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Summary

This document contains the specification for the SIARD file format. SIARD stands for Soft-
ware Independent Archival of Relational Databases. The format was developed by the
Swiss Federal Archives. It is a normative description of a file format for the long-term
preservation of relational databases.

The SIARD format is based on standards including the ISO standards Unicode and XML and
the industry standards SQL:1999 and ZIP. The aim of employing internationally recognised
standards is to ensure the long-term preservation of, and access to, the widely used relation-
al database model.
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1 Status of the document

This document was approved by the committee of experts on 6 March 2013. It has the force
of a standard for its defined area of use in the specified scope of validity.

2 Introduction

2.1  Structure of the document

2.1.1 Structure of chapters

Each chapter in this Specification is constructed according to the same pattern. After a brief
introduction, the requirements are listed in a table.

ID Description of requirement M/O
contains the ID of | contains the text of the requirement stipulates whether
the requirement mandatory or optional

A requirement is frequently further explained by means of recommendations, notes and ex-
amples, each of which is specifically indicated as such.

ID Description of requirement M/O
A 3.1-1 Text of requirement M
Example

Text of example

Note
Text of note

Recommendation
The text of recommendations is in italics.

2.1.2 ID for requirements

The requirements are unambiguously identifiable by means of an ID.

ID

A 3.1-1

This ID is constructed according to the following pattern:

G_ Letter + _ identifies main chapters
G_ = General requirements / principles
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T = Requirements for table data
M = Requirements for metadata
P_ = Requirements for package structure
3.1-1 The number begins with the number of the chapter (which groups together requirements

on the same topic), and the number after the dash is consecutive, thus designating all
the requirements in the chapter.

2.1.3 Distinction between mandatory and optional requirements

Each requirement is either mandatory or optional. This is indicated by a letter:

Abbreviation | Meaning
M Mandatory requirement

This requirement must be met in order to obtain a valid SIARD file.
0] Optional requirement

This requirement should be met. It simplifies handling and constitutes best practice.

2.1.4 Notation of folders, files and folder structures

The following symbols and parameters are used for the notation of folders, files, etc.

Symbol Meaning

/ Folder

header/ A folder with the name fiheader o

Xy.txt File (with file extension fAtxto)

dirl/ Example folders (in red)

abc.pdf Example files (in red)

é Placeholder for files or folders that are not relevant to the explanation

I Pacehol der for an expr essting dintegerar,asi ¢ 1
<XX > Placeholder for any desired string of characters
Verein eCH, Mainaustrasse 30, Postfach, 8034 Zirich info@ech.ch
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2.2 Addressees /target group

This is a technical document for IT specialists involved in the long-term archiving of relational
databases.

2.3 Background

Theterm iISIARD 0 s t a Bdftwarefindependent Archival of Relational Databases. It is an
open file format for the long-term archiving of relational databases in the form of text data
based on XML that are packaged in a container file (SIARD archive)".

Long-term archiving is the preservation, normally without a time limit, of the information
stored in the SIARD files while retaining the bit stream and the ability to interpret and display
the data in a way that is human-readable and comprehensible.

If the structure and content of a relational database are translated into the SIARD format, it
will subsequently be possible to access the data in the database at any time, even when the
original database software is no longer available or can no longer be run. This has been
achieved by the use of suitable standards for the SIARD format that are widely supported
internationally. This long-term interpretability of the database content is essentially based on
two standards: XML and SQL:1999.

2.4 Distinctions

It should be noted that the SIARD format is only the long-term storage format for a specific
type of digital documents (relational databases) and is therefore designed entirely inde-
pendently of package structures such as the SIP (Submission Information Package), AIP
(Archival Information Package) and DIP (Dissemination Information Package) in the OAIS
model.

It is assumed that a database in SIARD format is archived as part of an information package
together with other documents (documentation, business documents relevant to the under-
standing of the database, etc.).

