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Information technology - Programming languages - SQL/Ada
Module Description Language (SAMeDL)
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International Standard specifies the syntax and semantics of a database programming| languag
Module Description Language, SAMeDL. Texts written in the SAMeDL describe database interac
o be performed by database management systems (DBMS) implementing Database Language
actions so described and so implemented are to be performed on behalf of application program
ramming Language Ada.

actions and solely when those interactions are to occur between an Ada application program a
1S.

SAMeDL is defined with respect to Entry Level SQL, Therefore, all inclusions by reference o
IEC 9075:1992 include all applicable Leveling Rules for Entry Level SQL.

International Standard does not define the Programming Language Ada nor the Database Lang
efore, 1ISO 8652:1987 takes precedence in_all"matters dealing with the syntax and semantics
truct contained, referred or described within this International Standard; similarly, ISO/IEC 9075:
edence in all matters dealing with the\syntax and semantics of any SQL construct contained,
ribed within this International Standard.

be found in reference [2},

b, the SQL
ions which
SQL. The
5 written in

SAMeDL is not a Programming Language; it may be used solely to“specify application program database

hd an SQL

f text from

uage SQL.
bf any Ada
1992 takes
referred or

: The SAMeDL is an example.of an Abstract Modular Interface. A reference model for programming lan-

interfaces,

following International Standards contain provisions which, through reference in this text, const
5 of this International Standard. At the time of publication, the editions indicated were valid. All |

tute provi-
ternational
d 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/IEC 9075:1992, Information technology -- Database languages -- SQL.

ISO/IEC 8652:1995, Information technology -- Programming languages -- Ada.

Scope 1
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3 Notations and Structures

3.1 Syntax Notation

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 1ISQ 8652:1987). The variation is-

-- Underscores are preserved when using the name of a syntactic category outside of a syntax rule (1/5(6)| of
1SO 8652:1987).

-- The italigized prefixes Ada and SQL, when appearing in the names of syntactic categories, indicate that pn
Ada or $QL syntactic category has been incorporated into this document. For example, the categgry
Ada_identifier is identical to the category identifier as described in 2.3 of ISO 8652:1987; whereas the
category| SQL_identifier is identical to the category identifier as described in 5.4 of ISQUEC 9075:1992.

-- Numerical suffixes attached to the names of syntactic categories are used to distinguish appearances of the
category|within a rule or set of rules. An example of this usage is given below.

3.2 Semantic Notation

The meaning of a SAMeDL compilation unit (except where specified ‘as’implementation-defined) is given by:

-- An Ada gompilation unit, conforming to ISO 8652:1987.
-- A modulg conforming to clause 12 of ISO/IEC 9075:1992:
-- Interface|rules, concerning the relationship between the SQL and Ada texts.

The semantics of SAMeDL constructs are given' in part by collections of string transformers that produce Afla
and SQL texfs from SAMeDL input.
Note: Alquick reference to these transformers appears in Annex D.

The effects pf these transformers(are described through the use of sample input strings. Those strings dre
written in a variant of the syntax-notation. For example, the syntax of an input_parameter (see 8.6) is given by:
identifier_1 [named_phrdse] : domain_reference [not null]

A representattive input.parameter declaration is given by
Id_1 [pamed~/d 2] : I/d_3 [not null]

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.

-- Ihe purpose of the 1tem being defined by the subclause is introduced.
-- The syntax 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
diven, if applicable.

b~

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

3.4|Examples, Notes and Index Entries

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

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

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

This i an example of an example.

End Examples

Other notes also appear in this International Standard, introduced by the word Note. Both kinds of note are
informative only and do not form part of the definition of the SAMeDL.

Itemg in the grammar that contain tinderscores are represented in the Index by a corresponding enlry without
underscores. For example, the("Ada identifier" entry in the index contains the page numbers of occufrences of
both ['Ada_identifier" and "Ada‘identifier".

4 Design Goals and Language Summary

4.1 |Design Goals

The SQEt—Ada Modute Description Language (SAMeDL) s 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 ¢
port the gq
SQL. Bey(

-- An abg

based
applicg

-- Robus
the prg

-- Strong
SQL.

-- Exteng
implem

4.2 Lan
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Within this
under the

onfusing and difficult to maintain. SAMeDL is a Database Programming Language designed o
als and exploit the capabilities of Ada with a language whose syntax and semantics is based-firn
nd modularity, the SAMeDL provides the application programmer the following services:

tract treatment of null values. Using Ada typing facilities, a safe treatment of missing inform

on SQL is introduced into Ada database programming. The treatment is safe in'that it prevent
tion from mistaking missing information (null values) for present information (nen-null values).

status code processing. SAMeDL’s Standard Post Processing provides-a\structured mechanisri
cessing of SQL status parameters.

typing. SAMeDL’s typing rules are based on the strong typing/of ‘Ada, not the permissive typir

bility. The SAMeDL supports a class of user extensions:» Further, it controls, but does not res
entation defined extensions.

guage Summary

prview
DL is designed to facilitate the constriction of Ada database applications that conform to the S
e as described in [1]. The SAME method involves the use of an abstract interface, an abstract mo
interface, and a concrete_medule. The abstract interface is a set of Ada package specifica
the type and procedure declarations to be used by the Ada application program. The abstract mo
bodies for the abstract interface. These bodies are responsible for invoking the routines o
terface, and converting between the Ada and the SQL data and error representations. The cong
b a set of Ada specifications that define the SQL procedures needed by the abstract module.
odule is a setof SQL procedures that implement the concrete interface.

International Standard, the concrete module of [1] is called an SQL module and its contents are d
headings SQL Semantics within the clauses of this specification. The abstract modules of [1]
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r the heading Ada Semantics within the clauses of this specification

4.2.2 Compilation 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

4 Databas

local definitions and procedure and cursor declarations.

e Programming Language - SAMeDL
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A definitional module contains the definitions of base domains, domains, constants, records, enumerations,

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

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

An

nee
decl
mod

hbstract module defines (a portion of) an application’s Interface 1o the database: It defines S3
led by an Ada application program. An abstract module may contain procedure declaratic
arations, and definitions such as those that may appear in a definitional module. Definitions in
ule, however, may not be seen by other modules.

4.2/4 Procedures and Cursors

A pfocedure declaration defines a basic database operation. The declaration déefines an Ada proce
ratign and a corresponding SQL procedure. A SAMeDL procedure consists(of,a single statement ald
optipnal input parameter list and an optional status clause. The input parameter list provides the mec
pasging information to the database at runtime. A statement in a SAMeDL procedure may be a co
merft, rollback statement, insert statement query, insert statement values, update statement, select sf
an implementation-defined extended statement. The semantics’ ofva SAMeDL statement directly par
its cprresponding SQL statement.

SANleDL cursor declarations directly parallel SQL cursor-declarations. In contrast to the language

9079:1992, the procedures that operate on cursors, procedures containing either an open, fetch, cig
positioned or delete positioned statement, are packaged with the declaration of the cursor upon

opefate, thereby improving readability. Further;)if no procedure containing an open, fetch or close s
explicitly given in a cursor declaration, thé-language provides such procedures implicitly, thereby
writ¢ability (ease of use).

4.2]5 Domain and Base Domain Declarations
Objects in the language have,;an associated domain, which characterizes the set of values and
opefations for that object. (In this sense, a domain is similar to an Ada type.

A base domain is atemplate for defining domains. A base domain declaration consists of a set of pa
set ¢f patterns and-a’set of options. The parameters are used to supply information needed to declar

L services
ns, cursor
an abstract

jure decla-
ng with an
hanism for
mmit state-
atement or
allel that of

of ISO/IEC
se, update
which they
latement is
improving

applicable

ameters, a
5 a domain
Ha code to

or subdomain~déerived from the base domain. Patterns contain templates for the generation of A
support thezdomain in Ada applications. This code generally contains type declarations and pack
tiatipns:\ Options contain information needed by the compiler. Parameters may be used in the p
opti i i

ge instan-
tterns 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 Language 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 exception declaration defines an Ada exception declaration with the same name.

4.2.7 Value Expressions and Typing

Value expre

EC

but user defined operations. Strong typing necessitates the introduction of domain conversio
rsions are modeled after Ada type conversions; the operational semantics of the SAMeDL dom

under circumstances in which this departure from the Ada model has visible effect.

4.2.8 Standard Post Processing

Standard po

the calling
mapping to
for all proce

a value of a

map result
SAMeDL ex
tion.

4.2.9 Extensions
The data se
user-defined

modification

DBMS spec

ures and to present SQL status codes to the application in an application-defined manner, either

bsions are formed and evaluated according to the rules of SQL, with the exception that the stro
typing rules are based on those of Ada. In the typing rules of the SAMeDL, the domain acts as an Ada type ir
system with
These convd
conversion i
be displayed

5 the null operation or identity mapping. The language rules specify that an informational messa

st processing is performed after the execution of an SQL procedure but-before control is returned
a(Fplication procedure. The status clause from a SAMeDL procedure declaration attaches a sta
1

=

g

S.
in
ge

e application procedure. That status mapping is used to process SQL status data in a uniform way

h enumerated type, or as a user defined exception. SQl status codes not specified by the stafus
n a call to a standard database error processing procedure and the raising of the predefin

ed
a-

seption, SQL_Database_Error. This prevents a database error from being ignored by the applid

mantics of the SAMeDL may be extended without modification to the language by the addition
base domains. For example, a(user-defined base domain of DATE may be included withd
to the SAMeDL.

SQL) may 4dlso be included into.the) SAMeDL. Such additions to the SAMeDL are referred to as extensio

Schema ele

ments, table elements; statements, query expressions, query specifications, and cursor stateme

fic (i.e., non-standard) dperations and features that require compiler modification (e.g., dynarmic

NS.
hts

may be ext¢nded. The modules, tables, views, cursors, and procedures that contain these extensions gre

marked (with

4.2.10 Def
Obvious but
are essentia

supply the n

6 Database

the keyword extended) to indicate that they go outside the standard.

aultValues in Grammar
overridable defaults are provided in the grammar. For example, open, close, and fetch stateme

eeded open, close, and fetch procedure declarations if they are not supplied by the user.

Programming Language - SAMeDL

Hora cursor;, but their formmay bededuced-fronr thecursor dectaration—T he-SAtvte Btwitt therefore
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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 LLexical Elements

The text of a compilation is a sequence of lexical elements, each composed of characters from the babkic charac-
ter set. The rules of composition are given in this chapter.

5.1|Character Set

The jonly characters allowed in the text of a compilation are the basic characters and the characters|that make
up ¢haracter literals (described in 5.4 of this specification). Each ¢haracter in the basic charagter set is
represented by a graphical symbol.

basic_character ::=
upper_case_letter | lower_case_letter Jidigit |
special_character | space_character

The gharacters included in each of the above categories of the basic characters are defined as follows

1. Yypper_case_letter
ABCDEFGHIJKLMNOPQRSTUVWXYZ

2. lbwer_case_letter
abcdefghijklmnopqgfstuvwxyz

3. digit
0123456789

4. 9dpecial_character
() + D<= |

5. gpace_character

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

=Y

ot lovins ant of

ieal alam
JC TCATOTT CICTTICTIT U

ed

of each co
between an

A delimiter i

()1

or one of th¢ following compound delimiters each composed of two adjacent special charatters

=> .. |

Each of the

used as a character of a compound delimiter, a comment, or a literal.

Each lexical

characters, as well as two adjacent hyphens, are not delimiters, biit'may form part of other lexical elements.

5.3 Iden{

ident
The length 1
9075:1992)
sense of the)
Note. Arl
essential
characte

be resery
pro

defines g procedureiamed "fetch" that contains a fetch statement.

|dentifier

anach ooraeilaot A A+l $ s : H
oAU oUTTipmatulT, AT ICaol UITC otpydaratul o Toyut

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

nilation aor ~Aftar tha I~
TPTatoOT O ancr e

5 one of the following special characters

< =>|

<> 5= <=

special characters listed for single character delimiters is a singl€.délimiter except if that characte

element shall fit on one line, since the end of a line is atseparator. The single quote and undersc

ifiers
ifier ::= SQL_actual_identifikr
estrictions that apply to SQL_identifiers (see 5.2, syntax rules 8, 9 and 5.5 syntax rule 3 of ISO/I

do not apply to SAMeDL identifiers. Whenever two identifiers are deemed equivalent, it is in
rules of SQL (see 5.2, syntakrules 10 through 14 of ISO/IEC 9075:1992).

SQL_actual_identifier is eithér ja” delimited_identifier or a regular_identifier. The form of an SQL regular_identifie|
y the same as the Ada idéntifier, except that a regular_identifier may end in an underscore. A delimited_identifier is
string within a pair of deublequote characters (*). Delimited identifiers provide a means of using tokens that would othery

ed words (see 5.66f this specification) as identifiers. Thus fetch is a reserved word, but the construct
cedure "fetchyis fetch;

equivalence in SQL is similar to Ada identifier equivalence for regular identifiers. Equivalence for delimited identifiers is ¢|

ris

pre

lany

se

pse

sensitive

Equivalence of regular identifiers with delimited identifiers proceeds by considering the regular identifier to be all upper ch

Se

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

Letident b
AdaID

Note: If i

8 Database

e an identifier. Define AdalD(ident) by

(ident) = ident if ident is a regular identifier
id if ident is the delimited identifier "id"
dent is an identifier, AdalD(ident) is not necessarily an Ada_identifier.

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

Litefals follow the SQL literal syntax (5.3 of ISO/IEC 9075:1992). There are five class€s.into whichl| literals are
plaged based on their lexical properties: character, integer, fixed, float, and enumeration.

literal ::=
database_literal | enumeration_literal

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

numeric_literal ::=
integer_literal | fixed_literal | float{literal

character_literal ::=
* {character} -

character ::=
implementation defined

integer_literal ::=
digit {digit}

fixed_literal ::=
integer_literal . integer_literal |
integer_literal Y
integer_literal

float_literal : .=

fixed_literal/ exp [+ | -] integer_literal
exp ::=

e | E
enumeration_literal ::= identifier

1. ach literal has an associated data class, denoted DATACLASS(L). In particular:
if L-is a character_literal then DATACLASS(L) is character

nteger_lieral 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(!

5. The sing
Thus the)

5.5 Com

A comment
any line of a
illegal. Furth
ment of the |

ments

)=NO_SCALE. See 6.4 ot this specitication 10r the interpretation or enumeration lierals.

e quote or “tic” character can be included in a character_literal by duplication in the usual way.
string of tics: '’/ * represents a character_literal of length one containing the single-quote as fits
only character.

Starts with two adjacent hyphens and extends up to the end of the ling:-A“"comment can appear pn

5.6 Reserved Words

The following

ABSTRACT
AUTHORIZA
CHECK
COUNT
DEFAULT
DOMAIN
EXTENDED
GROUP

Is
MODULE
OF

ouT
PUBLIC
SCHEMA
SUM
UPDATE
WHERE

FION

ALL

AVG
CLASS
CURRENT
DEFINITION
END
FETCH
HAVING
KEY
NAME

ON
PATTERN
RAISE
SELECT
TABLE
USE
WITH

AND
BASE
CLOSE
CURSOR
DELETE
ENUMERATION
FOR
IMAGE
LIKE
NAMED
OPEN
POS
RECORD
SET

TO
USER
WORK

) is the list of the SAMeDL reserved words:

ANY
BETWEEN
COMMIT
DATA
DERIVED
ESCAPE
FOREIGN
IN

MAP

NEW
OPTION
PRIMARY
REFERENCES
SOME
TYPE
USES

AS

BODY
CONSTANT
DBMS
DESC
EXISTS
FROM
INSERT
MAX

NOT

OR
PRIVILEGES
ROLLBACK
STATUS
UNION
VALUES

ASC

BY
CONVERSION
DECLARE
DISTINCT
EXCEPTION
GRANT
INTO

MIN

NULL
ORDER
PROCEDURE
SCALE
SUBDOMAIN
UNIQUE
VIEW

module. The presence or absence of comments has no influence 6n whether a module is legal|or
brmore, comments do not influence the meaning of a module; their sole purpose is the enlightgn-
uman reader.

6 Common Elements

10 Database Programming Language - SAMeDL
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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/Context Clause

The gontext clause is a means by which a module gains visibility to names defined in other modules. The syntax
and gemantics of context clauses are similar to the syntax and semantics of Add.¢ontext clauses (8.4, 10.1.1 of
ISO 8652:1987) but there are differences.

context ::=
context_clause {context_clause}

context_clause ::=
with_clause | use_clause | with_schema_clause

with_clause ::=
with module_name [as_phrase]
{, module_name [as_phrase]\;

use_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_schemasauthorization_identifier

as_phrase :s=
as identifier

1. Jonsider the,following with_clause and with_schema_clause:

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

Irtheseclauses, Mshatt-bethe ameof a definitionat 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.

