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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. In the field of information

t h laanrdSO and lEC hava actahlichad o inaint tachnical cammitians 1ICOV/IEC I TC 1
echnolpgy—tSO-andtEC-have-established-ajointtechnical-committee 1SOUECITFC-

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2:

The main task of the joint technical committee is to prepare International Standards. Draft Internatiopal
Standafds adopted by the joint technical committee are circulated to national bodies for voting,-Publication jas
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attentign is drawn to the possibility that some of the elements of this document may (be the subject of patént
rights. ISO and IEC shall not be held responsible for identifying any or all such patentrights.

ISO/IECQ 13249-5 was prepared by Joint Technical Committee ISO/IEC JFC™1, Information technology,
Subcommittee SC 32, Data management and interchange.

This sepond edition cancels and replaces the first edition (ISO/IEC 13249-5:2001), which has been technica
revised

y

ISO/IECQ 13249 consists of the following parts, under the general title Information technology — Databgse
languages — SQL multimedia and application packages:

— Part 1: Framework
—  Payt 2: Full-Text
— Payt 3: Spatial

— Paft 5: Still image

— Part 6: Data mining

vi Foreword © ISO/IEC 2003 - All rights reserved
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Introduction

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:

1

Clause 1, "Scope", specifies the scope of this part of ISO/IEC 13249.

2

W

) Clause 3, "Definitions, notations, and conventions", defines the notations and conventions-used in

4) Clause 4, "Concepts", presents concepts used in the definition of this part of ISO/IEC-13249.

5) Clause 5, "Still Image Types", defines the still image user-defined types and associated routines.

6) Clause 6, "Feature Types", defines the user-defined types provided for the manipulation of still ima

10
11

12

Clause 2, "Normative references", identifies additional standards that, through reference in this-par
ISO/IEC 13249, constitute provisions of this part of ISO/IEC 13249.

part of ISO/IEC 13249.

features.

Clause 7, "SQL/MM Still Image Information Schema" defines the SQL/MM Still Image Information
Schema.

| of

his

e

Clause 8, "SQL/MM Still Image Definition Schema" defines the,SQL/MM Still Image Definition Sche¢ma.

Clause 9, "Status Codes", defines the SQLSTATE codes.used in this part of ISO/IEC 13249.
Clause 10, "Conformance", defines the criteria for conformance to this part of ISO/IEC 13249.

Annex A, "Implementation-defined elements”, is an.informative Annex. It lists those features for wh
body of this part of ISO/IEC 13249 states that the syntax or meaning or effect on the database is p
wholly implementation-defined, and describesihe defining information that an implementer shall pr
in each case.

Annex B, "Implementation-dependent elements”, is an informative Annex. It lists those features fo
the body of this part of ISO/IEC 13249 ‘states explicitly that the meaning or effect on the database i
implementation-dependent.

ich the
artly or
bvide

which

5
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INTERNATIONAL STANDARD ISO/IEC 13249-5:2003(E)

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

—

Scope
THis part of ISO/IEC 13249:
introduces the still image part of ISO/IEC 13249 (all parts);
K gives the references necessary for this part of ISO/IEC 13249;

o 9

(@]

defines notations and conventions specific to this part of ISO/IEC 13249;
K defines concepts specific to this part of ISO/IEC 13249;

defines the still image user-defined types and their associated routines.

DO

THe still image user-defined types defined in this part of ISOAEC 13249 adhere to the following.

—|{ A stillimage user-defined type is generic to image handling. It addresses the need to store, manage and
retrieve information based on aspects of inherentiimage characteristics such as height, width and format
and based on image features such as average ¢olor, color histogram, positional color and texture.| It also
addresses the need to employ manipulation_such as rotation, scaling, as well as similarity assessment.

—|{ A still image user-defined type does not redefine the database language SQL directly or in combingtion
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 used with all known still image-formats.

Arl implementation of this part ofISO/IEC 13249 may exist in environments that also support informatign and
content management, decision_support, data mining and data warehousing systems.

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

© ISO/IEC 2003 - All rights reserved Scope 1
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 9075-9:2001, Information technology — Database languages — SQL — Part 9: Management of
External Data (SQL/MED)

ISO/IE(\ 429903 40 .4 .93000. Lo, e e L L =Y e L L laVaVi Lo Lo L Lo e
b 1925 I=1.29UZ, IThorrriatiort LUblIlIUlUyy — UUdldlUdoSC lauyuayca — o \WL rriartrricUia arid apponeativri
packages — Part 1: Framework

ISO/IEC 10918-1:1994, Information technology — Digital compression and coding of continuous-tone!still
images| Requirements and guidelines

ISO/IECQ 15444-1:2000, Information technology — JPEG 2000 image coding system — Part 1> Core coding
system

2 Normative references © ISO/IEC 2003 - All rights reserved
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3 Terms and definitions, notations and conventions
31 Terms and definitions

3141 Terms and definitions provided in ISO/IEC 13249-1:2002
This part of ISO/IEC 13249 makes use of all terms defined in ISO/IEC 13249-1:2002.

3.1.2 Terms and definitions provided in this part of ISO/IEC 13249
Fdr the purposes of this document, the following terms and definitions apply.

3.1.21
bgsic image feature
a basic image feature is an image feature that is not a composite feature

3.1.2.2
cdlor space
a $et of conventions how to represent a color value

3.1.23
cgdmposite feature
an image feature, which consists of basic image features and their associated weights

3.1.24

image format
a set of conventions for storing the image data of still images in a‘specific compressed or uncompressed file
format

3.1.25
image feature
characteristic (other than inherent image characteristics) of the raw image

3.1.2.6
inherent image characteristics
image format and particular physical characteristics of a still image

3.1.2.7
list of weighted features
see composite feature

3.1.2.8
most significant color
a single color representing/the dominant color of a part of an image

3.1.29
raw image
a binary string-thiat represents a certain image

3.1.2.10
si)l:wilarity of images

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

O a4

3.2t
still image
see "image" in Subclause 3.1.5, "Terms and definitions taken from ISO/IEC 15444-1:2000"

3.1.2.12
thumbnail
a raw image which was obtained from another raw image by downsizing

© ISO/IEC 2003 - All rights reserved Terms and definitions, notations and conventions 3
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313 Terms and definitions taken from ISO/IEC 9075-9:2001
This part of ISO/IEC 13249 makes use of the following terms defined in ISO/IEC 9075-9:2001:
a) datalink

314 Terms and definitions taken from ISO/IEC 10918-1:1994
This part of ISO/IEC 13249 makes use of the following terms defined in ISO/IEC 10918-1:1994:
a) columns

MOTE 4 Tl Fall 1 ool H P ool IDEO ot ol ol ol " P oo dlo fa¥all
INUTL T TS UoT Ul CUIUTTITTIS  TITTT 15 do UTITITNITU T UTT JTI LU oslaliuaiu arfu 1iuvt do UTITINICTU 1T U1 O\

standard.
b)| component
c)| (digital) (still) image

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

d)|image data

e)|interchange format

—h
=)

(number of) lines

NOTE 3 Parentheses around the text "number of" is a convention used. by ISO/IEC 10918-1 to denote that
the phases "number of lines" and "lines" are interchangeable.

g)|sample

315 Terms and definitions taken from ISO/IEC 15444-1:2000
This paft of ISO/IEC 13249 makes use of the following terms.défined in ISO/IEC 15444-1:2000:
a)|file format

b)|reference grid
3.2 Notations

3.21 Notations provided in ISO/IEC\13249-1:2002
The nofations used in this part of ISOUEC 13249 are defined in ISO/IEC 13249-1:2002.

3.2.2 Notations provided in-this part of ISO/IEC 13249

This paft of ISO/IEC 13249ses the prefix 'Sl_' for user-defined types, attributes and SQL-invoked routine
names.
3.3 Conventions

The conventions.used in this part of ISO/IEC 13249 are defined in ISO/IEC 13249-1:2002.

4 Terms and definitions, notations and conventions © ISO/IEC 2003 - All rights reserved
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4 Concepts

4.1 Introduction

In the context of this part of ISO/IEC 13249, still images are effectively images consisting of 2-dimensional
arrays of samples. The internal representation of components and samples in the raw image itself is image
format specific. The color information in the image data might be represented by an index in a color look up
table, represented by multiple components, multiple binary strings which represent the color values within a
single component, or in any other image format specific way.

Ar image format is a set of conventions for storing images in a file format. An image consists of the
representation and organization of data that constitute the samples of the components, and prescriptions
about auxiliary data that control the interpretation and processing of the image information according tq that
format.

D

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

Ar] image format is referenced by format indications. A format indication is a character string whose fofmat
and content is implementation-defined.

A pinary 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 points in th@ horizontal dimension of the reference grid of
the image data;

- the height of the raw image is the number of poinistin the vertical dimension of the reference grid of
the image data.

Arl image format is a format supported by an implementation (for short: a supported format) if the
implementation is able to derive the inherent image characteristics from the raw image.

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

- The data type SI_Stilllmage,(a yalue of which has the following structure:

- a digital representation of a still image or a reference to it;

- 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, a reference to it, or the inherent image
characteristics of the image;

obtaining a scaled still image from an S/_Stilllmage value;

- obtaining a resized still image from an S/ Stilllmage value;

obtaining a rotated still image from an S/_Stilllmage value;

obtaining a thumbnail from an S/_Stilllmage value;

deriving a metric value that characterizes the content of the image with respect to features values.
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- Feature data types that abstract from certain characteristics of the pictorial information contained in
images; these data types provide facilities for:

- 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.
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supporf Core SQL as defined by ISO/IEC 9075-9:2001. A number of provisions are made for that purpose:

No function name overloading is used for SQL-invoked regular functions that are intended far)public
use;

For every method that is intended for public use, a corresponding SQL-invoked regular.function is
specified that provides the same services as the associated method;

The lengths of the names of schemata, types and SQL-invoked regular functions that are intended fpr
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 short identifier is also spegified.

4.2 Concepts taken from ISO/IEC 9075-9:2001

The follpwing concepts defined in ISO/IEC 9075 are used in this part of JSO/IEC 13249.
a)| binary string
b)|EXECUTE privilege
c)[function

d)| SQL-invoked regular function
4.3 Types representing still images

4.3.1 Attributes of the SI_Stilllmage type

The S/ [Stilllmage type is an abstraction for still images, using the following attributes:

The attribute S/_content to represent the raw image;

The attribute S/_contentLength to represent the length of the raw image;

The attribute S/_reference to represent the reference to the image content of the raw image;

The attribute S/_format to represent a format indication; it identifies the image format of the raw
image;

The attributeS/_width to represent the width of the raw image;

The attribute SI_height to represent the height of the raw image.

The attribute S/ _retainFeatures to specify that the image’s features are to be computed and
rhaintained automatically by the implementation.

- Additional implementation-dependent attributes to store the image features or a representation of
image features.
4.3.2 Methods of the SI_Stilllmage type
The type SI_Stilllmage provides the following methods for public use:
- SI_Stilllmage: constructs an SI_Stilllmage value from a raw image;

- SI_Stilllmage: constructs an S/_Stilllmage value from a raw image and a character string representing
a format indication; this method allows for user-supplied format indication when S/_Stilllmage values
are to be constructed from a raw image whose format is not a supported one;
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- SI_Stilllmage: constructs an SI_Stilllmage value from a reference to a raw image;

- SI_Stilllmage: constructs an SI_Stilllmage value from a reference to a raw image and a character
string representing a format indication; this method allows for user-supplied format indication when
SI_Stilllmage values are to be constructed from a raw image whose format is not a supported one;

SI_Stilllmage: constructs an SI_Stilllmage value from a raw image and also extracts the supported
image features. This method allows for a user-supplied integer value to indicate the need for image
feature extraction. If the user-supplied integer value is 1 (one), the image features are extracted

during value construction. If the user supplied integer value is 0 (zero), the method has the same

effect as the invocation of the constructor method S/ Stilllmage(content);

SI_setContent. has the same effect as the invocation of the mutator function for the SI_content
attribute, but additionally adjusts the values of the attributes that represent the inherent image
characteristics;

SI_changeFormat: has the same effect as the invocation of the mutator function fanthe SI_forr
attribute, but additionally adjusts the value of the attribute S/_content and the valués of the attr
which represent the inherent image characteristics. The format conversion fdils if the conversi
between the source image format and the target image format is not supported;

SI_Scale: obtains a scaled image from an S/_Stilllmage value. The raw/image is scaled to fit i
bounding box defined by the specified height and width. The aspectTratio of the image's height
width shall be maintained;

SI_Scale: obtains a scaled image from an SI_Stilllmage value~Fhe raw image is scaled by the
specified factor. The aspect ratio of the image’s height and{width shall be maintained;

specified height and width. The aspect ratio of the image’s height and width does not have to b
maintained;

- S|_Rotate: obtains a rotated image from an SI(Stilllmage value. The raw image is rotated by t
defined angle. For rotations by an angle that is not a multiple of 90 degrees, the raw image is
and the height and width of the resulting still image are adjusted;

- SI_Thumbnail. obtains a thumbnail from an S/_Stilllmage value;

SI_InitFeatures: indicates that theattributes for supported features (average color, color histog
positional color, and texture),of\the image are to be computed and kept updated.

SI_ClearFeatures: indicates that the attributes for supported features of the image are to be dig
and no longer updated.

given feature value;
- SI_content: returns the representation of the raw image;
- SI_contentlength: returns the length in bytes of the representation of the raw image;
- Sl_reference: returns the reference to the image content of the raw image;
- Si-format: returns the format indication of the image;

SI_height: returns the number of points in the vertical dimension of the reference grid of the im

- SI_Resize: obtains a resized image from an S/_Stilllmage-value. The raw image is resized to the

hat
butes
DN

to a
and

e

padded

fam,

carded

- SI_Score: returns a numerical value that is a measure of the similarity of the image feature vallie to a

hge;

- Sl_width: returns the number ot points In the horizontal dimension of the reterence grid of the |

4.4 Image features

nage.

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 raw image;
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- Positional color feature: let an image be divided into n by m rectangles; the positional color feature
characterizes that image by the n by m most significant colors of these rectangles;

- Texture feature: this feature characterizes an image by the size of repeating items (coarseness),
brightness variations (contrast), and the predominant direction (directionality).

All basic features can be derived from images. In addition, the two basic features average color feature and
color histogram feature can be constructed by means of numerical values.

The composite feature is a list of up to 4 basic features, each of a different feature type. All the basic features
in the composite feature are associated with a feature weight.

measure for the similarity between two images represented as SI_Stilllmage values, say, I, and .. If E£is
some fe¢ature that characterizes the image /., then a similarity measure for the images /, and /, is obtained
from F,|by a method SI_Score that takes /, as its parameter. For a given pair of images, the obtaified
similarify depends on the kind of feature used for comparison; the exact relationship is implementation-
dependent.

Featurj; are represented by feature types. Values of those types are used for obtaining a quantitative

4.41 Feature types
The basic features are represented by the following feature types:
- Avgrage color feature: SI_AverageColor,
- Colpr histogram feature: SI_ColorHistogram:;
- Pogitional color feature: SI_PositionalColor,
- Texture feature: SI_Texture.
The co:[mosite feature is represented by the feature type S/ _FeaturelList.

For all basic features methods and functions are provided that.derive the corresponding feature value from an
SI_Stillimage value. The functions are:

- Avgrage color feature: SI_findAvgClr,

- Colpr histogram feature: SI_findClIrHstgr,
- Pogitional color feature: SI_findPstnIClr;
- Texture feature: SI_findTéxture.

SI_AvelageColor and SI_ColorHistogram values can also be obtained by methods S/_AverageColor and
SI_ColgrHistogram, respectively. The'parameter of the first method is a color value that is used to represent
the intehded average color. The'sécond method takes a first color value and a first frequency and returns a
initial color histogram. This initial color histogram can be extended using the method S/_Append.

-

SI_FeatureList values shall‘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 dre
no GRANT statements granting EXECUTE privilege on these functions.

4.4.2 Assessing the similarity of images

Every féaty pe-has-a-method-S- s-me g-RUHMe 3
measure the similarity between two images. To that end, a distance function is used for this measurement.
The returned numerical value for the distance indicates the difference between a given feature value and a
stillimage value. Let F; be some feature value that characterizes an SI_Stilllmage values /;. Then

F;.SI _Score(I,)

returns a measure for the similarity of the SI_Stilllmage value I, to the feature value F;.
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4.5

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.

Complementary SQL-invoked regular functions

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

___TypeName | MethodName | Parameter Types (ifany) |  Function Name

S1_Stilllmage S|_Stilllmage BINARY LARGE OBJECT SI_mkStilllmage

S1_Stilllmage SI_Stilllmage BINARY LARGE OBJECT, SI_mkStilllmage2
CHARACTER VARYING

51_Stilllmage S|_Stilllmage DATALINK SI_mkstilllmage3

S1_Stilllmage SI_Stilllmage DATALINK, 8l -mkStilllmage4
CHARACTER VARYING

S1_Stilllmage S|_Stilllmage BINARY LARGE OBJECT, SI_mkStilllmage5
INTEGER

S51_Stilllmage S|_Stilllmage BINARY LARGE OBJECT; SI_mkStilllmage6
CHARACTER VARYING,
INTEGER

51_Stilllmage Sl_setContent BINARY LARGE . OBJECT S|_chgContent

51_Stilllmage Sl_changeFormat CHARACTER VARYING Sl_convertFormat

S1_Stilllmage Sl_Scale INTEGER,; Sl _scalelmage
INTEGER

S1_Stilllmage S|_Scale DOUBLE PRECISION Sl_zoomlmage

S1_Stilllmage SI_Resize INTEGER, SI_resizelmage
INTEGER

51_Stilllmage S|_Rotate DOUBLE PRECISION S|_rotatelmage

51_Stilllmage SI_Thumbnail Sl_getThmbnl

51_Stilllmage S|_Ahumbnail INTEGER, Sl_getSizedThmbrjl
INTEGER

51_Stilllmage Sl _InitFeatures S|_setlmageFtrs

51_Stilllmage S|_ClearFeatures S|_resetimageFtrs

S1_Stilllmage Sl_content Sl_getContent

S1_Stilllmage Sl_contentLength S|_getContentLngth

51 Stilllmage Sl_reference S|_getReference

S[-Stilllmage Sl format Sl_getFarmat

S|_Stilllmage Sl_height Sl_getHeight

S|_Stilllmage Sl|_width S|_getWidth

S|_AverageColor Sl_AverageColor S|_Stilllmage Sl_findAvgClr

S|_AverageColor Sl_AverageColor SI_Color SI_mkAvgClr

S|_AverageColor Sl_Score S|_Stilllmage Sl_ScoreByAvgClIr

SI_ColorHistogram | SI_ColorHistogram | SI_Stilllmage SI_findClrHstgr
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Table 1 (continued)

Type Name

Method Name

Parameter Types (if any)

Function Name

SI_ColorHistogram

SI_ColorHistogram

SI_ColorHistogram

S|_ColorHistogram

SI_Color,
DOUBLE PRECISION

S| _Color ARRAY,
DOUBLE PRECISION ARRAY

SI_mkCIrHstgr

SI_arrayClrHstgr

S| _FeatureList

S|_FeatureList

S| _FeatureList

S| _FeatureList

S| _FeatureList

S|_FeatureList
S|_FeatureList
S|_FeatureList
S|_FeatureList
S|_FeatureList
S| _FeatureList
S| _FeaturelList

S| _FeatureList

S|_setFeature

S|_setFeature

S|_setFeature

S|_setFeature

SI_AvgCinFts
SI_AvgClrFtrWght
SK ClIrHstgrFtr

SI” CIrHstgrFtrWwght
Sl_PstnICIrFtr
SI_PstnICIrFtrwght
Sl|_TextureFtr

Sl_AverageColor,
DOUBLE PRECISION,
SI_ColorHistogram,
DOUBLE PRECISION,
S|_PositionalColor,
DOUBLE PRECISION;
S|_Texture,

DOUBLE PRECISION

S|_AverageColor,
DOUBLE PRECISION

SI_ColorHistogram,
DOUBLE PRECISION

Stk PositionalColor,
DOUBLE PRECISION

S| _Texture,
DOUBLE PRECISION

S|_ColorHistogram | SI_Append EI,:E?,I.O.';’ o S|_appendClIrHstgr
S|_CplorHistogram | SI_Score S|_Stilllmage S|_ScoreByClIrHstgk
S|_PositionalColor | SI_PositionalColor | SI_Stilllmage SI_findPstnIClr
S|_P¢sitionalColor | SI_Score SI_Stilllmage SI_ScoreByPstnICIr
SI_Texture S|_Texture S|_Stilllmage S|_findTexture
SI_Texture Sl_Score S|_Stilllmage S| ScoreByTexture

SlymkFtrList

S| _setAvgCIrFtr

SI_setClrHstgrFtr

S|_setPstnICIrFtr

S| _setTextureFtr

Sl_getAvgCIrFtr
SI_getAvgCIrFtrw
S|_getClirHstgrFtr
S|_getClirHstgrFtrw
Sl|_getPstnICIrFtr
Sl_getPstnICIrFtrW
S|_getTextureFtr

S| _Féaturelist Sl TFextureFtrWght SlgetTextureFtrN
_ISeroro=rs AR A LA ) ST gt oTere
S| _FeatureList S| _Score S|_Stilllmage S|_ScoreByFtrList
SI_Color S|I_RGBColor INTEGER, SI_mkRGBCIr
INTEGER,
INTEGER
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4.6 Auxiliary type SI_Color

Color values are encapsulated by the type SI_Color. An implementation shall provide constructor methods to
obtain S/_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 defined in this part of ISO/IEC 13249. Constructor methods for other color spaces
are implementation-defined.