Just as an XML-based Word or e-mail file contains an internal file structure consisting of
metadata, primary data and various auxiliary data, an archived relational database in SIARD
format contains its own metadata describing the document more precisely in addition to the
actual table data i regardless of the metadata catalogue that an archive records in its OAIS
packages.

! The SIARD database archiving format is distinct from the SIARD Suite application. This was developed by the
Swiss Federal Archives SFA in order to generate and edit SIARD files and import them back into database environ-
ments
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Fig. 1: Diagram of an information package containing a SIARD file
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3 General requirements / principles

3.1 Use of standards

To ensure that the contents of a database remain interpretable over a long period, the
SIARD format is essentially based on two 1SO standards: XML and SQL:1999.

ID Description of requirement M/O

G 3.1-1 All database content is stored in a collection of XML files in accordance with M
- ISO/IEC 19503:2005. The schema definitions and SQL code must in each
case conform to SQL:1999 in accordance with ISO/IEC 9075.

The only exceptions are BLOB and CLOB data (Binary Large OBjects and Char-
acter Large OBjects) from a specific size upwards (see T_6.2-4), which are
stored in separate binary files but are referenced in the XML files.

3.2 Databases as documents

A relational database is treated as a single document to be archived, so that the references
between the data in individual tables are preserved.

ID Description of requirement M/O
G_3.2-1 A relational database is archived in a single SIARD file. M
G_3.2-2 The primary data in a relational database are completely archived in a SIARD M
file. This means that each SELECT enquiry directed to the original and the
archived data yields the same results.

3.3 Character sets and characters

ID Description of requirement M/O

G_3.3-1 In general, all the data are stored in the Unicode character set in accordance M
with ISO 10646.

G 3.3-2 When extracting from databases that support other character sets, mapping to M
the corresponding Unicode character sets is carried out. For this reason, the na-
tional character string types (NCHAR, NVARCHAR, NCLOB) from the database
product must generally be translated into non-national types (CHAR,
VARCHAR or CLOB).

This convention is supported by XML, irrespective of whether an XML file is
stored in UTF-8 format or in UTF-16 format.

G_3.3-3 In the XML files in the SIARD format, all characters that have a special meaning | M
in the XML syntax are replaced by unit references, of the type xs:string in all
fields.

Additionally, the Unicode control characters 0-31 and 127-159 are coded using
the solidus ("\") to ensure that the validity of the XML file is guaranteed.
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ID Description of requirement M/O
G 3.34 Characters that cannot be represented in UNICODE (codes 0-8, 14-31, 127- M
159), as well as the escape character '\' and multiple space characters are es-
caped as \u00<xx> in XML. Quote, less than and ampersand are represented in
XML as entity references.
Original characters Characters in the SIARD format
Oto8 \u0000 to \u0008
14t0 31 \UOOOE to \uOO1F
32 \u0020, for multiple spaces
" &quot;
& &amp;
' &apos;
< &lt;
> &gt;
\ \u005c
127 to 159 \uOO7F to \uOO9F
3.4 Identifiers and regular identifiers

In SQL:1999 there are regular identifiers® excluding spaces and special characters which are
not case-sensitive but are stored in upper case, and delimited identifiers which are case-
sensitive and may also contain special characters. These are enclosed in double quotation
marks in expressions.

The definition of what constitutes a special character is set out in the SQL standard. The up-
per-case version of a letter is defined by the Unicode standard.

In metadata, a regular identifier is stored in upper case, while a delimited identifier is stored
in quotation marks. The SQL:1999 standard stipulates that as soon as an identifier contains a
character that is not permitted in a regular identifier, it is deemed to be a delimited identifier.

ID Description of requirement M/O
G 34-1 In general, all identifiers are stored in the Unicode character set. M
G _3.4-2 Regular identifiers are in upper case without quotation marks. M
G 3.4-3 Delimited identifiers are enclosed in quotation marks. M

2 An SQL:1999 identifier must begin with a letter (A-Z) or an underscore (_) followed by letters (A-Z), numbers

(0-9) or an underscore (_), with a maximum of 128 characters.
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4 Requirements for the format structure

4.1 Construction of the SIARD archive file

The SIARD archive file is realised as a ZIP archive.

