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Foreword

ISO (the International Organization for Standardization) and IEC (the International 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 committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

In the field of information technology, ISO and IEC have established a joint technical committee, ASO/IEC
JTC 1. Draft International Standards adopted by the joint technical committee are circulated to hatiopal
bodies fof voting. Publication as an International Standard requires approval by at least 75 % (of the
national podies casting a vote.

Attention|is drawn to the possibility that some of the elements of this part of ISO/IEG, 13249 may be the
subject of patent rights. ISO and IEC shall not be held responsible for identifying any or all such paté¢nt
rights.

Internatignal Standard ISO/IEC 13249-5 was prepared by Joint TechnicalCommittee ISO/IEC JTC 1,
Informatipn technology, Subcommittee SC 32, Data management and. interchange.

ISO/IEC [L3249 consists of the following parts, under the generaltitle’Information technology — Datapase
languagdgs — SQL multimedia and application packages:

— Part/1: Framework

— Part|2: Full-Text

— Part| 3: Spatial

— Part]4: General purpose facilities
— Part]5: Still Image

— Part|6: Data Mining

Annexes|A and B of this partof ISO/IEC 13249 are for information only.
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The purpose of this International Standard is to define multimedia and application specific types and their
associated routines using the user-defined features in ISO/IEC 9075.

This document is based on the content of ISO/IEC International Standard Database Language (SQL).

The organization of this part of ISO/IEC 13249 is as follows:
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lause 4, "Concepts", presents concepts used in the definition of this part ofilSO/IEC 13249,

lause 5, "Still Image Types", defines the still image user-defined types.and associated routi

atures.

lause 7, "SQL/MM Still Image Information Schema" defines’the SQL/MM Still Image Inform
chema.

lause 8, "SQL/MM Still Image Definition Schema'defines the SQL/MM Still Image Definitio
chema.

lause 9, "Status Codes", defines the SQLSTATE codes used in this part of ISO/IEC 13249.

nnex A, "Implementation-definéd elements”, is an informative Annex. It lists those features

ptabase is partly or wholly-implementation-defined, and describes the defining information t
nplementor shall provide in each case.

nnex B, "Implementation-dependent elements”, is an informative Annex. It lists those featu
hich the body‘oef-this part of ISO/IEC 13249 states explicitly that the meaning or effect on th
Atabase isdmplementation-dependent.
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INTERNATIONAL STANDARD ISO/IEC 13249-5:2001(E)

Information technology — Database languages —
SQL multimedia and application packages —

Part 5:
Still Image
1 $cope

This part of ISO/IEC 13249:
a) introduces the Still Image part of ISO/IEC 13249,
b) gives the references necessary for this part of this part of ISO/IEC*13249,
c) defines notations and conventions specific to this part of this part of ISO/IEC 13249,
d) define$ concepts specific to this part of this part of ISOHEC 13249,
e) define$ the still image user-defined types and their-associated routines.
The still image user-defined types defined in thisgart adhere to the following:
— A still image user-defined type is geheric to image data handling. It addresses the need to stole,
manage and retrieve information\based on aspects of image data such as height, width and fdrmat

anfl based on image features'such as average color, color histogram, positional color and texfure.

— A $till image user-defined. type does not redefine the database language SQL directly or in
combination with another still image data type.

The still image user-defined types are applicable to all different image formats. However, not all functignality
can be usdd with all khown still image formats.

An implementation of this part of ISO/IEC 13249 may exist in environments that also support informatipn and
content mgnagement, decision support, data mining, and data warehousing systems.

Application areas addressed by implementations of this part of ISO/IEC 13249 include, but are not restricted
to, graphics, multimedia, scientific research, and medicine.

© ISO/IEC 2001 - All rights reserved Scope 1
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Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this part of ISO/IEC 13249. For dated references, subsequent amendments to, or revisions
of, any of these publications do not apply. However, parties to agreements based on this part of

ISO/I

EC 13249 are encouraged to investigate the possibility of applying the most recent editions of the

normative documents indicated below. For undated references, the latest edition of the normative
document referred to applies. Members of ISO and IEC maintain registers of currently valid International
Standards.

IS0/
(SQL

1SO/I
(sQL

ISO/I
Store

ISO/I
applig

SO/
imags

EC 9075-1:1999, Information technology — Database languages — SQL — Part 1: Framework

ol Lo
FTAarTTtcvwuUrng.

FC 9075-2:1999, Information technology — Database languages — SQL — Part 2: FQundagion
Foundation).

EC 9075-4:1999, Information technology — Database languages — SQL — Part’4: Persistent
d Modules (SQL/PSM).

EC 13249-1:2000, Information technology — Database languages — SQL multimedia and
ation packages — Part 1: Framework.

EC 10918-1:1994, Information technology — Digital compression and coding of continuousitone still
bS: Requirements and guidelines.
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3 Definitions, notations, and conventions
3.1 Definitions
For the purposes of this part of ISO/IEC 13249, the following definitions apply.
3.1.1 Definitions provided in Part 1
This part of ISO/IEC 13249 makes use of all terms defined in Part 1 of ISO/IEC 13249.

3.1.2 Definitions provided in Part 5

This part of ISO/IEC 13249 defines the following terms:

3.1.211
basid image feature
a bagic image feature is an image feature that is not a composite feature

3.1.2J2
colonspace
a setlof conventions how to represent a color value

3.1.2]3
composite feature
an image feature which consists of basic image features and:their associated weights

3.1.2/4
imagp format

a set|of conventions for storing the image data of digital images in a specific compressed or
uncoimpressed interchange format

3.1.215
imagp feature
chardcteristic (other than inherent image characteristics) of the image data

3.1.216
inherfent image characteristics
imag¢ format and particularphysical characteristics of a digital image

3.1.2{7
list of weighted features
see composite féature

3.1.2]8
picture€lement
see spmple in Subclause 3.1.4, "Definitions taken from ISO/IEC 10918-1"

3.1.2.9
raw image
a binary string that represents a certain image

3.1.2.10

similarity of images

a numerical measure obtainable by the comparison of two images; the measure is based on image
features

© ISO/IEC 2001 - All rights reserved Definitions, notations, and conventions 5
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3.1.2.11

thumbnail

a raw image which was obtained from another raw image by downsizing

3.1.3 Definitions taken from ISO/IEC 9075

This part of ISO/IEC 13249 makes use of the following terms defined in ISO/IEC 9075:
3.14 Definitions taken from ISO/IEC 10918-1

This part of ISO/IEC 13249 makes use of the following terms defined in ISO/IEC 10918-1:

a) furas

NOTE 1 The use of "columns" here is as defined in the JPEG standard and not as defined
ne SQL standard.

n

—

b) gomponent
c) (pigital) (still) image

NOTE 2 Parentheses around the text "digital" and "still* is a convention used by ISO/IEC
10918-1 to denote that the phases "digital image", "still image", and\'image" are interchangejble.

d) image data
e) interchange format
f)  (humber of) lines

NOTE 3 Parentheses around the text "numbéer of" is a convention used by ISO/IEC 109181 to
enote that the phases "number of lines" and "lines" are interchangeable.

o

g) gdample

6 Definitions, notations, and conventions © ISO/IEC 2001 - All rights reserved
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3.2 Notations

3.2.1 Notations provided in Part 1

The notations used in this part of ISO/IEC 13249 are defined in Part 1 of ISO/IEC 13249.
3.2.2 Notations provided in Part 5

This part of ISO/IEC 13249 uses the prefix 'Sl_' for user-defined types, attributes and SQL-invoked
routine names.

© ISO/IEC 2001 - All rights reserved Definitions, notations, and conventions 7
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3.3 Conventions

The conventions used in this part of ISO/IEC 13249 are defined in Part 1 of ISO/IEC 13249.

8 Definitions, notations, and conventions © ISO/IEC 2001 - All rights reserved
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4 Concepts
4.1 Introduction

In the context of this part of ISO/IEC 13249, digital images are effectively 2-dimensional arrays of picture
elements, or samples. The internal representation of a sample in the raw image itself is image format
specific. The color value of a sample in the image data might be represented by an index in a color look
up table, spread over multiple color planes, multiple binary strings which represent the single components
of a color, or in any other image format specific way.

An image format is a set of conventions for storing digital images in an interchange format. An image
CONSiptS Of the Tepresemtation and organization of data that constitute the picture eferments, and
presdriptions about auxiliary data that control the interpretation and processing of the digital imade
information according to that format.

A colpr space, which is used to represent the color values of the samples, is either defined by the image
format or described in the header information of the raw image.

An image format is referenced by format indications. A format indication is a character string whgse
format and content is implementation-defined.

A bingry string that adheres to a certain image format is called a raw image.

The inherent image characteristics of a raw image consist of:

the format of the raw image;

the width of the raw image is the number of columns of the image data;

the height of the raw image is the numberof lines of the image data.

An image format is a format supported by.an,implementation (for short: a supported format) if theg
implementation is able to derive the inherent image characteristics and features from the raw image.

NOTE 4 Features are described in-Subclause 4.4, "Image features".

This part of ISO/IEC 13249 defines types and routines with provisions for storing and manipulatirjg still
images. This part of ISO/IEE 13249 consists of the following parts:

-| The data typé SI_Stilllmage, a value of which has the following structure:
- adigital representation of a still image;

- ~ format conventions used for representing that still image;

> physical characteristics of that still image (such as its height and width)
- Methods on the data type SI_Stilllmage for:
- constructing SI_Stilllmage values;

- obtaining the digital representation of an image or the inherent image characteristics of the
image;

- obtaining a thumbnail from an SI_Stilllmage value.

- Feature data types that abstract from certain characteristics of the pictorial information contained
in images; these data types provide facilities for:

© ISO/IEC 2001 - All rights reserved Concepts 9
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deriving feature values from a given image;

constructing feature values;

deriving metric values that characterize the content of images with respect to feature values;

Information Schema views that provide data describing certain capabilities of an
implementation of this part of ISO/IEC 13249.

A conforming implementation of this part of ISO/IEC 13249 shall be based on SQL-implementations that
supports Core SQL as defined by ISO/IEC 9075. A number of provisions are made for that purpose:

- Hor every method that is intended for public use, a corresponding SQL-invoked regular/functjon is
gpecified that provides the same services as the associated method;

- he lengths of the names of schemata, types and SQL-invoked regular functions that are
intended for public use do not exceed 18 characters. If the name of a view, of the Still Image
Information Schema exceeds 18 characters, an equivalent view with a&hort identifier is also
gpecified.

10 Concepts © ISO/IEC 2001 - All rights reserved
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4.2 Concepts taken from ISO/IEC 9075
The following concepts defined in ISO/IEC 9075 are used in this part of ISO/IEC 13249.
a) binary string
b) EXECUTE privilege
c) function

d) SQL-invoked regular function

© ISO/IEC 2001 - All rights reserved Concepts 11
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4.3 Types representing digital images

4.3.1 Attributes of the SI_Stillimage type

The SI_Stilllmage type is an abstraction for digital images, using the following attributes:
- The attribute SlI_content to represent the raw image;
- The attribute SI_contentLength to represent the length of the raw image;

- The attribute SI_format to represent a format indication; it identifies the image format of the raw
image:

- The attribute SI_width to represent the width of the raw image;
- The attribute SI_height to represent the height of the raw image.
4.3.2 Methods of the SI_Stillimage type

The type|SI_Stilllmage provides the following methods for public use:

]
[da)

|_Stilllmage: constructs an Sl_Stilllmage value from a raw image,

$1_Stilllmage: constructs an Sl_Stilllmage value from a raw.ifmage and a character string
representing a format indication; this method allows for user=supplied format information when
$1_Stilllmage values are to be constructed from a rawdmage whose format is not a supportefd
dne;

31 _setContent: has the same effect as the invocation of the mutator function for the SI_content
dttribute, but additionally adjusts the values.efithe attributes that represent the inherent image
dharacteristics;

$1_changeFormat: has the same effect as the invocation of the mutator function for the SI_fgrmat
dttribute, but additionally adjusts the value of the attribute SI_content and the values of the
gttributes which represent the irherent image characteristics. The format conversion fails if the
donversion between the soutce’image format and the target image format is not supported;

- 81_Thumbnail: obtainsta thumbnail from an SI_Stilllmage value;
- $l_content: returns;the representation of the raw image;

- $1_contentkength: returns the length in bytes of the representation of the raw image;

- §1_format: returns the format indication of the image;

- §lheight: returns the number of lines of the image;

- Sl_width: returns the number of columns of the image.
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4.4 Image

Image features

features

Image features (for short: features) are used to characterize the pictorial information of an image by
means other than inherent image characteristics. This part of ISO/IEC 13249 supports four basic
features and one composite feature. The basic features are:

- Average color feature: this feature characterizes an image by its average color;

- Color histogram feature: this feature characterizes an image by the relative frequencies of the colors
exhibited by the samples of the raw image;
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sic features can be derived from images. In addition, the two basic features average color f
olor histogram feature can be constructed by means of numerical values!

omposite feature is a list of up to 4 basic features, each of a different feature type. All the b
es in the composite feature are associated with a feature weight:
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feature that characterizes the image I, then a similarity\measure for the images I, and |, is

rity depends on the kind of feature used for comparison; the exact relationship is implemen

ndent.
Feature types
asic features are represented by the\following feature types:
verage color feature: SlsAverageColor;
olor histogram feature: Sl|_ColorHistogram;
ositional color feature; Sl_PositionalColor;
exture featuret SI_Texture.
omposité feature is represented by the feature type SI_FeatureList.

| basic features methods and functions are provided that derive the corresponding feature
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4.4 Image features

SI_AverageColor and SI_ColorHistogram values can also be obtained by methods SI_AverageColor and
SlI_ColorHistogram, respectively. The parameter of the first method is a color value that is used to
represent the intended average color. The second method takes a first color value and a first frequency
and returns an initial color histogram. This initial color histogram can be extended using the method
SI_Append.

SI_Featu

reList values must be constructed from basic feature values and associated weights.

The observer and mutator functions of the basic feature types are not intended for public use. Thus, there
are no GRANT statements granting EXECUTE privilege on these functions.

442

Assessing the similarity of images

Every feg
measure
measure
feature v
values |4,

F.. S

returns a

ture type has a method SlI_Score. This method can be used for obtaining numerical values|that
the similarity between two images. To that end, a distance function is used for this
ment. The returned numerical value for the distance indicates the difference between a given
hlue and a still image value. Let F; be some feature value that characterizes an SIDStilllmape
Then

_Score(ly)

measure for the similarity of the SI_Stilllmage value I, to the featurévalue F;.
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4.5 Complementary SQL-invoked regular functions

To ease conformance for implementation of this part of ISO/IEC 13249, each method intended for public
use is complemented by an SQL-invoked regular function.