4.0Only an

Note: As

abstract or schema module context may contain a with_schema_clause.

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

6.3 Tabl

The table

Names and the From Clause

mes in insert, update, and delete statements and the from clauses of select statemeénts, cur

Sor

declarationg, and subqueries (see 8.3, 8.4 and 8.12 of this specification) also make names, in particular colymn

names, visible. The from_clause differs from an SQL_from_clause (6.3 and 7.4 of ISO/IEC19075:1992) onl

the optional

from |

f

tablsg
4

tablsg
|

schen

=

s

1. If present, schema_ref shall be either the schema_name.in the authorization clause of the abstract modul

which th
context
shall be
from the
module

. If the cq
expose(
exposeq

3. For the

6.4 Refdrences

The rules ¢
module nes

appearance of the as keyword, which is inserted for uniformity with the remainder of the language.

clause ::

'om table_ref {, table_ref}

_ref ::
able_name [[as] SQL_correlation_name]

_name ::
schema_ref.]identifier

a_ref
chema_name | identifier

e table_name appears (8.1 of this specification) or the exposed name of a schema module in

i

B in
the

pf the module in which table_name appears (6.2 of this specification). In either case, the identifier

the name of a table or the name of a view within that schema module. If the schema_ref is abs
table_name, then the identifier shall be'the name of a table or the name of a view within the sche
hamed in the authorization clause ©f the module in which the table_name appears.

rrelation name is not present:in a table_ref, then the table name or view name in the table_r¢
), otherwise the table name-or view name is hidden and the correlation_name is exposed. No
names within a from_clause shall be the same.

scope of table and’view names see Syntax Rule 2 of 6.3 in ISO/IEC 9075:1992.

ent
ma

f is
(WO

bneerning the meaning of references are modeled on those of Ada and those of SQL. As neit

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).

er

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

-- An exception (7.1.7 of this specification).

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

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

cation within the text of a module is said to be a defining location if it is the place of

[The name of an item within the item’s declaration. (Note: This includes enumeration literals withih 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 name of the target table of an insert, update, or delete statement.
A schema_name or module_name in a context_clause.

t locations not within comments that are not defining locations are reference locations. An identifier that
ears at a reference location is a reference to-amitem. The meaning of that reference in that location, that is,
identity of the item referenced, is defined by the rules of this clause. When these rules determing more than

meaning for an identifier, then all items referenced shall be enumeration literals.
module_reference ::= identifier

schema_reference ::= schema_name ] identifier
base_domain_refererice ::= [module_reference.]identifier
domain_reference )::= [module_reference.]identifier
domain_paraneter_reference ::= domain_reference.identifier
subdomain/reference ::= [module_reference.]identifier
enumexation_reference ::= [module_reference.lidentifier
enumeration_literal_reference ::= [module_reference.]identifier
exception_rererence ::= [module_reference.]identifier
constant_reference ::= [module_reference.]identifier
record_reference ::= [module_reference.]identifier
procedure_reference ::= [module_reference.]identifier
cursor_reference ::= [module_reference.]identifier
cursor_proc_reference ::= [cursor_reference.]identifier

Common Elements 13
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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

(See 6.4 of ISO/IEC 9075:1992).

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

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

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

compongnt by component.

Prefix Denotations
The prefix of a reference shall denote one of the following:
-- An abstract module, procedure, cursor or cursor procedure, but only from within the text of the abstract
module,| procedure, cursor, or cursor procedure.

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

-- A domajn.

-- A definifional or schema module.
Note: A4 a consequence of the rule giverr earlier, that all meanings of an identifier with multiple meanings must be enumeration literals,

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

Let L be the reference location‘of-prefix P. Let X, Y, and Zbe simple names. Then
1. If L is within the text of,a cursor procedure U, then P denotes
a. The|cursor procedure U if either

i. Pis of-the form X and Xis the simple name of U; or

ii. Pisfof the form X ¥: X is the name of the cursor containing [ (and therefore also (J): 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

14 Database Programming Language - SAMeDL
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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 declaration of T
and Yis the simple name of T.

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

da. I he cursor or procedure H, It L IS within the text or A and elther

i. Pis of the form X and Xis the simple name of R; or

ii. Pis of the form X.Y; Xis the name of the module containing L (and therefore also R); Y i$ the simple
name of R;

b. The table T, if L is in the scope of table name T (Rule 3 in 6.3 of this spegification), and either

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

ii. Pis of the form X.Y; X is the exposed name of the schema-module containing the table T and Yis a
simple name of T.

3.|If rules 1 and 2 do not determine a denotation for P, then R denotes the domain R,

a.lf Pis of the form X and X is the simple name of\R and the declaration of R appears in [the module
containing L and precedes L within that module;er

b. Pis of the form X.Y; X is the exposed name of the module containing the declaration of R gnd Y is the
simple name of R.

4. [If none of the above rules determines@ denotation for P, then P is a simple name that denotes the
a. Definitional module M if either

i. L is in the scope of a‘with_clause exposing P as the name of M; or
ii. Lis in the definitional module M and P is the name of M.

b. Schema module S if either

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

ii=L's in an abstract module whose authorization clause identifies S and P is the name of S;

¢c/Abstract module Mif L is within the text of M and 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.

Common Elements 15
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Denotations of Full Names
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 pbstract module, M, in which L appears, and /m is declared in M at a text location that precedes L

c. The |procedure, cursor, or cursor procedure that contains L, and /m is an input parameter to that
procedure, cursor, or cursor procedure;

d. A table, in which case Imis a column within that table;
e. A schema module, in which case /Im is a table within that module.
f. A ddmain, in which case /mis a parameter in that domain.

2. Idis of the form X and X is the name of /m. Then
a. L appears in a cursor, procedure, or cursor procedure (See 8:4,'8.2, and 8.5 of this specification) and

i. Imis an input parameter to that cursor, procedure, orcetrsor procedure;
ii. /mis a column of one of the tables in scope of-L§

b. If rule (a) does not determine a denotation for7d, then Imis declared in the module containing L 4t a
location preceding L;

c. If nejther rule (a) nor (b) determines_a denotation for /d, then Imis declared within a module M such that
the module containing L has a usé:¢clause for M.
Note: Anjitem Im is visible at location L if there exists a name /d (either simple or preceded by a prefix) such that if /d were at location
L, then /¢ would be a reference to /m.
Note: Exanl»les
The following ¢lause contains examples of the disambiguation of prefixes, with the applicable rule in a comment. At the point in Proc1
marked by Note1, the declaration of constant Inp2 is hidden by the input parameter Inp2: that constant would have to be qualified by|the

prefix "Abmod'| to be visible,/At the point in Proc2 marked by Note2, if COL is the name of a column of visible table TABNAME, then that

reference is anmbiguous:-A reference to the input parameter would have to be "Proc2.Col", while a reference to the table column would Have
to be "TABNAWE.COL". Finally, Dom1 is visible at Note3 since Defmod is in both a with and use clause in Abmod. Without the use cladise,

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

with sAMeDL_Standard;
use SAMeDIL_Standard;
definition module Defmod is

constant Newfirst is 0;

constant Newlast is 999;

domain Doml is new SQL_Int (First => Newfirst,

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

end Defmod;

with Defmod, SAMeDL_Standard;

use Defmod, SAMeDL_Standard;
with schema Snamel;

16 Database Programming Language - SAMeDL
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abstract module Abmod is
authorization Sname2

constant Newfirst is 0;

constant Inp2 : Doml is 1; -- Note3

ISO/IEC 12227:1995(E)

m

6.5

A V4

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 2afii)
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;
hd Examples

he static expression.in.a constant declaration (see 7.1.4 of this specification),
A select parameéter{see 8.7 of this specification),
A value inan insert_value_list (see 8.8 of this specification), or

he'right hand side of a set_item within an update_statement (see 8.3 of this specification).

Assignment Contexts and Conformance of an Expression to a Domain

llue expression (see 8.10/0f this specification) is said to appear in an assignment context if it is either

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 {o 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 appegars-in
procedyre declaration that references a status map specifying sqlcode, in which case theqSQL stg
parameter is 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.

2.If a status map is attached to the procedure via a status clause (see 8.13 of this spécification), then if
value of the status parameter appears in the left hand side of some status_assigamient in that status n
(possibly via the equivalences in 7.1.8 of this specification) then the Ada procedure’s status parameter is
to the value of the right hand side of that status_assignment, if that right hand Side’ is an enumeration_litg

if that ri
an q

jht hand side is a raise statement, then the named Ada_exception is raised. This is not conside
rror condition in the sense of the next paragraph. In particu

SQL_Database_Error_Pkg.Process_Database_Error is not called.

3. If the v4
the mag
parame

lue of the SQL status parameter does not appear in the Jeft hand side of any status_assignmen
attached to the procedure or there is no status map attached to the procedure and the SQL stg
er indicates a condition other than successful completion, then an error condition exists. In this ¢

the
tus

the
hap
set
ral;
red
lar,

t in
tus
nse

the parameterless procedure SQL_Database_Error_Pkg.Process_Database_Error is called. Upon refurn

from tha

Not
valy

t procedure, the exception SAMeDL_Standard SQL_Database_Error is raised.

es, SQLSTATE values "01xxx" or positive SQLSTATE values other than 100, are not considered to indicate succe

conppletion in the sense of this paragraph.

6.7 Exte

nsions

Extended tables, views, modules, proc¢edures, and cursors allow for the inclusion into the SAMeDL of DBN

specific, thg
DBMS-speq
program ex
of extensio
procedures

exter
]

t is, non-standard, operations and features, while preserving the benefits of standardization. Th
ific extensions may.be verbs, such as connect and disconnect, that signal the beginning and en
beution, or functions, such as date manipulation routines, that extract the month from a date. The
ns, particularly the extended keyword, serves to mark those modules, tables, views, cursors,

that go outside the standard and may require effort should the underlying DBMS be changed.

lded \8chema_element ::=
mplementation defined

o: Successful completion is indicated by an SQLSTATE-value of "00000" or an SQLCODE value of 0. In particular, warping

bsful

bse
J of
use
and

extended_table_element ::=
implementation defined

extended_statement ::=
implementation defined

extended_query_expression ::=
implementation defined

extended_query_specification ::=
implementation defined
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Not

extended_cursor_statement ::=
implementation defined

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

procedure names

Alth
sen
m

[

Sim
sern
exp
ten
spg

oureornamac.
CTUTOUT T T oy

module names

table names

view names

status clauses, status parameter names and types, and standard post processing

ough the syntax and semantics of extensions are implementation defined, any portion of an exter]
hantics is expressible in standard SAMeDL shall be expressedin standard SAMeDL syntax. A
/ expand the class of:

Value expressions by adding operators and functions., The operands of those operators and fur
be restricted by rules similar to those in 6.5 and 8.10 of this specification.

Search conditions by adding atomic predicates) Operands of those atomic predicates shall
restricted according to rules such as those in-841 of this specification.

Input parameter lists by adding the mode-out to the parameter declarations, according to the ru
this specification.

Table elements. If the extended table element is in the form of a column definition, the domai
shall be present (see 7.2.1 ofithis specification).

ilarly, database data sreturned from extended procedures and cursors shall be defined in the

ression class replacing the standard syntax and semantics. Such outputs shall be record objg
Hed statement/&turning such data shall accept an into_clause as described in 8.9 of this spec
cifying therecord parameter name and type.

ISO/IEC 12227:1995(E)

sion whose
n extension

ctions shall

likewise be

es of 8.6 of

n reference

syntax and

hantics of select patameter lists (8.7 of this specification) with the syntax and semantics of the extended value

cts. An ex-
ification for

7

Bata Deseription .| { Data-S ’

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 ::=

Common E
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[context]

(extended] definition module identifier_1 is
{definition}

end [identifier 2];

definition ::=

base_domain_declaration |

domain_declaration | subdomain_declaration |
cpnstant_declaration | record_declaration |
enumeration_declaration | exception_declaration |
status_map_declaration

1. When prgsent, identifier_2 shall be equivalent to identifier_1. (See 5.3 of this specification.)
Notes:

-- No with_schema_clause shall appear in the context of a definitional module. (See 6.2 of this specification:)

-- No two declarations within a definitional module shall have the same name, except for enumeration literals (see 7.1.6 of this
specification).

End Notgs.

Ada Semantics
For each ddfinitional module within a compilation unit there is a corrésponding Ada library unit package the
name of which is the name of the definitional module, that is, AdalD(identifier_1). The Ada construct giving the
Ada semantics of each definition within a definitional module is declared within the specification of that package.
Nothing elsg appears in the specification of that package.

7.1.1 Bas¢ Domain Declarations
Base domains are the basis on which domains aré-defined. A base domain declaration has three parts{ a
sequence of| parameters, used in domain declarations to supply information to the other two parts; a sequencg of
patterns, uspd to produce Ada source code in_support of a domain; and a sequence of options, used by the
compiler in implementation-defined ways.

base_Pomain_declaration :(=

[pxtended] base domain Jidentifier_1
I [ (base_domain(parameter_list)]
1

patterns
options
end [identifier_2];

base_ldomain\parameter_list ::=
blase _domain_parameter {; base_domain_parameter}

1. If preserjtfidentifier_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 Domain Parameters
base_domain_parameter ::=

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

fixed | float |
enumeration

PR Iy Py DY)

i_parameters of a base_domain_deciars
pear in a parameter

this base domain (see 7.1.3 of this specification). The

]
=
—
=
(O]
o
QD
=
QD
3
o
(]
=
»
-
Q
—
3
QD
<
QD
e

static_expression within a base_domain_

tion are t e names
association_list within a domain_declaration based on

parameter,

when present, specities a detault value for the

Hata_class; that is, in the parameter declaration
Id : dcl

parameter. This default value shall be of

TR vVQiuo

expr;

he initializing expression expr is present, and DOMAIN(Id) is NO_DOMAIN.

. A base domain is classified by its data_class. That is, an enumeration base domain is a base don

Hata_class is enumeration, a fixed base domain is a base domain whose data‘class is fixed, etc

enumeration and m
parameters are special in that the values that are assigned to them by.a domain declaration (see
specification) are not of any of the data classes listed above. The value of an enumeration para

his specification). A base domain declaration may explicitly. declare a map parameter for the
pssigning a default mapping. An enumeration base domain shall not redefine the
base_domain_parameter enumeration.

[here are two possible default mappings: pos and image. The value pos specifies that the Ada
Fttribute function

numeration parameter value in the domain‘declaration, shall be used to translate enumeratio
heir database encodings. Similarly for image and the 'IMAGE attribute. See annex A of ISO 865
F.1.3 and 7.3 of this specification.

Every enumeration base domain Whose dbms type is char or character shall have a third
parameter, length whose value.is an integer of an implementation defined range. Such an enume
lomain shall not redefine the predefined base_domain_parameter length.

. Every fixed base domain has a predefined parameter scale whose value is an integer of an impl

efined range (see 671 of ISO/IEC 9075:1992). A fixed base domain shall not redefine the

ase_domain_parameter scale.

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

where dcl is a data_class, DATACLASS(expr) shall be dcl. Further, DATACLASS(Id)-is\dc/, whe

enumeration_reference (see 6.4 of this specification); the value of map is a database_mapping (s

'POS of the Ada type -c@rresponding to the enumeration_reference, wh

the correct

ther or not

hain whose

ap. These

T.1.3 of this

meter is an
ee 7.1.3 of
purpose of
predefined

predefined
ich is the
h literals to
P:1987 and

predefined
ration base

bmentation
predefined

implemen-
predefined

The patterns portion of a base domain declaration forms a template for the generation of Ada text, which forms

the

Ada semantics of domains based on the given base domain.

patterns
{pattern}

pattern ::
domain_pattern | subdomain_pattern | derived_domain_pattern

domain_pattern ::
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domain pattern is pattern_list
end pattern;

subdomain_pattern ::=
subdomain pattern is pattern_list
end pattern;
derived_domain_pattern ::=

ﬂerlvea domain patternis pattern_list
nd pattern;

pattgrn_list ::=
fgattern_element {pattern_element}

pattgrn_element ::=
gharacter_literal

Patterns arg used to create the Ada constructs that implement the Ada semantics of a~domain, subdomain| or
derived dorpain declaration (see 7.1.3 of this specification). Patterns are considered templates; paramefers
within a pattern are replaced by the values assigned to them either in the domain declaration, by inheritance, or
by default. $ee 7.1.3 of this specification.