ID Description of requirement M/O

G 411 The SIARD file is stored as a single, uncompressed ZIP archive in accordance M
with the specification published by the company PkW are, version 6.3.2%.

G_4.1-2 The SIARD file is not password-protected or encrypted. M
G 4.1-3 Both the ZIP32 and ZIP64 variants are permitted for the ZIP archive. M
G 4.1-4 The ZI P archive has the file extensidM

4.2 Structure of the SIARD archive file

A relational database archived in the SIARD format consists of two components: the metada-
ta, which describe the structure of the archived database, and the table data, which repre-
sent the table content. The metadata also indicate where the various table data are to be
found in the archive.

ID Description of requirement M/O

P_4.2-1 The table data are located in the content/  folder and the metadata in the M
header / folder. No further folders or files are permitted.

Example
Structure of the SIARD file (schematic)
Northwind.siard

content/
header/

% ZIP files were originally defined by Phil Katz and are today extensively used as a de facto standard. The current
version 6.3.2 of the specification published by PkW are can be found at
http://www.pkware.com/documents/casestudies/APPNOTE.TXT.
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ID Description of requirement M/O

P_4.2-2 The content/  folder contains one or more schema folders in which the individ- | M
ual table folders are located. No other folders or files are permitted.

Example
Structure of the SIARD file (schematic)

Northwind.siard
content/
schema0O/
table0/
tablel/
table2/

schemal/
table0/

Recommendation

It is advisable to normalise the schema and table folders and to use, for example,
schema0/ andt abl e0/ instead of the actual name (see restrictions under
P_4.2-5).

P_4.2-3 The individual table folders contain an XML file and an XSD file, the names of M
which (folder designation and both file names) must be identical. With the excep-
tion of BLOB and CLOB folders together with their content (BIN or TXT files), no
other folders or files are permitted.

Example
Structure of the SIARD file (schematic)

Northwind.siard
content/
schema0/
table0/
table0.xml
table0.xsd
lob4 4/
record0.bin
recordl.bin
tablel/
tablel.xml
tablel.xsd

Recommendation

It is advisable to normalise the lob folders and lob files and to use, for example,
lob4/ andrecord 0.bin orrecordO.txt instead of the actual name.

* In this example, column 4 contains additional lob files that are accordingly stored in lo b4/ .
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ID Description of requirement M/O

P_4.2-4 The metadata. xml and metadata . xsd files must be present in the header/ M
folder. Additional files, such as style sheets, are permitted.

Example
Structure of the SIARD file (schematic)

Northwind.siard
content/

header/
metadata.xml
metadata.xsd

P_4.2-5 All file and folder names must be structured as follows: M

The name must begin with a letter [a-z or A-Z] and must then contain only the
following characters:

1T az

1T AZ

T 0-9

T _

i (may only be used to separate the name from the extension)

Recommendation

Where possible, the length of the file and folder names should not exceed 20
characters to avoid problems with excessively long path lengths in Windows.
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4.3 Correspondence between metadata and table data
P 4.3-1 The structure prescribed in the metadata.x ml must be identical to that in the M
content/  folder.
Example
SIARD metadata content structure

<dbname>northwind</dbname>

<schemas>
<schema>
<name>admin</name>
<folder>schemal</folder> /
<tables>
<table>
<name>Products</name> /
<folder>tableD</folder>
</table>
<table>

<folder>tablel</folder> /

<name>Shippers</name>

</table>
<table>
<name>0rders</name>
<folder>table2</folder>
</table>
<table>
<name>Categories</name>
<folder>table3</folder>
</table>
<table> /