For each such method, the type of specified method, the method name, parameter types (if any), and the

name of the corresponding SQL-invoked regular function is listed in Table 1 — Method and function name
correspondences. Since the names of these functions are unique, their parameter types are not given.

Table 1 — Method and function name correspondences

Tl'ypp Name Method Name Parameter Types (if r—my) Eunction Name
SI_Stillimage SI_Stilllmage BINARY LARGE OBJECT SI_mkSitillimagel
SI_Stillimage SI_Stilllmage BINARY LARGE OBJECT, SI_mkStillimage2

CHARACTER VARYING
SI_Stillimage SI_setContent BINARY LARGE OBJECT SlxchgContent
SI_Stilllmage S|_changeFormat CHARACTER VARYING Sl|_convertFormat
SI_Stillimage Sl_content SI_getContent
SI_Stilllmage S|_contentLength S|_getContentlngth
SI_Stilllmage Sl_format SlI_getFormat
SI_Stillimage SI_height SI_getHeight
SI_Stilllmage Sl|_width Sl_getWidth
SI_Stillimage SI_Thumbnail Sl|_getThumbnkil
SlI_Stillimage SI_Thumbnail INTEGER, Sl_getSizedThmbnl
INFEGER
SI_AyerageColor SI_AverageColor St _Stilllmage SlI_fndAveragelColor
Sl_AyerageColor SI_AverageColor SI_Color SI_mkAverage[Color
Sl_AyerageColor SlI_Score Sl_Stilllmage Sl_ScoreByAvigClr
SI_Co¢lorHistogram | SI_ColorHistogram | SI_Stillimage S|_findColorHgtgrm
S|_CelorHistogram | SI_ColorHistogram | SI_Color, SI_mkColorHistogrm
DOUBLE PRECISION
SlI_ColorHistogram { SI_ColorHistogram | SI_Color ARRAY, S|_arrayClrHstgrm
DOUBLE PRECISION ARRAY
SI_ColorHistogram | SI_Append SlI_Color, Sl_appendClrHstgrm
DOUBLE PRECISION
Sl_ColaofHistogram | SI_Score Sl_Stilllmage Sl_ScoreByClIrHstgr
S|_PositionatCotor [ ST_PositionatCotor | St_Stitftmage St_findPositColor
Sl|_PositionalColor | SI_Score Sl_Stilllmage Sl_ScoreByPositClr
S|_Texture SI_Texture Sl_Stilllmage Sl_findTexture
S|_Texture Sl_Score SI_Stilllmage Sl_ScoreByTexture
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Type Name

Method Name

Parameter Types (if any)

Function Name

S|_FeaturelList

S| _FeaturelList

Sl|_FeatureList

Sl_setFeature

Sl_AverageCaolor,
DOUBLE PRECISION,
SI_ColorHistogram,
DOUBLE PRECISION,
S|_PositionalColor,
DOUBLE PRECISION,
SI_Texture,

DOUBLE PRECISION

Sl_AverageCaolor,
DOUBLE PRECISION

SI_mkFeatureList

SI_setAvgCIrFtrw

S|_FeaturelList

S|_FeaturelList

S|_FeaturelList

Sl|_FeaturelList
Sl|_FeaturelList
S| _FeaturelList
S| _FeaturelList
S|_FeaturelList
S|_FeaturelList
S|_FeaturelList
S|_FeaturelList
S|_FeaturelList
SI_Color

SI_setFeature

SI_setFeature

SI_setFeature

SI_AvgCIrFtr
SI_AvgCIrFtrwght
SI_ClIrHstgrFtr
S|_ClrHstgrFtrwght
SI_PstnICIrFtr
SlI_PstnICIrFtrwght
SI_TextureFtr
S|_TextureFtrwght
SI_Score
SI_RGBColor

SI_ColorHistogram,
DOUBLE PRECISION

Sl|_PositionalColor,
DOUBLE PRECISION

SI_Texture,
DOUBLE PRECISION

SlzStilllmage

INTEGER,
INTEGER,
INTEGER

SI_setClrHstgrFte\y

S|_setPstnlCirFtr\

Sl (setTextureFtrW

SI_getAvgClIrFtr
SI_getAvgCIrFtrw
S|_getClrHstgrFtr
SI_getClrHstgrFtrV
SI_getPstnIClrFtr
SI_getPstnICIrFtr\
S|_getTextureFtr
SI_getTextureFtr\
S|_ScoreByFtrList
SI_mkRGBColor

~
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4.6 Auxiliary type SI_Color

Color values are encapsulated by the type SI_Color. The implementation shall provide constructor
methods to obtain SI_Color values. Each constructor method is provided for a specific color space. Each
function takes parameters that represent the intended color value in this color space. A constructor
method SI_RGBColor, for the RGB color space, is in this part of ISO/IEC 13249. Constructor methods for
other color spaces are implementation defined.
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4.7 The Still Image Information Schema

This part of ISO/IEC 13249 prescribes an Information Schema called SI_INFORMTN_SCHEMA. It
contains views for the following purposes:

- aview SI_IMAGE_FORMATS that lists the format indications of the supported image formats;

- aview SI_IMAGE_FORMAT_CONVERSIONS that lists pairs of format indications of image
formats for which format conversions are supported;

gand scoring with respect to that feature;

- gview SI_THUMBNAIL_FORMATS that lists the format indications of image formats from which
thumbnails can be derived;

- gview SI_VALUES that lists implementation-defined values.
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The types in this family provide for the storage and retrieval of still image values.

ISO/IEC 13249-5:2001(E)

Still Image Types

5.1 S|_Stilllmage Types and Routines
51.1 SI_Stilllmage Type
Purpose

The SI_Stilllmage type provides the definition of a still image type.

Defin
q

ition

REATE TYPE Sr_Stit1TTmage
AS (

SI _content Lengt h | NTECER,
SI _format CHARACTER VARYI NE SI _MaxFor mat Lengt h) ,
Sl _hei ght | NTEGER,
SI _wi dth | NTEGER
)
| NSTANTI ABLE
NOT FI NAL

CONSTRUCTOR METHOD Sl _Still I mage
(content BI NARY LARGE OBJECT( SI _MaxCont:ent Lengt h))
RETURNS SI_Stilll mage
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,

CONSTRUCTOR METHOD SI _Sti | l;knege
(content BI NARY LARGE \GBJECT( SI _MaxCont ent Lengt h),

RETURNS SI _Stil |l luyrage
SELF AS RESULT
LANGUACE SQL

DETERM NI ST| C

CONTAI NS _SQL

CALLED ,ON-NULL | NPUT,

METHOD~SI* set Cont ent
(eont ent BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h))
RETURNS SI _Stilllmage
SELF AS RESULT
LANGUACGE SQ

SI _content BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h),

explicitFormat CHARACTER VARYI NG SI _MaxFor nat Lengt h))

DETERMNTSTIC
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD SI _changeFor nat

(target Format CHARACTER VARYI NG& SI _MaxFor mat Lengt h) )

RETURNS SI_Stilllmage
SELF AS RESULT
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT,

© ISO/IEC 2001 - All rights reserved
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METHOD SI _Thunbnai | ()
RETURNS SI _Stilllmage
SELF AS RESULT
LANGUACE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD S| _Thunbnai |
(hei ght | NTECER,
wi dt h | NTEGER)
RETURNS SI _Stilllmage
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NPUT

Definitiohal Rules

1) SI_MaxContentLength is the implementation-defined maximum length for the binary representation of
the gI_Stillilmage attribute SI_content.

2) SI_MaxFormatLength is the implementation-defined maximum length.for the character represenfation
of anlimage format indication.

Descriptjon
1) The §l_Stilllmage type provides for public use:
a) g method SI_Stilllmage(BINARY LARGE OBJECT),
b) 4 method SI_Stilllmage(BINARY LARGE:OBJECT, CHARACTER VARYING),
c) g method SI_setContent(BINARY LARGE OBJECT),
d) g method SI_changeFormat(CHARACTER VARYING),
e) g method SI_Thumbnail(),
f) g method SI_Thumbnail(INTEGER, INTEGER),
g) 4 function Sl_chgContent(SI_Stilllmage, BINARY LARGE OBJECT),
h) g function-Sl_convertFormat(SI_Stilllmage, CHARACTER VARYING),

i) g fanction SI_getThumbnail(SI_Stilllmage),

j) afunction SI_getSizedThmbnl(SI_Stilllmage, INTEGER, INTEGER).
k) a function SI_mkStilllmagel(BINARY LARGE OBJECT),
[) afunction SI_mkStilllmage2(BINARY LARGE OBJECT, CHARACTER VARYING),
2) The attributes SI_content, SI_contentLength, SI_format, SI_height, and SI_width are read-only.

There are no GRANT statements granting EXECUTE privilege on the mutator functions for
Sl|_content, SI_contentLength, SI_format, SI_height, and SI_width.
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5.1.2 SI_Stilllmage Methods
Purpose

Return a specified SI_Stilllmage value.

Definition
CREATE CONSTRUCTOR METHOD SI _Still | nage
(content BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h))
RETURNS SI _Stilll mage
EQR Sl inlllrrngp

RETURN SELF.
Sl _content(content).
Sl _content Lengt h( LENGTH(content)).
SI _format (Sl _format(content)).
Sl _hei ght (Sl _hei ght (content)).
SI_width(SlI_w dth(content))

COREATE CONSTRUCTOR METHOD Sl _Stil |l mage
(content BI NARY LARCE OBJECT( SI _MaxCont ent Lengt h),,
explicitFormat CHARACTER VARYI NG SI _MaxFor nat-Lengt h))

RETURNS SI_Stilllmage
FOR SI _Stilllmage
BEG N

DECLARE Format Error CONDI TI ON FOR SQ:STATE ' 2FF10';
DECLARE i For mat CHARACTER VARYI NG(SI)_MaxFor mat Lengt h) ;
DECLARE eFor mat CHARACTER VARYI NG{SI _MaxFor mat Lengt h) ;

SET i Format = TRRMBOTH ' ' EROM SI _format (content));
SET eFormat = TRI M BOTH ' NOFROM explicitFormat);
| F eFormat IS NULL OR

NOT (

Sl _support edFornat (eFormat) = 1 AND
i Format = eForurat OR
NOT SI _support edFor mat (eFormat) = 1 AND
i Format 1\SS-NULL) THEN
SI GNAL For mat Err or
SET MESSAGE_TEXT = 'illegal inmage format specification';
END | F;
RETURN (SELF.
Sl tcont ent (content).
Sl cont ent Lengt h( LENGTH( content)) .
Sl _format (explicitFormat).
Sl _hei ght (SI _hei ght (content)).
SI_width(SlI_wi dth(content));
END

Definitional Rules

1) SI_MaxContentLength is the implementation-defined maximum length for the binary representation of
the SI_Stillilmage attribute SI_content.

2) SI_MaxFormatLength is the implementation-defined maximum length for the character representation
of an image format indication.

Description

1) The method SI_Stilllmage(BINARY LARGE OBJECT) takes the following input parameter:
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a) aBINARY LARGE OBJECT value content.

2) The method SI_Stilllmage(BINARY LARGE OBJECT, CHARACTER VARYING) takes the following
input parameters:

a) aBINARY LARGE OBJECT value content,
b) a CHARACTER VARYING value explicitFormat.
3) If any of the following is true for an invocation of the method SI_Stilllmage(BINARY LARGE OBJECT,

CHARACTER VARYING), an exception condition is raised: SQL/MM Still Image exception — illegal
image format specification.

a) dxplicitFormat is the null value.
b) At least one of the following is false:

i] explicitFormat indicates a supported image format, and explicitFormat is equivalent to the
format derived from content.

i) explicitFormat indicates an unsupported image format, and the image format derived from
content is the null value (i.e. no supported image format can be.derived from content ).
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Purpose
Update the SI_Stilllmage content.
Definition

CREATE METHOD Sl _set Cont ent
(content BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h))

RETURNS SI_Stilllmage
EQR QI_in L] Irrngp
BEG N

DECLARE Nul | I nstance CONDI TI ON FOR SQLSTATE ' 2202D ;
DECLARE I nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF01' ;

IF SELF 1'S NULL THEN
SI GNAL Nul | I nstance
SET MESSAGE _TEXT = 'null inage val ue';
END | F;
IF SI_format (content) <> SELF. S| _format THEN
SI GNAL | nval i dl nput
SET MESSAGE TEXT = 'incorrect inmage-format';
END | F;
RETURN SELF.
Sl _content (content).
Sl _cont ent Lengt h( LENGTH( cont ent).).
Sl _hei ght (SI _hei ght (cont ent))..
SI_width(SlI_wi dth(content));
END

Definlitional Rules

1) 9_MaxContentLength is the implementation-defined maximum length for the binary represeptation of
the SI_Stilllmage attribute SI_content.

Descfiption
1) The method SI_setCantent(BINARY LARGE OBJECT) takes the following input parameter:

a) aBINARY LARGE OBJECT value content.
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514

Sl_changeFormat Method

Purpose

Convert the format of an SI_Stilllmage value and adjust affected attributes.

Definition

CREATE METHOD SI _changeFor nat

(target Format CHARACTER VARYI NE SI _MaxFor mat Lengt h) )
RETURNS SI _Stilllmage

FOR_SI inlllrrngp

BEA N

DECLARE UnsupportedConversi on CONDI TI ON FOR SQLSTATE ' 2FF11';
DECLARE | ocal Cont ent BI NARY LARGE OBJECT( Sl _MaxCont ent Lengt h)

| F NOT SI _supportedConversion (SELF.SI _format, targetFormat) =1
THEN
SI GNAL Unsupport edConver si on
SET MESSAGE_TEXT =
"unsupported i mage format conversion specified ;

END | F;
IF TRMBOTH ' ' FROM target Format) =
TRIMBOTH ' ' FROM SELF. SI _format) THEN
RETURN SELF;
ELSE

SET | ocal Content =
Sl _convert (SELF. SI _content, SELF.SI _format, targetFormat);
RETURN SELF.
SI _content (I ocal Content).
Sl _cont ent Lengt h( LENGTH(Nocal Content)).
Sl _format (target For maty) .
Sl _hei ght ( SI _hei ght (¢,ocal Content)).
SI_wi dt h(SI _wi dt h(+ocal Content));
END | F;
BND

Definitiohal Rules

1) SI_MaxFormatLength isthé implementation-defined maximum length for the character represen
of an|image format indi¢ation.