4.7 The Still Image Information Schema

This part of ISO/IEC 13249 prescribes an Information Schema called SI INFORMTN SCHEMA. |t contains
vigws for the following purposes:

- a view SI_FEATURES, which lists the feature indications of the supported features;

- a view SI_IMAGE_FORMATS, which lists the format indications of the supported image formats and
which operations are supported for images with this format;

- a view SI_IMAGE_FORMAT_CONVERSIONS, which lists pairs of format indications/of image formats for
which format conversions are supported;

- aview SI_IMAGE_FORMAT_FEATURES, which lists pairs of format indications and feature indications;
images of the indicated image format support the extraction of the indicated feature and scoring with
respect to that feature;

- aview SI_ THUMBNAIL_FORMATS, which lists the format indications of image formats from which
thumbnails can be derived,;

- a view SI_VALUES, which lists implementation-defined meta*variable and their values.

© ISO/IEC 2003 - All rights reserved Concepts 11
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5 Still Image Types

The types in this family provide for the storage and retrieval of still image values.
5.1 SI_Stilllmage Types and Routines

511 SI_Stilllmage Type

Purpose

The SI|Stilllmage type provides the definition of a still image type.
Definition

CREATE TYPE SI StillImage
AS (
SI content BINARY LARGE OBJECT (SI MaxContentLength),
SI contentLength INTEGER,
Sl _reference DATALI NK SI DLLinkControl SI DLIntegrityOption
SI DLReadPermission SI DLWritePermission
SI DLRecoveryOption SI DLUnlinkOption,
SI format CHARACTER VARYING (SI MaxFormatLength),
SI_height INTEGER,
SI width INTEGER,
SI retainFeatures SMALLINT DEFAULT O
-- Additional implementation-dependent attfiPputes
-- to store computed image features
)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD SI_StillImage
(content BINARY LARGE OBJECT (S\U\ MaxContentLength))
RETURNS SI_StillImage
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NU&L“ INPUT,

CONSTRUCTOR METHOQOD SI_StillImage
(content BINARY LARGE OBJECT (SI MaxContentLength),
explicitEormat CHARACTER VARYING (SI MaxFormatLength))
RETURNS SI_StillImage
SELF AS8)RESULT
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD SI_StillImage
(reference DATALINK)
RETURNS SI StillImage
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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explicitFormat CHARACTER VARYING (SI MaxFormatLength))

RETURNS SI StillImage

SELEF AS RESULT

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD S1 S5tilllmage

maintainFeatures INTEGER)
RETURNS SI_StillImage

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD SI StillImage

maintainFeatures INTEGER)
RETURNS SI_StillImage

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT,

METHOD SI setContent

RETURNS SI StillImage

SELEF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL (ON"NULL INPUT,

METHOD SI charngeFormat

RETURNS) SI_StillImage
SELENAS RESULT

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT,

(content BINARY LARGE OBJECT (SI MaxContentLength),

(content BINARY LARGE OBJECT (SI MaxContentLerngth),
explicitFormat CHARACTER VARYING (SI MaxFormatLength),

(content BINARY LARGE OBJECT (SI MaxContentLength))

(targetFormat CHARACTER VARYING(SI MaxFormatLength))

METAOUD oSl oCale
(height INTEGER,
width INTEGER)
RETURNS SI StillImage
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT,
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METHOD SI Scale
(scaleFactor DOUBLE PRECISION)

RETURNS SI StillImage

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT,

METHOD SI Resize

(height INTREGER,
width INTEGER)
RETURNS SI StillImage
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC

READS SQL DATA
CALLED ON NULL INPUT,

METHOD SI Rotate

(angle DOUBLE PRECISION)
RETURNS SI StillImage

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT,

METHOD SI Thumbnail ()

RETURNS SI StillImage

SELEF AS RESULT

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT,

METHOD SI Thumbnail

(height INTEGER,

width INTEGER)

RETURNS SI_ StilllJImage

SELEF AS RESUILT

LANGUAGE SQI

DETERMINISTIC

READS SQL/DATA

RETURNSY NULL ON NULL INPUT,

METHOD=SI InitFeatures()

RETURNS SI StillImage
SELF AS RESULT

TANGUAGE SOL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT,

METHOD SI ClearFeatures ()

RETURNS SI StillImage

SELF AS RESULT

LANGUAGE SOQL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT,

14 Still Image Types
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METHOD SI Score
(averageColor SI AverageColor)
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL INPUT,

METHOD SI Score
(colorHistogram o1 ColorHistogram)
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL INPUT,

METHOD SI Score
(positionalColor SI PositionalColor)
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL INPUT,

METHOD SI Score
(texture SI Texture)
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL INPUT,

METHOD SI Score
(featureList SI FeaturgeList)
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL INPUT

Definitional Rules

1) SI_MaxContentlength is the implementation-defined maximum length for the binary representatior| of the
SI_Stilllmage attribute SI_content.

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

3) SADLLinkControl is the implementation-defined <datalink control definition> for the attribute SI_reference
ofithe S/_Stilllmage type.

4) SI_DL IntegrityOption is the implementation-defined <integrity option> for the attribute SI_reference of the
SI_Stilllmage type.

5) SI_DLReadPermission is the implementation-defined <read permission> for the attribute S/_reference of
the SI_Stilllmage type.

6) SI_DLWritePermission is the implementation-defined <write permission> for the attribute S/_reference of
the SI_Stilllmage type.

7) SI_DLRecoveryOption is the implementation-defined <recovery option> for the attribute SI_reference of
the SI_Stilllmage type.
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8) SI_DLUnlinkOption is the implementation-defined <unlink option> for the attribute SI_reference of the
SI_Stilllmage type.

9) The attributes SI_content, SI_contentLength, SI_reference, SI_format, SI_height, SI_width, and
S| _retainFeatures are read-only. There are no GRANT statements granting EXECUTE privilege on the
mutator functions for S/ _content, SI_contentLength, SI_reference, SI_format, SI_height, SI_width, and
S| _retainFeatures.

Description
1) The SI_Stilllmage type provides for public use:
a)|a method SI_Stilllmage(BINARY LARGE OBJECT),
b)|a method SI_Stilllmage(BINARY LARGE OBJECT, CHARACTER VARYING),
c)|a method S/_Stilllmage(DATALINK),
d)[a method SI_Stilllmage(DATALINK, CHARACTER VARYING),
e)|a method SI_Stilllmage(BINARY LARGE OBJECT, INTEGER),
f){a method SI_Stilllmage(BINARY LARGE OBJECT, CHARACTER VARYING, INTEGER),
g)|a method SI_setContent(BINARY LARGE OBJECT),
h)|a method SI_changeFormat(CHARACTER VARYING),
i)|a method SI_Scale(INTEGER, INTEGER),
j)]a method S/_Scale(DOUBLE PRECISION),
k)[a method SI_Resize(INTEGER, INTEGER),
I)]a method SI_Rotate(DOUBLE PRECISION),
m)|a method SI_Thumbnail(),
n)[a method SI_Thumbnail(INTEGER, INTEGER);

0)|a method SI_InitFeatures(),

~

p)|a method SI_ClearFeatures(),

q)|a method SI_Score(SI_AverageColor),

r){a method SI_Score(SI_ColorHistegram),

s)|a method SI_Score(SI_PositionalColor),

t)|a method SI_Score(Si~T€exture),

u)|a method SI_Score(SI_FeaturelList),

v)|a function SI_mKStilllmage1(BINARY LARGE OBJECT),

w)|a function Si~mksStilllmage2(BINARY LARGE OBJECT, CHARACTER VARYING),
x)|a functien”SI_mkStilllmage3(DATALINK),

y)|a fanction SI_mkStilllmage4(DATALINK, CHARACTER VARYING),

L L/DINIAMDN/ | AP MNP AT INJTrND)
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aa) a function SI_mkStilllmage6(BINARY LARGE OBJECT, CHARACTER VARYING, INTEGER),
ab) a function SI_chgContent(SI_Stilllmage, BINARY LARGE OBJECT),

a function SI_convertFormat(SI_Stilllmage, CHARACTER VARYING),

d) afunction SI_scalelmage(SI_Stilllmage, INTEGER, INTEGER),

ae) a function SI_zoomimage(SI_Stilllmage, DOUBLE PRECISION),

af) a function S/_resizelmage(SI_Stilllmage, INTEGER, INTEGER),

ag) a function S/_rotatelmage(SI_Stilllmage, INTEGER, INTEGER),

ac

)
)
)
)
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ah) a function SI_getThmbnl(SI_Stilllmage),

ai) afunction SI_getSizedThmbnl(SI_Stilllmage, INTEGER, INTEGER),
aj) afunction SI_setimageFtrs(SI_Stilllmage),

ak) a function SI_resetimageFtrs(S|_Stilllmage).

2) Sl _retainFeatures is either 0 (zero) or 1 (one). If the value is 0 (zero), then the implementation doe

s not

compute and maintain the values of the implementation-dependent attributes representing the image
features (average color, color histogram, positional color and texture); otherwise, the implementation does

compute and maintain the values of those attributes. The default value is 0 (zero).

W
S

values that represent the average color feature of the SI_Stilllmage value.

TN

Implementation-dependent attributes representing the color histogram feature; if not the null-value,
contains values that represent the color histogram feature of the SI_Stilllmage value.

[@)]

Implementation-dependent attributes representing the positional color feature; if net the null value,
contains values that represent the positional color feature of the SI_Stilllmage value.

that represent the texture feature of the S/_Stilllmage value.

5.1.2 SI_Stilllmage Methods
Purpose

Return a specified SI_Stilllmage value.
Définition

CREATE CONSTRUCTOR METHOD SI_StillImage
(content BINARY LARGE OBJECT (SI_MaxContentLength))
RETURNS SI_StillImage
FOR SI StillImage
BEGIN
DECLARE fmt CHARACTER VARYING(SI_MaxFormatLength);
DECLARE FormatErroe“CONDITION FOR SQLSTATE '2FF10';

SET fmt = SI fokmat (content);
IF fmt IS NULINTHEN
SIGNAL FormatError
SET(MESSAGE TEXT = 'illegal image format specification';
END IF;
RETURN-SELF.
31 )content (content) .
ST contentLength (LENGTH (content)) .
SI_reference(CAST (NULL AS DATALINK)) .
SI format (fmt) .
SI height (SI_height (content)).
SI width(SI_width (content));

Implementation-dependent attributes representing the average color feature; if not the null valug, ‘cpntains

6) Implementation-dependent attributes representing the texture feature; if not’'the’null value, containg values

END

CREATE CONSTRUCTOR METHOD SI_StillImage

(content BINARY LARGE OBJECT (SI MaxContentLength),

explicitFormat CHARACTER VARYING (SI MaxFormatLength))

RETURNS SI StillImage

FOR SI_StillImage

BEGIN
DECLARE FormatError CONDITION FOR SQLSTATE '2FF10';
DECLARE iFormat CHARACTER VARYING(SI MaxFormatLength) ;
DECLARE eFormat CHARACTER VARYING (SI MaxFormatLength) ;
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SET iFormat = TRIM(BOTH ' ' FROM SI format (content));
SET eFormat = TRIM(BOTH ' ' FROM explicitFormat);
IF eFormat IS NULL OR
NOT (
(ST supportedFormat (eFormat) = 1 AND
CASE
WHEN iFormat IS NULL THEN
FALSE
ELSE
iFormat = eFormat
END) OR
(SI_supportedFormat (eFormat) = 0 AND
iFormat IS NULL)
) THEN
SIGNAL FormatError
SET MESSAGE TEXT = 'illegal image format specificationly
END TIF;

RETURN SELF.

SI content (content) .
SI contentLength (LENGTH (content)) .
SI_reference(CAST (NULL AS DATALINK)) .
SI_format (explicitFormat) .
SI _height (SI_height (content)).
SI width(SI_width (content));

END

CREATE CONSTRUCTOR METHOD SI_StillImage

(reference DATALINK)

RETURNS SI _StillImage

FOR SI StillImage

RETURN NEW SI StillImage (SI_getDLContent (reference)) .
SI_content(CAST (NULL AS BINARYZLARGE OBJECT(SI_MaXContentLength))).
SI contentLength (CAST (NULL AS\INTEGER)) .
SI reference (reference)

CREATE CONSTRUCTOR METHOD SI_StillImage

(reference DATALINK,

explicitFormat CHARACTER VARYING (SI MaxFormatLength))

RETURNS SI_StillImage

FOR SI_StillImage

RETURN NEW SI StillImage (SI getDLContent (reference),explicitFormat).
SI content (CAST  (NULL AS BINARY LARGE OBJECT (SI MaxContentLength))) .
SI contentkength (CAST (NULL AS INTEGER)) .
SI referenCe (reference)

CREATE CONSTRUCTOR METHOD SI_StillImage

(contenpt (BINARY LARGE OBJECT (SI MaxContentLength),

mainta¥nFeatures INTEGER)

RETURNS SI_StillImage

EORNSI StillImage

BEGTIN
DECLARE fmt CHARACTER VARYING(SI_MaXFormatLength);
DECLARE FormatError CONDITION FOR SQLSTATE '2FF10';

SET fmt = SI format (content);
IF fmt IS NULL THEN
SIGNAL FormatError
SET MESSAGE TEXT = 'illegal image format specification';
END IF;
RETURN
CASE
WHEN maintainFeatures = 1 THEN
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SELF.
SI content (content) .
SI contentLength (LENGTH (content)) .
SI_reference(CAST (NULL AS DATALINK)) .
SI format (fmt) .
SI height (SI_height (content)).
SI _width(SI_width (content)).
SI InitFeatures ()

ELSE

SELF.
ST _content (content) .
SI contentLength (LENGTH (content)) .
SI_reference(CAST (NULL AS DATALINK)) .
SI format (fmt) .
SI height (SI_height (content)).
SI width(SI_width (content))

END;
END

CREATE CONSTRUCTOR METHOD SI_StillImage

(content BINARY LARGE OBJECT (SI MaxContentLength),

explicitFormat CHARACTER VARYING (SI MaxFormatlLength),

maintainFeatures INTEGER)

RETURNS SI_StillImage

FOR SI StillImage

BEGIN
DECLARE FormatError CONDITION FOR ,SQLRSTATE '2FF10';
DECLARE iFormat CHARACTER VARYING(SI_MaxFormatLength);
DECLARE eFormat CHARACTER VARYING(SI MaxFormatLength) ;

SET iFormat = TRIM(BOTH ' !¢EROM SI format (content));
SET eFormat = TRIM(BOTH '<~\"FROM explicitFormat)
IF eFormat IS NULL OR
NOT (
(ST supportedkermat (eFormat) = 1 AND
CASE
WHEN iFormat IS NULL THEN
FALSE
ELSE
fFormat = eFormat
ENDY OR
(ST supportedFormat (eFormat) = 0 AND
¥Format IS NULL)
)~THEN
SIGNAL FormatError
SET MESSAGE TEXT = 'illegal image format specification';
END IF;
RETURN
CASE
WHEN maintainFeatures = 1 THEN
SELF.

SI content (content) .
SI contentLength (LENGTH (content)) .
SI_reference(CAST (NULL AS DATALINK)) .
SI format (explicitFormat) .
SI height (SI_height (content)).
SI _width(SI_width (content)).
SI InitFeatures ()
ELSE
SELF.
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Definiti

SI content (content) .
SI contentLength (LENGTH (content)) .
SI_reference (CAST (NULL AS DATALINK)) .
SI format (explicitFormat) .
SI height (SI_height (content)).
SI width(SI_width (content))
END;
END

onal Rules

1) SI_[MaxContentLength is the implementation-defined maximum Tength Tor the binary representation of i
Stilllmage attribute SI_content.

Si |

2) SI_MaxFormatLength is the implementation-defined maximum length for the character representation of

an

Description

1) The
a)
2) Forn
a)
b)

3) The
pari

b)
4) Forn
Cas

mage format indication.

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

the method SI_Stilllmage(BINARY LARGE OBJECT):

Let FMT be the result of the value expression: SI_Format(content).

Case:

i) If FMT is the null value, then an exception condition is raised: SQL/MM Still Image exception —
illegal image format specification.

ii) Otherwise, return an SI_Stilllmage value with:
1) the SI_content attribute set to content.
2) the SI_contentLength attribute set to thelvalue expression: LENGTH(content).
3) the SI_reference attribute set to thenull value.
4) the SI_format attribute set to EMT:
5) the SI_height attribute setto.the value expression: SI_height(content).
6) the SI_width attribute set.to the value expression: SI_width(content).

method SI_Stilllmage(BINARY LARGE OBJECT, CHARACTER VARYING) takes the following inpu
bmeters:

a BINARY LARGE ©BJECT value content,

a CHARACTER VARYING value explicitFormat.

the method S/=Stilllmage(BINARY LARGE OBJECT, CHARACTER VARYING):
e

If anyof the following is True for an invocation of the method SI_Stilllmage(BINARY LARGE OBJE(
CHARACTER VARYING), then an exception condition is raised: SQL/MM Still Image exception —

[0}

—

T’

illpgnl imagp farmat annr*ifirafinn

b)

20 Still

i) explicitFormat is the null value.

ii) Both of the following are False:

1) explicitFormat indicates a supported image format, the image format derived from content is

not the null value, and explicitFormat is equivalent to the format derived from content.

2) 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).

Otherwise, return an SI_Stilllmage value with:

i) the SI_content attribute set to content.
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ii) the SI_contentLength attribute set to the value expression: LENGTH(content).
i) the SI_reference attribute set to the null value.
iv) the SI_format attribute set to explicitFormat.
v) the SI_height attribute set to the value expression: SI_height(content).
vi) the SI_width attribute set to the value expression: SI_width(content).
5) The method S/_Stilllmage(DATALINK) takes the following input parameter:
a) a DATALINK value reference.
6|) The method S/_Stilllmage(DATALINK, CHARACTER VARYING) takes the following input parametLr:
a) a DATALINK value reference,
b) a CHARACTER VARYING value explicitFormat.

If any of the following is True for an invocation of the method S/_Stilllmage(DATALINK, CHARACTER
VARYING), then an exception condition is raised: SQL/MM Still Image exception ~llegal image fofmat
specification.

~l

a) explicitFormat is the null value.
b) Both of the following is False:

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

ii) explicitFormat indicates an unsupported image format,/and the image format derived from the
image content reference is referencing is the nulkvalue (i.e. no supported image format can be
derived from the image content reference is referencing).

8) The method S/_Stilllmage(BINARY LARGE OBJEGT, INTEGER) takes the following input parameter:
a) a BINARY LARGE OBJECT value content,

b) an INTEGER value maintainFeatures.

9) For the method SI_Stilllmage(BINARY EARGE OBJECT, INTEGER):
a) Let FMT be the result of the value' expression: SI_Format(content).
b) Case:

i) If FMT is the null yalue, then an exception condition is raised: SQL/MM Still Image exception —
illegal image format specification.

ii) Otherwise, return an S/_Stilllmage value with:
1) the(SI content attribute set to content.
2)the’SI_contentLength attribute set to the value expression: LENGTH(content).
3) the SI_reference attribute set to the null value.
4) the SI_format attribute set to FMT.
5) the SI_height attribute set to the value expression: SI_height(content).