<name>Customers</names>
<folder>tabled</folder>

. . N

. Northwind
. content

schemal
. tablel
. tablel
. table2
. table3
. tabled

NN\
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P 4.3-2

Example

number ].xsd

The number of columns in a table specified in the metadata.xml
cal to that in the corresponding table[

file.

must beidenti- M

SIARD metadata

dbname>northwind</dbnam

<schemas>
<schema>
<name>admin</name>
<folder>schema0</folder>
<tables>
<table>
<name>Products</name>
<folder>table0</folder>
<description/>
<columns>
<column>
<column>
<column>
<column>
<column>
<column>
<column>
<column>
<column>
<column>
</columns>
<primaryKey>
<foreignKeys>
<rows>77</rows>
</table>

<?2xml ve

<xs:schema
<xs:eleme:

content — table0.xsd
n ="UTF-8"2>
="unqualified" elementFormDefaul

<xs:compl

</xs:sequence>

</
</%s:schema>

integer"/>
con —

istring"/>

:integer"/>

integer"/>
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P_4.3-3 The data type information on the column definitions in the metadata. xml must | M

be identical to that in the corresponding table[ number].xsd file.

The SQL:1999 data types are converted into XML data types in the t a-
ble[l number].xsd schema files in accordance with the following table.

SQL:1999 XML
BINARY LARGE OBJECT blobType®
BIT VARYING(...) xs:hexBinary
BIT(...) xs:hexBinary
BOOLEAN xs:boolean
CHARACTER LARGE OBJECT clobType®
CHARACTER VARYING(...) Xs:string
CHARACTERC(...) Xs:string
DATE xs:date
DECIMAL(...) xs:decimal
DOUBLE PRECISION xs:float
FLOAT(...) xs:float
INTEGER xs:integer
INTERVAL®

NATIONAL CHARACTER LARGE OBJECT CIObType5
NATIONAL CHARACTER VARYING(...) Xs:string
NATIONAL CHARACTERC(...) Xs:string
NUMERIC(...) xs:decimal
REAL xs:float
SMALLINT xs:integer
TIME xs:time
TIME WITH TIME ZONE’

TIMESTAMP xs:dateTime
TIMESTAMP WITH TIME ZONE’

Example

SIARD metadata

<name>Products</name>

content — table0.xsd
" encoding="UTF-8"2>

<folder>tableO</folder>
on/>

me>ProductID</name>

<type>INTEGER</type>

<name>ProductName</name>
<type>CHARACTER VARYING (40)</Type>

ntleger"/
gern/
ntfeger"/

<typeOriginal>VARCHAR (40) </typeOriginal>
<nullable>true</nullable>
</column>

® On the XML data types blobType and clobType see G_3.1-1.

® The SQL:1999 data types INTERVAL, TIME WITH TIME ZONE, and TIMESTAMP WITH TIME ZONE are not

yet supported in this SIARD version.
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P 4.3-4 The nullable information on the column definitions in the net adat a. xml must M
be identical to that in the corresponding t abl e[ number] . xsd file.

Example
SIARD metadata content — table0.xsd
<?xml ve on="1.0" encodi "UTF-8"2>
<name>Produota</nane> <xs: t="unqualified" elementFormDefau
<folder>table0</folder> <X

<description/> =" rowType">
<columns>
c1" xs:integer"/>

noan

<column>
<name>ProductID</name>
<type>INTEGER</type>
<type0riginal >COUNTER</typeOriginal>
<nullable>false</nullable>
<description>

"xs:string"/>

:integer"/>
:integer"/>

xs:string"/>
"xs:decimal"/>
"xs:integer"/>

"xs:integer"/>

</column>
<column> <xs:element m

<name>ProductName</name> <xs:element m "xs:integer"/>
<type>CHARACTER VARYING (40)</type> <xs:element n
<typeOriginal>VARCHAR (40)</cypeOriginal> </xs:sequence

<nullable>true</nullable>
</column>

Note

The SQL:1999 notation "<nullable>true</nullable>" becomes fminOc- curs="0""
in XML. "<nullable>false</nullable>" corresponds to "minOccurs="1""in XML;
however, as this is the default value, it is often omitted.

