaration ::=

enfimeration_literal_list ::=

1. Identifier_1 is the name of the enumeration.

2. Each
enun
may

Ada Semantics
all be, within the Ada package ‘specification corresponding to the module within which &n enumeration

There sh
appears

type AdaID(identifier(l) is ( AdaID(enumeration_literal_ list) ) ;

The app
the trans
this speg

Note: E

The followi

tions are used to declare sets of enumeration literals for use in enumeration domains ah

enumeration identifier_1 is ( enumeration_literal list ) ;

enumeration_literal {, enumeration_literal)}

heration_declaration is considered to declar€yeach of its enumeration_literals. An enu
appear in multiple enumeration_declarations.

a type declaration of the form

former to each élement of the list. Ada character literals shall not be used in enumeratid
ification.
kamples

g are-examples of enumeration declarations.

The above

ndmeration Single_Row_Status is (
More_Than_One_Row, No_Such_Row, Row_Found) ;

enumeration Color_Values is (
Purple, Blue, Green, Yellow, Orange, Red, Black, White);

declarations produce the following Ada code.
type Single_Row_Status is (
More_Than_One_Row, No_Such_Row, Row_Found) ;

type Color_values is (
Purple, Blue, Green, Yellow, Orange, Red, Black, White);

End Examples

Data Description Language and Data

d status maps.

identifier within an enumeration_literal_list is ‘said to be an enumeration literal of the erlumeration. The
meration_literal

ication of the trangfermer AdalD (see 5.3 of this specification) to a list is accomplished Hy application of

ns. See 5.4 of
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7.1.7 Exception Declarations

exception_declaration ::=
exception identifier ;

Identifier is the name of the exception.

Ada Semantics

There shall be, |within the Ada package specification corresponding to the module within which an,exception
declaration appears, an exception declaration of the form
AdaID(identifier_1) : exception ;

Note: Examples

The following are examples of exception declarations.
exceptioh Data_Definition_ Does_Not_Exist;

exceptioh Insufficient_Privilege;

exception Transaction_Rollback;

The above declaratipns produce the following Ada code.
Data_Deffinition_Does_Not_Exist : exception;

Insuffifient_Privilege : exception;

Transacftion_Rollbasck : exception;

End Examples

7.1.8 Status Map Declarations
The execution ¢f any procedure (see 6.7, 8.2, and 8.5 of this specification) causes the execution of pn SQL
procedure. That| execution causes a special parameter, called the SQL status parameter, to be “set to A status
indicates that a call of the.procedure completed successfully or that an exception cpndition
occurred during|execution of the procedure” (See 4.18.1 of ISO/IEC 9075:1992). Status maps are used within
abstract modulep to process the status‘data in a uniform way. Each map declares a partial function from) the set
of all possible SQQL status parameter values onto (1) enumeration literals of an enumeration and (2) raige state-
ments.

status_map_decldration ::=

[ sqlcode |( sqlstate ] status identifier_1
[naméd>*phrase]
[uses’ target_enumeration]
tdtus_assignment {, status_assignment} );

is (

target_enumeration ::=
enumeration_reference | boolean

status_assignment ::=
left_hand_side => enumeration_literal |
left_hand_side => raise exception_reference

left_hand_side ::=
static_expr { , static_expr }

static_expr ::=
static_expression |
static_expression .. static_expression
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(see 3.5 of ISO 8652:1987)

ISO/IEC 12227:1995(E)

1. Identifier_1 is the name of the map.

2. A target_enumeration of boolean is a reference to the predefined Ada enumeration type Standard.boolean.

3. If the optional uses clause is not present, then only status_assignments that contain raise shall be present in
the status_map_declaration.

4. Every Ada_enumeration_literal within a status_assignment shall be an Ada_enumeration/literal within the
enunjeration referenced by the target_enumeration.

5. If neither sqlcode nor sqlstate is specified, then sqlstate is assumed.

6. If sqI:ode is specified, then if E is a static_expression appearing in a left_hand_side, then DATACLASS(E)
= integer. In this case a static_expr of the form E, .. E, shall be permitted in-a left_hand_side| provided E, <
E,. flvy, v, ..., v, are all the integers between E, and E, inclusive, then'the form E, .. E, is efuivalent to the
list off static expressions vy, v, ..., v, ..

7. If sqlstate is specified, then if E is a static_expression appearing in a left_hand_side, then OATACLASS(E)
= character, and either

a.LENGTH(E) = 5, and, if DOMAIN(E)Y # NO_DOMAIN, then D DMAIN(E) =
SAMeDL_Standard.SQLSTATE_Domain; or
b.LENGTH(E) = 2, and, if DOMAIN(E) =# NO_DOMAIN, then DOMAIN(E) =

SAMeDL_Standard.SQLSTATE_Class_Domain. If Vi Vo e, Vp, are all the SQLSTATE
Class value is given by the value of E;then E is equivalent to the list of static expression
Sge annex A for the text of the predefined module SAMeDL_Standard. See 22.1 of ISO/

for the standard values of SQLSTATE. Other values of SQLSTATE may be defined by
tation.

values whose
5V, Vo gy Vi
EC 9075:1992
an implemen-

8.1f E and E’ are distinct static expressions appearing in the clauses of a status map (possibly
alencg of previous rules),then E and E’ shall not evaluate to the same value.

via the equiv-

Noteg: sqlstate is the preferred form. sqlcode is a feature deprecated in ISO/IEC 9075:1992, annex D.

A stajus_assignmerit takes the form of a list of alternatives as found in Ada case statements, aggregates, and reprgsentation clauses.

The dthers cheice is not valid for status_assignments, however.

SAMgDL, Standard contains the definition of a status map Standard Map. defined as follows:

sqlstate status Standard_Map
named Is_Found
uses boolean

S (Successful_Completion_No_Subclass => True,
No_Data_No_Subclass => False);
Standard_Map is the status map for those fetch statements that appear in cursor declarations by default. (See 8.5 of this
specification.) It signals end of table by returning false.
Note: Examples

The following is an example of a status map declaration. For the enumeration and exception declarations, refer to the examples in 7.1.6 and
7.1.7 of this specification. They are assumed to be visible at the point at which the status map is declared. Further, direct visibility (i.e., use)
of SAMeDL_Standard is assumed.
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This map might be usefully applied to single row select statements. It distinguishes the excepitonal condition of retrieving more than one row

from the condition of retrieving no rows. It eliminates the distinction between a successful completion and a completion in which a warning

was returned. It raises an exception in the Ada application in two subcases of an SQL transaction rollback. See 6.6 and Annex A of this

specification and 22

in ISO/IEC 9075:1992.)

status Single_Row_Select_Map
named Result
uses Single_Row_Status is (

Car
No__
Suc
W
Tra]
Tr

End Examples

dinality_Violation_No_Subclass => More_Than_One_Row,
Data_No_Subclass => No_Such_Row,

resful_Completion_No_Subclass,
Brning

hsaction_Rollback_No_Subclass,
bnsaction_Rollback_Serialization Failure => raise Transaction_Rollback) ;

=> Row_Found,

7.2 Schema Modules

schema_
[con

bdule
text]

[extended] schema module identifier_1 is

end

schema_ €
tabl
extel

SQL_grai

(se

1. If present, id
2. ldentifier_1 4

3. An extended
the associat

7.2.1 Table D
table_d¢g

{schema_element}
[identifier_2];

lement
e_definition | view_definition | SQLigrant_statement |
nded_schema_element

lt_statement :
e 11.36 of ISO/IEC 9075:1992)

entifier_2 shall be equivalent to identifier_1. Identifier_1 is the name of the schema_mod
hall be different from any other-schema module name (See clause 11.1 of ISO/IEC 9075

_schema_element may appear in a schema_module only if the keyword extended ap
bd schema module dectaration.

efinitions
finition

[extended] table' identifier 1 is

end

tablé-element {, table_element}

[1dentifier_2]

7

ule.
:1992).

bears in

table_el

ementc

column_definition | table_constraint_definition |
extended_table_element

column_definition

SQL_

SQL_default_clause

column_namé [SQL_data_type]
[SQL_default_clause]

[column_constraint] domain_reference

(see 11.5 in ISO/IEC 9075:1992)

column_c

onstraint
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not null [SQL_unique_specification] |
SQL_reference_specification |
check ( search_condition )

SQL_unique_specification ::=
(see 11.7 in ISO/IEC 9075:1992)

SQL_reference_specification ::=
(see 11.8 in ISO/IEC 9075:1992)

table_constraint_definition ::=
SQL_unique_constraint_definition !
SQL_referential_constraint definition |
check_constraint_definition

SQL_unique_constraint_definition ::=
(see 11.7 in ISO/IEC 9075:1992)

SQL_referential_constraint_definition ::=
(see 11.8 in ISO/IEC 9075:1992)

chéck_constraint_definition ::=
check ( search_condition )

1.If present, identifier_2 shall be equivalent to identifier_1--{Identifier_1 is the name of thd table and the
table_definition.

2.The [name of the table_definition shall be different from the name of any other table_definition or
view] definition in the enclosing schema_module.

3. A table_definition shall contain at least one-¢olumn_definition.

4. Every SQL_column_name shall be<distinct from every other SQL_column_name within| the enclosing
table| definition.

5. If thel column_constraint is_absent from a column_definition, then the domain_reference shall|not be to a not
null gnly domain.

6. For the semantics of mot null, see 11.4 and 11.7 of ISO/IEC 9075:1992. For the semanticq of check, see
11.4 and 11.8 ofI1SO/IEC 9075:1992.

7. Supplose that column_definition CD is of the form
CN [DT] [DC] [cCC] : D;

a. The domain of CD, denoted DOMAIN(CD), is D. If DT is present, then conversion between
DBMS_TYPE(D) (see 7.1.3 of this specification) and DT shall be legal in both directions by the rules of
SQL (9.1 and 9.2 of ISO/IEC 9075:1992) unless either DT or DBMS_TYPE(D) is an implementation
defined dbms_type (see 7.1.1.3 of this specification), in which case both conversions shall be legal by
the implementation defined rules.

b. Define DATACLASS(CD) as DATACLASS(D).
c. Define LENGTH(CD) as LENGTH(D).
d. Define SCALE(CD) as SCALE(D). See 7.1.3 of this specification.
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8. If extended appears in a table_definition then extended shall also appear in the associated schema_module

declaration.

9. If an extended_table_element appears in a table_definition, then the keyword extended shall appear in that
table_definition (see 6.7 of this specification).

7.2.2 View Definitions

view_definition

[extel:ded] view identifier_1
[

end

query_sp
quer]

extended_query_specification
view_column_list =
( collumn_name {, column_name } )
1. If present, identifier_2 shall be equivalent to identifier_1. Identifierl1 is the name of the view
view_definitipn.

2. The name
view_definiti

3. A query_spe
sociated vie

Note: Examples

The following is an ¢

schema modu

view_column_list]
S query_spec
[with check option]
[identifier_2];

ec ::
y_specification |

of the view_definition shall be different fromxthe name of any other table_defin
bn in the enclosing schema module.

¢ may be an extended_query_specification only if the keyword extended appears in
v_definition.

xample of a schema module.

le Parts_Suppliers_Database"is

and the

ition or

the as-

-- the Pafrts table

table p is -- 7.2.1: #1 and #2
PNO nothull : Part_Numberps, -- 7.2.1: #3 and #4
PNAME : Part_Names, -- 7.2.1: #5
COLOR : Colors.,
WEIGHT : Weigkt In_ Pounds,
CITY : Cityl Names,
unique [PNO)

end P;

-- the Suppliers table

table s is -- 7.2.1: # 1 and #2
SNO notnull : Supplier Numbers, -—- 7.2.1: #3 and #4
SNAME : Supplier_Names, -- 7.2.1: #5
"STATUS" : Status_Values, -- 5.3
CITY : City_ Names,
unique (SNO)

end S;

-- the Orders table

table sp is -- 7.2.1: #1 and #2
SNO character(5) notnull : Supplier_ Numbers, -- 7.2.1: #3 and #4
PNO character(6) notnull : Part_ Numbers,

36 Database Pr
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QTY integer : Quantities, -- 7.2.1: #5
unique (SNO, PNO)

end SP;

-- the Part_Number_City view

view PNO_CITY as -- 7.2.2: #1 and #2

select distinct pNO, CITY
from sp, s

where SP.SNO = S.SNO

ISO/IEC 12227:1995(E)

end PNO_CITY;

end

Parts_Suppliers_Database;

End Expmples

7.3 D&

The pro
between

tation in
processeg

ta Conversions

bedures that are described in an abstract module (see clause. '8.0f this specification
an Ada application and a DBMS. Those data undergo a conversion during the exe
procedurles. Constants and enumeration literals used in statements are replaced by their data|
the form of the statement in the concrete module. This,process occurs at module com

s are described in this clause.

Execution Time Conversions

The exeq
sion met

Input parameter conversion rule. If the type of an input parameter is null-bearing, then in thg
Cedure there is an associated SQL_parameter_specification to which an SQL_indicator |

SQL pro
been ass
input par,
6 in 6.2

type of
conversi

Output

ution time conversions check for and approptiately translate null values; for not null valy
hod identified by the appropriate base domain definition (see 7.1.1.3 of this specification)

ameter is null, then the indicator parameter is assigned a negative value. (See 4.17.2 an

paramet%E shall be set from_the input parameter by the conversion process identified for the basg

igned. (See 8.6 and 8.8 of.this specification.) If, for any execution of the procedure, t
of ISO/IEC 9075:1992.) Otherwise, the indicator parameter shall be non-negative

input parameter is not null-bearing, the SQL parameter shall be set from the input p4
n processddentified for the base domain (7.1.1.3 of this specification).

arameter conversion rule. For output parameters of procedures containing either

transmit data
cution of those
base represen-
pile time. Both

es, the conver-
is executed.

corresponding
| parameter has
he value of the

d General Rule

and the SQL

e domain. If the

rameter by the

tch or select

statemerfts;this process is run in reverse. Let SP be a select parameter. Then the corresponding SQL procedure

tion). For
-- If the

icator parameter corresponding to
any execution of the procedure:

(9]

indicator parameter is negative, then

this specifica-

-- i the type of the Ada record component COMP,, (SP) (see 8.2 and 8.5 of this specification) is null-
bearing, then COMP, ,.(SP) is set to the null value; else

- if the type of COMP,,.(SP) is not null-bearing, the exception SAMeDL_Standard.Null_Value_Error is
raised.

-- If the indicator parameter is non-negative, then the value of COMP,,.(SP) is set from the value of the SQL

Data Description Language and Data
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data parameter by the conversion process identified for the base domain of SP (see 7.1.1.3) of this specifica-
tion). If the record component DBLeng, 4,(SP) is present (see 8.2 and 8.4 of this specification), then it is set

to the value

Compile Tim

of the indicator parameter.

e Conversions

The SQL semantics of constants, domain parameters, and enumeration literals (and constants that evaluate to
enumeration literals) used in value lists of insert statements (see 8.8) and value expressions (see 8.10 of this
specification) require that they be replaced in the generated SQL code by representations known to the DBMS.

For enumeratior

Let Vbe an ider
is not static and

If Vis a refereng

-- a constant d

constagnt C [:

--a domain p
specification

-- or an enum
and D assig

then Vs replac

8 Abstrag

8.1 Abstras

abstract
[cor

[extended] abstract module identifier_1 is

end

tifier. If Vis not a reference to a constant, a domain parameter, or an enumeration-litera
undergoes no compile time conversion.

e to

eclared by

D] is E

’

arameter param of domain D, and D assigns the expréssion E to param (see 7.1.3

)

bration literal E/ from enumeration domain D (see\8.3, 8.8, 8.10, and 8.11 of this speci
hs the expression E to V,

ed by the static expression SQL.g(E) (see8.10 of this specification).

t Module Description Language

ot Modules

_module ::
text]

authorization schema_reference
{defindition}
{procedure_or_cursor}
[fdentifier_2];

procedure_or_cursor ::

cursor_declaration [ procedure_declaration

literals, the enumeration mapping is used (see 7.1.1.1, 7.1.1.3 and 7.1.3 of this specificzl:tion).

,then V

of this

ication),

1. When present, identifier_2 shall be equivalent to identifier_1. Identifier_1 is the name of the abstract module.

2. No two of the items (that is, procedures, cursors, and definitions) declared within an abstract module shall
have the same name.

3. For the meaning of "authorization schema_reference," see 12.1 of ISO/IEC 9075:1992.
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4. A procedure_or_cursor may be an extended procedure or an extended cursor (see 8.2 and 8.4 of this

spec

ification) only if the keyword extended appears in the abstract module declaration.

Ada Semantics
For each abstract module within a compilation unit there is a corresponding Ada library unit package the name of
which is the name of the abstract module, that is, AdalD(identifier_1). The Ada construct giving the Ada seman-
tics of each procedure, cursor, or declaration within an abstract module is declared within the specification of that

library u

it package. Nothing else appears in the snecification of that nackaaa
P g g pp P A-o+Hhatpa

SQL S

There is
module.
specify A

8.2 Pr

The proq
8.5 of th

For ever
unit pac

procedufe declared within the corresponding SQL module. A call to the Ada procedure results i

of the S(
pPr

st

1. Idenfffier_1 is the-name of the procedure.

2. An in
extern

ohagor

emantics

an SQL module associated with each abstract module that gives the SQL-§emantics
The name of the SQL module is implementation defined. The language clause of the S(
\da. The module authorization clause is implementation defined. See clalis&¢ 12 of 1ISO/IE

ocedures

S specification.

y procedure declared within an abstract module thére is an Ada procedure declared W
kage specification corresponding to that abstfact module (see 8.1 of this specificatio

DL procedure.

bcedure_declaration ::=
[extended] procedure identifier_ 1 [input_parameter list] is
statement [status_‘tlause];

ptement ::=
commit_statement | delete_statement |
insert_statement_values | insert_statement_query |

rollback._8tatement |
select statement | update_statement |
extended _statement

of the abstract
DL module shall
C 9075:1992.

edures discussed in this clause are not associated with a<eursor. Cursor procedures dre discussed in

ithin the library
n) and an SQL
h the execution

put (parameter_list may appear only in conjunction with statements that take input par

rollba

ded, statements. In particular, such lists shall not appear in conjunction with a co

meters or with
mit_statement,

3. A statement may be an extended_statement only if the keyword extended appears in the procedure decla-
ration. If the keyword extended appears in the procedure declaration, then the keyword extended shall
appear within the definition of the module in which the procedure is declared.