For a parameter to be recognized as such in a pattern, it is enclosed.in square brackets ([,]). For the purposg of
pattern substitution, a base domain may use a parameter self. Wheén-a pattern is instantiated, self is the result of
applying the transformation AdalD to the name of the domain-'6f subdomain being declared (see 5.3 of this
specification). A base domain may use a parameter parent for the purpose of pattern substitution ih a
subdomain | pattern or a derived_domain_pattern. Whensuch a pattern is instantiated, parent is AdalD app|ied
to the namg of the parent domain (see 5.3 and 7.1.3 of-this specification).

Within a gien character_literal of a pattern, a substring contained in matching curly brackets ({,}) is an optignal
phrase. Ogtional phrases may be nested. ‘An optional phrase appears in the instantiated template iff all
parameters|within the phrase have values‘assigned by a domain declaration (see 7.1.3 of this specification); |the
phrase doep not appear when none of(the parameters within the phrase has an assigned value. If some but{not
all parametgers within an optional phrase have values assigned by a given domain declaration, the declaratiop is

in error.

7.1.1.3 Base Domain Options

optigns ::=
optiond

optign s :\=
fundamental |
for-word list use pattern list

fundamental ::=
for not null type name use pattern_list; |
for null type name use pattern_list; |
for data class use data_class; |
for dbms type use dbms_type [pattern_list]; |
for conversion from type to type use converter ;

dbms_type ::= int | integer | smallint |

real | double precision |
char | character |
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implementation defined

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

Opt
SA
Thd

1.

7.1
The

.|The data class option specifies the data class (see 7.1.1.1 of this specification) of all objects of

.[The dbms type of a base domain is the SQL_datatype (see 6.1 of ISO/IEC 9075:1992) to be

.JAn operand of the conversion option'is a means of converting non-null data between objects

word_list ::
implementation defined

ions are used to define aspects of base domains that are essential to the declaration-of domain
MeDL. The fundamental options are required. Implementations may add options beyond those ¢
meanings of the fundamental options are given by the following list.

The null and not null type names are the targets of the function AdaTYPE,They are the names
of parameters and parameter components in Ada procedures. See 8.6 apd 8:7 of this specificatio

based on this base domain. If BD is a base domain to which the data class dc is assigned by an
definition, and if D is a domain based directly or indirectly/(see 7.1.3 of this specification) o
DATACLASS(D)=dc. The data class governs the use of litérals with such objects (see 8.8 and
specification).

declaring parameters of the concrete interface (SQL module) for all objects of domains based
indirectly on the base domain. See 8.6, 8.7, and 8.8 of this specification. If the dbms type of a bas

null-bearing type, the null-bearing type’(see 7.1.3 of this specification) and the dbms type assoc
domain. A method shall be a functien, an attribute of a type, or a type conversion. A means of

given as a pattern containing\parameters.

However, enumeration_dlomains do not have converters between the dbms type and the not

type, as the map parameter predefined for all enumeration domains describes a conversion meth
enumeration and.database representations of non-null data. The method is the application, as apy
the function deseribed by the database_mapping that is the operand of the map parameter assoq
7.1.1.1 andiZ:1.3 of this specification.

12 The' SAME Standard Base Domains
predefined definitional module, SAMeDL_Standard, contains the declarations of the predefined S

implementation defined, the keyword extendéd shall appear in the declaration of the base domain.

ISO/IEC 12227:1995(E)

s within the
iven above.

pf the types
.

Any domain
option in its
h BD, then
8.10 of this

used when
directly or
e domain is

of the not
ated with a
Jetermining

the identity of these methods shall appear in the options of a base domain. The identity of a metfiod may be

hull-bearing
bd between
ropriate, of
tiation. See

AME 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]

L L . 4 i PR S W |
T T paramncecer__aoovoCtTracron_—_Toc 7 T 12

L rlef ::=
omain_reference | subdomain_reference

om_ref ::=
om_ref | base_domain_reference

eter_association_list ::=
arameter_association {, parameter_association}

eter_association ::=

identifier => static_expression |

ap => database_mapping |

enumeration => enumeration_reference |
scale => static_expression |

length => static_expression

par

database_mapping ::=
enumeration_association_list | pos | image

enumgration_association_list ::=
(| enumeration_association {, enumeratiion_association} )

enumgration_association ::=
egnumeration_literal => databasée_literal

1. Consider the domain declaration:
domain DD is new EE ...

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

b. Otharwise, EE is a domain_reference or subdomain_reference, the base domain of DD is defined to|be
the ase domain of EE,"DP is said to be derived from EE, and EE is said to be the parent of DD.

2. Similarly, in the subdémain declaration
supdomain EF is GG

the basg domain of FF is defined as the base domain of GG, FF is said to be a subdomain of GG, and G is
said to He the parent of FF.

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 domain 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

T{@ —and by do ot hofd—and—Im the base_domain_declaration for the
base_domain_parameter

P : class := E
appears.

n all cases, DATACLASS(E) shall be DATACLASS(P) as defined by the declaration of the base domain.
See 7.1.1.1 of this specification.

base domain

Q
=3
)
-
-
D

7. |f a domain D assigns the expression E to a parameter P, then
-- DOMAIN(D.P) = NO_DOMAIN.

-- DATACLASS(D.P) = DATACLASS(E)
-- LENGTH(D.P) = LENGTH(E)
-- SCALE(D.P) = SCALE(E)

8. A domain_declaration shall assign an expression to each base_domain_parameter that appears [n any non-
optional phrase

-- of the base domain’s domain_pattern, if the declaration is not declaring a derived domain;

-- of the base domain’s derived_dormain_pattern, if the declaration is the declaration of a derived|domain.

$imilar rules govern subdomain. declarations and subdomain_patterns. See 7.1.1.2 of this specifitation.

9. The scale of a domain B, denoted SCALE(D), is defined by
-- if D is not a numeftic domain, SCALE(D) = NO_SCALE;

-- if D is an integer domain, SCALE(D) = 0;

- if Dis~a’float domain, SCALE(D) = a value greater than the scale of any non-float domain or 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
implementation defined range.

10. The length of a domain D, denoted LENGTH(D), is defined by
-- if Dis not a character domain, LENGTH(D) = NO_LENGTH;

—-if 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.

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 assign
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

b. No g

Let D b
refereng
express|
base_dq

v otto - - SeHGEG

eration parameter shall appear as the enumeration_literal of exactly one enumeration_associati

atabase_literal shall appear in more than one enumeration_association.

for both compile time and runtime data conversions. See 7.1.1.3 and 7.3 of this specification.

ed by the value assigned by D to the enumeration base_domain_paraméter. D is said to assign

main_parameter and M

-- is p9s, and E = En’Pos(El), or

-- is im

--is ar

See 7.1

The dat
implied

such tha
less tha

age, and E = En’Image(El), or

enumeration_association_list containing an enumeration_association of the form E/=> E

6 of this specification.

hbase_mapping of an enumeration domain_or subdomain declaration D should preserve the orde
by that domain’s enumeration_reference ER. That is, if L, and L, are enumeration literals of

n the value assigned to L, by D.

A doma

n or subdomain is said to be) not null only if it or any of its parent domains is declared with the

null phrase. In that case no object 6f the domain can contain the null value.

Ada Semantics
An instantiation of a patterfi.defined for the base domain of the domain being declared, as described in 7.1.1.2 of
this specifidation, shalltappear within the Ada package specification corresponding to the module within wh
the domain] declaration appears. If in the domain declaration:

domain DD/is new EE

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

subdomain FF is GG

the subdomain_pattern is used.

an

Note: These constraints ensure that the database_mapping is an invertible (i.e., one-to-one) function: That function is ysed

b an enumeration domain or subdomain declaration and let En be the name of the enumeration

the

on E to the enumeration literal EJ, if D assigns the database_mappindg M as the value of the map

ing
ER

It L, occurs before L, in ER's enumeration_literal_list, then the value assigned to L, by D should be

hot

ich

the

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;

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
domain Auto_Weight isnew Weight ( -- 7.1.3: #1b
Last => 10000); -— 7.1.3: #5
subdomain Auto_Part_Weight is Auto_Weight ( -- 7.1.3: #2
Last => 2000); -~ 7.1.3: #5 and #8

Thege declarations produce the following Ada code.

-- the Ada code below is the instantiation of the domain pafttern
-— 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 .Im<Grams are not illustrated
-- here as there instantiations are essentfally identical to Weight.

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

type City_NamesNN_Base is new SQL_Char_ Not_Null;
subtype City_ Names_Not_Null is City_NamesNN_Base (1 .. 15);
type City Names_Base is new SQIls'Char;
subtype City_Names_Type is City'Names_Base (City_Names_Not_Null'’Length);
package City_Names_Ops iS NeW~SQL_Char_Ops (
City_Names_Base, City ‘NanesNN_Base);

-- the Ada code below_is the instantiation of the domain pattern
-— from the base \ddmain SQL_Enumeration_As_Char

package Colors/Pkg’ is new SQL_Enumeration_Pkg(Color_Values);
type Colors_Type”is new 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 Weight_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 denote 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 of which
Eis an ¢numeration literal.

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

4. If the dgmain_reference D is not present, then

a. Cis|a universal constant of class DATACLASS(K).

b. Ada[l'YPE(K) is an anonymous type, universal_T,;where T is DATACLASS(K).
c. If DATACLASS(K) is numeric, then SCALE(K) = SCALE(E).

d. DOMAIN(K) = NO_DOMAIN

5. If the ddmain_reference D is present; then

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

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

LENGTH(D).

c. If EFTACLASS(K) is character, then LENGTH(K) = LENGTH(D) and LENGTH(E) shall not excg¢ed

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
VALUE(SE) = VALUE(E).

2.t SEis D(SE;), where D is a domain name, then VALUE(D(SE)) = VALUE(SE ).
3.|f SEis +SE, (or -SE ) then VALUE(SE) = +VALUE(SE) (or -VALUE(SE,)).

4.It SE'is SE; op SE,, where op is an arithmetic operator, then VALUE(SE) = VALUE(SE,) op VIALUE(SE))
Where op is evaluated according to the rules of SQL. See 6.12 of ISOAEC 9075:1992.

5.]f SEis (SE,) then VALUE(SE) = (VALUE(SE ).

Aggin, let K denote the constant declaration
constant C [: D ] is E ;

If E[is not an enumeration literal, let Q be the Ada representation of VALUE(E); otherwise, let Q beé AdalD(E).
Then the Ada library unit package specification corresponding to the module in which the constant dgclaration K
appgars shall have an Ada constant declaration of the form

AdaID(C) : constant [AdaTYPE(K)] = Q ;

The type designator AdaTYPE(K) is omitted from this declaration if it is an anonymous type.
Note: Examples

The following are examples of constant declarations.

constant Grams_In_Pound i§.453.59237;
constant The_Color_Red—;“Colors is Red;
constant Home_Port :.City_ Names i$ ’‘Pittsburgh’;

Notelthat Grams_in_Pound is a unyersal constant of class fixed. These declarations generate the following Ada declarations.

Grams_In_Pound s constant := 453.59237;
The_Color_Red \;~constant : Color_Values :
Home_Port . Constant City Name_Not_Null :

Red;
"Pittsburgh L

m

hd Examples

7.115 Record Declarations

reécord_declaration ::=
record identifier_1 [named_phrase] is
COMPOIIENt _OeCtarations

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, i

Let Rbe a

1. The aligs N, if the named_phrase named N appears in the declaration.

2. Row, otherwise.

Note: A
the dec

Ada Semantics
The Ada ligrary unit package specification corresponding to the module within which the record_declaratio

appears sh

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

2. For sonje integer k, let the component_declarations of R be given by the sequence
cgmponents; : D; [notnull ]

for1 <

C.

1|

where

8652:1987, to a record type whose components;are given by the sequence
COMP; [DBleng; ]

where iandjjare bound as before and COMP, is given by
AdaID(C, ) : T '

where T|; is an A]da type name determined to be:

a. The

b. Othgrwise the nullbearing type name within the domain D;.

The op
form

DHLOgNAME, : Ada_Indicator_Type ;

where

identifier_2 shall be equivalent to identifier_1. Identifier_1 is the name of the record.

recorddectaratiomDefire AdaNAME(R) tobe

aNAME(R) is the default for the name of the row record formal parameter in the parameter profile of any procedure that

laration A. See 8.2, 8.5, and 8.9 of this specification.

all have an Ada record type declaration R, ,, defined as follows:

1

< k, where components; is given by the sequence
(dblength, [named N, 1]
p ] J
1 < j £ m;for some integer m. R,,, shall be equivalent, in the sense of 3.2.10 and 3.7.2 of

1.

i

tlonal comipoenent DBleng; appears if the optional dblength, phrase appears and in that case is of
] ]

lIses

SO

not null-bearing type. name within the domain D;, if either D; is a not null only domain or not null, is
pregent in R;

the

DBLngNAME is AdalD(N ) if N, appears and is AdalD(C) DbLength, otherwise;

Ada_Indicator_Type i is the type SQL_ Standard Indicator_Type (see 12.3.8.a. 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

30 Databa

Part_Number : Part_Numbers notnull;
Part_Name : Part_Names;

Color : Colors;

Weight : Weight_In_Grams;
City : City_Names;

se Programming Language - SAMeDL
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end Parts_Row_Record_Type;

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;

Epd Examples

7.116 Enumeration Declarations
Enumerations are used to declare sets of enumeration literals for use in enumeration domains and status maps.
Sed 7.1.3 and 7.1.8 of this specification.

enumeration_declaration ::=
enumeration identifier_ 1 is ( enumeration_literal’ list )

enumeration_literal_list ::=

enumeration_literal {, enumeration_literal}

1. |dentifier_1 is the name of the enumeration.

2. Each identifier within an enumeration_literal_list is:8aid to be an enumeration literal of the enumdration. The
enumeration_declaration is considered to declare, each of its enumeration_literals. An enumeration_literal
may appear in multiple enumeration_declarations.

Ada Semantics
Thefe shall be, within the Ada package-specification corresponding to the module within which an ehumeration
appears, a type declaration of the form

type AdaID(identifiersl) is ( AdaID(enumeration_literal list) ) ;

The|application of the transformer AdalD (see 5.3 of this specification) to a list is accomplished by application of

the fransformer to each €lement of the list. Ada character literals shall not be used in enumerations. |See 5.4 of

this specification.
Npte: Examples

The fpllowing are-examples of enumeration declarations.
enumeration Single_Row_Status is (
More_Than_One_Row, No_Such_Row, Row_Found) ;

enumeration Color_Values is (
Purpte—Blue,—Greem, —Yetliow, orarnge, Reqd, Brack, wititers

The above 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
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7.1.7 Exception Declarations

exception_declaration

exception identifier ;

Identifier is the name of the exception.

Ada Sem

There shall
declaration
Adall

hntics
be, within the Ada package specification corresponding to the module within which an, _éxcep
appears, an exception declaration of the form

(identifier_1) : exception ;

Note: Exanpples

The following 4

re examples of exception declarations.

exception Data_Definition Does_Not_Exist;

exception Insufficient_Privilege;

ex

The above ded
Dat

Ing

Tray

ption Transaction_Rollback;

larations produce the following Ada code.

a_Definition_Does_Not_Exist : exception;

lufficient_Privilege : exception;

nsaction_Rollbasck : exception;

End Examples

7.1.8 Stat
The execut
procedure.
code that ¢
occurred du
abstract mo
of all possil]
ments.
staty

targd

us Map Declarations

on of any procedure (see 6.7, 8.2, and-8.5 of this specification) causes the execution of an S
That execution causes a special parameter, called the SQL status parameter, to be “set to a sta
ither indicates that a call of the procedure completed successfully or that an exception condi
ring execution of the procedure” (See 4.18.1 of ISO/IEC 9075:1992). Status maps are used wi
dules to process the status)data in a uniform way. Each map declares a partial function from the

s_map_decldration :
sqlcode |‘sqistate ] status identifier_1
[named phrase]
[uses’ target_enumeration]

is ( status_assignment {, status_assignment} );

tZenumeration ::

enumeration_reference | boolean

status_assignment
left_hand_side
left_hand_side

left_hand_side
static_expr {

static_expr

=> enumeration_literal |
=> raise exception_reference

static_expr }

’

static_expression |

static_expression

static_expression
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(see 3.5 of ISO 8652:1987)

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
e status_mmap_dectaratiorn:

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

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

6. If sqlcode is specified, then if E is a static_expression appearing in a left_hand_side, then DATACLASS(E)
z integer. In this case a static_expr of the form E, .. E, shall be permitted’in a left_hand_side, proyided E, <
s Ifvy, vy ..., v, are all the integers between E, and E, inclusive, thenthe form E, .. E, is equivalent to the
l|st of static expressions Vi, Vo ey Vi

7. If sqlstate is specified, then if E is a static_expression appeafing in a left_hand_side, then DATACLASS(E)
3 character, and either

a.LENGTH(E) = 5, and, if DOMAIN(E) # NO_DOMAIN, then DOMAIN(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 valges whose
Class value is given by the value of Exthen E is equivalent to the list of static expressions Vis[Vo s Vi
See annex A for the text of the predefined module SAMeDL_Standard. See 22.1 of ISO/IEC $075:1992
for the standard values of SQLSTATE. Other values of SQLSTATE may be defined by an jmplemen-
tation.