P_4.3-5 The column sequence in the et adat a. xml must be identical to that in the M
corresponding table[ number].xs d.

P_4.3-6 The number of lines in a table in metadata. xml must fit into the area specified | M
in the corresponding table] number].xsd

The number of lines in a table in metadata.xml  must be identical to the num-
ber of lines in the corresponding table[ number] . xml,

Example

SIARD metadata content — table0.xsd

UTF-8"2>

<dbname>northwind</dbname> t="unqualified" elementFormDefault="qualified" target

a>
xOccurs="unbounded" minOccurs="0" name="row" type="rowType">

e>admin</name>

<folder>schema0</folder> )
<tables>
<table>
<name>Products</name> W
<folder>table0</folder>

ription/>

content — table0.xml

1 version="1.0" encoding="utf-8"2>

>77</rows>

</table> tion="http://www.admin.ch/xmlns/siard/1.0/schema0/table0.xsd table0.x:
‘www.admin.ch/xmlns/siard/1.0/schema0/table0.xsd"
p://www.w3.0rg/2001/XMLSchema-instance">
>1</c1><c2>Chai</c2><c3>1</c3><c4>1</c4> ... <clO>false</cl0></row>
©1>2</cl><c2>Chang</c2><c3>1</c3><c4>1</c4> ... <clO>false</clO></row>
c1>3</cl><c2>Aniseed Syrup</c2><c3>1</c3><c4>2</c4> ... <cliO>false</cl0></row:
c1>75</cl1><c2>Rhonbrau Rlosterbier</c2><c3>12</c3><c4>1</c4> ... <clO>false</«
€1>76</c1><c2>Lakkalikdori</c2><c3>23</c3><c4>1</c4> ... <clO>false</cl0></rot
€1>77</cl><c2>Frankfurter griine SoSe</c2><c3>12</c3><c4>2</c4> ... <clO>false
Recommendation

It is advisable to use the range 0 to infinity (maxOccurs="unbounded" minOc-
curs="0") in the table[ number].xsd . This avoids problems when validating
table[ number].xml againsttable] number].xsd
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5 Requirements for metadata

The metadata in the SIARD archive store the structure of the archived database and indicate
where different table data are to be found in the archive.

All the metadata are collated in a single metadata.xml file in the header/ folder. Unlike a
relational database, the file has a hierarchical structure.

There is a schema definition metadata. xsd for the metadat a.xml file. This is also stored
in the header/ folder.

ID Description of requirement M/O

M_5.0-1 The schema definition met adat a. xsd must be complied with for the metad a- M
ta.xml file. This means that metadata.xml must be capable of being posi-
tively validated against metadata. xsd.

The contents of the individual levels are defined below.

5.1 Database level metadata

The metadata.xml file contains the following global information at database level:

ID Description of requirement M/O

M_5.1-1 All metadata that are designated as mandatory in met adat a. xsd at database M
level must be completed accordingly.

The following database metadata are stored in the metadata.xml file:

Identifier Meaning M/O
version SIARD format version M
dbname Short database identifier M
description Description of the meaning and content of the database as a whole (0]
archiver Name of the person who carried out the archiving of the table data from | O

the database

archiverContact Contact details (telephone, e-mail) of the person who carried out the (0]
archiving of the table data from the database

dataOwner Owner of the data in the database; the institution or person that, atthe | M
time of archiving, has the right to grant usage rights for the data and is
responsible for compliance with legal obligations such as data protec-
tion guidelines

dataOriginTimespan | Origination period of the data in the database; approximate indication M