Ada Semantics

Each procedure declaration P shall be assigned an Ada procedure declaration Paga In @ manner that satisfies
the following constraints:

--If P is declared within the declaration of an abstract module M, then Pada is declared directly within the
library unit package specification M.
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-- The simple name of P, is AdalD(ldentifier_1), the name of P.

The parameter profile of the Ada procedure is defined as follows:

1. If the statement within the procedure is either a delete, insert_statement_query, select or update statement,
then let there be k input parameters (for some £>0) in the input_parameter_list given by INP,, INP,, ...,

INP,. Then the ith parameter declaration in the Ada_formal_part of Paga» denoted PARM, . (INP)) for i<k, is

given by

tive region ¢

The names,
select_list w
the form *’

the row recq
sequence off

... @
where COM
AdaNa]

provided the
component (

pntaining the declaration of P, shall also contain the declaration of TYPER , (/C).

thin the select_statement. Let that list be given by SP,; SP,; ...; SP_. (If the select_|
then assume the transformation described in 8.7 of this specification has been applied
rd type is equivalent in the sense of 3.2,10 and 3.7.2 of ISO 8652:1987, to a recorq
components is given by the sequence

OMP, . (SP,) [DBLeng,q, (SP;)]

P Ada(SP;) is given by

ME (SP,) : AdaTYPE(SP;)

t AdaNAME(SP;) and AdaTYPE(SP;) are defined (see 8.7 of this specification). Thg

record. The

LOMP 5 4,(SP;) is otherwise undefined. The record component DBLeng, ,.(SP)) is given by

AdaNAMET INPTT - T xdaTYPE TINPT)
(See 8.6 of this specification.)
.If the statgment within the procedure is a select_statement, then the (k+1)St jparameter| in the
Ada_formal |part of P, is a row record. The mode of the row record parameter shall bein‘out.
Let IC be [the into_clause appearing (possibly by assumption, see 8.3 of this specification) in the
select_statement. Then the name of the row record parameter is PARMg_ . (/C);-the name of the typg of that
parameter ig TYPER  (/C). See 8.9 of this specification. If /C contains the-keyword new, then the feclara-

types, and order of the components of the row/record parameter are determined from the

st takes

) Then
i whose

e record

DBLngNAME (SP,) : Ada_=Tndicator_Type
where Ada] Indicator_Type _is)the type SQL_Standard.Indicator_Type (see 12.3.8.a.ii of [SO/IEC
9075:1992), [provided that DBLngNAME(SP)) is defined; otherwise this component is not present.
Note: CQMP, . (SP)) is)undefined only if the i" select parameter is improperly written; whereas DBLeng,,(SP) is jundefined
when the|i" select parameter does not have a dblength phrase. See 8.7 of this specification.
. If the statement~within the procedure is an insert_statement_values and it is not the case that the
insert_valuel list is present and consists solely of literals and constants, then the first parameter is a row

lmode-of-the-record-parameterisin
or-is-H-

Let /IC be the insert_from_clause appearing (possibly by assumption, see 8.3 of this specification) in the
statement. Then the name of the row record parameter is PARMg  (/C); the name of the type of that
parameter is TYPER  (/C). See 8.9 of this specification. If /C contains the keyword new, then the declara-
tive region containing the declaration of P, 4, also contains the declaration of TYPEg_, (/C).

The names, types, and order of the components of the record type are determined from the
insert_column_list and insert_value_list. So, let C,, C,, ., C, be the subsequence of
insert_column_specifications appearing in an insert_column_list such that the corresponding element of the
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AdaNAME (C;) : AdaTYPE(C,)
(See 8.8 of this specification).

. If the statement within the procedure is an extended_statement, see 6.7 of this specification; for extended
parameter lists, see 8.6 of this specification.

rocedures, regardless of statement
final parameter is a status met
and 8.13 of this specification.

pe, if a status_clause appears in the precedyre declaration,
of mode ot parameter, see

[P Y PRy SR R S . Y TR

para

L4

moae ou

for the abstract

2. A lisf of SQL_parameter_declarations. An SQLSTATE parameter is declared for every SQL
less f status_clause appears in the procedure declaratiof.that references a status map speq
in which case an SQLCODE parameter is declared. (See 7.1.8 and 8.13 of this specif

eters depend on the type of the statement within'the procedure P.

procedure un-
ifying sqlcode,
cation.) Other

the statement is a delete, insert_statemént_query, select or update statement,
prameters derived from the input_parameter_list of the procedure, as described in 8.6 d
DN, appear in the parameter declarations of PsaL-

then the SQL
f this specifica-

b. If| the statement is an insert_statément_values, then the SQL parameters are determined by the sub-

[%2]

equence of insert_column_specifications in the insert_column_list whose correspondi
sert_value_list is a column:name (thus not a literal or constant_reference). See 8.8 o
DN.

in
ti

c. Ifithe statement is a“select_statement, then the SQL parameter declarations for PsqL are

hg entry in the
f this specifica-

determined by

—_

he select_list of the select_statement, as described in 8.7 of this specification.

d. Iffthe statement is an extended_statement, see 6.7 of this specification.

3. An SQL. SQL_data_statement or SQL_SQL _data_change_statement (see 12.5 in ISO/IEC 9075:1992). This
is defivedfrom the statement in the procedure declaration by the rules in 6.7 and 8.3 of this specification.

Interface Semantics
A call to the Ada procedure P, . shall have effects that cannot be distinguished from the following:

1. The procedure Pgq, is executed in an environment in which the values of parameters PARMgq, (INP) and
INDICg(, (INP) (see 8.6 of this specification) are set from the value of PARM,,,(INP) (see Ada Semantics
above) according to the rule for input parameters of 7.3 of this specification. This holds for every input
parameter INP in the input_parameter_list of the procedure or for every column parameter INP in the
insert_column_list of an insert_statement_values whose corresponding entry in the insert_column_list is an
SQL_column_name (thus not a literal or constant_reference). See 8.8 of this specification.
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2. Standard post processing, as described in 6.6 of this specification, is performed.

3. If the value of the SQL status parameter indicates successful completion or if it is handled by a status map
attached to the procedure (see 6.6 of this specification) and is defined by the SQL-implementation to permit
the transmission of data and the statement within the procedure is a select_statement, then the value of the
component of the row record parameter components COMP,,.(SP;) and DBLeng, 4,(SP,) are set from the
values of the actual parameters associated with the SQL formal parameters PARMg, (SP,) and
INDICg(, (SP;) (see 8.7 of this specification), according to the rule for output parameters of 7.3 of this

specification

Note: Examples

The following are exrmples of procedure declarations. The first is a declaration of a procedure with no input parameters.
procedufe Parts_Suppliers_Commit is

commjt work ;

The above declaratipn produces the following Ada procedure specification in the abstract interface.

procedufe Parts_Suppliers_Commit;

The next procedure declaration contains an input parameter and a status clause.

procedufe Delete_Parts (
Input] Pname named Part_Name : Part_Names) is

whé@gre PNAME = Input_Pname

delete{rom P
T
stafus Operation_Map named Delete_Status

The above declaratipn produces the following Ada procedure specification in the abstract interface.

procedufe Delete_Parts (

Part_[Name : in Part_Names_Type; -- 8.6: Ada Semantics #1
-- 8.2: Ada Semantics #1, #2
Deletle_Status : out Operation_sStatus); -- 8.2: Ada Semantics #5

A somewhat more cpmplex example, involving @ row record: the SAMeDL procedure:

procedufe Insert_Redpartg™i$

insertlinto P
(PNO named Part_Number,
PNAME named Part, ‘Name,
CdLOR,
cqTY)

from Red_Parts

valueg (PNO,\PNAME, Red, CITY);

produces the following“Ada declarations:

type InSETT_READATTS_ROW_IYDE -= 8.2, AGE SeMantics #3, 09
is record
Part_Number : Part_Numbers_Type; -- 7.2.1
Part_Name : Part_Names_Type;
City : City_Names_Type;
end record;

procedure Insert_Redparts
(Red_Parts : in Insert_Redparts_Row_Type);

The color of all parts inserted using the Insert_Redparts procedure will be red. The weight of all such parts will be null. See the examples in
7.2.2 of this specification. The number, name and city of those parts are specified at run time.

End Examples
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8.3 Statements

This clause describes the concrete syntax of statements other than cursor-oriented statements. The text of the
SQL statement derived from the text of a statement is defined.

commit_statement ::= commit work
rollback_statement ::= rollback work
daFete—statement——=

delete from tabl e_name
[where search_condition]

insert_statement_gquery ::=
insertinto table_name [(SQL_insert_column_list)]
query specification

insert_statement_values ::=
insertinto table_name [(insert_column_list)]
[insert_from_clause] values [ (insert_value_list)\]

ugdate_statement ::=
update table_name
set set_item {, set_item}
[where search_condition]

sqt_item ::=
column_reference = update_value

ugdate_value ::=
null | value_expression

sgdlect_statement ::=

select [distinct | alllUselect_list
[into_clause]

from_clause

[where search _condition]

In the fqllowing discussion;-let* ProcName be the name of the procedure in which the statement appears.

1. If nq insert_from_clause appears within an insert_statement_values, then the following clausg is assumed:
from Row ' new ProcName_Row_Type

If an insert._from_clause which does not contain a record_id appears in an insert_statement_values, the
recqrd_id

“new ProcName_Row_Type
is assumed. See 8.9 of this specification.

2. If no into_clause appears within a select_statement, then the following clause is assumed:
into Row : new ProcName_Row_Type
If an into_clause which does not contain a record_id appears in a select_statement, the record_id
: new ProcName_Row_Type
is assumed. See 8.9 of this specification.

3. This rule applies to both forms of insert statements. If an insert_column_list is not present, then a column list
consisting of all columns defined for the table denoted by SQL_table_name is assumed, in the order in which
the columns were declared (8.7.3 of ISO/IEC 9075:1992).
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Note: Use of the empty insert_column_list is considered poor programming practice. The interpretation of the empty
insert_column_list is subject to change as the database design changes. Programs that use an empty insert_column_list present
maintenance difficulties not presented by programs supplying an insert_column_list.

4. If the statement is an insert_statement_values, then

a. If the insert_value_list is not present, then a list consisting of the sequence of column names in the
insert_column_list is assumed.

b. The insej

5.1If the statenjent is an insert_statement_query, then let C,, C,, ..., C_ be the columns appearing in an
SQL_insert_prolumn_list, and for each 1<i<m, let D, be DBMS_TYPE(C,) (see 7.2 of this specificatioh). The
select_parameters in the select_list of the query_specification shall not specify a named_-phrase or a|not null
phrase; that |s, the select_list shall have the form VE,, VE,, ..., VE,,, for value_expreSsions, VE;. Then

-- m=n, that is, the lists are of the same length; and

-- for each [l <i<n, VE; shall conform to D, (see 6.5 of this specification) and)if DATACLASS(D,) is charac-
ter, then LENGTH(VE;) shall not exceed LENGTH(D;).

6. The following apply to update statements. Let
C =v
be a set_item within an update_statement. Let D be DOMAIN(C). Then

a. If v is null, D shall not be a not null only domain.

b. Otherwise, v is a value_expression. v shalliconform to D (see 6.5 of this specification)| and if
DATACLASS(D) is character, LENGTH(v) shall‘not exceed LENGTH(D).

SQL Semantics
This clause desqribes the text of an SQL statement corresponding to the statement within a procedure.

1. The SQL corpmit and rollback statements are textually identical to the commit and rollback statements.

2. The delete_statement is transformed into an SQL_delete_statement_searched by applying the transfor-
mation SQL4. described.in'8.11 of this specification to the search condition of the where clause, if gresent.
The remaindgr of the statement is unchanged.

3. The insert_s{atement_query is transformed into an SQL_insert_statement by

a. Applying [the“transformation SOL\ o defined in 8.10 of this specification to the value_expression In each
select_parameter of the select_ list in the query_specification.

b. Removing any as keywords, if present, from the from_clause in the query_specification.

c. Applying the transformation SQL g described in 8.11 of this specification to the search_conditions, if any,
in the query_specification.

The remainder of the statement is unchanged.

4.The insert_statement_values is transformed into an SQL_insert_statement by transforming the
insert_value_list and insert_column_list as described in 8.8 of this specification, and dropping the insert_from
clause, if present. The remainder of the statement is unchanged.
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5. The update_statement is transformed into an SQL_update_statement: searched by applying the transfor-
mation SQL,¢ to the value expressions in the set_items of the statement and by applying the transformation
SQLg to the search condition, if present. The remainder of the statement is unchanged.

6. The select_statement is transformed into an SQL_select_statement: single row by

a. Replacing the select_list with the SQL_select_list described in 8.7 of this specification.

b. Inserting the phrase INTO farget list, where target list is as specified in 8.7 of this specification, and
removing the into_clause in the statement, if any.

c. Removing any as keywords, if present, from the from_clause.

d. Applying the transformation SQLg described in 8.11 of this specification tothé search cdnditions, if any,
in the where and having clauses.

The femainder of the statement is unchanged.

8.4 Cursor Declarations

cuysor_declaration ::=
[extended] cursor identifier_1
[input_parameter_list]
for
query
[SQL_order_by_ clause]
[ is cursor_procedures
end [identifier 2];]

qugry ::=
query_expression |.éxtended_query_expression

query_expression ::=
query_term |
query_expresgion union [all] query_ term

qugry_term ::=
query_specification |
(query\expression)

qudry, 'specification ::=

select [distinct | all ] select_list
from—ctause
[where search_condition]
[SQL_group_by clause]
[having search_condition]

1. Identifier_1 is the name of the cursor. If present, identifier_2 shall be equivalent to identifier_1.
2. No two procedures within a cursor_declaration shall have the same name.

3. A query may be an extended_query_expression only if the keyword extended appears in the cursor decla-
ration. If the keyword extended appears in the cursor declaration, then the keyword extended shall appear
in the declaration of the module in which the cursor is declared (see 6.2 of this specification).
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Ada Semantics

If a cursor named C is declared within an abstract module named M, then a subpackage named C shall exist
within the Ada package M (see 8.1 of this specification). That subpackage shall contain the declarations of the
procedures declared in the sequence cursor_procedures. (Some of those procedures may appear by
assumption. See 8.5 of this specification.) The text of the procedure declarations is described in 8.5 of this
specification.

If the query in a gursor declarationis an nvh:nr'lnd_rJIlmr\ll_n\(lnrnacinn’ see 6 7 of this specification

If there is no union operator in the query_expression in the cursor_declaration, then the names, types; and order
of the components of any record type used as a row record formal parameter type in any fetch,procedure for this
cursor are detefmined from the select_list as specified for the select_statement in 8.2 and/8.7 of this specifica-
tion. Otherwise| if union is present, the select_lists of all the query_expressions in the cursor_declaration shall
have the same |ength. The name and type of the i" component of the record type i§ determined by tHe set of
select_parametérs in the it location of the select_lists. Let there be m such select_lists and let the set of
select_parametgrs appearing in the it location of these lists be denoted by {SPij *' {VE) [named Idi] [ngt null]}
1<j<m. Then

1. All these parameters have the same Ada type, that is, AdaTYPE(SPji) = AdaTYPE(SPki) for all pairs
1<j,k<m (sge 8.7 of this specification). The Ada type of the ith-parameter, AdaTYPE;, is that type; [in other
words, AdaTlYPE; = AdaTYPE(SP)) for any 1<j<m.

Note: This is equivalent to the restriction that DOMAIN(VEii) is the,same domain, say DOMAIN,, for all values of j (see §.10 of this
specificafion) and that either (i) DOMAIN, is a not null only demain, or (ii) not null is specified for either all or ngne of the
parametgrs.

2. For all pairs|j, k such that a named_phrase appeats in SP), and SPK, Idj; shall equal Id¥,. Then thdt name,
AdaNAME, satisfies AdaNAME; = IdJ'i for any_such j. If there are no such pairs (that is, if a named phrase
appears in mone of the select_parameters); then AdaNAME(VEji) shall equal AdaNAME(VEki) for @ll pairs
1<j,k<m ang shall not equal NO_NAME: (see 8.10 of this specification). Then AdaNAME; = AdaNAME(VEji)
for any j<m,

3. For all pairs|j, k such that a“dblength phrase appears in either SPJ'i or SPki, then a dblength phrdse shall
appear in both SPi and\SPX. Furthermore, DBLngNAME(SP}) shall equal DBLngNAME(SPK). Then

DBLngNAME; shall be'that name. If the dblength phrase appears in no SPJ'i for any j, then DBLngNAME; is
said to be nyll; otherwise, DBLngNAME; is undefined.

