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Foreword 

ISO (the International Organization for Standardization) and IEC (the Inter- 
national Electrotechnical Commission) form the specialized System for 
worldwide standardization. National bodies that are members of ISO or 
IEC participate in the development of International Standards through 
technical committees established by the respective organization to deal 
with particular fields of technical activity. ISO and IEC technical com- 
mittees collaborate in fields of mutual interest. Other international organ- 
izations, governmental and non-governmental, in liaison with ISO and IEC, 
also take part in the work. 

In the field of information technology, ISO and IEC have established a joint 
technical committee, lSO/IEC JTC 1. Draft International Standards adopted 
by the joint technical committee are circulated to national bodies for vot- 
ing. Publication as an International Standard requires approval by at least 
75 % of the national bodies casting a vote. 

International Standard lSO/lEC 12227 was prepared by Joint Technical 
Committee lSO/IEC JTC 1, Information technology, Subcommittee SC 22, 
Programming languages, their environments and System Software inter- 
faces. 

Annexes A to C form an integral part of this International Standard. An- 
nexes D to F are for information only. 
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Information technology - Programming languages - SQUAda 
Module Description Language (SAMeDL) 

1 Scope 
This International Standard specifies the Syntax and semantics of a database programming language, the SQL 
Ada Module Description Language, SAMeDL. Texts written in the SAMeDL describe database interactions which 
are to be performed by database management Systems (DBMS) implementing Database Language SQL. The 
interactions so described and so implemented are to be petformed on behalf of application programs written in 
Programming Language Ada. 

The SAMeDL is not a Programming Language; it may be used solely to specify application program database 
interactions and solely when those interactions are to occur between an Ada application program and an SQL 
DBMS. 

The SAMeDL is defined with respect to Entry Level SQL. Therefore, all inclusions by reference of text from 
ISO/IEC 90751992 include all applicable Leveling Rules for Entry Level SQL. 

This International Standard does not define the Programming Language Ada nor the Database Language SQL. 
Therefore, ISO 8652:1987 takes precedence in all matters dealing with the Syntax and semantics of any Ada 
construct contained, referred or described within this International Standard; similarly, ISO/1 EC 9075: 1992 takes 
precedence in all matters dealing with the Syntax and semantics of any SQL construct contained, referred or 
described within this International Standard. 

Note: The SAMeDL is an example of an Abstract Modular Interface. A reference model for programming lan- 
guage intetfaces to database management Systems, which includes a description of Abstract Modular interfaces, 
tan be found in reference [2]. 

2 Normative references 
The following International Standards contain provisions which, through reference in this text, constitute provi- 
sions of this International Standard. At the time of publication, the editions indicated were valid. All International 
Standards are subject to revision, and Parties to agreements based on this International Standard are en- 
couraged to investigate the possibility of applying the most recent editions of the International Standards in- 
dicated below. Members of IEC and ISO maintain registers of currently valid International Standards. 

ISO/1 EC 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 tontext-free Syntax of the language is described using a simple variant of the variant of BNF used in the 
description of Ada, (1.5 in ISO 8652:1987). The Variation is: 

-- Underscores are preserved when using the name of a syntactic category outside of a Syntax rule (1.5(6) of 
ISO 8652:1987). 

-- The italicized prefixes Ada and SQL, when appearing in the names of syntactic categories, indicate that an 
Ada or SQL syntactic category has been incorporated into this document. For example, the category 
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 ISO/lEC 9075:1992. - 

-- Numerital suffixe s attac hed to the names of syntactic categories are used to distinguish appearances of the 
category within a rule or set of rules. An exa mple 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 compilation unit, conforming to ISO 8652:1987. 

-- A module 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 Ada 
and SQL texts from SAMeDL input. 

Note: A quick reference to these transformers appears in Annex D. 

The effects of these transformers are described through the use of Sample input strings. Those strings are 
written in a variant of the Syntax notation. For example, the Syntax of an input-Parameter (see 8.6) is given by: 

identifier- 1 [namedshrase] : domain-reference [notnull] 

A representative input Parameter declaration is given by 
Id 1 [named Id 21 - - : Id 3 [not null] - 

lt is then possible to discuss the 
absence of optional phrases) in a 

four variants of input Parameters (the variants described by the presence or 
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 Iiteral formation and the list of reserved words. Clauses 6, 7 and 8 define 2he 
Syntax and semantics of the SAMeDL. Esch subclause of those clauses adheres to the following general format. 

-- The purpose of the item 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 
given, if applicable. 

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

3.4 Examples, Notes and Index Entries 
Many of the subclauses of this International Standard are illustrated with examples. These examples 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 is 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. 

Items in the grammar that contain underscores are represented in the Index by a corresponding entry without 
underscores. For example, the “Ada identifier” entry in the index contains the page numbers of occurrences of 
both “Ada identifier” and “Ada identifier”. - 

4 Design Goals and Language Summary 

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

The SAME is a modular architecture. lt 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 90751992. Such a SAME- 
conformant application treats SQL in the manner in which Ada treats all other languages: it imports complete 
functional modules, not language fragments. 

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

Ada and SQL are vastly different languages: Ada is a Programming Language designed to express algorithms, 
while SQL is a Database Language designed to describe desired results. Text containing both Ada and SQL is 
therefore confusing and difficult to maintain. SAMeDL is a Database Programming Language designed to sup- 
port the goals and exploit the capabilities of Ada with a language whose Syntax and semantics is based firmly in 
SQL. Beyond modularity, the SAMeDL provides the application programmer the following Services: 

-- An abstract treatment of null values. Using Ada typing facilities, a safe treatment of missing information 
based on SQL is introduced into Ada database programming. The treatment is safe in that it prevents an 
application from mistaking missing information (null values) for present information (non-null values). 

-- Robust Status code processing. SAMeDL’s Standard Post Processing provides a structured mechanism for 
the processing of SQL Status Parameters. 

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

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

4.2 Language Summary 

4.2.1 Overview 
The SAMeDL is designed to facilitate the construction of Ada database applications that conform to the SAME 
architecture as described in [l]. The SAME method involves the use of an abstract interface, an abstract module, 
a concrete interface, and a concrete module. The abstract interface is a set of Ada package specifications 
containing the type and procedure declarations to be used by the Ada application program. The abstract module 
is a set of bodies for the abstract interface. These bodies are responsible for invoking the routines of the 
concrete interface, and converting between the Ada and the SQL data and error representations. The concrete 
interface is a set of Ada specifications that define the SQL procedures needed by the abstract module. The 
concrete module is a set of SQL procedures that implement the concrete interface. 

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

4.2.2 Compilation Units 
A compilation unif 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 local definitions and procedure and cursor declarations. 

4 Database Programming Language - SAMeDL 
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4.2.3 Modules 
A definifional 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 abstrac~ module defines (a portion of) an application’s interface to the database: it defines SQL Services 
needed by an Ada application program. An abstract module may contain procedure declarations, cursor 
declarations, and definitions such as those that may appear in a definitional module. Definitions in an abstract 
module, however, may not be seen by other modules. 

4.2.4 Procedures and Cursors 
A procedure declaration defines a basic database Operation. The declaration defines an Ada procedure decla- 
ration and a corresponding SQL procedure. A SAMeDL procedure consists of a Single Statement along with an 
optional input Parameter list and an optional Status clause. The input Parameter list provides the mechanism for 
passing information to the database at runtime. A Statement in a SAMeDL procedure may be a commit state- 
ment, rollback Statement, insert Statement query, insert Statement values, update Statement, select Statement or 
an implementation-defined extended Statement. The semantics of a SAMeDL Statement directly parallel that of 
its corresponding SQL Statement. 

SAMeDL cu~sor declarations directly parallel SQL cursor declarations. In contrast to the language of ISO/IEC 
90751992, the procedures that operate on cursors, procedures containing either an open, fetch, close, update 
positioned or delete positioned Statement, are packaged with the declaration of the cursor upon which they 
operate, thereby improving readability. Further, if no procedure containing an open, fetch or close Statement is 
explicitly given in a cursor declaration, the language provides such procedures implicitly, thereby improving 
writeability (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 applicable 
operations for that Object. In this sense, a domain is similar to an Ada type. 

A base domain is a template for defining domains. A base domain declaration consists of a set of Parameters, a 
set of Patterns and a set of Options. The Parameters are used to supply information needed to declare a domain 
or subdomain derived from the base domain. Patterns contain templates for the generation of Ada code to 
support the domain in Ada applications. This code generally contains type declarations and package instan- 
tiations. Options contain information needed by the Compiler. Parameters may be used in the Patterns and 
Options and their values may be referenced in other Statements. 

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 Iiterals 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 expressions are formed and evaluated according to the rules of SQL, with the exception that the strong 
typing rules are based on those of Ada. In the typing rules of the SAMeDL, the domain acts as an Ada type in a 
System without user defined operations. Strong typing necessitates the introduction of domain conversions. 
These conversions are modeled after Ada type conversions; the operational semantics of the SAMeDL domain 
conversion is the null Operation or identity mapping. The language rules specify that an informational message 
be displayed under circumstances in which this departure from the Ada model has visible effect. 

4.2.8 Standard Post Processing 
Standardpostprocessing is performed after the execution of an SQL procedure but before control is returned to 
the calling application procedure. The Status clause from a SAMeDL procedure declaration attaches a Status 
mapping to the application procedure. That Status mapping is used to process SQL Status data in a uniform way 
for all procedures and to present SQL Status Codes to the application in an application-defined manner, either as 
a value of an enumerated type, or as a user defined exception. SQL Status Codes not specified by the Status 
map result in a call to a Standard database error processing procedure and the raising of the predefined 
SAMeDL exception, SQL Database Error. - - This prevents a database error from being ignored by the applica- 
tion. 

4.2.9 Extensions 
The data semantics of the SAMeDL may be extended without modification to the language by the addition of 
user-defined base domains. For example, a user-defined base domain of DATE may be included without 
modification to the SAMeDL. 

DBMS specific (i.e., non-Standard) operations and features that require Compiler modification (e.g., dynamic 
SQL) may also be included into the SAMeDL. Such additions to the SAMeDL are referred to as extensions. 
Schema elements, table elements, Statements, query expressions, query specifications, and cursor Statements 
may be extended. The modules, tables, views, cursors, and procedures that contain these extensions are 
marked (with the keyword extended) to indicate that they go outside the Standard. 

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

6 Database Programming Language - SAMeDL 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 12
22

7:1
99

5

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


o lSO/IEC ISO/IEC 12227: 1995(E) 

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

5 Lexical Elements 
The text of a compilation is a sequence of lexical elements, each 
ter set. The rules of composition are given in this chapter. 

composed of characters from the basic charac- 

5.1 Character Set 
The only characters allowed in the text of a compilation are the basic characters and the characters that make 
up Character Iiterals (described in 5.4 of this specification). Esch Character in the basic Character set is 
represented by a graphical Symbol. 

basic Character ::= 
ubper-case-letter 1 lower-case-letter 1 digit 1 
special-Character 1 space-Character 

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

1. upper case letter 
ÄBC~EFGH~JKLMN~PQRSTUVWXYZ 

2. lower case letter 
abcdefgh ijklmnopqrstuvwxyz 

3. digit 
0123456789 

4. special Character - 9 ()*+,-./:;<=>-I 

5. space Character - 

5.2 Lexical Elements, Separators, and Delimiters 
The text of each compilation is a sequence of separate lexical elements. Esch 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 Iiteral. Format effectors other 
than horizontal tabulation are always separators. Horizontal tabulation is a separator except within a comment. 

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

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

A delimiter is one of the following special characters 

()*+,-./:;c=>I 

or one of the following compound delimiters each composed of two adjacent special characters 

=> . . := <> >= <= 

Esch of the special characters listed for Single Character delimiters is a Single delimiter except if that Character is 
used as a Character of a compound delimiter, a comment, or a literal. 

Esch lexical element shall fit on one line, since the end of a line is a separator. The Single quote and underscore 
characters, as weil as two adjacent hyphens, are not delimiters, but may form part of other lexical elements. 

5.3 Identifiers 
identifier ::= SQL-actual identifier - 

The length restrictions that apply to SQL identifiers (see 5.2, Syntax rules 8, 9 and 5.5 Syntax rule 3 of ISO/IEC - 
9075:1992) do not apply to SAMeDL identifiers. Whenever two identifiers are deemed equivalent, it is in the 
sense of the rules of SQL (see 5.2, Syntax rules 10 through 14 of ISO/IEC 9075:1992). 

Note. An SQL_actual-identifier is either a delimited-identifier or a regularjdentifier. The form of an SQL regular-identifier is 

essentially the same as the Ada identifier, except that a regular-identifier may end in an underscore. A delimited-identifier is any 

Character string within a pair of doublequote characters (“). Delimited identifiers provide a means of using tokens that would otherwise 

be reserved words (see 5.6 of this specification) as identifiers. Thus fetch is a resetved word, but the construct 

procedure "fetch" is fetch; 

defines a procedure named “fetch” that contains a fetch Statement. 

Identifier equivalence in SQL is similar to Ada identifier equivalence for regular identifiers. Equivalence for delimited identifiers is case 

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

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

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

Ada Semantics 
Let ident be an identifier. Define AdalD(ident) by 

AdaID(ident) = ident if ident is a regular identifier 
id if ident is the delimited identifier "id" 

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

8 Database Programming Language - SAMeDL 
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SQL Semantics 
Let SQL,,,, be a function on identifiers into the set of SQL identifiers with the property that SQ&,,&d - - 1) 
and SQL NAME(Idb2) shall be equivalent if and only if Id-1 and ld-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 90751992) but 

SAMeDL identifiers are not. SQL,,,, deals with this discrepancy. SQL,,,, is not applied to externally visible names, i.e., Schema, 

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

5.4 Literals and Data Classes 
Literals follow the SQL Iiteral Syntax (5.3 of ISO/IEC 9075:1992). There are five classes into which literals are 
placed based on their lexical properties: Character, integer, fixed, float, and enumeration. 

literal ::= 
database literal - 1 enumeration-literal 

database literal ::= - 
Character-litera 

numeric-literal ::= 
integer-literal 

1 1 [+ 1 -1 numeric-literal 

1 fixed-literal 1 float-literal 

Character-literal ::= 
' {Character} ' 

Character ::= 
implernen ta tion defined 

integer-literal ::= 
digit {digit} 

fixed literal ::= 
Gteger-literal integer-literal 1 

integer-literai 1 
integer-literal . 

float literal ::= 
f?xed-literal exp [+ 1 -1 integer-literal 

exp ::= 
e I E 

enumeration-literal . 
l = identifier . . 

1. Esch literal has an associated data class, denoted DATACLASS(L). In particular: 

if L is a Character-literal then DATACLASS(L) is Character 
integer Iiteral 
fixed likral 

integer 

float literal 
f ixed 

enumeration literal 
f loat 

- enumeration 

(see data-class in 7.1 .l .l of this specification). 

2. If Id is an enumeration Iiteral, than AdalD(id) shall be an Ada identifier. In particular, an enumeration Iiteral - 
shall not be an Ada Character Iiteral. 

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 Iiterals are collectively known as numeric literals. Every numeric Iiteral NL has a 
scale, SCALE(NL). An integer Iiteral has scale 0. The scale of a float Iiteral is equal to the scale of any other 
float Iiteral and larger than the scale of any non-float numeric Iiteral. The scale of a fixed Iiteral is the number 
of digits appearing to the right of the decimal Point within the literal. Any non numeric literal, L, has 
SCALE(L)=NO - SCALE. See 6.4 of this specification for the interpretation of enumeration literals. 

5. The Single quote or “tic” Character tan be included in a Character-literal by duplication in the usual way. 
Thus the string of tics: r ’ ’ ’ represents a Character-literal of length one containing the Single quote as its 
only Character. 

5.5 Comments 
A comment Starts with two adjacent hyphens and extends up to the end of the line. A comment tan appear on 
any line of a module. The presence or absence of comments has no influence on whether a module is legal or 
illegal. Furthermore, comments do not influence the meaning of a module; their sole purpose is the enlighten- 
ment of the human reader. 

5.6 Reserved Words 
The following is the list of the SAMeDL reserved words: 

ABSTRACT ALL AND 
AUTHORIZATION AVG BASE BETWEEN 
CHECK @LASS CLOSE COMMIT 
COUNT CURRENT CURSOR DATA 
DEFAULT DEFINITION DELETE DERIVED 
DOMAIN END ENUMERATION ESCAPE 
EXTENDED FETCH FOR FOREIGN 
GROUP HAVING IMAGE IN 
1s KEY LIKE MAP 
MODULE NAME NAMED NEW 
OF ON OPEN OPTION 
OUT PATTERN POS PRIMARY 
PUBLIC RAISE RECORD REFERENCES 
SCHEMA SELECT SET SOME 
SUM TABLE TO TYPE 
UPDATE USE USER USES 
WHERE WITH WORK 

AS 
BODY 
CONSTANT 
DBMS 
DESC 
EXISTS 
FROM 
INSERT 

NOT 
OR 
PRIVILEGES 
ROLLBACK 
STATUS 
UNION 
VALUES 

ASC 
BY 
CONVERSION 
DECLARE 
DISTINCT 
EXCEPTION 
GRANT 
INTO 
MIN 
NULL 
ORDER 
PROCEDURE 
SCALE 
SUBDOMAIN 
UNIQUE 
VIEW 

6 Common Elements 

10 Database Programming Language - SAMeDL 
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6.1 Compilation Units 
A compilation mit is the smallest syntactic Object that tan be successfully compiled. lt consists of a sequence of 
one or more modules. 

compilationunit ::= 
module {module} 

module ::= 
definitional module - abstract-module schemamodule 

6.2 Context Clause 
The context clause is a means by which a module gains visibility to names defined in other modules. The Syntax 
and semantics of context clauses are similar to the Syntax and semantics of Ada context clauses (8.4, 10.1 .l of 
ISO 86521987) but there are differentes. 

context ::= 
tontext-clause {tontext-clause} 

tontext-clause ::= 
with-clause 1 use-clause 1 with-schema-clause 

with clause ::= 
iith module-name [asshrase] 

{ I module-name [as_phrase]) ; 

use-clause ::= 
use module-name {, module name) - ; 

with-schema-clause ::= 
withschema schema-name [asshrase] 

{ I schema-name [asshrase] } ; 

module-name ::= 
identifier 

schema-name ::= 
SQL-schema-authorization-identifier 

as_phrase ::= 
as identifier 

1. Consider the following with clause and with Schema clause: - - - 

with M [as N,]; 
with Schema S [as N2]; 

In these clauses, M shall be the name of a definitional module and S the name of a Schema module. The 
name M of the definitional module is said to be exposed if the as Phrase - is not present in the 
tontext-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 
Prior with Clause. - 

clause shall be the exposed name of a definitional-module that is an Operand of a 
- 

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

4. Only an abstract or Schema module context may contain a with Schema clause. - - 

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

6.3 Table Names and the From Clause 
The table names in insert, update, and delete Statements and the from clauses of select Statements, cursor 
declarations, and subqueries (see 8.3, 8.4 and 8.12 of this specification) also make names, in particular column 
names, visible. The from-clause differs from an SQL-from-clause (6.3 and 7.4 of ISO/IEC 9075:I 992) only in 
the optional appearance of the as keyword, which is inserted for uniformity with the remainder of the language. 

from clause ::= 
Eorn table ref {, table ref} - - 

table-ref ::= 
table-name [ [as] SQL-correlation-name] 

table-name ::= 
[Schema ref.]identifier - 

schema-ref ::= 
schema-name 1 identifier 

1. If present, Schema ref shall be either the Schema name in the authorization clause of the abstract module in 
which the table name appears (8.1 of this specification) or the exposed name of a Schema module in the - 
context of the module in which table-name appears (6.2 of this specification). In either case, the identifier 
shall be the name of a table or the name of a view within that Schema module. If the schema-ref is absent 
from the table - name, then the identifier shall be the name of a table or the name of a view within the Schema 
module named in the authorization clause of the module in which the table-name appears. 

2. If the correlation name is not present in a table ref, then the table name or view name in the table ref is 
exposee otherwise the table name or view name is hidden and the correlation name is exposed. k two - 
exposed names within a from-clause shall be the Same. 

3. For the scope of table and view names see Syntax Rule 2 of 6.3 in ISO/IEC 90751992. 

6.4 References 
The rules concerning the meaning of references are modeled on those of Ada and those of SQL. As neither 
module nesting nor program name overloading occurs, these rules are fairly simple, and are therefore listed. For 
the purposes of this clause, an item is either: 

-- A definitional module (See 7.1), an abstract module (8.1), or a Schema module (7.2 of this specification). 

-- A procedure (See 8.2), a cursor (8.4), or a procedure within a cursor (8.5 of this specification). 

-- Anything in the syntactic category ‘definition’ as given by 7.1 of this specification. This includes base 
domains, domains, subdomains, enumerations, constants, records, and Status maps. 

12 Database Programming Language - SAMeDL 
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-- A domain Parameter (See 7.1 .l .l of this specification.) 

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

-- An exception (7.1.7 of this specification). 

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

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

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

A location 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 Iiterals within the decla- 
ration of an enumeration and domain Parameters within the declaration of a domain.) 

-- The name of a table in a from clause. - 

-- The name of the target table of an insert, update, or delete Statement. 

-- A Schema name or module name in a context clause. - - - 

Text locations not within comments that are not defining locations are reference locations. An identifier that 
appears at a reference location is a reference to an item. The meaning of that reference in that location, that is, 
the identity of the item referenced, is defined by the rules of this clause. When these rules determine more than 
one meaning for an identifier, then all items referenced shall be enumeration literals. 

module-reference ::= identifier 

schema-reference ::= schema-name 1 identifier 

base domain reference ::= - - [module reference.]identifier - 

domain reference ::= - [module reference.]identifier - 

domainsarameter reference ::= domain reference.identifier - - 

subdomain-reference ::= [module reference.]identifier - 

enumeration-reference ::= [module reference.]identifier - 

enumerationJiteral_reference ::= [module reference.]identifier - 

exception-reference ::= [module reference.]identifier - 

constant-reference ::= [module reference.]identifier - 

record-reference ::= [module reference.]identifier - 

procedure reference ::= - [module reference.]identifier - 

cursor-reference ::= [module reference.]identifier - 

cursorsroc-reference ::= [cursor reference.]identifier - 

Common Elements 13 
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input-reference ::= [procedure reference.]identifier - 
1 [cursor_proc-reference.]identifier 

status-reference ::= [module reference.]identifier - 

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 any, 
contained in the cursor. A dereferencing rule is said to “determine a denotation” for a reference if it either (i) 
specifies an item to which the reference refers, or (ii) determines that the reference is not valid. 