8. E and E’ are distinct static_expressions appearing in the clauses of a status map (possibly via [the equiv-
alence of previous rules), then E and E’ shall not evaluate to the same value.

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

A status_assignmenttakes the form of a list of alternatives as found in Ada case statements, aggregates, and representdtion clauses.

The others choice is not valid for status_assignments, however.

SAMeDL-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 i§ (
Cardinality Violation_No_Subclass => More_Than_One_Row,

No_Data_No_Subclass => No_Such_Row,
Succesful_Completion_No_Subclass,
Warning => Row_Found,

Transaction_Rollback_No_Subclass,
Transaction_Rollback_Serialization_Failure => raise Transaction_Rollback) ;

End Examples

7.2 Schema Modules

schema_module ::=

lcontext]

lextended] schema module identifier_1 is
{schema_element}

énd [identifier_21];

schema_element ::=
fable_definition | view_definition | SQlZgrant_statement |

gxtended_schema_element

SQL_grant_statement ::=
(see 11.36 of ISO/IEC 9075:1992)

1. If present, identifier_2 shall be equivalent to identifier_1. Identifier_1 is the name of the schema_module.
2. Identifief_1 shall be different from any other.schema module name (See clause 11.1 of ISO/IEC 9075:1992).

3. An extended_schema_element may gppear in a schema_module only if the keyword extended appeary in
the ass¢ciated schema module declaration.

7.2.1 Table Definitions
table_definition }:=
extended]table identifier_1 is
tableVeélement {, table_element}
end [identifier_2] ;

tablg¢_element ::=
¢&Tumn_definition | table_constraint_definition |

extended_table_element

column_definition ::=
SQL_column_name [SQL_data_typel
[SQL_default_clause]
[column_constraint] : domain_reference

SQL_default_clause ::=
(see 11.5 in ISO/IEC 9075:1992)

column_constraint ::=
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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 1n 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)

check_constraint_definition ::=
check ( search_condition )

1. |f present, identifier_2 shall be equivalent to identifier_1._“identifier_1 is the name of the tablle and the
able_definition.

2.The name of the table_definition shall be different from the name of any other table_dgfinition or
iew_definition in the enclosing schema_module.

3. A table_definition shall contain at least one-column_definition.

4. Every SQL_column_name shall be:distinct from every other SQL_column_name within the| enclosing
{able_definition.

5. If the column_constraint is absent from a column_definition, then the domain_reference shall not be to a not
ull only domain.

6. fFor the semantics-of‘not null, see 11.4 and 11.7 of ISO/IEC 9075:1992. For the semantics of ¢heck, see
1.4 and 11.8 of ISQ/IEC 9075:1992.

7. $uppose that column_definition CD is of the form

CN [DT] [DC] [cCcC] : D;

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 ViewDefinitions

view |

|

query
g
(S

view

1. If prese
view_ds

definition ::=
extended]view identifier 1
[view_column_list]
as query_spec
[with check option]

gnd [identifier_ 2];

_spec ::=
uery_specification |
xtended_qguery_specification

column_list ::=
column_name {, column_name } )

nt, identifier_2 shall be equivalent to identifier_1. Identifiern1 is the name of the view and
finition.

2. The name of the view_definition shall be different fromCthe name of any other table_definition

view_d€g

3. A query
sociated

finition in the enclosing schema module.

| spec may be an extended_query_specification only if the keyword extended appears in the
view_definition.

Note: Exanjples

The following i

5 an example of a schema module.

the

or

schema module parts_Suppliers_Database ‘is

-- tHe Parts table

table |p is -- 7.2.1: #1 and #2
PNJ notnull : Part_Numbérs, -- 7.2.1: #3 and #4
PNAME : Part_Names’ -- 7.2.1: #5
COLOR : Colors,
WEIJGHT : Weight! In_Pounds,
CITY : Cigy~Names,
unifjue (PNO)

end H;

-- 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 (SNof

end S

7

-- 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,
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E

7.3 Data Conversions

The

Execution Time Conversions

The

sion|method identified by the appropriate base domain definition (see 7.1.1.3 of this specification) is e»

Inpyt parameter conversion rule. If the type of an input parameter is null-bearing, then in the cor
SQLu

bee

inpu
6 in| 6.2 of ISO/IEC 9075:1992.) Otherwise, the indicator parameter shall be non-negative ang

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

end sSp;

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

select distinct pNO, CITY

from-—sp I
T

where SP.SNO = S.SNO

end PNO_CITY;

rnd Parts_Suppliers_Database;

d Examples

execution time conversions check for and appropriately translate null values; for not null values, {

r[ assigned. (See 8.6 and 8.8 of this specification.) If, for any execution of the procedure, the v
parameter is null, then the.indicator parameter is assigned a negative value. (See 4.17.2 and Ge

procedures that are described in an abstract module (see clause«8 of this specification) trapsmit data
between an Ada application and a DBMS. Those data undergo a conversion during the executid
progedures. Constants and enumeration literals used in statemepts{are replaced by their databasg
tation in the form of the statement in the concrete module. This_process occurs at module compile
progesses are described in this clause.

n of those
represen-
ime. Both

he conver-
ecuted.

esponding

procedure there is an associated-SQL_parameter_specification to which an SQL_indicator_parameter has

hlue of the
neral Rule
the SQL

parameter shall be set from the input parameter by the conversion process identified for the base domain. If the

type[of an input parameter is not null-bearing, the SQL parameter shall be set from the input param
conyersion process¢dentified for the base domain (7.1.1.3 of this specification).

Out

statgments;ithis process is run in reverse. Let SP be a select parameter. Then the corresponding SQL

has

tion)LEar any execution of the procedure:

ut parameter conversion rule. For output parameters of procedures containing either fetch

data parameter and an indicator parameter corresponding to SP (see 8.2, 8.5, and 8.7 of thig

bter by the

or select
procedure
specifica-

If the indicator parameter is negative, then

-- 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
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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 of the indicator parameter.

Compile Time Conversions
The SQL semantics of constants, domain parameters, and enumeration literals (and constants that evaluate to
enumeratioptiteratsjused-invatuetists of-imsert-statements (acc 88) and-vatte-expressions {see—8-16 ofthis

specificatioh) require that they be replaced in the generated SQL code by representations known to thecDBMS.
For enumetation literals, the enumeration mapping is used (see 7.1.1.1, 7.1.1.3 and 7.1.3 of this specification).

Let V be an identifier. If Vis not a reference to a constant, a domain parameter, or an enumeration‘iteral, thgn V
is not staticland undergoes no compile time conversion.

If Vis a refé¢rence to

-- a constant declared by
cgnstant ¢ [: D ] is E ;

--a domdin parameter param of domain D, and D assigns the expfession E to param (see 7.1.3 of [this
specificption),

-- or an ehumeration literal E/ from enumeration domain D (see’8.3, 8.8, 8.10, and 8.11 of this specificatipn),
and D gssigns the expression E to V,

then Vis replaced by the static expression SQL,,(E) (see®,10 of this specification).

8 Abstract Module Description Language

8.1 Abstract Modules

abstract_module ::=

[ context]

[extended] abstract module identifier_1 is
authorization schema_reference
{definftion}

{proeedure_or_cursor}

eénd [identifier 27];

procedure_oOr_Cursor ::=
tursor declaration | procedure declaration

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

Ad

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

a 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 @ach procedure, cursor, or declaration within an absfract module is declared within the specification of that

librgry unit package. Nothing else appears in the specification of that package.

SQL Semantics

Thefe is an SQL module associated with each abstract module that gives the SQL Semantics of the abstract

modqule. The name of the SQL module is implementation defined. The language clause of the SQL ]

spe

8.2 Procedures

The|procedures discussed in this clause are not associated with« cursor. Cursor procedures are d

8.5

For
unit

1.

Lify Ada. The module authorization clause is implementation defined. See clause 12 of ISO/IEC 9(

bf this specification.

every procedure declared within an abstract modulethere is an Ada procedure declared within

procedure_declaration ::=
[extended] procedure identlifier_ 1 [input_parameter list] is
statement [status.clause];

statement ::=
commit_statefient | delete_statement |
insert_statement_values | insert_statement_query |

rollback_statement |
select_statement | update_statement |
extended_statement

[dentifier_1 is the yiame of the procedure.

xtended-statements. In particular, such lists shall not appear in conjunction with a commit_
ollback_statement, or an insert_statement_values.

odule shall
75:1992.

scussed in

the library

package specification corresponding to that abstract module (see 8.1 of this specification) aId an SQL
prodedure declared within the corresponding SQL module. A call to the Ada procedure results in th
of the SQL procedure.

execution

An input_parameter_list may appear only in conjunction with statements that take input paramefers or with

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 P, in a 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
AdJaNAME (INP,) : in AdaTYPE (INP;)

(See 8.6 of this specification.)

2.1f the |statement within the procedure is a select_statement, then the (k+1)St pardmeter in [the
Ada_forqmal_part of P, is a row record. The mode of the row record parameter shall be in-out.

Let IC|be the into_clause appearing (possibly by assumption, see 8.3 ,of_this specification) in [the
select_gtatement. Then the name of the row record parameter is PARMg . (/€);the name of the type of that

parameler is TYPER , (/C). See 8.9 of this specification. If /C contains the-keyword new, then the declara-
tive region containing the declaration of P4, shall also contain the declaration of TYPER , (/C).

The naines, types, and order of the components of the row,tecord parameter are determined from [the
select_l|st within the select_statement. Let that list be given by SP,; SP,; ...; SP . (If the select_list takes
the form ‘+’ then assume the transformation described in 8.7 of this specification has been applied.) Then
the row|record type is equivalent in the sense of 3.2.10 and 3.7.2 of ISO 8652:1987, to a record whpse
sequen¢e of components is given by the sequence

. COMP, 4, (SP;) [DBLeng,g, (SP;)]
where CGOMP . (SP;) is given by
AdaNAME (SP;) : AdaTYPE(SP;)
provideg that AdaNAME(SP,) and AdaTYPE(SP)) are defined (see 8.7 of this specification). The redord
component COMP , ,.(SP)) is otherwise.undefined. The record component DBLeng, 4, (SP;) is given by
DHLngNAME (SP,) : AdasIndicator_Type
where |Ada_Indicator_Type (is)-the type SQL_Standard.Indicator_Type (see 12.3.8.a.ii of ISO/|EC
9075:1992), provided that DBLNgNAME(SP,) is defined; otherwise this component is not present.

Note: COMP, . (SP,) is"undefined only if the i" select parameter is improperly written; whereas DBLeng,,(SP) is undefined
whén the i" select parameter does not have a dblength phrase. See 8.7 of this specification.

3. If the gtatement within the procedure is an insert_statement_values and it is not the case that [the
insert_vplue_list-is present and consists solely of literals and constants, then the first parameter is a fow
record. |The mode of the record parameter is in.

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 Cy, 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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mod

2.

3.

Interface-Semanties

. For all procedures, regardiess of statement

. An SQL_procedure_name. This is implementation defined.

AdaNAME (C;) : AdaTYPE(C,)
(See 8.8 of this specification).

parameter lists, see 8.6 of this specification.

type, if a status_clause appears in the procedure
parameier

P S Y T
Ol

mode out. For the name and typeof-this par

ilnnn inal maramadtas P 2

hen the final parameter is a status
r.1.8 and 8.13 of this specification.

- e AT

. Semantics

n procedure declaration P shall be assigned an SQL procedure PsqL within'the SQL module for t
ule in which the procedure appears. Py, has three parts:

\ list of SQL_parameter_declarations. An SQLSTATE pardmeter is declared for every SQL pro|
less a status_clause appears in the procedure declaration:that references a status map specifyin
in which case an SQLCODE parameter is declared. “(See 7.1.8 and 8.13 of this specificati
parameters depend on the type of the statement within‘the procedure P.

a.If the statement is a delete, insert_statement_query, select or update statement, then
parameters derived from the input_parameter_list of the procedure, as described in 8.6 of this
tion, appear in the parameter declarations of PsaL-

b. If the statement is an insert_statement_values, then the SQL parameters are determined b
sequence of insert_column_specifications in the insert_column_list whose corresponding e
insert_value_list is a column_name (thus not a literal or constant_reference). See 8.8 of this
tion.

the select_list of the select_statement, as described in 8.7 of this specification.
d. If the statement is an extended_statement, see 6.7 of this specification.

An SQL_-SQL_data_statement or SQL_SQL_data_change_statement (see 12.5 in ISO/IEC 9075:1
is derived from the statement in the procedure declaration by the rules in 6.7 and 8.3 of this specifi

ISO/IEC 12227:1995(E)

r extended

jieclaration,

meter, see

he abstract

cedure un-
g sqlcode,
n.) Other

the SQL
5 specifica-

y the sub-
ntry in the
specifica-

c. If the statement is a-select_statement, then the SQL parameter declarations for Pgqu are detgrmined by

992). This
cation.

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,4,(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 |

NP 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 gre examples of procedure declarations. The first is a declaration of a procedure with no input parameters,

procedure Parts_Suppliers_Commit is

dommit work;

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

procedure Parts_Suppliers_Commit;

The next procgdure declaration contains an input parameter and a status clause.
procedure Delete_Parts (
Input_Pname named Part_Name : Part_Names) is
delete from p

where PNAME = Input_Pname

status Operation_Map named Delete_Status

The above deq

prol
):

T

A somewhat n
pro

laration produces the following Ada procedure spegification in the abstract interface.

cedure Delete_Parts (

-- 8.6: Ada Semantics #1
: Ada Semantics #1,
: Ada Semantics #5

art_Name : in Part_Names_Type;

#2

elete_Status : out Operation_ Status);

ore complex example, involving-a‘tow record: the SAMeDL procedure:

cedure Insert_Redparts.is
ipsertinto p

(PNO named Part_Nuhmber,
PNAME named P&art»Name,
COLOR,

produces the

CITY)
om Red_Parts
alues (PNO)\ PNAME, Red, CITY);

llowing ‘Ada declarations:

ty Ifisert_Redparts_Row_Type -- 8.2, Ada semantics #3, 8.9
ils record
Daxt MNumbaor . Dot Nimboro r-r\yp . =7 21
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

delete_statement ::=
delete from table_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)]

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

set_item ::=
column_reference = update_vadue

update_value ::=
null | value_expression

select_statement ::=
select [distinct | allilselect_list
[into_clause]
from_clause
[where search\condition]

-

In the following discussion,.let’/ProcName be the name of the procedure in which the statement appeIrs.

JIf no insert_from_clatise appears within an insert_statement_values, then the following clause 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
record_id

Sntew 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 jnsert_column_list and insert_value_list shall conform, as described in 8.8 of this specification.

5.1If the statement is an insert_statement_query, then let C,, C,, ..., C_ be the columns appearing in|an
SQL_ingert_column_list, and for each 1<i<m, let D, be DBMS_TYPE(C) (see 7.2 of this spécification). The
select_parameters in the select_list of the query_specification shall not specify a named_phrase or a not null
phrase; that is, 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 gach 1<i<n, VE; shall conform to D, (see 6.5 of this specification) and if DATACLASS(D,) is charpc-
ter, then LENGTH(VE;) shall not exceed LENGTH(D;).

6. The follqwing apply to update statements. Let
CFEF 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. Othgrwise, v is a value_expression. v shall conform to D (see 6.5 of this specification) ang if
DATACLASS(D) is character, LENGTH(v) shallnot exceed LENGTH(D).

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

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

2. The delgte_statement is transformed into an SQL_delete_statement_searched by applying the transfor-
mation $QLg describedin.8:11 of this specification to the search condition of the where clause, if presgnt.

The remainder of the statement is unchanged.