in text form
producerApplication | Name and version of the application that downloaded the SIARD file. (0]
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Identifier Meaning M/O
archivalDate Date on which the table data were archived M
messageDigest Hexadecimal message digest code overthe conten t/ folder with a (@)
prefix indicating the type of digest algorithm (MD5 or SHA1)
Recommendation
If the message digest option is used, the following must be imple-
mented:
The content and header directories are stored in the ZIP file as sepa-
rate (empty) content/ and header/ entries. To ensure that the in-
tegrity of the primary data can be checked, the entry for the header
directories must be inserted after all the primary data and before all the
other metadata entries. The message digest mentioned below is com-
puted from offset O to the offset of the header/ entry.
clientMachine DNS name of the (client) computer on which the archiving was carried | O
out
databaseProduct Database product and version from which the archiving of the table (0]
data was carried out
connection Connection string used to archive the table data
databaseUser Database user ID of the user of the SIARD tool for archiving the table (0]
data from the database
schemas List of schemas in the database M
users List of database users M
roles List of database roles 0]
privileges List of user and role privileges (0]

5.2 Schema level metadata

The schema metadata are archived in the metadata.xml

on the database.

file as with the global information

ID Description of requirement M/O
M_5.2-1 All metadata that are designated as mandatory in met adat a. xsdat schema M
level must be completed accordingly.
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The following schema metadata are stored in the metadata.xml

Identifier Meaning M/O
name Schema name in the database M
folder Name of the schema folder under content/  in the SIARD archive M
description Description of the meaning and content of the schema (6]
tables List of the tables in the database M
views List of the queries stored in the database 0]
routines List of the routines (f o r m e torédyprodedure s i jhe schema (6]
5.3 Table level metadata

Like the global information on the database and the schema metadata, table level metadata
are archived in the et adat a. xml file.

ID Description of requirement M/O
M_5.3-1 All metadata that are designated as mandatory in met adat a. xsdat table level M
must be completed accordingly.

The following table metadata are stored in the metadata.xml file:
Identifier Meaning M/O
name Table name in the schema M
folder Name of the table folder in the schema folder M
description Description of the meaning and content of the table (0]
columns List of the columns in the table M
primaryKey Primary key of the table 0]
foreignKeys List of the foreign keys in the table (0]
candidateKeys List of the candidate keys in the table (0]
checkConstraints | List of the constraints in the table O
triggers List of the triggers in the table (0]
rows Number of datasets M
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5.4 Column level metadata

Like the global information on the database, the schema metadata and the table level metada-
ta, the column level metadata are archived in the net adat a. xmlfile.

ID Description of requirement M/O

M_5.4-1 All metadata that are designated as mandatory in the met adat a. xsdat column M
level must be completed appropriately.

The following column metadata are stored in the metadata.xml file:

Identifier Meaning M/O

name Column name in the table M
The column name must be unambiguous within a given table.

folder Name of the LOB folder in the table folder (e

Note

The optional LOB folder name is only needed for columns of the large
object types (e.g. BLOB or CLOB).

The files that the large object fields represent are stored in these folders
and are called recordO.tx  t,recordl.tx t,andrecord0.bin
recordl. bin, "Bhese are referenced in the data XML file.

type SQL:1999 column type M
typeOriginal Original column type (0]
Note

As the various database programs that describe themselves as SQL-
compliant permit very different data types, the original type is listed here
as well as the SQL:1999 type. A translation of the proprietary types to
SQL:1999 types is to be defined and documented in the corresponding
application for each database program that supports the SIARD for-

mat.
defaultValue Default value of the column
nullable Optional entry (0]
description Description of the meaning and content of the column

5.5 Primary key metadata

ID Description of requirement M/O

M_5.5-1 The primary key metadata of a table can be archived in the metadata.xml file | O
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The following primary key metadata are stored in the metadat a.xml file if a primary key is
archived:

Identifier Meaning M/O
name Name of the primary key M
column List of the columns in the primary key

description Description of the meaning and content of the primary key 0]

5.6 Foreign key metadata

ID Description of requirement M/O

M_5.6-1 The foreign key metadata in a table can be archived in the metadata.xml file (0]