6) the SI_width attribute set to the value expression: SI_width(content).

7) If maintainFeatures is equal 1 (one), then the SI_Stilllmage value regenerates the values of
the all the implementation-dependent image feature attributes values.

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

a) a BINARY LARGE OBJECT value content,
b) a CHARACTER VARYING value explicitFormat,

c) an INTEGER value maintainFeatures.
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11) For the method SI_Stillimage(BINARY LARGE OBJECT, CHARACTER VARYING):

Case:

a) If any of the following is True for an invocation of the method SI_Stilllmage(BINARY LARGE OBJECT,
CHARACTER VARYING, INTEGER), then an exception condition is raised: SQL/MM Still Image
exception — illegal image format specification.

i) explicitFormat is the null value.

ii) Both of the following are False:

4\ Liastl N H 4 VI £, 4 tlo : £, 4 ol H U o s ra
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not the null value, and explicitFormat is equivalent to the format derived from content.

2) explicitFormat indicates an unsupported image format, and the image format derivedfroem
content is the null value (i.e. no supported image format can be derived from contént):

b)| Otherwise, return an SI_Stilllmage value with:

i) the SI_content attribute set to content.

ii) the SI_contentLength attribute set to the value expression: LENGTH(contént).
i) the SI_reference attribute set to the null value.

iv) the SI_format attribute set to explicitFormat.

v) the SI_height attribute set to the value expression: SI_height(content).

vi) the SI_width attribute set to the value expression: SI_width{(content).
vii) If maintainFeatures is equal 1 (one), then the S/_Stilllmage value regenerates the values of the fall

the implementation-dependent image feature attributés values.

51.3 Sl_setContent Method
Purpode
Update|the SI_Stilllmage content.
Definition

CREATE METHOD SI setContent
(content BINARY LARGE OBJECT (SI MaxContentLength))
RETURNS SI StillImage
FOR SI_StillImage
BEGIN
DECLARE Nulllnstance CONDITION FOR SQLSTATE '2202D';
DECLARE InwvalidInput CONDITION FOR SQLSTATE '2FF01';

IF SELESNLE NULL THEN
SIGNAL NullInstance

SET MESSAGE TEXT = 'null image value';
END>IF;
IF TRIM(BOTH ' ' FROM SI format (content)) <>
TRIM(BOTH ' ' FROM SELF.SI format) THEN
STENAT TrvatrdInput
SET MESSAGE TEXT = 'incorrect image format';
END IF;
RETURN
CASE
WHEN SELF.SI retainFeatures = 1 THEN
SELF.

SI content (content) .

SI contentLength (LENGTH (content)) .
SI _height (SI_height (content)).

SI width(SI_width (content)).

SI InitFeatures ()
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ELSE
SELF.
SI content (content) .
SI contentLength (LENGTH (content)) .
SI height (SI_height (content)).
SI width(SI_width (content))
END;

END

Definitional Rules

1) SI_MaxContentLength is the implementation-defined maximum Tength Tor the binary representation of the
SI_Stilllmage attribute SI_content.

Dgscription
1) The method S/_setContent(BINARY LARGE OBJECT) takes the following input parameter:
a) a BINARY LARGE OBJECT value content.

2) If the SI_retainFeatures attribute is set to 1 (one), then the SI_Stilllmage value.regenerates the vallies of
the all the implementation-dependent image feature attributes values. If the/Sl_retainFeatures attrilpute is
set to 0 (zero), then no action is necessary.

5.1.4 SI_changeFormat Method
Pdrpose
Canvert the format of an S/_Stilllmage value and adjust affected attributes.
D¢finition
CREATE METHOD SI changeFormat
(targetFormat CHARACTER VARYING (SI MaxFormatLength))
RETURNS SI StillImage
FOR SI StillImage
BEGIN
DECLARE UnsupportedConiersion CONDITION FOR SQLSTATE '2FF11';

DECLARE UnsupportedReferences CONDITION FOR SQLSTATE '2FFl6';
DECLARE localContent BINARY LARGE OBJECT (SI MaxContentLength) ;

IF SELF.SI reference IS NOT NULL THEN
SIGNAL UpsupportedReferences
SETMESSAGE TEXT =
“format conversion not supported for references';
END IF;
IF NOT“SI_ supportedConversion (SELF.SI format, targetFormat) = 1 THHEN
STGNAL UnsupportedConversion
SET MESSAGE TEXT =
'unsupported image format conversion specified';

END IF;
IF TRIM(BOTH ' ' FROM targetFormat) =
TRIM(BOTH ' ' FROM SELF,.ST format) THEN
RETURN SELF;
ELSE

SET localContent =
SI convert (SELF.SI content, SELF.SI format, targetFormat);
RETURN
CASE
WHEN SELF.SI_retainFeatures = 1 THEN
SELF.
SI content (localContent) .
SI contentLength (LENGTH (localContent)) .
SI format (targetFormat) .
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SI height (SI height (localContent)) .
SI width(SI_width(localContent)) .
SI InitFeatures ()
ELSE
SELF.
SI content (localContent).
SI contentLength (LENGTH (localContent)) .
SI format (targetFormat) .
SI height (SI height (localContent)) .
SI width(SI_width (localContent))

END;
END TIF;
END

Definit];nal Rules

1) SI_MaxFormatLength is the implementation-defined maximum length for the character representation of

an [mage format indication.
Description
1) Theg method SI_changeFormat(CHARACTER VARYING) takes the following input‘parameter:
a)la CHARACTER VARYING value targetFormat.

2) Case:

a)|If the image content is referenced by SELF.SI _reference, then\an exception condition is raised:
SQL/MM Still Image exception — format conversion not supported for references.

b)| If the implementation does not support the conversion-between the formats SELF.S/ _format and
targetFormat, then an exception condition is raised:*SQL/MM Still Image exception — unsupported
image format conversion specified.

c)|If targetFormat and SELF.SI_format are equivalent, SELF is returned unchanged.
d)| Otherwise,

i) SELF.SI_content is convertedto-the format targetFormat, and the values of
SELF.SI_contentLength, SELF.SI_format, SELF.SI_height, and SELF.SI_width are adjusted to
reflect the properties of the'new value of SELF.SI_content.

ii) If the SI_retainFeatures-attribute is set to 1 (one), then the S/_Stilllmage value regenerates the
values of the all the,implementation-dependent image feature attributes values. If the
SI_retainFeatures-attribute is set to 0 (zero), then no action is necessary.

5.1.5 Sl_Scale Méthods

Purpode

Scale the content'of an S/_Stilllmage value and adjust affected attributes.

Definition

CREATEMETHOD ST Scate

(height INTEGER,

width INTEGER)

RETURNS SI StillImage

FOR SI_StillImage

BEGIN
DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF14';
DECLARE UnsupportedReferences CONDITION FOR SQLSTATE '2FF17';
DECLARE localContent BINARY LARGE OBJECT (SI MaxContentLength) ;
DECLARE scaleHeight INTEGER;
DECLARE scaleWidth INTEGER;
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IF SELF.SI reference IS NOT NULL THEN
SIGNAL UnsupportedReferences
SET MESSAGE TEXT =
'scaling not supported for references';
END IF;
SET scaleHeight =
CASE
WHEN height IS NULL THEN
width * CEIL (SELF.SI height / SELF.SI width)
ELSE

neight
END;
SET scaleWidth =
CASE
WHEN width IS NULL THEN
height * CEIL(SELF.SI width / SELF.SI height)
ELSE
width
END;
IF scaleHeight IS NULL OR
scaleWidth IS NULL OR
scaleHeight < 1 OR
scaleWidth < 1 OR
NOT SI supportedScale (SELF.SI format) ,=%1 THEN
SIGNAL InvalidInput
SET MESSAGE TEXT =
'illegal specification forsscaling';
END TIF;
SET localContent =

RETURN
CASE
WHEN SELF.SI retainFeatures = 1 THEN
SELF.
SI content(localContent).
SI contewntLength (LENGTH (localContent)).
SI _height (SI_height (localContent)) .
SIewidth (SI_width (localContent)) .
SI)InitFeatures ()
ELSE
SHLE.
SI content (localContent) .
SI contentLength (LENGTH (localContent)) .
SI height (SI height (localContent)) .
SI width(SI_width (localContent))
END;
END

CREATE METHOD SI_Scale
(scaleFactor DOUBLE PRECISION)

SI scaleImageData (SELF.SI content, scaleHeight, scaleWidth);

RETURNS SI StillImage

FOR SI StillImage

RETURN SELF.SI Scale(SELF.SI height * scaleFactor,
SELF.SI width * scaleFactor)

Definitional Rules

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

SI_Stilllmage attribute SI_content.
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Description
1) The method SI_Scale(INTEGER, INTEGER) takes the following input parameters:
a) an INTEGER value height,
b) an INTEGER value width.
2) Case:

a) If the image content is referenced by SELF.SI _reference, then an exception condition is raised:
SQL/MM Still Image exception — scaling not supported for references.

b)| If at least one of the parameters height and width is smaller than 1 (one), or if SELF.SI_format
indicates that scaling is not supported for images with this format, then an exception conditioni$
raised: SQL/MM Still Image exception — illegal specification for scaling.

c)| Otherwise,

i) SELF.SI_content is scaled to fit into the bounding rectangle defined by the inputrparameters
height and width by maintaining the aspect ratio of the size SELF.SI_height by SELF.SI_width.
The values of SELF.SI_contentLength, SELF.SI_height, and SELF.SI_width are adjusted to
reflect the properties of the new value of SELF.SI_content. The interpolation technique used to
scale the image is implementation-defined.

ii) If the SI_retainFeatures attribute is set to 1 (one), then the S/_Stilllmage value regenerates the
values of the all the implementation-dependent image feature attributes values. If the
SI_retainFeatures attribute is set to 0 (zero), then no action is necessary.

3) Theg method SI_Scale(DOUBLE PRECISION) takes the following.input parameter:
a)la DOUBLE PRECISION value scaleFactor.

5.1.6 SI_Resize Methods
Purpode
Resize fthe content of an S/_Stilllmage value and adjust affected attributes.
Definition

CREATE METHOD SI Resize

(height INTEGER,

width INTEGER)

RETURNS SI StillImage

FOR SI StillImage

BEGIN
DECLARE InvalidInput CONDITION FOR SQLSTATE ’'2FF20';
DECLARE UnsupportedReferences CONDITION FOR SQLSTATE ’2FF21';
DECLARE JeocalContent BINARY LARGE OBJECT (SI_MaxContentLength) ;
DECLARE/ LresizeHeight INTEGER;
DECLARE resizeWidth INTEGER;

FENSELF.SI reference IS NOT NULL THEN
SIGNAL UnsupportedReferences
SET MESSAGE TEXT =
"resizing not supported for references’;

END IF;
SET resizeHeight =
CASE
WHEN height IS NULL THEN
width * CEIL (SELF.SI height / SELF.SI width)
ELSE
height
END;
SET resizeWidth =
CASE
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WHEN width IS NULL THEN
height * CEIL(SELF.SI width / SELF.SI height)
ELSE
width
END;
IF resizeHeight IS NULL OR
resizeWidth IS NULL OR
resizeHeight < 1 OR
resizeWidth < 1 OR
NOT SI supportedResize (SELF.SI format) = 1 THEN

S1GNAL InvalidlInput
SET MESSAGE TEXT =
"illegal specification for resizing’;
END IF;
SET localContent =
SI resizelImageData (SELF.SI content,
resizeHeight, resizeWidth);
RETURN
CASE
WHEN SELF.SI_retainFeatures = 1 THEN
SELF.
SI content (localContent) .
SI contentLength (LENGTH (localContent)) .
SI height (resizeHeight).
SI width (resizeWidth)
ELSE
SELF.
SI content (localContenty.
SI contentLength (LENGTH (localContent)) .
SI height (resizeHeight) .
SI width (resizeWidth) .
SI InitFeatures()
END;
END

Definitional Rules

1

SI_MaxContentLength is the implémentation-defined maximum length of the binary representation
SI_Stilllmage attribute SI_centent.

D@scription

1

The method SI_Resize(INTEGER, INTEGER) takes the following input parameters:
a) an INTEGER-value height,
b) an INTEGER value width.

Case:

a) f.the image content is referenced by SELF.S/_reference, then an exception condition is raised
SQL/MM Still Image exception — resizing not supported for references.

L QF

of the
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indicates that resizing is not supported for images with this format, then an exception condition
raised: SQL/MM Still Image exception — illegal specification for resizing.

o
N 4

c¢) Otherwise,

is

i) SELF.S/_content is resized to a rectangle of size height by width. The aspect ratio of the image

might change during the resizing. The values of SELF.SI_contentLength, SELF.SI_height,
SELF.SI_width are adjusted to reflect the properties of the new value of SELF.SI_content.

and

ii) If the SI_retainFeatures attribute is set to 1 (one), then the S/_Stilllmage value regenerates the

values of the all the implementation-dependent image feature attributes values. If the
SI_retainFeatures attribute is set to 0 (zero), then no action is necessary.
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51.7 SI_Rotate Method

Purpose

Rotate the content of an S/_Stilllmage value and adjust affected attributes.
Definition

CREATE METHOD SI Rotate

(angle DOUBLE PRECISION)

RETURNS SI StillImage

FOR SI StillImage

BEGIN
DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF19';
DECLARE UnsupportedReferences CONDITION FOR SQLSTATE '2FF18';
DECLARE localContent BINARY LARGE OBJECT (SI_MaxContentLength) ;

IF SELF.SI_reference IS NOT NULL THEN
SIGNAL UnsupportedReferences
SET MESSAGE TEXT =
'rotating not supported for references';
END TIF;
IF NOT SI_ supportedRotate (SELF.SI format) = 1 THEN
SIGNAL InvalidInput
SET MESSAGE TEXT =
'illegal specification for rotating/’;
END TIF;
SET localContent = SI rotatelImageData (SEIF.SI content, angle);
RETURN
CASE
WHEN SELF.SI retainFeatures .1 THEN
SELF.
SI content (localConternt) .
SI contentLength (LENGTH (localContent)).
SI height (SI height (localContent)) .
SI width(SI_width (localContent)) .
SI InitFeatuxes ()
ELSE
SELF.
SI content (localContent) .
SI contentLength (LENGTH (localContent)) .
SI height (SI_height (localContent)) .
SI)width (SI_width (localContent))
END;
END

Definit]:\;nal Rules
1) S/

axContentLength is the implementation-defined maximum length for the binary representation of th
SI_|Stilllmage attribute SI_content.

)

Descriq)tion
1) The method SI_Rotate(DOUBLE PRECISION) takes the following input parameter:
a) an DOUBLE PRECISION value angle.
2) Case:

a) If the image content is referenced by SELF.SI_reference, then an exception condition is raised:
SQL/MM Still Image exception — rotating not supported for references.

b) If SELF.SI_format indicates that rotating is not supported for images with this format, then an
exception condition is raised: SQL/MM Still Image exception — illegal specification for rotating.

c) Otherwise,

28 Still Image Types © ISO/IEC 2003 - All rights reserved


https://standardsiso.com/api/?name=d72d8cce764bac0803d4ffd860a39d4a

5.
Pu
Th

-8—StH—Thumbnait-Methods

ISO/IEC 13249-5:2003(E)

i) SELF.SI_content is rotated by a number of degrees defined by the parameter angle. A positive
angle rotates the image counter-clockwise; a negative angle rotates the image clockwise. The
values of SELF.SI_contentLength, SELF.SI_height, and SELF.SI_width are adjusted to reflect the
properties of the new value of SELF.SI_content. The interpolation technique used to rotate the

image is implementation-defined.

ii) If the SI_retainFeatures attribute is set to 1 (one), then the S/_Stilllmage value regenerates the

values of the all the implementation-dependent image feature attributes values. If the
SI_retainFeatures attribute is set to 0 (zero), then no action is necessary.

rpose

e SI_Thumbnail method derives a thumbnail from an S/_Stilllmage value.

Definition

CREATE METHOD SI Thumbnail ()
RETURNS SI StillImage
FOR SI_StillImage
RETURN SI Thumbnail (SI ThumbnailHeight, SI ThumbnailWidth)

CREATE METHOD SI Thumbnail
(height INTEGER,
width INTEGER)
RETURNS SI StillImage
FOR SI_StillImage
BEGIN
DECLARE InvalidInput CONDITION FORMNSQLSTATE '2FF127;

IF height > SELF.SI height OR

width > SELF.SI height OR

NOT SI supportedThumbnail (SELF.SI format) = 1 THEN

SIGNAL InvalidInput

SET MESSAGE TEXT( =
'illegal specdification for thumbnail generation';
END TIF;
RETURN SI deriveThumbnail (SELF, height, width);
END

Définitional Rules

1
2

SI_ThumbnailHeight:is' the implementation-dependent height for the resulting thumbnail.

SI_ThumbnailW/idth is the implementation-dependent width for the resulting thumbnail.

D@scription

1
2

The method SI_Thumbnail() takes no input parameters.

The\method SI_Thumbnail() returns an SI_Stilllmage value representing the thumbnail. The value
theattributes SI_height and SI_width for the resulting thumbnail are implementation-dependent.

5 for

The method SI_Thumbnail(INTEGER, INTEGER) takes the following input parameters:
a) an INTEGER value height,
b) an INTEGER value width.

4) The method SI_Thumbnail() returns an SI_Stilllmage value representing the thumbnail. If at least one of

© ISO/IEC 2003 - All rights reserved

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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51.9 SI_InitFeatures method

Purpose

Extract image features into the appropriate feature attributes and enable on-going synchronization.
Definition

CREATE METHOD SI InitFeatures()
RETURNS SI StillImage
FOR SI_StillImage

BEGIN

IF SELF.SI content IS NULL OR
SI supportedFeature ('SI AverageColor', SELF) = 0 THEN
-- Set implementation-dependent attributes representing
-—- average color to NULL

ELSE
-- Set implementation-dependent attributes representing
-— average color to average color returned by
-— SI AverageColor (SELF)

END TIF;

IF SELF.SI content IS NULL OR
SI_supportedFeature ('SI ColorHistogram', SELF) & )0 THEN
-- Set implementation-dependent attributes representing
-- color histogram to NULL

ELSE
-- Set implementation-dependent attributés representing
-- color histogram to color histogram ‘weturned by
-— SI ColorHistogram(SELF)

END IF;

IF SELF.SI content IS NULL OR
SI_supportedFeature('SI PositionalColor', SELF) = 0 THEN
-- Set implementation-dependent attributes representing
-- positional color to NULL

ELSE
-- Set implementation-dependent attributes representing
-- positional color k@ positional color returned by
-— SI _PositionalColox¥(SELF)

END IF;

IF SELF.ST contentslS NULL OR
SI supportedEeature ('SI Texture', SELF) = 0 THEN
-- Set implementation-dependent attributes representing
-— texture _to NULL

ELSE
-- Segt.dmplementation-dependent attributes representing
-— ftexture to texture returned by
--SI_Texture (SELF)

ENDNIE;

RETURN SELF.SI retainFeatures(1l);

ENB,
Description

1) The method SI_InitFeatures takes no parameters.

2) Set the S/ _retainFeatures attribute of SELF to 1 (one), indicating that the feature attributes are to be
maintained whenever the value of the S/_Stilllmage value (represented by SELF) changes.

3) Compute the values of the all the implementation-dependent image feature attributes values of SELF.