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

component by component. 

Prefix Denotations 
The prefix of a 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 domain. 

-- A definitional or Schema module. 

Note: As a consequence of the rule given 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. P is of the form Xand X is the simple name of U; or 

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

iii. 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. P is of the form Xand X is the simple name of T; or 

ISO/IEC 12227:1995(E) 

ii. P is of the form X. Y; X is an exposed name for the Schema module S containing the declaration of T 
and Y is the simple name of T. 

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

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

i. P is of the form Xand X is the simple name of ß; or 

ii. P is of the form X. Y, X is the name of the module containing L (and therefore also ß); Y is the simple 
name of ß; 

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

i. P is of the form Xand X is a simple name exposed for T; or 

ii. P is of the form X. Y; X is the 
simple name of T. 

exposed of the module containing the table Tand Yis a 

3. If rules 1 and 2 do not determine a denotation for P, then Pdenotes the domain ß, 

a. If P is of the form X and X is the simple name of ß and the declaration of ß appears in the module 
containing L and precedes L within that module; or 

b. P is of the form X. Y; X is the exposed name of the module containing the declaration of R and Y is the 
simple name of ß. 

4. If none of the above rules determines a 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 Pas the name of M; or - 

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

b . Schema module S if 

i. L is in the scope of a with-schema-clause exposing Pas the name of S; or 

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

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

d. Domain 0, if D is declared within a module N such that there is a use clause for N in the module 
containing L, and P is 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 Id is a reference to the item Im if Im is not a module, procedure, 
cursor or cursor procedure, or table and 

1. Id is of the form P.X where X is the name of Im and P is a prefix denoting 

a. A definitional module containing the declaration of Im; 

b. The abstract module, M, in which L appears, and Im is declared in M at a text location that precedes L; 

C. The procedure, cursor, or cursor procedu 
procedure, cursor, or CU rsor procedure; 

re that contains L, and Im is an input para to that 

d. A table, in which case Im is a column within that table; 

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

f. A domain, in which case Im is a Parameter in that domain. 

2. Id is of the form Xand X is the name of Im. Then 

a. L appears in a cursor, procedure, or cursor procedure (See 8.4, 8.2, and 8.5 of this specification) and 

i. Im is an input Parameter to that cursor, procedure, or cursor procedure; 

ii. Im is a column of one of the tables in scope of L; 

b . If rule (a) does not determine a 
location preceding L; 

denotation for Id, then Im is declared in the module containing L at a 

c. If neither rule (a) nor (b) determines a denotation 
the module containing L has a use c lause for M. 

for Id, then Im is declared within a module M such that 

Note: An item Im is visible at location L if there exists a name Id (either simple or preceded by a prefix) such that if Id were at Iocation 

L, then Id would be a reference to Im. 

Note: Examples 

The following clause contains examples of the disambiguation of prefixes, with the applicable rule in a comment. At the Point in Procl 

marked by Notel, the declaration of constant lnp2 is hidden by the input Parameter lnp2: that constant would have to be qualified by the 

prefix “Abmod” to be visible. At the Point in Proc2 marked by Notei), if COL is the name of a column of visible table TABNAME, then that 

reference is ambiguous. A reference to the input Parameter would have to be “Proc2.Col”, while a reference to the table column would have 

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

the reference at Note3 would have to be to “Defmod.Doml”. 
with SAMeDL-Standard; 
use SAMeDL-Standard; 
definition module Defmod is 

COnStant Newfirst k 0; 
constarlt Newlast is 999; 
domain Dom1 k fleW 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 : Dom1 k 1; -- Note3 
domain Dom iSnew SQL Int (First => Abmod.Newfirst, -- 4c - 

Last => Defmod.Newlast); -- 4a(i) 
procedure Proc (Inpl : Dom; Inp2 : Dom) is 

insert into TABNAkw 
select Proc.Inpl, -- 2a(i) 

Abmod.Proc.Inp2 -- 2a(ii) 
frOt?l TABNAME 

. 
Cursor Curse 

for 
seiect COL 

ft’OlYl Snamel.TAB -- 4b(i) 
. 
iS 

procedure Procl (Inpl : Dom; Inp2 : Dom; Inp3 : Dom) is 
update S~~~~~.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) : Note1 

end Curse; 
procedure Proc2 (Col : Dom) is 

insert into TA.ww4E 
select coL -- Note2 

ft’O!Tl TABNAME 

cursor Cursel 
for 

select coL 
frOm Sname2.TABNAME -- 4b(ii) 

. I 
end Abmod; 

End Examples 

6.5 Assignment Contexts and Conformance of an Expression to a Domain 
A value expression (see 8.10 of this specification) is said to appear in an assignment context if it is either 

-- The static expression in a constant declaration (see 7.1.4 of this specification), 

-- A select Parameter (see 8.7 of this specification), 

-- A value in an insert-value-list (see 8.8 of this specification), or 

-- The right hand side of a set-item within an update-Statement (see 8.3 of this specification). 

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

-- If DOMAIN(VE’) # NO-DOMAIN, then DOMAIN = D. 

-- If DATACLASS(D) is integer or fixed, then DATACLASS( VE)) is integer or fixed. 

-- If DATACLASS(D) is float, then DATACLASS( WS) 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( Vf) = NO - DOMAIN, then VE is an enumeration literal 
in D. 

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

1. The SQL Status Parameter in an SQL procedure call is SQLSTATE unless a Status clause appears in the 
procedure declaration that references a Status map specifying sqlcode, in which case the SQL Status 
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 90751992. 

2. If a Status map is attached to the procedure via a Status clause (see 8.13 of this specification), then if the 
value of the Status Parameter appears in the left hand side of some status-assignment in that Status map 
(possibly via the equivalences in 7.1.8 of this specification) then the Ada procedure’s Status Parameter is set 
to the value of the right hand side of that Status assignment, if that right hand side is an enumeration Iiteral; 
if that right hand side is a raise Statement, theithe named Ada exception is raised. This is not considered 
an error condition in the sense of the- next Paragraph. In particular, 
SQL Database Error Database Error is not called. - - - Pkg.Process - - 

3. If the value of the SQL Status Parameter does not appear in the left hand side of any Status assignment in 
the map attached to the procedure or there is no Status map attached to the procedure and the SQL Status 
Parameter indicates a condition other than successful completion, then an error condition exists. In this case 
the parameterless procedure SQL Database Error Pkg.Process Database Error is called. Upon return 
from that procedure, the exception SAMeDL StandardSQL Databäse Error k raised. - - - 

Note: Successful completion is indicated by an SQLSTATE value of “00000” or an SQLCODE value of 0. In particular, warning 
values, SQLSTATE values “01 xxx” or positive SQLSTATE values other than 100, are not considered to indicate successful 
completion in the sense of this Paragraph. 

6.7 Extensions 
Extended tables, views, modules, procedures, and cursors allow for the inclusion into the SAMeDL of DBMS- 
specific, that is, non-Standard, operations and features, while preserving the benefits of standardization. These 
DBMS-specific extensions may be Verbs, such as connect and disconnect, that Signal the beginning and end of 
program execution, or functions, such as date manipulation routines, that extract the month from a date. The use 
of extensions, particularly the extended keyword, serves to mark those modules, tables, views, cursors, and 
procedures that go outside the Standard and may require effort should the underlying DBMS be changed. 

extended-schema-element ::= 
implementa tion defined 

extended-table-element ::= 
implementa tion defined 

extended-Statement ::= 
implernen ta tion defined 

extended-query-expression ::= 
implernen ta tion defined 

extended-query-specification ::= 
implernen ta tion defined 

18 Database Programming Language - SAMeDL 
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extended-cursor-Statement ::= 
implementa tion defined 

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

-- procedure names 

-- cursor names 

-0 module names 

-- table names 

-- view names 

-- Status clauses, Status Parameter names and types, and Standard post processing 

Although the Syntax and semantics of extensions are implementation defined, any Portion of an extension whose 
semantics is expressible in Standard SAMeDL shall be expressed in Standard SAMeDL Syntax. An extension 
may expand the class of: 

-- Value expressions by adding Operators and functions. The operands of those Operators and functions shall 
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 likewise be 
restricted according to rules such as those in 8.11 of this specification. 

-- Input Parameter lists by adding the mode out to the Parameter declarations, according to the rules of 8.6 of 
this specification. 

-- Table elements. If the extended table element is in the form of a column definition, the domain reference 
shall be present (see 72.1 of this specification). 

Similarly, database data returned from extended procedures and cursors shall be defined in the Syntax and 
semantics of select Parameter lists (8.7 of this specification) with the Syntax and semantics of the extended value 
expression class replacing the Standard Syntax and semantics. Such Outputs shall be record objects. An ex- 
tended Statement returning such data shall accept an into clause as described in 8.9 of this specification for - 
specifying the record Parameter name and type. 

7 Data Description Language and Data Semantics 

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

definitional module ::= - 

Common Elements 19 
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[context] 
[extended] definition module identif ier 1 is - 

{definition) 
end [identifier-21; 

definition ::= 
base-domain-declaration 1 
domain-declaration 1 subdomain-declaration 1 
constant-declaration 1 record-declaration 1 
enumeration-declaration 1 exception-declaration 1 
status-map-declaration 

1. When present, identifier-2 shall be equivalent to identifier-1. (See 5.3 of this specification.) 

-0 No with-schema-clause shall appear in the context of a definitional module. (See 6.2 of this specification.) 

-0 No two declarations within a definitional module shall have the same name, except for enumeration literals (see 7.1.6 of this 
specif ication). 

End Notes. 

Ada Semantics 
For each definitional module within a compilation unit there is a corresponding 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 else appears in the specification of that package. 

7.1 .l Base Domain Declarations 
Base domains are the basis on which domains are 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 sequence of 
Patterns, used to produce Ada Source code in support of a domain; and a sequence of Options, used by the 
Compiler in implementation-defined ways. 

base-domain-declaration ::= 
[extended] base domain identif ier 1 

[(base-domain-parameter-1ist)l 
is 

Patterns 
Options 

end [identifier-21; 

base domain-parameter list ::= 
b,se-domain-parameter {; base-domainsarameter} 

1. If present, identifier-2 shall be equivalent to identifier 1. Identifier 1 is the name of the base domain. - - 

2 . The keyword extended 
module declaration. 

may appear in a base-domain-declaration only if it also appears in the enclosing 

7.1 .l .l Base Domain Parameters 
base-domainparameter ::= 

identifier : data class [ 
map := pos 1 - 

:= static-expression] 1 

map := image 
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data class ::= 
integer 1 Character 1 
fixed 1 float 1 
enumeration 

1. The Ada identifiers within the list of base domain Parameters of a base domain declaration are the names 
of the Parameters that may appear in a-paramet&-association-list within a domain-declaration based on 
this base domain (see 7.1.3 of this specification). The static expression within a base domain Parameter, 
when present, specifies a default value for the Parameter. This default value shai be of ihe correct 
data class; that is, in the Parameter declaration - 

Id : dcl := expr; 
where dcl is a data class, DATACLASS(expr) shall be del. Further, DATACLASS(ld) is dcl, whether or not 
the initializing expreision expris present, and DOMAIN is NO DOMAIN. - 

2. A base domain is classified by its data class. That is, an enumeration base domain is a base domain whose 
data class is enumeration, a fixed baie domain is a base domain whose data class is fixed, etc. - - 

3. Every enumeration base domain has two predefined Parameters: enumeration and map. These 
Parameters are special in that the values that are assigned to them by a domain declaration (see 7.1.3 of this 
specification) are not of any of the data classes listed above. The value of an enumeration Parameter is an 
enumeration reference (see 6.4 of this specification); the value of map is a database mapping (see 7.1.3 of 
this specificsion). A base domain declaration may explicitly declare a map Parameter for the purpose of 
assigning a default mapping. An enumeration base domain shall not redefine the predefined 
base domain - - Parameter enumeration. 

There are two possible default mappings: pos and image. The value pos specifies that the Ada predefined 
attribute function ‘POS of the Ada type corresponding to the enumeration reference, which is the 
enumeration Parameter value in the domain declaration, shall be used to translate enumeration literals to 
their database encodings. Similarly for image and the ‘IMAGE attribute. See annex A of ISO 8652:1987 and 
7.1.3 and 7.3 of this specification. 

Every enumeration base domain whose dbms type is char or Character shall have a third predefined 
Parameter, length whose value is an integer of an implementation defined range. Such an enumeration base 
domain shall not redefine the predefined base-domain-Parameter length. 

4. Every fixed base domain has a predefined Parameter scale whose value is an integer of an implementation 
defined range (see 6.1 of ISO/IEC 90751992). A fixed base domain shall not redefine the predefined 
base domain - - Parameter scale. 

5. Every Character base domain has a predefined Parameter length whose value is an integer of an implemen- 
tation defined range (6.1 of ISO/IEC 90751992). A Character base domain shall not redefine the predefined 
base-domain - Parameter length. 

7.1 .1.2 Base Domain Patterns 
The Patterns Portion of a base domain declaration forms a template for the generation of Ada text, which forms 
the Ada semantics of domains based on the given base domain. 

Patterns ::= 
{Pattern} 

Pattern ::= 
domainsattern 1 subdomainsattern 1 derived domainsattern - 

domainsattern ::= 

Data Description Language and Data Semantics 21 
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domain Pattern 
end Pattern; 

o ISO/IEC 

is Pattern-list 

subdomainaattern ::= 
subdomain Pattern is Pattern-list 
end Pattern; 

derived domain-pattern ::= 
derived domain Pattern is Pattern list - 
end Pattern; 

Pattern list ::= 
patTern_element {pattern-element} 

Pattern-element ::= 
Character-literal 

Patterns are used to create the Ada constructs that implement the Ada semantics of a domain, subdomain, or 
derived domain declaration (see 7.1.3 of this specification). Patterns are considered templates; Parameters 
within a Pattern are replaced by the values assigned to them either in the domain declaration, by inheritance, or 
by default. See 7.1.3 of this specification. 

For a Parameter to be recognized as such in a Pattern, it is enclosed in Square brackets ([J). For the purpose of 
Pattern Substitution, a base domain may use a Parameter self. When a Pattern is instantiated, self is the result of 
applying the transformation AdalD to the name of the domain or subdomain being declared (see 5.3 of this 
specification). A base domain may use a Parameter parent for the purpose of Pattern Substitution in a 
subdomain-Pattern or a derived-domain-Pattern. When such a Pattern is instantiated, parent is AdalD applied 
to the name of the parent domain (see 5.3 and 7.1.3 of this specification). 

Within a given Character literal of a Pattern, a substring contained in matthing curly brackets ({,}) is an optional - 
Phrase. Optional phrases may be nested. An optional Phrase appears in the instantiated template if all 
Parameters within the Phrase have values assigned by a domain declaration (see 7.1.3 of this specification); the 
Phrase does not appear when none of the Parameters within the Phrase has an assigned value. If some but not 
all Parameters within an optional Phrase have values assigned by a given domain declaration, the declaration is 
in error. 

7.1.1.3 Base Domain Options 
Options ::= 

{Option} 

Option ::= 
fundamental 1 
for word list use Pattern - - list ; 

fundamental ::= 
for not null type name use Pattern list; 
for null type name use Pattern li.2; 1 

1 

for data class use data class;- 1 
fordbmstypeuse dbms-type [Pattern list]; 1 
for conversion from tygG to type use Converter ; 

dbms type 
kal 

: : = int 1 integer 
1 double precision 1 

char 1 Character 1 

22 Database Programming Language 
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type ::= dbms 1 not null 1 null 

converter ::= 
function Pattern-list 1 
type mark 

werd-list ::= 
implernen ta tion defined 

Options are used to define aspects of base domains that are essential to the declaration of domains within the 
SAMeDL. The fundamental Options are required. Implernentations may add Options beyond those given above. 
The meanings of the fundamental Options are given by the following list. 

1. The null and not null type names are the targets of the function AdaTYPE. They are the names of the types 
of Parameters and Parameter components in Ada procedures. See 8.6 and 8.7 of this specification. 

2. The data class Option specifies the data class (see 7.1.1.1 of this specification) of all objects of any domain 
based on this base domain. If BD is a base domain to which the data class dc is assigned by an Option in its 
definition, and if D is a domain based directly or indirectly (see 7.1.3 of this specification) on BD, then 
DATACLASS(D)=dc. The data class governs the use of literals with such objects (see 8.8 and 8.10 of this 
specif ication) . 

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

4. An Operand of the conversion Option is a means of converting non-null data between objects of the not 
null-bearing type, the null-bearing type (see 7.1.3 of this specification) and the dbms type associated with a 
domain. A method shall be a function, an attribute of a type, or a type conversion. A means of determining 
the identity of these methods shall appear in the Options of a base domain. The identity of a method may be 
given as a Pattern containing Parameters. 

However, enumeration domains do not have converters between the dbms type and the not null-bearing 
type, as the map Parameter predefined for all enumeration domains describes a conversion method between 
enumeration and database representations of non-null data. The method is the application, as appropriate, of 
the function described by the database 

- 
mapping that is the Operand of the map Parameter association. See 

7.1.1 .l and 7.1.3 of this specification. 

7.1.2 The SAME Standard Base Domains 
The predefined definitional module, SAMeDL - Standard, contains the declarations of the predefined SAME Stan- 
dard Base Domains: SQL Int, - SQL Smallint, - SQL Char, - SQL Real, - SQL Double Precision, - - 
SQL Enumeration as - - - Char, and SQL Enumeration - - as-Int. The text of SAMeDL Standard appears in Annex A - 
of this specification. 

Data Description Language and Data Semantics 23 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 12
22

7:1
99

5

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


ISO/IEC 12227: 1995 (El o lSO/IEC 

7.1.3 Domain and Subdomain Declarations 
domain declaration ::= 

domain identifier isnew bas dom ref [notnull] 
[ ( parameter-associati&lLt ) 1 ; 

subdomain declaration ::= 
subdokain identifier is dom ref [not null] 

[ ( parameter-association-list > 1 ; 

dom ref ::= 
-domain reference 1 subdomain reference - - 

bas dom ref ::= 
-dom'ref 1 base domain reference - - - 

parameter-association-list ::= 
parameter-association {, parameter-association} 

parameter-association ::= 
identifier => static-expression 1 
map => database-mapping 1 
enumeration => enumeration-reference 1 
scale => static-expression 1 
length => static-expression 

database-mapping ::= 
enumeration-association-list 1 POS 1 image 

enumeration_associationJist ::= 
( enumeration-association {, enumeration-association} ) 

enumeration-association ::= 
enumeration-literal => database-literal 

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

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

b. Otherwise, EE is a domain reference or subdomain reference, the base domain of DD is defined to be 
the base domain of EE, DD% said to be derived fromEE, and EE is said to be the parent of DD. 

2. Similarly, in the subdomain declaration 
subdomain FF is GG . . . 

the base domain of FF is defined as the base domain of GG, FF is said to be a subdomain of GG, and GG is 
said to be 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 .l.l 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 .l .l 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 => Eappears in the declaration of Q or 

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

c. (a) and (b) do not hold and in the base domain declaration for the base domain of D, the - - 
base domain - - Parameter 

P: class := E 
appears. 

In all cases, DATACLASS(E) shall be DATACLASS(P) as defined by the declaration of the base domain. 
See 7.1.1 .l of this specification. 

7. lf 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 - 
optional Phrase 

Parameter that appears in any non- 

-9 of the base domain’s domain-Pattern, if the declaration is not declaring a derived domain; 

-9 of the base domain’s derived-domain-Pattern, if the declaration is the declaration of a derived domain. 

Similar rules govern subdomain declarations and subdomain - - Patterns. See 7.1 .1.2 of this specification. 

9. The scale of a domain D, denoted SCALE(D), is defined by 

-- if D is not a numeric domain, SCALE(D) = NO - SCALE; 

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

-- if D is a float domain, SCALE(D) = a value greater than the scale of any non-float domain or Object; 

-9 if D is 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. 

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

-- if D is not a Character domain, LENGTH(D) = NO - LENGTH; 

-9 if D is a Character domain, LENGTH(D) = 
base domain 

the value assigned by D to the length 
- - Parameter. 
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The value assigned to the length Parameter in the declaration of a Character domain shall be an integer from 
an implementation defined range. 

11. Any domain declaration or subdomain-declaration of an enumeration domain shall assign an 
enumeration reference as to the base domain Parameter enumeration and a database mapping to the the 
base domaii - Parameter map. If the iap Parameter is assigned an enumeration association - - list, then - 

a. Esch enumeration-literal within the enumeration referenced by the enumeration reference given by the - 
enumeration Parameter shall appear as the enumeration-literal of exactly one enumeration-association. 

b. No database Iiteral shall appear in more than one enumeration association. - - 
Note: These constraints ensure that the database-mapping is an invertible (i.e., one-to-one) 
for both compile time and runtime data conversions. See 7.1. 1.3 and 7.3 of this specification. 

function. That function 

12. Let D be an enumeration domain or subdomain declaration and let En be the name of the enumeration 
referenced by the value assigned by D to the enumeration base domain Parameter. D is said to assign the 
expression E to the enumeration literal El, if D assigns the database-mäpping M as the value of the map 
base domain - - Parameter and M 

-9 is pos, and E = En’Pos(Ei), or 

-9 is image, and E = En’/mage(E/), or 

-9 is an enumeration association list containing an enumeration association of the form El=> E - - - 

See 7.1.6 of this specification. 

13. The database-mapping of an enumeration domain or subdomain declaration D should preserve the ordering 
implied by that domain’s enumeration reference Eß. 
such that L, occurs before L, in Eß3 enumeration 

That is, if L, and L, are enumeration Iiterals of Eß 
- Iiteral-list, then the value assigned to L, by D should be 

less than the value assigned to L, by D. 

14. A domain or subdomain is said to be not null only if it or any of its parent 
null Phrase. In that case no Object of the domain ca n contain the null value. 

domains is declared with the not 

Ada Semantics 
An instantiation of a Pattern defined for the base domain of the domain being declared, as described in 7.1 .1.2 of 
this specification, shall appear within the Ada package specification corresponding to the module within which 
the domain declaration appears. If in the domain declaration: - 

domain DD is new EE . . . 
EE is a base domain is instantiated; if EE is a domain - reference, the - - reference, then the domain - Pattern 
derived domain - - Pattern is instantiated; for the subdomain declaration 

subdomain FF is GG . . . 
the subdomain - Pattern is used. 