The type of thel rew record parameter is equivalent in the sense of 3.2.10 and 3.7.2 of ISO 8652:1987, to a
record type whose-seguenee-of-components-is-giver-by-the-sequence
COMP, 5, (SP,) [DBLeng,y, (SP,)]

where COMP, ..(SP;) is given by

AdaNAME; : AdaTYPE;
provided that AdaNAME, and AdaTYPE; are defined; the record component COMP,.(SP;) is otherwise un-
defined. The record component DBLeng, 4,(SP;) is given by

DBLngNAME, : Ada_Indicator_Type
where Ada_lIndicator_Type is the type SQL_Standard.Indicator_Type (see 12.3.8.a.iii in ISO/IEC 9075:1992),
provided that DBLngNAME; is defined. If DBLngNAME; is null, this component is not present in the row record
parameter.
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SQL Semantics

A cursor

declaration is transformed into an SQL cursor declaration as follows.

2227:1995(E)

1. The string "declare " is prepended to the cursor declaration and, if present, the keyword extended is
dropped.

2. The input_parameter_list and cursor_procedures are discarded, as is the keyword cursor and the is

end bracket. The cursor name identifier_1 is transformed into SQLyamelidentifier_1)

3. The tring " cursor " is inserted immediately after the transformed cursor name, but before-fha
4. The pelect_list is transformed into an SQL_select_list as described in 8.7 of this specification.
5. Any as keywords present are removed from the from_clause.

6. The gearch conditions are transformed using the transform SQLg of 8.1 of this specification.

The remainder of the declaration is unchanged.

Note: Examples
The following note consists of two examples of cursor_declarations: the first contains)a simple cursor_declaration, while t|
a more complex declaration that exercises many of the features of the syntax:\ In both cases the generated Ada code iI
with referefices to the appropriate clauses of the language definition.

The examplle below is a simple cursor_declaration.
cursqr Select_Suppliers
for]
gelect sNO, SNAME, "STATUS", CITY dblength -- 5.3
from s
This declarption produces the following Ada code,
package Select_Suppliers is -- 8.4: Ada Semantics
type Row_Type is record -- 8.5, #5 and #8
bno : Supplier-Numbers_Type; -- 8.5, #3 and #8
Ename : Suppliex_Names_Type;
BTATUS : Status_Values_Type;
ity : CitywNames_Type;
Lity _Dblength.™ SQL_Standard.Indicator_Type;
end record;
prdcedure~Open; -- 8.5: #3
prqcedure Fetch ( -- 8.5: #5
Qw - inout Row Type; 8 5: #8 ond Ads Somamtiag #2

Is_Found : outboolean);

-- 8.5: #5 and Ada Semantics #6

procedure Close; -- 8.5: #4

end Select_Suppliers;

The following is an example of a more complex cursor_declaration.

curso

r Supplier_Operations (

Input_City named Supplier City : City_Names notnull;
Adjustment named Status_Adjustment : Status_Values notnull)

for

select sNO named Supplier_Number,

SNAME named Supplier Name,

Abstract Module Description

keyword for.

e second contains

shown, annotated
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"STATUS" + Adjustment named Adjusted_Status, -- 5.3
CITY named Supplier_City
from s

where CITY = Input_City

procedure Open_Supplier_Operations is
open Supplier_ Operations;

procedurn Eetch—Supplier—Tuple. is
fetch [Supplier_Operations
into] Supplier Row_Record : new Supplier_Row_Record_Type
status My Map named Fetch_ Status;

procedufe Close_Supplier_Operations is
close] -- optional ‘cursor name’ omitted

procedufre Update_Supplier_Status (
Input] Status named Updated_Status : Status_Values notnull;
Input Adjustment named Adjustment : Status_Values) is

update s
set| "STATUS" = Input_Status + Input_Adjustment - 5.3
where current of Supplier_Operations;

procedufe Delete_Supplier is
delete|from s;
-- optional "where current of ’‘cursor name’" omitted

end Supplier_Operations;

This declaration profluces the following Ada code.
package Supplier_Operations is -- 8.4: Ada Semantics

type suppl}ier_Row_Record_Type is
record -- 8.5:“Ada Semantics #5 #8
Suppllier_Number : Supplier_ Numbers. Type;
--_8.5: Ada Semantics #3 #8

Suppllier_Name : Supplier_Namesg- Type;
Adjudted_Status : Status_Values\Type;
Suppllier_City : City_Names\Type;

end record;

procedufte Open_Supplier_Qperations (
Suppllier_City : dnjeity_Names_Not_Null; -- 8.5: Ada Semantics
Statys_Adjustment « iR’ Status_Values_Not_Null); -- #1, #3, Modes

procedufre Fetch_Sdpplier_Tuple (
Suppllier_Row_(Récord : inout Supplier_Row_Record_Type; -- 8.5
FetcH Status : out Operation_Status); -- 8.5

procedUE Cloge_Supplier_Operations;

procedu Update_Supplier_Status (
Updated_Status : in Status_Values_Not_Null; -- 8.5: Ada Semantics #2
Adjustment : in Status_Values_Type) ; -- 8.5: Ada Semantics

procedure Delete_Supplier;

end Supplier_Operations;

End Examples
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8.5 Cursor Procedures

cursor_procedures ::=
cursor_procedure {cursor_procedure}

cursor_procedure ::=
[extended] procedure identifier_1
[input_parameter_list] is
cursor_statement
[status clause]

’

cursor_statement ::=

open_statement | fetch_statement | close_statement |
cursor_update_statement | cursor_delete_statement |
extended_cursor_statement

opé¢n_statement ::=
open [identifier]

fetch_statement ::=
fetch [identifier] [into_clause]

clpse_statement ::=
close [identifier]

cursor_update_statement ::=
update table_name

set set_item {, set_item}
[where current of identifier]

cursor_delete_statement ::=
delete from table_name
[where current of identifi@r]

1. Identifier_1 is the name of the procedure.
2. An irput parameter list may only appear in conjunction with statements that take input pargmeters. In par-

ticular, such lists shall notappear in conjunction with open, close, fetch and cursor_delete statements. Only a
cursqr_update_statement or an extended_cursor_statement may take an input_parameter_lis}.

3. If no |jopen_statement appears in a list of cursor_procedures, the declaration procedure "opgn" is open; is
assumed.

4. If no [close_statement appears in a list of cursor_procedures, the declaration procedure "close" is close: is
assumed

5.If no fetch_statement appears in a list of cursor_procedures, the declaration procedure “fetch" is fetch
status standard_map; is assumed. See 7.1.8 of this specification.

6. If identifier is present in an open, fetch, close, cursor_update or cursor_delete statement, then it shall be
equal to the name of the cursor within which the procedure declaration appears. The meaning of a cursor
statement is not affected by the presence or absence of these identifiers.

7. The restrictions that apply to the set_items of a non-cursor update_statement (see 8.3 of this specification)
also apply to the set_items of a cursor_update_statement.
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8. If no into_clause appears within a fetch_statement, then the following clause is assumed:

into

Row : new Row_Type

If an into_clause which does not contain a record_id appears in a fetch_statement, the record_id
: new Row_Type

is assumed.

See 8.9 of this specification.

© ISO/IEC

9. A cursor_statement may be an extended _cursor_ statement only if the keyword extended appears in the

tion of an A

-- The simple

Note: Th
names.

The parameter

1. For open_

CcS
¢ declaration P that appears in or is assumed to appear in a cursor_procedures list
procedure declaration P, . that satisfies the following constraints.

ed within the declaration of a cursor named C, then P aqa Shall bendeclared within the s
la subpackage named C.

name of P, . is AdalD(identifier_1), the name of P.

e default open, fetch and close procedures use delimited identifiers\(see 5.3 of this specification) as their

brofiles of the Ada procedures depend in part on the statement within the procedure, as f

statements:  Let INP,, INP,, ..., INPp“k>0 be the list of input parameters

input_parameter_list of the cursor_declaration within which the procedure appears. Then PARM|

the it paran
AdaNA
forl<i<k (s

2. For cursor |

heter of the Ada_formal_part, is of theform
ME (INP,) : in AdaTYPE (INPg)
be 8.6 of this specification).

update_statements: Let tNP,, INP,, ..., INP_ k>0 be the list of input parameter

input_parameter_list of the statement. Then PARM, . (INP), the ith parameter of the Ada_formal_p

the form
AdaNA
forl<i<k (s

ME (INP,) :%\in AdaTYPE (INP,)
be 8.6 of this-specification).

tements: The first parameter is a row record parameter of mode in out. The names, or|

ion, then

edure is

shall be

pecifica-

procedure

bllows:

in the
LA (INP)),

5 in the
art, is of

der, and

record formal parameter is PARMg,,(/C), and the type of that parameter is TYPEHOW(IC) See 8.9 of this
specification. If /C contains the keyword new, then the declarative region containing the declaration of P,
shall contain the declaration of TYPER , (/C).

4. For close and cursor_delete statements: There are no parameters to these procedures (except possibly for a
status parameter).

5. For extended_cursor_statements, see 6.7 of this specification. For extended parameter lists, see 8.6 of this
specification.

50 Database Programming Language - SAMeDL


https://iecnorm.com/api/?name=ec51e722a5d6eecc568c959c2688bb42

© ISO/IEC

ISO/IEC

12227:1995(E)

6. For all statement types: If a status_clause referencing a status map that contains a uses appears in the
procedure declaration, then the final parameter is a status parameter of mode out. For the name and type of
this parameter, see 7.1.8 and 8.13 of this specification.

SQL_

Semantics

Each procedure P that appears in or is assumed to appear in a cursor_procedures list shall be assigned an SQL
procedure Pgq, within the SQL module for the abstract module within which the cursor_procedures list appears.
Pgqu has three parts:

1. An

2. A lig
less
in w
paré

a.

The

3. An ¢
is derived from the statement in.the procedure declaration, as follows.

a.

.If the statement is a cursor_update_statement, then” the SQL parameters de

. If the statement.is a close_statement, then the SQL_close_statement is close SQLN AME

. |f the“statement is the cursor_delete_statement

BQL_procedure_name. This is implementation defined.

t of SQL_parameter_declarations. An SQLSTATE parameter is declared for €very SQ
a status clause appears in the procedure declaration that references a status-map spe
hich case an SQLCODE parameter is declared. (See 7.1.8 and 8.13)of this speci
meters depend on the type of the statement within the procedure P.

f the statement is an open_statement, then the SQL parameters derived from the input_g
the cursor_declaration as described in 8.6 of this specification @ppear in the paramete

D
saL-

nput_parameter_list of the cursor_update_statement as described in 8.6 of this specifi
the parameter declarations of Pg, .

cursor_declaration (as described in 8.7).of \this specification appear in the parameter
PsaL-
order of the parameters within the listis implementation defined.

BQL_SQL_data_statement or'SQL_SQL_data_change_statement. (See 12. in ISO/IEC 9

the cursor name.

the cursor name.

delete from /d_1 [where current of C]

| procedure un-
cifying sqlcode,
ication.) Other

arameter_list of
declarations of

ived from the
cation appear in

. If the statement is a fetch_statement, then the SQL parameters determined by the sgelect_list of the

declarations of

075:1992.) This

f the statement is an ppen_statement, then the SQL_open_statement is open SQL\a(C), where C is

L(C), where C is

then the SQL_delete_statement_positioned is identical, up to the addition of the where phrase, where
current of SQLy,e(C), replacing the where phrase of the cursor_delete_statement, if present.

. If the statement is the cursor_update_statement

update /d_1
set set items
[where current of C]

then the SQL_update_statement_positioned is formed by applying the transformation SQL,, defined in
8.10 of this specification to the value expressions in the set_items of the statement and appending or

replacing the where phrase so as to read where current of SQLs\(C).
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e. If the statement is a fetch_statement, then the SQL_fetch_statement is
fetch SQL,,:(C) into targetlist
where C is the cursor name and target list as described in 8.7 of this specification.

f. If the statement is an extended_statement, see 6.7 of this specification.

Interface Semantics
A call to the Adaprocetdtire

1. The procedufe Pgq, is executed in an environment in which the values of parameters PARMgg/(N
INDICgq, (INP) (see 8.6 of this specification) are set from the value of PARM AdalINP) (see Ada se
above) according to the rule of 7.3 of this specification for every input parameter, INP, in eit
input_parameter_list of the cursor_declaration for open procedures, or the input_parameter/list of the
dure itself fof update procedures.

2. Standard post processing, as described in 6.6 of this specification, is performed.

3. If the value gf the SQL status parameter indicates successful completion.orif it is handled by a stat
attached to the procedure (see 6.6 of this specification) and is defined by the SQL-implementation tq
the transmisgion of data and the statement within the procedure is@ fetch_statement, then the valu
row record |components COMP,,.(SP;) and DBLeng,,,(SP;).<are set from the values of the
parameters gssociated with the SQL formal parameters PARMgq, (SP;) and INDICg, (SP;) (see 8.7
specification) according to the rule of 7.3 of this specification.

8.6 Input Parameter Lists

Input parameter lists declare the parameters of the procedure, cursor, or cursor procedure declaration i
they appear. THe list consists of parameter declarations that are separated with semicolons, in the ma
Ada formal parafneter declarations.

Each parametg¢r declaration of_%a " procedure or cursor procedure P is represented
Ada_parameter_[specification within the Ada_formal_part of the procedure P,,; each parameter dec
within a cursor declaration is represented as an Ada_parameter_specification within the Ada_formal_pa

P) and
mantics
her the
proce-

us map
permit
e of the
actual
of this

h which
nner of

as an
laration
t of the

Ada open procgdure. The/parameter is also represented as either one or two SQL_parameter_declarations

within the SQL_procedure Py, . The second SQL parameter declaration, if present, declares the indica
able for the parameter (see 4.17.2 of ISO/IEC 9075:1992).

or vari-

The order of parameter specification withim the Ada_formai_part s giverr by the—order—wit

in  the

input_parameter_list. The order of the SQL_parameter_declarations within the list of declarations in the SQL

procedure is implementation defined.
input_parameter_list ::=
(parameter {; parameter})

parameter ::=
identifie;_l [named_phrase]
[in] [out] domain_reference [not null]
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Ada Semantics

Let INP be a parameter the textual representation of which is given by
Id_1 [named /d_ 2] : [in] [out] [/d_3.]1/d_4 [notnull]

then /d_1 is the name of the parameter.

The domain associated with INP, denoted DOMAIN(INP), is the domain referenced by [/d_3]/d 4. Let
DOMAIN(INP) = D. Then

-- LENGTH(INP) = LENGTH(D)

-- SCALE(INP) = SCALE(D)
-- DATACLASS(INP) = DATACLASS(D)

The fungtions AdaNAME and AdaTYPE are defined on parameters as follows:

1.1f Id|2 is present in the definition of INP, then AdaNAME(/NP) = AdalD(/d_2) otherwise, AJaNAME(INP) =
Adalp(/d_71). For no two parameters, INP, and INP,, in an inputiparameter list shall Adz NAME(INP,) =
AdaNAME(INP,).

2. AdaTYPE(INP) shall be the name of a type within the domain identified by the domain_referehce [/d_3]ld_4.
If not null appears within the textual representation of.INP, or the domain identified by the dofnain_reference
is ngt null only, then AdaTYPE(/NP) shall be the name of the not null-bearing type withih the identified
domain; otherwise it shall be the name of the null-bearing type within that domain (see 7.1.3 qdf this specifica-
tion).

The optipnal out may occur only in a paramefer that is associated with a procedure or cursor that is extended.
The optignal in, however, may be included-in any parameter declaration.

Given /NP as defined above, define.mode(/NP) to be

-- in, if NP either contains (1) the optional in, but not the optional out, or (2) neither in nor out.
-- out, if INP contains out'but not in.

-- in out, if INP contains both in and out.

Then the{generated parameter, PARM, .. (INP), in the Ada_formal_part is of the form
AdgNAME( INP) : mode (INP) AdaTYPE (INP) ;

SQL Semantics
Let INP be as given above and let D be the domain referenced by [/d_3.]/d_4. The SQL parameter
PARMgq (INP) is declared by the following SQL_parameter_declaration

:SQLy g (/d_1) DBMS_TYPE (D)
where DBMS_TYPE(D) is given in 7.1.3 of this specification. If not null does not appear within the textual
representation of INP, and [/d_3./d_4 does not identify a not null only domain, then the parameter
INDICgq, (INP) is defined and is declared by the SQL_parameter_declaration

: INDICy,yg (INP) indicator_type
where indicator_type is the implementation-defined type of indicator parameters (Syntax Rule 1 of 6.2 of
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ISO/IEC 9075:1992). The name INDICya\e(INP) shall not appear as the name of any other parameter of the
enclosing procedure.

8.7 Select Parameter Lists

Select parameter lists serve to inform the DBMS of what data are to be retrieved by a select or fetch statement.
They also specify the names and types of the components of a record type—the so caiied row record
type—which apppears as the fype of a formal parameter o @ procedure declarations d fetch
statements. Fufther they specify the column names of viewed tables (7.2.2 of this specification).

select_list ::=
* | select_parameter {, select_parameter}

select_pprameter ::=
valup_expression [named_phrasel] [not null]
[dblength [named_phrase]]

1. The select ligt star (“+”) is equivalent to a sequence of select parameters deseribed as follows: Let T}, T, . .
. T, be the |jst of the exposed table names in the table expression from clause for the query specifigation in
which the seflect list appears (see 7.9 of ISO/IEC 9075:1992). Let U, fér ' < i < k be defined as S;| V;if T,
is of the forrI S; .V, (i.e., S;is a schema_name, and V; is a table name); otherwise, U; is T;. In other words, U,
is T, with every dot “.” replaced by an underscore “ 7’ Let Ai,1' Ai,z’ .., Ai be the names of the ¢olumns

of the table hamed T;,. Then the select list is given by the sequence T, . 1 1 hamed U, _ A1 " P A1,2
named U; |A;,, .. T - A named U, _ A, ..., T .Ayy named U, _ Akm That is, the colufnns are
listed in the|order in Wthh they were defmed (see 7 2 of ‘this specification) within the order in which the
tables were pamed in the from_clause.