5.1.10 SI_ClearFeatures method
Purpose

Clear image features from feature attributes and disable on-going synchronization.
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Definition

CREATE METHOD SI ClearFeatures ()
RETURNS SI StillImage
FOR SI_StillImage
BEGIN

-- !! See Description

RETURN SELF.SI retainFeatures(0);

ISO/IEC 13249-5:2003(E)

END
Discﬁpﬁon
1) The method SI_ClearFeatures takes no parameters.
2) Setthe S/ _retainFeatures attribute of SELF to 0 (zero), indicating that the feature attributes are nof to be
maintained when the value of the S/_Stilllmage value (represented by SELF) changes
3) Set values of the all the implementation-dependent image feature attributes values-of SELF to the pull
value.
5.1.11  Sl_Score Methods
Pdrpose
Returns the similarity of an image feature value to a feature value givén as an argument.
Définition
CREATE METHOD SI Score
(averageColorFeature SI AverageColor)
RETURNS DOUBLE PRECISION
FOR SI_StillImage
RETURN averageColorFeature.SI Score (SELF)
CREATE METHOD SI Score
(colorHistogramFeature SI_ColorHistogram)
RETURNS DOUBLE PRECISION
FOR SI_StillImage
RETURN colorHistogramE€ature.SI Score (SELF)
CREATE METHOD SI Scoxe
(positionalColorFeature SI PositionalColor)
RETURNS DOUBLE\PRECISION
FOR SI_sStillmage
RETURN posditionalColorFeature.SI Score (SELF)
CREATE METHOD SI Score
(texttfeFeature SI Texture)
RETURNS DOUBLE PRECISION
EORVSI StillImage
RETURN textureFeature.SI Score (SELF)
CREATE METHOD SI Score
(featurelist 51 Featurelist)
RETURNS DOUBLE PRECISION
FOR SI_StillImage
RETURN featureList.SI Score (SELF)
Description

1) The method SI_Score(SI_AverageColor) takes the following input parameter:

a) an SI_AverageColor value averageColorFeature.
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2) The method SI_Score(SI_AverageColor) returns a value greater than or equal to 0 (zero). The lower the
returned value, the better the average color value of SELF is characterized by the average color
represented by averageColorFeature, which is used for scoring SELF.

Case:
a) If SELF or averageColorFeature is the null value, or if SELF.SI_content and the result of the function

invocation SI_getDLContent(SELF.SI_reference) is the null value, or if the average color feature is not
supported for SELF, then the null value is returned.

b) Otherwise, the exact relationship between averageColorFeature, SELF, and the result of

QO (O] A rayNi | PP | Ey-e o P~ +
DT OCUTrCTOoT_7AveTagC CUIUT TS TTTPTCTITC T AU O T P e TTa It

3) The method SI_Score(SI_ColorHistogram) takes the following input parameter:
a)lan SI_ColorHistogram value colorHistogramFeature.

4) The method SI_Score(SI_ColorHistogram) returns a value greater than or equal to 0 (zero)OThe lower

the|returned value, the better the color histogram value of SELF is characterized by the eolor histogram
repfesented by colorHistogramFeature, which is used for scoring SELF.

Case:
a)|If SELF or colorHistogramFeature is the null value, or if SELF.S/_content and‘the result of the functipn

invocation SI_getDLContent(SELF.SI_reference) is the null value, or if the color histogram feature is
not supported for SELF, then the null value is returned.

b)| Otherwise, the exact relationship between colorHistogramFeature,"SELF, and the result of
SI1_Score(SI_ColorHistogram) is implementation-dependent.

5) The method SI_Score(SI_PositionalColor) takes the following.input parameter:
a)lan SI_PositionalColor value positionalColorFeature.

6) The method SI_Score(SI_PositionalColor) returns a valie greater than or equal to 0 (zero). For scoring
SELF, SELF is effectively divided into n by m rectangles, such that the product of n and m equals
SI_NumberSections. For each rectangle, the most(ignificant color is implementation-defined. The lowe
the|returned value, the better the n by m most significant colors of SELF is characterized by the most
sigmificant colors represented by positionalCoeletFeature, which is used for scoring SELF.

NOTE 4 The way in which SELF is divided int6_SI_NumberSections rectangles is implementation-dependent, as wdll

as 1 and m itself. However, the division shallbe performed in the same fashion for the SI_Score(SI_PositionalColoH
method and the method S/_PositionalColor(SI_Stilllmage).

Case:

a)|If SELF or positionalColorFeature is the null value, or if SELF.SI_content and the result of the functipn
invocation SI_getDLContent(SELF.SI_reference) is the null value, or if the positional color feature is
not supported for SELF, then the null value is returned.

b)| Otherwise, thetexact relationship between positionalColorFeature, SELF, and the result of
SI_Score(S[PositionalColor) is implementation-dependent.

7) Theg method S/ Score(SI_Texture) takes the following input parameter:

a)lan Sl Texture value textureFeature.

8) The method S/ _Score(SI _Texture) returns a value greater than or equal to 0 (zero). The lower the

returned value, the better the texture value of SELF is characterized by the texture represented by
textureFeature, which is used for scoring SELF.

Case:

a) If SELF or textureFeature is the null value, or if SELF.S/_content and the result of the function
invocation SI_getDLContent(SELF.SI_reference) is the null value, or if the texture feature is not
supported for SELF, then the null value is returned.

b) Otherwise, the exact relationship between textureFeature, SELF, and the result of
SI_Score(SI_Texture) is implementation-dependent.
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9) The method SI_Score(SI_FeatureList) takes the following input parameter:
a) an SI_FeaturelList value featurelList.
10) The method SI_Score(SI_FeaturelList) returns the null value if one of the following is true:
a) SELF is the null value.
b) featurelList is the null value.

c) The values featureList.SI_AvgCirFtr, featureList.SI_ClrHstgrFtr, featureList.SI_PstnICirFtr, and
featureList.SI_TextureFtr are all the null value.

d) The sum of featureList.SI_AvgCIrFtrWght, featureList.SI_ClrHstgrFtrWght,
featureList.SI_PstnICIrFtrWght, and featureList.SI_TextureFtrWght is 0 (zero).

11) The method SI_Score(SI_Featurelist) returns a value greater than or equal to 0 (zero). The lower the
returned value, the better SELF is characterized by featureList, which is used for scoring SELF. Lef N be
the number of feature attributes of SELF that are not the null value. For i ranging from.¥ (one) to N, let F;
be the value of that attribute, and W, the value of the corresponding weight attribute. Fhen the result is:

le F..SI_Score(image) - W,
"

5.1.12 Functions Complementing SI_Stilllmage Methods
Pdrpose

Return a specified SI_Stilllmage value.

Definition

CREATE FUNCTION SI_mkStillImagel
(content BINARY LARGE OBJECT (SI MaxContentLength))
RETURNS SI StillImage
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN NEW SI StillImage (content)

CREATE FUNCTION SI_mkStillImageZ
(content BINARY (LARGE OBJECT (SI MaxContentLength),
explicitFormat CHARACTER VARYING (SI MaxFormatLength))
RETURNS SI StillImage
LANGUAGE SQL
DETERMINISTIC
READS /SQE DATA
RETURNS NULL ON NULL INPUT
RETURN NEW SI StillImage (content, explicitFormat)

CREATE FUNCTION SI_mkStillImage3
(reference DATALINK)
RETURNS ST StillTmage
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN NEW SI StillImage (reference)

CREATE FUNCTION SI_mkStillImage4
(reference DATALINK,
explicitFormat CHARACTER VARYING (SI MaxFormatLength))
RETURNS SI StillImage
LANGUAGE SQL
DETERMINISTIC
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READS SQL DATA
RETURNS NULL ON NULL INPUT
RETURN NEW SI StillImage (reference, explicitFormat)

CREATE FUNCTION SI mkStillImageb

(content BINARY LARGE OBJECT (SI MaxFormatLength),
maintainFeatures INTEGER)

RETURNS SI StillImage

LANGUAGE SQL

DETERMINISTIC

READS SOI. DATA

RETURNS NULL ON NULL INPUT

RETURN NEW SI StillImage (content, maintainFeatures)

CR

o=

ATE FUNCTION SI mkStillImage6

(content BINARY LARGE OBJECT (SI MaxFormatLength),
explicitFormat CHARACTER VARYING (SI MaxFormatLength),
maintainFeatures INTEGER)

RETURNS SI StillImage

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT

RETURN NEW SI StillImage (content, explicitFormat, maintainFeatures)
Definit]:;nal Rules

1) SI_MaxContentLength is the implementation-defined maximum<dgngth for the binary representation of th
SI_[Stilllmage attribute SI_content.

[0}

2) SI_ MaxFormatLength is the implementation-defined maximum length for the character representation of
an [mage format indication.

Description

1) The function SI_mkStilllmage1(BINARY LARGE ©OBJECT) takes the following input parameter:
a)|la BINARY LARGE OBJECT value content.

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

a)|la BINARY LARGE OBJECvalue content,
b)la CHARACTER VARYING value explicitFormat.

3) The function SI_mkStilllmage3(DATALINK) takes the following input parameter:
a)|a DATALINK valuge reference.

4) The function SI_‘mkStilllmage4(DATALINK, CHARACTER VARYING) takes the following input
parBmeters:

a)|la DATALINK value reference,
b)|aCHARACTER VARYING value explicitFormat.

5) The function SI_mkStilllmage5(BINARY LARGE OBJECT, INTEGER) takes the following input parameter:
a) a BINARY LARGE OBJECT value content,

b) an INTEGER value maintainFeatures.

6) The function SI_mkStilllmage6(BINARY LARGE OBJECT, CHARACTER VARYING, INTEGER) takes the
following input parameters:

a) a BINARY LARGE OBJECT value content,
b) a CHARACTER VARYING value explicitFormat,

¢) an INTEGER value maintainFeatures.
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5.1.13 Sl_chgContent Function
Purpose

Update the SI_Stilllmage content.
Definition

CREATE FUNCTION SI chgContent
(image SI StillImage,
content BINARY LARGE OBJECT (SI MaxContentLength))
RETURNS SI StillImage
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETURN image.SI setContent (content)

Definitional Rules

1) SI_MaxContentLength is the implementation-defined maximum length for the\bihary representatior] of the
SI_Stilllmage attribute SI_content.

Dgscription

1) The function SI_chgContent(SI_Stilllmage, BINARY LARGE OBJEECT) takes the following input
parameters:

a) an S/_Stilllmage value image,
b) a BINARY LARGE OBJECT value content.

5.1.14 Sl_convertFormat Function

Pdrpose

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

CREATE FUNCTION SI converbFormat
(image SI StillImage,
targetFormat CHARACTER VARYING (SI MaxFormatLength))
RETURNS SI StillImeage
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
RETURNS NOUDLL ON NULL INPUT
STATIC DISPATCH
RETURN( Tmage.SI changeFormat (targetFormat)

Definitional. Rules

1) Sk MaxFormatLength is the implementation-defined maximum length for the character representatfon of
an image format indication.

Description

1) The function S/_convertFormat(SI_Stilllmage, CHARACTER VARYING) takes the following input
parameters:

a) an S/_Stilllmage value image,
b) a CHARACTER VARYING value targetFormat.

5.1.15 Sl_scalelmage Function
Purpose

Scale the content of an S/_Stilllmage value and adjust affected attributes.
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Definition

CRE

ATE FUNCTION SI scalelmage
(image SI StillImage,
height INTEGER,
width INTEGER)
RETURNS SI StillImage
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULIL INPUT

Descrip
1) Thg

a)lan S/_Stilllmage value image,
b)|an INTEGER value height,
c)lan INTEGER value width.

5.1.16

Purposde
Scale the content of an SI_Stilllmage value and adjust affected attributes:
Definition

CREATE FUNCTION SI zoomImage

Description

1) Thq

a)an §

5.1.17

Purpode

Resize the‘eontent of an S/_Stilllmage value and adjust affected attributes.

Definitien

RETURNS SI StillImage

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT

STATIC DISPATCH

RETURN image.SI Scale (scaleFactor)

b) a DQUBLE PRECISION)value scaleFactor.

STATIC DISPATCH
RETURN image.SI Scale (height, width)

tion

function SI_scalelmage(S!_Stilllmage, INTEGER, INTEGER) takes the following input pafameters:

SI_zoomimage Function

(image SI_StillImage,
scaleFactor DOUBLE PRECISION)

function SI_zoomImage(S]_Stilllmage, DOUBLE PRECISION) takes the following input parameters
Stilllmage value image,

SI_resizelmage Function

CREATE FUNCTION SI resizelImage

(image SI_Stillfmage,
height INTEGER,

width INTEGER)

RETURNS SI StillImage

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

CALLED ON NULL INPUT

STATIC DISPATCH

RETURN image.SI Resize (height, width)
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Description
1) The function S/_resizelmage(SI_Stilllmage, INTEGER, INTEGER) takes the following input parameters:
a) an S/_Stilllmage value image,
b) an INTEGER value height,
c) an INTEGER value width.

5.1.18 Sl_rotatelmage Function

Pyrpose
Rgtate the content of an S/_Stilllmage value and adjust affected attributes.

Définition

CREATE FUNCTION SI rotatelImage
(image SI_StillImage,
angle DOUBLE PRECISION)
RETURNS SI StillImage
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETURN image.SI Rotate (angle)

Dgscription
1) The function S/_rotatelmage(SI_Stilllmage, DOUBLE PRECISION) takes the following input parameters:
a) an S/_Stilllmage value image,

b) a DOUBLE PRECISION value angle.

5.1.19  Sl_getThmbnl Function
Pdrpose
THe SI_getThmbnl derives a thumbnailfrom an S/_Stilllmage value.
Définition
CREATE FUNCTION SI (GetThmbnl
(image SI StillImage)
RETURNS SI SfillImage
LANGUAGE S@F
DETERMINISTIC
READS ,SQI DATA
CALLED{ON NULL INPUT

STXTN'C DISPATCH
RETURN image.SI Thumbnail ()

Dgscription
1[,:H : torSt—getFhmbHSStit I Hefottowing :

a) an S/_Stilllmage value image.

5.1.20 SI_getSizedThmbnl Function
Purpose

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

CREATE FUNCTION SI getSizedThmbnl
(image SI_StillImage,
height INTEGER,
width INTEGER)
RETURNS SI StillImage
LANGUAGE SQL
DETERMINISTIC

READS SQL DATA
RETIRNS NILIL ON NIILL INPIT

STATIC DISPATCH
RETURN image.SI Thumbnail (height, width)

Description

1) The function SI_getSizedThmbni(SI_Stilllmage, INTEGER, INTEGER) takes the following input
parBmeters:

a)lan S/_Stilllmage value image,
b)|an INTEGER value height,
c)lan INTEGER value width.

5.1.21 | SI_setimageFtrs Function
Purpode
Extract|image features into the appropriate feature attributes and enable on-going synchronization.
Definition

CREATE FUNCTION SI setImageFtrs
(image SI_StillImage )

RETURNS SI StillImage
LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT
RETURN image.SI InitFeatuces ()

Description
1) The function SI_setimageFtrs(St_Stilllmage) takes the following input parameter:

b)|an S/_Stilllmage value image.

5.1.22 | SI_resetlmageFtrs Function
Purpode
Clear image features from feature attributes and disable on-going synchronization.

Definition

CREATE FUNCTION SI resetImageFtrs

(image SI_StillImage)

RETURNS SI StillImage

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT
RETURN image.SI ClearFeatures ()

Description
1) The function SI_resetimagefFtrs(S|_Stilllmage) takes the following input parameter:

a) an S/_Stilllmage value image.
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5.1.23 Functions Complementing Observer Functions of Type SI_Stilllmage
Purpose

Obtain the value of the designated S/_Stilllmage attribute.

Definition

CREATE FUNCTION SI getContent
(image SI StillImage)
RETURNS BINARY LARGE OBJECT(SI_MaxContentLength)
DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT
STATIC DISPATCH

RETURN image.SI content

CREATE FUNCTION SI getContentLngth
(image SI_StillImage)
RETURNS INTEGER
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETURN image.SI contentLength

CREATE FUNCTION SI getReference
(image SI_StillImage)
RETURNS DATALINK
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETURN image.SI reference

CREATE FUNCTION SI getFormat
(image SI StillImage)
RETURNS CHARACTER VARYINGYSI MaxFormatLength)
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL ‘INPUT
STATIC DISPATCH
RETURN image.SI j,format

CREATE FUNCTION SI_getHeight
(image SI.'S¥illImage)
RETURNSA~INTEGER
DETERMINISTIC
CONTATNS SQL
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETURN image.SI height

CRTATT  TOIINCOMT AN O T o v
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image SI_StillImage)
RETURNS INTEGER
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETURN image.SI width

PAESNN
CTIT
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Definitional Rules

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

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:

laY BN aYHIII l :
a) artl \Jl_\.)ll”llllayc vdaluc< llllayc.

2) Sl _petContent(SI_Stilllmage) returns the binary representation of the attribute SI_content of the
SI_|Stilllmage value image.

3) The function SI_getContentLngth(SI_Stilllmage) takes the following input parameter:

a)lan S/_Stilllmage value image.

4) S| getContentLngth(SI_Stilllmage) returns the length of the binary representation of the~S/_Stilllmage
vallie image.

5) The function SI_getReference(SI_Stilllmage) takes the following input parameter:

a)lan S/_Stilllmage value image.

6) Sl getReference(SI_Stilllmage) returns the datalink value referencing the image content of the
SI_|Stilllmage value image.

7) The function SI_getFormat(SI_Stilllmage) takes the following input parameter:
a)|an SI_Stilllmage value image.

8) Sl getFormat(Sl_Stilllmage) returns the character represgntation of the image format indication of the
SI_|Stilllmage value image.

9) The function SI_getHeight(SI_Stilllmage) takes theédollowing input parameter:
a)lan S/_Stilllmage value image.
10) SI getHeight(SI_Stilllmage) returns the height of the SI_Stilllmage value image.
11) The function SI_getWidth(SI_Stilllmage) takes the following input parameter:
a)lan S/_Stilllmage value image.

12) SI getWidth(SI_Stilllmage) returns the width of the SI_Stilllmage value image.

5.1.24 | Functions not intended for Public Use
PurpoT

These functions are ‘enly intended to be used within the methods S/_Stilllmage, SI_setContent,
SI_chahgeFormat;SI_Scale, and SI_Thumbnail.