Note: Examples 

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

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

appears in Annex A of this specification. The constant Max-SQL-Int 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 Colons (see 7.1.6 of this specification). 
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domain Weight isnew SQL-Int ( -- 7.1.3: #la 
First => 0, -- 7.1.3: #5 and #8 
Last => Max-SQL-Int); -- 7.1.3: #5 and #8 

domain We ight-In-Pound s isnew Weight; 
domain We ight_In-Grams isnew Weight; 

domain Ci ty_Names isnew s QL-Char ( -- 7.1. 3: #la 
Leng th => 15); -- 7.1.3: #5 and #l 

domain Colors iSneW SQL-Enumeration-As-Char ( -- 7.1.3: #la 
enumeration => ColorValues, -- 7.1.3: #ll 
map => image) ; -- 7.1.3: #ll and #12 

domain Aut o_Weight isnew Weight ( -- 7.1.3: #Ib 
Last => 10000); -- 7.1.3: #5 

subdomain Auto-PartWeight iS Aut 
Last => 2000); 

o-Wei ght ( -- 7.1.3: #2 
-- 7.1.3: #5 and #8 

These declarations produce the following Ada Code. 

-- the Ada code below is the instantiation of the domain Pattern 
-- from base domain SQL-Int 

vpe Weight Not Null is new SQL Int Not 
range 0 .Y 

Null 
implernen ta tion-defined; - - 

vpe Weight-Type iS new SQL Int; 
package Weight-Ops isnew S<L-Int-Ops ( 

Weight-Type, WeightNotNull); 

-- 
-- 

The domains Weight-In-Pounds and Weight-In-Grams are not illustrated 
here as there instantiations are essentially identical to Weight. 

-- the Ada code bel OW is the 
-- f rom base doma in SQL-Cha 

instantiation of the domain Pattern 
?- 
L 

type City NamesNN Base is new SQL Char Not Null; 
subtype C%yNameL-Not-Null iS City-NaiesG-Base (1 . . 15); 
vpe CityNames Base iS new SQL Char; 
subtype CityNames-Type iS CityNames-Base (City-NamesNot-Null'Length); 
package City-Names-Ops isnew SQL-Char-Ops( 

City-Names-Base, City-NamesNN-Base); 

-- t .he Ada 
-- from t 

code below is the instantia tion of the 
he base domain SQL-Enumerat ion-As-Char 

domain Pattern 

package Colors-Pkg is new SQL-Enumeration-Pkg(Color-Va 
type col .ors-Type is new c0 lors-Pkg.SQL-Enumeration; 

.lues); 

-- the Ada code below is the instantiation of the derived domain 
-- Pattern from the base domain SQL-Int 

type Auto Weight Not Null iSneW Weight Not Null - - - 
range WeightNotNull'First . . 10000; 

- 

vpe Auto-Weight-Type iS new Weight-Type; 
package Auto-Weight-Ops isnew 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-WeightNot-Null 
range Auto-WeightNot-Null'First . . 2000; 

type Auto-Part-Weight-Type iSneW Auto-Weight-Type; 
package Auto-Part-Weight-Ops isnew SQL-Int-Ops( 

Auto-Part-Weight-Type, Auto-PartWeight-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 express ion is a value expression (see 8.10 
compile time; i.e. , whose eaves are all either literals or 

of this specification ) whose value tan be calculated at 
constants. 

Now let Kdenote the constant declaration 
constant c [ : 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 
E is an enumeration Iiteral. 

3. lf DATACLASS(K) is Character, then Dshall be present. 

4. If the domain reference D is not present, then - 

a. C is a universalconstant of class DATACLASS(K). 

b. AdaTYPE is an anonymous type, universaLT, where T is DATACLASS(K). 

c. If DATACLASS(K) is numeric, then SCALE(K) = SCALE(E). 

d. DOMAIN = NO DOMAIN - 

5. If the domain-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). 

c. If DATACLASS(K) is Character, then LENGTH(K) = LENGTH(D) and LENGTH(E) shall not exceed 
LENGTH(D). 

d. AdaTYPE 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 SE is a database-literal, then VALUE(SE) = SE. 

28 Database Programming Language - SAMeDL 
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b. If Sf is an enumeration literal of domain D, and D assigns expression E to that enumeration Iiteral, then 
- VALUE(SE) = E. 

c. If SE is a reference to the constant whose declaration is given by 
constant c [ : 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. If SE is D(SE,), where D is a domain name, then VALUE( D(SE ,)) = VALUE(SE,). 

3. If SE is +SE, (or -SE,) then VALUE(SE) = +VALUE(SE,) (or -VALUE(SE,)). 

4. If SE is Sf, op SE’, where op is an arithmetic Operator, then VALUE(SE” = VALUE(SE,) op VALUE(Sf’) 
where op is evaluated according to the rules of SQL. See 6.12 of ISO/IEC 9075:1992. 

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

Again, let Kdenote the constant declaration 
constant c [: D ] is E ; 

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

AdaID(C) : COnStant [AdaTYPE( := Q ; 
The type designator AdaTYPE is omitted from this declaration if it is an anonymous type. 

Note: Examples 

The following are examples of constant declarations. 
constant Grams-In-Pound iS 453.59237; 
Constarlt The-Color-Red : Colors iS Red; 
COnStarlt Home-Port : CityNames k 'Pittsburgh'; 

Note that Grams-in_Pound is a Unversal constant of class fixed. These declarations generate the following Ada declarations. 

GramsJn-Pound : constant := 453.59237; 
The-Color-Red : COnStint : Color-Values := Red; 
Home-Port : COtlStant City-Name-Not-Null := "Pittsburgh 11 . I 

End Examples 

7.1.5 Record Declarations 
record-declaration ::= 

record identifier-1 [namedshrase] is 
component-declarations 

end [identifier-21 ; 

namedshrase ::= 
named identifier 

component-declarations ::= 
component-declaration {component-declaration} 

component-declaration ::= 
component {, component} : domain reference [notnull] ; - 
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component ::= 
component-name [dblength [named_phrase]] 

component-name ::= Ada_identifier 

If present, identifier 2 shall be equivalent to identifier 1. Identifier 1 is the narne of the record. - - - 

Let R be a record declaration. Define AdaNAME to be 

1. The alias /V, if the named - Phrase named N appears in the declaration. 

2. ßow, otherwise. 

Note: AdaNAME is the default for the name of the row record formal Parameter in the Parameter Profile of any procedure that uses 

the declaration ß. See 8.2, 8.5, and 8.9 of this specification. 

Ada Semantics 
The Ada library unit package specification corresponding to the module within which the record declaration ß - 
appears shall have an Ada record type declaration ßAda defined as follows: 

1. The name of the record type ßAda shall be AdalD(identifier - 1). 

2. For some integer k, let the component - declarations of ß be given by the sequence 
componentsi : Di [nOt nUIIi] 

for 1 i i < k, where componentsi is given by the sequence 

'i. [ dblength; [named Ni ] ] 

where 1’ < j < mj for’some integer ‘I?+. ßAda shall be equivalent, in the sense of 3.2.10 and 3.7.2 of ISO 
8652:1987, to a record type whose components are given by the sequence 

COMPi [DBlengi ] 
where iand)are bound as before and COMPi is given by 

AdaID(Ci ) : Ti ; 
j 

where Ti is an Ada type name determined to be: 

a. The not null-bearing type name within the domain Di, if either Di is a not null only domain or not nulli is 
present in ß; 

b. Otherwise the null-bearing type name within the domain Di. 

The optional component DBlengi appears if the optional dblengthi Phrase appears and in that case is of the 
form 

j j 

DBLngNAMEi : Ada-Indicator-Type ; 
where DBLngNAMEi 

i 
is AdalD(Ni) if Ni 

i i 
appears and is AdalD(Ci)_DbLength, otherwise; and 

i 

I EC 9075: 1992 1 . Ada Indicator - - Type is the type SQL Standardlndicator - - Type (see 12.3.8.a.ifi of ISO/ 

Note: Examples 

The following example illustrates the declaration of a record Object. 

record Parts-Row-Record-Type named Parts-Row-Record is 
Part-Number : PartNumbers notnull; 
Part-Name : PartNames; 
Color : Colors; 
Weight : Weight-In-Grams; 
City : CityNames; 
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end Parts-Row-Record-Type; 

This declaration 

definition. 

Ada Code. It has been annotated references to the appropriate clauses of the language 

wpe Parts Row Record Type hecord -- Ada Semantics #l - - 
PartNumber :??artNumbersNot-Null; -- Ada Semantics #2 
Part-Name : PartNamesJype; 
Color : Colors-Type; 
Weight : Weight-In-Grams-Type; 
City : City-Names-Type; 

end record ; 

End Examples 

7.1.6 Enumeration Declarations 
Enumerations are used to declare sets of enumeration literals for use in enumeration domains and Status maps. 
See 7.1.3 and 7.1.8 of this specification. 

enumeration-declaration ::= 
enumeration identifier-1 is ( enumeration-literal-list ) ; 

enumeration_literalJist ::= 
enumeration-literal {, enumeration literal} - 

1. Identifier 1 is the narne of the enumeration. - 

2. Esch identifier within an enumeration Iiteral list is said to be an enumeration literal of the enumeration. The 
enumeration declaration is considered to declare each of its enumeration literals. An enumeration Iiteral - - - 
may appear in multiple enumeration-declarations. 

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

type AdaID(identifier-1) k ( 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 transformer to each element of the list. Ada Character Iiterals shall not be used in enumerations. See 5.4 of 
this specification. 

Note: Examples 

The following are examples of enumeration declarations. 

enumeration Single-Row-Status is ( 
More-Than-One-Row, No Such-Row, - Row-Found); 

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

The above declarations produce the following Ada Code. 

vpe Single-Row-Status is ( 
More-Than-One-Row, No-Such-Row, Row-Found); 

type ColorJalues 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 narne of the exception. 

Ada Semantics 
There shall be, within the Ada package specification corresponding to the module within which an exception 
declaration appears, an exception declaration of the form 

AdaID(identifier-1) : eXCeptiOt'l ; 

Note: Examples 

The following are examples of exception declarations. 
eXCeptiOn Data-Definition-DoesNot-Exist; 

exception Insufficient-Privilege; 

exCeptiOrl Transaction-Rollback; 

The above declarations produce the following Ada Code. 
Data-Definition-DoesNot-Exist : eXCeptiO!l; 

Insufficient-Privilege : exception; 

Transaction-Rollbasck : excepth; 

End Examples 

7.1.8 Status Map Declarations 
The execution of any procedure (see 6.7, 8.2, and 8.5 of this specification) Causes the execution of an SQL 
procedure. That execution Causes a special Parameter, called the SQL Status Parameter, to be “Set to a Status 
code that either indicates that a cal1 of the procedure completed successfully or that an exception condition 
occurred during execution of the procedure” (See 4.18.1 of ISO/IEC 90751992). Status maps are used within 
abstract modules to process the Status data in a uniform way. Esch map declares a partial function from the set 
of all possible SQL Status Parameter values onto (1) enumeration literals of an enumeration and (2) raise state- 
ments. 

statusmap-declaration ::= 
[ sqlcode 1 sqlstate ] Status identifier 1 - 

[namedshrase] 
[uses target-enumeration] 

is ( status-assignment {, status-assignment} ); 

target-enumeration ::= 
enumeration-reference 1 boolean 

status-assignment ::= 
left hand side 
left-hand-side 

=> enumeration-literal 1 
- - => raise exception-reference 

left hand side ::= - - 
static-expr { , static-expr } 

static-expr ::= 
static-expression 1 
static-expression . . static-expression 
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(sec 3.5 of ISO 8652:1987) 

1. Identifier-1 is the narne of the map. 

2. A target - enumeration of boolean is a reference to the predefined Ada enumeration type Standard.booIean. 

3. If the optional uses clause is not present, then only Status - 
the Status 

assignments that contain raise shall be present in 
- map declaration. - 

4. Every Ada enumeration Iiteral within a Status - - - assignment shall be an Ada enumeration Iiteral within the - - 
enumeration referenced by the targetenumeration. 

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) 
= integer. In this case a static - expr of the form E, . . - 
E,. If v, , v2 ,..., 

E, shall be permitted in a left hand side, provided E, < 
v, are all the integers between E, and E, inclusive, then the form E, . . Ei is equivalent to the 

list of static expressions v,, v2 ,..., v,. 

7. If sqlstate is specified, then if E is a static-expression appearing in a left-hand-side, then DATACLASS(E) 
= Character, and eifher 

a. LENGTH(E) = 5, and, if DOMAIN + NO DOMAIN, - then 
SAMeDL Standard.SQLSTATE Domain; or 

DOMAIN = 
- - 

b. LENGTH(E) = 2, and, if DOMAIN it NO DOMAIN, then 
SAMeDL Standard.SQLSTATE Class Domain. If v,, v2 ,..., 

DOMAIN = 
vmare all the SQLSTATE values whose 

Class vaGe is given by the value of E,<hen E is equivalent to the list of static expressions v,, v2 ,..., v 
See annex A for the text of the predefined module SAMeDL Standard. See 22.1 of ISO/IEC 9075:19& 
for the Standard values of SQLSTATE. Other values of SQLSTATE may be defined by an implemen- 
tation. 

8. If 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 preferred form. sqlcode is a feature deprecated in ISO/IEC 90751992, annex D. 

A status-assignment takes the form of a list of alternatives as found in Ada case Statements, aggregates, and representation 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: 

Sqktah! Status Standard-Map 
named Is-Found 
uses boolean 

is 
(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.) lt 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. lt eliminates the distinction between a successful completion and a completion in which a warning 

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

specification and 22 in ISO/IEC 9075: 1992.) 

Status Single-Row-Select-Map 
named Result 
uses Single-Row-Status iS ( 

CardinalityJiolationNo-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 => EiiSe Transaction-Rollback); 

End Examples 

7.2 Schema Modules 
schemamodule ::= 

[context] 
[extended] Schema module identifier 1 is - 

{Schema element} 
end [identi%er-21; 

schema-element ::= 
table-definition 1 view-definition 1 SQL-grant-Statement 1 
extended-schema-element 

SQL grant Statement ::= - 
(See-k.36 of ISO/IEC 9075:1992) 

1. If present, identifier 2 shall be equivalent to identifier 1. Identifier 1 is the narne of the Schema module. - - - - 

2. Identifier-1 shall be different from any other Schema module name (See clause 11 .l of ISO/IEC 90751992). 

3. An extended Schema element may appear in a schema-module only if the keyword extended appears in 
the associated Schema module declaration. 

7.2.1 Table Definitions 
table-definition ::= 

[extended] table identif ier 1 is 
table-element {, tabie-element} 

end [identifier-21 ; 

table-element ::= 
column-definition 1 table-constraint-definition 1 
extended-table-element 

column-definition ::= 
SQL-column-name [SQL-data-type] 

[SQL-default-clause] 
[column-constraint] : domain-reference 

SQL default clause ::= 
-(See lly5 in ISO/IEC 9075:1992) 

column-constraint ::= 
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notnull [SQL-unique specification] 1 
SQL-reference-specification 1 
check ( search-condition ) 

SQL-unique-specification ::= 
(see 11.7 in ISO/IEC 9075:1992) 

SQL reference specification ::= 
-(See 11.8?m ISO/IEC 9075:1992) 

table-constraint-definition ::= 
SQL-unique-constraint-definition 1 
SQL-referential-constraint-definition 1 
check-constraint definition - 

SQL-unique-constraint-definition ::= 
(see 11.7 in ISO/IEC 90753992) 

SQL-referential-constraint-definition ::= 
(see 11.8 in ISO/IEC 9075:1992) 

check-constraint-definition ::= 
check ( search-condition ) 

1. If present, identifier 2 shall be equivalent to identifier 1. 
table definition. - 

- Identifier 1 is the narne of the table and the - 
- 

2. The name of the table definition shall be different from the name of any other table definition or 
view definition in the encking 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 
table definition. - 

5. If the column constraint is absent from a column 
null only domain. 

definition, then the domain reference shall not be to a not - - 

6. For the semantics of not null, see 11.4 and 11.7 of ISO/IEC 90751992. For the semantics of check, see 
11.4 and 11.8 of lSO/IEC 90751992. 

7. Suppose that column definition CD is of the form - 
CN [DT] [DC] [CC] : D; 

a. The domain of CD, denoted DOMAIN( is D. If DT is present, then conversion between 
DBMS TYPE(D) (see 7.1.3 of this specification) and DT shall be legal in both directions by the rules of 
SQL (9.1 and 9.2 of ISO/IEC 9075:1992) unless either DT or DBMS TYPE(D) is an implementation 
defined dbms-type (see 7.1 .1.3 of this specification), in which case both conversions shall be legal by 
the implementation defined rules. 

b. Define DATACLASS( CD) as DATACLASS( 0). 

c. Define LENGTH(CD) as LENGTH(D). 

d. Define SCALE(CD) as SCALE( 0). 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 i.7 of this specification). 

7.2.2 View Definitions 
view-definition ::= 

[extended] view identifier 1 - 
[view column~list] - 

as query-spec 
[ with check Option] 

end [identifier-21; 

query-spec ::= 
query-specification 1 
extended-query-specification 

view-column-list ::= 
( column-name {, column-name } > 

1. If present, identifier 2 shall be equivalent to identifier 1. - - Identifier 1 is the name of the view and the - 
view-definition. 

2. The name of the view definition shall be different from the name of any other table definition or - - 
view definition in the enclosing Schema module. - 

3. A query - spec may be an extended - query - specification only if the keyword extended appears in the as- 
sociated view-definition. 

Note: Examples 

The following is an example of a Schema module. 

schemamodule Parts-Suppliers-Database is 

-- the Parts table 
table P is 

PNO not null : PartNumbers, 
PNAME : PartNames, 
COLOR : Colors, 
WEIGHT : Weight-In-Pounds 
CITY : City-Names, 
unique ( PNo) 

end P; 

-- the Suppliers table 
table s is 

SN0 not null : SupplierNumbers 
SNAME : Supplier-Names, 
"STATUS" : StatusJalues, 
CITY : City-Names, 
unique (SNO) 

end S; 

-- the Orders table 
table SP is 

-- 7.2.1: #l and #2 

-- 7.2.1: #3 and #4 
-- 7.2.1: #5 

-- 7.2.1: # 1 and #2 

-- 7.2.1: #3 and #4 
-- 7.2.1: #5 
-- 5.3 

-- 7.2.1: #l and #2 

SN0 charac ter (5) not null : SupplierNumbers, 
PNO charac ter(6) notnull : PartNumbers, 

-- 7.2.1: #3 and #4 
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QTY integer 
unique (mo, PNo) 

ISO/IEC 12227: 1995(E) 

: Quantities, -- 7.2.1: #5 

end SP; 

-- the PartNumbe 
view PNo-CITY as 7.2.2: #l and #2 

select distinct PNO, CITY 
from sp, s 

where SP.SNO = S.SNO 

end PNO-CITY; 

end Parts-Supp liers_Database 

End Examples 

7.3 Data Conversions 
The procedures that are described in an abstract module (see clause 8 of this specification) transmit data 
between an Ada application and a DBMS. Those data undergo a conversion during the execution of those 
procedures. Constants and enumeration literals used in Statements are replaced by their database represen- 
tation in the form of the Statement in the concrete module. This process occurs at module compile time. Both 
processes are described in this clause. 

Execution Time Conversions 
The execution time conversions check for and appropriately translate null values; for not null values, the conver- 
sion method identified by the appropriate base domain definition (see 7.1 .1.3 of this specification) is executed. 

Input Parameter conversion rule. If the type of an input Parameter is null-bearing, then in the corresponding 
SQL procedure there is an associated SQL - Parameter - specification to which an SQL indicator - - Parameter has 
been assigned. (See 8.6 and 8.8 of this specification.) If, for any execution of the procedure, the value of the 
input Parameter is null, then the indicator Parameter is assigned a negative value. (See 4.17.2 and General Rule 
6 in 6.2 of ISO/IEC 90751992.) Otherwise, the indicator Parameter shall be non-negative and 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 Parameter by the 
conversion process identified for the base domain (7.1 .1.3 of this specification). 

Output Parameter conversion rule. For output Parameters of procedures containing either fetch or select 
Statements, this process is run in reverse. Let SP be a select Parameter. Then the corresponding SQL procedure 
has a data Parameter and an indicator Parameter corresponding to SP (see 8.2, 8.5, and 8.7 of this specifica- 
tion). For any execution of the procedure: 

-- If the indicator Parameter is negative, then 

-- if the type of the Ada record component COMP,,,(SP) (see 8.2 and 8.5 of this specification) is null- 
bearing, then COMP,d,(SP) is set t0 the null ValUe; e/Se 

-0 if the type of COMP,,,(SP) is not null-bearing, the exception SAMeDL-Standard.NullJ/alue-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 DBLengAd, (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 
enumeration literals) used in value lists of insert Statements (see 8.8) and value expressions (see 8.10 of this 
specification) require that they be replaced in the generated SQL code by representations known to the DBMS. 
For enumeration literals, the enumeration mapping is used (see 7.1 .l .l , 7.1 .1.3 and 7.1.3 of this specification). 

Let V be an identifier. If V is not a reference to a constant, a domain Parameter, or an enumeration Iiteral, then V 
is not static and undergoes no compile time conversion. 

If V is a reference to 

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

-- a domain Parameter param of domain D, and D assigns the expression E to param (see 7.1.3 of this 
specif ication), 

-- or an enumeration literal El from enumeration domain D (see 8.3, 8.8, 8.10, and 8.11 of this specification), 
and D assigns the expression E to V, 

then V is replaced by the static expression SQL,,(E) (see 8.10 of this specification). 

8 Abstract Module Description Language 

8.1 Abstract Modules 
abstractmodule ::= 

[context] 
[extended] abstract module identif ier 1 is - 

authorization schema-reference 
{definition} 
{procedure or cursor} 

end [identifier21; 

procedure or cursor ::= - - 
cursor-declaration 1 procedure-declaration 

1. When present, identifier 2 shall be equivalent to identifier 1. Identifier 1 is the narne 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 90751992. 
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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 - - 
specification) only if the keyword extended appears in the abstract module declaration. 