3. The insgrt_statement_query is transformed into an SQL_insert_statement by

a. Applying, the transformation SQL,,¢ defined in 8.10 of this specification to the value_expression in edch
sele¢tcparameter 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 target list, where target list is as specified in 8.7 of this specifitation, 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 t_the search conditipns, if any,
in the where and having clauses.

The remainder of the statement is unchanged.

8.4 Cursor Declarations

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

query ::=
query_expression | extended_query_expression

query_expression ::£
query_term |
query_expresSion union [all] query_ term

query_term :¢=
query_specification |
(query/-eéxpression)

querysspecification ::=
select [distinct | all ] select_list
from_clause
[where search_condition]
FSQt—group_by_crause]
[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 cursor declaration is an extended_query_expression, see 6.7 of this specification.

If there is n® union operator in the query_expression in the cursor_declaration, then the names, types, and ofder
of the comgonents of any record type used as a row record formal parameter type in any fetch procedure for this
cursor are @letermined from the select_list as specified for the select_statement in 8.2 and 8.7 "of this specifjca-
tion. Otherpise, if union is present, the select_lists of all the query_expressions in the cursor_declaration shall
have the sgme length. The name and type of the it" component of the record type is\détermined by the set of
select_par;[neters in the it" location of the select_lists. Let there be m such select_lists and let the se} of

select_parameters appearing in the it location of these lists be denoted by {SPi}. = {VE) [named |di] [not nulll]}
1<j<m. Then

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

Nole: This is equivalent to the restriction that DOMAIN(VEii) is the same domain, say DOMAIN,, for all values of j (see 8.10 of this
spdcification) and that either (i) DOMAIN, is a not null only-domain, or (i) not null is specified for either all or none of the
parpmeters.

2. For all pairs j, k such that a named_phrase appears in SPJ, and SPK, Id); shall equal Id¥,. Then that name,
AdaNAME, satisfies AdaNAME; = IdJ'i for any_such j. If there are no such pairs (that is, if a named phrpse
appearg in none of the select_parameters), then AdaNAME(VEji) shall equal AdaNAME(VEki) for all ppirs
1<j,k<m and shall not equal NO_NAME (see 8.10 of this specification). Then AdaNAME; = AdaNAME(\ Eji)
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 phrase ghall
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 null; otherwise, DBLngNAME; is undefined.

The type of the rewsrecord parameter is equivalent in the sense of 3.2.10 and 3.7.2 of ISO 8652:1987, o a
record type|whdse sequence of components is given by the sequence
... [OMP,, (SP;) [DBLeng,, (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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L Semantics

A cursor declaration is transformed into an SQL cursor declaration as follows.

ISO/IEC 12227:1995(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

6.]
The
N
The f

a mo

.~ The cursor name identifier_1 is tfransformed into name(identifier_1).

. [he string " cursor " is inserted immediately after the transformed cursor name, but before the key
- The select_list is transformed into an SQL_select_list as described in 8.7 of this specification.

. Any as keywords present are removed from the from_clause.

[he search conditions are transformed using the transform SQLg., of 8.11.0of this specification.
remainder of the declaration is unchanged.
bte: Examples

bllowing note consists of two examples of cursor_declarations: the first contaihs/a simple cursor_declaration, while the se

e complex declaration that exercises many of the features of the syntax:_Ini both cases the generated Ada code is sho

with references to the appropriate clauses of the language definition.

The 4

This

xample below is a simple cursor_declaration.

cursor Select_Suppliers
for
select sNO, SNAME, "STATUS", CITY dblength -- 5.3
from s

eclaration produces the following Ada cade:

word for.

Cond contains

vn, annotated

package Select_Suppliers is -- 8.4: Ada Semantics
type Row_Type is record -- 8.5, #5 and #8
Sno : Supplier_Numbers_Type; -- 8.5, #3 and #8
Sname : Suppliér Names_Type;
STATUS : StatusnValues_Type;
City : Cigy\WNames_Type;
City_Dblength- SQL_Standard.Indicator_Type;
end record;
procedure., Open; -- 8.5: #3
procedure Fetch ( -- 8.5: #5
ROW : inout Row_Type; -- 8.5: #8 and Ada Semantics #3
I's_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.

cursor 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,
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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

© ISO/IEC

openm SuppL Ter—operationsT

profedure Fetch_Supplier_Tuple is

fetch Ssupplier_Operations

into Supplier Row_Record : new Supplier_Row_Record_Type
status My Map named Fetch_ Status;

propedure Close_Supplier_Operations is
dlose; -- optional ‘cursor name’ omitted

procedure Update_Supplier_Status (
Input_Status named Updated_Status : Status_Values notnull;
Input_Adjustment named Adjustment : Status_Values) is

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

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

end Sugplier_Operations;

This declaratign produces the following Ada code.
package| supplier_Operations is -- 8.4: Ada Semantics

type pupplier_Row_Record_Type is

recprd -- 8.53|Ada Semantics #5 #8
qupplier_Number : Supplier Numbers:Type;
--/8 5 Ada Semantics #3 #8

qupplier_Name : Supplier_Names_‘Type;
Adjusted_Status : Status_Values_Type;
JQupplier_City : City_Name$iType;

end record;

procedure Open_Supplier_Operations (

qupplier_City : ANLCity Names_Not_Null; -- 8.5: Ada Semantics

dtatus_Adjustment < -ip Status_vValues_Not_Null); -- #1, #3, Modes
progcedure Fetch_Sdpplier_Tuple (

qupplier_ Row<Rect6rd : inout Supplier_Row_Record_Type; -- 8.5

Hetch_Status§ : out Operation_Status); -- 8.5

procedure cloSe_Supplier_Operations;

procedure’ Update_Supplier_Status (
Updated_Status : in Status_Values_Not_Null; -- 8.5: Ada Semantics #2

—

L - - g P 3 2l o Pl
coTSsThen T ot tUS v I eSS Y P oo o enantres

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

open_statement ::=
open [identifier]

fetch_statement ::=
fetch [identifier] [into_clause]

close_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 identifier]

1. Identifier_1 is the name of the procedure.
2. An input parameter list may_only appear in conjunction with statements that take input parametgrs. In par-

ticular, such lists shall not\appear in conjunction with open, close, fetch and cursor_delete statemepts. Only a
¢ursor_update_statement or an extended_cursor_statement may take an input_parameter_list.

3. If no open_statement appears in a list of cursor_procedures, the declaration procedure “open" {s open; is
assumed.

4. If no close_statement appears in a list of cursor_procedures, the declaration procedure "close" is close; is
gssumed.

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.

9. A cursqr_statement may be an extended_cursor_statement only if the keyword extended appears in|the
rocedure declaration. If the keyword extended appears in the cursor_procedure declaration,~then
the keyjlword extended shall appear within the declaration of the cursor in which the cursor_procedurg is

Ada Semantics
Each procedure declaration P that appears in or is assumed to appear in a cursor_pfrocedures list shall be
assigned ap Ada procedure declaration P, ;. that satisfies the following constraints.

-- If P is declared within the declaration of a cursor named C, then P, shall be-declared within the specifica-
tion of an Ada subpackage named C.

-- The si

Notte: The default open, fetch and close procedures use delimited identifiers (see 5.3 of this specification) as their procgdure
names.

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

The paramegter profiles of the Ada procedures depend in part on-the statement within the procedure, as follows:

1. For open_statements: Let INP,, INP,, ..., INP."k>0 be the list of input parameters in |the
input_parameter_list of the cursor_declaration within\which the procedure appears. Then PARM, . (INP;),

the it qarameter of the Ada_formal_part, is of the form
AQlaNAME (INP,) : in AdaTYPE (INP;)

for1<id k (see 8.6 of this specification).

2. For cufsor_update_statements: Let\INP,, INP,, ..., INP_ k>0 be the list of input parameters in (the
input_parameter_list of the statément. Then PARM, . (INP), the ith parameter of the Ada_formal_part, is of
the for

AdlaNAME (INP,) ;- in”AdaTYPE (INP,)
for1<id4 k (see 8.6 of this)specification).

3. For fetgh_statements: The first parameter is a row record parameter of mode in out. The names, order, pnd
the components of the type of this parameter are described in 8.2 and 8.4 of this specification. |Let
IC be the into._clause appearing (possibly by assumption) in the fetch_statement. Then the name of the fow
record formal parameter is PARMg_, (/C), and the type of that parameter is TYPEy  (/C). 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.
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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

propedurePgaw s odute-to apstra odd ecursor—proceduresist appears.
Pgq. has three parts:
1.|An SQL_procedure_name. This is implementation defined.
2.|A list of SQL_parameter_declarations. An SQLSTATE parameter is declared for @very SQL procedure un-
less a status clause appears in the procedure declaration that references a status map specifyirjg sqlcode,
in which case an SQLCODE parameter is declared. (See 7.1.8 and 8.13 of this specificatipn.) Other
parameters depend on the type of the statement within the procedure P.

a. If the statement is an open_statement, then the SQL parameters detrived from the input_parameter_list of
the cursor_declaration as described in 8.6 of this specification @appear in the parameter deglarations of
PsaL-

b. If the statement is a cursor_update_statement, then” the SQL parameters derived from the
input_parameter_list of the cursor_update_statement.as described in 8.6 of this specification appear in
the parameter declarations of Pg, .

c. If the statement is a fetch_statement, then_the SQL parameters determined by the select_list of the
cursor_declaration (as described in 8.7) ofthis specification appear in the parameter dedlarations of
PsaL-

The order of the parameters within the listis implementation defined.
3.|An SQL_SQL_data_statement or SQL_SQL_data_change_statement. (See 12. in ISO/IEC 9075{1992.) This
is derived from the statement in the procedure declaration, as follows.

a. If the statement is an_open_statement, then the SQL_open_statement is open SQL\\e(C).|where C is
the cursor name.

b. If the statement\is a close_statement, then the SQL_close_statement is close SQLya\e(C)i|where C is
the cursor name.

c. If thelstatement is the cursor_delete_statement

delete from /d_71 [where current of C]
then the SQL_delete_statement_positioned is identical, up to the addition of the where phrase, where
current-o acing-the-where phrase-of the cursor_deletestatement_if present.

d. 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.

© ISO/IEC

Interface Semantics
A call to the |Ada procedure P, 4, shall have effects that can not be distinguished from the following:

1. The progedure Pgq, is executed in an environment in which the values of parameters PARMg4, (INP) gnd

INDICg, (INP) (see 8.6 of this specification) are set from the value of PARM,,,(INP) (see-Ada semant
above) faccording to the rule of 7.3 of this specification for every input parameter, INP,”in either
input_pdrameter_list of the cursor_declaration for open procedures, or the input_parameter_list of the pro
dure itsdlf for update procedures.

. Standardl post processing, as described in 6.6 of this specification, is performed:

. If the value of the SQL status parameter indicates successful completion orif it is handled by a status m
attached to the procedure (see 6.6 of this specification) and is defined by the SQL-implementation to per
the trangmission of data and the statement within the procedure is a/fetch_statement, then the value of
row recprd components COMP,,.(SP) and DBLeng,,,(SP), are set from the values of the ac
parametprs associated with the SQL formal parameters PARMgq, (SP;) and INDICg, (SP)) (see 8.7 of

ics
he
Ce-

ap
mit
he

al

his

specificdtion) according to the rule of 7.3 of this specification,

8.6 Input Parameter Lists

Ada formal parameter declarations.

ter lists declare the parameters of the'procedure, cursor, or cursor procedure declaration in which
The list consists of parameter declarations that are separated with semicolons, in the manner of

Each pardmeter declaration of ("a~ procedure or cursor procedure P is represented as |an
Ada_parameter_specification withinythe Ada_formal_part of the procedure P, ; each parameter declaratjon
within a cur$or declaration is représented as an Ada_parameter_specification within the Ada_formal_part of the
Ada open grocedure. Thecparameter 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 indicator v

able for the parameter (see 4.17.2 of ISO/IEC 9075:1992).

The order | of“parameter specification within the Ada_formal_part is given by the order within

input_parameter_ he order o
procedure is implementation defined.

input_parameter_list ::=
(parameter {; parameter})

parameter ::=

identifie}f__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])ld 4. Let
DOMAIN(INP) = D. Then

-- LENGTH(INP) = LENGTH(D)

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

Thejfunctions 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, AdaNAME(INP) =
AdalD(/d_7). For no two parameters, INP, and INP,, in an input-parameter list shall AdaNA E(INP)) =
AdaNAME(INP,).

2. AdaTYPE(INP) shall be the name of a type within the domain identified by the domain_reference Id_3.]/d_4.
not null appears within the textual representation of INP, or the domain identified by the domain|_reference

is not null only, then AdaTYPE(/NP) shall be the.name of the not null-bearing type within th¢ identified
omain; otherwise it shall be the name of the null-bearing type within that domain (see 7.1.3 of thi$ specifica-
ion).

The|optional out may occur only in a parametfer that is associated with a procedure or cursor that ig extended.
Theloptional in, however, may be included-in-any parameter declaration.

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

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

-- In out, if INP contain's both in and out.

Then the generated parameter, PARM, .. (INP), in the Ada_formal_part is of the form
AdaNAME(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.

Y [ -

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 ppecify the names and types of the componenis of a record type—the so caiied row recprd
type—whicl appears as the type of a formal parameter of Ada procedure declarations for select and’fetch
statements.| Further they specify the column names of viewed tables (7.2.2 of this specification).

seledt_list ::=
# | select_parameter {, select_parameter}

seledqt_parameter ::=
Walue_expression [named_phrasel] [not null]
[dblength [named_phrase]]

1. The selgct list star (“+”) is equivalent to a sequence of select parameters described as follows: Let T,, T, . .
. T, befthe list of the exposed table names in the table expression from clause for the query specificatioh in
which the select list appears (see 7.9 of ISO/IEC 9075:1992). Let U, for(1 < i < k be definedas S; _V; [f T,

is of the{form S, . V (i.e., S; is a schema_name, and V, is a table namig);otherwise, U; is T;. In other words}, U

is T, with every dot “.” replaced by an underscore “ 7’ Let Ai,1' Ai,2’ Do, Ai be the names of the columpns
of the table named T;. Then the select list is given by the sequence T, . 1 1 hamed U, _ A1 PP PR (PPN
named U, _ A, PIRE T - A named U, _A, ..., T, Akm named U, _ Akm That is, the columns |are

listed in| the order in Wthh they were defmed (see 7 2 of ‘this specification) within the order in which |the
tables were named in the from_clause.

Nofes: This definition differs from that given in syntax-rule 3.b of 7.9 in ISO/IEC 9075:1992 in specifying that the column
refdrences are qualified by table name or correlation naime. The table that is described in the cited rule of SQL has anonymous
colymns. The record type being described must have well-defined component names.

Usd of * as a select list in an abstract module jis considered poor programming practice. The interpretation of * is subjeft to
chapge with time as the database design changes. Programs that use * as a select list present maintenance difficultieq not
pre$ented by programs supplying a properselect list.

In the fqllowing discussion, assume that a select list “+” has been replaced by its equivalent list, as descriped
above.

2. If the kyword dblength.is present, then value_expression shall have the dataclass character.

3. Let VE pe the value_expression appearing in a select_parameter. DOMAIN(VE) shall not be NO_DOMAIN
and VE|shall gonform to DOMAIN(VE).

Ada Semarities
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
—i-e—2His-presentthenr DBERgNAME(SP)=AdatDttd—2)
-- else, DBLngNAME(SP)=AdaNAME(SP)_DbLength
Dtherwise, DBLngNAME(SP) is undefined.

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

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

1. An SQL_select_list within a select statement or cursor declaration’

n

list of SQL_parameter_declarations.

3. krither an SQL_select_target_list within a select statement or an SQL_fetch_target_list within a fetch state-
ent.

An QL_select_list is derived from a select_list as\follows:

-- The select_list * becomes the SQL_select Mist *.

-- Qtherwise, suppose SP,, SP,, .. \, 8P is a select_list, where SP; is given by:
VE; [nmamed /d_7;] [notnull]; ([dblength, [named /d_2,] ]
The SQL_select list, SP’;, SP%, ..., SP’, is formed by setting SP’; to SQLg(VE;)).

For the purpose of definingthe SQL_parameter_declarations and target list generated from a select__lIt, let SP,,
SP,) ..., SP,, be the-select_list supplied or the select_list that replaced the select_list * as descrilhed above.
Let gach SP, be as,given above. Then
-- There aretwo SQL parameters associated with each select_parameter, SP;. They are PARMgd, (SP;) and
INDIC g4 (SP,), where the SQL_parameter_declaration declaring PARMgq, (SP)) is
:SQLyyg (SP;) DBMS_TYPE (DOMAIN (VE; ) )
nd.the SQL_parameter_declaration declaring INDIC¢, (SP,) is
: INDICy, g (SP;) Indicator_type
where SQLyoye(SP;) and INDICz\(SP)) are SQL _identifiers not appearing elsewhere.