Definition

CREATE"FUNCTION SI getDLContent
{reference—DATALTINK

RETURNS BINARY LARGE OBJECT (SI MaxContentLength)
DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

BEGIN

-- 1! See Description
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CREATE FUNCTION SI_format
(content BINARY LARGE OBJECT (SI MaxContentLength))
RETURNS CHARACTER VARYING(SI_MaxFormatLength)
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
BEGIN

-- !! See Description

END

CREATE FUNCTION SI_height
(content BINARY LARGE OBJECT (SI MaxContentLength))
RETURNS INTEGER
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
BEGIN

-- !! See Description

END

CREATE FUNCTION SI width
(content BINARY LARGE OBJECT (SI MaxContenthength))
RETURNS INTEGER
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
BEGIN

-- 1! See Description

CREATE FUNCTION SI suppoxtfedFeature
(featureName CHARAGTER VARYING (SI MaxFeatureNameLength),
sourceImage SI StillImage)
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
READS SQL.DATA
CALLED ©ON“NULL INPUT
STATIC/BDISPATCH

RETHURN
CASE
WHEN EXISTS (
SELECT *
FROM %T_TNFORMTN_QFHEMA QT_TMAGE_FORMAT_FFATURFQ
WHERE TRIM(BOTH ' ' FROM SI_FEATURE_NAME) =
TRIM(BOTH ' ' FROM featureName) AND
TRIM(BOTH ' ' FROM SI_FORMAT) =
TRIM(BOTH ' ' FROM sourcelmage.SI format)
) THEN 1
ELSE 0
END

CREATE FUNCTION ST convert
(content BINARY LARGE OBJECT (SI MaxContentLength),
sourceFormat CHARACTER VARYING (SI MaxFormatLength),
targetFormat CHARACTER VARYING (SI MaxFormatLength))
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RETURNS BINARY LARGE OBJECT (SI MaxContentLength)
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT

BEGIN

-- 1! See Description

END

CR

o=

ATE FUNCTION SI supportedConversion

(sourceFormat CHARACTER VARYING(SI MaxFormatLength),
targetFormat CHARACTER VARYING (SI MaxFormatLength))

RETURNS INTEGER

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

CALLED ON NULL INPUT

RETURN
CASE
WHEN EXISTS (
SELECT *
FROM SI INFORMTN SCHEMA.SI IMAGE FORMAT ‘CONVERSIONS
WHERE TRIM(BOTH ' ' FROM SI SOURCE FORMAT) =
TRIM(BOTH ' ' FROM sourceFormat) AND
TRIM(BOTH ' ' FROM SI TARGET FORMAT) =
TRIM(BOTH ' ' FROM targefformat)
) THEN 1
ELSE O
END

CR

o

ATE FUNCTION SI supportedFormat

(specifiedFormat CHARACTER VARYANG (SI MaxFormatLength))
RETURNS INTEGER

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

CALLED ON NULL INPUT

RETURN
CASE
WHEN EXISTSY
SELECT~)*
EROM SI INFORMTN SCHEMA.SI IMAGE FORMATS
WHERE TRIM(BOTH ' ' FROM SI FORMAT) =
TRIM(BOTH ' ' FROM specifiedFormat)
YN\THEN 1
ELSE O
END

CR

o

ATE FUNCTION SI scalelImageData

(1mageData BINARY LARGE OBJECT (SI_MaxContentLength),
height INTEGER,

width INTEGER)

RETURNS BINARY LARGE OBJECT(SI_MaxContentLength)
DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT

BEGIN

-— 1! See Description
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CREATE FUNCTION SI supportedScale

(sourceFormat CHARACTER VARYING (SI MaxFormatLength))
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT
RETURN

CASE

WHEN EXISTS (

QT oom g
oL OO T

FROM SI_INFORMTN SCHEMA.SI IMAGE FORMATS

WHERE TRIM(BOTH ' ' FROM SI_FORMAT) =
TRIM(BOTH ' ' FROM sourceFormat) AND
ST SCALE = 'YES' )
THEN 1
ELSE 0

END

CREATE FUNCTION SI resizelImageData
(imageData BINARY LARGE OBJECT (SI MaxContentLength)
height INTEGER,
width INTEGER)
RETURNS BINARY LARGE OBJECT(SI_MaXContentLength)
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
BEGIN

-- 1! See Description

END

CREATE FUNCTION SI supportedResize
(sourceFormat CHARACTER VARXING (SI MaxFormatLength))
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INRUT

RETURN
CASE
WHEN EXJZ3TS (
SEFECT *
FROM SI INFORMTN_ SCHEMA.SI IMAGE FORMATS
WHERE TRIM(BOTH " '’ FROM SI FORMAT) =
TRIM(BOTH " ’ FROM sourceFormat) AND
SI RESIZE = 'YES’ )
THEN 1
ELSE O
END

CREATE FUNCTION SI_rotatelmageData
(imageData BINARY LARGE OBJECT (SI MaxContentLength),
angle DOUBLE PRECISION)
RETURNS BINARY LARGE OBJECT(SI_MaXCOntentLength)
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
BEGIN

-— 1! See Description
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CREATE FUNCTION SI supportedRotate
(sourceFormat CHARACTER VARYING(SI MaxFormatLength))
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT

RETURN
CASE
WHEN EXISTS (
ok LECT *
FROM SI INFORMTN_ SCHEMA.SI IMAGE FORMATS
WHERE TRIM(BOTH ' ' FROM SI FORMAT) =
TRIM(BOTH ' ' FROM sourceFormat) AND
SI ROTATE = 'YES' )
THEN 1
ELSE O
END

CR

o

ATE FUNCTION SI deriveThumbnail
(image SI StillImage,
height INTEGER,
width INTEGER)
RETURNS SI StillImage
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
STATIC DISPATCH
BEGIN

-- !! See Description

END
CR

o=

ATE FUNCTION SI supportedThumbnail

(sourceFormat CHARACTER VARYING (SI MaxFormatLength))
RETURNS INTEGER

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

CALLED ON NULL INPUT

RETURN
CASE
WHEN EXTSTS (
SELECT *
FROM SI INFORMTN SCHEMA.SI THUMBNAIL FORMATS
WHERE TRIM(BOTH ' ' FROM SI_FORMAT) =
TRIM(BOTH ' ' FROM sourceFormat)
) THEN 1
ELSE O

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) SI_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_getDL Content(DATALINK) takes the following input parameter:
a) a DATALINK value reference.

2) The function SI_getDLContent(DATALINK) returns the image content referenced by the DATALINK value
reference as BINARY LARGE OBJECT. The result is the null value if the parameter does not reference
an image.

3) The function SI_format(BINARY LARGE OBJECT) takes the following input parameter:

AY RIMADRDNIL ADOL AN T l £ s
a) ad DITNAIINT LAINOL VDJLLUT vadlucT CUTIICTIL.

4) The function SI_format(BINARY LARGE OBJECT) determines the image format of its parameteyimage.
The result is the null value if image is not in an image format that is amongst the implementation-d¢fined
set of supported image formats. The determination of the image format includes a verification of the
consistency of the raw image itself.

5) The function SI_height(BINARY LARGE OBJECT) takes the following input paramgter:
a) a BINARY LARGE OBJECT value content.

6) The function SI_height(BINARY LARGE OBJECT) determines and returns the height of its paramejter
image. The result is the null value if image is not in an image format is @amongst the implementatiop-
defined set of support image formats.

7) The function SI_width(BINARY LARGE OBJECT) takes the following input parameter:
a) a BINARY LARGE OBJECT value content.

8) The function SI_width(BINARY LARGE OBJECT) determinés and returns the width of its parametegr
image. The result is the null value if image is not in an.image format that is amongst the implementation-
defined set of supported image formats.

9) The function SI_supportedFeature(CHARACTER VARYING, SI_Stilllmage) takes the following inppit
parameters:

a) a CHARACTER VARYING value featureName,

b) an SI_Stilllmage value sourcelmage.
10) For the function SI_supportedFeature(CHARACTER VARYING, SI_Stilllmage):
Case:

a) If the view SI_IMAGE. FORMAT_FEATURES of the information schema SI_INFORMTN_SCHEMA
contains a row whose) SI_FORMAT column value is equivalent to the value of sourcelmage.Sl|format
and whose SI_FEATURE_NAME column value is equivalent to featureName, then the result of this
function is 1 (one); i.e. the feature indicated by featureName is supported for sourcelmage.

b) Otherwis€, the result is 0 (zero); i.e. the feature indicated by featureName is not supported for
sourcelmage.

11) The furction SI_convert(BINARY LARGE OBJECT, CHARACTER VARYING, CHARACTER VARYING)
takes'the following input parameters:

a)»a BINARY LARGE OBJECT value content,
b) a CHARACTER VARYING value sourceFormat,
c) a CHARACTER VARYING value targetFormat.

12) The function SI_convert(BINARY LARGE OBJECT, CHARACTER VARYING, CHARACTER VARYING)
converts the format of the image represented by the first parameter from the format indicated by the
second parameter into the format indicated by the third parameter. The converted image is returned as a
BINARY LARGE OBJECT value. If the format conversion fails, then an exception condition is raised:
SQL/MM Still Image exception — fatal error during image format conversion.
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13) The function S/_supportedConversion(CHARACTER VARYING, CHARACTER VARYING) takes the
following input parameters:

a) a CHARACTER VARYING value sourceFormat,
b) a CHARACTER VARYING value targetFormat.
14) For the function SI_supportedConversion(CHARACTER VARYING, CHARACTER VARYING):
Case:
a) If the view SI_IMAGE_FORMAT_CONVERSIONS of the information schema

TAL _QOLIAIA P | QL OOl I DA IAT el QI T AT DAL T
T IV_\JUI T 1iviA CUTI Ao a 1TUvwW wiiluotT \JI_UUUI \Ul__l UITNIVIZAT Aadlid QI_ TATNULL l_l TNV

column values are equivalent to sourceFormat and targetFormat, respectively, then the result of-this
function is 1 (one); i.e., an S/_Stilllmage value whose S/I_format value is sourceFormat can be

converted to an SI_Stilllmage value whose SI_format value is targetFormat.

(aY BRIV InlaVel Wi
O _TINT JTNIVI

b)| Otherwise, the result is 0 (zero); i.e., that conversion is not supported.
15) The function SI_supportedFormat(CHARACTER VARYING) takes the following input parameter:
a)| CHARACTER VARYING value specifiedFormat.
16) Forlthe function SI_supportedFormat(CHARACTER VARYING):
Cage:

a)|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 of this functipn
is 1 (one); i.e. specifiedFormat is a supported image format.

b)| Otherwise, the result is 0 (zero); i.e. specifiedFormat is not a‘supported image format.

17) The function S/_scalelmageData(BINARY LARGE OBJECT,INTEGER, INTEGER) takes the following
inplt parameters:

a)|a BINARY LARGE OBJECT value imageData,
b)|an INTEGER value height,
c)lan INTEGER value width.

18) The function SI_scalelmageData(BINARY.LARGE OBJECT, INTEGER, INTEGER) returns a scaled
version of its parameter imageData.

Case:

a)| If the scaling fails, then an exception condition is raised: SQL/MM Still Image exception — fatal error
during image scaling.

b)| Otherwise, the parameters height and width specify an outer bounding rectangle for the result RET.
The aspect ratio.of’the height and width of imageData shall be maintained for RET. Thus, the still
image ret shall‘have a resulting height of MIN(height, SI_height( imageData)) and width of MIN(widt,
SI_width(imageData)).

19) The function.S! _supportedScale(CHARACTER VARYING) takes the following input parameter:
a)la GHARACTER VARYING value sourceFormat.
20) Fortthe-function-SlsupportedScale(CHARACTER VVARYING)-
Case:

a) If the view SI_IMAGE_FORMATS of the Information Schema SI_INFORMTN_SCHEMA contains a
row whose SI_FORMAT column value is equivalent to sourceFormat and whose SI_SCALE column
value is equivalent to "YES', then the result of this function is 1 (one); i.e. images whose format
indication equals sourceFormat can be scaled.

=

b) Otherwise, the result is 0 (zero); i.e. images whose format indication equals sourceFormat cannot be
scaled.

46 Still Image Types © ISO/IEC 2003 - All rights reserved


https://standardsiso.com/api/?name=d72d8cce764bac0803d4ffd860a39d4a

ISO/IEC 13249-5:2003(E)

21) The function SI_resizelmageData(BINARY LARGE OBJECT, INTEGER, INTEGER) takes the following
input parameters:

a) a BINARY LARGE OBJECT value imageData,
b) an INTEGER value height,
c) an INTEGER value width.

22) The function SI_resizelmageData(BINARY LARGE OBJECT, INTEGER, INTEGER) returns a resized
version of its parameter imageData.

o
wdStT.

a) If the resizing fails, then an exception condition is raised: SQL/MM Still Image exception =fatal|error
during image resizing.

b) Otherwise, the parameters height and width specify the height and width for the result-ret. The jaspect
ratio of the height and width of imageData might change for ret.

23) The function SI_supportedResize(CHARACTER VARYING) takes the following,ihput parameter:
a) a CHARACTER VARYING value sourceFormat.

24)) For the function SI_supportedResize(CHARACTER VARYING):

Case:

a) If the view SI_IMAGE_FORMATS of the Information Schema S/l INFORMTN_SCHEMA contains a
row whose SI_ FORMAT column value is equivalent to sourceFormat and whose S/ RESIZE cplumn
value is equivalent to 'YES’, then the result of this function/is 1 (one); i. e. images whose format
indication equals sourceFormat can be resized.

b) Otherwise, the result is 0 (zero); i. e. images whose format indication equals sourceFormat carnot be
resized.

25) The function SI_rotatelmageData(BINARY LARGE OBJECT, DOUBLE PRECISION) takes the follpwing
input parameters:

a) a BINARY LARGE OBJECT value imageData,
b) a DOUBLE PRECISION value angfe.

26)) The function SI_rotatelmageData(BINARY LARGE OBJECT, DOUBLE PRECISION) returns a rotdted
version of its parameter imageData.

Case:

a) If the rotating fails;,then an exception condition is raised: SQL/MM Still Image exception — fatal|error
during image rotation.

b) Otherwise,.thie parameter angle specifies the amount of degrees the image should be rotated. |A
positive-angle rotates the image counter-clockwise; a negative angle rotates the image clockwise. For
rotations'by an angle that is not a multiple of 90 degrees, the raw image is padded and the height and
width)of the resulting still image are adjusted. The image is not scaled together with the rotation.

27) The\fuhction SI_supportedRotate(CHARACTER VARYING) takes the following input parameter:
b) a CHARACTER VARYING value sourceFormat.
28) For the function SI_supportedRotate(CHARACTER VARYING):

Case:

a) If the view SI_IMAGE_FORMAT of the information schema SI_INFORMTN_SCHEMA contains a row
whose SI_ FORMAT column value is equivalent to sourceFormat and whose SI_ ROTATE column
value is equivalent to "YES', then the result of this function is 1 (one); i.e. images whose format
indication equals sourceFormat can be rotated.

b) Otherwise, the result is 0 (zero); i.e. images whose format indication equals sourceFormat cannot be
rotated.
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29) The function SI_derive Thumbnail(SI_Stilllmage, INTEGER, INTEGER) takes the following input
parameters:

a) an SI_Stilllmage value image,
b) an INTEGER value height,
c) an INTEGER value width.
30) The function SI_derive Thumbnail(SI_Stilllmage, INTEGER, INTEGER) derives and returns a thumbnail of
its parameter image.
Cage:

a)| If the thumbnail cannot be derived from image, then an exception condition is raised: SQL/MM.Stilt
Image exception — fatal error during thumbnail computation.

b)| Otherwise, let ret be the still image, which represents the derived thumbnail, that is returned’ by
SI_derive Thumbnail. The attributes ret.SI_height and ret.SI_width are set to the specified height and
width, respectively. The format of the resulting thumbnail ret.SI_format is the same,as-the format off

the still image image.
31) The function SI_supportedThumbnail(CHARACTER VARYING) takes the following-input parameter:

a)la CHARACTER VARYING value sourceFormat.
32) Forthe function SI_supportedThumbnail(CHARACTER VARYING):
Case:

a)| If the view SI_ THUMBNAIL_FORMATS of the information schema SI_INFORMTN_SCHEMA
contains a row whose SI_ FORMAT column value is equivalent to sourceFormat, then the result of this
function is 1 (one); i.e. a thumbnail can be derived from.an‘image whose format indication equals

sourceFormat.

b)| Otherwise, the result is 0 (zero); i.e. a thumbnail cannot be derived from an image whose format
indication equals sourceFormat.
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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 13249-5:2003(E)

Prpvide the definition of the feature type SI_AverageColor and facilities for scoring SI_Stilllmage value$ using

values of the SI_AverageColor type.
Définition
CREATE TYPE SI AverageColor
AS (
SI AverageColorSpec SI Color
)

INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD SI AverageColor
(sourceImage SI_StillImage)
RETURNS SI AverageColor
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT,

CONSTRUCTOR METHOD SI_AverageColor
(averageColor SI Color)
RETURNS SI AverageColor
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULLSINPUT,

METHOD SI Score
(image SI\StillImage)
RETURNSN POUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL INPUT

Définitional Rules

1) The attribute SI AverageColorSpec is not for public use. There are no GRANT statements grantin

EXECUTE privilege on the observer and mutator functions for the attribute SI_AverageColorSpec.

Description

1) The SI_AverageColor type provides for public use:
a) a method SI_AverageColor(Sl_Stilllmage),
b) a method SI_AverageColor(S|_Color),
c) a method SI_Score(SI_Stilllmage),
d) a function SI_findAvgClIr(SI_Stilllmage),
e) a function SI_mkAvgCIr(SI_Color),
f) a function SI_ScoreByAvgClIr(SI_AverageColor, SI_Stilllmage).

© ISO/IEC 2003 - All rights reserved

Feature Types 49


https://standardsiso.com/api/?name=d72d8cce764bac0803d4ffd860a39d4a

ISO/IEC 13249-5:2003(E)

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

a) an SI_Color value SI_AverageColorSpec.

6.1.2 SI_AverageColor Methods
Purpose
Return a specified SI_AverageColor value.

Definition

CREATE CONSTRUCTOR METHOD SI AverageColor
(sourceImage SI StillImage)
RETURNS ST AverageColor
FOR SI AverageColor
BEGIN
DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF06';

IF sourceImage IS NULL OR
(sourceImage.SI content IS NULL AND
SI getDLContent (sourcelImage.SI reference) IS NPLL) OR
NOT SI supportedFeature ('SI AverageColor', sourzce€Image) = 1 THEN
SIGNAL InvalidInput
SET MESSAGE TEXT =
'bad input image; average color feature cannot be
determined’;
END TIF;

-- !! See Description

END

CREATE CONSTRUCTOR METHOD SI AverageColor
(averageColor SI Color)
RETURNS ST AverageColor
FOR SI AverageColor
BEGIN
DECLARE InvalidInpug ‘CONDITION FOR SQLSTATE '2FF02';

IF averageColor,~LS/NULL THEN
SIGNAL InvalidInput
SET MESSAGE TEXT =
ineorrect average color feature specification’;

END IF;
RETURN( SELF .

ST AverageColorSpec (averageColor) ;

END

Description
1) ThJ>

a) an S/_Stilllmage value sourcelmage.

method S/ _AverageColor(Sl _Stilllmage) takes the following input parameter:

2) If any of the following is True for an invocation of the method SI_AverageColor(SI_Stilllmage), then an
exception condition is raised: SQL/MM Still Image exception — bad input image; average color feature
cannot be determined.

a) sourcelmage is the null value.

b) sourcelmage.S|_content is the null value and the result of the function invocation
SI_getDL Content(sourcelmage.SI_reference) is the null value.

c) SI_AverageColor feature is not supported for sourcelmage.
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3) The method SI_AverageColor(SI_Stilllmage) derives an SI_AverageColor value from the parameter
sourcelmage. To that end, for each component that is part of the color information for the image, the
points in the reference grid are summed separately and the sum for each component is divided by the
number of points in the reference grid. The values for each component, thus derived, defined the
resulting color value.

NOTE 5 If the sourcelmage.SI_retainFeatures attribute value is set to 1 (one), then the implementation-dependent
attribute that represents the average color feature value in the parameter sourcelmage may be used to construct the
SI_AverageColor value.

4) The method SI_AverageColor(SI_Color) takes the following input parameter:

a) an S/_Color value averageColor.

[€)]

If the parameters of the method SI_AverageColor(SI_Color) is the null value, then an exception copdition
is raised: SQL/MM Still Image exception — incorrect average color feature specification.
6.1.3 Sl_Score Method

Pdrpose

Dgtermine and return the score of an SI_Stilllmage value to a given SI_AverageColor value.
Définition

CREATE METHOD SI Score
(image SI_StillImage)
RETURNS DOUBLE PRECISION
FOR SI AverageColor
BEGIN

-— 1! See Description

END

D@scription

1) The method SI_Score(SI_Stilllmage) takes the following input parameter:
a) an S/_Stilllmage value image.

2) The method SI_Score(SI_Stilllmage) returns a value greater than or equal to 0 (zero). The lower the
returned value, the better the average color of image is characterized by the average color represented by
the SI_AverageColor valuewsed for scoring image.

Case:

a) If SELF or image.is the null value, or if image.SI_content and the result of the function invocatipn
SI_getDL Content(image.S|_reference) is the null value, or if the average color feature is not
supported-forimage, then the null value is returned.

b) Otherwise, the exact relationship between the values of SI_AverageColor, SI_Stilllmage and the
resultof SI_Score(SI_Stilllmage) is implementation-dependent.

6.1.4 SI_findAvgClIr Function

Purpose

Return the SI_AverageColor value from an S/_Stilllmage value.
Definition

CREATE FUNCTION SI_findAnglr
(sourceImage SI_StillImage)
RETURNS SI AverageColor
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT
STATIC DISPATCH
RETURN NEW SI AverageColor (sourcelImage)
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Description
1) The function S/_findAvgClIr(SI_Stilllmage) takes the following input parameter:

a) an S/_Stilllmage value sourcelmage.

6.1.5 SI_mkAvgClIr Function
Purpose

Return a specified SI_AverageColor value.

Definitiomn

CREATE FUNCTION SI mkAvgClr

(averageColor SI Color)

RETURNS ST AverageColor

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT

STATIC DISPATCH

RETURN NEW SI AverageColor (averageColor)

Description
1) The function SI_mkAvgClIr(SI_Color) takes the following input parameter:

a)lan SI_Color value averageColor.

6.1.6 SI_ScoreByAvgClIr Function
Purpode
Determjne and return the score of an S/_Stilllmage value tq a'given SI_AverageColor value.
Definition

CREATE FUNCTION SI ScoreByAvgClr
(feature SI AverageColor,
image SI StillImage)

RETURNS DOUBLE PRECISION

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL_<ENPUT
STATIC DISPATCH

RETURN feature.SI Score (image)

Description
1) The function SI_ScoreByAvgClr(S|_AverageColor, SI_Stilllmage) takes the following input parameters:
a)|an SI_AverageColor value feature,

b)|an S/_Stilllmage value image.