Descriptjon

1) The method'SI_changeFormat(CHARACTER VARYING) takes the following input parameter:

2)

24 Still Image Types

ation

and

a) dCHARACTER VARYING value targetFormat

Case:

a) If the implementation does not support the conversion between the formats SELF.SI_format
targetFormat, then an exception condition is raised: SQL/MM Still Image exception — unsupported
image format conversion specified.

b) If targetFormat and SELF.SI_format are equivalent, SELF is returned unchanged.

c) Otherwise, SELF.SI_content is converted to targetFormat, and the values of

SELF.SI_contentLength, SELF.SI_format, SELF.SI_height, and SELF.SI_width are adjusted to

reflect the new value of SELF.SI_content.
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5.15 SI_Thumbnail Methods
Purpose
The SI_Thumbnail method derives a thumbnail from an SI_Stillimage value.
Definition
CREATE METHOD S| _Thurbnai | ()

RETURNS SI_Stilllnmage

FOR SI _Stilllnmage
RETURN NEW.,S] Thunbnail (QI Thunmbnail Hei {th’ Sl _Thunbnai | \W.dt h)

OREATE METHOD SI _Thunbnai |
(hei ght | NTECER,
wi dt h | NTEGER)

RETURNS SI _Stilll mage
FOR SI _Stilllnmage
BEA N

DECLARE I nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF12' ;

| F height > SELF. SI _hei ght OR

wi dth > SELF. SI _hei ght OR

NOT SI _supportedThunbnai |l (SELF. SI _forrmat) THEN

SI GNAL | nval i dl nput

SET MESSAGE_TEXT =
"illegal specification ferJthumbnail generation'
END | F;
RETURN SI _deri veThunbnai | ( SELF,\hei ght, wi dth);
END

Definfitional Rules

1) S _ThumbnailHeight is the implementation-dependent height for the resulting thumbnail.
2) §_ThumbnailWidth is the implementation-dependent width for the resulting thumbnail.
Descfiption

1) The method SI_Thumbnail().

a) This methedtakes no input parameters.

b) The values for the attributes SI_height and SI_width for the resulting thumbnail are
inmplementation-dependent.

2) T amathad 1 Thyymhn AIINTEACED INITEA~CD
T tot—o T o oo N T o= G i | == g = g

a) takes the following input parameters:
i) an INTEGER value height,
i) an INTEGER value width.

b) If at least one of the parameters height and width is larger than the values SELF.SI_height and
SELF.SI_width, respectively, or if SELF.SI_format indicates that the derivation of a thumbnail

from images with this format is not supported, then an exception condition is raised: SQL/MM Still
Image exception — illegal specification for thumbnail generation.
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5.1.6

Purpos

Functions Complementing SI_Stilllmage Methods

e

Return a specified SI_Stilllmage value.

Definition

CREATE FUNCTI ON SI _nkStilllmagel

CREATE FUNCTION SI _nkStilll mage2

Definitiohal Rules

1) SI_MaxContentLength is the implementation-defined maximum length for the binary representat
the gI_Stillilmage attribute SI_content.

2) SlI_MaxFormatLength is the implementatiof=defined maximum length for the character represen
of an|image format indication.

Descriptjon
1) The function SI_mkStillimagel(BINARY LARGE OBJECT) takes the following input parameter:
a) gBINARY LARGE OBJECT value content.

2) The function SI_mkStilllmage2(BINARY LARGE OBJECT, CHARACTER VARYING) takes the
following inputparameters:

a) g BINARY LARGE OBJECT value content,

b)

26 Still

JONTAI NS SQL
QALLED ON NULL | NPUT
RETURN NEW SI _Stilllmage(content, explicitFormt)

(content BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h))

RETURNS SI _Stilll mage
LANGIAGE QQ

TERM NI STI C
QONTAI NS SQL
GALLED ON NULL I NPUT
RETURN NEW SI _Still 1l mage(content)

(lcont ent BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h),
explicitFormat CHARACTER VARYI NG SI _MaxFor mat Lengt hy))
RETURNS SI_Stilll mage

HANGUAGE SQL

ODETERM NI STI C

on of

ation

el 1 A PRNANC 1 | PN el +
LN VARTIING VAIUT TAPIUILFUITIIAt,
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5.1.7 Sl_chgContent Function
Purpose
Update the SI_Stilllmage content.
Definition

CREATE FUNCTI ON SI _chgCont ent

(image SI_Stilllmge,
content BI NARY LARGE OBJECT( S| _MaxCont ent Lengt h))
BRETIRNS S| Stilll nage.
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL

CALLED ON NULL | NPUT

STATI C DI SPATCH

RETURN i nage. Sl _set Cont ent (cont ent)
Definlitional Rules

1) §I_MaxContentLength is the implementation-defined maximum length for the binary representation of
the SI_Stilllmage attribute SI_content.

Descfiption

1) Te function SI_chgContent(SI_Stilllmage, BINARY £LARGE OBJECT) takes the following input
pprameters:

a) an Sl_Stilllmage value image,

b) aBINARY LARGE OBJECT value centent.
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5.1.8 SI_convertFormat Function

5.1.8 Sl_convertFormat Function

Purpose

Convert the format of an SI_Stilllmage value and adjust affected attributes.
Definition

CREATE FUNCTI ON SI _convert For mat

(image SI_Stilllmge,
target For mat CHARACTER VARYI NG SI _MaxFor mat Lengt h))
RETIRNS S| _Stilll nage.
HJANGUAGE SQL
DETERM NI STI C

JONTAI NS SQL

JALLED ON NULL | NPUT

STATI C DI SPATCH

RETURN i mage. SI _changeFor mat (t ar get For mat)
Definitiohal Rules

1) SI_MaxFormatLength is the implementation-defined maximum lengthfor the character representation
of anlimage format indication.

Descriptjon

1) The :I:]Jnction SI_convertFormat(SI_Stillilmage, CHARACTER VARYING) takes the following input
paraineters:

a) an Sl_Stilllmage value image,

b) g CHARACTER VARYING value targetkarmat.
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5.1.9 Sl_getThumbnail Function

Purpose

The SI_getThumbnail derives a thumbnail from an SI_Stilllmage value.
Definition

CREATE FUNCTI ON Sl _get Thurbnai |
(image SI_Stilllmage)
RETURNS Sl _Stilllmage
LANGUAGE SQ

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH

RETURN i mage. SI _Thunbnai | ()

Descfiption
1) The function SI_getThumbnail(SI_Stillimage) takes the following input-parameter:

a) an SI_Stilllmage value image.
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5.1.10 Sl_getSizedThmbnl Function
Purpose

The SI_getSizedThmbnl derives a thumbnail with user-supplied height and width values from an
Sl_Stilllmage value.

Definition

CREATE FUNCTI ON Sl _get Si zedThnbnl
(image SI_Stilllmge,

hei ghf | I\ITIZ('J:D,

wi dt h | NTEGER)

RETURNS SI_Stilll mage

HJANGUAGE SQL

DETERM NI STI C

JONTAI NS SQL

QALLED ON NULL | NPUT

[«

F

TATI C DI SPATCH
ETURN i mage. SI _Thunbnai | (hei ght, w dth)

Descriptjon

1) The function SI_getSizedThmbnl(S1_Stillimage, INTEGER, INTEGER) takes the following input
parametgrs:

a) gn Sl_Stilllmage value image,
b) gn INTEGER value height,

c) 4dn INTEGER value width.

30 Still Image Types © ISO/IEC 2001 - All rights reserved


https://iecnorm.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(E)
5.1.11 Functions Complementing Observer Functions of Type SI_Stilllmage

5.1.11  Functions Complementing Observer Functions of Type SI_Stilllmage
Purpose
Obtain the value of the designated SI_Stillimage attribute.
Definition
CREATE FUNCTI ON SI _get Cont ent
(image SI_Stilllmge)

RETURNS Bl NARY LARGE OBJECT(SI _MaxCont ent Lengt h)
DETERM NLSTLC

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH

RETURN i nage. Sl _cont ent

OREATE FUNCTI ON Sl _get Cont ent Lngt h
(image SI_Stilllmage)

RETURNS | NTEGER

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH

RETURN i mage. SI _cont ent Lengt h

CREATE FUNCTI ON SI _get For nat

(image SI_Stilllmage)

RETURNS CHARACTER VARYI N& S| _MaxEormat Lengt h)
DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN i nage. S| _f or nat

OREATE FUNCTI ON SI _get Hei-ght
(image SI_Stilllpage)
RETURNS | NTEGER

DETERM NI STI C

CONTAI NS SQk

RETURNS NULCL=ON NULL | NPUT
STATI C DRNSPATCH

RETURN iLmage. SI _hei ght

OREATE-FUNCTI ON SI _get W dth
(age SI_Stilllmage)
RETURNS | NTEGER

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH

RETURN i mage. SI _wi dth

Definitional Rules

1) SI_MaxContentLength is the implementation-defined maximum length for the binary representation of

the SI_Stilllmage attribute SI_content.
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2) SI_MaxFormatLength is the implementation-defined maximum length for the character representation

of an

image format indication.

Description

1) The function SI_getContent(SI_Stilllmage) takes the following input parameter:

2)

3)

4)

5)

6)

7)

8)

9)

10) Sl_g

32 Still Image Types

a) an Sl_Stilllmage value image.

SlI_getContent(SI_Stilllmage) returns the binary representation of the attribute SI_content of the
Sl_Stilllmage value image.

The dunction SI_getContentLngth(SI_Stilllmage) takes the following input parameter:

a) 3

Sl g
value

n SI_Stilllmage value image.

etContentLngth(S1_Stilllmage) returns the length of the binary representation of the SI_Stilll
image.

The function SI_getFormat(SI_Stilllmage) takes the following input parameter:

a) 3

Sl g
SIS

n SI_Stilllmage value image.

btFormat(S1_Stilllmage) returns the character representatioft of the image format indication
illlmage value image.

The function SI_getHeight(SI_Stilllmage) takes the following input parameter:

a) 3

Sl g

n Sl_Stilllmage value image.

btHeight(SI_Stilllmage) returns the height in'samples of the SI_Stilllmage value image.

The function SI_getWidth(SI_Stillilmage).takes the following input parameter:

a) 3

n SI_Stilllmage value image.

etWidth(S1_Stilllmage) returns the width in samples of the SI_Stillimage value image.

mage

Df the
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5.1.12 Functions not intended for Public Use
Purpose

These functions are only intended to be used within the methods SI_Stilllmage, SI_setContent,
Sl_changeFormat, and SI_Thumbnail.

Definition

CREATE FUNCTI ON Sl _f or nat

(content BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h))
RETURNS _CHARACTER \/ARYI] I\I(?.( Sl _l\/hy Eornmat | nngf h)
DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT

BEG N

-- 1l See Description

OREATE FUNCTI ON Sl _hei ght

(content BI NARY LARGE OBJECT( SI _MaxCont ent Lengt'h))
RETURNS | NTEGER

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT

BEG N

-- 1l See Description

QREATE FUNCTI ON Sl _wi dth

(content BI NARY LARGE*OBJECT( SI _MaxCont ent Lengt h))
RETURNS | NTEGER

DETERM NI STI C

CONTAI NS sQL

CALLED ON NULLt\.] NPUT

BEG N

-- 11 %See Description
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CREATE FUNCTI ON SI _support edFeat ure
(featureName CHARACTER VARYI NE S| _MaxFeat ur eNaneLengt h),
sourcel mage SI_Stilll mge)
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH
RETURN
CASE
WHEN EXI STS(
SELECT
FROM S| _I NFORMIN_SCHEMA. SI _| MAGE_FORMAT_FEATURES
VWHERE TRIM BOTH ' ' FROM S| _FEATURE_NAME) =
TRIMBOTH ' ' FROM f eat ureNane) AND
TRIMBOTH ' ' FROM SI _FORMAT) =
TRIMBOTH ' ' FROM sourcel mage. SI _fornmat)
) THEN 1
ELSE O
END

CREATE FUNCTI ON SI _convert

(lcont ent BI NARY LARGE OBJECT( SI _MaxCont ent Lengt h) ,
sour ceFor mat CHARACTER VARYI NG SI _MaxFor mat Lengt h) ,
t ar get For mat CHARACTER VARYI NG SI _MaxFor mat Lengt h) )
RETURNS BI NARY LARGE OBJECT( SI _MaxCont ent kengt h)
HJANGUAGE SQL

ODETERM NI STI C

JONTAI NS SQL

QALLED ON NULL | NPUT

BEG N

-- 1l See Description

BND

CREATE FUNCTI ON SI _suppar.tedConversi on

(lsour ceFor mat CHARACTER VARYI NG SI _MaxFor mat Lengt h) ,
t ar get For mat CHARACTER VARYI NG SI _MaxFor mat Lengt h))
RETURNS | NTEGER

HJANGUAGE SQL
DETERM NI ST| C
JONTAI NS sk
JALLED ONKNULL | NPUT
RETURN
CASE
VWHEN EXI STS(
FROM S| _| NFORMIN_SCHEMA. S| _| MAGE_FORMAT _CONVERSI ONS
VWHERE TRIM BOTH ' ' FROM S| _SOURCE_FORMAT) =
TRIMBOTH ' ' FROM sour ceFormat) AND
TRIMBOTH ' ' FROM S| _TARGET_FORVAT) =
TRIMBOTH ' ' FROM t ar get For mat)
) THEN 1
ELSE O

END
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CREATE FUNCTI ON SI _support edFor mat

(specifiedFormat CHARACTER VARYI NG( SI _MaxFor mat Lengt h))

RETURNS | NTEGER

LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
RETURN
CASE
VWHEN EXI STS(
SELECT *

FROM S| _| NFORMIN_SCHEMA. SI _| MAGE_FORMATS
WHERE TRIM BOTH ' ' FROM SI _FORMAT) =

TRIMBOTH ' ' FROM speci fi edFor mat)
) THEN 1
ELSE O
END
OREATE FUNCTI ON SI _deri veThunbnai |
(image SI_Stilllmge,
hei ght | NTEGER,
wi dt h | NTEGER)
RETURNS Sl _Stilll mage
DETERM NI STI C
CONTAI NS SQL

CALLED ON NULL I NPUT
STATI C DI SPATCH
BEG N

-- 1l See Description

UOREATE FUNCTI ON SI _support edThunbnai |
(sour ceFormat CHARACTER VARYI N S| _MaxFor mat Lengt h] )
RETURNS | NTEGER

LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL, I'NPUT
RETURN
CASE
WHEN-EXI STS(
SELECT *

VWHERE TRIM BOTH * * FROM S| _FORVAT) =
TRIM BOTH * * FROM sour ceFor mat )
) THEN 1

ELCE N

FROM S| _| NFORMIN_SCHEMA. SI _ THUVBNAI L_FORMATS

Lo U

END

Definitional Rules

1) SI_MaxContentLength is the implementation-defined maximum length for the binary representation of

the SI_Stilllmage attribute SI_content.