Q)

-- 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_column_specification}

[not null]

inser|t_value_list ::
insert_value {,

inserlt_value ::
ull | constant_reference |
iteral | column_name |
omain_parameter_reference

insert_value}

© ISO/IEC

Each colump_name within an insert_column_list shall specify the name of a column_within the table into which
insertions afe to be made by the enclosing insert_statement_values. (See 8.3 of this specification. See dlso
Syntax Rulg 2 of 13.8 in ISO/IEC 9075:1992.)
Let C be thg insert_column_specification

Col [jnamed /d] [not null]
Then AdaNAME(C) is defined to be AdalD(/d), if /d is present; otherwise it is AdalD(Col). Let DOMAIN(QG) =
DOMAIN(Col) = D be the domain assigned to the column named Col. If not null appears in C, or D is a not null
only domain, then AdaTYPE(C) is the name of the not-null-bearing type within the domain D; otherw(se,
AdaTYPE(Q) is the null-bearing type within the domain D:
LetCL = C, ..., C,, be an insert_column_list; let’iL = V,, ... V, be an insert_value_list. CL and /L are said
to conform if:

1. m=n, tha

2. Foreach 1<i<m, if V;is

a. null

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

(see)
exce

c.Aco

t is, the length of the two lists is.the same.

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

6.5 of this Specification) and if DATACLASS(DOMAIN(C)) is character, then LENGTH(V;) shall
ed LENGTH(DOMAIN(C)).

lumn:_ name, then V; shall be identical to the column_name in C,.

Ada Semantics
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

C)
not

this

place 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. See 8.2 of

specifica

tion.
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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,, ..., 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] [not null, ]

Thef the SQL parameter declarations PARMgq, (C) for 1<i<k given by

appear in the list of SQL parameter declarations, where

1.

2. bBMS_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(Col;) is not(not null only, then the

IND

also

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

2.1

. An insert_column_list is transformed into ‘an SQL_insert_column_list by the removal of all nam|

: SQLyayg (Col;) DBMS_TYPE (DOMAIN (Col;))

QLyame(Col) is an implementation-defined identifier that appears nowhere else.

saL(C) is defined and the parameter declaration
: INDICy,\s (C;) indicator_type
appears in the list of SQL parameter declarations, where

ndicator_type is the implementation-defined type of indicator parameters (6.2 in ISO/IEC 9075:194

insert_column_list and insert_value_list pair~are transformed into an SQL_insert_colum
|_table_value_constructor pair (see 7.2 and 13.8 of ISO/IEC 9075:1992) as follows:

nd not_null phrases that appear in it.

Note: This implies that the empty insert_column_list is transformed into the empty SQL_insert_column_list.

Dllows:

a. A literal, or null (but'excluding any enumeration literal), is replaced by itself; i.e., is unchanged.

b. A constant_reference or enumeration literal k is replaced by a textual representation of itg
value SQLgg(K) (see 7.3 and 8.10 of this specification).

c. A column_name Col;is replaced by
:SQLyayg (COl;)  [INDICATOR :INDICy,u:(C;)]

parameter

2).

h_list and

pd_phrase

\n insert_value_list is transformed into an SQL_table_value_constructor by replacing each list ¢glement as

database

where the INDICATOR phrase appears whenever the indicator parameter, INDICq, (C), is de

fined (see

above).

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

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_clause ::=

i o o £ h P |
LL A" s 55 5 3 SAw Sy s s w1 gy GAW AW 5

insent_from_clause ::=
from into_from body

into_|from _body ::=
identifier_1 : record_id |
identifier_1 |

record_id

recond_id ::=

new identifier_2 | record_reference

Ada Semantics
Define the gtring 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(identifier:.1).

-
1l

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

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

Define TYPER,,(/C) as follows:

1. If record_id has the form
ngw identifier_2
then TY|PEg,,(/C) = AdalD(identifier~2).

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

Note: The assumptions made\about into_clause and insert_from_clause in 8.3 and 8.5 of this specification are sufficient to ensure| that
every sych clause containsa record_id, possibly by assumption. Therefore, the case of a missing record_id need not be considergd in
the defipition of TYPEL

referended recordmust exactly match the names, types, and order of the components of the record type declaration that would have

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

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

Note: Examptes
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 retrieve the same object, namely a part. The row record, Parts_Row_Record_Type (see 7.1.5 of this specification),

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 = Input_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 gbove declarations produce the following Ada declarations at the abstract'interface.
package Parts_By_ City is

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

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

procedure Close;
end 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 gelect procedufe-below illustrates the use of an into clause to specify the name and type of the generated row record parameter.

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

select PNAME named Part_Name

L inte Pert—Name—By—Numiber—Row—hew—Part—Name—_Row—_ReCoTrd—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 (

Abstract Module Description Language 59


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

ISO/IEC 12227:1995(E)

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

\{
S

The procedure

typg
IS
S
S|
C
end

pros

H

This last exam

needed for the

prog

(SNO, SNAME, "STATUS",6 CITY) -- 5.3

lues
atus Operation_Map named Insert_Status

| declaration above produces the following Ada code at the abstract interface.

Add_To_Suppliers_Row_Type isrecord -- 5.3: #1

ho Supplier_Numbers_Type; -- 5.2: Ada Semantics,

hame Supplier_Names_Type; - Parameter Profiles, #3
TATUS Status_Values_Type; -- 5.8: Ada Semantics

ity City_Names_Type;

record;

bedure Add_To_Suppliers (

bw : in Add_To_Suppliers_Row_Type; -- 5.2: Ada Semantids
hsert_Status : out Operation_Status);

procedure declaration at the interface.

tedure Add_To_Parts is

< =

The above ded

pro
I

End Examg

8.10 Val

The concre
following wg

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

lues ('P02367', ’'RIGHT FENDER: TOYOTA’, Red,
'PITTSBURGH')

atus Operation_Map named Insert_Status

25,

aration produces the following Ada proceduredeclaration at the abstract interface.

bedure Add_To_Parts ( - 5.8: Ada Semantics, Note

hsert_Status : out Operatiom_Status);

les

Le Expressions

e syntax of value expressions differs from the concrete syntax of SQL value expressions in
ys:

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

1. An ope4a

© ISO/IEC

ble illustrates an insert values procedure declaration where all of the value$.are'literals; therefore, no row record parameter is

the

nd,of~a value expression may be a reference to a constant, domain parameter, or enumeration

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 |

Five

The

pear in select parameter lists. The range of AdaNAME:istaugmented by the special value NO_NAME
of AdaNAME for literals and non-simple names.

The

mented by the special value NO_DOMAIN;.the domain of literals and universal constants.

The

literpl or universal constant (or-composed solely of literals and universal constants), that is, if DO

NO

spegification).

The
NO

The

spetial'value NO_SCALE on operands whose datatype is not numeric.

{ value_eXxpression )

set_function_specification ::=
COUNT(*) | distinct_set_function | all_set_function

distinct_set_function ::=
{AVG | MAX | MIN | SUM | COUNT} (DISTINCT column_referende)

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

domain_conversion ::=
domain_reference ( value_expression )

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

ISO/IEC 12227:1995(E)

SCALE.

mapping AdaNAME calculates the default names of row record components when value exprgssions ap-

£, the value

mapping DOMAIN assigns a domain to_each well-formed value expression. The class of domains is aug-

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

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

DOMAIN, then the mapping returns the data class of the literal or universal constant (See

MAIN(VE)=
5.4 of this

mapping LENGTH returns the number of characters in a character string. LENGTH returns the special value

LENGTH on‘gperands whose data class is not character.

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

returns the

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
reference. Then
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-- 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 subjclauses 8.6, 7.1.4, 7.1.3 and 7.2.1 of this specification.

3. Keywond USER. The following definitions apply to the value expression consisting of the,;keyword USER.
-- AdaNAME(USER) = NO_NAME

-- DOMAIN(USER) = NO_DOMAIN
-- DATIACLASS(USER)= character

-- LENGTH(USER) = implementation defined See Syntax Rule 4.0f clause 6.2 of ISO/IEC 9075:1992

-- SCALE(USER) = NO_SCALE

Note: These|definitions imply that, when used as a select parameter,"USER must appear within a domain conversion and with a
nanjed_phrase.

Recursive Cases

1. Set Funictions. Let SFbe a set function andlet VE be a value expression.
-- AdaNAME(SF(VE)) = NO_NAME.

-- If SKis MIN or MAX, then
-- DOMAIN(SF(VE)) = DPOMAIN(VE))

-- DATACLASS(SF(VE)) = DATACLASS(VE)
- |ENGTH(SF{VE)) = LENGTH(VE)

-- $CALE(SF(VE)) = SCALE(VE)

-- If SFis COUNT, then
-- DOMAIN(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

-- SCALE(SUM(VE)) = SCALE(VE) (Syntax Rule 9 of 6.5 in ISO/IEC 9075:1992).

-- 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. pomain Conversions. Let D be a domain reference and VE & value 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 statg, in effect,
that the loss of scale implied by this conversion will not occur in the query execution. The warning
message need not be generated if-the value expression is in an assignment context (seq 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 iEENGTH(D) < LENGTH(VE) then a warning message shall be genferated that
will state, in effegt, that the loss of length implied by this conversion will not occur in the query
execution. The warning message need not be generated if the value expression is in an assignment
context (see 6.5-0f this specification). SCALE(D(VE))=NO_SCALE in this case.

c. DATACLASS(D) and DATACLASS(VE) are both enumeration, provided that
i~lifDOMAIN(VE) = NO_DOMAIN, then DOMAIN(VE) = D.
ii. If DOMAIN(VE) = NO_DOMAIN, then the value of VE is an enumeration literal in the|domain D.

(Note: Thus domain conversion may play the role played by type qualification in Ada,|4.7 in ISO
865271987)

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,;
SCALE(VE,) = S;
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,;

$CALE([+-]VE,) = S,;

b. Let pp be any binary arithmetic operator. Then AdaNAME(VE, op VE,) = NO_NAME. LENGTH(VE |op
VE,} = NO_LENGTH.

c. DATIACLASS(VE, op VE,) = max(T,, T,) where-float > fixed > integer.

d. Recqll that the DOMAIN mapping is défined 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 ang-ep’is either multiplication (*) or division (/), or
- D1 = D2

-- or D, = NO_DOMAIN or D,=NO_DOMAIN, and

-- T, =F, = 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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-- NO_DOMAIN provided that either
--D;= D, = NO_DOMAIN

--or D, # NO_DOMAIN and D, # NO_DOMAIN and T, =T, = fixed and op is either multiplication
(*) or division (/).

SQL

Note: The following are consequences of the definitions above.

-- D, provided that D; # NO_DOMAIN
-- D, otherwise.

f. SCALE(VE, op VE,) is given by

-- 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 6.12 inh ISO/IEC
9075:1992.)
-- 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 no dbmain, much
like the Ada <universal_fixed>. However, whereas in Ada no.0perations other than conversion are defined for such qyantities, they
may be used anywhere that a literal with fixed data class'may be used.

-- The result of a COUNT set function is treated as though it were an integer literal (see 6.5 in ISO/IEC 9075:1992).

- The result of a SUM set function on a‘value expression VE is treated as though it were a literal of the data-class
DATACLASS(VE)(see 6.5 in ISO/IEC 9075:1992).

- The result of an AVG set functionts treated as though it were a literal of an implementation-defined data class and sfale (see 6.5
in ISO/IEC 9075:1992).

Semantics

The BQL value expression’ derived from a value expression VE is formed by removing all domain cnversions
and replacing all constants and domain parameters with their values and all enumeration literals|with their
database representations (see 7.3 of this specification). Let SQL,g represent the function trgnsforming

value
sively

1.1

_expressions into SQL_value_expressions. Let VE be a value_expression. SQLg(VE) is giyen recur-
as follows:

VE,contains no operators, then

a. If VE'is a column reference or a database literal, then SQL,¢(VE) is VE.

b. If VE is an enumeration_literal of domain D, and D assigns expression E to that enumeration literal (see

rule 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

Ta

wheg
spe

2.I1f VEis

3.1f VEis

4.I1f VEis

5.1f VEis

6.1f VEis

data type, see 8.6 of this specification), then SQL,,c(VE) is
:C [INDICATOR :INDICy,ys(INP)]

cification.

SF(VE,) where SFis a set function, then SQLc(SF(VE,)) is SF(SQL\g(VE))).

D(VE,), where Dis a domain name, then SQL,g(D(VE})) is SQLg(VE,).

+VE, (or -VE,) then SQLg(VE) is +SQL\(VE,) (or -SQL\(VE))).

VE, op VE, where op is an arithmetic operator, then SQL,g(VE) is SQLye(VE;) op SQLg(VEy).

(VE,) then SQLy(VE) is (SQLyg(VE ).

Note: /Js a consequence of these definitions, particularly item 3, a domain conversion should be considered an instruction t

proces:
strict ty

or that a given expression is well formed; it should not be considered.a data conversion. Although the SAMeDL enforg

bing discipline, data conversions are carried out under the rules of SQL, not those of Ada. It is for this reason that wa

messagdes are given for conversions that lose scale.

8.11 Se

arch Conditions

The concréte syntax of search conditions differs from that of SQL only in that value_expression (8.10 of
specification) replaces SQL_value_expression” in the definition of the atomic predicates (8 of ISO.

9075:1992

The atomi
between_p,

. A strict typing discipline is applied to atomic predicates.

c predicates of SQL take a varying number of operands: comparison_predicate takes
redicate takes three, in) predicate takes any number. So let {OP,, OP,, ..., OP_} be the s¢

operands df any atomic predicate. Each of the OP; is of the form of a value_expression. Therefore, the funct
DOMAIN ahd DATACLASS may be applied to them (See 8.10 of this specification). For an atomic predicat
be well formed, then forany pair of distinctiand j, 1<ij<m

1. If DOMAIN(OR;)~»¥ NO_DOMAIN and DOMAIN(OPJ-) # NO_DOMAIN, then DOMAIN(OP;) = DOMAIN((

and

the
es a

rning

this
IEC

fwo,
pt of
ons
e to

2. Exactly one of the Tollowing 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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1. DOMAIN(OP)) = NO_DOMAIN, and OP, is an enumeration literal of the domain DOMAIN(OP, ), or
2. DOMAIN(OP,) = DOMAIN(OP,).
SQL Semantics
A search condition is transformed into an SQL_search_condition by y application of the trarfsformation SQ“SC that
operates by executing the transformation SQL,,¢, defined in 8.10 of this specification! to’the value ¢xpressions
appearing within the search condition and the transformation SQLg,, defined in 812 of this specification, to the
subfgueries in the search condition. In other words, let P, P4, and P, be search.¢onditions, VE, VE,, YE,, VE, be
valye_expressions, and SQ be a subquery. Then SQLg(P) is given by
1.Jf P is of the form: P, op P,, where op is one of and or or, then SQLs4(P)1s SQL(P))op SQL¢AP,)] (See 8.12

- [t P is of the form: not P, then SQL;(P) is not SQL¢(P,). (Seé 8.12 of ISO/IEC 9075:1992).

.|t P is of the form: VE, op VE,, where op is an SQL comparison operator, then

.Jf P is of the form:VE [not] between VE, and VE, then

. |f P is ofthe form: VE, [not] like VE, escape c where cis a character literal of length 1, then

pf ISO/IEC 9075:1 992)

SOLg(P)=SQOL,(VE,) op SOL,,(VE,)

t P =VEopSQ, then SOLs(P)=SQL, (VE)op SQLz(SQ). (See 8.2 in ISO/IEC 9075:1992.)

SQL¢AP)=SQLy(VE) [not] betweenSQOL,,(VE,)and SQLyp(VE,)
see 8.2 of ISO/IEC 9075:1992).

. |f P is of the form: VE[not]in SQ, then SQLg~A(P)=SQL\;(VE)[not] in SQLSQ(SQ). If P is of the form:

VE[not]in (VE|,VE,\ .1 . ,VE, ...)
hen

SOL g (P)=SQLy{(VE) [not]in (SQLy(VE,), SQLy(VE,), . . . ,SQL,x(VE), . . .)
See 8.4 of ISOHEC 9075:1992.).