Notes: This definition differs from that given in syntax;rule 3.b of 7.9 in ISO/IEC 9075:1992 in specifying that the column
referencds are qualified by table name or correlation_name. The table that is described in the cited rule of SQL has aponymous
columns.| The record type being described must have well-defined component names.

Use of *|as a select list in an abstract modulé-is considered poor programming practice. The interpretation of * is subject to
change With time as the database design.changes. Programs that use * as a select list present maintenance diffi¢ulties not
presentedl by programs supplying a proper.select list.

In the follow|ng discussion, assume that a select list “+” has been replaced by its equivalent list, as dgscribed
above.

2. If the keywo(d dblength(is present, then value_expression shall have the dataclass character.

3. Let VE be thje value_expression appearing in a select_parameter. DOMAIN(VE) shall not be NO_DOMAIN
and VE shall conform to DOMAIN(VE).

Ada Semantics
Let SP be a select parameter written as

VE [named /d_71] [not null]
[dblength [named /d_2] ]

SP is assigned the Ada type name AdaTYPE(SP), the Ada name AdaNAME(SP) and the dblength name
DBLngNAME(SP) as follows:

-- Let DOMAIN(VE) = D (see 8.10 of this specification) where D # NO_DOMAIN. If not null appears in SP, or
D is a not null only domain, then AdaTYPE(SP) is the name of the not null-bearing type name within the

domain D; else AdaTYPE(SP) is the name of the null-bearing type within the domain D.
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-- If DOMAIN(VE) = NO_DOMAIN then AdaTYPE(SP) is undefined.

- If Id_1 appears in SP, then AdaNAME(SP) = AdalD(/d_1); else AdaNAME(SP) = AdaNAME(VE) (see 8.10 of
this specification).

-- If the dblength phrase appears in SP, then
-- if Id_2is present then DBLngNAME(SP)=AdalD(/d_2)

-- gise, DBLngNAME(SP)=AdaNAME(SP)_DbLength
Otherwise, DBLngNAME(SP) is undefined.

-- DBLngNAME(SP) and AdaNAME(SP) shall not appear as either DBLngNAME(SP;)or as AdaNAME(SP;) for
any gther select_parameter SP; within the select_list that contains SP.

SQL Semantics
From a select_list, three SQL fragments are derived:

1. An SIQL_select_list within a select statement or cursor declaration.
2. A listjof SQL_parameter_declarations.

3. Either an SQL_select_target_list within a select statement or an SQL_fetch_target_list withip a fetch state-
ment]

An SQL |select_list is derived from a select_list as.follows:

-- The gelect_list * becomes the SQL_select Mist *.

-- Othefwise, suppose SP,, SP,, ...:SP, is a select_list, where SP, is given by:
VE; [nmamed /d_7;] [motnull]; ([dblength, [named /d_2,] ]
The $QL_select list, SP’;, SP’,, ..., SP’, is formed by setting SP’; to SQLg(VE;)).

For the purpose of defining the SQL_parameter_declarations and target list generated from a seldct_list, let SP,,
SP,, .., SP,, be the'select_list supplied or the select_list that replaced the select_list * as ddscribed above.
Let each[SP,; be as-given above. Then

-- Therg aretwo SQL parameters associated with each select_parameter, SP,. They are PAFIMSQ,_(SPi) and
INDIG ¢ (SP,), where the SQL_parameter_declaration declaring PARMgq, (SP)) is
~SObyg t5P T DBMS—TYPEDOMATNAVE D
and the SQL_parameter_declaration declaring INDICgq (SP) is
: INDICy, g (SP;) Indicator_type

where SQLyoye(SP;) and INDICz\(SP)) are SQL _identifiers not appearing elsewhere.

-- The target list generated from a select_list is a comma-separated list of SQL_target_specifications (6.2 of
ISO/IEC 9075:1992). The it SQL_target_specification in the target list is

: SQLypyg (SP;) INDICATOR :INDICy,.m(SP;)

Note: All derived target specifications contain indicator parameters, irrespective of the presence or absence of a not_null phrase in the
select parameter declaration.
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8.8 Value Lists and Column Lists

insert_column_list ::
insert_column_specification {,

insert_column_specification ::
column_name [named_phrase]

insert_value_list ::

insert_column_specification}

[not null]

inse

insert_v
null
lite
doma

Each column_n4
insertions are tg
Syntax Rule 2 of

Let C be the insert_column_specification

Col [nam

Then AdaNAMH
DOMAIN(Col) =
only domain, th
AdaTYPE(C) is {

LetCL=C,, .|
to conform if:

1. m=n, that is,

2.Foreach 1<

a. null, then DOMAIN(C,) shall not be a not null only domain.

b. A literal or a reference to either a constant or a domain parameter, then V; shall conform to DOM

(see 6.5
exceed L

hlue ::

ral | column_name |
in_parameter_reference

. | L e 31 A
c_varac \{, IIsSsercT_vaTruacT

| constant_reference |

me within an insert_column_list shall specify the name of a column within the table int
be made by the enclosing insert_statement_values. (See 8.3 of\this specification. §
13.8 in ISO/IEC 9075:1992.)

ed /d] [not null]

(C) is defined to be AdalD(/d), if I/d is present;~otherwise it is AdalD(Col). Let DOMA
D be the domain assigned to the column named“Col. If not null appears in C, or Dis a
en AdaTYPE(C) is the name of the not(null-bearing type within the domain D; oth
he null-bearing type within the domain D.

., C,, be an insert_column_list; let IL = V,, ...

the length of the two lists s the same.

<m, if Vis

of this.specification) and if DATACLASS(DOMAIN(C))) is character, then LENGTH(V)) s
ENGTH(DOMAIN(C))).

© ISO/IEC

O which
ee also

IN(C) =
not null
erwise,

V,, be an insert_value_list. CL and /L are said

AIN(C,))
hall not

c. A column_name, then V; shall be identical to the column_name in C,.

Ada Semanti

CS

The insert_column_list and insert_value_list of an insert_statement_values together define the components of an
Ada record type declaration. The names, types and order of those components are defined in 8.2 of this
specification on the basis of the functions AdaNAME and AdaTYPE described above. For the name of the record

type and its plac

e of declaration, see 8.9 of this specification.

Note: If the insert_value_list contains only constants and literals, then the Ada procedure corresponding to the procedure containing

the insert_statement_values statement of which these lists form a part does not have a row record parameter.

specification.
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SQL Semantics
A set of SQL parameter declarations is defined from the pair of insert_column_list and insert_value_list. So

again let C,, .

ISO/IEC 12227:1995(E)

.., C, be the subsequence of the insert_column_list such that the insert_value_list item cor-

responding to each C; is a column_name (and therefore neither a literal nor a constant nor a domain parameter
reference). Further, let C; be represented by the text string

Col. [named /d,-] [notnulli]

1

Then the SQL parameter declarations PARMg, (C) for 1<i<k given by

1. SQLy ame(Col) is an implementation-defined identifier that appears nowhere else.

2. DBMS_TYPE(DOMAIN(Col)) is as defined in 7.1.3 of this specification.

If not null does not appear in C, and the domain DOMAIN(Coly) is not'net null only, then
INDICgq| (C)) is defined and the parameter declaration

:INDICy,.g (C;) indicator_type
also appears in the list of SQL parameter declarations, where

1. INDIC\ ape(C) is an implementation-defined identifier that appears nowhere else.

2. indicqtor_type is the implementation-defined type of indicator parameters (6.2 in ISO/IEC 9071

An

1. An infsert_column_list is transformed into,an SQL_insert_column_list by the removal of all
and rjot_null phrases that appear in it,

2. An insert_value_list is transfofmed into an SQL_table_value_constructor by replacing each
follows:

:ijLNAME (Col;) DBMS_TYPE (DOMAIN(Col;))
appear i

inse

a. Alliteral, or null (but excluding any enumeration literal), is replaced by itself; i.e., is unchan

b. Al constant_reference or enumeration literal k is replaced by a textual representation

c. Ajcolumn_name Col;is replaced by

the list of SQL parameter declarations, where

Vote: This implies that the empty insert-column_list is transformed into the empty SQL_insert_column_list.

value SQLyE(K) (see 7.3 and 8.10 of this specification).

the parameter

5:1992).

t_column_list and insert_value_list pair~are transformed into an SQL_insert_column_list and
SQL_table_value_constructor pair (see 7.2 and 13.8 of ISO/IEC 9075:1992) as follows:

named_phrase

list element as

ged.

pf its database

. . : (C )1
—S'QLW'LQQQ_MAM%WL‘ S

where the INDICATOR phrase appears whenever the indicator parameter, INDICgq, (C),
above).

The resulting list is enclosed in parentheses and preceeded with the keyword VALUES.

is defined (see
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8.9 Into_Clause and Insert_From_Clause

SO/IEC

An into_clause is used within a select_statement or a fetch_statement, and an insert_from_clause is used within
an insert_statement_values to explicitly name the row record parameter of those statements and/or the type of

that parameter.

into_cla
into

insert_f
from

into_fro

use ::=
into_from_body

LUlll_L,lClU.Dt: MR
into_from_body

m_body ::=

idenftifier_1 : record_id |
idenftifier_1 |

re

record_i
new

cord_id

d ::=
identifier 2 | record _reference

Ada Semantics
Define the string PARMg_ . (/C) as follows, where /C is an into_clause or insert_from_clause.

1. If identifier_1 appears in /C, then PARMg_ . (/C) = AdalD(identifierd 1):

2. Otherwise, if record_id is a record_reference referencing.the record declaration R, then PARMg,
AdaNAME(R). See 7.1.5 of this specification.

3. Otherwise, FARMg,,,(/C) = Row.

Define TYPER, |(/C) as follows:

1. If record_id

has the form

new ildentifier_2

then TYPER

| (/C) = AdalD(identifier_-2).

2. Otherwise, TYPER(/C) is the'record type referenced by the record_reference.

Note: The asgumptions made about into_clause and insert_from_clause in 8.3 and 8.5 of this specification are sufficient to ¢

every such cl
the definition

referenced re

w

hsure that

huse contalins)a record_id, possibly by assumption. Therefore, the case of a missing record_id need not be co
of TYPER .

Cord_must exactly match the names, types, and order of the components of the record type declaration that

sidered in

(IC). If the record_id is a record_reference, then the names, types, and order of the components of the

ould have

been generated had the record_id been "new identifier" (see 8.4, 8.2, and 8.7 of this specification).

Note: Examples

The following is a set of example procedure declarations that illustrate various uses of into and from clauses. It is assumed that each of

these procedures is declared within an abstract module, and that any enumeration, record, and status map declarations used are visible at

the point at which each procedure is declared. Declarations for these constructs can be found in 7.1.6, 7.1.5, and 7.1.8 of this specification,

respectively. In addition, it is assumed that the abstract modules in which these procedures are declared have direct visibility to the contents

of the Parts_Suppliers_Database schema module shown in the examples in 7.2.2 of this specification.

The two examples below illustrate the use of a previously declared record object in the into clauses of select statements. The cursor and the

select statement re

trieve the same object, namely a part.

contains the definition of the part abstraction.
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cursor Parts_By_ City (
Input_City named Part_Location : City not null)

for
select PNO named Part_Number not null,
PNAME named Part_Name,

COLOR,
Weight_In_Grams (WEIGHT * Grams_In_Pound) named Weight,
-- 8.10, 7.1.4
CITY
into Parts_By_City_Row : Parts_Row_Record_Type
from p

where CITY = ITpUt_City

7

procedure Parts_By Number (
Input_Pno named Part_Number : Pno notnull) is

select PNO named Part_Number notnull,
PNAME named Part_Name,

COLOR,
Weight_In_Grams(WEIGHT * Grams_In_Pound) named Weight,
-- 8.10, 7.1.4
CITY
into Parts_By Number_ Row : Parts_Row_Record_Type

from p
where PNO = Input_Pno
status Operation_Map named Parts_By_ Number_ Status

The above declarations produce the following Ada declarations at the abstract'interface.
package Parts_By_ City is

procedure Open (
Part_Location : in City Names_Not_Null); -- 8.5: Ada Semantics

procedure Fetch (
Parts_By_City_ Row : inout Part$.Row_Record_Type;
-- 8.5: Ada Semantics #3
Is_Found : out boolean) ; -- 8.5: Ada Semantics #6

procedure Close;
lend Parts_By_City;

procedure Parts_By. Number (
Part_Number : in Part_Numbers_Not_Null;

-- 8.2: Ada Semantics

Parts_By_Number Row : inout Parts_Row_Record_Type;

Parts_By-Number_Status : out Operation_Status);

The select|proceduré.below illustrates the use of an into clause to specify the name and type of the generated row record parameter.

procedure Part_Name_By_ Number (
Input_Pno named Part_Number : Part_Numbers notnull) is

select PNAME named Part_Name

into Part_Name_By Number_ Row : new Part_Name_Row_Record_Type
from p

where PNO = Input_Pno

status Standard_Map

The above declaration produces the following Ada record type and procedure declarations at the abstract interface.

type Part_Name_Row_Record_Type isrecord -- 8.2: Ada Semantics
Part_Name : Part_Names_Type; -- 8,2
end record;

procedure Part_Name_By_ Number (
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Part_Number
Part_Name_By_Number_ Row :
Is_Found

: in Part_Numbers_Not_Null;
in out Part_Name_Row_Record_Type;

: out boolean) ;

The example declaration below uses the default from clause, which produces a record_declaration at the abstract interface.

procedure Add_To_Suppliers is
insertinto S (SNO, SNAME, "STATUS", CITY) -- 5.3
values
status Operation_Map named Insert_Status

The procedure_declaration above produces the following Ada code at the abstract interface.

type Add To_Suppliers_Row_Type isrecord -- 5.3: #1
Sno Supplier_Numbers_Type; -- 5.2: Ada Semantics,
Sname Supplier_Names_Type; - Parameter Profiles, #3
STATUB Status_Values_Type; -- 5.8: Ada Semantics
City City_Names_Type;

end recofd;

procedure Add_To_Suppliers (
Row : in Add_To_Suppliers_Row_Type; -- 5.2: Ada Semanties
Inserf_Status : out Operation_Status);

This last example illd

needed for the proce

procedurp Add_To_Parts is

insert
values|

status

The above declaratid

procedure Add_To_Parts (
_Status

Inser

End Examples

8.10 Value

The concrete sy
following ways:

[dure declaration at the interface.

nto P (PNO, PNAME, COLOR, WEIGHT, CITY)

('P02367’, 'RIGHT FENDER: TOYOTA’, Redj(¥5,

'PITTSBURGH')
Operation_Map named Insert_Status

n produces the following Ada procedure‘declaration at the abstract interface.

—=)5.8: Ada Semantics, Note

: out Operatior Status);

EXxpressions

ntax of \value expressions differs from the concrete syntax of SQL value expression

strates an insert values procedure declaration where all of the value§,are literals; therefore, no row record patameter is

5 in the

heration

1. An operand

of\a value expression may be a reference to a constant, domain parameter, or enun

literal defined either in a definitional module or in the enclosing abstract module.

2. Value expressions are strongly typed; therefore, a domain conversion operation is introduced.

value_expression

term | value_expression + term | value_expression - term

term

factor | term * factor | term / factor

factor

primary

[+|-] primary
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literal |
constant_reference |
domain_parameter_reference
column_reference |
input_reference |

USER |
set_function_specification |
domain_conversion |

( value_expression )

ISO/IEC 12227:1995(E)

seft_tunction_specification ::=

diptinct_set_function ::=

alll_set_function ::=

domain_conversion ::=

Five mappings are defined on value_expressions: AdaNAME, DOMAIN, DATACLASS, LENGTH

The mapping AdaNAME calculates the default names of. row record components when value
pear in $elect parameter lists. The range of AdaNAME«<js’7augmented by the special value NO_N
of AdaNAME for literals and non-simple names.

The mapping DOMAIN assigns a domain to_each well-formed value expression. The class of
mented py the special value NO_DOMAIN, the domain of literals and universal constants.

Notg: If DOMAIN is not defined on a valug expression, then the value expression is not well-formed.

The mapping DATACLASS assigns a’data class to each well-formed value expression. If the

literal or

NO_DOMAIN, then the mapping returns the data class of the literal or universal constant

specificd

The maj
NO_LEN

The ma

COUNT(*) | distinct_set_function | all_set_function
{AVG | MAX | MIN | SUM | COUNT} (DISTINCT column_reference)

{AVG | MAX | MIN | SUM} ([ALL] value_expression)
see 6.5 in ISO/IEC 9075:1992

domain_reference ( value_expression )

universal constant (or.composed solely of literals and universal constants), that is, if
tion).

ping LENGTH returns the number of characters in a character string. LENGTH returns t
IGTH on.operands whose data class is not character.

and SCALE.
bXpressions ap-

AME, the value

jomains is aug-

expression is a
DOMAIN(VE)=
See 5.4 of this

he special value

ALE returns the

bping SCALE returns the scale of a numeric expression as determined by SQL. SC

special value NO_SCTCALE on operands whose datatype iS not numeric.

The mappings AdaNAME, DOMAIN, DATACLASS, LENGTH and SCALE are defined recursively as follows:

Base Cases

1. Literals. Let L be a literal. Then AdaNAME(L) = NO_NAME, DOMAIN(L) = NO_DOMAIN. DATACLASS(L),
LENGTH(L) and SCALE(L) are defined in 5.4 of this specification.