2) SI_MaxFeatureNameLength is the implementation-defined maximum length for the character

representation of a basic feature name.

3) SlI_MaxFormatLength is the implementation-defined maximum length for the character representation

of an image format indication.
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Description

1) The function SI_format(BINARY LARGE OBJECT) determines the image format of its parameter.
The result is the null value if the parameter does not contain an image format that is amongst the
implementation-defined set of supported image formats. The determination of the image format
includes a check of the correctness of the image data itself.

2) The function SI_height(BINARY LARGE OBJECT) determines and returns the height in pixels of an
image.

3) The function SI_width(BINARY LARGE OBJECT) determines and returns the width in pixels of an
image.

4) The dunction S|_supportedFeature(CHARACTER VARYING, SI_Stilllmage):
a) This function takes the following input parameters:

i a CHARACTER VARYING value featureName.

i) an SI_Stilllmage value sourcelmage.
b) I the view SI_IMAGE_FORMAT_FEATURES of the information schéma
I_INFORMTN_SCHEMA contains a row whose SI_FORMAT column value is equivalent to|the
alue of sourcelmage.Sl_format and whose SI_FEATURE_NAMEcolumn value is equivalert to
patureName, then the result of this function is 1 (one); i.e. the feature indicated by featureName

supported for sourcelmage. Otherwise, the result is 0 (zer0); i.e. the feature indicated by
patureName is not supported for sourcelmage.

—h—h < ()

5) The function SI_convert(BINARY LARGE OBJECT, CHARACTER VARYING, CHARACTER
VARYING) converts the format of the image representéed by the first parameter from the format
indicqted by the second parameter into the formatindicated by the third parameter. The convert
imagg is returned as a BINARY LARGE OBJECT value. If the format conversion fails, the functipn
S|_convert raises an exception: SQL/MM Stilklimage exception — fatal error during image format
conversion.

[1%
o

6) The function SI_supportedConversion(CHARACTER VARYING, CHARACTER VARYING):
a) This function takes the following input parameters:

i] aCHARACTERVARYING value sourceFormat,

i) a CHARACTER VARYING value targetFormat.

b) Ifthe view Sk IMAGE_FORMAT_CONVERSIONS of the information schema

31 INFORMTN_SCHEMA contains a row whose SI_ SOURCE_FORMAT and

3 TARGET_FORMAT column values are equivalent to sourceFormat and targetFormat,

respectively, then the result of this function is 1 (one); i.e., an SI_Stilllmage value whose

ST_format value IS sourceFormat can be converied 10 an SI_stllimage value whose SI_jormat
value is targetFormat. Otherwise, the result is O (zero); i.e., that conversion is not supported.

7) The function SI_supportedFormat(CHARACTER VARYING):
a) This function takes the following input parameter:

i) aCHARACTER VARYING value specifiedFormat.
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5.1.12 Functions not intended for Public Use

If the view SI_IMAGE_FORMATS of the information schema SI_INFORMTN_SCHEMA contains

a row whose SI_FORMAT column value is equivalent to specifiedFormat, then the result
function is 1 (one); i.e. specifiedFormat is a supported image format. Otherwise, the resu
(zero); i.e. specifiedFormat is not a supported image format.

8) The private function SI_deriveThumbnail(SI_Stilllmage):

a)

This function takes the following input parameters:
i) an SI_Stilllmage value image,

i) an INTEGER value height,

9) The private function SI_supportedThumbnail(CHARACTER VARYING);

a)

i) an INTEGER value width.

This function derives and returns a thumbnail of its parameter image. If a thumbnail .can

of this
ItisO

not be

derived from image then the result ret is the NULL value. Otherwise, ret returns’a thumbmail with

the specified height and width. The format of the thumbnail ret.SI_format isithe same as
format of the still image image.

This function takes the following input parameter:
i) aCHARACTER VARYING value sourceFormat.

If the view SI_THUMBNAIL_FORMATS of the information schema SI_INFORMTN_SCH

the

EMA

contains a row whose SI_FORMAT column valu€ isvequivalent to sourceFormat, then the result of

this function is 1 (one); i.e. a thumbnail can be\derived from an image whose format indig
equals sourceFormat. Otherwise, the result is:0 (zero); i.e. a thumbnail can not be derive
an image whose format indication equals.sourceFormat.

ation
d from
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Blank page
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6 Feature Types

The types in this family provide for the manipulation of still image features.
6.1 Sl_AverageColor Type and Routines

6.1.1 SI_AverageColor Type

Purpose

ISO/IEC 13249-5:2001(E)

Provide the definition of the feature type SI_AverageColor and facilities for scoring SI_Stilllmage values

usingjlvalues or the SI_AverageColor type.

Definlition
JREATE TYPE SI _Aver ageCol or
AS (
Sl _Aver ageCol or Spec Sl _Col or

)
| NSTANTI ABLE
NOT FI NAL

CONSTRUCTOR METHOD SI _Aver ageCol or
(sourcelmage SI_Stilll mge)
RETURNS S| _Aver ageCol or
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

CONSTRUCTOR METHOD SI _Aver ageCol or
(aver ageCol or SI_Col ory)
RETURNS Sl _Aver ageCol or
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON-<NULL | NPUT,

METHOD Sl _‘Scor e

(i mage~Sl _Stilllmage)

RETURNS DOUBLE PRECI S| ON

LANGUAGE SQL

PETERM NI STI C

CONTAI NS SQL

RETURNS NULL QN NULL | NPUT
Description

1) The SI_AverageColor type provides for public use:
a) a method SI_AverageColor(Sl_Stilllmage),
b) a method SI_AverageColor(Sl_Color),
c) amethod SI_Score(SI_Stilllmage),

d) afunction SI_fndAverageColor(SI_Stilllmage).
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e) a function SI_mkAverageColor(Sl_Color),
f) afunction SI_ScoreByAvrgClr(Sl_AverageColor, SI_Stilllmage).

2) The SI_AverageColor type represents color values that are interpreted as average color values using
the attribute:

a) an Sl_Color value SI_AverageColorSpec.

3) The attribute SI_AverageColorSpec is not for public use. There are no GRANT statements granting
EXECUTE privilege on the observer and mutator functions for the attribute SI_AverageColorSpec.
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6.1.2 Sl_AverageColor Methods
Purpose

Return a specified SI_AverageColor value.
Definition

CREATE CONSTRUCTOR METHOD SI _Aver ageCol or
(sourcelmage SI_Stilllmage)
RETURNS S| _Aver ageCol or
EQR S| _Aver :\gp(‘nl or
BEG N
DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF06' ;

| F sourcelmage IS NULL OR
sour cel mage. SI _content IS NULL OR
NOT SI _supportedFeature(' Sl _AverageCol or', sourcelmage) = 1| THEN
SI GNAL | nval i dl nput
SET MESSAGE_TEXT =
"bad i nput inage; average col or featdire cannot be
det er m ned' ;
END | F;

-- 1l See Description

OREATE CONSTRUCTOR METHOD SI _Aver ageCol or
(aver ageCol or Sl _Col or)
RETURNS SI _Aver ageCol or
FOR SI _Aver ageCol or
BEA N
DECLARE | nval i dl nput €ONDI TI ON FOR SQLSTATE ' 2FF02' ;

| F averageCol or I'S-NULL THEN
SI GNAL | nvalyicdt nput
SET MESSAGE TEXT =
"imcorrect average col or feature specification';
END | F;
RETURN (SELF.
SI~ Aver ageCol or Spec(aver ageCol or) ;
END

Description

1) The.method SI AverageColor(SI Stilllmage) takes the following input parameter:

a) an Sl_Stilllmage value sourcelmage.

2) If the parameter sourcelmage of the method SI_AverageColor(SI_Stilllmage) or its attribute
sourcelmage.Sl_content is the null value, or if the SI_AverageColor feature is not defined for
sourcelmage, then an exception condition is raised: SQL/MM Still Image exception — bad input
image; average color feature cannot be determined.

3) The method SI_AverageColor(Sl_Stilllmage) derives an SI_AverageColor value from the parameter
sourcelmage. To that end, each component of all samples is summed separately and the sum of
each component is divided by the number of samples to give the values of the components of the
resulting color value in the feature value.
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6.1.2 SI_AverageColor Methods

4) The method SI_AverageColor(SI_Color) takes the following input parameter:
a) an Sl_Color value averageColor.

5) If the parameters of the method SI_AverageColor(Sl_Color) is the null value, then an exception
condition is raised: SQL/MM Still Image exception — incorrect average color feature specification.
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6.1.3 S| _Score Method
Purpose
Determine and return the score of an SI_Stillilmage value to a given SI_AverageColor.
Definition
CREATE METHOD Sl _Score
(image SI_Stilllmge)

RETURNS DOUBLE PRECI SI ON
EQR S| _Aver :\gp(‘nl or

BEG N
I'l See Description
END- -
Descfiption
1) The method SI_Score(SI_Stillimage) takes the following input paraméter:

an SlI_Stilllmage value image.

2) The method SI_Score(SI_Stilllmage) returns a value greatet than or equal to 0 (zero). The Ipwer the

réturned value, the better the average color of image is-characterized by the average color

represented by the SI_AverageColor value used for sgoring image.

ase:

If SELF or image or image.Sl_content is.the null value, or if the average color feature is ot

supported for image, then the null value is returned.

result of SI_Score(SI_Stilllmage) is implementation-dependent.

b) Otherwise, the exact relationship between the values of SI_AverageColor, SlI_Stilllmage fand the
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6.14 SI_fndAverageColor Function

Purpose

Return the SI_AverageColor value from an Sl_Stilllmage value.
Definition

CREATE FUNCTI ON SI _f ndAver ageCol or
(sourcelmage SI_Stilllmge)
RETURNS Sl _Aver ageCol or

TERM NLSTIL C

JONTAI NS SQL

QALLED ON NULL | NPUT

STATI C DI SPATCH

RETURN NEW S| _Aver ageCol or (sour cel nage)
Descriptjon
1) The function SI_fndAverageColor(SI_Stilllmage) takes the following inpuf parameter:

a) 4dn Sl_Stilllmage value sourcelmage.
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6.1.5 SI_mkAverageColor Function
Purpose

Return a specified SI_AverageColor value.
Definition

CREATE FUNCTI ON SI _nkAver ageCol or
(averageCol or Sl _Col or)

RETURNS S| _Aver ageCol or

DETERM NLSTLC

CONTAI NS SQL

CALLED ON NULL | NPUT

STATI C DI SPATCH

RETURN NEW SI _Aver ageCol or (aver ageCol or)

Descfiption
1) Te function SI_mkAverageColor(SI_Color) takes the following input parameter:

a) an SI_Color value averageColor.
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6.1.6 Sl_ScoreByAvrgClr Function
Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_AverageColor value.
Definition

CREATE FUNCTI ON SI _ScoreByAvrgd r

(feature SI_AverageCol or,
image SI_Stilllnage)

RETURNS DQJUBLE PRECI SI QN
DETERM NI STI C

[ONTAI NS SQL

PETURNS NULL ON NULL | NPUT

TATI C DI SPATCH

RETURN f eat ure. SI _Scor e(i nage)

T N-T1T0

Descriptjon

1) The :metion Sl|_ScoreByAvrgClIr(SI_AverageColor, SI_Stilllmage) takeshefollowing input
parameters:

a) dn Sl_AverageColor value feature,

b) gn SI_Stilllmage value image.
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6.2.1 SI_ColorHistogram Type

Purpose

ISO/IEC 13249-5:2001(E)
6.2.1 SI_ColorHistogram Type

Provide the definition of the feature type SI_ColorHistogram and facilities for scoring SI_Stilllmage values

using values of the SI_ColorHistogram type.

Definition

AT _T\V/D _Cl
N\ T 0T = Oor

AS (

b +
T T

o Ug

SI _Frequenci eslLi st

)
| NSTANTI ABLE
NOT FI NAL

RETURNS Sl _Col or Hi st ogram
SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT,

(firstCol or SI_Col or,

RETURNS Sl _Col or Hi st ogr@m
SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL-A NPUT,

RETURNS S| _Col or Hi st ogram
SELF AS RESULT

EANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

SI _Col orsLi st SI_Col or ARRAY[ SI _MaxHi st ogr aniengt h],

DOUBLE PRECI SI ON ARRAY[ SI _MaxHi st ogr anmLengt h]

CONSTRUCTOR METHOD Sl _Col or Hi st ogr am
(sourcelmage SI_Stilllmage)

CONSTRUCTOR METHOD SI _Col or Hi st egram

frequency DOUBLE PRECI SKON)

CONSTRUCTOR/METHOD SI _Col or Hi st ogram
(col ors{'SI"_Col or ARRAY[ SI _MaxHi st ogr anmLengt h],
freglenci es DOUBLE PRECI SI ON ARRAY[ SI _MaxHi st ogr aniength])

CALLED ON NULL I NPUT,

METHOD SI _Append
(color SI_Col or,

frequency DOUBLE PRECI Sl ON)

RETURNS Sl _Col or Hi st ogram
SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT,
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METHOD SI _Score

(image SI_Stilllmge)
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL

DETERM NI STI C

CONTAI NS s@L

RETURNS NULL ON NULL I NPUT

Definitional Rules

1) The SI_MaxHistogramLength is the implementation-defined maximum number of color/frequency
pairs that are admissible in an SI_ColorHistogram feature value.

Descriptjon

1) The

a) g method SI_ColorHistogram(SI_Stilllmage),

b) d method SI_ColorHistogram(SI_Color, DOUBLE PRECISION),

c) g method SI_ColorHistogram(SI_Color ARRAY, DOUBLE PRECISI@N,ARRAY),

d) g method SI_Append(SI_Color, DOUBLE PRECISION),

e) g method SI_Score(SI_Stillimage),

f) g function SI_findColorHstgrm(SI_Stillimage),

g) 4 function SI_mkColorHistogrm(SI_Color, DOUBLE PRECISION),

h) g function SI_arrayClrHstgrm(SI_Color ARRAY, DOUBLE PRECISION ARRAY),

i) g function SI_appendClIrHstgrm(SI_ColorHistogram, SI_Color, DOUBLE PRECISION),

j) 4 function SI_ScoreByClIrHstgr(SI “ColorHistogram, SI_Stilllmage).