SQLAP)=SOLy(VE,) [not] like SOL,(VE,) escape ¢

See 8.5 in 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

EC

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 user of the abstract module.

subgu

(

resul
Y

Ada Sem
If, within

ery :
select [distinct | all ] result_expression
from_clause
[where search_condition]
[SQL_group_by_clause]
[having search_condition] )

t_expression ::
alue_expression | *

antics

a subquery, SQ, result_expression takes the form of a ‘value_expression, VE,

then

un-

as
5 in

DOMAIN(SQ)=DOMAIN(VE) and DATACLASS(SQ)=DATACLASS(VE). DOMAIN(SQ) and DATACLASS(SQ) are
defined whgn result_expression takes the form of *.
Note: THe fact that DOMAIN(*) is undefined means that such a resuit_expression'can be used only if the subquery appears withifp an
exists_pfedicate.
SQL Semantics
The SQL_gubquery formed from a subquery, SQ, denoted SQL4(SQ), is produced by removing any
keywords, if present, from the from_clause and applying the transformation SQLg, to the search_conditions
the where gnd having clauses, if present.

8.13 Status Clauses

A status cla
staty

Ada Sem

gtatus status_reference

ise serves to attach a status map to a procedure and optionally rename the status parameter.

s_clause ::

[named_phrase]

antics

If a proced

statug M.[mamed /d_1]
and the defipition of M was given by

re P has\a.status_clause of the form

enumeration T is (L, ...

L);

status M

[

uses
is

(see 7.1.8 0

then:

named /d_2]
T
(...

f this specification),

n=>1L, L)

’

1. The procedure P, 4, (see 8.2 and 8.5 of this specification) shall have a status parameter of type T.

68 Databas

e Programming Language - SAMeDL


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

© ISO/IEC ISO/IEC 12227:1995(E)

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. Trnetther rule {a) nor rule (b) applies, then the name of the status parameter shall be Status.

9 Conformance

9.1/ Introduction

This|International Standard specifies conforming SAMeDL language and cofforming SAMeDL implemgntations.
Conforming SAMeDL language shall abide by the BNF Format and associated discussion of this specification.

A conforming SAMeDL implementation shall process conforming SAMeDL language according tp the Ada
Semfantics, SQL Semantics and Interface Semantics of this specification.

9.2/ Claims of Conformance

9.2./1 Introduction
Claimns of conformance to this International-Standard shall be to one or more of the following binding sfyles:

a) conformance via mapping;
b) conformance via effects.

9.2.2 Conformance via mapping.
plementation claiming eonformance via mapping shall, for each abstract module, generate an Ada library
package satisfying the Ada semantics of clause 8.1 of this specification. In addition, an impleémentation

i) canformance via SQL module;
iij.conformance via embedded SQL Syntax.

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 implemgq
option as to

9.3 Exte

Conforming

ntation claiming conformance in more than one of the styles of clause 9.2.1 may provideya user
which style is to be used.

nsions

SAMeDL implementations shall not process SAMeDL language that is notConforming. Implemen-

tation defingd facilities 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 expressidns,

query spec
procedures

implementation defined functionality.

Implementation defined functionality introduced by extensions mayimply an implementation defined extensic:I of

the list of reg

the requirements of this specification.

fications, and cursor statements may be extended. The maodules, tables, views, cursors, and
that contain these extensions are marked (with the keyword-extended) to indicate that they confain

served words and thereby may prevent proper processing of some texts that otherwise conform to
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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 SAMeDI  This definitional-module—includes—t

de

1integer constants whose values are the SQLCODE values predefined inISO/IEC 9075:1992;

1the domains SQLSTATE_Domain and SQLSTATE_Class <Domain and constants of those dom

ooty

Clarations for

the SAMeDL standard base domains;

ing the 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_ Ex¥dr;

-- SQL_Int is based-.on the Ada type SQL_Standard.Int
base domain sQI_Tnt

(first : Ainteger;

last : ‘integer)

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;

the exceptions SQL_Database_Error and Null_Value_Error (see 6.6 and 7.3 of this specification);

he SAMeDL

ains, mirror-

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 SQL_Int;
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-- SQL_Smallint is based on the Ada type SQL_Standard.Smallint
base domain SQI_Smallint

is

(first : integer;
last : integer)

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_ Null/

'{ 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 [parenty_Not_Null’
'{ range [first] .. [last]};v
‘type [self]_Type is new [parent]_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 from not null to null use function
" [self]_OpstWith Null’;
for conversionfrom null to not null use function
"[self]Ops.Without_Null"’;
for conversion from not null to dbms use type mark;

end SQL_Sma¥lint;
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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] .. [last]};’
‘type [self] _Type is new SQL_Real;’
'package [self]_Ops is new SQL_Real_ 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_Real_Ops(’
" [self]_Type, [self]l_Not_Null);’
end pattern;

subdomain pattern is
'subtype [self]_Not_Null is [parent]_Neti\Null’
'{ range [first] .. [lastl};’
'type [self]_Type is new [parent]_Type; '
'package [self]_Ops is new SQL_Real ‘Ops ('’
"[self]_Type, [self]_Not_Null)s¥
end pattern;

for not null type name use ‘' [self]_Npot_Null’;
for null type name use ' [self]_Type’;
for data class use float;
for dbms type use real;
for conversion from dbms to-not'null use type mark;
for conversion from not nullto null use function
"[self]_Ops.WithNull’;
for conversion from nullto not null use function
' [self]_Ops.Without_Null’;
for conversion from-not null to dbms use type mark;

end SQL_Real;
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-- SQL_Double_Precision is based on the Ada type
-— 8SQIL_Standard.Double_Precision

base domain SQL_Double_Precision

(first : float;
last : float)

domain pattern is

"TypPe€ [Self]_NoTt_Null 1S new SQL_Double_Precision Not
"{ range [first] .. [last]};’

"type [self]_Type is 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_Pxréedision_Ops ('
'[self]_Type, [self]_Not_Null);"
end pattern;

subdomain pattern is
'subtype [self]_Not_Null is [pareht]_Not_Null-’
'{ range [first] .. [last]l;’
"type [self]_Type is new [parent]_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 ' [seVf]_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]_OpssWith 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_Double_Precision;

ull/
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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]);’
‘tvpe [self] Base is new SQI,_Char:’
'subtype [self]_Type is [self]_Base ('
' [self] Not_Null’’length);’
'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 .. [leagthl]);’
"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); "
end pattern;

subdomain pattern is
'subtype [self]NN_Base is [parent]NN.Base; '’
'subtype [self]_Not_Null is [paremt]NN_Base (1 .. [length]);’
"subtype [self]_Base is new [paxrent]_Base;’
'subtype [self]_Type is [self].Base ('’
" [self]_Not_Null’’length)
‘'package [self]_Ops is new ~SQL_Char_Ops ('’
" [self]_Base, [self]NN(Base) ;'
end pattern;

for not null type name use ([gelf]_Not_ Null’;
for null type name use ' [self]_Type’;
for data class use character;
for dbms type use claracter ‘' ([lengthl)’;
for conversion from dbms to not null use type mark;
for conversion from:-not null to null use function
"[self]_Qps With_Null’;
for conversionfrom null to not null use function
' [self£-Ops.Without_Null’;
for conversion from not null to dbms use type mark;

end SQLi\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(’
' [enumerationl]) ;'
"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]_NotZNull;
'subtype [self]_Type is [parent]_Type;*

end pattern;

for not null type name use ‘' [self]_Not_ Ng)M ;

for null type name use ’ [self]_Type’;

for data class use enumeration;

for dbms type use integer;

for conversion from not null to null usefunction
"[self]_Pkg.With_Null’;

for conversion from null to not null use function
' [self]_Pkg.Without_Null‘’;

end SQL_Enumeration_As_Inty
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-- 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 1S 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 character ‘' ([length])’;
for conversion from not null to null use function

' [self]_Pkg.With_Null’;
for conversion from null to not null use function

" [self]_Pkg.Without_Null‘’;

ehd SQIL_Enumeration_As_Char;

78 Database Programming Language - SAMeDL


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

© ISO/IEC

ISO/IEC 1222

-- 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 packagé“\SQIL_Standard,
-- defined in 12.4 of ISO/IEC 9075:1992.

-- Any discrepency between this list and the 1is® in the citation
-- is resolved in favor of the later, which isdefinitive.

constant Ambiguous_Cursor_Name : SQLSTATE_@lass_Domain is ’3C’;
constant Ambiguous_Cursor_Name_No_Subclass
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_Exeeption_Connection_Failure
SQLSTATE_Domaih, is ‘08006 ;

constant Connection. Exception_Connection_Name_In_Use
SQLSTATE_DOmain is 08002’ ;

constant Connection_Exception_SQLClient_Unable_To_Establish SQLConne
SQLSTAPE.-Domain is 08001’ ;

constant Conmection_Exception_SQLServer_Rejected_Establishment_Of_SQI
SQLSTATE_Domain is 08004’ ;

constant\Connection_Exception_Transaction_Resolution_Unknown
SQLSTATE_Domain is 08007’ ;

constant Data_Exception: SQLSTATE Class_Domain is ’22’;
constant Data_Exception_No_Subclass
SQLSTATE_Domain Is '22000°;

7:1995(E)
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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
SQOLSTATE_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

SOLSTATE Domain—is—220257

gonstant Data_Exception_Invalid_ Parameter_Value

SQLSTATE_Domain is '22023";

donstant Data_Exception_Invalid_Time_Zone_Displacement_Value

SQLSTATE_Domain is '22009’;

donstant Data_Exception_Null_Value_No_Indicator_Parameter

SQLSTATE_Domain is ’22002’;

donstant Data_Exception_Numeric_Value_Out_of_Range

SQLSTATE_Domain is ‘220037;

gonstant Data_Exception_String Data_Length Mismatch

SQLSTATE_Domain is 22026 ;

gonstant Data_Exception_String Data_ Right_ Truncation

SQLSTATE_Domain is ‘22001’ ;

gonstant Data_Exception_Substring Error

SQLSTATE_Domain is ’22011’;

gonstant Data_Exception_Trim_Error

SQLSTATE_Domain is ’22027';

donstant Data_Exception_Unterminated_C_String

SQLSTATE_Domain is 22024’ ;

donstant Dependent_Privilege_Descriptors Still_Exist:
SQLSTATE_Class_Domain is ’'2BY;

gonstant Dependent_Privilege_Descripfors_Still_Exist_No_Subclass
SQLSTATE_Domain is ’2B000’;

[o)

onstant Dynamic_SQI_Error : SQLSTATE_Class_Domain is ’07';
onstant Dynamic_SQL_Error_N¢.Subclass

SQLSTATE_Domain is 07000 ;
gonstant Dynamic_SQL_Error Cursor_Specification_Cannot_Be_Executed
SQLSTATE_Domain is «.07003’;
gonstant Dynamic_SQL_Error_Invalid_Descriptor_Count
SQLSTATE_Domainlis 07008 ;
gonstant Dynamic_SQDL ‘Error_Invalid_Descriptor_Index
SQLSTATE_Domain is 070097 ;
gonstant Dynamic,'SQL_Error_Prepared_Statement_Not_A_Cursor_Specification
SQLSTATE. Démain is ‘07005’ ;
gonstant Dyfiamic_SQIL_Error_Restricted_Data_Type_Attribute_Violation
SQLSTATE_Domain is 07006’ ;
gonstant.'Dynamic_SQL_Error_Using_Clause_Does_Not_Match_Dynamic_Parameter_dpec
SQLSTATE_Domain is 07001’ ;
gonstant Dynamic_SQL_Error_Using Clause_Does_Not_Match_Target_Spec
SQLSTATE_Domain is 07002’ ;
constant Dynamic_JQL_Error_Us 1ng_Clause_Requlred_ For_Dynamlic_Parameters

SQLSTATE_Domain is ‘07004’ ;

constant Dynamic_SQIL_Error_Using Clause_Required_For_Result_Fields
SQLSTATE_Domain is 07007 ;

o)

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’;

80 Database Programming Language - SAMeDL


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

© ISO/IEC ISO/IEC 12227:1995(E)

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';

constan i : in is ‘3D’
constant Invalid_Catalog Name_No_Subclass
SQLSTATE_Domain is ‘3D000’;

constant Invalid_Character_Set_Name : SQLSTATE_Class_Domain i8°.2C’;
constant Invalid_Character_Set_Name_No_Subclass
SQLSTATE_Domain is ’2C000’;

constant Invalid_Condition_Number : SQLSTATE_Class_Dom@ain iS ‘'35’ ;
constant Invalid_Condition_Number_ No_Subclass
SQLSTATE_Domain is ’35000;

constant Invalid_Connection_Name : SQLSTATE_Cla&s-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_No.\Subclass
SQLSTATE_Domain is ’24000.¢

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 ’33’
constant Invalid_SQL_Descriptor_Name_No_Subclass
SQLSTATE_Domain is ‘33000’ ;

constant Invalid SQI. Statement_Name : SQLSTATE_Class_Domain is ‘26';
constant Invalid_SQL_Statement_Name_No_Subclass
SQLSTATE_Domain is 26000’ ;

constantvInvalid_Transaction_State : SQLSTATE_Class_Domain is '25’;
constant Invalid_Transaction_State_No_Subclass
SQLSTATE_Domain is '25000°;

constant Invalid_Transaction_Termination : SQLSTATE Class_Domain is {2D';

constant Invalid_ Transaction_Termination_No_Subclass
SOLSTATE Domain—is L 2D000-1

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°:

cpnstant Syntax_Error_Or_Access_Rule_Violation_In_Direct_Statement_No_Subcflass

SQLSTATE_Domain is ‘2A000;

nstant Syntax_Error_Or_Access_Rule_Violation_In_Dynamic_Statement
SQLSTATE_Class_Domain is '37’;

nstant Syntax_Error_Or_Access_Rule_Violation_In_Dynamic_Statement_ No_Subclass

SQLSTATE_Domain is ‘37000°;

nstant Transaction_Rollback : SQLSTATE_Class_Domain is ’407;

nstant Transaction_Rollback_No_Subclass
SQLSTATE_Domain is ’40000’;

nstant Transaction_Rollback Integrity Constraint_Vidlation
SQLSTATE_Domain is '40002';

nstant Transaction_Rollback_Serialization_Failure
SQLSTATE_Domain is ‘40001°';

nstant Transaction_Rollback_Statement_Completionh_Unknown
SQLSTATE_Domain is ‘40003';

nstant Triggered Data_Change_ Violation :»,SQLSTATE_Class_Domain is '27°';
nstant Triggered_Data_Change_ViolationNo_Subclass
SQLSTATE_Domain is '27000';

nstant Wwarning : SQLSTATE Class_Domain is ‘01°';

nstant Wwarning No_Subclass
SQLSTATE_Domain is ‘01000’

nstant Warning_ Cursor_Operation_Conflict
SQLSTATE_Domain is ’01001V;

nstant Warning_ Disconnect_Error
SQLSTATE_Domain is £01002';

nstant Warning_Implicit_Zero_Bit_Padding
SQLSTATE_Domain(is /01008’ ;

nstant Warning Imsufficient_Item_Descriptor_Areas
SQLSTATE_Domadri is ‘01005';

nstant Warning.Null_Value_ Eliminated_in_Set_Function
SQLSTATE/Domain is ‘01003’ ;

nstant warning Privilege_Not_Granted
SQLSTATE_Domain is '01007';

nstant.wWarning Privilege_Not_Revoked
SQRSTATE_Domain is ‘01006’ ;

nstant Warning Query_ Expression_Too_Long For_Information_Schema

SQLSTATE_Domain is ‘0100A°';

Warnming —STarch 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 implemerjtation-defined constants that are SpecHIC 10 a particuiar VBVisS/Ada compiler platiorm.

with $§AMeDIL_Standard; use SAMeDL_Standard;
definition module SAMeDI._System is

- Smallest (most negative) value of any integer type
onstant Min_Int is implementation defined;
- Largest (most positive) value of any integer type
onstant Max_Int is implementation defined;

O 1 0O |

- Smallest value of any SQL_Int type
onstant Min_SQL_Int is implementation defined;
- Largest value of any SQL_Int type
onstant Max_SQL_Int is implementation defined;

[o M o W

- Smallest value of any SQL_Smallint type
onstant Min_SQI._Smallint is implementation defined;
- Largest value of any SQL_Smallint type
onstant Max_SQL_Smallint is implementation defined;

0O 1 0 |

41- Largest value allowed for the number\of significant decimal
4- digits in any floating point constxaint
donstant Max_Digits is implementation defined;

4- Largest value allowed for the(humber of significant decimal
4- digits in an SQL_Real floating point constraint
onstant SQL_Real_Digits is implementation defined;

(o)

H{- Largest value allowed ‘for the number of significant decimal
- digits in an SQL_Double_Precision floating point constraint
onstant SQL_Double_Priegision_Digits Is implementation defined;

o]

- Largest value @llowed for the number of characters in a
- character st¥ing constraint
gonstant Max_SQ@L.Char_Length is implementation defined;

4- implementation defined SQLSTATE and SQLCODE values
- should\be declared as constants here

gnd SAMeDI_System;
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The following two sections discuss the SAME standard support packages. The first section describes how they

Su

C.1 Standard Base Domain Operations

Thg SAME standard support packages encapsulate the Ada type definitions of the standard base d

omains, as

well as the operations that provide the data semantics for domains declared using these base domains. This

section describes the nature of the support packages, namely the Ada data types. and the operations
ese types.