2. References. Let F be an input_reference, a reference to a constant a domain_parameter_reference, or a
column_reference; let G be the input parameter, constant, domain parameter or column to which F makes

refer

ence. Then
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n Language 61


https://iecnorm.com/api/?name=ec51e722a5d6eecc568c959c2688bb42

ISO/IEC 12227

:1995(E) © ISO/IEC

-- AdaNAME(F) = AdalD(F) if F is an identifier that is the simple name of G; otherwise, AdaNAME(F) =
NO_NAME.

-- DOMAIN(F)=DOMAIN(G),

-- DATACLASS(F)=DATACLASS(G).

-- LENGTH

(F)=LENGTH(G), and

-- SCALE(F)=SCALE(G),
See subclaupes 8.6, 7.1.4, 7.1.3 and 7.2.1 of this specification.

3. Keyword US$ER. The following definitions apply to the value expression consisting of the keyword US
-- AdaNAME(USER) = NO_NAME

-- DOMAIN

-- DATACUASS(USER)= character

-- LENGTH

-- SCALE(WSER) = NO_SCALE

Note: These defin|

named_phrase.

Recursive Casds

1. Set Functio
-- AdaNA

- If SFis

-- DOMAIN(SF(VE)) = DOMAIN(VE))
-- DATACLASS(SE(VE)) = DATACLASS(VE)

-- LENGTH(SF(VE)) = LENGTH(VE)

(USER) = NO_DOMAIN

(USER) = implementation defined See Syntax Rule-4 of clause 6.2 of ISO/IEC 9075:199

tions imply that, when used as a select parameter,"\USER must appear within a domain conversion af

ns. Let SFbe a set function and‘let VE be a value expression.
E(SF(VE)) = NO_NAME.

IN or MAX, then

-- SCALE({SF[VE)) = SCALE(VE)

-- If SFis COUNT, then

-- DOM

AIN(COUNT(VE)) = DOMAIN(COUNT (*)) = NO_DOMAIN

-- DATACLASS(COUNT(VE)) = DATACLASS(COUNT (%)) = integer

-- LENGTH(COUNT(VE))= LENGTH(COUNT (%)) = NO_LENGTH

-- SCALE(COUNT(VE)) = SCALE(COUNT(*)) = O (see 5.4 of this specification).
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-- If SFis SUM, then
-- DOMAIN(SUM(VE)) = NO_DOMAIN

-- DATACLASS(SUM(VE)) = DATACLASS(VE) and shall be a numeric data class

-- LENGTH(SUM(VE)) = NO_LENGTH

-- If SFis AVG, then
-- DOMAIN(AVG(VE)) = NO_DOMAIN

-- LENGTH(AVG(VE)) = NO_LENGTH

-- DATACLASS(VE) shall be numeric and DATACLASS(AVG(VE)) and SCALE(AVG(VE)) are im-
plementation defined (Syntax Rule 9 of 6.5 in ISO/IEC 9075:1992).

2. Domain Conversions. Let D be a domain reference and VE avalue expression. Then

-- AdaNAME(D(VE)) = NO_NAME.

-- DOMAIN(D(VE)) = D provided

a. DATACLASS(D) and DATACLASS(VE).are both numeric. In this case SCALE(D(VE)] = SCALE(VE),
and if SCALE(D) < SCALE(VE) then a warning message shall be generated that will| state, in effect,
that the loss of scale implied by this:conversion will not occur in the query executign. The warning
message need not be generated.if-the value expression is in an assignment context|(see 6.5 of this
specification). LENGTH(D(VE))'= NO_LENGTH in this case.

b. DATACLASS(D) and -DATACLASS(VE) are both character. In this case, LENGTH(D(VE)) =
LENGTH(VE), and if LENGTH(D) < LENGTH(VE) then a warning message shall be| generated that
will state, in effect; that the loss of length implied by this conversion will not occlr in the query
execution. The warning message need not be generated if the value expression is inlan assignment
context (see 6.50f this specification). SCALE(D(VE))=NO_SCALE in this case.

c. DATACLASS(D) and DATACLASS(VE) are both enumeration, provided that
i~ i DOMAIN(VE) = NO_DOMAIN, then DOMAIN(VE) = D.

i ¥ : i erationiteratHA the domain D.
(Note Thus domam conversion may play the roIe pIayed by type quallflcatlon in Ada, 4.7 in ISO
8652:1987.)

LENGTH(D(VE)) = NO_LENGTH and SCALE(D(VE)) = NO_SCALE in this case.

-- DATACLASS(D(VE)) = DATACLASS(VE).
Note: These rules imply that the equalities

-- DATACLASS(DOMAIN(VE)) = DATACLASS(VE)

-- LENGTH(DOMAIN(VE)) = LENGTH(VE)
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-- SCALE (DOMAIN(VE)) = SCALE(VE)

do not necessarily hold.
3. Arithmetic Operators. Let VE,, VE, be value expressions. Let

DOMAIN(VE,) = Dy;
DOMAIN(VE,) = D,
DATACLASS(VE,) =T,;
DATACLASS(VE,) = T,;
SCAL I=(|/I—'1) = Q1;
SCALE(VE,) = S,;

Then T, and| T, shall be numeric data classes and

a. For unary operators (+, -)

-- AdaNAME([+/-]VE ) = NO_NAME.
-- LENGTH([+/-]VE ) = NO_LENGTH.
-- DOMAIN([+/-]VE,) = D,

-- DATACLASS([+/-]VE,) = T,;

-- SCALE([+-]JVE,) = S;;

b. Let op bg any binary arithmetic operator. Then AdaNAME(VE, op VE,) = NO_NAME. LENGTH(VE, op
VE,) = NO_LENGTH.

c. DATACUASS(VE, op VE,) = max(T,, T,) where-float > fixed > integer.

d. Recall that the DOMAIN mapping is definéd for a value expression just in case that value expression is
legal. The value expression VE, op VE, is a legal value expression if

-- D, #/ NO_DOMAIN and D, # NO_DOMAIN and either

-- T, = T, = fixed and0pis either multiplication (*) or division (/), or
- [ ;= D2

-- or D{= NO_DOMAIN or D,=NO_DOMAIN, and

-- 1,4/, = integer, or else

-- T, # integer and then T, # integer, or else
-- T, = fixed and D, = NO_DOMAIN and op is either multiplication (*) or division (/), or else
-- T, = fixed and D, = NO_DOMAIN and op is multiplication (*)

-- otherwise, VE; op VE, is not a legal value expression.

e. If VE, op VE,is a legal value expression, then DOMAIN(VE, op VE,) =
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f. SCALE(VE, op VE,) is given by

Note] The following are consequences of the definitions above.

-- AdaNAME(VE) has a value other than NO_NAME only in the case-where VE is a simple identifier.

-- The product and quotient of any two fixed quantities with domains are always defined as fixed quantities with
e the Ada <universal_fixed>. However, whereas in Ada no‘operations other than conversion are defined for sich quantities, they

-- The result of a COUNT set function is treated as tholigh it were an integer literal (see 6.5 in ISO/IEC 9075:1992)

3 =

-- NO_DOMAIN provided that either
--D;= D, = NO_DOMAIN

--or D, # NO_DOMAIN and D, # NO_DOMAIN and T, =T, =fixed and op is eithe
(*) or division (/).

-- D, provided that D, # NO_DOMAIN

-- D, otherwise.

- If op is an additive operator ([+/-]), then the larger of S,and S,.
- If op is multiplication (*), then the sum of S, and S,,.

- if op is division (/), then it is implementation defined. (See Syntax Rules 1, 2 of 6
9075:1992.)

ay be used anywhere that a literal with fixed data class ay be used.

ISO/IEC 12227:1995(E)

r multiplication

12 in ISO/IEC

no domain, much

- The result of a SUM set function on a.value expression VE is treated as though it were a literal Jof the data-class

-

SQL Semantics
value expression‘derived from a value expression VE is formed by removing all domajin conversions
and replgcing all constants and domain parameters with their values and all enumeration lita

The SQL

DATACLASS(VE)(see 6.5 in ISO/IEC 9075;1992).

n|ISO/IEC 9075:1992).

he result of an AVG set function-is\tréated as though it were a literal of an implementation-defined data class hnd scale (see 6.5

rals with their

database| representations (see 7.3 of this specification). Let SQL,g represent the function transforming

value_expresgions into SQL_value_expressions. Let VE be a value_expression. SQLe(VE)
sively as follows:

1. If VE contains no operators, then

a. If VE'is a column reference or a database literal, then SQL,¢(VE) is VE.

S given recur-

b. If VE is an enumeration_literal of domain D, and D assigns expression E to that enumeration literal (see

r

ule 12 of 7.1.3 of this specification), then SQL,,c(VE) = SQL,/¢(E).

c. If VE s a reference to the constant whose declaration is given by

constant C [: D ] is E ;
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d. If VE is a reference to a domain parameter P of domain D, and D assigns the expression E to P (see rule

6 of 7.1.

3 of this specification), then SQL,,g(VE) = SQLg(E).

e. If VE is a reference to the input parameter, INP, and PARMgq, (INP) is :C T (for C an SQL_Identifier and
T a data type, see 8.6 of this specification), then SQL,,c(VE) is

:C

[INDICATOR :INDIC (INP) ]

NAME

where INDICATOR INDICyape(INP) appears precisely when INDICgq (INP) is defined. See 8.6 of this
specification.

2.If VEis SF(

E,) where SFis a set function, then SQL\(SF(VE,)) is SF(SQL\g(VE,)).

3.1f VEis D(VE,), where Dis a domain name, then SQL,,g(D(VE,)) is SQL\g(VE,).

4.If VEis +VH

5.1t VEis VE,

6.1f VEis (VE

Note: As a ¢
processor thg

strict typing

messages ar

8.11 Searc

The concrete S|
specification) r

9075:1992). A S

The atomic predicates of SQL take a varying number of operands:
between_predid

operands of any atomic predi¢até. Each of the OP; is of the form of a value_expression. Therefore, the {
DOMAIN and DATACLASS may be applied to them (See 8.10 of this specification). For an atomic pre
be well formed,|then forany pair of distinctiand j, 1<ij<m

1. If DOMAIN
and

2. Exactly one

 (or -VE ) then SQL,(VE) is +SQLyg(VE,) (or -SQLyg(VE))).

) then SQL,g(VE) is (SQLyg(VE,).

b given for conversions that lose scale.

h Conditions

bplaces  SQL_value_expression in the definition of the atomic predicates (8 of
trict typing discipline is applied to atomic predicates.

ate takes threes~in_predicate takes any number. So let {OP,, OP,, ..

bnsequence of these definitions, particularly item 3, a domain conversion should be considered an instruc

t a given expression is well formed; it should not be considered\a data conversion. Although the SAMeDL

yntax of search conditions differs from that of SQL only in that value_expression (8.1

comparison_predicate tak
., OP_} be th

OP) # NO_DOMAIN and DOMAIN(OPJ-) # NO_DOMAIN, then DOMAIN(OP;) = DOMA

op VE, where op is an arithmetic operator, then SQL\g(VE) is SQLy£(VE,) op SQLy(VE)).

ion to the

bnforces a

iscipline, data conversions are carried out under the rules of SQL, not those of Ada. It is for this reason that warning

D of this
ISO/IEC

es two,
e set of
unctions
dicate to

IN(OP)),

of the following holds:

a. DATACLASS(OP)) = DATACLASS(OPJ-) = integer.

b. DATACLASS(OP) = DATACLASS(OPJ-) = character.

c. both DATACLASS(OP;) and DATACLASS(OPJ-) are elements of the set {fixed, float}.

d. DATACLASS(OP)) = DATACLASS(OPj) = enumeration, and there exists some k, 1 <k<m such that
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i. DOMAIN(OP,) # NO_DOMAIN, and

ii. Foralll, 1<i<m, either
1. DOMAIN(OP;) = NO_DOMAIN, and OP, is an enumeration it

fa¥
S ~Ugr IRIRIR AV ISR L i <

2. DOMAIN(OP)) = DOMAIN(OP

SQL Semantics

A searckr‘nndmnn is transformed into an SQL_search_condition b by appli

operateq
appearir
subquer|
value_e

1.1f P is of the form: P 10p P,, where op is one of and or or, then SQLsAP) is SQL¢AP)op SOLg,
of ISO/IEC 9075: 1992)

2. If P is of the form: not P, then SQL¢(P) is notSOL(P,). (S6e 8.12 of ISO/IEC 9075:1992).

3. 1f P is of the form: VE, op VE,, where op is an SQL comparison operator, then
SQL ¢ (P)=SQL,/x(VE,) op SOL,(VE,)
IfP+

4. 1f P is of the form:VE [not] between VE, and VE, then

(see

5.1fPi
then

(See

6.1fPi

Fov=1
K STQIT VIS y Qppiiva

g within the search condition and the transformation SQLgq, defined in 8:12.6f this sp
es in the search condition. In other words, let P, P, and P, be search conditions, VE,
pressions, and SQ be a subquery. Then SQLg(P) is given by

VEop SQ, then SOLs(P)=SQL;(VE) op SQLg(50). (See 8.2 in ISO/IEC 9075:1992.)

SOL ¢ (P)=SQOL(VE) [not] between SOL,,,(VE,)and SQLyp(VE,)
8.2 of ISO/IEC 9075:1992).

5 of the form: VE[not] in'SQ, then SQLg~A(P)=SQL\;(VE)[not] in SQLSQ(SQ). If P is of the
VE[not] in (VE|, VEs.\>. ,VE, . ..)

BOL g (P)=SQLy(VE) [NOt]in (SOLy5(VE,), SOLyp(VE,), . . . ,SOLy,(VE), . . .)
8.4 of ISOAEC 9075:1992.).

5 of the form: VE, [not] like VE, escape c where cis a character literal of length 1, then

ISO/IEC 12227:1995(E)

inn QNI thnat
lIUIl \)\ll—SC uiat

ification, to the
E,, VE,, VE, be

by executing the transformation SQL,g, defined in 8.10 of this specification; to'the alcue expressions

(P,). (See 8.12

form:

(See

.WW i yal

8.5in ISO/IEC 9075:1992.).

7.1f P is of the form: Cis [not] null where C is an column_reference, then SOL,~(P)=C is [not] null. (See 8.6
in ISO/IEC 9075:1992.). Note: SQLg is the identity mapping on SQL_null_predicates.

8. If P is of the form: VE op quant SQ where op is an SQL_comp_op and quant is an SQL_quantifier (i.e., one of
SOME, ANY or ALL), then SQL¢(P)=SQL(VE)op quant SQLg,(SQ). (See 8.7 in ISO/IEC 9075:1992.).

9. If P is of the form: exists SQ, then SQL(P)=exists SOL(SO). (See 8.8 in ISO/IEC 9075:1992.).
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8.12 Subqueries

The concrete syntax of a subquery differs from that of a query specification (see 8.4 of this specification) in that
the select list is limited to at most one parameter. Further, that parameter, when present, takes the form of a
value_expression (see 8.10 of this specification), not a select_parameter (see 8.7 of this specification), as it is

not visible to the

subquery ::

user of the abstract module.

( SE|ect_[_djsﬂnc.t_La" ] resiil f_nvprpcc-i an

result_e
valu

from_clause

[where search_condition]
[SQL_group_by_clause]
[having search_condition] )

xpression ::
e_expression | *

Ada Semantics

If, within a
DOMAIN(SQ)=D
defined when re

Note: The fac

exists_predicd

SQL Semant
The SQL_subq
keywords, if pre
the where and H

8.13 Statusg

A status clause

status_c
statu

Ada Semanti
If a procedure P

B status_xeference

subquery, SQ, result_expression takes the form of @--value_expression, VH
DMAIN(VE) and DATACLASS(SQ)=DATACLASS(VE). DOMAIN(SQ) and DATACLASS(SQ)
Sult_expression takes the form of *.

that DOMAIN(*) is undefined means that such a resuit_expression,can be used only if the subquery appears

te.

Ccs

hery formed from a subquery, SQ, denoted SQOL(SQ), is produced by removing
sent, from the from_clause and applying the transformation SQLg, to the search_cond
aving clauses, if present.

Clauses

serves to attach a status map to a procedure and optionally rename the status parameter
lause ::

[named_phrase]

CS
has'a status_clause of the form

, then
are un-

within an

any as
tions in

status M

[named /d 1]

and the definition of M was given by

enumeration T is (L, ...

status M

L);

[named /d_2]

uses
is

(...

T

n=>1L, L)

’

(see 7.1.8 of this specification),

then:

1. The procedu

re P4, (S€€ 8.2 and 8.5 of this specification) shall have a status parameter of type T.
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2. The name of the status parameter of P, ;. is determined by:

a. If Id_1is present in the status_clause, then the name of the status parameter shall be /d_1.

b. If rule (a) does not apply, then if /d_2 is present in the definition of the status map M, the name of the
status parameter shall be /d_2 (see 7.1.8 of this specification).

c. If neither rule (a) nor rule (b) applies, then the name of the status parameter shall be Status.

9 Conformance

9.1 Infroduction

This Inte[national Standard specifies conforming SAMeDL language and canforming SAMeDL implementations.
Conform|ng SAMeDL language shall abide by the BNF Format and ass6éiated discussion of this gpecification.

A conforming SAMeDL implementation shall process conforming SAMeDL language according to the Ada
Semanti¢s, SQL Semantics and Interface Semantics of this specification.

9.2 Claims of Conformance

9.2.1 Introduction
Claims of conformance to this International-Standard shall be to one or more of the following bindihg styles:

a) conformance via mapping;
b) conformance via effects?