6.2 Sk ColorHistogram Type and Routines

6.2.1 SI_ColorHistogram Type
Purpose

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

CREATE TYPE SI ColorHistogram
AS (
SI ColorsList SI Color ARRAY[SI MaxHistogramLength],
SI_FrequenciesList
DOUBLE PRECISION ARRAY[SI MaxHistogramLength]
)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD SI ColorHistogram
(sourceImage SI StillImage)
RETURNS SI ColorHistogram
SELF AS RESULT
LANGUAGE SOQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT,

CONSTRUCTOR METHOD SI ColorHistogram
(firstColor SI Color,
frequency DOUBLE PRECISION)
RETURNS SI ColorHistogram
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

CONSTRUCTOR METHOD SI ColorHistogram
(colors SI Color ARRAY([SI MgxHistogramLength],
frequencies DOUBLE PRECISION ARRAY[SI_MaxHistogramLength])
RETURNS SI ColorHistogram
SELF AS RESULT
LANGUAGE SOQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULE&NNPUT,

METHOD SI Append
(color gl €olor,
freguenCy DOUBLE PRECISION)
RETURNS® SI ColorHistogram
SELF~AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD SI Score
(image SI StillImage)
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL INPUT

Definitional Rules

1) SI_MaxHistogramLength is the implementation-defined maximum number of color/frequency pairs that are
admissible in an SI_ColorHistogram feature value.
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2) The attributes SI_ColorsList and SI_FrequenciesList are not for public use. There are no GRANT
statements granting EXECUTE privilege on the observer and mutator functions for the attributes
SI_ColorsList and SI_FrequenciesList.

Description
1) The SI_ColorHistogram type provides for public use:
a) a method SI_ColorHistogram(SI_Stilllmage),
b) a method SI_ColorHistogram(SI|_Color, DOUBLE PRECISION),

tloadd O A Lot LOQJ O ol ARDDANZ DO IR - DDA IQIAAL A
C) a Tncuiou - or__ UUIUTT HOLUylaIII(QI_\JUIUI AININAT, DUUDLL T INLLUTOTIJVIN /ATNINA I/,

d)|a method SI_Append(SI_Color, DOUBLE PRECISION),

e)|a method SI_Score(S!_Stilllmage),

f)|a function SI_findCirHstgr(SI_Stilllmage),

g)|a function SI_mkCirHstgr(SI_Color, DOUBLE PRECISION),

h)|a function SI_arrayCirHstgr(SI_Color ARRAY, DOUBLE PRECISION ARRAY);

i)| a function SI_appendCirHstgr(SI_ColorHistogram, SI_Color, DOUBLE PRECISION),
i) a function SI_ScoreByCirHstgr(SI_ColorHistogram, SI_Stilllmage).

2) The SI_ColorHistogram type represents a sequence of color/frequency paits using the attributes:
a)lan SI_Color ARRAY value SI_ColorsList,

b){a DOUBLE PRECISION ARRAY value SI_FrequenciesList;the’'DOUBLE PRECISION values of the
array range from O (zero) to 100. The i-th value in this array is the frequency of the i-th color value ip
SI_ColorsList. The arrays SI_ColorsList and SI_FrequénciesList have the same number of element

@

6.2.2 SI_ColorHistogram Methods
Purpode
Return g specified SI_ColorHistogram value.
Definition

CREATE CONSTRUCTOR METHOD ST\ _ColorHistogram
(sourceImage SI_StillImage)
RETURNS SI ColorHistegram
FOR SI ColorHistogzram
BEGIN
DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF08';

IF soure€image IS NULL OR

(solurceImage.SI content IS NULL AND
S¥ getDLContent (sourceImage.SI reference) IS NULL) OR
NOT SI supportedFeature('SI ColorHistogram', sourceImage) = 1 THEN
SIGNAL InvalidInput

SET MESSAGE TEXT =

'bad input image; color histogram feature cannot be
determined’;

END IF;

-— 1! See Description

END

CREATE CONSTRUCTOR METHOD SI ColorHistogram
(firstColor SI Color,
frequency DOUBLE PRECISION)
RETURNS SI ColorHistogram
FOR SI ColorHistogram
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BEGIN
DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF03';

IF firstColor IS NULL OR
frequency IS NULL OR
frequency < 0.0 OR frequency > 100.0 THEN
SIGNAL InvalidInput
SET MESSAGE TEXT =
'incorrect color histogram feature specification';
END TIF;

RMIINN QT 1o

SI ColorsList (ARRAY[firstColor]) .
SI FrequenciesList (ARRAY[frequencyl);
END

CREATE CONSTRUCTOR METHOD SI_ColorHistogram

(colors SI Color ARRAY[SI MaxHistogramLength],

frequencies DOUBLE PRECISION ARRAY[SI MaxHistogramLengthl.)

RETURNS SI ColorHistogram

FOR SI ColorHistogram

BEGIN
DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF03';
DECLARE i INTEGER;

IF colors IS NULL OR
frequencies IS NULL OR
CARDINALITY (colors) <> CARDINALITYAfwxequencies) THEN
SIGNAL InvalidInput
SET MESSAGE TEXT =
'incorrect color histogram feature specification';
END TIF;
SET i = 1;
WHILE i <= CARDINALITY (freq@Gencies) DO
IF frequencies[i] < 0.040R frequencies[i] > 100.0 THEN
SIGNAL InvalidInput
SET MESSAGE TEXT =
'incorrect’ color histogram feature specification';
END IF;
SET 1 = 1 + &,
END WHILE;
RETURN SELF
SI Colors¥Eist (colors).
SI FreguenciesList (frequencies);
END

Definitional Rulés

1

SI_MaxHistogramLength is the implementation-defined maximum number of color/frequency pairs

admissible in an SI_ColorHistogram feature value.

Description

1

The method SI_ColorHistogram(S|_Stilllmage) takes the following input parameter:

that are

a) an S/_Stilllmage value sourcelmage.

2) If any of the following is True for an invocation of the method SI_ColorHistogram(SI_Stilllmage), then an
exception condition is raised: SQL/MM Still Image exception — bad input image; color histogram feature

© ISO/IEC 2003 - All rights reserved

cannot be determined.
a) sourcelmage is the null value.

b) sourcelmage.SI_content is the null value and the result of the function invocation
SI_getDL Content(image.S|_reference) is the null value.

c) SI_ColorHistogram feature is not supported for sourcelmage.
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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;. Foriranging from 1 (one) to N, let F; be
frequency values that are initially all O (zero). For each point in the reference grid of sourcelmage, F;is
increased by 1 (one) if the color of that point in the reference grid represents 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)*100).

NOTE 6 If the sourcelmage.S|_retainFeatures attribute value is set to 1 (one), then the implementation-dependent

attribute that represents the color histogram feature value in the parameter sourcelmage may be used to construct the
SI_ColorHistogram value

4) The method SI_ColorHistogram(SI_Color, DOUBLE PRECISION) takes the following input parameters:
a)lan S/_Color value firstColor,

b)|a DOUBLE PRECISION value frequency.

5) If apy of the parameters of the method SI_ColorHistogram(SI_Color, DOUBLE PRECISION) is the null
vallie, or if the frequency value is less than 0 (zero) or greater than 100, then an exception condition is
raiged: SQL/MM Still Image exception — incorrect color histogram feature specification.

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

a)lan SI_Color ARRAY value colors,
b)|a DOUBLE PRECISION ARRAY value frequencies.

7) If ahy of the parameters of the method SI_ColorHistogram(S|_Color ARRAY, DOUBLE PRECISION
ARRAY) is the null value, or if a frequency value is less than 0\(zero) or greater than 100, or if the
carflinalities of the arrays colors and frequencies are different)then an exception condition is raised:
SQL/MM Still Image exception — incorrect color histogranifeature specification.

6.2.3 SI_Append Method

Purpode

Extendjan SI_ColorHistogram value by another, (SI” Color, DOUBLE PRECISION) pair.
Definition

CREATE METHOD SI Append

(color SI Color,

frequency DOUBLE PRECISION)

RETURNS SI ColorHistogram

FOR SI ColorHistogram

BEGIN

DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF03';

IF CARDINALITY (SELF.SI ColorsList) = SI MaxHistogramLength OR
c¢olor IS NULL OR
frequency IS NULL OR
frequency < 0.0 OR frequency > 100.0 THEN
SIGNAL InvalidInput
SET MESSAGE _TEXT =
'incorrect color histogram feature specification';

END TIF;
SET SELF.SI ColorsList =
SELF.SI ColorsList || ARRAY[color];
SET SELF.SI FrequenciesList =
SELF.SI FrequenciesList || ARRAY[frequency];
RETURN SELF;

END
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1) SI_MaxHistogramLength is the implementation-defined maximum number of color/frequency pairs that are

admissible in an SI_ColorHistogram feature value.
Description
1) The method SI_Append(SI_Color, DOUBLE PRECISION) takes the following input parameters:
a) an S/_Color value color,
b) a DOUBLE PRECISION value frequency.

2) If the maximum number of color/frequency pairs is already reached, or if any of the parameters is
raised: SQL/MM Still Image exception — incorrect color histogram feature specification.

6.2.4 SI_Score Method

Pdrpose

Dgtermine and return the score of an S/_Stilllmage value to a given SI_ColorHistegram value.
Definition

CREATE METHOD SI Score
(image SI StillImage)
RETURNS DOUBLE PRECISION
FOR SI ColorHistogram
BEGIN

-— !l See Description
END

D@scription

1) The method SI_Score(SI_Stilllmage) takes-the following input parameter:
a) an S/_Stilllmage value image.

returned value, the better the color’histogram of image is characterized by the color histogram
represented by the SI_ColorHistogram value used for scoring image.

Case:

SI_getDL Content(image.S|_reference) is the null value, or if the color histogram feature is not
supported forimage, then the null value is returned.

result of-SI_Score(SI_Stilllmage) is implementation-dependent.

6.2.5 SI_findCIrHstgr Function
Purpose

2) The method SI_Score(SI_Stilllmage) teturns a value greater than or equal to 0 (zero). The lower the

a) If SELF or imageis the null value or if image.SI_content and the result of the function invocatio

the null

value, or if the frequency value is less than 0 (zero) or greater than 100, then an exception condition is

>

b) Otherwise,"the exact relationship between the values of SI_ColorHistogram, SI_Stilllmage, and the

Return the SI_ColorHistogram value from an SI_Stilllmage value.
Definition

CREATE FUNCTION SI_findCerstgr
(sourceImage SI_StillImage)
RETURNS SI ColorHistogram
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT
STATIC DISPATCH
RETURN NEW SI ColorHistogram(sourcelmage)
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Description
1) The function S/_findCIrHstgr(SI_Stilllmage) takes the following input parameter:

a) an S/_Stilllmage value sourcelmage.

6.2.6 SI_mkClIrHstgr Function
Purpose

Return a specified SI_ColorHistogram value.

Definitiomn

CREATE FUNCTION SI mkClrHstgr
(firstColor SI Color,
frequency DOUBLE PRECISION)
RETURNS SI ColorHistogram
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
STATIC DISPATCH
RETURN NEW SI ColorHistogram(firstColor, frequency)

Description

1) The function SI_mkCirHstgr(SI_Color, DOUBLE PRECISION) takes the-following input parameters:

a)lan SI_Color value firstColor,
b)|a DOUBLE PRECISION value frequency.

6.2.7 SI_arrayCirHstgr Function
Purposde
Return g specified SI_ColorHistogram value.
Definition

CREATE FUNCTION SI_arrayCerStqr
(colors SI Color ARRAY[SI-MaxHistogramLength],
frequencies DOUBLE PRECISION ARRAY[SI MaxHistogramLength])
RETURNS SI ColorHistogtam
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INRUT
STATIC DISPATCH
RETURN NEW ST~ColorHistogram(colors, frequencies)

Definit];nal Rules
1) S/

adrpissiblesinnan SI_ColorHistogram feature value.

Description

1) Thefo
parameters:

a) an SI_Color ARRAY value colors,
b) a DOUBLE PRECISION ARRAY value frequencies.

6.2.8 SI_appendCirHstgr Function
Purpose
Extend an S/_ColorHistogram value by another (S/_Color, DOUBLE PRECISION) pair.

axHistagramLength is the implementation-defined maximum number of color/frequency pairs that g

=

e
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Definition

CREATE FUNCTION SI appendClrHstgr
(colorHistogram SI_ColorHistogram,
color SI Color,
frequency DOUBLE PRECISION)
RETURNS SI ColorHistogram
DETERMINISTIC
CONTAINS SQL

CALLED ON NULL INPUT
STATIC DISPATCH

RETURN colorHistgram.SI Append(color, frequency)

D@scription

1) The function SI_appendCirHstgr(SI_ColorHistogram, SI_Color, DOUBLE PRECISION) takes the fqllowing
input parameters:

a) an S/_ColorHistogram value colorHistogram,
b) an S/ _Color value color,
c) a DOUBLE PRECISION value frequency.

6.2.9 SI_ScoreByCIrHstgr Function

Purpose

Dgtermine and return the score of an SI_Stilllmage value to a given SI_ColorHistogram value.
Définition

CREATE FUNCTION SI ScoreByClrHstgr
(feature SI_ColorHistogram,
image SI_StillImage)

RETURNS DOUBLE PRECISION
DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT
STATIC DISPATCH

RETURN feature.SI Scoxe (image)

D@scription
1) The function SI_ScoreByCirHstgr(SI_ColorHistogram, SI_Stilllmage) takes the following input parameters:
a) an SI_ColorHistegram value feature,

b) an S/_Stilllmage value image.
6.3 SI_PositionalColor Type and Routines

6.3.1 Sk PositionalColor Type
Pyrpose

Provide the definition of the feature type St—_PositiornarCofor and facitities for scoring St—Stiffimage vatues
using values of the SI_PositionalColor type.

Definition
CREATE TYPE SI_PositionalColor
AS (
SI ColorPositions
SI Color ARRAY[SI NumberSections]
)

INSTANTIABLE
NOT FINAL
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CONSTRUCTOR METHOD SI PositionalColor
(sourceImage SI StillImage)
RETURNS SI PositionalColor
SELEF AS RESULT
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT,

METHOD SI Score
(image SI StillImage)
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL INPUT

Definitional Rules

1) SI_WNumberSections is the implementation-defined number of SI_AverageColor valuesithat are
repfesented by an SI_PositionalColor value.

2) The attribute S/_ColorPositions is not for public use. There are no GRANT statements granting
EXECUTE privilege on the observer and mutator functions for the attributerS/~ColorPositions.

Description
1) The SI_PositionalColor type provides for public use:

a)|la method SI_PositionalColor(SI_Stilllmage),
b)|a method SI_Score(SI_Stilllmage),
c)|a function SI_findPstnICIr(SI_Stilllmage),
d)|a function SI_ScoreByPstnICIr(SI_PositionalColér; SI_Stilllmage).

2) The SI_PositionalColor type represents lists of SA Color values using the attribute:
a)lan SI_Color ARRAY value SI_ColorPgsitiens.

6.3.2 SI_PositionalColor Method
Purpode
Return the SI_PositionalColor value_from an SI_Stilllmage value.
Definition

CREATE CONSTRUCFOR-METHOD SI PositionalColor
(sourceImage\ST StillImage)
RETURNS SZ) P0sitionalColor
FOR SI PositionalColor
BEGIN
RDECLARE InvalidInput CONDITION FOR SQLSTATE '2FF07';

IF sourceImage IS NULL OR
(Qr\ﬂrnon:rjo ST content TS NUOTT  AND
SI getDLContent (sourcelImage.SI reference) IS NULL) OR
NOT
SI_supportedFeature('SI PositionalColor', sourceImage) = 1 THEN
SIGNAL InvalidInput
SET MESSAGE TEXT =
'bad input image; positional color feature cannot be
determined’;

END IF;

-- !l See Description

END
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Description
1) The method SI_PositionalColor(SI_Stilllmage) takes the following input parameter:
a) an S/_Stilllmage value sourcelmage.

2) If any of the following is True for an invocation of the method SI_PositionalColor(SI_Stilllmage), then an
exception condition is raised: SQL/MM Still Image exception — bad input image; positional color feature
cannot be determined.

a) sourcelmage is the null value.

o) L QL s s +lo Ll 1 ol tlo 1+ £ 4l £ ' H '
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SI_getDL Content(image.SI_reference) is the null value.

c) SI_PositionalColor feature is not supported for sourcelmage.

wW

) The method SI_PositionalColor(SI_Stilllmage) derives an SI_PositionalColor value from the paramgter
sourcelmage. To that end, sourcelmage is effectively divided into n by m rectangles,such that the
product of n and m equals SI_NumberSections. For each rectangle, the most significant color is
implementation-defined. The array, thus computed, of color values which represent the most significant
colors is the SI_ColorPositions value of the returned SI_PositionalColor valug. Further details on the

relationship between sourcelmage and the resulting SI_PositionalColor valug; such as the values n and
m, are implementation-dependent.

NOTE 7 If the sourcelmage.S|_retainFeatures attribute value is set to 1 (one), then the implementation-dejpendent
attribute that represents the positional color feature value in the parameter.sourcelmage may be used to cons}fruct the
SI_PositionalColor value.

NOTE 8 The color histograms, from which the color values representing the most significant color for each
rectangle are derived, are determined as described in Subclause 6.2.2, "SI_ColorHistogram Methods" Descrigtion 3),
for the method SI_ColorHistogram(SI_Stilllmage).

6.3.3 Sl_Score Method

Pdrpose

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

CREATE METHOD SI Score
(image SI_StillImage)
RETURNS DOUBLE PREGISTION
FOR SI Positional€elor
BEGIN

-— 1! SéeyDescription

END
D@scription
1) The method SI_Score(SI_Stilllmage) takes the following input parameter:

a).an S/_Stilllmage value image.

2) Fhemethod Sl'_SbUlU(Sl’_stil'lll'lllayb'/\ returns—a-vatue glcatcl thamot cquai to6 (Lclu). For bbmillg image,
that still image is effectively divided into n by m rectangles, such that the product of n and m equals
SI_NumberSections. For each rectangle, the most significant color is implementation-defined. The lower
the returned value, the better the n by m most significant colors of image are characterized by the most
significant colors represented by the SI_PositionalColor value used for scoring image.

NOTE 9 The way in which image is divided into SI_NumberSections of rectangles is implementation-dependent,
as well n and m itself. However, the division shall be performed in the same fashion for the SI_Score method and the
method S/_PositionalColor(SI_Stilllmage).
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Case:

a) If SELF or image is the null value, or if image.SI_content and the result of the function invocation
SI_getDL Content(image.S|_reference) is the null value, or if the positional color feature is not
supported for image, then the null value is returned.

b) Otherwise, the exact relationship between the values of SI_PositionalColor, SI_Stilllmage and the
result of SI_Score(SI_Stilllmage) is implementation-dependent.

6.3.4 Sl_findPstnICIr Function

Purpose

Return the SI_PositionalColor value from an SI_Stilllmage value.
Definition

CREATE FUNCTION SI_findPStnlClr

(sourceImage SI_StillImage)

RETURNS SI PositionalColor

DETERMINISTIC

READS SQL DATA

CALLED ON NULL INPUT

STATIC DISPATCH

RETURN NEW SI PositionalColor (sourcelmage)

Description
1) The function S/_findPstnICIr(SI_Stilllmage) takes the following input)parameter:

a)|an S/_Stilllmage value sourcelmage.

6.3.5 SI_ScoreByPstnICIr Function
Purpode

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

CREATE FUNCTION SI ScoreByPstnlGlr
(feature SI PositionalColor,
image SI_StillImage)

RETURNS DOUBLE PRECISTQN

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON.WULL INPUT

STATIC DISPATCH

RETURN featuare.SI Score (image)

Description

1) The function’S!_ScoreByPstnICIr(SI_PositionalColor, SI_Stilllmage) takes the following input parameter

124

a)|an,SlPositionalColor value feature,

b)lan-S!I_Stilllmage value image.

6.4 S|_Texture Type and Routines

6.4.1 SI_Texture Type
Purpose

Provide the definition of the feature type SI_Texture and facilities for scoring S/_Stilllmage values using values
of the SI_Texture type.
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Definition

CREATE TYPE SI Texture
AS (
SI_TextureEncoding CHARACTER VARYING (SI MaxTextureLength)
)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD SI_Texture
(sourceImage ST StillTImage)
RETURNS SI_Texture
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT,

METHOD SI Score
(image SI_StillImage)
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL INPUT

Définitional Rules

1) SI_MaxTextureLength is the implementation-defined number of bytes needed for the implementatipn-
defined encoded representation of an SI_Texture.