2) The

a) dn Sl_Color ARRAY-value SI_ColorsList,

b)

3) The attiibutes SI_ColorsList and SI_FrequenciesList are not for public use. There are no GRAN

state
ke

48 Feat

O < =t Q)

51_ColorHistogram type provides for public use:

5| _ColorHistogram type represents a sequence of color/frequency pairs using the attributes

DOUBLE PRECISION ARRAY value SI_FrequenciesList; the DOUBLE PRECISION value
e array rangefrom O (zero) to 100. The i-th value in this array is the frequency of the i-th ¢

f elements.

s of
olor

alue in SI™ColorsList. The arrays SI_ColorsList and SI_FrequenciesList have the same number

ments granting EXECUTE privilege on the observer and mutator functions for the attributes
olorsList and SI_FrequenciesList.
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6.2.2 SI_ColorHistogram Methods
Purpose
Return a specified SI_ColorHistogram value.
Definition
CREATE CONSTRUCTOR METHCOD Sl _Col or Hi st ogram

(sourcelmage SI_Stilllmage)
RETURNS Sl _Col or Hi st ogram

EQR Sl _(‘nl or Hi st ogram
BEG N
DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF08' ;

| F sourcelmage IS NULL OR
sour cel mage. SI _content IS NULL OR

THEN
SI GNAL | nval i dl nput
SET MESSAGE TEXT =

determ ned' ;
END | F;

-- Il See Description

JREATE CONSTRUCTOR METHCOD Sl _Col or Hi st ogram
(firstColor SI_Color,
frequency DOUBLE PRECI S| ON)
RETURNS Sl _Col or Hi st ogram
FOR SI _Col or Hi st ogr am

BEG N
DECLARE | nval i dlxpput CONDI TI ON FOR SQLSTATE ' 2FF03' ;

IF firstColwor-1S NULL OR

frequency 1S NULL OR

frequency < 0.0 OR frequency > 100.0 THEN

SI GNAL | nval i dl nput

SET MESSAGE TEXT =
"incorrect color histogramfeature specification';

END | F;
RETURN SELF.

Sl _Col orsLi st (ARRAY[firstColor]).

NOT SI _supportedFeature(' Sl _Col or Hi stograml, souncel nage)

"bad i nput inmage; color histogramfieature cannot be

SI_Frequencrt esLT st ( ARRAY[ T requency] ),
END
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CREATE CONSTRUCTOR METHCOD Sl _Col or Hi st ogram
(colors SI_Col or ARRAY[ SI _MaxHi st ogranlLengt h],
frequenci es DOUBLE PRECI SI ON ARRAY[ SI _MaxHi st ogr amlLengt h]

)

RETURNS SI _Col or Hi st ogram

FOR Sl _Col or Hi st ogram

BEG N
DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF03';
DECLARE i | NTEGER;

IF colors I'S NULL OR
freqguencies IS NULL OR
CARDI NALI TY(col ors) <> CARDI NALI TY(frequenci es) THEN
SI GNAL I nval i dl nput
SET MESSAGE_TEXT =
"incorrect color histogramfeature specification'|

END | F;
SET i = 1,
WHI LE i <= CARDI NALI TY(frequenci es) DO
IF frequencies[i] < 0.0 OR frequencies[i] > 100. 0 THEN
SI GNAL I nval i dl nput
SET MESSACGE TEXT =
"incorrect color histogramfeaturie)specification';

END | F;
SET i =i + 1;
END VHI LE;

RETURN SELF.

Sl _Col orslLi st (col ors).

Sl _Frequenci esLi st (frequenci es)y
BND

Definitional Rules

1) SI_MaxHistogramLength is the implementation-defined maximum number of color/frequency paifs
that gre admissible in an SI_ColorHistogram feature value.

Descriptjon

1) The fnethod SI_ColorHistogram(SI_Stilllmage) takes the following input parameter:
a) 4gn Sl_Stilllmage walue sourcelmage.

2) If the|parameter’sourcelmage of the method SI_ColorHistogram(SI_Stilllmage) or its attribute
sourgelmage Sl) content is the null value, or if the SI_ColorHistogram feature is not defined for

sour¢elmage;*then an exception condition is raised: SQL/MM Still Image exception — bad input
imagg; eolor histogram feature cannot be determined.

3) The method SI_ColorHistogram(SI_Stilllmage) derives an SI_ColorHistogram value from the
parameter sourcelmage. To that end, the color space is divided into an implementation-dependent
number N of areas A;, each of which is represented by some color C;. For i ranging from 1 (one) to N,
let F; be frequency values that are initially all O (zero). For each sample of sourcelmage, F;is
increased by 1 (one) if the color of that sample is one of the colors of A;. Let F be the value that is
obtained by summing up all F; values. The final result is effectively a sequence of pairs (C;, F;/ F).

4) The method SI_ColorHistogram(SI_Color, DOUBLE PRECISION) takes the following input
parameters:

a) an Sl_Color value firstColor,
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b) a DOUBLE PRECISION value frequency.
5) If any of the parameters of the method SI_ColorHistogram(SI_Color, DOUBLE PRECISION) is the

null value, or if the frequency value is less than 0 (zero) or greater than 100, then an exception
condition is raised: SQL/MM Still Image exception — incorrect color histogram feature specification.

6) The method SI_ColorHistogram(SI_Color ARRAY, DOUBLE PRECISION ARRAY) takes the
following input parameters:

a) an Sl_Color ARRAY value colors,

b

CISION ARRAY value frnql lencies

7) Ifjany of the parameters of the method SI_ColorHistogram(SI_Color ARRAY, DOUBLERRECISION
RRAY) is the null value, or if a frequency value is less than 0 (zero) or greater than.100, or |f the

hrdinalities of the arrays colors and frequencies are different, then an exception condition is|raised:
QL/MM Still Image exception — incorrect color histogram feature specification

n O

© ISO/IEC 2001 - All rights reserved Feature Types 51


https://iecnorm.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(E)
6.2.3 SI_Append Method

6.2.3

SI_Append Method

Purpose

Extend an SI_ColorHistogram value by another (SI_Color, DOUBLE PRECISION) pair.

Definition

CREATE METHOD SI_Append

Definitional Rules

1) SI_MaxHistogramLength is the implementation-defined maximum number of color/frequency pai
that are admissible in an SI_ColorHistogram feature value.

Descriptjon

1) The fmethod SI_Append(SIColor, DOUBLE PRECISION) takes the following input parameters:
a)
b)

2) If themaximum number of color/frequency pairs is already reached, or if any of the parameters i
null alde, or if the frequency value is less than 0 (zero) or greater than 100, then an exception

condltign-is-raised:-SQL/MM Still Image exception — incorrect color-histogram feature specificatid
~ J L J Lad

(color SI_Col or,
frequency DOUBLE PRECI S| ON)
RETIRNS_S|I_Col or Hi st ogram
HOR SI _Col or Hi st ogram
BEG N
DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF03' ;

| F CARDI NALI TY( SELF. SI _Col orsList) = SI_MaxH stogranmLength OR

firstColor I'S NULL OR

frequency I'S NULL OR

frequency < 0.0 OR frequency > 100.0 THEN

SI GNAL | nval i dl nput

SET MESSACGE TEXT =
"incorrect color histogramfeature, specification';

END | F;
SET SELF. SI _Col orsList =

SELF. SI _Col orsList || ARRAY[col or];
SET SELF. SI _Frequenci esLi st =

SELF. SI _Frequenci esLi st || ARRAY[frequency];
RETURN SELF;
BND

an SI_Color value color,

d DOUBLE‘PRECISION value frequency.

'S

5 the
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6.2.4 Sl_Score Method

Purpose
Determine and return the score of an SI_Stilllmage value to a given SI_ColorHistogram value.
Definition
CREATE METHOD Sl _Score
(image SI_Stilllmge)

RETURNS DOUBLE PRECI SI ON
EQR S| _ColorHi st ogram

BEG N
I'l See Description
END- -
Descfiption
1) The method SI_Score(SI_Stillimage) takes the following input paraméter:

an Sl|_Stilllmage value image.

2) The method SI_Score(SI_Stilllmage) returns a value greatet than or equal to 0 (zero). The I:Lwer the
réturned value, the better the color histogram of image isCharacterized by the color histogra
represented by the SI_ColorHistogram value used faor)seoring image.

ase:

If SELF or image or image.Sl_content is.the null value, or if the color histogram feature i$ not
supported for image, then the null value is returned.

b) Otherwise, the exact relationship between the values of SI_ColorHistogram, SI_Stillimage, and
the result of SI_Score(SI_Stilllmage) is implementation-dependent.
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6.2.5 SI_findColorHstgrm Function

Purpose

Return the SI_ColorHistogram value from an SI_Stilllmage value.
Definition

CREATE FUNCTI ON SI _fi ndCol or Hst grm
(sourcelmage SI_Stilllmge)
RETURNS Sl _Col or Hi st ogram

TERM NLSTI C

JONTAI NS SQL

QALLED ON NULL | NPUT

[«

F

TATI C DI SPATCH
ETURN NEW SI _Col or Hi st ogr am( sour cel nage)

Descriptjon
1) The function SI_findColorHstgrm(SI_Stilllmage) takes the following input parameter:

a) 4dn Sl_Stilllmage value sourcelmage.

54 Feature Types © ISO/IEC 2001 - All rights reserved


https://iecnorm.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(E)
6.2.6 SI_mkColorHistogrm Function

6.2.6 SI_mkColorHistogrm Function
Purpose

Return a specified SI_ColorHistogram value.
Definition

CREATE FUNCTI ON SI _nkCol or Hi st ogrm
(firstColor SI_Color,
frequency DOUBLE PRECI S| ON)
BRETIIRNS S| Col orHi st ogram
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT
STATI C DI SPATCH
RETURN NEW S| _Col or Hi st ogran{firstCol or, frequency)

Descfiption

1) The function SI_mkColorHistogrm(SI_Color, DOUBLE PRECISION) takes the following inpu
pprameters:

a) an Sl_Color value firstColor,

b) a DOUBLE PRECISION value frequency.
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6.2.7 SI_arrayCIlrHstgrm Function
Purpose

Return a specified SI_ColorHistogram value.
Definition

CREATE FUNCTION SI _arrayd rHstgrm
(colors SI _Col or ARRAY[ SI _MaxHi st ogramiengt h],
frequenci es DOUBLE PRECI SI ON ARRAY[ S| _MaxHi st ogr aniengt h])
RETIRNS_S|_Col or Hi st ogram
DETERM NI STI C
JONTAI NS SQL
JALLED ON NULL | NPUT
[«
F

TATI C DI SPATCH
RETURN NEW SI _Col or Hi st ogran{ col ors, frequencies)

Definitiopal Rules

1) SI_MaxHistogramLength is the implementation-defined maximum numbey of color/frequency paifs
that gre admissible in an SI_ColorHistogram feature value.

Descriptjon

1) The function SI_arrayClrHstgrm(SI_Color ARRAY, DOUBLEPRECISION ARRAY) takes the
following input parameters:

a) dn Sl_Color ARRAY value colors,

b) g DOUBLE PRECISION ARRAY value frequencies.
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6.2.8 SI_appendClrHstgrm Function

Purpose

Extend an SI_ColorHistogram value by another (SI_Color, DOUBLE PRECISION) pair.
Definition

CREATE FUNCTI ON SI _appendd rHstgrm
(col or Hi st ogram SI _Col or Hi st ogram
color SI_Col or,
fr equency DAORBLE PRECI S| (T\fl\
RETURNS Sl _Col or Hi st ogram
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT
STATI C DI SPATCH
RETURN col or H st gram Sl _Append(col or, frequency)

Descfiption

1) The function SI_appendClrHstgrm(SI_ColorHistogram, SI_Color, BOUBLE PRECISION) takes the
fgllowing input parameters:

a) an Sl_ColorHistogram value colorHistogram,
b) an SI_Color value color,

c) a DOUBLE PRECISION value frequency.
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6.2.9 Sl_ScoreByClrHstgr Function
Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_ColorHistogram value.
Definition

CREATE FUNCTI ON SI _Scor eByd r Hst gr

(feature Sl _Col orH stogram
image SI_Stilllnage)

RETURNS _DQJBLE PRECI SI QN
DETERM NI STI C

[ONTAI NS SQL

PETURNS NULL ON NULL | NPUT

TATI C DI SPATCH

RETURN f eat ure. SI _Scor e(i nage)

T N-T1T0

Descriptjon

1) The Ljnction SI_ScoreByClIrHstgr(SI_ColorHistogram, SI_Stilllmage) takes the following input
parameters:

a) dn Sl_ColorHistogram value feature,

b) gn SI_Stilllmage value image.
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6.3 Sl_PositionalColor Type and Routines

6.3.1 Sl|_PositionalColor Type
Purpose

Provide the definition of the feature type SlI_PositionalColor and facilities for scoring SI_Stilllmage values
using values of the SI_PositionalColor type.

Definition

CREATE TYPE Sl _Posi ti onal Col or
AS (

Sl_AvaraagaColorPositiaons
—-8—ag +—O+— -6+

"SI _Col or ARRAY[ SI _Number Sect i ons]

)
| NSTANTI ABLE
NOT FI NAL

CONSTRUCTOR METHOD SI _Posi ti onal Col or
(sourcelmage SI_Stilll mge)
RETURNS S| _Positi onal Col or
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD Sl _Scor e

(image SI_Stilllmge)
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL I.NPUT
Definlitional Rules

1) The SI_NumberSections is-the implementation-defined number of SI_AverageColor values that are
e¢presented by an SI_PositienalColor value.

-

Descfiption
1) The SI_PositienalColor type provides for public use:

a) a method SI_PositionalColor(SI_Stilllmage),

bl) a method SI_Score(SI_Stilllmage),

c) afunction SI_findPositColor(SI_Stilllmage),
d) afunction SI_ScoreByPositClr(SI_PositionalColor, SI_Stilllmage).
2) The SI_PositionalColor type represents lists of SI_Color values using the attribute:
a) an Sl_Color ARRAY value SI_AverageColorPositions.
3) The attribute SI_AverageColorPositions is not for public use. There are no GRANT statements

granting EXECUTE privilege on the observer and mutator functions for the attribute
S|_AverageColorPositions.
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6.3.2

SI_PositionalColor Method

Purpose

Return the SI_PositionalColor value from an SI_Stillilmage value.