Ada Semantics 
For each abstract module within a compilation unit there is a corresponding Ada library unit package the name of 
which is the name of the abstract module, that is, AdalD(identifier-1). The Ada construct giving the Ada seman- 
tics of each procedure, cursor, or declaration within an abstract module is declared within the specification of that 
library unit package. Nothing else appears in the specification of that package. 

SQL Semantics 
There is an SQL module associated with each abstract module that gives the SQL semantics of the abstract 
module. The name of the SQL module is implementation defined. The language clause of the SQL module shall 
specify Ada. The module authorization clause is implementation defined. See clause 12 of ISO/IEC 90751992. 

8.2 Procedures 
The procedures discussed in this clause are not associated with a cursor. Cursor procedures are discussed in 
8.5 of this specification. 

For every procedure declared within an abstract module there is an Ada procedure declared within the library 
unit package specification corresponding to that abstract module (see 8.1 of this specification) and an SQL 
procedure declared within the corresponding SQL module. A call to the Ada procedure results in the execution 
of the SQL procedure. 

procedure declaration ::= 
[extended] procedure identifier 1 - [inputsarameter list] is - 

Statement [status-clause]; 

Statement ::= 
commit-Statement 1 delete-Statement 1 
insert-Statement-values ( insert-Statement-mery 1 
rollback-statement 1 
select-Statement 1 update-Statement 1 
extended-Statement 

1. ldentifier 1 is the narne of the procedure. - 

2. An input Parameter list may appear only in conjunction with Statements that take input Parameters or with 
extended Statements. In particular, such lists shall not appear in conjunction with a commit-Statement, 
rollback-statement, or an insert-Statement-values. 

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

Ada Semantics 
Esch procedure declaration P shall be assigned an Ada procedure declaration PAda 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 PAda 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 k10) in the input - Parameter - list given by INP,, INP,, . . . , 
INP,. Then the ith Parameter declaration in the Ada formal - - part of PAda, denoted PARM,,,(INPi) for i<k, is 
given by 

AdaNAME(INPi) : hl AdaTYPE(INPi) 
(See 8.6 of this specification.) 

2. If the Statement within the procedure is a select-Statement, then the (k+l)sf Parameter in the 
Ada formalpart of PAda - 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 Statement. Th<n the name of the row record Parameter is PARM 
Parameter is TYPE 

ROW(/C); the name of the type of that 
RO,J/C). See 8.9 of this specification. If IC contains the keyword new, then the declara- 

tive region containing the declaration of PAda shall also contain the declaration of TYPE,,,(K). 

The names, types, and Order of the components of the row record Parameter are determined from the 
select-list 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 whose 
sequence of components is given by the sequence 

. . . 'OMPAda (SPi) [DBLengAd,(SPi)] . . . 
where COMP,,,(SPi) is given by 

AdaNAME(SPi) : AdaTYPE(SPi) 
provded that AdaNAME(SPi) and AdaTYPE(SPi) are defined (see 8.7 of this specification). The record 
component COMP,,,(SPi) is otherwise undefined. The record component DBLengAd,(SPi) is given by 

DBLngNAME(SPi) : Ada-Indicator-Type 
where Ada Indicator Type is the type SQL Standard.lndicator Type (see 12.3.8.a.iii of ISO/IEC 
9075:1992),>rovidedthat DBLngNAME(SPi) is defined; otherwise this-component is not present. 

Note: COMP,,,(SPi) is undefined only if the ifh select Parameter is improperly written; whereas DBLeng,,,(SPi) is undefined 
when the ith select Parameter does not have a dblength Phrase. See 8.7 of this specification. 

3. If the Statement within the procedure is an insert Statement values and it is not the case that the - - 
insert-value-list is present and consists solely of Iiterals and constants, then the first Parameter is a row 
record. The mode of the record Parameter is in. 

Let IC be the insertfrom clause appearing (possibly by assumption, see 8.3 of this specification) in the 
Statement. Then the name of the row record Parameter is PARM Row(/C); the name of the type of that 
Parameter is TYPE Row(lC). See 8.9 of this specification. If IC contains the keyword new, then the declara- 
tive region containing the declaration of PAda also contains the declaration of TYPER,,( 

The names, types, and Order of the components of the record type are determined from the 
insert-column-list and insert-value-list. So, let C,, C,, . . . , C, be the subsequence of 
insert - column-specifications appearing in an insert column list such that the corresponding element of the - - 
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insert value list is not a Iiteral or constant reference. Then the row record type is equivalent in the sense of 
3.2.1 Öand 3r7.2 of ISO 8652:1987, to the record whose ith component COMPAda(Ci) for 1 <ilm is given by 

AdaNAME : AdaTYPE 
(See 8.8 of this specification). 

4. If the Statement within the procedure is an extended 
- 

Statement, see 6.7 of this specification; for extended 
Parameter lists, see 8.6 of this specification. 

5. For all procedures, regardless of Statement type, if a Status clause appears in the procedure declaration, 
then the final Parameter is a Status Parameter of mode out.?or the name and type of this Parameter, see 
7.1.8 and 8.13 of this specification. 

SQL Semantics 
Esch procedure declaration P shall be assigned an SQL procedure PSQL within the SQL module for the abstract 
module in which the procedure appears. PsaL 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 every SQL procedure un- 
less a Status <lause appears in the procedure declaration that references a Status map specifying sqlcode 
in which ca& an SQLCODE Parameter is declared. (See 7.1.8 and 8.13 of this specification.) Other 
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 the SQL 
Parameters derived from the input Parameter list-of the procedure, as described in 8.6 of this specifica- 
tion, appear in the Parameter deckkations of PiQL. 

b. If the Statement is an insert Statement values, then the SQL Parameters are determined by the sub- 
sequence of insert column Specificatiois in the insert column list whose corresponding entry in the - - - - 
insert-value-list is a column-name (thus not a literal or constant-reference). See 8.8 of this specifica- 
tion. 

c. If the Statement is a select - Statement, 
the select-list of the select 

then the SQL Parameter declarations for Ps,, are determined by 
- Statement, as described in 8.7 of this specification. 

d. If the Statement is an extended - Statement, see 6.7 of this specification. 

3. An SQL-SQL-data-Statement or SQL-SQL-data-Change-Statement (see 12.5 in ISO/IEC 9075:1992). This 
is derived from the Statement in the procedure declaration by the rules in 6.7 and 8.3 of this specification. 

Interface Semantics 
A cal1 to the Ada procedure PAda shall have effects that cannot be distinguished from the following: 

1. The procedure PSQL 
lNDIC,,,( INP) 

is executed in an environment in which the values of Parameters PARMsQL(lNP) and 
(see 8.6 of this specification) are set from the value of PARM,,,(lNP) (see Ada Semantics 

above) according to the rule for input Parameters of 7.3 of this specification. This holds for every input 
Parameter INP in the input - Parameter - list of the procedure or for every column Parameter INP in the 
insert-column-list of an insert-Statement-values whose corresponding entry in the insert-column-list is an 
SQL - column-name (thus not a Iiteral 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,,,(SPi) and DBLengAd,(SPi) are set from the 
values of the actual Parameters associated with the SQL formal Parameters PARMsQL(SPi) and 
lNDIC,,,( SPi) (see 8.7 of this specification), according to the rule for output Parameters of 7.3 of this 
specification. 

Note: Examples 

The following are examples of procedure declarations. The first is a declaration of a procedure with no input Parameters. 

procedure Parts-Suppliers-Commit is 

commit werk; 

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

procedure Parts-Suppliers-Commit; 

The next procedure declaration contains an input Parameter and a Status clause. 

procedure Dele te_Part s ( 
Input-Pname named Part-Name : Part-Names) iS 

delete from P 
where PNAME = Input-Pname 
Status Operation-Map named Delete-Status 

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

procedure Delete-Parts ( 
Part-Name : hl Part-Names-Type; -- 8.6: Ada Semantics #l 

-- 8.2: Ada Semantics #l, #2 
Delete-Status : Out Operation-Status); -- 8.2: Ada Semantics #5 

A somewhat more complex example, involving a row record: the SAMeDL procedure: 

procedure Insert-Redparts is 
insert into P 

(PNO named PartNumber, 
PNAME named Part-Name, 
COLOR, 
CITY) 

frOm Red-Parts 
VdUeS (PNO, PNAME, Red, CITY); 

produces the following Ada declarations: 
vpe Insert-Redparts-Row-Type -- 8.2, Ada semantics #3, 8.9 

is record 
Part-Number : PartNumbers-Type; -- 7.2.1 
Part-Name : PartNames-Type; 
City : CityNames-Type; 

end record ; 

procedure Insert-Redparts 
(Red-Parts : in Insert-Redp arts-Row-Typ 4 ; 

The color of all Parts inserted using the InsertJedparts 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 ::= commitwork 

rollback-statement ::= rollbackwerk 

delete Statement ::= 
dehtefrom table name 
[where search-cgndition] 

insert-Statement-query ::= 
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 tablename 
set set-item {, set-item} 
[ where search - condition] 

set-item ::= 
column-reference = update-value 

update-value ::= 
null 1 value-expression 

select-Statement ::= 
select [distinct 1 all] select-list 
[into clause] 
from Zause 
[where search condition] - 

In the following discussion, let ProcName be the name of the procedure in which the Statement appears. 

1. If no insert from clause appears within an insert Statement - - - values, then the following clause is assumed: - 
from Row : new P~OC/V2U?7e~Row~Type 

If an insert from clause which does not contain a record id appears in an insert Statement values, the 
record id - - 

- - - 
- 
: new ProcName-Row-Type 

is assumed. See 8.9 of this specification. 

2. If no into clause appears within a select - - Statement, then the following clause is assumed: 
into Row : new ProcName-Row-Type 

lf 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 SQLjable-n<me is assumed, in the Order in which 
the columns were declared (8.7.3 of ISO/IEC 90751992). 
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Note: Use of the empty insert-column-list is considered poor programming practice. The interpretation of the empty 
insertcolumn-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 I - - 
sertcolumn-list is 

ist is not p 
assu med. 

resen t, then a list consisting of the seq uence of column names in the 

b. The insert column list and insert - - value-list shall conform, as described in 8.8 of this specification. - 

5. If the Statement is an insert Statement query, then let C,, C,, . . . , C, be the columns appearing in an 
SQL insert column list, andfor each 1 I Km, let Di be DBMS-TYPE(C) (see 7.2 of this specification). The 
sele&arameters i; 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 formVE,, VE,, . . . , - VE,, for value - expressions, VEi. Then 

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

-- for each 12 Kn, VEi shall conform to Di (see 6.5 of this specification) and if DATACLASS(Di) is charac- 
ter, then LENGTH(VEi) shall not exceed LENGTH(Di). 

6. The following apply to update Statements. Let 
c=v 

be a set item within an update-Statement. Let D be DOMAIN( Then - 

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

b. Otherwise, v is a value expression. v shall conform to D (see 6.5 of this specification) and if 
DATACLASS(D) is Character, LENGTH(v) shall not exceed LENGTH(D). 

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

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

2. The delete-Statement is transformed into an SQL delete Statement searched by applying the transfor- 
mation SQL,, described in 8.11 of this specificationjo the iearch condition of the where clause, if present. 
The remainder of the Statement is unchanged. 

3. The insert-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 each - 
select-Parameter of the select-list in the quety-specification. 

b. Removing any as keywords, if present, from the from-clause in the query - specification. 

c. Applying the transformation SQL,, 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-statementvalues 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 SQLvE to the value expressions in the set-items of the Statement and by applying the transformation 
SQLsc 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 Wget /ist, where farget /ist is as specified in 8.7 of this specification, and 
removing the into-clause in the Statement, if any. 

c. Removing any as keywords, if present, from the from-clause. 

d. Applying the transformation SQL,, described in 8.11 of this specification to the search conditions, 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 - 
[inputsarameter list] - 

for 
guery 
[SQL-Order by - - clause] 

; 
[ is cursorprocedures 

end [identifier-2];] 

query ::= 
query expression - 1 extended-query expression - 

query expression ::= 
qGery_term 1 
query expression - union[all] query term - 

query term ::= - 
query-specification 1 
(query_expression) 

query specification ::= 
select [distinct I all ] select-list 

from clause 
[where search condition] 
[SQL-group-bF&lause] 
[having search condition] - 

1. Identifier 1 is the narne 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 no Union Operator in the query expression in the cursor - - declaration, then the names, types, and Order 
of the components of any record type used as a row record formal Parameter type in any fetch procedure for this 
cursor are determined from the select-list as specified for the select-Statement in 8.2 and 8.7 of this specifica- 
tion. Otherwise, if Union is present, the select lists of all the query - - expressions in the cursor declaration shall - 
have the same length. The name and type of the ith component of the record type is determined by the set of 

‘th select-Parameters in the I location of the select lists Let there be 173 such select lists and let the set of 
select-Parameters appearing in the ‘th I location of th&se lists be denoted by {SP’,} = {VEr[named Id’i] [not nullji]} 
1 Ijlm. Then 

1. All these Parameters have the same Ada type, that is, AdaTYPE(SPji) = AdaTYPE(SPki) for all pairs 
1 <j k<m (see 8.7 of this specification). The Ada type of the ith Parameter, AdaTYPEi, is that type; in other -7 - 
words, AdaTYPEi = AdaTYPE(SPJi) for any 1 IjIm. 

Note: This is equivalent to the restriction that DOMAIN(VE’i) is the same domain, say DOMAINi, for all values of j (see 8.10 of this 
specification) and that either (i) DOMAIN, is a not null only domain, or (ii) not null is specified for either all or none of the 
Parameters. 

2. For all pairs j, k such that a named - Phrase appears in SPji and SPki, Idji shall equal Idki. Then that name, 
AdaNAMEi, satisfies AdaNAMEi = ld, for any such j. If there are no such pairs (that is, if a named Phrase 
appears in none of the select-Parameters), then AdaNAME(VEji) shall equal AdaNAME(VEki) for all pairs 
1 <j k<m and shall not equal NO NAME (see 8.10 of this specification). Then AdaNAMEi = AdaNAME(VEji) -7 - - 
for any j<m. 

3. For all pairs j, k such that a dblength Phrase appears in either SP’, or SPki, then a dblength Phrase shall 
appear in both SPji and SP ki. Furthermore, DBLngNAME(SPji) shall equal DBLngNAME(SPki). Then 
DBLngNAMEi shall be that name. If the dblength Phrase appears in no SP’, for any j, then DBLngNAMEi is 
said to be null; otherwise, DBLngNAMEi is undefined. 

The type of the row record Parameter is equivalent in the sense of 3.2.10 and 3.7.2 of ISO 8652:1987, to a 
record type whose sequence of components is given by the sequence 

. . . 'OMP,da (SP;) [DBLenCJ,d,(SPi)] . . . 
where COMPAda(SPi) is given by 

AdaNAMEi : AdaTYPE; 
provided that AdaNAMEi and AdaTYPEi are defined; the record component COMPAda(SPi) is otherwise un- 
defined. The record Component DBLengAda(SPi) is given by 

DBLnCJNAMEi : Ada-Indicator-Type 
where Ada-lndicator-Type is the type SQL-Standard.Indicator-Type (see 12.3.8.a.iii in ISO/IEC 9075:1992), 
provided that DBLngNAMEi is defined. If DBLngNAMEi is null, this component is not present in the row record 
Parameter. 
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SQL Semantics 
A cursor declaration is transformed into an SQL cursor declaration as follows. 

1. The string “declare ” 
dropped. 

is prepended to the cursor declaration and, if present, the keyword extended is 

2. The input Parameter list and cursor procedures are discarded, as is the keyword cursor and the is l  l  . 
end bracket. The curCor name identif& 1 is transformed into SQLN&identifier - - 1). 

3. The string ” cursor ” is inserted immediately after the transformed cursor name, but before the keyword for. 

4. The select list is transformed into an SQL_select-list as described in 8.7 of this specification. - 

5. Any as keywords present are removed from the from clause. - 

6. The search conditions are transformed using the transform SQL sc of 8.11 of this specification. 

The remainder of the declaration is unchanged. 
Note: Examples 

The following note consists of two examples of cursor-declarations: the first contains a simple cursor-declaration, while the second contains 

a more complex declaration that exercises many of the features of the Syntax. In both cases the generated Ada Code is shown, annotated 

with references to the appropriate clauses of the language definition. 

The example below is a simple cursor-declaration. 
cursor Select-Suppliers 

for 
select SNO, SNAME, YTATUP, CITY dblength -- 5.3 

from s 
; 

This declaration produces the following Ada Code. 
package Select-Suppliers is -- 8.4: Ada Semantics 

type ROW Type - iS record -- 8.5, #5 and #8 
Sn0 : Supplier-Numbers-Type; -- 8.5, #3 and #8 
Sname : Supplier-Names-Type; 
STATUS : StatusJalues-Type; 
City : City-Names-Type; 
City-Dblength : SQL-Standard.Indicator-Type; 

end record ; 

procedure Open; -- 8.5: #3 

procedure Fetch ( -- 8.5: #5 
Row : inOUt Row-Type; 
Is-Found : out boolean) ; 

-- 8.5: #8 and Ada 
-- 8.5: #5 and Ada 

Semantics 
Semantics 

#3 
#6 

procedure Glose; -- 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 nOt tlull; 
Adjustment named StatusAdjustment : StatusValues notnull) 

for 
select SN0 named SupplierNumber, 

SNAME named SupplierName, 
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"STATUS" + Adjustment named Adjusted-Status, -- 5.3 
CITY named Supplier-City 

from s 
where CITY = Input-City 

is 

procedure Open-Supplier-Ope 
open Supplier-Operations 

rations is 
.  
I  

procedure Fetch Supplier Tuple is 
fetch SupplierOperati&s 

int0 Supplier-Row-Record : new Supplier-Row-Record-Type 
Status My-Map named Fetch-Status; 

procedure Cl .ose-Suppl 
close; -- optional 

i er-Oper *ation .S is 
cursor name' omitted 

procedure Update-Supplier-Status ( 
Input-Status named Updated-Status : StatusJalues notnull; 
Input-Adjustment named Adjustment : StatusJalues) iS 

update s 
set "STATUS" = Input-Status + Input-Adjustment - 5.3 
wherecurrentof Supplier-Operations; 

procedure Delete-Supplier is 
delete from s; 
-- optional "where current of 'cursor name'" omitted 

end Supplier-Operations; 

This declaration produces the following Ada Code. 
package Supplier-Operations is -- 8.4: Ada Semantics 

type Supplier-Row-Record-Type k 
record -- 8.5: Ada Semantics #5 #8 

Supplier-Number : SupplierNumbers-Type; 
-- 8.5: Ada Semantics #3 #8 

Supplier-Name : Supplier-Names-Type; 
Adjusted-Status : StatusJalues-Type; 
Supplier-City : City-Names-Type; 

end record ; 

procedure Open-Supplier-Operations ( 
SupplierCity : in CityNamesNotNull; -- 8.5: Ada Semantics 
Status-Adjustment : in StatusJalues-Not-Null); -- #l, #3, Modes 

procedure Fetch-Supplier-Tuple ( 
Supplier-Row-Record : in Out Supplier-Row-Record-Type; -- 8.5 
Fetch-Status : Out Operation-Status); -- 8.5 

procedure Glose-Supplier-Operations; 

procedure Update-Supplier-Status ( 
Updated-Status : in StatusJaluesNot-Null; -- 8.5: Ada Semantics #2 
Adjustment : kl StatusJalues-Type); -- 8.5: Ada Semantics 

procedure Delete-Supplier; 

end Supplier-Operations; 

End Examples 
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8.5 Cursor Procedures 
cursor_procedures ::= 

cursorsrocedure {cursor>rocedure} 

cursorJrocedure ::= 
[extended] procedure identif ier 1 
[input-parameter list] is - - 
cursor-Statement 
[Status clause] - 
; 

cursor-Statement ::= 
open-Statement 1 fetch-Statement 1 close-Statement ( 
cursor-update-Statement ( cursor-delete-Statement 1 
extended-cursor-Statement 

open-Statement ::= 
open [identifier] 

fetch Statement ::= 
f&h [identifier] [into clause] - 

close-Statement ::= 
ctose [identifier] 

cursor-update-Statement ::= 
update table-name 
set set-item {, set item} 
[where current of identifier] 

cursor-delete-Statement ::= 
deletefrom table name 
[where current of identif ier] 

1. Identifier 1 is the narne of the procedure. - 

2. An input Parameter list may only appear in conjunction with Statements that take input Parameters. In par- 
ticular, such lists shall not appear in conjunction with open, close, fetch and cursor delete Statements. Only a 
cursor-update-Statement or an extended - cursor-Statement may take an inputgaiameter list. - 

3. If no open Statement appears in a list of cursor 
assumed. - 

- procedures, the declaration procedure “open” is open; is 

4. If no close Statement appears in a list of cursor 
assumed. - 

- procedures, the declaration procedure “close” is close; is 

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 
also apply to the set-items of 

the set items of 
a cursor - update- 

a non-cursor 
-Statement. 

update Statement - (see 8.3 of this specification) 
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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 cursor Statement may be an extended cursor-Statement only if the keyword extended appears in the - 
cursor-procedure declaration. If the keywird extended appears in the cursor procedure declaration, then 
the keyword extended shall appear within the declaration of the cursor in which the cursor procedure is - 
declared. 

Ada Semantics 
Esch procedure declaration P that appears in or is assumed to appear in a cursor procedures list shall be - 
assigned an Ada procedure declaration PAda that satisfies the following constraints. 

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

-- The simple name of PAda is AdalD(identifier - l), the name of P. 
Note: The default open, fetch and close procedures use delimited identifiers (see 5.3 of this specification) as their procedure 
names. 

The Parameter profiles of the Ada procedures depend in patt on the Statement within the procedure, as follows: 

1. For open Statements: Let INP,, INP,, . . . , INP, k20 be the list of input Parameters in the 
input - Parameter - list of the cursor declaration within which the procedure appears. Then PARMAda(INPi), - 
the ifh Parameter of the Ada formal patt, is of the form - - 

AdaNAME(INPi) : hl AdaTYPE(INP$ 

forl < i< k (see 8.6 of this specification). 