2) The attribute SI_TextureEncoding is not for publiciuse. There are no GRANT statements granting
EXECUTE privilege on the observer and mutater functions for the attribute SI_TextureEncoding.

Dgscription

1) The SI_Texture type provides for public Use:

a) a method SI_Texture(SI_Stillimage),

b) a method SI_Score(SI_Stilllmage),

c) afunction SI_findTexture(SI_Stilllmage),

d) a function SI_ScoereByTexture(feature SI_Texture, image SI_Stilllmage).

2) The SI_Texture typ@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.

6.4.2 SI_Texture Method

Purpose

Return the SI_Texture value from an S/_Stilllmage value.
Definition

CREATE CONSTRUCTOR METHOD SI Texture
(sourceImage SI StillImage)
RETURNS SI Texture
FOR SI Texture
BEGIN
DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF09';
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IF sourceImage IS NULL OR
(sourceImage.SI content IS NULL AND
SI getDLContent (sourcelImage.SI reference) IS NULL) OR

NOT SI supportedFeature ('SI Texture', sourcelmage) = 1 THEN
SIGNAL InvalidInput

SET MESSAGE TEXT =

'bad input image; texture feature cannot be determined';
END TIF;

-- !! See Description

END

Definition

1) The method SI_Texture(SI_Stilllmage) takes the following input parameter:
a)lan S/_Stilllmage value sourcelmage.

2) If apy of the following is True for an invocation of the method SI_Texture(SI_Stilllmage), then an exceptipn

condition is raised: SQL/MM Still Image exception — bad input image; texture feature) cannot be
determined.

a)| sourcelmage is the null value.

b)| sourcelmage.SI_content is the null value and the result of the function invocation
SI_getDL Content(image.S|_reference) is the null value.

c)| SI_Texture feature is not supported for sourcelmage.

3) Theg method SI_Texture(SI_Stilllmage) derives an SI_Texturevalue from the parameter sourcelmage.
The relationship between sourcelmage and the resulting S/ \Texture value is implementation-dependent.

NOTE 10 If the sourcelmage.SI_retainFeatures attribute value is set to 1 (one), then the implementation-dependént

attripute that represents the texture feature value in the parameter sourcelmage may be used to construct the
SI_Vexture value.

6.4.3 SI_Score Method
Purpode
Determjne and return the score of an Si. Stilllmage value to a given SI_Texture value.
Definition

CREATE METHOD SI Score
(image SI_StillImage)
RETURNS DOUBLE“PRECISION
FOR SI Textuke

BEGIN

-- 4 N\'See Description

END

Description

1) The method SI_Score(SI_Stilllmage) takes the following input parameter:
a) an S/_Stilllmage value image.

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

returned value, the better the texture of image is characterized by the SI_Texture value used for scoring
image.

Case:

a) If SELF or image is the null value, or if image.SI_content and the result of the function invocation

SI_getDL Content(image.S|_reference) is the null value, or if the texture feature is not supported for
image, then the null value is returned.
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b) Otherwise, the exact relationship between the values of SI_Texture, SI_Stilllmage and the result of
SI_Score(SI_Stilllmage) is implementation-dependent.

6.4.4 SI_findTexture Function
Purpose

Return the SI_Texture value from an S/_Stilllmage value.
Definition

CREATE FUNCTION SI findTexture
(sourceImage SI StillImage)
RETURNS SI Texture
DETERMINISTIC
READS SQL DATA
CALLED ON NULL INPUT
STATIC DISPATCH
RETURN NEW ST Texture (sourcelmage)

Dgscription
1) The function S/_findTexture(SI_Stilllmage) takes the following input parameteér:

a) an S/_Stilllmage value sourcelmage.

6.4.5 SI_ScoreByTexture Function

Pdrpose

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

CREATE FUNCTION SI_ ScoreByTexture
(feature SI Texture,
image SI_StillImage)
RETURNS DOUBLE PRECISION
DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL NPUT
STATIC DISPATCH
RETURN feature.SIsSgcore (image)

Dgscription
1) The function SI_ScoreByTexture(SI_Texture, SI_Stilllmage) takes the following input parameters:
a) an SI_Texture'value feature,

b) an S/_S8tilllmage value image.
6.5 ShFeatureList Type and Routines

6.5.1 SI_FeatureList Type

Purpose

Provide the definition of the type SI_FeatureList and facilities for scoring S/_Stilllmage values using values of
the SI_Featurelist type.

Definition
CREATE TYPE SI Featurelist
AS (
SI AvgClrFtr SI AverageColor,
SI AvgClrFtrWght DOUBLE PRECISION DEFAULT 0.0,

SI ClrHstgrFtr SI ColorHistogram,
SI ClrHstgrFtrWght DOUBLE PRECISION DEFAULT 0.0,
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SI PstnlClrFtr SI PositionalColor,
SI PstnlClrFtrWght DOUBLE PRECISION DEFAULT 0.0,
ST TextureFtr SI Texture,
SI TextureFtrWght DOUBLE PRECISION DEFAULT 0.0
)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD SI FeatureList
(averageColorFeature SI AverageColor,
areragetotorferturefetairt—POUBHE—PRECTFSTFON,
colorHistogramFeature SI_ ColorHistogram,
colorHistogramFeatureWeight DOUBLE PRECISION,
positionalColorFeature SI PositionalColor,
positionalColorFeatureWeight DOUBLE PRECISION,
textureFeature SI Texture,
textureFeatureWeight DOUBLE PRECISION)
RETURNS SI Featurelist
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD SI setFeature
(averageColorFeature SI AverageColor,
averageColorFeatureWeight DOUBLE PRECISTQN)
RETURNS SI Featurelist
SELEF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD SI setFeature
(colorHistogramFeature SI ,ColorHistogram,
colorHistogramFeatureWeight DOUBLE PRECISION)
RETURNS SI FeatureList
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NURL INPUT,

METHOD SI setleature
(positionalColorFeature SI PositionalColor,
positionalColorFeatureWeight DOUBLE PRECISION)
RETURNS SI_FeatureList
SELEF AS RESULT
LANGUAGE SQL
DETERMINTISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD SI setFeature
(textureFeature SI Texture,
textureFeatureWeight DOUBLE PRECISION)
RETURNS SI Featurelist
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,
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METHOD SI Score
(image SI_StillImage)
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT

Definitional Rules

1) There are no GRANT statements granting EXECUTE privilege on the mutator functions for the attributes
ST_AvgCIrFtr, SI_AvgCIrFtrWght, SI_CIrHstgrFtr, SI_ClrHstgrFtrWght, SI_PstnICIrFtr, SI_PstnIClrFfrWght,
SI_TextureFtr, and SI_TextureFtrWght.

Dgscription

1) The SI_FeatureList type provides for public use:

a) a method SI_FeatureList(SI_AverageColor, DOUBLE PRECISION, SI_ColorHistogram, DOUBLE
PRECISION, SI_PositionalColor, DOUBLE PRECISION, SI_Texture, DOUBLE’PRECISION),

b) a method SI_setFeature(S|_AverageColor, DOUBLE PRECISION),
c) a method S/_setFeature(SI_ColorHistogram, DOUBLE PRECISION);
d) a method SI_setFeature(SI_PositionalColor, DOUBLE PRECISION),
e) a method SI_setFeature(SI_Texture, DOUBLE PRECISION),

f) a method SI_Score(SI_Stilllmage),

g) a function SI_mkFtrList(S|_AverageColor, DOUBLERRECISION, SI_ColorHistogram, DOUBL
PRECISION, Si_PositionalColor, DOUBLE PRECISION, SI_Texture, DOUBLE PRECISION),

h) a function SI_setAvgCIrFtr(SI_FeaturelList, SI>AverageColor, DOUBLE PRECISION),

i) a function SI_setCIrHstgrFtr(SI_FeatureList,"SI_ColorHistogram, DOUBLE PRECISION),
j) a function SI_setPstniICIrFtr(SI_Featurebist, SI_PositionalColor, DOUBLE PRECISION),
k) a function SI_setTextureFtr(S|_FeatureList, SI_Texture, DOUBLE PRECISION),

1) a function SI_ScoreByFtrList(Sl~FeatureList, SI_Stilllmage).

L

2) The SI_FeatureList type represents a list of weighted features using the attributes:
a) an SI_AverageColor value SI_AvgCirFtr,

b) a DOUBLE PRECISION value SI_AvgCirFtrWght,

¢) an SI_ColorHistogram value SI_ClirHstgrFtr,

d) a DOUBLE'PRECISION value S!/_ClrHstgrFtrWght,

e) an S/cPositionalColor value SI_PstnIClirFtr,

f) a. DOUBLE PRECISION value SI_PstniICIrFtriWght,

d). an SI_Texture value SI_TextureFtr,

h) a DOUBLE PRECISION value S/ Tnvfllranrl/l/ghf

6.5.2 SI_FeatureList Method
Purpose

Return a specified SI_FeatureList value.
Definition

CREATE CONSTRUCTOR METHOD SI FeatureList
(averageColorFeature SI AverageColor,
averageColorFeatureWeight DOUBLE PRECISION,
colorHistogramFeature SI_ColorHistogram,
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colorHistogramFeatureWeight DOUBLE PRECISION,
positionalColorFeature SI_PositionalColor,
positionalColorFeatureWeight DOUBLE PRECISION,
textureFeature SI Texture,
textureFeatureWeight DOUBLE PRECISION)
RETURNS SI FeatureList
FOR SI FeaturelList
BEGIN
DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF04';
IF averageColorFeature IS NOT NULL AND
(averageColorfeatureweight IS NULL OR
averageColorFeatureWeight < 0.0) OR
colorHistogramFeature IS NOT NULL AND
(colorHistogramFeatureWeight IS NULL OR
colorHistogramFeatureWeight < 0.0) OR
positionalColorFeature IS NOT NULL AND
(positionalColorFeatureWeight IS NULL OR
positionalColorFeatureWeight < 0.0) OR
textureFeature IS NOT NULL AND
(textureFeatureWeight IS NULL OR
textureFeatureWeight < 0.0) THEN
SIGNAL InvalidInput
SET MESSAGE TEXT = 'incorrect feature list specification’';
END IF;
RETURN SELF.
SI AvgClrFtr (averageColorFeature) .
SI AvgClrFtrWght (
CASE
WHEN averageColorFeature ISCNULL THEN 0.0
ELSE averageColorFeatureWeight
END) .
SI ClrHstgrFtr(colorHistogramFeature).
SI ClrHstgrFtrWght (
CASE
WHEN colorHistogramFeature IS NULL THEN 0.0
ELSE colorHistogramFeatureWeight
END) .
SI PstnlClrFtr (p@sitionalColorFeature).
SI PstnlClrFtiWght (
CASE
WHEN pdsitionalColorFeature IS NULL THEN 0.0
ELSE) positionalColorFeatureWeight
END)-
SI TextureFtr (textureFeature).
SIgTextureFtriWght (
CASE
WHEN textureFeature IS NULL THEN 0.0
ELSE textureFeatureWeight
END) ;

END

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 SI_AverageColor value averageColorFeature,
b) a DOUBLE PRECISION value averageColorFeatureWeight,

c) an SI_ColorHistogram value colorHistogramFeature,
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d) a DOUBLE PRECISION value colorHistogramFeature Weight,
e) an SI_PositionalColor value positionalColorFeature,

f) a DOUBLE PRECISION value positionalColorFeature Weight,
g) an SI_Texture value textureFeature,

h) a DOUBLE PRECISION value textureFeatureWeight.

2) If any of the parameters averageColorFeature, colorHistogramFeature, positionalColorFeature, or
textureFeature is not the null value and any of the corresponding parameters

o L | y \AL H ok 1 Ll ad | y \AL H ok HH Lo 1 | Ky AL H ok
AdveTayT LUUIUTNT T4AUTTVV Ty, CUTUTIT TIouyrartinm ©T4AWUTTVVTIYITL, PpUSTUUTIAlVUIUTNT T©TAWUTTVVTIYLIL, Ul
textureFeatureWeight is the null value or less than 0 (zero), then an exception condition is raised:
SQL/MM Still Image exception — incorrect feature list specification.

wW

) If any of the parameters averageColorFeature, colorHistogramFeature, positionalColorFeature, or
textureFeature is the null value, then the attribute value of SI_AvgCIrFtrWght, SI_CIrHSstgrFtrWght,
SI_PstnICIrFtrWght, or SI_TextureFtrWght, respectively, is set to 0 (zero), disregarding the value of the
respective parameter averageColorFeatureWeight, colorHistogramFeature Weight,
positionalColorFeatureWeight, or textureFeatureWeight.

6.5.3 SI_setFeature Methods

Pdrpose

Modify a designated feature attribute and the corresponding weight attribute of an SI_FeaturelList valug.
D¢gfinition

CREATE METHOD SI setFeature
(averageColorFeature SI AverageColor,
averageColorFeatureWeight DOUBLE PRECISION)
RETURNS SI FeatureList
FOR SI FeaturelList
BEGIN
DECLARE InvalidInput CONDIEION FOR SQLSTATE '2FF04';

IF averageColorFeaturel-IS NOT NULL AND
(averageColorFeatureWeight IS NULL OR
averageColorFeatureWeight < 0.0) THEN
SIGNAL InvalidInput

SET MESSAGE TEXT = 'incorrect feature list specification';

END IF;

RETURN SEEE.

SI AvVgCIrFtr (averageColorFeature) .
SI (AvgClrFtrWght (
CASE
WHEN averageColorFeature IS NULL THEN 0.0
ELSE averageColorFeatureWeight
END) ;
END

€REATE METHOD SI setFeature
(colorHistogramFeature SI ColorHistogram,
colorHistogramFeatureWeight DOUBLE PRECISION)
RETURNS SI Featurelist
FOR SI FeatureList
BEGIN

DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF04';

IF colorHistogramFeature IS NOT NULL AND
(colorHistogramFeatureWeight IS NULL OR
colorHistogramFeatureWeight < 0.0) THEN
SIGNAL InvalidInput

SET MESSAGE TEXT = 'incorrect feature list specification';
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END IF;
RETURN SELF.
SI ClrHstgrFtr(colorHistogramFeature).
SI ClrHstgrFtrWght (
CASE
WHEN colorHistogramFeature IS NULL THEN 0.0
ELSE colorHistogramFeatureWeight
END) ;
END

CREATE METHQD SI setFeature
(positionalColorFeature SI PositionalColor,
positionalColorFeatureWeight DOUBLE PRECISION)
RETURNS SI Featurelist
FOR SI FeaturelList
BEGIN

DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF04';

IF positionalColorFeature IS NOT NULL AND
(positionalColorFeatureWeight IS NULL OR
positionalColorFeatureWeight < 0.0) THEN
SIGNAL InvalidInput

SET MESSAGE TEXT = 'incorrect feature list\Specification';

END IF;

RETURN SELF.

SI ClrHstgrFtr(positionalColorFeature).
SI ClrHstgrFtrWght (
CASE
WHEN positionalColorFeature ESJNULL THEN 0.0
ELSE positionalColorFeatureWeight
END) ;
END

CREATE METHOD SI setFeature
(textureFeature SI Texture,
textureFeatureWeight DOUBLE\(PRECISION)
RETURNS SI FeatureList
FOR SI FeaturelList
BEGIN
DECLARE InvalidInput*®CONDITION FOR SQLSTATE '2FF04';

IF textureFeatuxe IS NOT NULL AND
(textureEeatureWeight IS NULL OR
textureFeatureWeight < 0.0) THEN
SIGNAL ZInvalidInput

SET/MESSAGE TEXT = 'incorrect feature list specification';

END IEx

RETURN SELF.

SI ClrHstgrFtr (textureFeature).

SI ClrHstgrFtrWght (

CASE
WHEN—texturefeatur= TS NIEE—FTHEN-—©G-0
ELSE textureFeatureWeight

END) ;

END
Description

1) The method S/_setFeature(SI_AverageColor, DOUBLE PRECISION) takes the following input
parameters:

a) an SI_AverageColor value averageColorFeature,
b) a DOUBLE PRECISION value averageColorFeatureWeight.
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2) For the method SI_setFeature(S|_AverageColor, DOUBLE PRECISION):
Case:

a) If the parameter averageColorFeature is not the null value and the parameter
averageColorFeatureWeight is the null value or less than 0 (zero), then an exception condition is
raised: SQL/MM Still Image exception — incorrect feature list specification.

b) If the parameter averageColorFeature is the null value, then the attribute value of SI_AvgCIrFtrWght is
set to 0 (zero), disregarding the value of the parameter averageColorFeature Weight.

3) The method S/ setFeature(SI ColorHistogram, DOUBLE PRECISION) takes the following input
parameters:

a) an S/_ColorHistogram value colorHistogramFeature,

b) a DOUBLE PRECISION value colorHistogramFeature Weight.

4)) For the method SI_setFeature(SI_ColorHistogram, DOUBLE PRECISION):.
Case:

a) If the parameter colorHistogramFeature is not the null value and the parameter
colorHistogramFeatureWeight is the null value or less than 0 (zero), thén.an exception condition is
raised: SQL/MM Still Image exception — incorrect feature list specification.

b) If the parameter colorHistogramFeature is the null value, then the attribute value of
SI_CirHstgrFtrWght is set to 0 (zero), disregarding the value ofithe parameter
colorHistogramFeatureWeight.

5) The method S/_setFeature(SI_PositionalColor, DOUBLE PRECISION) takes the following input
parameters:

a) an S/_PositionalColor value positionalColorFeature,

b) a DOUBLE PRECISION value positionalColorFeature Weight.

6) For the method SI_setFeature(SI_PositionalColor, DOUBLE PRECISION):
Case:

a) If the parameter positionalColorFeature is not the null value and the parameter
positionalColorFeatureWeight is*the null value or is less than 0 (zero), then an exception condiion is
raised: SQL/MM Still Image exception — incorrect feature list specification.

b) If the parameter positienalColorFeature is the null value, then the attribute value of
SI_PstnICIrFtrWghtis'set to 0 (zero), disregarding the value of the parameter
positionalColorFeature Weight.

7) The method SI_setFeature(SI_Texture, DOUBLE PRECISION) takes the following input paramete
a) an SI_Texture value textureFeature,

b) a DOUBLE PRECISION value textureFeatureWeight.

8) For thexmethod SI_setFeature(S|_Texture, DOUBLE PRECISION):

Case:

2

2 the-parametertextureFeature-isnotthe-nullvalue-and-the parametertextureFeaturelileightis the
null value or less than 0 (zero), then an exception condition is raised: SQL/MM Still Image exception —
incorrect feature list specification.

b) If the parameter textureFeature is the null value, then the attribute value of SI_TextureFtrWght is set
to 0 (zero), disregarding the value of the parameter textureFeatureWeight.