Definition

CREATE CONSTRUCTOR METHOD SI _Posi ti onal Col or

Descriptjon
1) The fnethod SI_PositionalColor(SI_Stilllmage) takes the following input parameter:

a)

(sourcelmage SI_Stilllmge)

RETURNS Sl _Posi ti onal Col or

FOR_SI _PositionalColor

BEG N

DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FFO7';

I F sourcelmage IS NULL OR
sourcel mage. SI _content 1S NULL OR
NOT
Sl _supportedFeature(' SI _Positional Col or', sourcelnage) =1
THEN
SI GNAL | nval i dl nput
SET MESSAGE TEXT =
"bad i nput inage; positional color fleature cannot be
det er mi ned’
END | F;

-- 'l See Description

BND

an SI_Stilllmage value sourcelmage.

2) If the]parameter sourcelmage of'the method SI_PositionalColor(SI_Stilllmage) or its attribute
sourgelmage.Sl_content is the'null value, or if the SI_PositionalColor feature is not defined for
sour¢elmage, then an exception condition is raised: SQL/MM Still Image exception — bad input

imagp; positional color feature cannot be determined.

3) The method SI_PesitionalColor(SI_Stilllmage) derives an SlI_PositionalColor value from the

parameter souréetmage. To that end, sourcelmage is effectively divided into n by m rectangles,|and
for eqch rectangle, the average color value is determined. The array, thus computed, of color vdlues

whiclp represent average colors is the SI_AverageColorPositions value of the returned

S|_PpsitionalColor value. Further details on the relationship between sourcelmage and the resulfing

S| PhsitionalColor value such as the values n and m_are implpmpmatinn-dpppndpnt

NOTE 5 The color values representing the average color for each area are determined as
described in Description Rule 3) in Subclause 6.1.2, "SI_AverageColor Methods", for the method

SI_AverageColor(SI_Stillilmage).
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6.3.3 S| _Score Method

Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_PaositionalColor value.
Definition

CREATE METHOD Sl _Score
(image SI_Stilllmge)
RETURNS DOUBLE PRECI SI ON
EQR S| _Paositional Color

BEG N

-- 1l See Description

Descfiption
1) The method SI_Score(SI_Stillimage) takes the following input paraméter:
a) an SI_Stilllmage value image.

2) The method SI_Score(SI_Stilllmage) returns a value greatet than or equal to 0 (zero). For s¢oring an
image, that image is effectively divided into n by m rectangles, such that the product of n and m
epguals SI_NumberSections. The lower the returned«alue, the better the n by m average colprs of
image are characterized by the average colors represented by the SI_PositionalColor value lised for
sporing image.

NOTE 6 The way in which image is divided into SI_NumberSections of rectangles is
implementation-dependent, as well n andim itself. However, the division shall be performed jn the
shme fashion for the SI_Score methodiand the method SI_PositionalColor(SI_Stilllmage).

Jase:

a) If SELF or image or image.SI_content is the null value, or if the positional color feature ig not
supported for image,‘then the null value is returned.

b) Otherwise, the exact relationship between the values of SI_PositionalColor, SI_Stilllmagé and the
result of Sl Seare(SI_Stilllmage) is implementation-dependent.
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6.3.4 Sl _findPositColor Function

Purpose

Return the SI_PositionalColor value from an SI_Stillilmage value.
Definition

CREATE FUNCTI ON Sl _fi ndPosi t Col or
(sourcelmage SI_Stilllmge)
RETURNS Sl _Posi ti onal Col or

TERM NLSTI C

JONTAI NS SQL

JALLED ON NULL | NPUT

[«

F

TATI C DI SPATCH
PETURN NEW SI _Posi ti onal Col or (sour cel mage)

Descriptjon
1) The function SI_findPositColor(SI_Stilllmage) takes the following input parameter:

a) 4dn Sl_Stilllmage value sourcelmage.
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6.3.5 Sl_ScoreByPositClr Function

Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_PositionalColor value.
Definition

CREATE FUNCTI ON SI _ScoreByPositdr
(feature Sl _Positional Col or,

i mge SI_Stilllmge)
RETIURNS _DAJBLE PRECI SI QN
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN f eature. SI _Scor e(i mage)

Descfiption

1) The function SI_ScoreByPositClr(SI_PositionalColor, SI_Stilllmage).takes the following input
pprameters:

a) an Sl_PositionalColor value feature,

b) an SI_Stilllmage value image.
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6.4 SI_Texture Type and Routines
6.4.1 SI_Texture Type
Purpose

Provide the definition of the feature type SI_Texture and facilities for scoring SI_Stilllmage values using
values of the SI_Texture type.

Definition

CREATE TYPE Sl _Texture

AS ([

m

\
Sl _Text ureEncodi ng CHARACTER VARYI NG SI _MaxText ur eLengt h)

[INSTANTI ABLE
NOT FI NAL

JONSTRUCTOR METHOD Sl _Text ure
(sourcelmage SI_Stilllmge)
RETURNS SI _Texture

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT,

NETHOD SI _Score

(image SI_Stilllmge)
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL
RETURNS NULL ON NULL | NPUT

Definitional Rules

1) The $I_MaxTextureLength is the\implementation-defined number of bytes needed for the
implgmentation-defined encaoded representation of an SI_Texture.

Descriptjon
1) The $I_Texture type-provides for public use:
a) g method'SI_Texture(SI_Stilllmage),

b) d method SI_Score(SI_Stilllmage),

c) afunction SI_findTexture(SI_Stilllmage),
d) afunction SI_ScoreByTexture(feature SI_Texture, image Sl_Stilllmage).
2) The SI_Texture type provides for the representation of image textures using the attribute:
a) a CHARACTER VARYING value SI_TextureEncoding, the values of which represents image
texture characteristics such as coarseness, contrast, and directionality in an implementation-

dependent fashion.

3) The attribute SI_TextureEncoding is not for public use. There are no GRANT statements granting
EXECUTE privilege on the observer and mutator functions for the attribute SI_TextureEncoding.
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6.4.2 Sl|_Texture Method

Purpose

Return the SI_Texture value from an SI_Stilllmage value.
Definition

CREATE CONSTRUCTOR METHOD SI _Texture
(sourcelmage SI_Stilllmage)
RETURNS SI _Texture
ECR S| Texture
BEA N

DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF09' ;

| F sourcelmage IS NULL OR
sour cel mage. SI _content IS NULL OR
NOT SI _supportedFeature(' Sl _Texture', sourcelmage)y = 1 THEN
SI GNAL | nval i dl nput
SET MESSAGE_TEXT =
"bad i nput inage; texture feature cahnot be deterninef';
END | F;

-- 1l See Description

Definlition

1) The method SI_Texture(SI_Stilllmage) takes the following input parameter:

a) an Sl_Stilllmage value sourcelmage,

2) Ifithe parameter sourcelmage of the method SI_Texture(SI_Stilllmage) or its attribute
purcelmage.Sl_content is the nullvalue, or if the SI_Texture feature is not defined for sourcelmage,

en an exception condition is raised: SQL/MM Still Image exception — bad input image; textyre
feéature cannot be determined.

= n

3) The method SI_Texture(SI_Stilllmage) derives an SI_Texture value from the parameter sourgelmage.
The relationship between sourcelmage and the resulting SI_Texture value is implementation
dependent.

© ISO/IEC 2001 - All rights reserved Feature Types 65


https://iecnorm.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(E)
6.4.3 SI_Score Method

6.4.3 S| _Score Method

Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_Texture value.
Definition

CREATE METHOD SI _Score
(image SI_Stilllmge)
RETURNS DOUBLE PRECI SI ON

FOR S| _Texture

BEG N

-- 1l See Description

BND

Descriptjon

1) The nethod SI_Score(SI_Stilllmage) takes the following input parameter:
a) 4gn Sl_Stilllmage value image.

2) The mmethod SI_Score(SI_Stilllmage) returns a value greater than or equal to 0 (zero). The lowef the
returped value, the better the texture of image is characterized by the SI_Texture value used for
scoripg that image.

Casd:

a) If SELF or image or image.Sl_content is the.null value, or if the texture feature is not supporfed
for image, then the null value is returned.

b) Qtherwise, the exact relationship between the values of SI_Texture, SI_Stilllmage and the rgsult
f SI_Score(SI_Stilllmage) is implementation-dependent.

@]
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6.4.4 S| _findTexture Function

Purpose

Return the SI_Texture value from an SI_Stilllmage value.
Definition

CREATE FUNCTI ON Sl _fi ndTexture
(sourcelmage SI_Stilllmage)
RETURNS SI _Texture

DETERM NLSTLC

CONTAI NS sQ

CALLED ON NULL | NPUT

STATI C DI SPATCH

RETURN NEW S| _Text ur e(sour cel nage)

Descfiption
1) The function SI_findTexture(SI_Stilllmage) takes the following input parameter:

a) an Sl_Stilllmage value sourcelmage.
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6.4.5 Sl_ScoreByTexture Function

Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_Texture value.
Definition

CREATE FUNCTI ON Sl _Scor eByText ure
(feature SI_Texture,
image SI_Stilllnage)
RETURNS DQJBLE PRECI SI QN
DETERM NI STI C
[ONTAI NS SQL
PETURNS NULL ON NULL | NPUT
TATI C DI SPATCH
RETURN f eat ure. SI _Scor e(i nage)

T N-T1T.0

Descriptjon
1) The function SI_ScoreByTexture(SI_Texture, SI_Stillilmage) takes the follewing input parameters:
a) dn Sl_Texture value feature,

b) gn SI_Stilllmage value image.
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Purpose

ISO/IEC 13249-5:2001(E)
6.5.1 SI_FeatureList Type

Provide the definition of the type SI_FeatureList and facilities for scoring SI_Stilllmage values using

values of the SI_FeatureList type.

Definition

AT _ T\V/D _Cl
N\ T 0T = Oor

AS (
SI_AvgCl rFtr SI_AverageCol or,
S| _Avgd r Ft rWght DOUBLE PRECI SI ON DEFAULT 0. 0,
SI _drHstgrFtr SI_Col or Hi st ogram
SI _drHstgrFtrWwht DOUBLE PRECI SI ON DEFAULT 0. 0,
SI PstnldrFtr SI _Positional Col or,
Sl _Pstnl CrFtrWht DOUBLE PRECI SI ON DEFAULT 0. 0,
SI_TextureFtr SI_Texture,
Sl _Text ureFtrWyht DOUBLE PRECI SI ON DEFAULT 0.0

= oy [ +
—rcacuar oot

)
| NSTANTI ABLE

NOT FI NAL

CONSTRUCTOR METHOD SI _Feat ur eLi st

(aver ageCol or Feat ure Sl _Aver ageCohov/,
aver ageCol or Feat ur eWi ght DOUBLE“PRECI SI ON,
col or Hi st ogranfeat ure Sl _Col or i st ogram
col or Hi st ogr anfeat ure DOUBLE, PRECI SI ON,
posi ti onal Col or Feat ure SI.‘Posi ti onal Col or,
posi ti onal Col or Feat ur eV, ght DOUBLE PRECI Sl ON,
textureFeature SI_Textwre,
t ext ur eFeat ur eV\ei ght ~“DOUBLE PRECI SI ON)

RETURNS S| _Feat ur elxi'st

SELF AS RESULT

LANGUACGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON™NULL | NPUT,

METHOD SK\. set Feat ure
(aver.ageCol or Feature Sl _Aver ageCol or,
aver ageCol or Feat ur eWei ght DOUBLE PRECI SI ON)
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C

CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD Sl _set Feature
(col or Hi st ogranfeature Sl _Col or H st ogram
col or H st ogr anfeat ur eWei ght DOUBLE PRECI SI ON)
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,
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METHOD Sl _set Feature

(positional Col or Feature Sl _Positi onal Col or,
posi ti onal Col or Feat ur eWi ght DOUBLE PRECI SI ON)

SELF AS RESULT
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT,

METHOD Sl _set Feature
(textureFeature SI_Texture,
t ext ur eFeat ur eWei ght DOUBLE PRECI SI ON)
SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT,

NETHOD SI _Score

(image SI_Stilllmge)
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT

Descriptjon

1) The

a)

b)
c)
d)
e)
f)

)}

h)

)
k)

5| _FeatureList type provides for public use:

Q

d method SI_Scare(SI_Stilllmage),

RRECISION),

d method SI_setFeature(Sl_AverageCalor, DOUBLE PRECISION),
d method SI_setFeature(SI_ColorHistogram, DOUBLE PRECISION),
d method SI_setFeature(Sl-"PositionalColor, DOUBLE PRECISION),

d method SI_setFeatufe(SI_Texture, DOUBLE PRECISION),

g function Sl -mkFeatureList(SI_AverageColor, DOUBLE PRECISION, SI_ColorHistogram,
DOUBLE'PRECISION, SI_PositionalColor, DOUBLE PRECISION, SI_Texture, DOUBLE

function S1_setAvgCIrFtrW(SI_Featurel ist, SI _AverageColor, DOUBI E PRECISION)

method SI_FeatureList(SI_AverageColor, DOUBLE PRECISION, SI_ColorHistogram, DOUBLE
RRECISION, SI_PositionalColor, DOUBLE-PRECISION, SI_Texture, DOUBLE PRECISION]),

a function SI_setCIrHstgrFtrW(SI_FeatureList, SI_ColorHistogram, DOUBLE PRECISION),

a function SI_setPstnICIrFtrW(SI_FeatureList, SI_PositionalColor, DOUBLE PRECISION),

a function SI_setTextureFtrW(SI_FeatureList, SI_Texture, DOUBLE PRECISION),

a function SI_ScoreByFtrList(S1_FeatureList, SI_Stilllmage).
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2) The SI_FeaturelList type represents a list of weighted features using the attributes:

a)
b)
c)
d)

e)

3)

S

here are no GRANT statements granting EXECUTE privilege on the mutater functions for the
tributes SI_AvgCIrFtr, SI_AvgCIrFtrWwght, SI_ClrHstgrFtr, SI_ClrHstgrFtrWght, SI_PstnIClrftr,
|_PstnICIrFtrWght, SI_TextureFtr, and SI_TextureFtrWght.