2. For cursor - update - Statements: Let INP,, INP,, . . . , INP, k20 be the list of input Parameters in the 
input - Parameter - list of the Statement. Then PARM,,, (INPi), the ith Parameter of the Ada formal Part, is of - - 
the form 

AdaNAME(INPi) : hl AdaTYPE(INPi) 

forl 2 i < k (see 8.6 of this specification). 

3. For fetch Statements: The first Parameter is a row record Parameter of mode in out. The names, Order, and 
types of 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 row 
record formal-parameter is PARM,,,(/C), and the type of that parameter is TYPER,,( See 8.9 of this 
specification. lf IC contains the keyword new, then the declarative region containing the declaration of PAda 
shall contain the declaration of TYPE,,,(K). 

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 Iists, see 8.6 of this 
specif ication. 

50 Database Programming Language - SAMeDL 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 12
22

7:1
99

5

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


o ISO/IEC ISO/lEC 12227:1995(E) 

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

SQL Semantics - 
Esch procedure P that appears in or is assumed to appear in a cursor - procedures list shall be assigned an SQL 
procedure PsQ, within the SQL module for the abstract module within which the cursor-procedures list appears. 
P,,, has three park: 

1. An SQL - procedure - name. This is implementation defined. 

2. A list of SQL-parameter-declarations. An SQLSTATE Parameter is declared for every SQL procedure un- 
less a Status clause appears in the procedure declaration that references a Status map specifying sqlcode, 
in which case an SQLCODE Parameter is declared. (See 7.1.8 and 8.13 of this specification.) 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 derived from the input Parameter list of 
the cursor-declaration as described in 8.6 of this specification appear in the paramet& declarations of 
PSQL= 

b. If the Statement is a cursor update Statement, - - then the SQL Parameters derived from the 
inputparameter-list of the cursor-update-Statement as described in 8.6 of this specification appear in 
the Parameter declarations of PsQL. 

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) of this specification appear in the Parameter deckrations of - 
psc2L= 

The Order of the Parameters within the list is implementation defined. 

3. An SQL-SQL-data-Statement or SQL SQL-data-Change-Statement. (See 12. in ISO/IEC 90751992.) This 
is derived from the Statement in the pröcedure declaration, as follows. 

a. If the Statement is an 
the cursor name. 

open - Statement, then the SQL open Statement is - - open SQL,,,,(C)9 where C is 

b. If the Statement is a close - Statement, then the SQL - close-Statement is close SQL,,,,(C), where C is 
the cursor name. 

c. If the Statement is the cursor-delete-Statement 
delete from Id 7 - [where current of C] 

then the SQL-delete-Statement-positioned is identical, up to the addition of the where Phrase 
current of SQL NAME(C), replacing the where Phrase of the cur #sor-delete-s tatement, if present. 

1, where 

d. If the Statement is the cursor update Statement - - 
update Id 1 
set set-it&ms 
[where current of C] 

then the SQL update Statement - - positioned is formed by applying the transformation SQL,, defined in 
8.10 of this specificatk 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 SQL,,,,(C). 
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e. lf the Statement is a fetch-Statement, then the SQL-fetch-Statement is 
fetch SQ&~~ (C) into twget /ist 

where C is the cursor name and target /ist as described in 8.7 of this specification. 

f. If the Statement is an extended - Statement, see 6.7 of this specification. 

Interface Semantics 
A cal1 to the Ada procedure PAda shall have effects that tan not be distinguished from the following: 

1. The procedure PsQL is executed in an environment in which the values of Parameters PARMsoL(INP) and 
INDIC,,,( INP) (see 8.6 of this specification) are set from the value of PARM,,,(INP) (see Ada semantics 
above) according to the rule of 7.3 of this specification for every input Parameter, INP, in either the 
input-parameter-list of the cursor-declaration for open procedures, or the input-parameter-list of the proce- 
dure itself for update procedures. 

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 fetch Statement, then the value of the 
row record components COMP,,,(SPi) and DBLengAd, (SPi), are set from the values of the actual 
Parameters associated with the SQL formal Parameters PARMsoL(SPi) and INDICsQL(SPi) (see 8.7 of this 
specification) according to the rule of 7.3 of this specification. 

8.6 Input Parameter Lists 

Input Parameter lists declare the Parameters of the procedure, cursor, or cursor procedure declaration in which 
they appear. The list consists of Parameter declarations that are separated with semicolons, in the manner of 
Ada formal Parameter declarations. 

Esch Parameter declaration of a procedure or cursor procedure P is represented as an 
Ada - - - parameter-specification within the Ada formal part of the procedure PAda; each Parameter declaration 
within a cursor declaration is represented as an Ada - Parameter - specification within the Ada - formalpart of the 
Ada open procedure. The Parameter is also represented as either one or two SQL Parameter declarations - - 
within the SQL - procedure PsQL. The second SQL Parameter declaration, if present, declares the indicator vari- 
able for the Parameter (see 4.17.2 of ISO/IEC 90751992). 

The Order of Parameter specification within the Ada formal part - - is given by the Order within the 
input The Order of the SQL declarations within the list of declarations in the SQL - - parameter-list. - Parameter 
procedure is implementation defined. 

inputparameter-list ::= 
(Parameter {; Parameter}) 

Parameter ::= 
identifier-1 [namedshrase] : 

[in] [Out] domain reference [notnull] - 
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Ada Semantics 
Let INP be a Parameter the textual representation of which is given by 

h-7 [ named 1cY’ZJ : [in] [out] [W-3. ] ld_4 [ not null] 
then ld 7 is the name of the Parameter. - 

The domain associated with INP, denoted DOMAIN(INP), is the domain referenced by [Id 3.]/d 4. Let - - 
DOMAIN(INP) = D. Then 

-- LENGTH(INP) = LENGTH(D) 

-- SCALE(INP) = SCALE(D) 

-- DATACLASS(INP) = DATACLASS(D) 

The functions AdaNAME and AdaTYPE are defined on Parameters as follows: 

1. If /&2 is present in the definition of INP, then AdaNAME = AdalD(/c#‘-2) otherwise, AdaNAME = 
AdalD(/d+‘I). For no two Parameters, /Np, and /NP,, in an input Parameter list shall AdaNAME(/W,) = 
AdaNAME(IW&. 

2. AdaTYPE(/Nf) shall be the name of a type within the domain identified by the domain reference [Id 3.]/d 4. 
If not null appears within the textual representation of INP, orthe domain identified by>he domain referer&e 
is not null only, then AdaTYPE(INP) shall be the name of the not null-bearing type within thc identified 
domain; otherwise it shall be the name of the null-bearing type within that domain (see 7.1.3 of this specifica- 
tion). 

The optional out may occur only in a Parameter that is associated with a procedure or cursor that is extended. 
The optional in, however, may be included in any Parameter declaration. 

Given /Was defined above, define mode(//VP) to be 

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

-0 out, if INPcontains out but not in. 

-- in out, if /Np contains both in and out. 

Then the generated Parameter, PARM &lNP), in the Ada formal - - patt is of the form 
AdaNAME(/NP) : mode(/W) AdaTYPE(/NP) ; 

SQL Semantics 
Let INP be as given above and let D be the domain referenced by [Id 3.]/d 4. The SQL Parameter - - 
PARMsoL(INP) is declared by the following SQL - Parameter declaration - 

:SQLNAME (Id i) 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 [/&3.]/cI-4 does not identify a not null only domain, then the Parameter 

IND&,,( INP) is defined and is declared by the SQL - Parameter declaration - 
:INDICNmE ( 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 90751992). The name INDIC,,,E( INP) shall not appear as the name of any other Parameter of the 
enclosing procedure. 

8.7 Select Parameter Lists 

Select Parameter lists serve to inform the DBMS of what data are to be retrieved by a select or fetch Statement. 
They also specify the names and types of the components of a record type-the so called row record 
type-which 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). 

select-list ::= 
* 1 select-parameter {, select-parameter} 

selectparameter ::= 
value-expression [namedxhrase] [ not null] 

[dblength [named_phrase]] 

1. The select list star (“*“) is equivalent to a sequence of select Parameters described as follows: Let T,, T,, . . 
T, be the list of the exposed table names in the table expression from clause for the query specification in 

which the select list appears (see 7.9 of ISO/IEC 90751992). Let Ui, for 1 5 i < k be defined as Si - Vi if Ti 
is of the form Si . Vi (i.e., Si is a Schema - name, and Vi is a table name); otherwise, Ui is Ti. In other words, Ui 
is Ti with evety dot “.” replaced by an underscore ‘L_“. Let Ai,, 9 Ai,23 . . . , Ai m be the names of the columns 
of the table named Ti. Then the select list is given by the sequence T, , $, named U, _ A, 1, T, . A,,, 
named U, _ A, 2, . . . , Ti . Ai j named Ui _ Aij, . . . , T, . A, m named U, _ A, m. That is, the columns are 
listed in the Order in which they were defined (see 7.2 of this specification) Within the Order in which the 
tables were named in the from clause. - 

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

Use of * as a select list in an abstract module is considered poor programming practice. The interpretation of * is subject to 
Change with time as the database design changes. Programs that use * as a select list present maintenance difficulties not 
presented by programs supplying a proper select list- 

In the following discussion, assume that a select list ‘*’ has been replaced by its equivalent list, as described 
above. 

2. If the keyword dblength is present, then value expression shall have the dataclass Character. - 

3. Let VE be the value expression appearing in a select 
and VE shall conform to DOMAIN( 

- Parameter. DOMAIN shall not be NO DOMAIN - 

Ada Semantics 
Let SP be a select Parameter written as 

VE [named /&1] [not null] 
[dblength [ named /u”2] ] 

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

-0 Let DOMAIN = 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 is the name of the not null-bearing type name within the 
domain D; else AdaTYPE is the name of the null-bearing type within the domain D. 
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-- If DOMAIN = NO DOMAIN then AdaTYPE is undefined. - 

-- If Id 1 appears in SP, then AdaNAME = AdaID(/o+‘+‘7); else AdaNAME = AdaNAME (See 8.10 sf 
thisspecification). 

-- If the dblength Phrase appears in SP, then 

-- if 162 is present then DBLngNAME(SP)=AdalD(/o+“2) 

-- else, DBLngNAME(SP)=AdaNAME(SP) - DbLength 

Otherwise, DBLngNAME(SP) is undefined. 

-- DBLngNAME(SP) and AdaNAME shall not appear as either DBLngNAME(SPJ or as AdaNAME(SPJ for 
any other select - Parameter SPi 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. - - 

2. A list of SQL - Parameter declarations. - 

3. Either an SQL select - - target - list within a select Statement or an SQL fetch - target - - list within a fetch state- 
ment. 

An SQL select list is derived from a select list as follows: - - - 

-- The select list * becomes the SQL select list *. - - - 

-- Otherwise, suppose SP,, SP,, . . . , SP, is a select-list, where SPi is given by: 
VEi [ named /&$] [ not null] i [dblength, [ named /d-2,] ] 

The SQL select list, SP’,, SP’,, . . . , - SP’, is formed by setting SP’i to SQLvr$VEi). 

For the purpose of defining the SQL - Parameter - declarations and target list generated from a select - list, let SP,, 

SP 2’ l -.9 SP,, be the select list supplied or the select list that replaced the select list * as described above. - - - 
Let each SPi be as given above. Then 

-- There are two SQL Parameters associated with each select Parameter, SPi. They are PARM,,,(SPi) and 
INDIC saL(SPi), where the SQL - Parameter - declaration declakg PARMsoL(SPi) is 

= SQL,,, (SPi) DBMS_TYPE(DOMAIN(VEi)) 
and the SQL - Parameter - declaration declaring INDICsQL(SPi) is 

:INDIC,,, ( Spi ) indicator=type 

where SQL NAME(SPi) and INDIC NAME(SPi) are SQL identifiers not appearing elsewhere. - 

-- The target list generated from a select-list is a comma-separated list of SQL 
ISO/IEC 90751992). The ith SQL target specification in the target list is 

target-specifications 
- 

(6.2 of 
- - 

:SQ~~,(SPi) INDICATOR :INDIC,,,,(SPi) 
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_columnJist ::= 

insert-column-specification {, insert-column-specification} 

insert-column-specification ::= 
column name [namedzhrase] [notnull] - 

insert-value-list ::= 
insert-value {, insert-value} 

insert-value ::= 
null 1 constant-reference 1 
literal 1 column-name 1 
domain_parameter reference - 

Esch column name within an insert column list shall specify the name of a column within the table into which - - - 
insertions are to be made by the enclosing insert-Statement-values. (See 8.3 of this specification. See also 
Syntax Rule 2 of 13.8 in ISO/IEC 90751992.) 

Let C be the insert column - - specification 
col [named Id] [not null] 

Then AdaNAME is defined to be AdalD(/d), if Id is present; otherwise it is AdaID(Co/). Let DOMAIN = 
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 is the name of the not null-bearing type within the domain Q otherwise, 
AdaTYPE is the null-bearing type within the domain D. 

Let CL = C,, . . . , Cm be an insert column - - list; let IL = V,, . . . Vn be an insert value list. CL and IL are said - - 
to conform if: 

1. m=n, that is, the length of the two lists is the Same. 

2. Foreach IliSm, if Viis 

a. null, then DOMAlN(Ci) shall not be a not null only domain. 

b. A literal or a reference to either a constant or a domain Parameter, then y shall conform to DOMAIN 
(see 6.5 of this specification) and if DATACLASS(DOMAlN(Ci)) is Character, then LENGTH( Vi> shall not 
exceed LENGTH(DOMAIN(Ci)). 

c. A column-name, then y shall be identical to the column name in Ci. - 

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 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 this 

specification. 
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SQL Semantics 
A set of SQL Parameter declarations is defined from the pair of insert column list and insert value list. So - - - - 
again let C,, . . . , Ck be the subsequence of the insert column list such that the insert value list item cor- - - - - 
responding to each Ci is a column-name (and therefore neither a Iiteral nor a constant nor a domain Parameter 
reference). Further, let Ci be represented by the text string 

Coli [named /dJ [not nulli] 

Then the SQL Parameter declarations PARMs,L( Ci) for 15 i Gc given by 
:SQLNAME(COli) DBMS_TYPE(DOMAIN(COli)) 

appear in the list of SQL Parameter declarations, where 

1. SQL NAME( CO{) is an implementation-defined identifier that appears nowhere else. 

2. DBMS - TYPE(DOMAIN(COli)) is as defined in 7.1.3 of this specification. 

If not null does not appear in Ci and the domain DOMAIN(COli) is not not null only, then the Parameter 
INDlCsoL(Ci) is defined and the Parameter declaration 

:INDICNAME ( Ci > indica tor-type 
also appears in the list of SQL Parameter declarations, where 

1. INDIC,,,,(Ci) is an implementation-defined identifier that appears nowhere else. 

2. indicator-type is the implementation-defined type of indicator Parameters (6.2 in ISO/IEC 90751992). 

An insert column list and insert value-list - - - pair are transformed into an SQL insert column list and - - - 
SQL table - value-constructor pair (see 7.2 and 13.8 of ISO/IEC 9075:1992) as follows: - 

An insert column list is transformed into an SQL insert column list by the removal of all named 
and not-null phra& that appear in it. 

- - - - Phrase 

Note: This implies that the empty insert-column-list is transformed into the empty SQL-insert-column-list. 

An insert value list is transformed into an SQL table value constructor by replacing each list element as 
follows: - - 

- - - 

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

b. A constant reference or enumeration Iiteral k is replaced by a textual representation of its database 
value SQL&) (see 7.3 and 8.10 of this specification). 

c. A column-name CO/j is replaced by 

:sQLNAME (CO/i) [INDICATOR :INDICNmE(Ca)] 
where the INDICATOR Phrase appears whenever the\ndicator Parameter, INDICsQL(Ci), is defined (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-statementvalues to explicitly name the row record Parameter of those Statements and/or the type of 
that Parameter. 

into clause ::= 
ht0 into-from-body 

insert-from-clause ::= 
from into-from-body 

into-from-body ::= 
identifier-1 : record-id 1 
identifier-1 1 
: record-id 

record-id ::= 
new identifier-2 1 record-reference 

Ada Semantics 
Define the string PARM,,, (IC) as follows, where IC is an into clause or insert from clause. - - - 

1. If identifier 1 appears in IC, then PARM,,,(/C) = AdalD(identifier-1). - 

2. Otherwise, if record id is a record reference referencing the record declaration ß, then PARM,,,(IC) = 
AdaNAME( See 7.1.5 of this specification. 

3. Otherwise, PARM,,,(/C) = ßow. 

Define TYPE Row(/C) as follows: 

1. If record id has the form - 
new identifier-2 

then TYPE,,,(/C) = AdalD(identifier-2). 

2. Otherwise, TYPE R,,(/C) is the record 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 such clause contains a record-id, possibly by assumption. Therefore, the case of a missing record-id need not be considered in 

the definition of TYPE nO,,,,(lC). If the record id is a record - - reference, then the names, types, and Order of the components of the 

referenced record must exactly match the names, types, and Order of the components of the record type declaration that would have 

been generated had the record-id been “new identifier” (see 8.4, 8.2, and 8.7 of this specification). 

Note: Examples 

The following is a set of example procedure declarations that illustrate various uses of into and from clauses. lt 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 tan 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 PartSSupp/jefs-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 7.15 of this specification), 

contains the definition of the part abstraction. 
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ClJrSOr Parts-By-City 
Input-City named t-Loca tion : City not null) 

for 
select PNO named PartNumber not null, 

PNAME named Part-Name, 
COLOR, 
Weight-In-Grams(WEIGHT * Grams-In-Pound) named Weight, 

. f 

procedure Parts-ByNumber ( 
Input-Pno named PartNumber : Pno notnull) is 

SeleCt PNO named PartNumber nOt null, 
PNAME named Part-Name, 
COLOR, 
Weight-In-Grams(WEIGHT * Grams-In-Pound) named Weight, 

-- 8.10, 7.1.4 
CITY 

bt0 Parts-By-Number-Row : Parts-Row-Record-Type 
from P 
where PNO = Input-Pno 
Status Operation-Map named Parts-By-Number-Status 

The above declarations produce the following Ada declarations at the abstract interface. 

package Parts-By-City is 

procedure Open ( 
Part-Location : in City-NamesNotNull); -- 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 Glose; 

end Parts-By-City; 

procedure Parts-By-Number ( 
PartNumber : in PartNumbers-Not-Null; 

-- 8.2: Ada Semantics 
Parts-ByNumber-Row : irl Out Parts-Row-Record-Type; 
Parts-ByNumber-Status : Out Operation-Status); 

The select procedure below illustrates the use of an into clause to specify the name and type of the generated row record Parameter. 

procedure Pa rtName_By-Number ( 
Input-Pno named PartNumber : Part -Numbers notnull) is 

Sekt PNAME named Part-Name 
ht0 Part-Name-ByNumber-Row : tleW Part-Name-Row-Record-Type 
from P 
where PNO = Input-Pno 
Status Standard-Map 

.  
I  

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

vpe Part Name Row Record Type isrecord -- 8.2: Ada Semantics - - - - 
Part-Name : PartNames-Type; -- 8,2 

end record; 

procedure Part-Name-By-Number( 
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PartNumber : in PartNumbersNotNull; 
Part-Name-By-Number-Row : inOUt Part-Name-Row-Record-Type; 
Is-Found : 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 - - 

inSWtitlt0 S (SNO, SNAME, "STATUS", CITY) -- 5.3 
values 
Status Operation-Map named Insert-Status 

The procedure-declaration above produces the following Ada code at the abstract interface. 

type Add To Suppliers 
Sn0 - -Z 

- Row Type isrecord -- 5.3: #l - 
Supplier-Numbers-Type; -- 5.2: Ada Semantics, 

Sname : SupplierNames-Type; -- Parameter Profiles, #3 
STATUS : StatusJalues-Type; -- 5.8: Ada Semantics 
City : City-Names-Type; 

end record; 

procedure Add-To-Suppliers ( 
Row : in Add-To-Suppliers-Row-Type; -- 5.2: Ada Semantics 
Insert-Status : Out Operation-Status); 

This last example illustrates an insert values procedure declaration where all of the values are literals; therefore, no row record Parameter is 

needed for the procedure declaration at the interface. 

procedure Add-To-Parts iS 

insert into P (PNO, PNAME, COLOR, WEIGHT, CITY) 
values ('PO2367,, 'RIGHT FENDER: TOYOTA', Red, 25, 

'PITTSBURGH') 
Status Operation-Map named Insert-Status 

. , 

The above declaration produces the following Ada procedure declaration at the abstract interface. 

procedure Add-To-Parts ( -- 5.8: Ada Semantics, Note 
Insert-Status : Out Operation-Status); 

End Examples 

8.10 Value Expressions 

The concrete Syntax of value expressions differs from the concrete Syntax of SQL value expressions in the 
following ways: 

1. An Operand of a value expression may be a reference to a constant, domain Parameter, or enumeration 
literal defined either in a definitional module or in the enclosing abstract module. 

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

value-expression ::= 
term 1 value-expression + term 1 value-expression - term 

term ::= 
factor 1 term * factor 1 term / factor 

factor ::= [+I--] primary 

primary . .- . .- 
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literal 1 
constant-reference 1 
domain-parameter-reference 1 
column-reference 1 
input-reference 1 
USER 1 
set-function-specification 1 
domain-conversion 1 
( value-expression ) 

setz-function-specification ::= 
COUNT(*) 1 distinct set function 1 all set function - - - - 

distinct set function ::= 
{AVG-1 MÄX 1 MIN 1 SUM 1 COUNT} (DISTINCT column reference) - 

all-set-function ::= 
{AVG ( MAX 1 MIN 1 SUM} ([ALL] value-expression) 
see 6.5 in ISO/IEC 9075:1992 

domain conversion ::= 
domain-reference ( value-expression ) 

Five mappings are defined on value - expressions: AdaNAME, DOMAIN, DATACLASS, LENGTH and SCALE. 

The mapping AdaNAME calculates the default names of row record components when value expressions ap- 
pear in select Parameter lists. The range of AdaNAME is augmented by the special value NO - NAME, the value 
of AdaNAME for Iiterals and non-simple names. 

The mapping DOMAIN assigns a domain to each weil-formed value expression. The class of domains is aug- 
mented by the special value NO-DOMAIN, the domain of Iiterals and universal constants. 

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

The mapping DATACLASS assigns a data class to each weil-formed value expression. If the expression is a 
Iiteral or universal constant (or composed solely of literals and universal constants), that is, if DOMAIN( VE)= 
NO - DOMAIN, then the mapping returns the data class of the literal or universal constant (See 5.4 of this 
specification). 