The following foreign key metadata are stored in the metadat a.xml file if a foreign key is ar-
chived:

Identifier Meaning M/O

name Name of the foreign key M

referencedSchema | Schema of the table referenced M

referencedTable Table that is referenced M
Note

The external table name referenced can be of the table or sche-
ma.table type. Delimited identifiers are enclosed in quotation marks..

reference List of columns and referenced columns M

matchType Match type (FULL, PARTIAL or SIMPLE)

deleteAction Delete action, e.g. CASCADE (0]
Note

The delete and change actions contain the actions permitted by the
SQL:1999 standard.

updateAction Change action, e.g. SET DEFAULT (0]

description Description of the meaning and content of the foreign key

5.7 Reference metadata

ID Description of requirement M/O

M_5.7-1 The metadata of the references used in the foreign key can be archived in the (0]
nmet adat a. xm file
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The following reference metadata are stored in the metadat a.xml file if a foreign key is ar-

chived:
Identifier Meaning M/O
column Name of the column M
referenced Name of the referenced column M
5.8 Candidate key metadata
ID Description of requirement M/O
M_5.8-1 The metadata of the candidate key of a table can be archived in the metad a- (0]
ta.xml file

The following candidate key metadata are stored in the metadat a.xml file if a candidate key

is archived:
Identifier Meaning M/O
name Name of the candidate key M
column List of the columns in the candidate key M
description Description of the meaning and content of the candidate key (0]

5.9 Check constraint metadata

The check constraint consists of a condition that is to be examined. This is indicated as an

BOOLEAN expression (having the value true, false or unknown) in SQL:1999 syntax.

ID Description of requirement M/O

The metadata of the check constraint of a table can be archived in the metad a- (e}
ta.xml file

M_5.9-1

The following check constraint metadata are stored in the metadat a.xml file if a check con-
straint is archived:

Identifier Meaning M/O
name Name of the check constraint M
condition Condition of the check constraint M
description Description of the meaning and content of the check constraint (0]
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5.10 Trigger level metadata

ID Description of requirement M/O

M_5.10-1 | The trigger metadata of a table can be archived in the metadata.xml file 0]

The following trigger metadata are stored in the metadat a.xml file if a trigger is archived:

Identifier Meaning M/O
name Trigger name in the table M
actionTime BEFORE or AFTER M
triggerEvent INSERT, DELETE, UPDATE [OF <trigger column list>] M
aliasList <old or new value alias list> 0]
triggeredAction <triggered action> M
description Description of the meaning and content of the trigger (0]

5.11 View level metadata

ID Description of requirement M/O

M_5.11-1 | The view metadata of a schema can be archived in the metadata.xml file 0]

The following view metadata are stored in the metadat a.xml file if a view is archived:

Identifier Meaning M/O

name Name of the view in the schema M

columns List of the column names in the view M

Note

The column metadata of a view are structured identically to those of a
table.

query SQL:1999 query that defines the view (0]

gueryOriginal Original SQL query that defines the view

Note

As the various database programs that describe themselves as SQL-
compliant permit very different query syntaxes, the original query is listed
here as well as the SQL:1999 query. A translation of the proprietary que-
ry syntax to SQL:1999 types is to be defined and documented in the
corresponding application for each database program that supports
the SIARD format.
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Identifier Meaning M/O

description Description of the meaning and content of the view (0]
5.12 Routine level metadata

ID Description of requirement M/O

M_5.12-1 | The routine metadata of a schema can be archived in the metadata.xml file O

The following routine metadata are stored in the metadat a.xml file if a routine is archived:

Identifier Meaning M/O
name Routine name in the schema M
description Description of the meaning and content of the routine
source Original source code of the routine (VBA, PL/SQL, JAVA) (0]
Note
Since many database programs have proprietary routines that cannot be
transformed into an SQL:1999-compliant query, the original source code
of the routine (e.g. in PL/SQL for Oracle databases, VBA for MS Access
modules) can be archived here.
body SQL:1999-compliant source code of the routine (0]
characteristic Characteristic of the routine (0]
returnType Return type of the routine (if it is a function) (0]
parameters List of parameters (0]
5.13 Parameter metadata
ID Description of requirement M/O
M_5.13-1 | The parameter metadata that are used in the routine can be archived in the (0]
metadat a.xml file
The following parameter metadata are stored in the metadat a.xml file if a routine is ar-
chived:
Identifier Meaning M/O
name Name of the parameter M
mode Mode of the parameter (IN, OUT or INOUT) M
type SQL:1999 type of the parameter M
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Identifier Meaning M/O
typeOriginal Original parameter type (0]
Note

As with the column descriptions, the original i proprietary i parameter
type can be indicated here.

description Description of the meaning and function of the routine (0]

5.14 User level metadata

ID Description of requirement M/O

M_5.14-1 | The user metadata can be archived in the nmet adat a. xml file 0]

The following user metadata are stored in the metadata.xml file:

Identifier Meaning M/O
name Name of the user M
description Description of the significance and function of the user (0]

5.15 Role level metadata

ID Description of requirement M/O

M_5.15-1 | The role metadata can be archived in the metadata.xml file 0]

The following role metadata are stored in the metadata.xml file:

Identifier Meaning M/O
name Name of the role M
admin Administrator of the role (user or role) M
description Description of the meaning and function of the role (0]

5.16 Privilege level metadata

ID Description of requirement M/O

M_5.16-1 | The privilege metadata can be archived in the metadata.xml file O

The following privilege metadata are stored in the metadata.xml file:
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Identifier Meaning M/O
type Privilege granted (e.g. SELECT) M
object Object to which the privilege is to be applied (0]
grantor Authorised grantor of the privilege M
grantee Recipient of the privilege (user or role) M
option Grant option (ADMIN or GRANT) (0]
description Description of the significance and function of the grant 0]
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6 Requirements for table data

As described above, the table data of an archived relational database are located in the
cont ent/ folder in the document root of the SIARD archive. They are filed there in the
schema and table folder concerned.

Table data are always stored in an XML file. An XML schema definition is generated for each
table that indicates the XML storage format of the table data. This means that for each table
there is a t abl e[ number] .xml file to the schema definition table[ number] . xsd.

ID Description of requirement M/O

T 6.0-1 All the table data (primary data) must meet the consistency requirements of M
SQL:1999. A SIARD file that validates syntactically against the various XSDs but
infringes the SQL standard semantically is not compliant with this format descrip-
tion.

In particular, the table values must correspond to the constraints of the SQL

types in the metadata. Additionally, the primary, candidate and foreign key condi-
tions and nullability conditions stored in the metadata must all be met.

T 6.0-2 The schema definitiont abl e[ number] . xsd must be complied with for the t a- M
ble[ number] .xml file. This means that table[ number]. xml must be ca-
pable of being positively validated against table[ number] .xsd .

6.1 Table schema definition

The table[ number].xsd file contains the following schema definitions for a table:

ID Description of requirement M/O

T 6.1-1 There must be an XML schema definition for each table that indicates the XML M
storage format of the table data.
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ID Description of requirement M/O

T 6.1-2 This schema definition reflects the SQL schema metadata of the table and indi- M
cates that the table is stored as a sequence of lines containing a sequence of
column entries with various XML types. The name of the table tag is table, that of
the dataset tag is row, while the column tags are called c1, c2, ... (or siard:cl ... if
the name space were written out).

Example

6.2 Table data

The table[ number].xml file contains the following table data for this table:

ID Description of requirement M/O
T 6.2-1 The table data for each table must be stored in an XML file. M
T 6.2-2 The table file consists of row elements containing the data of a line subdivided M

into the various columns (c1, c2 ...).

Example
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