Thg SQL standard package SQL_Standard (see C.2.1 in this International Standard and 12.3.8.a.iii
9075:1992; contains the type definitions for a DBMS platform that define the Ada representations of t
SQL data types. A standard base domain exists in the SAMeDL for each type in SQL_Standard
SQLCode_Type), and these base domains are each supportedby one of the SAME standard suppor]
In gddition to the above base domains, two standard base*domains exist that provide data seman

[«
enumeration types.

Ead
be
str
The

pa

h support package defines a not null-bearing‘nd a null-bearing type for the base domain. T
ring type is a visible Ada type derived from the corresponding type in SQL_Standard with no
jints. This type provides the Ada application programmer with Ada data semantics for data in th
null-bearing type is an Ada limited\private type used to support data semantics of the SQL nu

icular, the null-bearing type may contain the null value; the not null-bearing type may not.

Domains are derived from base-domains by the declaration of two Ada data types, derived from the
support packages, and theinstantiation of the generic operations package with these types. The

tions and the package.instantiation provide the domain with the complete set of operations that defi
semantics for that domain. These operations are described below, grouped by data class.

C.1.1 All Domains

on objects

of ISO/IEC
he concrete
(except for
I packages.
ics for Ada

he not null-
added con-

database.
l value. In

lypes in the
pe deriva-
e the data

application
c domains,

. 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 o

bject 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[SQtnuirvaiue.

Additionally, |all domains provide two sets of comparison operators that operate on objects of the null-bearing
type. The fifst set of operators returns boolean values, and the second set of operators returns @bjects of the
type Booleap_With_Unknown, defined in the support package SQL_Boolean_Pkg (see Sectien| C.2.2), which
implements three-valued logic (see [1]). The boolean comparison operators are =, /=, <, >,"<=, and >=, and
return the vglue False if either of the objects contains the SQL null value.! Otherwise, thesé operators perfofm
the comparigon, and return the appropriate boolean result. The Boolean_With_Unknewn comparison operatgrs
are Equals gnd Not_Equals, <, >, <=, and >=, and return the value Unknown if eithér,of the objects contains the
SQL null value. Otherwise, these operators perform the comparison, and return the Boolean With_Unknown
values True pr False.

C.1.2 Numeric Domains
In addition t¢ the operations mentioned above, all numeric domains<provide unary and binary arithmetic opefa-
tions for the null-bearing type of the domain. The subprograms thatimplement these operations provide the data
semantics of the SQL null value with respect to these arithmetic operations. Specifically, any arithmetic opefa-
tion applied fo a null value results in the null value. Otherwise, the operation is defined to be the same as the
Ada operatign. The unary operations that are provided-are +, -, and Abs. The binary operations include +, - *,
and/. Finally, all numeric domains provide the expenentiation operation (x*).

C.1.3 Int and Smallint Domains
Intand Smaflint domains provide the application programmer with the Ada functions Mod and Rem that operate
on objects of the null-bearing type. Again, the subprograms that implement these operations provide the data
semantics of the SQL null value with,réspect to these arithmetic operations. As with the other arithmetic opeta-
tions, Mod and Rem return the.null value when applied to an object containing the null value. Otherwise, they
are defined tp be the same as the Ada operation.

These domajins also make /mage and Value functions available to the application programmer. Both of thesse
functions arg overloaded, meaning that there are /mage and Value functions that operate on objects of both the
not null-bearing<and the null-bearing types of the domain. The /mage function converts an object of an Int|or
Smallint dor:|\ain 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.

"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 ¢bject returned contains the null value. Otherwise this operation is the same as the Ada catenation opera-
tion.| The other function is the Substring function, which is patterned after the substring function in ISO/IEC
9073:1992. This function returns the portion of the input character object specified by the Start and Langth index
inputs. An Ada Constraint_Error is raised if the substring specification is not contained entirely withip the input
string.

The |remaining operations provided by the character domains are conversion4unctions. A To_String and a
To_Unpadded_String function exist for both the not null-bearing and the nullsbearing types of the dofnain. The
To_$tring function converts its input, which exists as an object whose valug’is comprised of charactefs from the
underlying character set of the platform, to an object of the Ada predefined type Standard.String. 1If ¢gonversion
of a[null-bearing object containing the null value is attempted, the Null_Value_Error exception is rajsed. The
To_Wnpadded_String functions are identical in every way to the/To/ String functions, except that trailing blanks
are gtripped from the value.

The Without_Null_Unpadded function is identical to the \Without_Null function, described in section C.[i.1 above,
except that trailing blanks are stripped from the value.

Two|functions exist that convert objects of the.Ada predefined type Standard.String to objects of the not null-
bearing and null-bearing types of the domain.~The To_SQL_Char_Not_Null function converts an object of type
Stangard.String to the not null-bearing type of the domain. The To_SQL_Char function converts ar object of
type [Standard.String to an object of the'null-bearing type.

Finally, character domains provide the function Unpadded_Length, which returns the length of the|character
string representation without trailing blanks. This function operates on objects of the null-bearing |type, and
raisep the Null_Value_Errorexception if the input object contains the null value.

C.1.56 Enumeration Domains
Enurperation domains provide functions for the null-bearing type that are normally available as Adh attribute
functjons for the’ not null-bearing type. The Image and Value functions have the same semantics as|described
for Int and\Smallint domains in Section C.1.3 above, except that they operate on enumeration values rather than
integpfs:

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
and, or, and

operate on two input parameters of the type Boolean_With_Unknown, and return a value of that type:

standard support package SQL_Boolean_Pkg defines a number of boolean functions, namely~npot,
xor, which implement three-valued logic as defined in ISO/IEC 9075:1992. All of these functigns

This suppgrt package also provides a conversion function, which converts the input” of the type
Boolean_With_Unknown to a value of the Ada predefined type boolean.
Unknown, then the Null_Value_Error exception is raised.

Finally, the

package provides three testing functions that return boolean values:

If the input object has the vajue

Is_False, and Is_Unknown, return the value true if the input passes the test; otherwise the functions return

value false.

C.1.7 Operations Available to the Application

These functions, Is_Thue,

the

Operand Type Exceptions
Left Right Result
All Domains
Null_[SQL_<type> _Type
With Null v Not_Null _Type
Without_Null _Typel _Not_Null? Null_value Error
Is_Null, Not_Null _Type Boolean
Assign3 _Type _Type Constraint_Error
Equalls, Not_Equals ,Type _Type B_w_u?
<, >, <=, >= _Pype _Type B_W_U
=, /4, >, <, >=, <= __Type _Type Boolean
Numeric Domains
unary| +, -, Abs _Type _Type
+, = /0 * _Type _Type _Type
** _Type Integer _Type
Int and Smallint Domains
Mod, Rem _Type _Type _Type
Image _Type SQL_Char
Image _Not_Null SQL_ChrNN®
Value SQL_Char _Type
Value SQL_ChrNN _Not_Null
Character Domains
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 Tvype
Enuymeration Domains
Pred, Succ _Type _Type
Image _Type SQL_Char
Image _Not_Null SQL_ChrNN
Pos _Type Integer Null_WValue_Error
val Integer _Type
Value SQL_Char _Type
Value SQL_ChrNN _Not_Null
Boglean Functions
not B_W_U Boglean
and, or, Xxor B_W_U B WU Boolean
To_Boolean B_W_ U Boolean Null_Value_Error
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

3.
4.
5.
6.
7.
8.
9.

10.

|
|

"_Type" represents the type in the abstract domain of which objects
that may be null' are declared.

" _Not_Null" represents the type in the abstract domain of which
objects that“are not null may be declared.

The result is returned in object "Left."

"B_W _U" is an @bbreviation for Boolean_ With_ Unknown.

"SQL_ChrNN" (dis' an abbreviation for SQL_Char Not_ Null.

"SQL_IntNN® Yis an abbreviation for SQL_Int_ Not_ Null.

"SQL_DbINN"™ is an abbreviation for SQL_ Double_ Precision_Not_ Null.

"Assign" is a procedure.

"SQL_Dbil¥
"SQL. U LY

is an abbreviation for SQL_ Double_ Precision.
is an abbreviation for the SQL_Char_Pkg subtype
SQL_Unpadded_Length.

Substring has two additional parameters: Start and Length, which are
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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.

packa —
package Character_Set renames csp;
spbtype Character_Type is Character_Set.cst;
type Char is array (positive range <>) of Character_Type;
type Bit is array (natural range <>) of boolean;
type Smallint isrange bs..ts;
type Int isrange bi..ti;
type
type

Real is digits dr;
Double_Precision is digits dd;

subtype Sgl_Error is Sglcode_Type range Sglcode_Type'FIRST .. -1;
type SQLSTATE Type isnew Char (1 .. 5);

-- csp is an implementor-defined package and cst is\an
lementor-defined character type. bs, ts, bi,{ti, dr, 44, bsc,
-- and tsc are implementor defined integral values. t is int or
llint corresponding to an implementor-defined exact

ckage SQLSTATE_Codes is

-- 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 packagg)
-—- SAMeDI_Standard. SeélMnnex A of this specification.

-- The list of constant’s declared in 12.4 of ISO/IEC 9075:1992
-- 1s definitive.

ehd SQLSTATE_Codes;

end sSpIL_Standard;
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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— ot (e f Tt T BooIean_with_Unkmown)

return Boolean_with_Unknown;

pragma INLINE ("not");

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_UnKmown) 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 : Bob¥éan_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;

© ISO/IEC

---- Possibly Null Integer ----
type sQL_iInt is limited private;

function Null_SQL_Int return SQL_Int;
pgragma INLINE (Null_SQL_Int);

4- this pair of functions convert between the

1- null-bearing and non-null-bearing types.

function Without_Null_Base(Value : SQL_Int)

return SQL_Int_Not_Null;

Aragma INLINE (Without_Null_Base);

- With_Null_Base raises Null_value_Error if the iaput
4- value is null

inction With Null_Base (Value : SQL_Int_Not_Nulil)

return SQL_Int;

pragma INLINE (With Null_Base) ;

—

- this procedure implements range checking
H4- note: it is not meant to be used directly
- by application programmers

- see the generic package SQL_Int.Ops

41- raises constraint_error if not

H4- (First <= Right <= Last)

procedure Assign_with_check (

Left : inout SQL_Int; Right : SQL_Int;
First, Last : SQL_Int Net Null);

pragma INLINE (Assign_with_check) ;

4- the following fumpctions implement three valued
4- arithmetic

4- if either input/to any of these functions is null
4- the function/ returns the null value; otherwise
4- they perform the indicated operation

- these funetions raise no exceptions

unction "+'{Right : SQL_Int) return SQL_Int;

ragma INIINE ("+");

unction\"~" (Right : SQL_Int) return SQL_Int;
ragma-INLINE ("-");

unction "abs" (Right : SQL_Int) return SQL_Int;
pragma INLINE ("abs"):

=y =hpy =—h |

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 SQL_Int 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_In®t)
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 ¥ SQL_Int) return Boolean with Unknown;

pragma INLINE (">=");

-- type => Boolean --
function Is_Null (vValué : SQL_Int) return Boolean;
pragma INLINE (Is:Null);
function Not_Null{Value : SQL_Int) return Boolean;
pragma INLINE .- (Not_Null);

-- These-~functions of class type => Boolean

-- equate’/ UNKNOWN with FALSE. That is, they return TRUE
-- omlyvwhen the function returns TRUE. UNKNOWN and FALSE
-- are mapped to FALSE.

function "=" (Left, Right : SQL_Int) return Boolean;

pragma INLINE ("=");

function "<" (Left, Right : SQL_Int) return Boolean;

pragma INLINE ("<");

TR} 3 furn o |
I3 B Ear=Avav e sz

7 —

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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- scope of a use clause for SQL_Int_Pkg.
-- the two actual types together form the abstract

-- domain.

-- the purpose of the generic is to create functions
-— which convert between the two actual types and a
-— procedure which implements a range constrained
- assignment for the null-bearing type.

-- the bodies of these subprograms are calls to

© ISO/IEC

-F the generic.

generic

type with Null_type is limited private;

type without_null_type isrange <>;

with function with_Null_Base(Value
return with_Null_Type is <>;

return SQL_Int_Not_Null is <>;
with procedure Assign_with_check (

package SQL_Int_Ops is

return with Null_type;
pragma INLINE (With Null);

return without_Null_type;
pragma INLINE (Without_Null);
procedure assign (

Left : inout with null_Type;

Right : in With_null_type);
pragma INLINE (assign);
ehd SQL_Int_Ops;

private
type sQL_Int isrecord
Is_Null: Boolean :s_True;
Value: SQL_Int_Nof \Null;
ehd record;

end sSpL_Int_Pkg;

- subprograms declared above and passed as defaults to

SQL_Int_Not_Null)

with function without_Null_Base(Value : With_Null_Type)

Left : inout with_Null_Type; Right
First, Last : SQL_Int_Not_Null)

With Null_Type;

function with_Null (Value : Without_Null_type)

function Wwithout Null (Value : With_Null_Type)
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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;

+ Dl~ 1o
NC_rPKg S

type SQL_Smallint_Not_Null is new SQL_Standard.Smallint;

ISO/IEC 12227:1995(E)

---- Possibly Null Integer ----

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 if (the input

- value is null

function with_Null_Base(Value : SQL_Smallift) Not_Null)
return SQL_Smallint;

pragma INLINE (With_Null_Base);

-- this procedure implements range.(¢hecking

-- note: it is not meant to be used directly

-- by application programmers

-- see the generic package SQIiSmallint_Op

-- raises constraint_error if not

-- (First <= Right <= Last)

procedure Assign_with_che¢k (
Left : inout SQL_Smallint; Right : SQIL_Smallint;
First, Last : SQL_Smallint_Not_Null);

pragma INLINE (Assign with_check) ;

-- the following functions implement three valued

-— arithmetic

-- if eithex ‘input to any of these functions is null
- the function returns the null value; otherwise
-- theg-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;
pragma INLINE ("-");

function "abs" (Right : SQL_Smallint) return SQL_Smallint;
praglpa INLINE ("abs");

"F({Left, Rignt : SQL_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 TMAGE (T.eft - SQOT, Smallint Not Null)

© ISO/IEC

return SQL_Char_Not_Null;

function IMAGE (Left : SQL_Smallint) return SQL_Char;
pragma INLINE (IMAGE) ;

function VALUE (Left : SQL_Char_Not_Null)

return SQIL_Smallint_Not_Null;

function VALUE (Left : SQL_Char) return SQL_Smallint;
pgragma INLINE (VALUE) ;

-- Logical Operations --
-- type X type => Boolean_with_unknown --
- these functions implement three valued logic
4- if either input is the null value, the functions
- return the truth value UNKNOWN; otherwise they
—1- perform the indicated comparison.
- these functions raise no exceptions
function Equals (Left, Right : SQL_Smallint)
return Boolean_with_Unknown;
pragma INLINE (Equals);
function Not_Equals (Left, Right : SQL_SmaZlint)
return Boolean_with_Unknown;
pragma INLINE (Not_Equals) ;
function "<" (Left, Right : SQL_Small@nt)
return Boolean_ with_Unknown;
fgragma INLINE ("<");
function ">" (Left, Right : SQLSmallint)
return Boolean_with_Unknownj;
ragma INLINE (">");
unction "<=" (Left, Right-': SQL_Smallint)
return Boolean_with<Unknown;
ragma INLINE ("<=");
Linction ">=" (Left, Right : SQL_Smallint)
return Boolean/with_Unknown;
Aragma INLINE (5=*);

ol o |

=T

-- type &3"Boolean --
function Is ®ull(vValue : SQL_Smallint) return Boolean;
gragma INLINE (Is_Null);
function\Not_Null (Value : SQL_Smallint) return Boolean;
pragma“INLINE (Not_Null);

4-“These functions of class type => Boolean

-— egualte UNKNOWN withh FALSE. That 1s, tlhey returil TKUL

-- 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;

96 Database Programming Language - SAMeDL


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