The mapping LENGTH returns the number of characters in a Character string. LENGTH returns the special value 
NO LENGTH on operands whose data class is not Character. - 

The mapping SCALE returns the scale of a numeric expression as determined by SQL. SCALE returns the 
special value NO-SCALE on operands whose datatype is not numeric. 

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

Base Cases 

1. Literals. Let L be a literal. Then AdaNAME = NO-NAME, DOMAIN = 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 theinput Parameter, constant, domain Parameter o&olumn to-which F makes 
reference. Then 
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-- AdaNAME = AdalD(F) if F is an identifier that is the simple name of G; otherwise, AdaNAME = 
NO NAME. - 

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

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

-- LENGTH(F)=LENGTH(G), and 

-- SCALE(F)=SCALE(G), 

See subclauses 8.6, 7.1.4, 7.1.3 and 7.2.1 of this specification. 

3. Keyword USER. The following definitions apply to the value expression consisting of the keyword USER. 

-- AdaNAME(USER) = NO NAME - 

-- DOMAIN(USER) = NO DOMAIN - 

-- DATACLASS(USER)= Character 

-- LENGTH(USER) = implementation defined See Syntax Rule 4 of clause 6.2 of ISO/IEC 90751992 

-- 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 
named-Phrase. 

Recursive Cases 

1. Set Functions. Let Sf be a set function and let VE be a value expression. 

-- AdaNAME(SF(VE)) = NO NAME. - 

-- If SFis MIN or MAX, then 

-- DOMAIN(Sf(VE’) = DOMAIN( VE)) 

-- DATACLASS(SF(VE)) = DATACLASS( VE) 

-- LENGTH(Sf(VE)) = LENGTH( VE) 

-- SCALE(SF(VE)) = SCALE( VE) 

-- If SFis COUNT, then 

-- DOMAIN(COUNT( VQ) = DOMAIN(COUNT(*)) = NO DOMAIN - 

-- DATACLASS(COUNT( Vf)) = DATACLASS(COUNT(*)) = integer 

-- LENGTH(COUNT( VE))= LENGTH(COUNT(*)) = NO LENGTH - 

-- SCALE(COUNT( VE)) = SCALE(COUNT(*)) = 0 (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( IE) (Syntax Rule 9 of 6.5 in ISO/IEC 9075:1992). 

-- If SFis AVG, then 

-- DOMAIN(AVG(VE)) = NO DOMAIN - 

-- LENGTH(AVG(VfF)) = NO LENGTH - 

-- DATACLASS( VE) shall be numeric and DATACLASS(AVG( VE)) and SCALE(AVG( VE)) are im- 
plementation defined (Syntax Rule 9 of 6.5 in ISO/IEC 9075:1992). 

2. Domain Conversions. Let D be a domain reference and VE a 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) c SCALE(VE) then a warning message shall be generated that will state, in effect, 
that the loss of scale implied by this conversion will not occur in the query execution. The warning 
message need not be generated if the value expression is in an assignment context (see 6.5 of this 
specification). LENGTH( D(VE)) = NO-LENGTH in this case. 

b . DATACLASS(D) and DATACLASS( VE) are both Character. In this case, LENGTH(D(VE)) = 
LENGTH(VE), and if LENGTH(D) c LENGTH(VE) then a warning message shall be generated that 
will state, in effect, that the loss of length implied by this conversion will not occur in the query 
execution. The warning message need not be generated if the value expression is in an assignment 
context (see 6.5 of this specification). SCALE( D(VE))=NO_SCALE in this case. 

P 
U.  DATACLASS( D) and DATACLASS( VE) are both enumeration, provided that 

i. If DOMAIN( 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 cönversion may play the role played by type qualification in Ada, 4.7 in ISO 
8652: 1987.) 

LENGTH( D(VE)) = NO LENGTH and SCALE( D(VE)) = NO SCALE in this case. - - 

-- DATACLASS(D( VE)) = DATACLASS( VE). 

Note: These rules imply that the equalities 

-- DATACLASS(DOMAIN( VE)) = DATACLASS( VE) 

-- LENGTH(DOMAIN( VE)) = LENGTH( VE) 
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-- SCALE (DOMAIN( VE)) = SCALE( VE) 

do nof necessarily hold. 

3. Arithmetic Operators. Let VE,, VE2 be value expressions. Let 

DOMAIN( VE,) = D,; 
DOMAIN( VE2) = Dz; 
DATACLASS( VE,) = T,; 
DATACLASS( VE2) = T,; 
SCALE( VE,) = S,; 
SCALE( VE2) = S,; 

Then T, and T, shall be numeric data classes and 

a. For unary Operators (+, -) 

-- AdaNAME([+/-]VE,) = NO NAME. - 

-- LENGTH([+/-]VE,) = NO LENGTH. - 

-- DOMAlN([+I-]VE,) = D, 

-- DATACLASS([+I-]VE,) = T, ; 

-- SCALE([+I-]VE,) = S,; 

b. Let op be any binary arithmetic Operator. Then AdaNAME( VE, op VE2) = NO-NAME. LENGTH( VE, op 
VE2) = NO LENGTH. - 

c. DATACLASS( VE, op VE2) = max(T,, Tz) where float > fixed > integer. 

d. Recall that the DOMAIN mapping is defined for a value expression just in case that value expression is 
legal. The value expression VE, op VE2 is a legalvalue expression if 

-- D, + NO DOMAIN and D2 # NO DOMAIN and either - - 

-0 T I = T2 = fixed and op is either multiplication (*) or division (/), or 

-0 or D, = NO-DOMAIN or D2= NO-DOMAIN, and 

-- T, = T2 = integer, or else 

-- T, # integer and then T2 # integer, or else 

-- T, = fixed and D2 = NO DOMAIN and op is either multiplication (*) or division (/), or else - 

-- T2 = fixed and D, = NO-DOMAIN and op is multiplication (*) 

-0 otherwise, VE, op VE2 is not a legal value expression. 

e. If VE, op VE2 is a legal value expression, then DOMAIN( VE, op VE2) = 

64 Database Programming Language - SAMeDL 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 12
22

7:1
99

5

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


o lSO/IEC ISO/IEC 12227:1995(E) 

-- NO DOMAIN providedthat either - 

-- D, = D2= NO DOMAIN - 

-- or D, # NO DOMAIN and D2 + NO DOMAIN and T, = - - T2 = fixed and op is either multiplication 
(*) or division (/)- 

-- D, provided that D, # NO DOMAIN - 

-- D2 otherwise. 

f. SCALE( VE, op VE2) is given by 

-- If op is an additive Operator ([4-j, then the larger of S, and S2. 

-- If op is multiplication (*), then the sum of S, and S2. 

-- if op is division (/), then it is implementation defined. (See Syntax Rules 1, 2 of 6.12 in ISO/IEC 
9075: 1992.) 

Note: The following are consequences of the definitions above. 

-- AdaNAME 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 domain, much 
like the Ada <universal-fixed>. However, whereas in Ada no operations other than conversion are defined for such quantities, 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 90751992). 

-- 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 90751992). 

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

SQL Semantics 
The SQL value expression derived from a value expression VE is formed by removing all domain conversions 
and replacing all constants and domain Parameters with their values and all enumeration Iiterals with their 
database representations (see 7.3 of this specification). Let SQL,, represent the function transforming 
value-expressions into SQL-value-expressions. Let VE be a value-expression. SQLvE( VE) is given recur- 
sively as follows: 

1. If VE contains no Operators, then 

a. If VE is a column reference or a database literal, then SQLvE( VE) is Vf. 

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 SQLvE( VE) = SQL,,(E). 

c. If VE is a reference to the constant whose declaration is given by 
constant c [: D ] is E ; 

then SQLvE( VE) = SQL,,(E). 
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d. If VE is a reference to a domain Parameter P sf domain D, and D assigns the expression E to P (see rule 
6 of 7.1.3 of this specification), then SQLvE( VE) = SQL,,(E). 

e. If VE is a reference to the input Parameter, /NP, and PARM,,,( INP) is :C T (for C an SQL Identifier and - 
T a data type, see 8.6 of this specification), then SQLvE( VE) is 

:c [INDICATOR :INDI~~,,(INP)] 
where INDICATOR INDIC NAME(lNP) appears precisely when INDICsoL(INP) is defined. See 8.6 of this 
specification. 

2. If VE is Sf(VE,) where Sf is a set function, then SQLvE(SF(VE,)) is Sf(SQLvE(VE,)). 

3. If VE is D(VE,), where D is a domain name, then SQL,,(D(VE,)) is SQLvE(VE,). 

4. If VE is +VE, (or -VE,) then SQLvE(VE) is +SQLvE( VE,) (or -SQLvE( VE,)). 

5. If VE is VE, op VE2 where op is an arithmetic Operator, then SQLvE(VE) is SQLvE( VE,) op SQLvE( VE2). 

6. If VE is (VE,) then SQLvE(VE) is (SQLvE( VE,)). 

Note: As a consequence of these definitions, particularly item 3, a domain conversion should be considered an instruction to the 

processor that a given expression is weil formed; it should not be considered a data conversion. Although the SAMeDL enforces a 

stritt typing discipline, data conversions are carried out under the rules of SQL, not those of Ada. lt is for this reason that warning 

messages are given for conversions that lose scale. 

8.11 Search Conditions 

The concrete Syntax of search conditions differs from that of SQL only in that value expression (8.10 of this 
specification) replaces SQL value expression - - in the definition of the atomic predicates (8 of lSO/lEC 
9075:1992). A stritt typing discipline is applied to atomic predicates. 

The atomic predicates of SQL take a varying number of operands: comparison-predicate takes two, 
between-predicate takes three, in - predicate takes any number. So let {OP,, OP,, . . . , OP,} be the set of 
operands of any atomic predicate. Esch of the OPi is of the form of a value-expression. Therefore, the functions 
DOMAIN and DATACLASS may be applied to them (See 8.10 of this specification). For an atomic predicate to 
be weil formed, then for any pair of distinct i and j, 1< ijL m 

1. If DOMAIN(OPi) 3t NO-DOMAIN and DOMAIN(OPi) + NO-DOMAIN, then DOMAIN(OPi) = DOMAlN(OPj), 
and 

2. Exactly one of the following holds: 

a. DATACLASS(OPi) = DATACLASS(OPj) = integer. 

b. DATACLASS(OPi) = DATACLASS(OPj) = Character. 

C. both DATACLASS(OPi) and DATACLASS(OPj) are elements of the set {fixed, float). 

d. DATACLASS(OPi) = DATACLASS(OPj) = enumeration, and there exists some k, I <Km such that 
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ii. For all 1, 1 ilhm, either 

1. DOMAIN(OP,) = NO - DOMAIN, and OP, is an enumeration Iiteral of the domain DOMAIN(OP,), or 

2. DOMAIN(OP,) = DOMAIN(OP,). 

SQL Semantics 
A search condition is transformed into an SQL-search-condition by application of the transformation SQL,, that 
operates by executing the transformation SQL,,, defined in 8.10 of this specification, to the value expressions 
appearing within the search condition and the transformation SQL,,, defined in 8.12 of this specification, to the 
subqueries in the search condition. In other words, let P, P,, and P, be search conditions, VE, VE,, VE,, VEi be 
value-expressions, and SQ be a subquery. Then SQL,,(P) is given by 

1. If P is sf the form: P, op P,, where op is one of and or or, then SQL&P) is SQI,&P,)O~SQ,!,,~P,). (See 8.12 
of I SO/I EC 9075: 1992). 

2. If P is of the form: not P,, then SQLsdP) is not SQLsc(P,). (See 8.12 of ISO/IEC 90751992). 

3. If P is of the form: VE, op VEL, where op is an SQL comparison Operator, then 

SQLs&‘~=SQ~vE(vEI > OP SQL&vE,) 
If P =VEopSQ, then SQLs,(P)=SQLvE(VE)opSQLs~(SQ). (See 8.2 in ISO/IEC 90751992.) 

4. If P is of the form:VE [not] between VE, and VE2 then 

SQLsdP)=SQL&VE) [not] between SQL&VE$ and SQL&VE,> 

(see 8.2 of ISO/IEC 90751992). 

5. If P is of the form: VE[not] in SQ, then SQLsc(P)=SQLvE(VE) [not] in SQL,,(SQ). If P is of the form: 

VE[not] in (VE1, VE2, . . . , VEi, . . . ) 

then 

SQLsdP)=SQL,(V’) [no’]in (SQLv,(V’, >, SQ’vE(V’2), . l  . 7 SQ’vE(V’i), . 9 * > 

(See 8.4 of ISO/IEC 9075:1992.). 

6. If P is of the form: VE, [not] like VE2 escape c where c is a Character literal of length 1, then 

SQLsdP)=SQLvE( VE1) [ not] li ke SQL&VE,) escape c 

(See 8.5 in ISO/IEC 9075:1992.). 

7. If P is of the form: Cis [not] null where C is an column - reference, then SQLsdP)=C is [not] null. (See 8.6 
in ISO/IEC 9075:1992.). Note: SQL,, is the identity mapping on SQL null - - predicates. 

8. If P is of the form: VEopqumSQ where op is an SQL comp op and quant is an SQL quantifier (i.e., one of 
SOME, ANY or ALL), then SQLs,(P)=SQLV,(VE)opq~ktSQLsi(SQ). (See 8.7 in lSO/lE% 9075:1992.). 

9. If P is of the form: existsSQ, then SQL,,(P)=exists SQLs,(SQ). (See 8.8 in ISO/IEC 9075:1992.). 
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8.12 Subqueries 

The concrete Syntax of a subquety 
the select list is limited to at most 
value - expression (see 8.10 of this 

differs from that of a query specification (see 8.4 of this specification) in that 
one Parameter. Further, that Parameter, when present, takes the form of a 
specification), not a select-Parameter (see 8.7 of this specification), as it is 

not visible to the User of the abstract module. 
subquery ::= 

(select [distinct I all ] result - expression 
from clause 
[whee search-condition] 
[SQL-group-by-clause] 
[having search-condition] ) 

result-expression ::= 
value-expression 1 * 

Ada Semantics 
If, within a subquery, SQ, result-expression takes the form of a value expression, - VE, then 
DOMAIN(SQ)=DOMAINN(VE) and DATACLASS(SQ)=DATACLASS(VE). DOMAIN and DATACLASS(SQ) are un- 
defined when result expression takes the form of *. - 

Note: The fact that DOMAIN is undefined means that such a res&-expression tan be used only if the subquery appears within an 

exists-predicate. 

SQL Semantics 
The SQL_subquery formed from a subquery, SQ, denoted SQL,,(SQ), is produced by removing any as 
keywords, if present, from the from clause and applying the transformation SQL,, to the search conditions in - - 
the where and having clauses, if present. 

8.13 Status Clauses 

A Status clause serves to attach a Status map to a procedure and optionally rename the Status Parameter. 
status-clause ::= 

Status status-reference [namedshrase] 

Ada Semantics 
If a procedure P has a Status clause of the form - 

Status M [named /cf’1] 
and the definition of M was given by 

enumeration T is (L,, . . . , L,,); 

Status M 
[named Id 21 
uses T - 
is (..., n=>L, . ..). 

(see 7.1.8 of this specification), 

then: 

1. The procedure PAda (see 8.2 and 8.5 of this specification) shall have a Status Parameter of type T. 
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2. The name of the Status Parameter of PAda is determined by: 

a. If Id 1 is present in the Status - - clause, then the name of the Status Parameter shall be Id 1. - 

b. lf rule (a) does not apply, then if Id 2 is present in the definition of the Status map M, the name of the 
Status Parameter shall be W-2 (see 7.1.8 of this specification). 

c. If neither rule (a) nor rule (b) applies, then the name of the Status Parameter shall be Status. 

9 Conformance 

9.1 Introduction 

This International Standard specifies conforming SAMeDL language and conforming SAMeDL implernentations. 

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 to the Ada 
Semantics, SQL Semantics and Interface Semantics of this specification. 

9.2 Claims of Conformance 

9.2.1 Introduction 
Claims of conformance to this International Standard shall be to one or more of the following binding styles: 

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

9.2.2 Conformance via mapping. 
An implementation claiming conformance via mapping shall, for each abstract module, generate an 
unit package satisfying the Ada semantics of clause 8.1 of this specification. In addition, an imp 
claiming conformance via mapping shall specify one of the following binding substyles: 

i) conformance via SQL module; 

Ada 
lemer 

ii) conformance via embedded SQL Syntax. 

9.2.2.1 Conformance via SQL module. 

library 
Itation 

An implementation claiming conformance via SQL module shall, for each abstract module, generate an SQL 
module satisfying the SQL semantics of clause 8.1 of this specification. 

9.2.2.2 Conformance via embedded SQL Syntax. 
An implementation claiming conformance via embedded SQL Syntax shall, for each abstract module, generate 
one or more embedded SQL host programs or program fragments, which program 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 sf a program conforming to the 
Ada programming language Standard ISO 8652:1987 and the SQL Database Language ISO/IEC 9075:1992, 
implernentations 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 implementation claiming conformance in more than one of the styles of clause 9.2.1 may provide a user 
Option as to which style is to be used. 

9.3 Extensions 

Conforming SAMeDL implernentations shall not process SAMeDL language that is not conforming. Implemen- 
tation defined 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 expressions, 
quety specifications, and cursor Statements may be extended. The modules, tables, views, cursors, and 
procedures that contain these extensions are marked (with the keyword extended) to indicate that they contain 
implementation defined functionality. 

Implementation defined functionality introduced by extensions may imply an implementation defined extension of 
the list of reserved words and thereby may prevent proper processing of some texts that otherwise conform to 
the requirements of this specification. 
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Annex A 
(normative) 

SAMeDL-Standard 
The predefined SAMeDL definitional module SAMeDL Standard provides a common location for declarations - 
that are Standard for all implernentations of the SAMeDL. This definitional module includes the SAMeDL 
declarations for 

-- the exceptions SQL-Database-Error and NullJalue_Error (see 6.6 and 7.3 of this specification); 

-- the SAMeDL Standard base domains; 

-- integer constants whose values are the SQLCODE values predefined in ISO/IEC 90731992; 

-- the domains SQLSTATE Domain and SQLSTATE Class Domain and constants of those domains, mirror- - - - 
ing the constants defined in ISO/IEC 90751992; 

-- the pre-defined Status Map Standard-Map. 

definition module SAMeDL Standard is - 

exception SQL-Database-Error; 
eXCeptiOn Null-Value-Error; 

-- SQL-Int is based on the Ada type SQL-Standard.Int 
base domain SQL Int 

(first : integer; 
last : integer) 

is 
domain Pattern is 

'type [self]NotNull is new SQL-Int-Not-Null' 
f{ range [first] . . [last]};' 

'type [self]-Type is new SQL-Int;' 
'package [self]-Ops is new SQL-Int-Ops(' 

'[self]-Type, [self]-Not Null);' - 
end Pattern; 

derived domain Pattern is 
'type [self]NotNull is new [parentl-Not-Null' 

'{ range [first] [last]};' 
'type [self]-Type'& new [parentl-Type;' 

'package [selfl-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] . . [last]};' 
'type [self]-Type is new [parentl-Type;' 
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'package [selfl-Ops is new SQL-Int-Ops(' 
'[self]-Type, [self]-Not-Null);' 

end Pattern; 

for notnull type name use f [self] Not Null' ; 
for nulltypename 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 conversiöh from nullt0 not null use function 

'[self] Ops.Without Null'; 
for conversi6-n from not nullte dbms use type mark; 

end SQL-Int.; 
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-- SQL Smallint is based on the Ada type 
basedoiain 

SQL Standard.Smallint - 
SQL Smallint - 

(first : integer; 
last : integer) 

is 

domain Pattern is 
'type [self]NotNull 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]NotNull is new [parent]Not-Null' 

,{ range [first] . . [last]};, 
'type [self]-Type is new [parentl-Type;' 
'package [self]-Ops is new SQL-Smallint-Ops 

,[self]-Type, [self] Not Null);, - - 
end Pattern; 

( I 

subdomain Pattern is 
'subtype [self]Not-Null is [parent]NotNu 

,{ range [first] . . [last]};, 
'type [self]-Type is new [parentl-Type;' 
'package [self]-Ops is new SQL-Smallint-Ops(, 

,[self]-Type, [self] Not Null);' - - 
end Pattern; 

for not null type name use 1 [self ] Not Null f ; 
for null type name use , [self] 

- 
Type, ;- 

for data class use integer; 
for dbms type use smallint; 
for conversion from dbms to not null use type mark; 
for conversion from not null to null use function 

'[self] Ops.With Null'; 
for conversiöh from nullt0 not null use function 

'[self] Ops.Without Null,; 
for conversiÖh from not null?0 dbms use type mark; 

end SQL-Smallint; 
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-- SQL-Real is based on the Ada type SQL-Standard.Real 
base domain SQL Real 

(first : fioat; 
last : float) 

is 

domain Pattern is 
'type [self]-Not-Null is new SQL-Real-Not-Null, 

f { range [first] . . [last]};' 
'type [self]-Type is new SQL-Real;' 
'package [self]-Ops is new SQL-Real-Ops(, 

'[self] Type, 
end Pattern; - 

[self]-Not-Null);, 

derived domain Pattern is 
'type [self]Not-Null is new [parent]Not-Null, 

,{ range [first] . . [last]};' 
'type [self]-Type is new [parentl_Type;' 
'package [self]-Ops is new SQL-Real-Ops(' 

,[self]-Type, [self]-Not-Null);' 
end Pattern; 

subdomain Pattern is 
'subtype [self]NotNull is [parentl-Not-Null, 

'{ range [first] . . [last]};' 
'type [self]-Type is new [parentl-Type;' 
'package [self]-Ops is new SQL-Real-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 float; 
for dbms ty peuse real; 
for convers ion from dbms to not null use type mark; 
for conversion from not null to null use futiction 

'[self]-Ops.With-Null'; 
for conversion from null to not null use function 

'[self] OpsWithout Null'; 
for conversiÖn from not null<0 dbms use type mark; 

end SQL-Real; 
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-- SQL Double-Precision - is based on the Ada type 
-- SQL Standard.Double Precision 
basedomain SQL Double Precision 