9.2.2 Conformance via.mapping.
An implementation claiming.conformance via mapping shall, for each abstract module, generate| an Ada library
unit package satisfying.the Ada semantics of clause 8.1 of this specification. In addition, an {mplementation
claiming gonformance-via mapping shall specify one of the following binding substyles:

i) conformance via SQL module;
ii) conformance via embedded SQL Syntax.

9.2.2.1 Conformance via SQL modute.
An implementation claiming conformance via SQL module shall, for each abstract module, generate an SQL
module satisfying the SQL semantics of clause 8.1 of this specification.

9.2.2.2 Conformance via embedded SQL Syntax.

An implementation claiming conformance via embedded SQL Syntax shall, for each abstract module, generate
one or more embedded SQL host programs or program fragments, which program(s) or program fragments(s)
shall conform to ISO/IEC 9075:1992. Such an implementation shall state which of the host programming lan-
guages listed in clause 19 of ISO/IEC 9075:1992 it generates.
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9.2.3 Conformance via effects.

Although the processing of abstract modules is defined in terms of the derivation of a program conforming to the
Ada programming language standard 1SO 8652:1987 and the SQL Database Language ISO/IEC 9075:1992,
implementations of SAMeDL claiming conformance via effects are not constrained to follow that method,
provided the same effect is achieved.

9.2.4 Multiple claims of conformance.
An implementatfon claiming conformance in more than one of the styles of clause 9.2.1 may providg a user
option as to whigh style is to be used.

9.3 Extensions

tation defined fgcilities may be included into conforming SAMeDL via the extensions facility provided by the
SAMeDL (see 4.2.9 of this specification). Schema elements, table elements, statements, query exprgssions,
query specifications, and cursor statements may be extended. The modules, tables, views, cursdrs, and
procedures that|contain these extensions are marked (with the keyword extended) to indicate that they|contain
implementation glefined functionality.

Conforming SAMeDL implementations shall not process SAMeDL language that is, not conforming. Im{Iemen-

Implementation fefined functionality introduced by extensions may-imply an implementation defined extehsion of
the list of reserved words and thereby may prevent proper processing of some texts that otherwise conform to
the requirements of this specification.
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Annex A
(normative)
SAMeDL_Standard

The predefined SAMeDL definitional module SAMeDL_Standard provides a common location for declarations
that are standard for all implementations of the SAMeDL. This definitional module includes the SAMeDL
declarations for

-- the|exceptions SQL_Database_Error and Null_Value_Error (see 6.6 and 7.3 of this specificaltion)

-- the|SAMeDL standard base domains;
-- integer constants whose values are the SQLCODE values predefined'in t1SO/IEC 9075:1992

-- the |domains SQLSTATE_Domain and SQLSTATE_Class/Domain and constants of those domains, mirror-
ing fhe constants defined in ISO/IEC 9075:1992;

-- the pre-defined Status Map Standard_Map.

definition module saMeDI, Standard-is

exception SQL_Database_ Error;
exception Null_value_ E¥ror;

-- SQL_Int is baséd-on the Ada type SQL_Standard.Int
base domain sQI._TInt

(first : integer;

last :Jinteger)

domain.pattern is
“type [self]_Not_Null is new SQL_Int_Not_Null’
'{ range [first] .. [lastl};’
"type [self]_Type is new SQL_Int;’
'package [self]_Ops is new SQL_Int_Ops(’
"[self]_Type, [self]_Not_Null);’
end pattern;

derived domain pattern is
‘type [self]_Not_Null is new [parent]_Not_ Null’
"{ range [first] .. [last]};’
"type [self]_Type is new [parent]_Type;’
‘package [self]_Ops is new SQL_Int_Ops(’
'[self]_Type, [self]_Not_Null);’
end pattern;

subdomain pattern is
"subtype [self]_Not_Null is [parent]_Not_Null"’
'{ range [first] .. [lastl};’
‘"type [self]_Type is new [parent]_Type; "’
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'package [self]_Ops is new SQL_Int_Ops(’
'[self]_Type, [self]_Not_Null);’
end pattern;

for not null type name use ‘' [self]_Not_Null’;
for null type name use ' [self]_Type’;

for data class use integer;

for dbms type use integer;

for conversion from dbms to not null use type mark;
for conversion from not null to null use function
'[self]_Ops.With Null"’;

for conversion from null to not null use function

' [self]_Ops.Without_Null’;

for conversion from not null to dbms use type mark;

end 40L_Int;
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-- SQL_Smallint is based on the Ada type SQL_Standard.Smallint
base domain SQI_Smallint

(first : integer;

last : integer)
is

domain pattern is
"type [self]_Not_Null is new SQL_Smallint Not_ Null’
'{ range [first] .. [last]};’
‘type [self] Type is new SQL Smallint;’
‘package [self]_Ops is new SQL_Smallint_Ops ('
" [self]_Type, [self]_Not_Null);’
end pattern;

derived domain pattern is
‘type [self]_Not_Null is new [parent]_ Not_ Nullr
'{ range [first] .. [last]};’
‘type [self]_Type is new [parent]_Type;’
‘package [self]_Ops is new SQL_Smallint_Ops(”
"[self]_Type, [self]_Not_Null);’
end pattern;

subdomain pattern is
‘subtype [self]_Not_Null is [parent]_ Not_Null’
'{ range [first] .. [last]};”
‘"type [self]_Type is new [parént/]_Type;’
‘package [self]_Ops is new SQL®'Smallint_ Ops(’
' [self]_Type, [self]_Not.Null);’
end pattern;

for not null type name use ' [self]_Not_Null‘;

for null type name use ' [self]_Type’;

for data class use integer:

for dbms type use smaldint;

for conversion from dbms to not null use type mark;

for conversion frommot null to null use function
"[self]_Ops.With_Null’;

for conversion from null to not null use function
"[self] Ops.Without_Null"’;

for conversion from not null to dbms use type mark;

end SQL_Smallint;
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-- SQL_Real is based on the Ada type SQL_Standard.Real
base domain SQI._Real

(first : float;

last : float)

domain pattern is

"type [self]_Not_Null is new SQL_Real_Not_Null’
"{ range [first] .. [lastl};’

‘type [self] Type is new SQL_Real;’

'package [self]_Ops is new SQL_Real_ Ops(’
"[self]_Type, [self]_Not_Null);’

Ind pattern;

erived domain pattern is
'type [self]_Not_Null is new [parent]_Not_Null’
'{ range [first] .. [last]};’
‘type [self]_Type is new [parent]_Type;’
'package [self]_Ops is new SQL_Real_Ops(’
" [self]_Type, [self]l_Not_Null);’
Ind pattern;

ubdomain pattern is
'subtype [self]_Not_Null is [parent]_NetiNull’
'{ range [first] .. [lastl};’
'type [self]_Type is new [parent]_Type;’
'package [self]_Ops is new SQL_Real “Ops ('’
"[self]_Type, [self]_Not_Null)’ "
nd pattern;

or not null type name use ' [self]_Not Null‘’;
or null type name use ' [self]_Type";
or data class use float;
or dbms type use real;
or conversion from dbms to not’'null use type mark;
or conversion from not nullto null use function
"[self]_Ops.With-Null"’;
or conversion from nullto not null use function
' [self]_Ops.Without_Null’;
or conversion from:not null to dbms use type mark;

end EQL_Real;
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-- SQL_Double_Precision is based on the Ada type
-- SQI. Standard.Double_Precision
base domain SQL_Double_Precision

(first : float;

last : float)

domain pattern is
‘type [self] _Not_Null is new SQL_Double_Precision Not_ Null’
"{ range [first] .. [last]};’
"type [self]_Type 1s new SQL_Double_Precision; '’
'package [self]_Ops is new SQL_Double_Precision_Ops(’
"[self]_Type, [self]_Not_Null);-"

end pattern;
derived domain pattern is
"type [self] Not Null is new [parent] Not_Null’
'{ range [first] .. [last]};’

‘type [self]_Type is new [parent]_Type; "’
'package [self]_Ops is new SQL_Double_Prectsion_Ops ('
'[self]_Type, [self]_Not_Null);"
end pattern;

subdomain pattern is
'subtype [self]_Not_Null is [pare&nt]_Not_Null-’
'{ range [first] .. [last]}y\
"type [self]_Type is new [parént]_Type;’
‘package [self]_Ops is new .SQL_Double_Precision_Ops(’
'[self]_Type, [self]_Not Null);"
end pattern;

for not null type name use ‘' [self]_Not_Null’;
for null type name use ' [se¥f]_Type’;
for data class use float;
for dbms type use double precision;
for conversion from dbms to not null use type mark;
for conversion from.not null to null use function
"[self]_Ops. With Null‘’;
for conversion from null to not null use function
' [selfliOps.Without_Null’;
for conversion from not null to dbms use type mark;

end SQL_d®ouble_Precision;
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-~ SQL_Char is based on the Ada type SQL_Standard.Char
base domain SQI. Char
is

domain pattern is
‘type [self]NN_Base is new SQL_Char_ Not_Null; "’
'subtype [self]_Not_Null is [self]NN_Base (1 .. [lengthl]);’
'type [self]_Base is new SQL_Char;’
'subtype [self]_Type is [self]_Base ('
’ [cn'\ F;l_'l\Tr\f-_‘l\Tn'l 1/ Jlenath) Ea
'package [self]_Ops is new SQL_Char_ Ops/(’
"[self]_Base, [self]NN_Base);’
end pattern;

derived domain pattern is
‘typre [self]NN_Base is new [parent]NN_Base;’
'subtype [self]_Not_Null is [self]NN_Base (1 .. [lengthl]);’
"type [self]_Base is new [parent]_Base;’
‘subtype [self]_Type is [self]_Base ('’
"[self]_Not_Null’’length);’
'package [self]_Ops i1s new SQL_Char Ops ('’
"[self]_Rase, [self]NN_Base); "
pnd pattern;

subdomain pattern is
'subtype [self]NN_Base is [parent]NN_Base; '’
'subtype [self]_Not_Null is [parent]NN_Base (1 .. [length]);’
"subtype [self]_Base is new [parent]_Base;’
'subtype [self]_Type is [self]CBase ('’
" [self]_Not_Null’’length)%X
‘'package [self]_Ops is new «SQL_Char_Ops ('
" [self]_Base, [self]NNCUBase) ;'
pnd pattern;

for not null type name use <([séelf]_Not_Null’;
for null type name use ' [gelf]_Type’;
for data class use character;
for dbms type use character ’([lengthl)’;
for conversion from.dbms to not null use type mark;
for conversion from not null to null use function
"[self]_Ops.With_Null’;
for conversion.from null to not null use function
' [self] Ops.Without_Null’;
for conversion from not null to dbms use type mark;

end BOL(Char;
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-- SQL_Enumeration_As_Int is based on the Ada type
-- SQL_Standard.Int
base domain SQI_Enumeration_As_Int
(map := pos)
is

domain pattern is
"type [self]_Not_Null is new [enumeration];’
'package [self]_Pkg is new SQL_Enumeration_Pkg(’
' [enumeration]) ;'
"type [self]_Type is new [self]_Pkg.SQL_Enumeration;’
end pattern;

derived domain pattern is
‘type [self]_Not_Null is new [parent]_Not_Null;'’
"type [self]_Type is new [parent]_Type;’

end pattern;

subdomain pattern is
'subtype [self]_Not_Null is [parent]_Not\'Null;
'subtype [self]_Type is [parent]_Type;\

end pattern;

for not null type name use ‘' [self]_Not_Null~;

for null type name use ’ [self]_Type’;

for data class use enumeration;

for dbms type use integer;

for conversion from not null to null use function
"[self]_Pkg.With_Null’;

for conversion from null to not nalli'use function
' [self]_Pkg.Without_Null’;

end SQL_Enumeration_As_Inty

SAMeDL_Standard 77


https://iecnorm.com/api/?name=ec51e722a5d6eecc568c959c2688bb42

ISO/IEC 12227:1995(E) © ISO/IEC

-- SQL_Enumeration_As_Char is based on the Ada type
-- SQIL_Standard.Char
base domain SQI_Enumeration_As_Char
(map := image)
is

domain pattern is
‘type [self]_Not_Null is new [enumeration];’
‘package [self]_Pkg is new SQL_Enumeration_Pkg(’
' [enumeration]) ;'
"type |[self]_Type 1s new |[selfl]_Pkg.SQL_Enumeration; '’
nd pattern;

erived domain pattern is
"type [self]_Not_Null is new [parent]_Not_Null;"’
"type [self]_Type is new [parent]_Type;’

Ind pattern;

ubdomain pattern is
'subtype [self]_Not_Null is [parent]_Not_Null;V
'subtype [self]_Type is [parent]_Type;’

nd pattern;

or not null type name use ' [self]_Not_Null’;
or null type name use ' [self]_Type’;
or data class use enumeration;
or dbms type use character ' ([lengthl).X;
or conversion from not null to null use function
' [self]_Pkg.With_Null’;
or conversion from null to not null use function
" [self]_Pkg.Without_Null‘’;

end $QIL._Enumeration_As_Char;
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-- SQLCODE Standard values
-—- SQLSTATE domains and constants

-- SQLCODE for successful execution of a statement
constant Success is 0;

-- SQLCODE for data not found
constant Not_Found is 100;

-- Domain declarations for SQLSTATE values

domain SQLSTATE_ Domain iS new SQI_Char not null
(Length => 5);

domain SQLSTATE_Class_Domain is new SQL_Char not null
(Length => 2);

-- These SQLSTATE values and their names
-- are taken from the definition of the Ada package,SQL_Standard,
-- defined in 12.4 of ISO/IEC 9075:1992.
-- Any discrepency between this list and the 1istYin the citatidn
-- is resolved in favor of the later, which is_8efinitive.

constant Ambiguous_Cursor_Name : SQLSTATE_Class_Domain is ’3C’;
constant Ambiguous_Cursor_Name_No_Subclags
SQLSTATE_Domain is ’3C000°;

constant Cardinality Violation : SQLSTATE_Class_Domain is '21’;
constant Cardinality_Violation_No_Subclass
SQLSTATE_Domain is ’21000;

constant Connection_Exception \: “SQLSTATE_Class_Domain is ‘08’ ;

constant Connection_Exception*No_Subclass
SQLSTATE_Domain is ‘08000 ;

constant Connection_Exception_Connection_Does_Not_ Exist
SQLSTATE_Domain is 08003’ ;

constant Connection_Exception_Connection_Failure
SQLSTATE_Domain™is ‘08006 ;

constant Connection-Exception_Connection_Name_In_Use
SQLSTATE_DOmain is 08002’ ;

constant Connection_Exception_SQLClient_Unable_To_Establish SQLCohnection
SQLSTATE,Domain is ’08001";

constant Conmection_Exception_SQLServer_Rejected_Establishment_Of| SQOLConnectic
SQLSTATE_Domain is 08004’ ;

constant‘Connection_Exception_Transaction_Resolution_Unknown
SQESTATE_Domain is 08007’ ;

constant Data_Exception: SQLSTATE Class_Domain is ’22’;
| constant ﬂaf‘a_F‘yr‘npt—i on_No_Subclass

SQLSTATE_Domain is ’22000°;

constant Data_Exception_Character_Not_in_Repertoire
SQLSTATE Domain Is '22008’;

constant Data_Exception_DateTime_Field Overflow
SQLSTATE_Domain is '22008';

constant Data_Exception_Division_By Zero
SQLSTATE_Domain is ’22012°;

constant Data_Exception_ Error_In_Assignment
SQLSTATE_Domain is ’22005';

constant Data_Exception_Indicator_ Overflow
SQLSTATE_Domain is '22022';

constant Data_Exception_Interval_ Field Overflow
SQLSTATE_Domain is ’22015';
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constant Data_Exception_Invalid_Character_Value_For_ Cast
SQLSTATE_Domain is ’22018';

constant Data_Exception_Invalid DateTime_Format
SQLSTATE_Domain is ‘22007';

constant Data_Exception_Invalid_Escape_Character
SQLSTATE_Domain is ’22019’;

constant Data_Exception_Invalid_Escape_Sequence
SQLSTATE_ Domain is ’22025';

constant Data_Exception_Invalid_Parameter_Value

I ReoXoNatoRe W}
rw -y

constant Data_Exception_Invalid_Time_Zone_Displacement_Value
QLSTATE_Domain is ‘22009°;

constant Data_Exception_Null_Value_No_Indicator_Parameter
QLSTATE_Domain is ’22002';

constant Data_Exception_Numeric_Value_Out_of_Range
QLSTATE_Domain is '22003";

constant Data_Exception_String Data_Length Mismatch
QLSTATE_Domain is 22026 ;

constant Data_Exception_String Data_ Right_ Truncation
QLSTATE_Domain is '22001’;

constant Data_Exception_Substring Error

QLSTATE_Domain is ‘22011";

constant Data_Exception_Trim_Error

QLSTATE_Domain is '22027';

constant Data_Exception_Unterminated_C_String
QLSTATE_Domain is '22024°';

constant Dependent_Privilege_Descriptors.Still_Exist:
SQLSTATE_Class_Domain is ’'2B/;

constant Dependent_Privilege_Descriptors_Still_Exist_No_Subclass
QLSTATE_Domain is ’'2B000’;

constant Dynamic_SQI_Error : SQLSTATE_Class_Domain is ’07';

constant Dynamic_SQL_Error_Noc\Subclass

QLSTATE_Domain is 070007 ;

constant Dynamic_SQL_Error.Cursor_Specification_Cannot_Be_Executed
QLSTATE_Domain is ¢ 07003;

constant Dynamic_SQL_Error_Invalid_Descriptor_Count
QLSTATE_Domainsis ‘07008";

constant Dynamic_SQL) Error_Invalid_Descriptor_Index

QLSTATE_Domain is '07009";

constant Dynamic\SQL_Error_Prepared_Statement_Not_A_Cursor_Specificati¢n
QLSTATE_Domain is ’'07005";

constant Dynamic_SQIL_Error_Restricted_Data_Type_Attribute_Violation
QLSTATE_Domain is 07006 ;
constant\Dynamic_SQL_Error_Using_Clause_Does_Not_Match_Dynamic_Paramete¢r_Spec
QLSTATE_Domain IS 07001’ ;