an SlI_AverageColor value SI_AvgCIrFtr,
a DOUBLE PRECISION value SI_AvgCIrFtrWght,
an Sl_ColorHistogram value SI_ClIrHstgrFtr,

a DOUBLE PRECISION value SI_ClIrHstgrFtrWwght,

an Sl_PositionalColor value SI_PstnICIrFtr,

an Sl_Texture value SI_TextureFtr,

a DOUBLE PRECISION value SI_TextureFtrWght.
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6.5.2 S|_FeatureList Method
Purpose

Return a specified SI_FeaturelList value.
Definition

CREATE CONSTRUCTOR METHOD Sl _Feat ureli st
(aver ageCol or Feature Sl _Aver ageCol or,
aver ageCol or Feat ur eWei ght DOUBLE PRECI SI ON,
colorHist Qgr ankEeat ure S| _(‘nl orHist ogram
col or Hi st ogranfeat ureWei ght DOUBLE PRECI SI ON,
posi ti onal Col or Feature Sl _Positi onal Col or,
posi ti onal Col or Feat ur eWei ght DOUBLE PRECI SI ON,
textureFeature Sl _Texture,
t ext ur eFeat ur eWei ght DOUBLE PRECI SI ON)
RETURNS Sl _Feat urelLi st
HOR Sl _Feat urelLi st
BEG N
DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF04";

| F (averageCol or Feat ureWei ght 1S NULL OR
aver ageCol or Feat ureWei ght < 0.0) OR
(col or Hi st ogranfeat ureWi ght 1S NULL &R
col or Hi st ogr anfeat ureWei ght < 0.0) <OR
(posi tional Col or Feat ur eWi ght IS _NULL OR
posi ti onal Col or Feat ureWi ght <, 0{0) OR
(textureFeat ureWei ght I'S NULL, OR
t ext ur eFeat ur eWei ght < 0. 0), THEN
SI GNAL | nval i dl nput
SET MESSAGE TEXT = 'incorrect feature |list specification';
END | F;
RETURN SELF.
SI _Avgd rFtr(averageCol or Feature).
SI _Avgd r Ft r Wiht (
CASE
VWHEN averiageCol or Feature |I'S NULL THEN 0.0
ELSE vaver ageCol or Feat ur eWei ght
END) .
S| _Cl rHstgr Ftr (col or Hi st ogr anfFeat ure).
Sl _C rHst gr Ft r Wyht (
CASE
WHEN col or Hi stogranfeature IS NULL THEN 0.0
ELSE col or H st ogr anfFeat ur eWi ght
END) .
SI_Pstnl drFtr(positional Col or Feature).
SI_Pstnl Tt For WJht (
CASE
WHEN posi tional Col or Feature 1S NULL THEN 0.0
ELSE posi ti onal Col or Feat ur eWi ght
END) .
Sl _TextureFtr(textureFeature).
Sl _Text ur eFt r Wiht (
CASE
WHEN t ext ureFeature 1S NULL THEN 0.0
ELSE t ext ur eFeat ur eWi ght
END) :

END
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Description

1) The method SI_FeatureList(SI_AverageColor, DOUBLE PRECISION, SI_ColorHistogram, DOUBLE
PRECISION, SI_PositionalColor, DOUBLE PRECISION, SI_Texture, DOUBLE PRECISION) takes
the following input parameters:
a) an Sl_AverageColor value averageColorFeature,

b) a DOUBLE PRECISION value averageColorFeatureWeight,

c) an Sl_ColorHistogram value colorHistogramFeature,

e) an Sl_PositionalColor value positionalColorFeature,

fy a DOUBLE PRECISION value positionalColorFeatureWeight,
g) an Sl_Texture value textureFeature,
h) a DOUBLE PRECISION value textureFeatureWeight.

2) Iffany of the parameters averageColorFeatureWeight, colorHistogramFeatureWeight,
ppsitionalColorFeatureWeight or textureFeatureWeight is the nGlhvalue or less than 0 (zero),[then an
ekception condition is raised: SQL/MM Still Image exception‘ incorrect feature list specificagon.

3) Ifjany of the parameters averageColorFeature, colorHistegramFeature, positionalColorFeatufe, or
t¢xtureFeature is the null value, then the attribute value'of SI_AvgCIrFtrWght, SI_ClrHstgrFtriVght,
S1_PstnICIrFtrWght, or SI_TextureFtrWght, respectively, is set to 0 (zero), disregarding the vplue of
the respective parameter averageColorFeatureWeight, colorHistogramFeatureWeight,
ppsitionalColorFeatureWeight, or textureFeatureWeight.
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6.5.3 S|_setFeature Methods

Purpose

Modify a designated feature attribute and the corresponding weight attribute of an SI_FeatureList value.
Definition

CREATE METHOD Sl _set Feature
(aver ageCol or Feature Sl _Aver ageCol or,
aver ageCol or Feat ur eWei ght DOUBLE PRECI SI ON)
RETIRNS_S|_Eeaturelist
HOR S| _Feat urelLi st
BEG N
DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF04' ;

| F aver ageCol or Feat ureWei ght 1S NULL OR
aver ageCol or Feat ureWei ght < 0.0 THEN
SI GNAL I nval i dl nput
SET MESSAGE _TEXT = 'incorrect feature list specification';
END | F;
RETURN SELF.
SI _Avgd rFtr (averageCol or Feature).
Sl _Avgd r Ft r Wiht (
CASE
VWHEN aver ageCol or Feature I'S NUtL THEN 0.0
ELSE aver ageCol or Feat ur eWei, ght
END) :
BND

CREATE METHOD Sl _set Feature

(lcol or Hi st ogranfeat ure Sl _Col orHi"st ogr am

col or Hi st ogr anfeat ur eWi ght _(DOUBLE PRECI SI ON)

RETURNS Sl _Feat urelLi st

HOR Sl _Feat ureLi st

BEG N

DECLARE | nval i dl nput” CONDI TI ON FOR SQLSTATE ' 2FF04' ;

| F col or Hi st ogranfeat ureWight IS NULL OR
col or H stegr anfFeat ureWei ght < 0.0 THEN
SI GNAL (T nval i dl nput
SET. MESSAGE _TEXT = 'incorrect feature |list specification';
END | F;
RETURN"SELF.
SI__Cl rHstgrFtr(col orH stogranfeature).
Sl _C rHstgrFtrWht(
CASE
VWHEN col or Hi stogranteature 'S NULL THEN 0.0
ELSE col or Hi st ogr anfFeat ur eWei ght
END) ;

END
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CREATE METHOD Sl _set Feature
(posi tional Col or Feature SI _Positional Col or,
posi ti onal Col or Feat ur eWi ght DOUBLE PRECI S| ON)
RETURNS S| _Feat urelLi st
FOR S| _Feat urelLi st
BEG N
DECLARE I nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF04' ;

| F positional Col or Feat ureWi ght 1S NULL OR
posi ti onal Col or Feat ureWei ght < 0.0 THEN
SI GNAL | nval i dl nput
SET MESSAGE TEXT = 'incorrect feature list specification';
END | F;
RETURN SELF.
SI_drHstgrFtr(positional Col orFeature).
SI_d rHstgrFtrwht (
CASE
WHEN posi ti onal Col or Feature I'S NULL THEN 0. O
ELSE posi ti onal Col or Feat ur eWei ght
END) ;

END

JREATE METHOD Sl _set Feature
(textureFeature SI_Texture,
t ext ur eFeat ur eWei ght DOUBLE PRECI SI ON)
RETURNS S| _Feat urelLi st
FOR Sl _Feat urelLi st
BEA N
DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF04' ;

| F textureFeatureWsi ght 1S NUEL OR
t ext ur eFeat ur eWi ght < 0.@ THEN
SI GNAL | nval i dl nput
SET MESSAGE TEXT =<"incorrect feature |list specification|;
END | F;
RETURN SELF.
SI _d rHstgrFtr(textureFeature).
Sl _d r Hst gr Et.AWht (
CASE
WHEN t extureFeature 1S NULL THEN 0.0
ELSE:t'ext ur eFeat ur eWei ght
END) ;
END

Descfiption

1) The method SI_setFeature(Sl_AverageColor, DOUBLE PRECISION) takes the following inppt
ppraieters:

a) an Sl_AverageColor value averageColorFeature,
b) a DOUBLE PRECISION value averageColorFeatureWeight.

2) If the parameter averageColorFeatureWeight is the null value, or if it is less than 0 (zero), then an
exception condition is raised: SQL/MM Still Image exception — incorrect feature list specification.

3) If the parameter averageColorFeature is the null value, then the attribute value of SI_AvgCIrFtrWwght
is set to O (zero), disregarding the value of the parameter averageColorFeatureWeight.
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4) The method SI_setFeature(SI_ColorHistogram, DOUBLE PRECISION) takes the following input
parameters:

a) an Sl_ColorHistogram value colorHistogramFeature,
b) a DOUBLE PRECISION value colorHistogramFeatureWeight.

5) If the parameter colorHistogramFeatureWeight is the null value, or if it is less than 0 (zero), then an
exception condition is raised: SQL/MM Still Image exception — incorrect feature list specification.

6) If the parameter colorHistogramFeature is the null value, then the attribute value of

SI_ClIrHstgrFtrWght is set to 0 (zero), disregarding the value of the parameter
color icfngerEn:\fllrn\l\lnighf

7) The method SI_setFeature(SI_PositionalColor, DOUBLE PRECISION) takes the followingdnput
parameters:

a) dn Sl_PositionalColor value positionalColorFeature,
b) d DOUBLE PRECISION value positionalColorFeatureWeight.

8) If thelparameter positionalColorFeatureWeight is the null value, or if it isless than 0 (zero), then pn
exception condition is raised: SQL/MM Still Image exception — incorrect feature list specification.

9) If the|parameter positionalColorFeature is the null value, then the attribute value of
SI_PptnICIrFtrWght is set to 0 (zero), disregarding the value of the parameter
positionalColorFeatureWeight.

10) The fethod SI_setFeature(SI_Texture, DOUBLE PRECISION) takes the following input parameters:
a) 4gn Sl_Texture value textureFeature,

b) g DOUBLE PRECISION value textureFeatureWeight.

11) If the|parameter textureFeatureWeightds the null value, or if it is less than 0 (zero), then an exception
condjtion is raised: SQL/MM Still Image exception — incorrect feature list specification.

12) If the|parameter textureFeature is the null value, then the attribute value of SI_TextureFtrWght ig set
to O (zero), disregarding the value of the parameter textureFeatureWeight.
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6.5.4 S| _Score Method

Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_FeatureList value.
Definition

CREATE METHOD Sl _Score

(image SI_Stilllmge)

RETURNS DOUBLE PRECI SI ON

EQOR S| _Eeaturelist

BEG N
DECLARE t ot al Wei ght DOUBLE PRECI SI ON;
DECLARE result DOUBLE PRECI SI ON,

IF SELF I'S NULL OR image |'S NULL THEN
RETURN NULL,;
END | F;
| F SELF. SI _AvgClirFtr 1S NULL AND
SI _CdrHstgrFtr 1S NULL AND
SI PstnlrFtr IS NULL AND
SI _TextureFtr IS NULL THEN
RETURN NULL;
END | F;
SET total Wight = SI _AvgCd rFt rWyht «/SI_C r Hst gr Ft r Wjht +
SI_Pstnl A rFtrWht + SI_TexturektrwWht;
| F total Wei ght = 0.0 THEN
RETURN NULL;
END | F;
SET result = 0.0;
| F SELF. SI _AvgC rFtr |'S NOI" NULL THEN
SET result = result. @
SELF. SI _Avgd r Ftx~ SI _Score(i nage) * Sl _AvgCd r FtrWjht ;
END | F;
| F SELF. SI _CrHstgrFtr IS NOT NULL THEN
SET result =uresult +
SELF. d rndstgrFtr. SI_Score(i mage) * SI_C rHstgrFtrWht;
END | F;
| F SELF. SkxPstnl CrFtr 1S NOT NULL THEN
SET result = result +
SELF. Pstnl G rFtr.SlI_Score(imge) * SI_Pstnl drFtrWht;
ENDAINF;
| F°"SELF. SI _TextureFtr 1S NOT NULL THEN
SET result =result +
SELF. TextureFtr. Sl _Score(imge) * SlI_TextureFtrWjht;
END | F;
RETURN Tesul t7tot al Vi ght,
END

Description
1) The method SI_Score(SI_Stillimage) takes the following input parameter:
a) an Sl_Stilllmage value image.
2) The method SI_Score(SI_Stilllmage) returns the null value if one of the following is true:

a) SELF is the null value.
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b) image is the null value.

¢) The values SELF.SI_AvgCIrFtr, SELF.SI_CIrHstgrFtr, SELF.SI_PstnICIrFtr, and
SELF.SI_TextureFtr are all the null value.

d) The sum of SELF.SI_AvgCIrFtrWght, SELF.SI_CIrHstgrFtrwght, SELF.SI_PstnICIrFtrWght, and
SELF.SI_TextureFtrWght is O (zero).