(first : float; - 
last : float) 

domain Pattern is 
Yype [self]Not-Null is new SQL~Double~Precision~Not~Null' 

f{ 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]NotNull is new [parent]Not-Null' 

f{ range [first] . . [lastl);' 
'type [self]-Type is new [parent]-Type;' 
'package [self]-Ops is new SQL-Double-Precision_Ops(' 

'[selfl-Type, [self]-Not Null);' - 
end Pattern; 

subdomain Pattern is 
'subtype [self]Not-Null is [parent]NotNull' 

f{ range [first] . . [last]};' 
' type [self]-Type is new [parentl_Type;' 
'package [self]-Ops is new SQL-Double-Precision-Ops(' 

'[selfl-Type, [self]-Not Null);' - 
end Pattern; 

for not null type name use f [self 1 Not Null f ; 
for null type name use f [self] 

- 
Type' ;- 

for data class use f loat ; 
fordbmstypeuse double precision; 
for conversion from dbms to not null use type mark; 
for conversion from not null to null use function 

'[self] Ops.With Null'; 
for conversiöh from nullt0 not null use function 

'[self] Ops.Without Null'; 
for conversiÖn from not nullt0 dbms use type mark; 

end SQL-Double Precision; - 
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-- SQL Char is based 
base dohain SQL Char - 
is 

on the Ada type SQL-Standard.Char 

domain Pattern is 
'type [self]NN_Base is new SQL-Char-Not-Null;' 
'subtype [self]-Not-Null is [self]NN-Base (1 . . [length]);' 
'type [self]-Base is new SQL-Char;' 
'subtype [self]-Type is [selfl-Base (' 

'[self] Not Null,'length);' 
'package [selfl_Ops is new SQL-Char-Ops(' 

'[self] Base, 
end Pattern; - 

[self]NN-Base);' 

derived domain Pattern is 
'type [self]NN-Base is new [parent]NP-Base;' 
'subtype [self]Not-Null is [self]NN-Base (1 . . [length]);' 
'type [self]-Base is new [parentl-Base;' 
'subtype [self]-Type is [selfl-Base (' 

'[self] Not Null"length);' 
'package [SelfLOps is new SQL-Char-Ops (' 

'[self] Base, 
end Pattern; - 

[self]NN-Base);' 

subdomain Pattern is 
'subtype [self]NN-Base is [parent]NN-Base;' 
'subtype [self]NotNull is [parent]NN-Base (1 . . [length]);' 
'subtype [self]-Base is new [parentl-Base;' 
'subtype [self]-Type is [self]-Base (' 

'[self] Not Null"length);' 
'package [selfl_Ops is new SQL-Char-Ops (' 

'[self] Base, 
end Pattern; - 

[self]NN-Base);' 

for not null type name use f [self] Not Null, ; 
for null type name use f [self] 
for data class use Character ; - 

Type';- 

fordbmstypeuse Character f ([length]) '; 
for conversion from dbms to not null use type mark; 
for conversion from not null to null use function 

'[self] Ops.With Null'; 
for conversiöh from nullt0 not null use function 

'[self] Ops.Without Null'; 
for conversiÖh from not null?0 dbms use type mark; 

end SQL-Char; 
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-- SQL-Enumeration As Int is based on the Ada type 
-- SQL Standard&! - 
basedohain SQL Enumeration As Int - - 

(map := pos, 
is 

domain Pattern is 
'type [self]-Not-Null is new [enumeration];' 
'package [self]-Pkg is new SQL-Enumeration-Pkg(' 

' [enumeration]);' 
'type [self]-Type is new [self]-Pkg.SQL-Enumeration;' 

end Pattern; 

derived domain Pattern is 
'type [self]-Not-Null is new [parent]Not-Null;' 
'type [self]-Type is new [parent]~Type;' 

end Pattern; 

subdomain Pattern is 
'subtype [self]-Not-Null is [parent]-Not-Null;' 
'subtype [self]-Type is [parent]-Type;' 

end Pattern; 

for not null type name use f [self] Not Null'; 
for null type name use f [self] 
for data class use enumeration; - 

Type';- 

for dbms type use integer; 
for conversion from not null to null use function 

'[self] Pkg.With Null'; 
for conversiöh from nullt0 not null use function 

'[self] - Pkg.Without Null'; - 

end SQL-Enumeration-As-Int.; 

SAMeDL-Standard 77 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 12
22

7:1
99

5

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


ISO/IEC 12227:1995(E) o lSO/IEC 

-- SQL-Enumeration-As-Char is based on the Ada type 
-- SQL-StandardChar 
basedomain SQL Enumeration As Char 

(map : = imäge) 
- - 

domain Pattern is 
'type [self]Not-Null is new [enumeration];' 
'package [self]-Pkg is new SQL-Enumeration-Pkg(' 

'[enumeration]);' 
'type [self]-Type is new [self]-Pkg.SQL-Enumeration;' 

end Pattern; 

derived domain Pattern is 
'type [self]-Not-Null is new [parent]Not-Null;' 
'type [self]-Type is new [parentl-Type;' 

end Pattern; 

subdomain Pattern is 
subtype [self]-Not-Null is [parent]Not-Null;' 
'subtype [self]-Type is [parentl-Type;' 

end Pattern; 

for not null type name use f [self] Not mllf ; 
for null type name use f [self] 
for data class use enumeration; - 

Type' ;- 

fordbmstypeuse Character f ([length]) '; 
for conversion from not null to null use function 

'[self]-Pkg,With Null'; 
for conversion from nullt0 not null use function 

'[self] - Pkg.Without Null'; - 

end SQL-Enumeration As - - Char; 

78 Database Programming Language - SAMeDL 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 12
22

7:1
99

5

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


o lSO/IEC 

-- SQLCODE Standard values 
-- SQLSTATE domains and constants 

ISO/IEC 12227:1995(E) 

-- 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 
(Length => ?); 

SQL - Char notnull 

domain SQLSTATE Class Domain iS neW SQL Char notnull 
(Length => z); - 

- 

-- These SQLSTATE values and their names 
-- are taken from the definition of the Ada package SQL-Standard, 
-- defined in 12.4 of ISO/IEC 9075:1992. 
-- Any discrepency between this list and the list in the citation 
-- is resolved in favor of the later, which is definitive. 

COnStant Ambiguous-Cursor-Name : SQLSTATE-Class-Domain iS '3C'; 
constant Ambiguous-CursorName-No-Subclass : 

SQLSTATE-Domain iS '3COOO'; 

constant Cardinality-Violation : SQLSTATE-Class-Domain iS '21'; 
ConStant Cardinality-Violation-No-Subclass : 

SQLSTATE-Domain iS '21000'; 

COnStarl~ Connection-Exception : SQLSTATE-Class-Domain is '08'; 
COnStant Connection-Exception-No-Subclass : 

SQLSTATE-Domain iS '08000'; 
COnStaflt Connection-Exception-Connection-Does-Not-Exist : 

SQLSTATE Domain k '08003'; 
COtlStant Connection-Exception-Connection-Failure : 

SQLSTATE-Domain iS '08006'; 
COnStant Connection-Exception-Connection-Name-In-Use : 

SQLSTATE-Domain iS ' 08002'; 
COnStat'lt Connection_Exception_SQLClient_Unable_To_Establish_SQLConnection : 

SQLSTATE-Domain k '08001'; 
COnStant Connection_Exception_SQLServerver-Rejected-Establis~ent-Of-SQLCo~ecti{ 

SQLSTATE-Domain k '08004'; 
COnStant Connection-Exception-Transaction-Resolution-Unknown : 

SQLSTATE-Domain k '08007'; 

COnSta!lt Data-Exception: SQLSTATE-Class-Domain iS '22'; 
COnStant Data-ExceptionNo-Subclass : 

SQLSTATE Domain iS '22000'; 
COnStant DatarException-Character-Not-in-Repertoire : 

SQLSTATE Domain iS '22008'; 
COMtant DataIException-DateTime-Field-Overflow : 

SQLSTATE Domain iS '22008'; 
COnStaflt DatarException-Division-By-Zero : 

SQLSTATE Domain iS '22012'; 
COnStant DataIException-Error-In-Assignment : 

SQLSTATE Domain iS '22005'; 
COnStant DataIExceptionJndicator-Overflow : 

SQLSTATE-Domain iS '22022'; 
COnStant Data~Exception~Interval~Field~Overflow : 

SQLSTATE-Domain iS '22015'; 
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COnStant Data~Exception~Invalid~Character~Value~For~Cast : 
SQLSTATE Domain iS '22018'; 

COnStant DatarExceptionJnvalid-DateTime-Format : 
SQLSTATE Domain k '22007'; - 

COnStant Data-Exception-Invalid-Escape-Character : 
SQLSTATE Domain k '22019'; - 

COnStan~ Data-Exception-Invalid-Escape-Sequence : 
SQLSTATE Domain iS '22025'; 

constant DatarException-Invalid-Parameter-Value : 
SQLSTATE-Domain k '22023'; 

constant Data_Exception_Invalid_Time_Zone_Displacement_Value : 
SQLSTATE-Domain k '22009'; 

constant Data~Exception~Null~Value~No~Indicator~Parameter : 
SQLSTATE Domain k '22002'; 

COnStant DataIExceptionNumericJalue-Out-of_Range : 
SQLSTATE Domain k '22003'; - 

constant Data-Exception-String-Data-Length-Mismatch : 
SQLSTATE Domain k '22026'; - 

COnStant Data-Exception-String-Data-Right-Truncation : 
SQLSTATE-Domain k '22001'; 

COnStarlt Data-Exception-Substring-Error : 
SQLSTATE-Domain k '22011'; 

COnStatlt Data-Exception-Trim-Error : 
SQLSTATE-Domain iS '22027'; 

COtlStant Data-ExceptionJJnterminated-C-String : 
SQLSTATE-Domain iS '22024'; 

COnSta!lt Dependent-Privilege-Descriptors-Still-Exist: 
SQLSTATE-Class-Domain k '2B'; 

COnStant Dependent_Privilege_Descriptors_Still_ExistNo_Subclass : 
SQLSTATE-Domain k '2BOOO'; 

Constatlt Dynamit-SQL-Error : SQLSTATE-Class-Domain iS '07'; 
COnStN’lt Dynamit-SQL-ErrorNo-Subclass : 

SQLSTATE-Domain k '07000'; 
COnStallt Dynamic_SQL_Error_Cursor_Specification_Cannot_Be_Executed : 

SQLSTATE-Domain iS '07003'; 
COnStant Dynamic~SQL~Error~Invalid~Descriptor~Count : 

SQLSTATE-Domain k '07008'; 
COnStant Dynamic~SQL~Error~Invalid~Descriptor~Index : 

SQLSTATE-Domain k '07009'; 
COnStal’lt Dynamic_SQL_Error_Prepared_Statement_NotA-Cursor_Specification : 

SQLSTATE Domain k '07005'; - 
COnStant Dynamic_SQL_Error_Restricted_Data_TypeAttribute_Violation : 

SQLSTATE-Domain k '07006'; 
ConStant Dynamic_SQL_Error_Using_Clause_DoesNot_Match_r)ynamic_Parameter_Spec : 

SQLSTATE-Domain k '07001'; 
COnStant Dynamic_SQL_Error_Using_Clause_DoesNot_Match_Target_Spec : 

SQLSTATE Domain k '07002'; - 
COnStant Dynamic_SQL_Error_Using_Clause_Required_For_Dynamic_Parameters : 

SQLSTATE Domain k '07004'; - 
COtlStant Dynamic_SQL_Error_Using_Clause_Required_For_Result_Fields : 

SQLSTATE-Domain k '07007'; 

constant Feature-Not-Supported : SQLSTATE-Class-Domain k 'OA'; 
constant Feature-Not-Supported-No-Subclass : 

SQLSTATE Domain k 'OAOOO'; - 
COnStW'lt Feature-Not_Supported_Mutliple_Environment_Transactions : 

SQLSTATE-Domain k 'OAOOlf; 

constant Integriy-Constraint-Violation : SQLSTATE-Class-Domain iS '23'; 
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constant Integriy-Constraint-Violation-No-Subclass : 
SQLSTATE Domain k '23000'; - 

COllStant Invalid-Authorization-Specification : SQLSTATE-Class-Domain k '28'; 
COtlStant Invalid-Authorization-Specification-No-Subclass : 

SQLSTATE Domain k '28000'; - 

COnStant Invalid-Catalog-Name : SQLSTATE Class 
constant Invalid-Catalog-NameNo_Subclasi : - 

Domain k '3D'; 

SQLSTATE Domain k '3DOOO'; - 

ConStant Invalid-Character-Set-Name : SQLSTATE-Class-Domain k '2C'; 
ConStant Invalid~Character~Set_Name~No~Subclass : 

SQLSTATE Domain k '2COOO'; - 

COnStant Invalid-Condition-Number : SQLSTATE-Class-Domain k '35'; 
ConStaflt Invalid-ConditionNumber-No-Subclass : 

SQLSTATE-Domain k '35000'; 

COnStant Invalid-Connection-Name : SQLSTATE-Class-Domain k '2E'; 
COMtant Invalid-Connection-Name-No-Subclass : 

SQLSTATE-Domain k '2EOOO'; 

constant Invalid-Cursor-Name : SQLSTATE-Class-Domain k '34'; 
constant Invalid~Cursor~Name~No~Subclass : 

SQLSTATE Domain k '34000'; - 

constant Invalid-Cursor-State : SQLSTATE-Class-Domain iS '24'; 
constant Invalid-Cursor-State-No-Subclass : 

SQLSTATE Domain k '24000'; - 

ConStant Invalid-Schema-Name : SQLSTATE-Class-Domain k '3F'; 
ConStant Invalid~Schema~Name~No~Subclass : 

SQLSTATE-Domain k '3FOOO'; 

COnStant Invalid-SQL-Descriptor-Name : SQLSTATE Class Domain iS '33'; 
COnStant Invalid-SQL-Descriptor-Name-No-Subclass : - 

SQLSTATE Domain k '33000'; - 

ConStant Invalid-SQL-Statement-Name : SQLSTATE-Class-Domain k '26'; 
COnStant Invalid~SQL~Statement_Name~No~Subclass : 

SQLSTATE-Domain k '26000'; 

constant Invalid-Transaction-State : SQLSTATE Class Domain k '25'; 
ConStant Invalid-Transaction-State-No-Subclass : - 

SQLSTATE Domain k '25000'; - 

COtWtant Invalid-Transaction Termination : SQLSTATE-Class-Domain k '2D'; 
COnStant Invalid-TransactionrTermination-No-Subclass : 

SQLSTATE-Domain iS '2DOOO'; 

COrlStatlt No-Data : SQLSTATE-Class-Domain k '02'; 
constant No-Data-No-Subclass : 

SQLSTATE Domain k '02000f; - 

constant Remote-Database-Access : SQLSTATE Class Domain k 'HZ'; 
COnStatlt Remote-DatabaseAccess-No-Subclasi : - 

SQLSTATE-Domain k 'HZOOO'; 

constant Successful-Completion : SQLSTATE Class Domain is '00'; 
COnStant Successful-CompletionNo_Subclasi : - 
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SQLSTATE-Domain iS '00000'; 

COnStant Syntax~Error~Or~Access~Rule~Violation : SQLSTATE Class Domain iS '42'; 
COnStallt Syntax-Error-Or-Access-Rule-Violation-No-Subclas~ : 

- 

SQLSTATE Domain k - '42000'; 

COnStant Syntax_Error_Or_Access_Rule_Violation_In_Direct_Statement: 
SQLSTATE Class Domain iS '2A'; 

COnStant Syntax_Error_Or-Äccess_RuleViolation_In_Direct_Statement-No-Subclass : 
SQLSTATE Domain iS '2AOOO'; - 

COnStarlt Syntax_Error_Or_Access_Rule_Violation_In_Dynamic_Statement: 
SQLSTATE-Class-Domain iS '37'; 

COllStant Syntax_Error_Or_Access_Rule_Violation_In_Dynamic_StatementNo_Subclass : 
SQLSTATE-Domain iS '37000'; 

constant Transaction-Rollback : SQLSTATE-Class-Domain iS '40'; 
COnStant Transaction-Rollback-No-Subclass : 

SQLSTATE-Domain iS '40000'; 
COnStant Transaction_Rollback_Integrity_ConstraintViolation : 

SQLSTATE-Domain iS '40002'; 
COMta!'lt Transaction-Rollback-Serialization-Failure : 

SQLSTATE-Domain iS '40001'; 
COnStant Transaction~Rollback~Statement~CompletionJJnknown : 

SQLSTATE-Domain iS '40003'; 

COnStant Triggered-Data-Change-Violation : SQLSTATE-Class-Domain iS '27'; 
COnStant Triggered-Data-Change-Violation-No-Subclass : 

SQLSTATE-Domain iS '27000'; 

constant Warning : SQLSTATE-Class-Domain iS '01'; 
constant WarningNo-Subclass : 

SQLSTATE-Domain iS '01000'; 
constant Warning~Cursor~Operation~Conflict : 

SQLSTATE-Domain iS '01001'; 
COnStant Warning-Disconnect-Error : 

SQLSTATE-Domain iS '01002'; 
constant Warning~Implicit~Zero~Bit~Padding : 

SQLSTATE Domain iS '01008'; - 
COnStant Warning~Insufficient~Item~Descriptor~Areas : 

SQLSTATE-Domain iS '01005'; 
COnStant Warning~Null~Value~Eliminated~in~Set~Function : 

SQLSTATE-Domain iS '01003'; 
COnStant Warning-PrivilegeNot-Granted : 

SQLSTATE Domain iS '01007'; 
constant Warning-PrivilegeNot-Revoked : 

SQLSTATE-Domain iS '01006'; 
COnStant Warning_Query_Expression_Too_Long_For_Information_Schema : 

SQLSTATE-Domain iS 'OlOOA'; 
COnStant Warning_Search_Condition_Too_Long_For_Information Schema : - 

SQLSTATE Domain iS '01009'; - 
COnStant Warning-String-Data-Right-Truncation-Warning : 

SQLSTATE-Domain iS '01004'; 

constant With-Check-Option-Violation : SQLSTATE-Class-Domain iS '44'; 
constant With~Check~Option~Violation~No~Subclass : 

SQLSTATE-Domain k '44000'; 
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sqlstatestatus Standard-Map 
named Is-Found 
uses boolean m 

is 
(Successful-Completion No Subclass => True, 

No-Data-No-Subclass =>-Faise); 

end SAMeDL-Standard; 
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Annex B 
(normative) 

SAMeDL-System 
The predefined SAMeDL definitional module SAMeDL - System provides a common location for the declaration 
of implementation-defined constants that are specific to a particular DBMS/Ada Compiler platform. 

with SAMeDL Standard; - use SAMeDL-Standard; 
definition module SAMeDL System is - 

-- Smallest (most negative) value of any integer type 
constant Min Int is imp/emenMion defined; - 
-- Largest (most positive) value of any integer type 
constant Max Int. is implementation defhed; - 

-- Smallest value of any SQL-Int type 
constant Min SQL Int is imp/emen~a~ion defined; 
-- Largest value of any SQL-Int type 
constant Max - SQL - Int is imp/emenMion defined; 

-- Smallest value of any SQL-Smallint type 
constant Min SQL Smallint is imp/ementation defined; 
-- Largest value of any SQL-Smallint type 
constant Max - SQL - Smallint is imp/ementation defined; 

-- Largest value allowed for the number of significant decimal 
-- digits in any floating Point constraint 
constant Max - Digits is imp/ementation defined; 

-- Largest value allowed for the number of significant decimal 
-- digits in an SQL Real floating Point constraint 
constant SQL Real - - Disits is imp/ementation defined; 

-- Largest value allowed for the number of significant decimal 
-- digits in an SQL Double Precision floating Point constraint 
constant SQL Double &ecisi& Digits - - - iS implementa~iondefined; 

-- Largest value allowed for the number of characters in a 
-- Character string constraint 
constant Max SQL Char - - - Length is imp/ementation defined; 

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

end SAMeDL-System; 
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Annex C 
(normative) 

Standard Support Operations and Specifications 
The following two sections discuss the SAME Standard support packages. The first section describes how they 
support the Standard base domains, and the second section lists their Ada package specifications. 

C.1 Standard Base Domain Operations 

The SAME Standard support packages encapsulate the Ada type definitions of the Standard base domains, as 
weil 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 on objects 
of these types. 

The SQL Standard package SQL Standard (see C.2.1 in this International Standard and 12.3.8.a.iii of ISO/IEC - 
90731992; contains the type definitions for a DBMS platform that define the Ada representations of the concrete 
SQL data types. A Standard base domain exists in the SAMeDL for each type in SQL Standard (except for - 
SQLCode-Type), and these base domains are each supported by one of the SAME Standard support packages. 
In addition to the above base domains, two Standard base domains exist that provide data semantics for Ada 
enumeration types. 

Esch support package defines a not null-bearing and a null-bearing type for the base domain. The not null- 
bearing type is a visible Ada type derived from the corresponding type in SQL Standard with no added con- - 
straints. This type provides the Ada application programmer with Ada data semantics for data in the database. 
The null-bearing type is an Ada limited private type used to support data semantics of the SQL null value. In 
particular, 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 types in the 
support packages, and the instantiation of the generic operations package with these types. The type deriva- 
tions and the package instantiation provide the domain with the complete set of operations that define the data 
semantics for that domain. These operations are described below, grouped by data class. 

C.l.l All Domains 
All domains derived from the Standard base domains make an Assign procedure available to the application 
because the type that supports the SQL data semantics is an Ada limited private type. For the numeric domains, 
this procedure enforces the range constraints that are specified for the domain when 
Constraint Error exception is raised by these procedures if the value to be assigned fall: - 
range. 

A parameterless function named Null SQL ctype> is available for all domains as weil. - - 
Object of the null-bearing type of the appropriate domain whose value is the SQL null va 

it is declared. The Ada 
; outside of the specified 

This function returns an 
ue. 

Every domain has a set of conversion functions available for convetting between the not null-bearing type and 
the null-bearing type. The function WithJVull converts an Object of the not null-bearing type to an Object of the 
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null-bearing type. The function Without Nu// 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 tan never be null. 

Two testing functions are available for each domain as weil. The boolean functions Is Nu// and Not Nu// test - - 
objects of the null-bearing type, returning the appropriate boolean value indicating whether or not an Object 
contains the SQL null value. 