T SO — g

SQLSTATE_Domain is 07002’ ;

constant Dynamic_SQL_Error_Using Clause_Required_For_Dynamic_Parameters
SQLSTATE_Domain is ‘07004’ ;

constant Dynamic_SQIL_Error_Using Clause_Required_For_Result_Fields

SQLSTATE_Domain is 07007 ;

constant Feature_Not_Supported : SQLSTATE_Class_Domain is ‘0A’;
constant Feature_Not_Supported_No_Subclass
SQLSTATE_Domain is '0A000’;
constant Feature_Not_Supported_Mutliple_Environment_ Transactions
SQLSTATE_Domain is ’0A001’;

constant Integriy_Constraint_Violation : SQLSTATE_Class_Domain is ’'23’;
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constant Integriy_ Constraint_Violation_No_Subclass
SQLSTATE_Domain is '23000';

constant Invalid_Authorization_Specification : SQLSTATE_Class_Domain is ’28';
constant Invalid_Authorization_Specification_No_Subclass
SQLSTATE_Domain is ’'28000';

constant Invalid_Catalog_Name : SQLSTATE_Class_Domain iS ’'3D’;
constant Invalid_Catalog Name_No_Subclass
SQLSTATE Domain is 73D000" .

constant Invalid_Character_Set_Name : SQLSTATE_Class_Domain is-42[’:
constant Invalid_Character_Set_Name_No_Subclass
SQLSTATE_Domain is ’2C000’;

constant Invalid_Condition_Number : SQLSTATE_Class_Domain is ’'35'[
constant Invalid_Condition_Number_ No_Subclass
SQLSTATE_Domain is ’35000;

constant Invalid_Connection_Name : SQLSTATE_Class Domain iS ’'2E’;
constant Invalid_Connection_Name_ No_Subclass
SQLSTATE_Domain is ’2EQ000’;

constant Invalid_Cursor_Name : SQLSTATE .Class_Domain is ’34';
constant Invalid_Cursor_Name_No_Subclass
SQLSTATE_Domain is ’34000';

constant Invalid_Cursor_State : SQLSTATE_Class_Domain is '24°;
constant Invalid_Cursor_State_NogSubclass
SQLSTATE_Domain is ‘24000 43

constant Invalid_Schema_Name,: SQLSTATE_Class_Domain is ’3F’;
constant Invalid_Schema_Name_ No_Subclass
SQLSTATE_Domain is. {3F000’;

constant Invalid_SQL (Descriptor_Name : SQLSTATE_Class_Domain is ’'B3’;
constant Invalid_SQLyDescriptor_Name_No_Subclass
SQLSTATE_Domain is 33000’ ;

constant Invalid_SQI. Statement_Name : SQLSTATE_Class_Domain is ‘2
constant Invalid_SQL_Statement_Name_No_Subclass
SQLSTATE_Domain is 26000’ ;

O
~

constant. Invalid_Transaction_State : SQLSTATE_Class_Domain is ’25¢(;
constant Invalid_Transaction_State_No_Subclass
SQLSTATE_Domain is '25000";

|_constant Invalid Transaction-Termination—+—SQLSTATE Class—Demainlis ‘2D’ ;
constant Invalid_Transaction_Termination_No_Subclass
SQLSTATE_Domain is ’'2D000’;

constant No_Data : SQLSTATE_Class_Domain is ‘02
constant No_Data_No_Subclass
SQLSTATE_Domain iS 02000’ ;

constant Remote_Database_Access : SQLSTATE_Class_Domain i ‘HZ';
constant Remote_Database_Access_No_Subclass
SQLSTATE_Domain is ‘HZ000’;

constant Successful_Completion : SQLSTATE Class_Domain i ’00’;
constant Successful_Completion_No_Subclass
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SQLSTATE_Domain is ‘00000';

constant Syntax_Error_Or_ Access_Rule_Violation : SQLSTATE Class_Domain is ‘42';
constant Ssyntax_Error_Or_Access_Rule_Violation_No_Subclass
SQLSTATE_Domain is ‘42000';

constant Ssyntax_Error_Or_Access_Rule_Violation_In_Direct_Statement:
SQLSTATE_Class_Domain is '2A’;

constant Syntax_Error_Or_Access_Rule_Violation_In_Direct_Statement_No_Subclass
0 a\ Domain i 22000 " -

consfant Syntax_FError_Or_Access_Rule_Violation_In_Dynamic_Statement:!
SQLSTATE_Class_Domain is '37’;

consfant Syntax_Error_Or_Access_Rule_Violation_In_Dynamic_Statement_No_|Subclass
QLSTATE_Domain is ‘37000°;

consfant Transaction_Rollback : SQLSTATE_Class_Domain is 40V}
consfant Transaction_Rollback No_Subclass

BQLSTATE_Domain is ‘40000 ;

consfant Transaction_Rollback_Integrity_Constraint_Vielation
QLSTATE_Domain is ‘40002’ ;

consfant Transaction_Rollback_Serialization_Failure
QLSTATE_Domain is ‘40001 ;

constant Transaction_Rollback_Statement_Completdion_Unknown
QLSTATE_Domain is ‘40003’;

consfant Triggered_Data_Change_Violation »N\SQLSTATE Class_Domain is ’'27(;
consfant Triggered_Data_Change_ViolationdWNo_Subclass
QLSTATE_Domain is ‘27000";

consfant Warning : SQLSTATE_Class_Doémain is ‘01°;
consfant Warning No_Subclass

QLSTATE_Domain is ‘01000’ ;

consfant Warning_ Cursor_Operation_Conflict
QLSTATE_Domain is ‘01001";

consfant Warning DisconnecfError

QLSTATE_Domain is (01002’ ;

consflant Warning Implicit_Zero_Bit_Padding
EQLSTATE_Domained$ 010087 ;

consfant Wwarning Insufficient_Item_ Descriptor_Areas
QLSTATE_Domain is ‘01005’;

consfant Warningi\Null_Value_Eliminated_in_Set_Function
QLSTATE/Domain is ‘01003";

consfant Wwarning_ Privilege_Not_Granted

QLSTATE Domain is ’01007’;

conslant (Warning Privilege_Not_Revoked

QKSTATE_ Domain is ‘01006';

SQLSTATE_Domain is ‘0100A°’;

constant Warning_ Search_Condition_Too_Long For_Information_Schema
SQLSTATE_Domain is ‘01009°;

constant Warning_String Data_Right_Truncation_Warning

SQLSTATE_Domain is '01004';

constant With_Check_Option_Violation : SQLSTATE_Class_Domain is '44°’;

constant with Check_Option_Violation_No_Subclass
SQLSTATE_Domain is ‘44000;
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sqlstate status Standard_Map
named Is_Found
uses boolean

(Successful_Completion_No_Subclass => True,
No_Data_No_Subclass => False);

end SAMeDI, Standard;
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The predefined SAMeDL definitional module SAMeDL_System provides a common location for the declaration

of implementation-defined constants that are specific to a particular DBMS/Ada compiler platform.

with SAMs
definition

--'s
cons
-- 1
cons
-- 3
cons
-- L
cons
--'s
cons
-- L
cons
-- L
cons
-- L
cons
-- L
- d
cons
-- L
cons

—— i

end

DL Standard;—Use SAMeDL Standard;

module SAMeDL_System is

mallest (most negative) value of any integer type
tant Min_Int is implementation defined;
brgest (most positive) value of any integer type
fant Max_Int is implementation defined;

mallest value of any SQL_Int type
fant Min_SQL_Int is implementation defined;
hrgest value of any SQL_Int type
tant Max_SQL_Int is implementation defined;

mallest value of any SQL_Smallint type
fant Min_ SQI_Smallint is implementation defined;
brgest value of any SQL_Smallint type
fant Max_SQL_Smallint is implementation defined;

brgest value allowed for the numberMof significant decimal
igits in any floating point constFaint
fant Max_Digits is implementation defined;

argest value allowed for thelnumber of significant decimal
igits in an SQL_Real floatimg point constraint
fant SQL._Real_Digits is implementation defined;

argest value allowed\for the number of significant decimal
igits in an SQL_Double_Precision floating point constraint
ant SQL_Double_Precision_Digits is implementation defined;

argest value allowed for the number of characters in a
haracter striing constraint
ant Max_SQL\Char_ Length is implementation defined;

nplementation defined SQLSTATE and SQLCODE values
hould-be declared as constants here

SAMeDIL,_System;

84 Database Programming Language - SAMeDL


https://iecnorm.com/api/?name=ec51e722a5d6eecc568c959c2688bb42

© ISO/IEC

Annex C
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ISO/IEC 12227:1995(E)

Standard Support Operations and Specifications

The following two sections discuss the SAME standard support packages. The first section describes how they
support the standard base domains, and the second section lists their Ada package specifications.

C.1S

The SA
well as
section
of these

The SQ
9075:19
SQL da
SQLCoq
In additi

enumeration types.

Each suUpport package defines a not null-bearing~and a null-bearing type for the base domair).

bearing
straints.
The nul
particulg

Domain
support
tions an
semanti

tandard Base Domain Operations

ME standard support packages encapsulate the Ada type definitions of the standard b3
he operations that provide the data semantics for domains declared using|these base

types.

| standard package SQL_Standard (see C.2.1 in this International Standard and 12.3.9
92; contains the type definitions for a DBMS platform that define the Ada representations
a types. A standard base domain exists in the SAMeDL for each type in SQL_Stan
e_Type), and these base domains are each supported)by one of the SAME standard su
on to the above base domains, two standard base domains exist that provide data se

type is a visible Ada type derived from' the corresponding type in SQL_Standard with

This type provides the Ada application programmer with Ada data semantics for data
-bearing type is an Ada limited private type used to support data semantics of the SQ
r, the null-bearing type may.contain the null value; the not null-bearing type may not.

b are derived from base domains by the declaration of two Ada data types, derived from
packages, and th¢ instantiation of the generic operations package with these types. 1
1 the package instantiation provide the domain with the complete set of operations that
Cs for that domain. These operations are described below, grouped by data class.

C.11
All dom
becaus

Il Domains
ing’ derived from the standard base domains make an Assign procedure available to

se domains, as
domains. This

Hescribes the nature of the support packages, namely the Ada data types.and the operations on objects

.a.iii of ISO/IEC
of the concrete
dard (except for
pport packages.
mantics for Ada

The not null-
no added con-
n the database.
L null value. In

the types in the
'he type deriva-
define the data

the application

meric domains,

this procedure enforces the range constraints that are specified for the domain when it is declared. The Ada
Constraint_Error exception is raised by these procedures if the value to be assigned falls outside of the specified
range.

A parameterless function named Null_SQL_<type> is available for all domains as well. This function returns an
object of the null-bearing type of the appropriate domain whose value is the SQL null value.

Every domain has a set of conversion functions available for converting between the not null-bearing type and
the null-bearing type. The function With_Null converts an object of the not null-bearing type to an object of the
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null-bearing type. The function Without_ Null converts an object of the null-bearing type to an object of the not
null-bearing type. Without_Null will raise the Null_Value_Error exception if the value of the object that it is
converting is the SQL null value, since an object of the not null-bearing type can never be null.

Two testing functions are available for each domain as well. The boolean functions /s_Null and Not_Null test
objects of the null-bearing type, returning the appropriate boolean value indicating whether or not an object

contains the SQL

null value.

Additionally, all d
type. The first s
type Boolean_W,
implements threq
return the value
the comparison,
are Equals and N
SQL null value.

values True or False.

C.1.2 Numerig
In addition to the
tions for the null-|
semantics of the
tion applied to a
Ada operation. T
and/. Finally, all

C.1.3 Int and
Int and Smallint g
on objects of the]
semantics of the
tions, Mod and A
are defined to be

These domains 4

bt of operators returns boolean values, and the second set of operators returns abjects

p

False if either of the objects contains the SQL null value.! Otherwise, thése operators |
and return the appropriate boolean result. The Boolean_With_Unknown comparison op
Jot_Equals, <, >, <=, and >=, and return the value Unknown if eitherlof the objects contd

c Domains

omains provide two sets of comparison operators that operate on objects of the nujii

th_Unknown, defined in the support package SQL_Boolean_Pkg (see Sectian .C.2.2)
-valued logic (see [1]). The boolean comparison operators are =, /=, <,>,|<=, and 3

Otherwise, these operators perform the comparison, and return)the Boolean_ With_UH

operations mentioned above, all numeric domains<¢rovide unary and binary arithmetic

SQL null value with respect to these arithmetic operations. Specifically, any arithmetic
null value results in the null value. Otherwise, the operation is defined to be the same
he unary operations that are providedare +, -, and Abs. The binary operations include
numeric domains provide the exponentiation operation (#*).

Smallint Domains
omains provide the application programmer with the Ada functions Mod and Rem that ¢
null-bearing type. Again, the subprograms that implement these operations provide tH
SQL null value with'yespect to these arithmetic operations. As with the other arithmetic
fem return the null value when applied to an object containing the null value. Otherwis|
the same as‘the Ada operation.

bearing

of the
which
=, and
erform

erators

ins the

yknown

opera-

pearing type of the domain. The subprograms thatimplement these operations provide the data

opera-
as the

+1 " *’

perate
e data
opera-
e, they

f these

lIso make /mage and Value functions available to the application programmer. Both o
rleaded, meaning that there are /Image and Value functions that operate on objects of b

nnnnnnn

oth the

E IT-P-¢ ey b 3 £
geHhctof—Ccofvertsanooectoran Int or

functions are ovg
not null-bearing &
Smallint domain to a character representation of the integer value. The Value function converts a character
representation of an integer value to an object of an Int or Smallint domain. These functions perform the same
operation as the Ada attribute functions of the same name, except that the character set of the character inputs
and outputs is that of the underlying SQL_Standard.Char character set. If the /mage and Value functions are
applied to objects of the null-bearing type containing the null value, a null character object and a null integer
object are returned respectively.

loaa

a—daoraain Thao
rc—

LOAL

"Note: These semantics have a peculiar side effect, namely that, for objects O, and O,, the boolean expression (O, < O,) or else (O, >=
0O,) is not a tautology.
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C.1.4 Character Domains
In addition to the operations provided by all domains, character domains provide the application programmer
with some string manipulation and string conversion operations.

Character domains provide two string manipulation functions that operate on objects of the null-bearing type.
The first one is the catenation function (&). If either of the input character objects contains the null value, then
the object returned contains the null value. Otherwise this operation is the same as the Ada catenation opera-
tion. The ioR—1s—the—Substing-functor—which—spattermed—=afie e-substring function in ISO/IEC
9075:1992. This function returns the portion of the input character object specified by the Startafid Length index
inputs. An Ada Constraint_Error is raised if the substring specification is not contained entirely Within the input
string.

The remaining operations provided by the character domains are conversion funétions. A T¢_String and a
To_Unpgdded_String function exist for both the not null-bearing and the null-bearing types of th¢ domain. The
To_String function converts its input, which exists as an object whose valug-is comprised of charhcters from the
underlying character set of the platform, to an object of the Ada predefined type Standard.String} 1If conversion
of a nullpearing object containing the null value is attempted, theNull_Value_Error exception |s raised. The
To_Unpddded_String functions are identical in every way to the’ To/ String functions, except thaf trailing blanks
are strippged from the value.

The Withput_Null_Unpadded function is identical to the Without_Null function, described in section C.1.1 above,
except thpt trailing blanks are stripped from the value.

Two fungtions exist that convert objects of the/Ada predefined type Standard.String to objects pf the not null-
bearing gnd null-bearing types of the domainy~The To_SQL_Char_Not_Null function converts ar| object of type
Standarad| String to the not null-bearing type of the domain. The To_SQL_Char function converts an object of
type Starjdard.String to an object of the full-bearing type.

Finally, character domains provide the function Unpadded_Length, which returns the length of the character
string regresentation without(trailing blanks. This function operates on objects of the null-bedring type, and
raises thg Null_Value_Erroriexception if the input object contains the null value.

C.1.5 Enumeration Domains
Enumeration demains provide functions for the null-bearing type that are normally available ag Ada attribute
functions|fop the' not null-bearing type. The Image and Value functions have the same semantick as described
for Intand i ins i i i des rather than
integers.

The Pred and Succ functions operate on objects of the null-bearing type, and return the previous and next
enumeration literals of the underlying enumeration type, respectively. If these functions are applied to objects
containing the null value, an object containing the null value is returned.

The last two functions are the Pos and Val functions. These functions also operate on objects of the null-bearing
type. Posreturns a value of the Ada predefined type Standard.Integer representing the position (relative to zero)
of the enumeration literal that is the value of the input object. If the input object contains the null value, then the
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Null_Value_Error exception is raised. The Val function accepts a value of the predefined type Standard.integer
and returns the enumeration literal whose position in the underlying enumeration type is specified by that value.
If the input integer value falls outside the range of available enumeration literals, the Ada Constraint_Error is

raised.

C.1.6 Boolean Functions

The SAME standard support package SQL_Boolean_Pkg defines a number of boolean functions, namely not,

and, or, and xo
operate on two i

This support ¢
Boolean_With_U

Unknown, then t

Finally, the pach
Is_False, and s}

value false.

which implement three-valued Togic as defined in TSO/TEC 9075:1992.  All of these. fU

put parameters of the type Boolean_With_Unknown, and return a value of that type.