3) The method SI_Score(SI_Stilllmage) returns a value greater than or equal to 0 (zero). The lower the
returned value, the better image is characterized by the SlI_FeatureList value used for scoring image.
Let N be the number of feature attributes of SELF that are not the null value. For i ranging from 1

(one) to N, let F; be the value of that attribute, and W; the value of the corresponding weight attribute.
Thenthe result:

ZiNzl F.SI_Score(image)-W,
iN:1Wi
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6.5.5 S|I_mkFeatureList Function
Purpose

Return a specified SI_FeatureList value.
Definition

CREATE FUNCTI ON Sl _nkFeat ureli st
(aver ageCol or Feature S| _Aver ageCol or,
aver ageCol or Feat ur eWi ght DOUBLE PRECI Sl ON,
colorHist Qogr anEeat ure Sl _(‘nl or Hi st ogram
col or Hi st ogr anfeat ur eWi ght DOUBLE PRECI SI ON,
posi ti onal Col or Feature Sl _Positi onal Col or,
posi ti onal Col or Feat ur eWei ght DOUBLE PRECI SI ON,
textureFeature SI_Texture,
t ext ur eFeat ur eWei ght DOUBLE PRECI SI ON)
RETURNS S| Feat urelLi st
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT
STATI C DI SPATCH
RETURN NEW S| _Feat urelLi st
(aver ageCol or Feat ure, aver ageCol or Feat ureWei ght ,
col or Hi st ogranfeat ure, col orHi stogranfeat ur eWei ght,
posi ti onal Col or Feature, positional €al or Feat ur eWei ght,
text ureFeat ure, textureFeatureWight)

Descfiption

he function SI_mkFeatureList(SI_AverageColor, DOUBLE PRECISION, SI_ColorHistograni,
OUBLE PRECISION, SI_PositionalColor; DOUBLE PRECISION, SI_Texture, DOUBLE
RECISION) takes the following input.parameters:

sl wi=|

2

an SlI_AverageColor value averageColorFeature,

b) a DOUBLE PRECISION value averageColorFeatureWeight,
c) an Sl_ColorHistogram value colorHistogramFeature,

d) a DOUBLE _PRECISION value colorHistogramFeatureWeight,
e) an Sl_PasitionalColor value positionalColorFeature,

f) adOUBLE PRECISION value positionalColorFeatureWeight,

an Ol T At valiin tand vl At v
g; TT IJI_TCATOTC VAT TCATOTCT cTtarTy

h) a DOUBLE PRECISION value textureFeatureWeight.
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6.5.6 S|_ScoreByFtrList Function
Purpose

Determine and return the score of an SI_Stilllmage value to a given SI_FeatureList value.
Definition

CREATE FUNCTI ON Sl _Scor eByFtrLi st

(feature SI_Featureli st,
image SI_Stilllnage)

RETURNS DQJUBLE PRECI SI QN
DETERM NI STI C

CQONTAI NS SQL

GALLED ON NULL I NPUT

[«

F

TATI C DI SPATCH
RETURN f eat ure. SI _Scor e(i nage)

Descriptjon
1) The function SI_ScoreByFtrList(S|_FeatureList, SI_Stilllmage) takes the{ellowing input parametgers:
a) 4dn Sl_FeaturelList value feature,

b) gn SI_Stilllmage value image.
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6.5.7 Regular Functions Complementing SlI_setFeature Methods

Purpose

Modify a designated feature attribute and the corresponding weight attribute of an SI_FeatureList value.
Definition

CREATE FUNCTI ON Sl _set Avga rFtrwW
(featurelList SI_Featurelist,

aver ageCol or Feat ure S| _Aver ageCol or,

aver :\gp(‘nl orEFeat ure\Aéi ghf DAORBLE PRECI S| (T\I)
RETURNS S| _Feat urelLi st
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT
STATI C DI SPATCH
RETURN f eat ur eLi st .

Sl _set Feat ur e(aver ageCol or Feat ure, aver ageCol or Featur eWei ght)

OREATE FUNCTI ON Sl _setd rHstgrFtrw
(featurelList SI_FeaturelList,

col or Hi st ogranfeature Sl _Col or H st ogram

col or H st ogr anfeat ur eWei ght DOUBLE PRECI SI"OQN)
RETURNS S| _Feat urelLi st
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT
STATI C DI SPATCH
RETURN f eat ur eLi st .

Sl _set Feat ur e( col or H st ogr.anFeat ure, col or H st ogranfFeat ur eWei ght)

OREATE FUNCTI ON SI _set Pstnl Cl@Ft rW
(featurelList SI_FeatureList,

posi ti onal Col or Feat ureJSI _Posi ti onal Col or,

posi ti onal Col or Feat'tr-eWei ght DOUBLE PRECI SI ON)
RETURNS S| _Feat urelist
DETERM NI STI C
CONTAI NS SQL
CALLED ON NuWEL™I NPUT
STATI C DI SPATCH
RETURN f eat'ur eLi st .

Sl _setFeat ure(positional Col or Feat ure, positional Col or Feat ureW| ght)

JREATE-FUNCTI ON SI _set TextureFtrWwW
(feat urelLi st Sl _FeaturelLi st,
textureFeature Sl _Texture,
t ext ur eFeat ur eWei ght DOUBLE PRECI SI ON)
RETURNS S| _Feat urelLi st
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT
STATI C DI SPATCH
RETURN f eat ur eLi st .
Sl _set Feature(textureFeature, textureFeatureWight)
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Description

1) The function SI_setAvgCIrFtrW (SI_FeatureList, SI_AverageColor, DOUBLE PRECISION) takes the
following input parameters:

a) an Sl_FeatureList value featureList,
b) an SI_AverageColor value averageColorFeature,
c) aDOUBLE PRECISION value averageColorFeatureWeight.

2) The function SI_setCIrHstgrFtrW(SI_FeatureList, SI_ColorHistogram, DOUBLE PRECISION) takes

the fc\lln\nlinn mnnut naramatars:
OGP e Patrareters

a) dn Sl_FeaturelList value featureList,
b) 4dn SI_ColorHistogram value colorHistogramFeature,
c) g DOUBLE PRECISION value colorHistogramFeatureWeight.

3) The function SI_setPstnICIrW(SI_FeatureList, SI_PositionalColor, DOUBLE RPRECISION) takes the
following input parameters:

a) dn Sl_FeaturelList value featureList,
b) gn SI_PositionalColor value positionalColorFeature,
c) g DOUBLE PRECISION value positionalColorFeatufeWeight.

4) The function SI_setTextureW(SI_FeatureList, SI_Texture, DOUBLE PRECISION) takes the following
input|parameters:

a) 4gn Sl_FeatureList value featureList,
b) gn SI_Texture value textureFeature;

c) g DOUBLE PRECISION value-textureFeatureWeight.
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6.5.8 Regular Functions Complementing Observer Functions of type SI_FeatureList

Purpose
Obtain the value of a designated attribute from an SlI_FeatureList value.
Definition

CREATE FUNCTI ON SI _get AvgCl rFtr

(featureList SI_FeaturelList)

RETURNS S| _Aver ageCol or
DETERM NLSTLC

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH

RETURN featurelList.SI _AvgC rFtr

OREATE FUNCTI ON SI _get Avgd rFtrW
(featurelList SI_FeatureList)
RETURNS DOUBLE PRECI S| ON

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN f eat ureLi st. SI _Avgd r Ft r Wjht

OREATE FUNCTION SI _getC rHstgrFtr
(featurelList SI_FeatureList)
RETURNS Sl _Col or Hi st ogram

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN featurelList.SI_CrHstgrFtr

OREATE FUNCTI ON SI _get ClirHst gr Ft r W
(featureList SI_FEeaturelist)

RETURNS DOUBLE PRECI S| ON

DETERM NI STI C

CONTAI NS SQk

RETURNS NULCL=ON NULL | NPUT

STATI C DRNSPATCH

RETURN feat ureLi st. SI _C r Hst gr Ft r Wjht

OREATE-FUNCTI ON SI _getPstnl ClrFtr
(feat urelLi st SI_FeatureList)
RETURNS S| Positi onal Col or

DETERM NI STI C

CONTAI NS SQ

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN featureList.SI _PstnlClrFtr

CREATE FUNCTION SI _getPstnl CrFtrw
(featureList SI_FeaturelList)
RETURNS DOUBLE PRECI SI ON
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
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JONTAI NS SQL
RETURNS NULL ON NULL I NPUT
STATI C DI SPATCH
RETURN f eat ur eLi st. SI _Text ur eFt r Wht
Descriptjon
1) The function SI_getAvgCIrFtr(SI_FeatureList) takes the following input parameter:

2)

3)

4)

5)

6)

7

8)

84

STATI C DI SPATCH
RETURN f eaturelist. Sl _Pstnl drFtrWht

CREATE FUNCTI ON SI _get TextureFtr
(featureList SlI_Featurelist)
RETURNS Sl _Texture
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NPUT
STATI C DI SPATCH
RETURN f eat ureLi st. Sl _TextureFtr

CREATE FUNCTI ON SI _get TextureFtrW
(If eat ureLi st Sl _Feat ureLi st)
RETURNS DOUBLE PRECI SI ON
DETERM NI STI C

a) 4gn Sl_FeatureList value featurelList.

The function SI_getAvgCIrFtrW(SI_FeaturelList) takes thé.following input parameter:
a) 4gn Sl_FeatureList value featurelList.

The function SI_getClrHstgrFtr(SI_FeatureList) takes the following input parameter:
a) dn Sl_FeaturelList value featureList,

The function SI_getCIrHstgrFtrW(SICFeatureList) takes the following input parameter:
a) dn Sl_FeaturelList value featureList.

The function SI_getPstnlCIrFtr(SI_FeatureList) takes the following input parameter:
a) dn Sl_Featurelist value featureList.

The function\SI~ getPstnICIrFtrW(SI_FeatureList) takes the following input parameter:

a) gnSi,FeatureList value featureList.

The function SI_getTextureFtr(SI_FeatureList) takes the following input parameter:
a) an Sl_FeatureList value featureList.
The function SI_getTextureFtrW(SI_FeatureList) takes the following input parameter:

a) an Sl_FeatureList value featureList.
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Auxiliary Types and Routines

6.6.1 Sl_Color Type

Purpose

Provide the definition of the type SI_Color and facilities for constructing values of this type.

Definition

CREATE TYPE Sl _Col or

Vad

L
T\

-- 1l See Description

)
| NSTANTI ABLE
NOT FI NAL

METHOD SI _RGBCol or
(redVval ue | NTECER,
greenVal ue | NTEGER,
bl ueVal ue | NTECER)
RETURNS S| _Col or
SELF AS RESULT

LANGUACGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT
Descfiption
1) The SI_Color type provides for public use:

2)

3)

4)

© ISO/IEC 2001 - All rights reserved

a) amethod SI_RGBColor(INTEGER, INTEGER, INTEGER),

b) a function SI_mkRGBColor(INTEGER, INTEGER, INTEGER).

values using the representation of color values in other color spaces beside RGB.

Fanting EXECUTE privilege on the observer and mutator functions for the implementation-d
btef attributes.

n Q

NOTE 7 An implementation may provide additional methods or functions to construct §

51_Color

Tlhe SI_Color.type represents color values using an implementation-dependent set of attributes.

The implementation-dependent attributes are not for public use. There are no GRANT statenpents

ependent

Values of the SI_Color type represent color values using an implementation-dependent color space.

Feature Types 85


https://iecnorm.com/api/?name=31dde04cc82542d38c2c62b35cac28f1

ISO/IEC 13249-5:2001(E)
6.6.2 SI_RGBColor Method

6.6.2

Purpose

SI_RGBColor Method

Construct a specified SI_Color value using the representation of colors in the RGB color space.

Definition

RETURNS S| _Col or
HOR SI _Col or
BEG N
DECLARE | nval i dl nput CONDI TI ON FOR SQLSTATE ' 2FF05' ;
I F redvalue I'S NULL OR
greenValue 1S NULL OR
bl ueVal ue I'S NULL OR
redval ue < 0 OR redVal ue > SI _MaxRGBCol or OR
greenVal ue < 0 OR greenVal ue > S| _MaxRGBCol.orn"OR
bl ueval ue < 0 OR bl ueVal ue > SI _MaxRGBCol-or THEN
SI GNAL I nval i dl nput
SET MESSAGE_TEXT = 'incorrect col or~specification';
END | F;
RETURN SELF.
-- 1l See Description
BND

Definitiopal Rules

1) SI_MaxRGBColor is the implementation:defined maximum value for each component of a color yalue
that ig represented in the RGB color:space.

Descriptjon

1) The method SI_RGBCOoIor(INTEGER, INTEGER, INTEGER) takes the following input parameteis:
a) gn INTEGERwalue redValue,

b) gn INTEGER value greenValue,
c) gnINTEGER value blueValue.

2) If any of the parameters is the null value, is if any of the input values are less than O (zero) or greater
than SI_MaxRGBColor, then an exception condition is raised: SQL/MM Still Image exception —
incorrect color specification.

3) ltis implementation-dependent how the color value in the RGB color spaces, specified by its red,

86 Feature Types

CREATE METHOD SI _RGBCol or

green, and blue components, is represented by the implementation-dependent set of attributes of the

(

redVal ue | NTEGER,
greenVal ue | NTEGER,

bl ueVal ue | I\ITIZCFD)

SI_Color type.
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Purpose

ISO/IEC 13249-5:2001(E)
6.6.3 SI_mkRGBColor Function

Construct a specified SI_Color value using the representation of colors in the RGB color space.

Definition

CREATE FUNCTI ON Sl _nkRGBCol or

(redVal ue | NTEGER,
greenVal ue | NTEGER,

bl ueVal ue | NTIZ(-‘FD)

RETURNS SI _Col or

LANGUACE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT

RETURN NEW SI _RGBCol or (redVal ue,

Descfiption

greenVal ue,

bl ueval ue)

The flnction SI_mMkRGBColor(INTEGER, INTEGER, INTEGER) takes-the following input parameters:

al

b

an INTEGER value redValue,
an INTEGER value greenValue,

an INTEGER value blueValue.
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Blank page
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7

7.1

ISO/IEC 13249-5:

SQL/MM Still Image Information Schema

Introduction

The SQL/MM Sitill Image Information Schema views are defined as being in a schema named
SI_INFORMTN_SCHEMA enabling these views to be accessed in the same way as any other tables in
any other schema. SELECT privilege on all of these views is granted to PUBLIC WITH GRANT OPTION
so that they can be queried by any user and so that SELECT privilege can be further granted on views
that reference these Information Schema views. No other privilege is granted on them so they cannot be
updated.

In ord
an S(
“Long

An in

" I - N W

DL-Agent in an SQL-environment where the SQL-implementation does not support Feature
identifiers” of Part 2 of ISO/IEC 9075, alternative views are provided that use only short'id

plementation may define objects that are associated with SI_INFORMTN_SCHEMA that ar

defingd in this Clause. An implementation may also add columns to tables that aredefined in thi

2001(E)

FMA to
F391,
bntifiers.

e not
5 Clause.
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7.2 SI_IMAGE_FORMATS view
Function
Identify the supported image formats.
Definition

CREATE VI EW SI _| MAGE_FORVATS AS

SELECT SI _FORMAT
FROM SI _DEFI NI TI ON_SCHEMA. SI _| MAGE_FORVATS
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7.3 SI_IMAGE_FORMAT_CONVERSIONS view
Function
Identify the source and target image formats for which an image format conversion is supported.
Definition
CREATE VI EW SI _| MAGE_FORMAT_CONVERSI ONS AS

SELECT SI _SOURCE_FORMAT, SI_TARGET_FORVAT
FROM SI _DEFI NI TI ON_SCHEMA. SI _| MAGE_FORVAT_CONVERSI ONS
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7.4 SI_IMAGE_FORMAT_FEATURES view
Purpose
Identify the image formats for which a certain basic feature is supported.
Definition
CREATE VI EW SI _| MAGE_FORMAT_FEATURES AS

SELECT SI _FORMAT, S| _FEATURE_NAME
FROM SI _DEFI NI TI ON_SCHEMA. SI _| MAGE_FORVAT_FEATURES
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