Additionally, all domains provide two sets of comparison Operators that operate on objects of the null-bearing 
type. The first set of Operators returns boolean values, and the second set of Operators returns objects of the 
type Boolean-WithJJnknown, defined in the support package SQL Boolean - - Pkg (see Section C.Z.Z), which 
implements three-valued logic (see [l]). The boolean comparison Operators are =, /=, c, >, c=, and >=, and 
return the value False if either of the objects contains the SQL null value. 1 Otherwise, these Operators perform 
the comparison, and return the appropriate boolean result. The Boolean With Unknown comparison Operators - - 
are Equals and Not-Equals, c, >, c=, and >=, and return the value Unknown if either of the objects contains the 
SQL null value. Otherwise, these Operators perform the comparison, and return the Boolean With Unknown - - 
values True or false. 

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

Cl.3 Int and Smallint Domains 
Int and Smallint 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 respect to these arithmetic operations. As with the other arithmetic opera- 
tions, Mod and Rem return the null value when applied to an Object containing the null value. Otherwise, they 
are defined to be the same as the Ada Operation. 

These domains also make Image and Value functions available to the application programmer. Both of these 
functions are overloaded, meaning that there are Image and Value functions that operate on objects of both the 
not null-bearing and the null-bearing types of the domain. The Image function converts an Object of an Int or 
Smallint domain to a Character representation of the integer value. The Value function converts a Character 
representation of an integer value to an Object of an Int or SmaIlint 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. lf the Image 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 0, and 0,, the boolean expression (0, < 02) or eise (0, >= . 
OJ is not a tautology. 
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Cl .4 Character Domains 
In addition to the operations provided by all domains, Character domains provide the application programmer 
with some string manipulation and string conversion operations. 

Character domains provide two string manipulation functions that operate on objects of the null-bearing type. 
The first one is the catenation function (&). If either of the input Character objects contains the null value, then 
the Object returned contains the null value. Otherwise this Operation is the same as the Ada catenation opera- 
tion. The other function is the Substring function, which is patterned after the substring function in ISO/i,EC 
9075: 1992. This function returns the Portion of the input Character Object specified by the Start and Length index 
inputs. An Ada Constraint Error is raised if the substring specification is not contained entirely within the input - 
string. 

The remaining operations provided by the Character domains are conversion functions. A To - Strng and a 
To - Unpadded - String function exist for both the not null-bearing and the null-bearing types of the domain. The 
To String function converts its input, which exists as an Object whose value is comprised of characters from the - 
underlying Character set of the platform, to an Object of the Ada predefined type StandardString. If conversion 
of a null-bearing Object containing the null value is attempted, the Nu//“Va/ue~Error exception is raised. The 
To - Unpadded - String functions are identical in every way to the To String functions, except that trailing blanks - 
are stripped from the value. 

The Without Null Unpadded function is identical to the Without Null function, described in section Cl .1 above, - - - 
except that trailing blanks are stripped from the value. 

Two functions exist that convert objects of the Ada predefined type StandardString 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 
StandardString to the not null-bearing type of the domain. The To SQL Char function converts an Object of - - 
type StandardString 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 
raises the Null Value Error exception if the input Object contains the null value. - - 

C.1 S Enumeration Domains 
Enumeration domains provide functions for the null-bearing type that are normally available as Ada attribute 
functions for the not null-bearing type. The Image and Value functions have the same semantics as described 
for Int and SmaIlint domains in Section C.1.3 above, except that they operate on enumeration values rather than 
integers. 

The Pred and Succ functions operate on objects of the null-bearing type, and return the previous and next 
enumeration literals of the underlying enumeration type, respectively. If these functions are applied to objects 
containing the null value, an Object containing the null value is returned. 

The last two functions are the Pos and Valfunctions. These functions also operate on objects of the null-bearing 
type. Pos returns a value of the Ada predefined type StandardInteger representing the Position (relative to zero) 
of the enumeration Iiteral 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 sf the predefined type StandardJnteger - - 
and returns the enumeration literal whose Position in the underlying enumeration type is specified by that value. 
If the input integer value falls outside the range of available enumeration literals, the Ada Constraint Error is - 
raised. 

C.1.6 Boolean Functions 
The SAME Standard support package SQL - Boolean-Pkg defines a number of boolean functions, namely not, 
and, or, and xor, which implement three-valued logic as defined in ISO/IEC 90751992. All of these functions 
operate on two input Parameters of the type Boolean- With-Unknown, and return a value of that type. 

This support 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. - - If the input Object has the value 
Unknown, then the Null Value Error exception is raised. - - 

Finally, the package provides three testing functions that return boolean values. These functions, Is - True, 
Is - False, and Is Unknown, return the value true if the input Passes the test; otherwise the functions return the - 
value false. 

Cl .7 Operations Available to the Application 

Operand Type Exceptions 
Left Right Result 

All Domains 

Null-SQL-<type> 
With-Null 
Without-Null 
IsNull, Not-Null 
Assign3 
Equals, Not-Equals 
<, >, <=, >= 
- -1 /=, >, <, >=, <= 

Numeric Domains 

unary +, -, Abs 
+, -1 1, * 
** 

Int and Smallint Domains 

Mod, Rem 
Image 
Image 
Value 
Value 

Character Domains 

-Type 
Not-Null -Type 
-TYPel -Not-NullL NullValue-Error 

Boolean 
Constraint-Error 

B-W-U4 
B-W-U 
Boolean 

-TYPe 
-TYPe 
-TYPe 
-Type 

-wPe 
-TYPe 
-TYPe 
-Tme 
-wPe 

-Tme 
-wPe 

-TYPe 
-TYPe 
Integer 

-Tme -TYPe 
-Type 
Not-Null 
SQL Char 
SQL-ChrNN - 

Without-NullJJnpadded --Tee 

-Tm3 
-Tme 
-Tme 

-Tme 
SQL-Char 
SQL ChrNN5 
-TG 
-Not-Null 

Not-Null Null-Value-Error 
To-String -Not-Null String 
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To-String 
ToJnpadded-String 
To-Unpadded-String 
To-SQL-CharNotNull 
To-SQL-Char 
Unpadded-Length 
Substringl' 
& 

Enumeration Domains 

Pred, Succ 
Image 
Image 
Pos 
Val 
Value 
Value 

Boolean Functions 

not 
and, or, xor 
To-Boolean 
Is-True, 
Is-False, 
IsJnknown 

-Type 

-Type String NullJalue-Error 
Not-Null String 
-Type String Null-‘Value-Error 
String -Not-Null 
String -Type 
TY??e SQL U Lg 

-G- 
NullValue-Error 

-Tme Constraint Error - 
-Type -Type 

-Tme -2YPe 
-Type SQL Char 
-Not-Null SQLIChrNN 
3YPe Integer NullJalue-Error 
Integer -Ttie 
SQL-Char -Type 
SQL ChrNN Not Null - - - 

B-W-U 

B-W-U 
B-W-U 
B-W-U 

B-KU Boolean 
B-KU Boolean 
B-KU Boolean NullJalue-Error 
B-KU Boolean 
R-KU Boolean 
B-W-U Boolean 

1. "-Type" regresents the type in the abstract domain of which objects 
that may be null are declared. 

2. "-NotJ'ull" regresents the type in the abstract domain of which 
objects that are not null may be declared. 

3. "Assign" is a procedure. The result is returned in Object "Left." 
4. " BWJJ" is an abbreviation for Boolean-With-Unknown. 
5. "SQL-ChrNN" is an abbreviation for SQL-Char-Not-Null. 
6. "SQL-1ntNN" is an abbreviation for SQL-Int-Not-Null. 
7. "SQL DblNN" is an abbreviation for SQLJouble-Precision-Not-Null. 
8. "SQL-Dbl" 

"SQL-U L" 
is an abbreviation for SQL-Double-Precision. 

9. -- is an abbreviation for the SQL-Char-Pkg subtype 
SQL-Ungadded-Length. 

10, Substring has two additional Parameters: Start and Length, which are 
both of the SQL-Char-Pkg subtype SQL-Char Length. - 
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C.2 Standard Support Package Specifications 

C.2.1 SQL Standard - 
The package SQL Standard is defined in 12.4 of ISO/IEC 90751992 and is reproduced here for information - 
only. 

package SQL Standard is - 

-- 
-- 
-- 
-- 
-- 

package Character Set renames csp; 
subtype Character'Type is Character-Set.cst; 
type Char isarray(positive range <>) of Character-Type; 
type Bit is array (natura1 range <>) of boolean; 
type Smallint isrange bs..ts; 
type Int is range bi. . ti; 
type Real is digits dr; 
type Double Precision isdigits dd; 
subtype Indicator-Type is t; 
type Sqlcode-Type isrange bsc..tsc; 
subtype Sql-Error is Sqlcode-Type range Sqlcode-Type'FIRST . . -1; 
subtype Not Found is Sqlcode Type range lOO..lOO; 
type SQLSTATE Type iSnew Ch& (1 . . 5); - 

csp is an implernentor-defined package and cst is an 
implementor-defined Character type. bs, ts, bi, ti, dr, dd, bsc, 
and tsc are implementor defined integral values. t is int or 
smallint corresponding to an implernentor-defined exact 
numeric type of indicator Parameters. 

package 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 package) 
-- SAMeDL-Standard. See Annex A of this specification. 
-- The list of constants declared in 12.4 of ISO/IEC 9075:1992 
-- is definitive. 

end SQLSTATE-Codes; 

end SQL-Standard; 
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C.2.2 SQL-Boolean-Pkg 
package SQL Boolean - - Pkg iS 

type Boolean with Unknown iS (FALSE, UNKNOWN, TRUE); - - 

---- Three valued Logic operations -- 
--- three-val X three-val => three-val -- 
function "not 11 (Left : Boolean-withJJnknown) 

Returns Boolean-withJJnknown; 
pragma INLINE ( "not 11) ; 
function "and" (Left, Right : Boolean with Unknown) 

returt'l Boolean-with-Unknown; - - 
pragma INLINE (liandit) ; 
function 11 or 11 (Left, Right : Boolean-with-Unknown) 

Returns Boolean-withJJnknown; 
pragma INLrNE ( llorlf > ; 
functbn "xor" (Left, Right : Boolean with Unknown) 

return Boolean with-Unknown; - - 
pragma INLINE ( g@xGr'l) ; 

--- three-val => bool or exception --- 
function To Boolean (Left : Boolean with-Unknown) 
pragma INLINE (To-Boolean); - 

return Boolean; 

--- three-val => bool --- 
fUnCtiOn IS True (Left : Boolean-with-Unknown) 
pragma INLINE (Is-True); 

return Boolean; 

fUnCtiOll IS False (Left : Boolean-with-Unknown) 
pragma INLINE (1s False) ; 

?'eturn Boolean; 

function 1s Unknog (Left : 
pragma INL~NE 

Boolean-with-Unknown) return Boolean; 
(1s Unknown); - 

end SQL-Boolean-Pkg; 
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with SQL-Standard; 
with SQL-Boolean-Pkg; USe SQL-Boolean-Pkg; 
with SQL-Char-Pkg; use SQL-Char-Pkg; 
package SQL-Int-Pkg is 

type SQL Int Not Null kllew SQL StandardJnt; - - - - 

---- Possibly Null Integer ---- 

type SQL - Int is limited private; 

function Null SQL Int return SQL Int; 
pragma INLINE (Null-SQL-Int);- 

-- this pair of functions convert between the 
-- null-bearing and non-null-bearing types. 
function Without Null Base(Value : SQL-Int) 

return SQL-~~tNot_Null; 
pragma INLINE (Without Null-Base); 
-- With-Null-Base raises NullValue-Error if the input 
-- value is null 
function With Null Base(Value 

return SQL_Int; 
: SQL-IntNot-Null) 

pragma INLINE (With-Null-Base); 

-- this procedure implements range checking 
-- note: it is not meant to be used directly 
-- by application programmers 
-- see the generic package SQL-Int-Ops 
-- raises constraint-error if not 
-- (First <= Right <= Last) 
procedure Assign with check ( 

Left : in Out SQLjnt; Right : SQL-Int; 
First, Last : SQL-IntNotNull); 

pragma INLINE (Assign-with-check); 

-- the following functions implement three valued 
-- arithmetic 
-- if either input to any of these functions is null 
-- the function returns the null value; otherwise 
-- they perform the indicated Operation 
-- these functions raise no exceptions 
function “+” (Right : SQL Int) 

- 
return SQL Int; - 

pragma INLINE ( It+ 11) ; 
function II-I( (Right : SQL Int) 

- 
return SQL Int; - 

pragma INLINE ( Ul- 11) ; 
function "abs" (Right : SQL-Int) return SQL-Int; 
pragma INLINE (iiabsii) ; 
function "+"(Left, Right : SQL-Int) retllm SQL-Int; 

> return SQL Int; - 
pragma INLINE ( ‘fl+ 1’ > ; 
function In* ‘1 (Left, Right : SQL-Int 
pragma INLINE ( VI* 11) ; 
function It- 11 (Left, Right : SQL Int - 
pragma INLINE ( Ul- 11) ; 
function @YU(Left, Right : SQL-Int 
pragma INLINE ( lt/ 11) ; 

> return SQL Int; - 

) return SQL Int; - 

function "mod" (Left, Right : SQL Int) - returrl SQL Int; - 
pragma INLINE ("mod") ; 
functiorl "rem" (Left, Right : SQL Int) - returrl SQL Int; - 
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pragma INLINE ( Yem" ) ; 
fUnCtiOn '**l (Left : SQL Int; Right: Integer) return SQL Int; 

- 
- 

pragma INlxNE ( ‘I-k* 11) ; 

-- Simulation of 'IMAGE and 'VALUE that 
-- returnltake SQL-Char[-Not-Null] instead of string 
function IMAGE (Left : SQL Int Not Null) return SQL Char Not Null; 

- - - function IMAGE (Lef t : SQL-Int) retÜrn SQL Char; 
PraCJma INLINE (IMAGE); - 

- 

function VALUE (Lef t : SQL-Char-Not-Null) return SQL-Int Not-Null; - 
function VALuE (Left : SQL Char) 
Pt'aCJma INLINE (VALUE); - 

return SQL Int; - 

-- Logical Operations -- 
-- type Xtype => 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) 

r&urn Boolean-with-Unknown; - 
pragma INLINE (Equals); 
function Not Equals (Left, Right : 

teeturn Booleanwith-Unknown; 
SQL Int) - 

PraCJma INLINE (Not Eq-uals); 
function '<II (Left, Right : SQL-Int) return Boolean-with-Unknown; 
pragma INLINE ( 11~ 11) ; 
function IIP (Left, Right : SQL-Int) return Boolean-with-Unknown; 
pragma INLINE ( Io> 11) ; 
function II<=ri (Left, Right : SQL-Int) return Boolean-with-Unknown; 
pragma INLINE ( w= 11) ; 
function It>= 11 (Left, Right : SQL-Int) return Boolean-with-Unknown; 
pragma INLINE ( v= 11) ; 

-- type => Boolean -- 
fUnCtiOn IS Null(Value : 
pragma INLINE (1s Null); 

SQL-Int) returrl Boolean; 

function Not Null(glue : 
pragma INLINE 

SQL-Int) return Boolean; 
(Not Null); - 

-- These functions of class type => Boolean 
-- equate UNKNOWN with FALSE. That is, they return TRUE 
-- only when the function returns TRUE. UNKNOWN and FALSE 
-- are mapped to FALSE. 
function tI= 1’ (Left, Right : SQL-Int) returrl Boolean; 
pragma INLINE ( IN= 11) ; 
function Iw@ (Left, Right : SQL-Int) retUrn Boolean; 
pragma INLINE ( It< 11) ; 
function fl’> 11 (Left, Right : SQL Int) - return Boolean; 
pragma INLINE ( It> 11) ; 
function w= 11 (Left, Right : SQL-Int) returfl Boolean; 
pragma INLINE ( v= 11) ; 
function II>=II (Left, Right : SQL-Int) retllrn Boolean; 
pragma INLINE ( v= 11) ; 

-- 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 
-- subprograms declared above and passed as defaults to 
-- the generic. 
generic 

type With Null type is limited private; 
type Without n<ll type isrange 0; 
withfunction %.th-iull-Base(Value : SQL-Int-Not-Null) 

return With-Null-Type is 0; 
with fUnCtiOn WithoutNull-Base(Value : With-Null-Type) 

return SQL-Int.-Not-Null is 0; 
withprocedure Assign-with-check ( 

Left : inOUt With-Null-Type; Right : With-Null-Type; 
First, Last : SQL-IntNot-Null) iS <>; 

package SQL Int OPS is 
function-With Null (Value : Without Null 

return With_Null-type; 
- - type) 

PraCJtYM INLINE (With-Null); 
funCtiOn Without Null (Value : With Null Type) 

return Witho<t-Null-type; 
- - 

pragma INLINE (WithoutNull); 
procedure assign ( 

Left : inout With-null-Type; 
Right : in With-null-type); 

pragma INLINE (assign); 
SQL-Int-Ops; 

private 

type SQL Int is record - 
Is-Null: Boolean := True; 
Value: SQL-Int-Not-Null; 

end record ; 

end SQL-Int-Pkg; 
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C.2.4 SQL-Smallint-Pkg 
with SQL-Standard; 
with SQL-Boolean-Pkg; use SQL-Boolean-Pkg; 
with SQL-Char-Pkg; use SQL-Char-Pkg; 
package SQL-Smallint - Pkg is 

type SQL - Smallint Not-Null - ki”BW SQL-Standard.Smallint; 

---- Possibly Null Integer ---- 

type SQL - Smallint is limited private; 

functiorl Null SQL Smallint return SQL Smallint; 
pragma INLIN% (Null SQL Smallint);- - - 

-- this pair of functions converts between the 
-- null-bearing and not null-bearing types. 
funCtiOrl Without Null Base(Value : SQL Smallint) 

retllrl’l SQL-S~alli%NotNull; - 
pragma INLINE (Without Null Base); 
-- With-Null-Base rais& NuilValue-Error if the input 
-- value is null 
functh With Null Base(Value : 

return SQL_Smailint; 
SQL Smallint Not Null) - - - 

pragma INLINE (With Null Base); - - 

-- this procedure implements range checking 
-- note: it is not meant to be used directly 
-- by application programmers 
-- see the generic package SQL-Smallint-Op 
-- raises constraint-error if not 
-- (First <= Right c= Last) 
procedure Assign with check ( 

Left : in OUT SQLSmallint; Right : SQL-Smallint; 
First, Last : SQL Smallint Not Null); 

pragma INLINE (Assignwith check);- - - 

-- the following functions implement three valued 
-- arithmetic 
-- if either input to any of these functions is null 
-- the function returns the null value; otherwise 
-- they perform the indicated Operation 
-- these functions raise no exceptions 
function "+'(Right : SQL Smallint) 

- 
returrl SQL Smallint; - 

pragma 1~~1~3 ( Im+ 11) ; 
functbn Ii-" (Right : SQL Smallint) 

- 
retlml SQL Smallint; - 

pragma INLrNE ( It- 11) ; 
function 'abs" (Right : SQL Smallint) 
pragma INLINE (-Labs"); - 

retlml SQL Smallint; - 

function "+"(Left, Right : _ SQL Smallint) Return SQL Smallint; - 
pragma ~NL~IWZ ( It+ 11) ; 
function Im* 11 (Left, Right : SQL Smallint) - retllrn SQL Smallint; - 
pragma ~NL~IW ( IB* 11) ; 
function It- 11 (Left, Right : SQL Smallint) - return SQL Smallint; - 
pragma INLINE ( lt- 11) ; 
function i/18(Left, Right : SQL Smallint) - retllrtl SQL Smallint; - 
pragma I~INE ( lt/ 11) ; 
function "mod" (Left, Right : SQL Smallint) - EtlNn SQL Smallint; - 
pragma INLINE ("mod") ; 
functbn 'rem" (Left, Right : SQL Smallint) - retUnl SQL Smallint; - 
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pragma INLINE (",em"); 
function "** (Left : SQL Smallint; 

return SQL-Smallint; - 
Right: Integer) 

pragma INLINE ( lt* * 11) ; 

-- Simulation of 'IMAGE and 'VALUE that 
-- return/take SQL-Char[-Not-Null] instead of string 
function IMAGE (Left : SQL Smallint Not Null) 

return SQL-CharNotNuil; 
- - 

function IMAGE (Left : SQL Smallint) 
pragma INLINE (IMAGE); - 

retllrn SQL Char; - 

function VALUE (Left : SQL-Char-Not-Null) 
returtl SQL-Smallint~NotNull; 

function VALUE (Left : SQL-Char) return SQL-Smallint; 
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 
fllnction Equals (Left, Right : SQL Smallint) - 

return Boolean-with-Unknown; 
pragma INLINE (Equals); 
futlction Not Equals (Left, Right : SQL Smallint) 

return Boolean with-Unknown; - 
pragma INLINE (Not-Equals); 
function 11~ 11 (Left,%ight : SQL-Smallint) 

retUrn Boolean-with-Unknown; 
pragma INLINE ( It< 11) ; 
function 13 11 (Left, Right : SQL-Smallint) 

Returns Boolean with-Unknown; 
pragma INLINE ( G > ; 
function w=II (Left, Right : SQL-Smallint) 

return Boolean-withJJnknown; 
pragma INLINE ( It<= 11) ; 
function v=II (Left, Right : SQL-Smallint) 

return Boolean-with Unknown; 
pragma INLINE ( IN>= 11) ; - 

-- type => Boolean -- 
functiorl 1s Null(Value : 
pragma INLYNE (IsNull); 

SQL-Smallint) return Boolean; 

fUnCtiOn Not Null(Value : 
pragma ImINE (Not-Null); 

SQL-Smallint) return Boolean; 

-- These functions of class type => Boolean 
-- equate UNKNOWN with FALSE. That is, they return TRUE 
-- only when the function returns TRUE. UNKNOWN and FALSE 
-- are mapped to FALSE. 
function lI= 11 (Left, Right _ : SQL Smallint) retUrn Boolean; 
pragma INLINE ( It= 11) ; 

’ function '?' (Left, Right : SQL-Smallint) retUrn Boolean; 
pragma INLINE ( It< 11) ; 
function Y' (Left, Right : SQL-Smallint) retUrn Boolean; 
pragma INLINE ( 13 11) ; 
function "<=' (Left, Right : SQL-Smallint) return Boolean; 
pragma INLINE ( It<= 11) ; 
function ">=" (Left, Right : SQL-Smallint) returtl Boolean; 
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