6.5.4 SI_Score Method
Purpose

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

CREATE METHOD SI Score
(image SI StillImage)
RETURNS DOUBLE PRECISION
FOR SI FeaturelList
BEGIN
DECLARE totalWeight DOUBLE PRECISION;
DECLARE scoreResult DOUBLE PRECISION;

IF SELF.ST AvgClrFtr TS NULL AND
SELF.SI ClrHstgrFtr IS NULL AND
SELF.SI PstnlClrFtr IS NULL AND
SELF.SI TextureFtr IS NULL THEN
RETURN CAST (NULL AS DOUBLE PRECISION) ;
END IF;
SET totalWeight = SI AvgClrFtrWght + SI ClrHstgrFtrWght +
SI _PstnlClrFtrWght + SI TextureFtrWght;
IF totalWeight = 0.0 THEN
RETURN CAST (NULL AS DOUBLE PRECISION) ;
END IF;
SET scoreResult = 0.0;
IF SELF.SI AvgClrFtr IS NOT NULL THEN
SET scoreResult = scoreResult +
SELF.SI AvgClrFtr.SI Score(image) * SI,AvgClrFtrWght;
END TIF;
IF SELF.SI ClrHstgrFtr IS NOT NULL THEN
SET scoreResult = scoreResult +
SELF.ClrHstgrFtr.SI Score (image)s* SI_ClrHstgrFtrWght;
END TIF;
IF SELF.SI PstnlClrFtr IS NOT NULILxTHEN
SET scoreResult = scoreResult «k
SELF.PstnlClrFtr.SI Score(image) * SI PstnlClrFtrWght;
END IF;
IF SELF.STI TextureFtr IS NOTNULL THEN
SET scoreResult = scoreResult +
SELF.TextureFtr.SINScore (image) * SI TextureFtrWght;
END TF;
RETURN scoreResult/«otalWeight;
END

Description

1) The method SI_Score(8L.Stilllmage) takes the following input parameter:
a)lan SI_Stilllmagevalte 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.
b)|image.is:the null value.

c)| The values SELF.SI_AvgCirFtr, SELF.SI_ClirHstgrFtr, SELF.SI|_PstnICIrFtr, and SELF.SI_TextureFfy
are all the null value.

d) The sum of SELF.SI_AvgCIrFtrWght, SELF.SI_CIrHstgrFtrWght, SELF.SI_PstnICIrFtrWght, and
SELF.SI_TextureFtrWght is 0 (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 SI_FeatureList value used for scoring image. Let
N be the number of feature attributes of SELF that are not the null value. For iranging from 1 (one) to N,
let F; be the value of that attribute, and W, the value of the corresponding weight attribute. Then the result
is:

le F..Sl_Score(image)-W,

N
2V
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6.5.5 SI_mkFtrList Function
Purpose

Return a specified SI_FeatureList value.
Definition

CREATE FUNCTION SI mkFtrList
(averageColorFeature SI AverageColor,
averageColorFeatureWeight DOUBLE PRECISION,
colorHistogramFeature SI ColorHistogram,
colorHistogramFeatureWeight DOUBLE PRECISION,
positionalColorFeature SI PositionalColor,
positionalColorFeatureWeight DOUBLE PRECISION,
textureFeature SI Texture,
textureFeatureWeight DOUBLE PRECISION)
RETURNS SI Featurelist
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
STATIC DISPATCH
RETURN NEW SI Featurelist
(averageColorFeature, averageColorFeatureWeight,
colorHistogramFeature, colorHistogramFeatukeWeight,
positionalColorFeature, positionalColorFeatureWeight,
textureFeature, textureFeatureWeight)

Dgscription

1) The function SI_mkFtrList(SI_AverageColor, DOUBLE'PRECISION, SI_ColorHistogram, DOUBLE
PRECISION, SI_PositionalColor, DOUBLE PRECISION, SI_Texture, DOUBLE PRECISION) takeq the
following input parameters:

a) an SI_AverageColor value averageColorFeature,

b) a DOUBLE PRECISION value averageColorFeatureWeight,
c) an SI_ColorHistogram value colerHistogramFeature,

d) a DOUBLE PRECISION valle colorHistogramFeature Weight,
e) an SI_PositionalColor value positionalColorFeature,

f) a DOUBLE PRECISION value positionalColorFeature Weight,
g) an SI_Texture valde textureFeature,

h) a DOUBLE PRECISION value textureFeatureWeight.

6.5.6 SI_ScoreByFtrList Function
Purpose

Dgtermine and return the score of an SI_Stilllmage value to a given SI_FeaturelList value.

Definition

CREATE FUNCTION SI ScoreByFtrList
(feature SI Featurelist,
image SI_StillImage)
RETURNS DOUBLE PRECISION
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETURN feature.SI Score (image)
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Description
1) The function SI_ScoreByFtrList(SI_FeatureList, SI_Stilllmage) takes the following input parameters:
a) an SI_FeaturelList value feature,

b) an S/_Stilllmage value image.

6.5.7 Regular Functions Complementing Sl_setFeature Methods

Purpose

Modify WMWMWM%H&KWM%WW— f T i i - f -
Definition

CREATE FUNCTION SI setAvgClrFtr

(featurelList SI Featurelist,
averageColorFeature SI AverageColor,
averageColorFeatureWeight DOUBLE PRECISION)

RETURNS SI Featurelist

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT

STATIC DISPATCH

RETURN featurelist.

SI_setFeature (averageColorFeature, averageColotFeatureWeight)

CR

o=

ATE FUNCTION SI setClrHstgrFtr

(featureList SI Featurelist,
colorHistogramFeature SI ColorHistogram,
colorHistogramFeatureWeight DOUBLE PRECISTION)

RETURNS SI Featurelist

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT

STATIC DISPATCH

RETURN featurelist.

SI_setFeature (colorHistdgramFeature, colorHistogramFeatureWeight)

CR

o

ATE FUNCTION SI setPstnlCITFtr

(featureList SI Featuxrelist,
positionalColorFeatfure SI PositionalColor,
positionalColorFelatureWeight DOUBLE PRECISION)
RETURNS SI Featurelist

DETERMINISTIC

CONTAINS SQL

CALLED ON_AULL INPUT

STATIC DEISPATCH

RETURN{ fgaturelList.

SIsctFeature (positionalColorFeature, positionalColorFeatureWeight)

CREATEN FUNCTION SI setTextureFtr
(featurelist ST Featurelist,
textureFeature SI Texture,
textureFeatureWeight DOUBLE PRECISION)
RETURNS SI FeatureList
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
STATIC DISPATCH
RETURN featurelist.
SI setFeature (textureFeature, textureFeatureWeight)
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Description

1) The function SI_setAvgCirFtr(SI_FeaturelList, SI_AverageColor, DOUBLE PRECISION) takes the
following input parameters:

a) an S/_FeaturelList value featurelList,
b) an SI_AverageColor value averageColorFeature,
c) a DOUBLE PRECISION value averageColorFeatureWeight.

2) The function SI_setCirHstgrFtr(S|_FeatureList, SI_ColorHistogram, DOUBLE PRECISION) takes the
following input parameters:

a) an SI_Featurelist value featurelList,
b) an SI_ColorHistogram value colorHistogramFeature,
c) a DOUBLE PRECISION value colorHistogramFeature Weight.

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

W

a) an SI_FeaturelList value featurelList,
b) an S/_PositionalColor value positionalColorFeature,
c) a DOUBLE PRECISION value positionalColorFeature Weight.

4) The function SI_setTextureW(SI|_FeatureList, SI_Texture, DOUBLE 'RPRECISION) takes the followipg input
parameters:

a) an S/_Featurelist value featurelList,
b) an S/_Texture value textureFeature,
c) a DOUBLE PRECISION value textureFeature Weight,

6.5.8 Regular Functions Complementing Observer Functions of type SI_FeatureList
Pdrpose

OJ;tain the value of a designated attribute from an S/_FeatureList value.

Définition

CREATE FUNCTION SI_getAnglrFtr
(featureList SI FeatureList)
RETURNS SI AverageCelor
DETERMINISTIC
CONTAINS SQL
RETURNS NULL/GN NULL INPUT
STATIC DISBATCH
RETURN f&atureList.SI AvgClrFtr

CREATE FUNCTION SI_getAnglrFtrW
(featurelist SI Featurelist)
RETURNS DOUBLE PRECISION
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETURN featureList.SI AvgClrFtrWght

CREATE FUNCTION SI getClrHstgrFtr
(featureList SI FeaturelList)
RETURNS SI ColorHistogram
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETURN featureList.SI ClrHstgrFtr
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CREATE FUNCTION SI_getCerstngtrW
(featurelList SI Featurelist)
RETURNS DOUBLE PRECISION
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETURN featureList.SI ClrHstgrFtrWght

CREATE FUNCTION SI_getPstnlClrFtr
(featunreligt ST Featureligt)
RETURNS SI PositionalColor
DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

STATIC DISPATCH

RETURN featureList.SI PstnlClrFtr

CREATE FUNCTION SI getPstnlClrFtrW
(featurelist SI Featurelist)

RETURNS DOUBLE PRECISION
DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

STATIC DISPATCH

RETURN featureList.SI PstnlClrFtrWght

CREATE FUNCTION SI getTextureFtr
(featurelist SI Featurelist)
RETURNS SI Texture

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT
STATIC DISPATCH

RETURN featureList.SI TextureEtr

CREATE FUNCTION SI getTextunelktrW
(featureList SI Featurelist)

RETURNS DOUBLE PRECISEIQON
DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON. \NULL INPUT

STATIC DISPATGH

RETURN featureList.SI TextureFtrWght

Description
1) The function’S)_getAvgCIrFtr(SI_FeatureList) takes the following input parameter:
a)|an Sl Featurelist value featurelList.

2) The fdnction SI_getAvgCIrFtrW(SI_FeaturelList) takes the following input parameter:

a) an SI_FeaturelList value featurelList.

3) The function SI_getCirHstgrFtr(SI_FeatureList) takes the following input parameter:
a) an SI_FeaturelList value featurelList.

4) The function SI_getCirHstgrFtrW(SI_FeaturelList) takes the following input parameter:
a) an SI_Featurelist value featurelList.

5) The function SI_getPstnICIrFtr(SI_FeatureList) takes the following input parameter:

a) an SI_Featurelist value featurelList.
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6) The function SI_getPstnICIrFtrW(SI_FeatureList) takes the following input parameter:
a) an SI_FeaturelList value featurelList.

7) The function SI_getTextureFtr(S|_FeatureList) takes the following input parameter:
a) an SI_FeaturelList value featurelList.

8) The function SI_getTextureFtrW(SI_FeatureList) takes the following input parameter:

a) an SI_FeaturelList value featurelList.

6. o .
6.[.1 SI_Color Type

Pdrpose

Prpvide the definition of the type SI_Color and facilities for constructing values of this type;
Definition

CREATE TYPE SI Color
AS (

-— 1! See Description

)
INSTANTIABLE

NOT FINAL

METHOD SI RGBColor
(redValue INTEGER,
greenValue INTEGER,
blueValue INTEGER)
RETURNS SI Color
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT

Definitional Rules

1) The implementation-dependent attributes are not for public use. There are no GRANT statements
granting EXECUTE. privilege on the observer and mutator functions for the implementation-dependent set
of attributes.

Dgscription

1) The SI_Caolor type provides for public use:

a) asmethod SI_RGBColor(INTEGER, INTEGER, INTEGER),
b).a function SI_mkRGBCIr(INTEGER, INTEGER, INTEGER).

using

the representation of color values in other color spaces beside RGB.
2) The SI_Color type represents color values using an implementation-dependent set of attributes.

3) Values of the SI_Color type represent color values using an implementation-dependent color space.
6.6.2 SI_RGBColor Method

Purpose

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

CREATE METHOD SI RGBColor

Definit
1) SI

def|ne the representation of a color value in the RGB color space.
Description
1) The method SI_RGBColor(INTEGER, INTEGER, INTEGER) takes the following input parameters:

a)
b)
c)
2) Ifa

SI_MaxRGBColor, then an exception condition is raised: SQL/MM Still Image exception — incorrect colo
spdcification.

3) It ig implementation-dependent how the color value in the RGB color space, specified by its red, green,
and blue values, is represented by the implementation-dependent set of attributes of the S/_Color type.

6.6.3

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

Definitlon

CR

(redValue INTEGER,
greenValue INTEGER,
blueValue INTEGER)
RETURNS SI_Color
FOR SI Color
BEGIN
DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF05';

IF redvValue IS NULL OR
greenValue IS NULL OR
blueValue IS NULL OR
redvValue < 0 OR redValue > SI MaxRGBColor OR
greenValue < 0 OR greenValue > SI MaxRGBColor OR
blueValue < 0 OR blueValue > SI MaxRGBColor THEN
SIGNAL InvalidInput
SET MESSAGE TEXT = 'incorrect color specification’;
END TIF;

-- 1! See Description

END
]:\)/rnal Rules

axRGBColor is the implementation-defined maximum value\for each red, green, and blue values tH

an INTEGER value redValue,
an INTEGER value greenValue,
an INTEGER value blueValue.

ny of the parameters is the null value, or if any of the input values are less than 0 (zero) or greater th

SI_mkRGBCIrFunction

APE _LTTUNCTTION ST mlDCRC] »
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(redValue INTEGER,
greenValue INTEGER,
blueValue INTEGER)
RETURNS SI_Color
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT
RETURN NEW SI RGBColor (redValue, greenValue, blueValue)
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Description
1) The function SI_ mkRGBCIr(INTEGER, INTEGER, INTEGER) takes the following input parameters:
a) an INTEGER value redValue,
b) an INTEGER value greenValue,
c) an INTEGER value blueValue.
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7 SQL/MM Still Image Information Schema

71 Introduction

The SQL/MM Still 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 ordef to provide access to the same information that is available via the S| INFORMTN_SCHEMA to an
SQL-Agent in an SQL-environment where the SQL-implementation does not support Feature F391, "Long
identifigrs" of Part 2 of ISO/IEC 9075, alternative views are provided that use only short identifiers.

An implementation may define objects that are associated with SI_INFORMTN_SCHEMA that are’niot defingd
in this Clause. An implementation may also add columns to tables that are defined in this Clausé.

7.2 SI_FEATURES view
Purposde
Identify|the supported features.
Definition

CREATE VIEW ST FEATURES AS
SELECT SI FEATURENAME, SI FEATUREVALUE
FROM SI DEFINITION SCHEMA.SI FEATURES

7.3 SI_IMAGE_FORMATS view
Purpode
Identify|the supported image formats and the supportedfunctionality for images with these formats.
Definition

CREATE VIEW SI TIMAGE FORMATS AS
SELECT SI FORMAT, SI SCALE,MSTI RESIZE, SI ROTATE
FROM SI DEFINITION SCHEMA.SI IMAGE FORMATS

7.4 SI_IMAGE_FORMAT _(CONVERSIONS view
Purpode

Identify|the source and targetimage formats for which an image format conversion is supported and the
supporT)d functionality fariimages with these formats.
t

Defini

CREATE VIEW SI TIMAGE FORMAT CONVERSIONS AS
SELECT ST SOURCE FORMAT, SI TARGET FORMAT
FROM SI DEFINITION SCHEMA.SI IMAGE FORMAT CONVERSIONS

on

7.5 SI_IMAGE_FORMAT_FEATURES view

Purpose

Identify the image formats for which a certain basic feature is supported.
Definition

CREATE VIEW SI TIMAGE FORMAT FEATURES AS
SELECT SI FORMAT, SI FEATURE NAME
FROM SI DEFINITION SCHEMA.SI IMAGE FORMAT FEATURES
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7.6 SI_THUMBNAIL_FORMATS view

Purpose

Identify the image formats from which thumbnails can be derived.
Definition

CREATE VIEW SI THUMBNAIL FORMATS AS
SELECT SI FORMAT
FROM SI DEFINITION SCHEMA.ST THUMBNAIL FORMATS

7.7 SI_VALUES view

Pdrpose

Ligt the implementation-defined meta-variables and their values.
Definition

CREATE VIEW SI VALUES AS
SELECT SI VALUE, SI SUPPORTED VALUE
FROM SI DEFINITION SCHEMA.SI VALUES

7.8 Short name views
Pdrpose

Prpvide alternative views that use only identifiers that do not require Feature F391, "Long identifiers", of Part 2
of ISO/IEC 9075.

Définition

CREATE VIEW SI FORMAT CONVRSNS AS
SELECT SI SOURCE FORMAT, SI TARGETMORMAT
FROM SI DEFINITION SCHEMA.SI.JEMAGE FORMAT CONVERSIONS

CREATE VIEW SI IMAGE FRMT FTRS A3
SELECT SI_ FORMAT, SI FEATURE) NAME
FROM SI DEFINITION SCHEMA.SI IMAGE FORMAT FEATURES

CREATE VIEW SI THUMBNAIL ERMTS AS
SELECT SI FORMAT
FROM SI DEFINITION SCHEMA.SI THUMBNAIL FORMATS
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8 SQL/MM Still Image Definition Schema

8.1 Introduction

The only purpose of the SQL/MM Still Image Definition Schema is to provide a data model to support the

SI_INFORMTN_SCHEMA and to assist understanding.

The base tables of the SQL/MM Still Image Definition Schema are defined as being in a schema named
SI_DEFINITION _ SCHEMA The table definitions are as complete as the deflnltlonal power of ISO/IEC 9075

allows.
compriges three parts

1.| The function of the definition is stated.

2.| The SQL definition of the object is presented as a <table definition>.

3.[An explanation of the object.

The spegcification provides only a model of the base tables that are required, and does not.imply that an
implemegntation shall provide the functionality in the manner described in this clause.

8.2

Purposde

SI_FEATURES base table

Identify|the supported features.
Definition

CREATE TABLE SI FEATURES
(

CONSTRAINT SI FEATURES CHECK CHECK
(CASE SI_FEATURENAME

)

INSERT INTQ SI FEATIRES

SI FEATURENAME CHARACTER VARYING(SI MaxFeatureNameLength),
SI FEATUREVALUE CHARACTER VARYING (256N'NOT NULL,

CONSTRAINT SI FEATURES PRIMARY KEWW-PRIMARY KEY (SI FEATURENAME),

WHEN 'SI AverageColox ! ,THEN
(SI_FEATUREVALUE IN ('YES'))
WHEN 'SI ColorHistogram' THEN
(SI_FEATUREVALUE IN ('YES'))
WHEN 'SI PositionalColor' THEN
(SI_FEATUREVALUE IN ('YES'))
WHEN 'SI Texture' THEN
(SI_FEATUREVALUE IN ('YES'))
WHEN AST Interface' THEN
(§¥/ FEATUREVALUE IN ('METHOD',
ELSE
UNKNOWN
END)

( ST FEATURENAME ,

'FUNCTION'))

ST FEATUREVALUE ) [ALUES

"YES' ),

( 'SI ColorHistogram', 'YES' ),
( 'SI PositionalColor', 'YES' ),
( "SI Texture', 'YES' )

( "SI AverageColor',

Definitional Rules

NOTE 12 The <else clause> in the <case expression> of the check constraint SI_ FEATURES_CHECK allows

implementation-defined features to be included in this table.

1) SI_MaxFeatureNameLength is the implementation-defined maximum length of a basic feature name.
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Description

1) The value of SI_ FEATURENAME is a character representation of a feature that is supported by an
implementation.

2) If the value of SI_ FEATURENAME is 'Sl_AverageColor', the value of S| FEATUREVALUE has the
following meaning:

YES The implementation supports the SI_AverageColor Feature.

3) If the value of SI_FEATURENAME is 'SI_ColorHistogram', the value of SI_ FEATUREVALUE has the
following meaning:

YES The implementation supports the SI_ColorHistogram Feature.

4)) If the value of SI_FEATURENAME is 'SI_PositionalColor', the value of S| FEATUREVALUE)has the
following meaning:

YES The implementation supports the SI_PositionalColor Feature.

5) If the value of SI_ FEATURENAME is 'Sl_Texture', the value of SI_ FEATUREVALUE has the following
meaning:
YES The implementation supports the SI_Texture Feature.

6) If the value of SI_ FEATURENAME is 'Sl_Interface’, then the values of-SLFEATUREVALUE have the
following meanings:

METHOD The implementation supports the Method oriented-approach according to item 1) in
Subclause 10.1, "Requirements for conformance”.

FUNCTION The implementation supports the Function eriented approach according to item 2) jn
Subclause 10.1, "Requirements for conformance”.

8.3 SI_IMAGE_FORMATS base table

Pdrpose

Identify the supported image formats and the supported functionality for images with these formats.
Définition
CREATE TABLE SI IMAGE FORMATS

(

SI FORMAT CHARACTERNVARYING (SI MaxFormatLength) NOT NULL,

SI SCALE CHARACTER'VARYING (3),

SI RESIZE CHARACTER VARYING (3),
SI ROTATE CHARACTER VARYING (3),

CONSTRAINT)'SI FORMATS PRIMARY KEY PRIMARY KEY (SI_FORMAT),
CONSTRAINT SI FORMATS SCALE VALUES
CHEEK ( SI SCALE IN ( 'YES', 'NO' ) ),
CONSTRAINT SI_FORMATS RESIZE VALUES
CHECK ( SI RESIZE IN ( 'YES', 'NO' ) ),
CONSTRAINT SI_FORMATS ROTATE VALUES
CHECK ( SI_ROTATE IN ( 'YES', 'NO' ) )

)
Definitional Rules

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

Description

1) The value of SI_FORMAT is a character representation of an image format that is supported by an
implementation. For an SI_Stilllmage value whose SI_format value indicates a supported image format
that image format is derivable from its S/ _content value.
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