C.1.7 Operations Available to the Application

All Domains

Null_SQL
With_ Nul
Without_:
Is_Null,
Assign?

Equals,

<, >, <=
1 /=l >

Numeric Domains

unary +,

+, - /l
* %

kage provides three testing functions that return boolean values:
| Unknown, return the value true if the input passes the test; otherwise the functions re

ackage also provides a conversion function, which converts the input- of th
nknown to a value of the Ada predefined type boolean.
he Null_Value_Error exception is raised.

If the input object has th

These functions,

nctions

e type
b value

s True,
urn the

Int and Smallint Domains

Mod, Rem
Image
Image
Value
Value

Character Domains

Operand Type Exceptions
Left Right Result
| <type> _Type
1N “Not_Null _Type
Null _Typel _Not_Null? Null_value Error
Not_Null _Type Boolean
_Type _Type Constraint_Error
Not_Equals _Type _Type B_w_u*
>= wI'yvpe _Type B_W_U
<, >=, <= / Type _Type Boolean
-, Abs _Type _Type
* _Type _Type _Type
_Type Integer _Type
_Type _Type _Type
_Type SQIL,_Char
_Not_Null SQL_ChrNN®
SQL_Char _Type
SQL_ChrNN _Not_Null
Without_Null_ Unpadded _Type _Not_Null Null_Value_Error

To_String

_Not_Null String
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To_String _Type String Null_vValue_Error
To_Unpadded_String _Not_Null String
To_Unpadded_String _Type String Null_vValue_Error
To_SQL_Char_Not_Null String _Not_Null
To_SQL_Char String _Type
Unpadded_Length _Type SQL_U_L® Null_Value_ Error
Substring!® _Type _Type Constraint_Error
& _Type _Type _Type

EnumerationDomains
Prgd, Succ _Type _Type
Impge _Type SQL_Char
Impge _Not_Null SQL_ChrNN
Pop _Type Integer Null~Value_Error
Val Integer _Type
Vallue SQL_Char _Type
Vallue SQL_ChrNN _Not_Null

Boolear Functions

not B W U Boolean
an{l, or, xor B_W_U B_W_U Boolean
To| Boolean B_W_ U Boolean Null_Value_Erfor
Is| True, B_W_U B W U Boolean
Is|False, B_ W U B W U Boolean
Is| Unknown B_W U B_W\U Boolean
1. "_Type" represents the type in the abstract domain of which objects
that may be null are declared.
2. "_Not_Null" represents’the type in the abstract domain of which

objects that ‘are not null may be declared.
3. "Asgsign" is a procedure. The result is returned in object "Left."
4. "B|W U" is an abbreviation for Boolean_ With_ Unknown.
5. "SQL_ChrNN" .is‘-an abbreviation for SQL_Char Not_Null.
6. "SQL_ IntNN‘'is an abbreviation for SQL_Int Not_ Null.
7. "SQL_DbINN'" is an abbreviation for SQL_ Double_ Precision_Not_ Null.
8. "SQL Dbl™ is an abbreviation for SQL_Double_Precision.
9. "SQL/U-L" is an abbreviation for the SQL_Char Pkg subtype
SQL Unpadded Length.
10. Substring has two additional parameters: Start and Length, which are
both of the SQL_Char_Pkg subtype SQL Char_ Length.
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C.2 Standard Support Package Specifications

C.2.1 SQL_Standard
The package SQL_Standard is defined in 12.4 of ISO/IEC 9075:1992 and is reproduced here for information

only.

package SQL_Standard is
package Character_Set renames csp;

-- csp if

© ISO/IEC

aracter_lype Chlaracter_selt.Csly
har is array (positive range <>) of Character_Type;
it is array (natural range <>) of boolean;

Smallint isrange bs..ts;
Int isrange bi..ti;

eal isdigits dr;
ouble_Precision is digits dd;
e Indicator_Type is t;

Sglcode_Type isrange bsc..tsc;

e Sqgl_Error is Sglcode_Type range Sglcode_Type’FIRST
e Not_Found is Sglcode_Type range 100..100;

SQLSTATE_Type ishew Char (1 .. 5);

an implementor-defined package and cst isfan

t is int or

-1;

-- implementor-defined character type. bs, ts, biyx ti, dr, dd, bsc,
-- and t$c are implementor defined integral values.
-- smallint corresponding to an implementor-defined exact

—-— numer

lc type of indicator parameters.

packgge SQLSTATE_Codes is

end $QLSTATE_Codes;

end SQL_$tandard;

-- this subpackage contains a\'‘constant declaration for each

-- SQLSTATE value defined by’ ISO/IEC 9075:1992. These constants
-- are reproduced in the-~SAMeDL module (and therefore the Ada pagkage)
-—- SAMeDIL_Standard. See“Annex A of this specification.

-- The list of constants declared in 12.4 of ISO/IEC 9075:1992
-- 1s definitive.
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C.2.2 SQL_Boolean_Pkg
package SQL_Boolean_Pkg is

end

type Boolean_with Unknown is (FALSE, UNKNOWN, TRUE) ;

---- Three valued Logic operations --

--- three-val X three-val => three-val --

function "not" (Left : Boolean_with_ Unknown)
return Boolean_with_Unknown;

[ pragma INLINE ( 0ot );

function "and" (Left, Right : Boolean_with_ Unknown)
return Boolean_with_Unknown;

pragma INLINE (" and") ;

function "or" (Left, Right : Boolean_with_Unknown)
return Boolean_with_ Unknown;

pragma INLINE ("or");

function "xor" (Left, Right : Boolean_with_ Unknown)
return Boolean_with_Unknown;

pragma INLINE ("xor");

--—- three-val => bool or exception ---
function To_Boolean (Left : Boolean_with_Unknown) return Boolean;
pragma INLINE (To_Boolean) ;

--- three-val => bool ---

function Is_True (Left : Boolean_with Unknown) return Boolean;
pragma INLINE (Is_True);

function Is_False (Left : Boolean_with_Unknown) return Boolean;
pragma INLINE (Is_False);

function Is_Unknown (Left : Boodlean_with_Unknown) return Boolean;
pragma INLINE (Is_Unknown) ;

SQL_Boolean_Pkg;
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C.2.3 SQL_Int_Pkg

with sQL_Standard;

with sSQL_Boolean_Pkg; use SQI_Boolean_Pkg;
with SQL_Char_Pkg; use SQL_Char_ Pkg;
package SQL_Int_Pkg is

type SQL_Int_Not_Null isnew SQL_Standard.Int;

---- Possibly Null Integer ----

© ISO/IEC

type [sQL_1Int is limited private;

func:Lon Null_SQL_Int return SQL_Int;
pragma INLINE (Null_SQL_Int);

-- this pair of functions convert between the
- null-bearing and non-null-bearing types.
function Without_Null_Base(Value : SQL_Int)
eturn SQL_Int_Not_Null;
pragma INLINE (Without_Null_Base);
-- With_Null_ Base raises Null_value_Error if the Jjnput
-- value is null
function With Null_Base(Value : SQL_Int_Not_Null)
eturn SQL_Int;
pragma INLINE (With Null_Base) ;

-- this procedure implements range chegking
-- note: it is not meant to be used directly
-— by application programmers

-- slee the generic package SQL_Int, Ops

-- rlaises constraint_error if nogt

-- (First <= Right <= Last)

procedure Assign_with_check (

Left : inout SQL_Int; Right : SQL_Int;
First, Last : SQL_Int Not Null);

pragma INLINE (Assign_with_check) ;

-- the following functions implement three valued

-- arithmetic

-- i|f either input—to any of these functions is null
-- the function’/returns the null value; otherwise
- they perform the indicated operation

-- these func¢tions raise no exceptions

function "+’(Right : SQL_Int) return SQL_Int;

pragma INLINE ("+");

funcfion, *~" (Right : SQL_Int) return SQL_1Int;
pragma“INLINE ("-");

function "abs" (Right : SQL_Int) return SQIL_Int;
pragma INLINE ("abs");

function "+" (Left, Right : SQL_Int) return SQL_Int;
pragma INLINE ("+");

function "*" (Left, Right : SQL_Int) return SQL_Int;
pragma INLINE ("*");

function "-"(Left, Right : SQL_Int) return SQL_Int;
pragma INLINE ("-");

function "/"(Left, Right : SQL_Int) return SQL_Int;
pragma INLINE ("/");

function "mod" (Left, Right : SQL_Int) return SQL_Int;
pragma INLINE ("mod");

function "rem" (Left, Right : SQL_Int) return SQL_Int;
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pragma INLINE ("rem");
function "**" (Left : SQL_Int; Right: Integer) return SQL_Int;
pragma INLINE ("**");

-- simulation of ‘IMAGE and ‘VALUE that

-- return/take SQL_Char[_Not_Null] instead of string

function IMAGE (Left : SQL_Int_Not_Null) return SQL_Char_Not_Null;
function IMAGE (Left : SQL_Int) return SQL_Char;

pragma INLINE (IMAGE);

function VALUE (Left : SQL_Char Not Null) return SOL TInt Not Null:
function VALUE (Left : SQL_Char) return SQL_Int;

pragma INLINE (VALUE);

-- Logical Operations --
-- type X type => Boolean_with_unknown --
-- these functions implement three valued logic
-- if either input is the null value, the functions
-— return the truth value UNKNOWN; otherwise they.
-- perform the indicated comparison.
-- these functions raise no exceptions
function Equals (Left, Right : SQL_Int)
return Boolean_with_Unknown;
pragma INLINE (Equals);
function Not_Equals (Left, Right : SQL_Int)
return Boolean_with_Unknown;
pragma INLINE (Not_Equals) ;
function "<" (Left, Right : SQL_Int)\return Boolean_with_ Unknown;
pragma INLINE ("<");
function ">" (Left, Right : SQL_Int) return Boolean_ with_ Unknown;
pragma INLINE (">");

function "<=" (Left, Right : SQL_Int) return Boolean_with_ Unknown;
pragma INLINE ("<=");
function ">=" (Left, Right\Y SQL_Int) return Boolean_ with Unknown;

pragma INLINE (">=");

-- type => Booléan --
function Is_Null (vValue : SQL_Int) return Boolean;
pragma INLINE (Is-Null);
function Not_Null (Value : SQL_Int) return Boolean;
pragma INLINE, “(Not_Null);

-- These tfunctions of class type => Boolean

-- equate’ UNKNOWN with FALSE. That is, they return TRUE
-- omlys when the function returns TRUE. UNKNOWN and FALSE
--.axe mapped to FALSE.

function "=" (Left, Right : SQL_Int) return Boolean;

pragma INLINE ("=");

function "< (Left Right : SOI Int) return Boolean

pragma INLINE ("<");

function ">" (Left, Right : SQL_Int) return Boolean;

pragma INLINE (">");

function "<=" (Left, Right : SQL_Int) return Boolean;
pragma INLINE ("<=");
function ">=" (Left, Right : SQL_Int) return Boolean;

pragma INLINE (">=");

-- this generic is instantiated once for every abstract
- domain based on the SQL type Int.

-- the three subprogram formal parameters are meant to
-— default to the programs declared above.

-- that is, the package should be instantiated in the
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-- the two actual types together form the abstract

-- the purpose of the generic is to create functions
which convert between the two actual types and a
procedure which implements a range constrained

scope of a use clause for SQL_Int_Pkg.

domain.

assignment for the null-bearing type.

-- the bodies of these subprograms are calls to

subprograms declared above and passed as defaults to

the generic.

© ISO/IEC

generjc

pe With_Null_type is limited private;
pe Without_null_type isrange <>;

ith function With Null Base(Value : SQL_Int_Not_Null)

return Wwith_Null_Type is <>;

ith function without_Null_Base(Value : With_Null_Type)

return SQL_Int_Not_Null is <>;
ith procedure Assign_with_check (

Left : inout with Null Type; Right : With_Null <Iype;

First, Last : SQL_Int_Not_Null) is <>;

package SQL_Int_Ops is

nction wWith_Null (Value : Without_Null_type)
return with_Null_type;

ragma INLINE (With_Null);

nction Without_ Null (Value : With_Null_fvype)
return without_Null_type;

ragma INLINE (Without_Null);

rocedure assign (
Left : inout with null_Type;
Right : in With_null_type);

pragma INLINE (assign);

end 3$QL_Int_Ops;
private
type BQL_Int isrecord
Is_Null: Boolean :=True;
VYalue: SQL_Int_Not:. Null;
end récord;

end SQL_Int_Pkg;
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C.2.4 SQL_Smallint_Pkg

with
with
with

package SQL_Small

SQL_Standard;
SQL_Boolean_Pkg; use SQL_Boolean_Pkg;
SQL_Char_Pkg; use SQL_Char_Pkg;

o

+ DPle~ 1
NC_rPKg S

type SQL_Smallint_Not_Null is new SQL_Standard.Smallint;

---- Possibly Null Integer ----

ISO/IEC 12227:1995(E)

type SQL_Smallint is limited private;
function Null_SQL_Smallint return SQL_Smallint;
pragma INLINE (Null_SQL_Smallint);

-- this pair of functions converts between the

- null-bearing and not null-bearing types.

function wWithout_Null_Base(Value : SQL_Smallint)
return SQL_Smallint_Not_ Null;

pragma INLINE (Without_Null_Base) ;

-- With Null_Base raises Null_Value_Error iflthe input

- value is null

function with_Null_Base(Value : SQL_Smallin® Not_Null)
return SQL_Smallint;

pragma INLINE (With_Null_Base);

-- this procedure implements range-c¢hecking

-- note: it is not meant to be used directly

-- by application programmers

-- see the generic package SQL Smallint_Op

-- raises constraint_error if not

-- (First <= Right <= Las§t)

procedure Assign_with_cheék (
Left : inout SQL_Smallint; Right : SQIL_Smallint;
First, Last : SQLLSmallint_Not_Null);

pragma INLINE (Assign! with_check) ;

-- the following functions implement three valued

-- arithmetic

-- if either{ iInput to any of these functions is null
- the function returns the null value; otherwise

-- they\perform the indicated operation

-- these-functions raise no exceptions

function)*"+" (Right : SQL_Smallint) return SQL_Smallint;
pragma INLINE ("+");

function "-" (Right : SQL_Smallint) return SQL_Smallint;
ptagma INLINE ("-");

: 1 M SOL_Smallint;
pragma INLINE ("abs");

function "+" (Left, Right : SQI_Smallint) return SQL_Smallint;

pragma INLINE ("+");

function "*" (Left, Right : SQL_Smallint) return SQL_Smallint;

pragma INLINE ("*");

function "-"(Left, Right : SQL_Smallint) return SQL_Smallint;

pragma INLINE ("-");

function "/"(Left, Right : SQIL_Smallint) return SQL_Smallint;

pragma INLINE ("/");

function "mod" (Left, Right : SQL_Smallint) return SQL_Smallint;

pragma INLINE ("mod");

function "rem" (Left, Right : SQL_Smallint) return SQL_Smallint;
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pragma INLINE ("rem");

function "**" (Left : SQL_Smallint; Right: Integer)
return SQL_Smallint;

pragma INLINE ("**");

-- simulation of ’'IMAGE and ’'VALUE that
-—- return/take SQL_Char[_Not_Null] instead of string
function IMAGE (Left : SQL_Smallint_Not_Null)

return SQL_Char_Not_Null;
functj AGE (Left : SOL Smallint) return SOOI Chaxr;
pragma INLINE (IMAGE);
functjon VALUE (Left : SQL_Char_Not_Null)
eturn SQIL_Smallint_Not_Null;
function VALUE (Left : SQL_Char) return SQL_Smallint;
a INLINE (VALUE) ;

-- Logical Operations --
-- type X type => Boolean_with_unknown --
-- these functions implement three valued logic
-- iff either input is the null value, the functions
- return the truth value UNKNOWN; otherwise they
-— perform the indicated comparison.
-- these functions raise no exceptions
function Equals (Left, Right : SQL_Smallint)
eturn Boolean_with_Unknown;
pragma INLINE (Equals) ;
function Not_Equals (Left, Right : SQL_Smallint)
eturn Boolean_ with_Unknown;
pragma INLINE (Not_Equals);
function "<" (Left, Right : SQL_SmallXirnt)
eturn Boolean_with_Unknown;
pragma INLINE ("<");
function ">" (Left, Right : SQL “Smallint)
eturn Boolean_with_Unknown);
pragma INLINE (">");
function "<=" (Left, Right. (0 SQL_Smallint)
eturn Boolean_with_(Unknown;
pragma INLINE ("<=");
function ">=" (Left, «Right : SQL_Smallint)
eturn Boolean (with_Unknown;
pragma INLINE ("&3");

- type &> Boolean --
function Is MNull(vValue : SQL_Smallint) return Boolean;
pragma INLINE (Is_Null);
function (N6t_Null (Value : SQL_Smallint) return Boolean;
pragma{INLINE (Not_Null);

-- These functions of class type => Boolean

-- equate UNKNOWN with FALSE. That is, they return TRUE
-- only when the function returns TRUE. UNKNOWN and FALSE
-- are mapped to FALSE.

function "=" (Left, Right : SQL_Smallint) return Boolean;
pragma INLINE ("=");

function "<" (Left, Right : SQL_Smallint) return Boolean;
pragma INLINE ("<");

function ">" (Left, Right : SQL_Smallint) return Boolean;
pragma INLINE (">");

function "<=" (Left, Right : SQL_Smallint) return Boolean;
pragma INLINE ("<=");

function ">=" (Left, Right : SQL_Smallint) return Boolean;
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