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Foreword

ISO (the |

nternational Organization for Standardization) and IEC (the International Electrote

chnical

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

technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Internationa

The main thsk of the joint technical committee is to prepare International Standards. Draft\International
Standards gdopted by the joint technical committee are circulated to national bodies for voting: Publicgtion as
an Internatignal Standard requires approval by at least 75 % of the national bodies casting a,vote.

Attention is drawn to the possibility that some of the elements of this document mayrbethe subject of patent
rights. ISO gnd IEC shall not be held responsible for identifying any or all such patentrights.

ISO/IEC 13249-5 was prepared by Joint Technical Committee ISO/IEC JTG1, Information techpology,
Subcommittee SC 32, Data management and interchange.

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

ISO/IEC 13249 consists of the following parts, under the general title Information technology — D4tabase
languages + SQL multimedia and application packages:

— Part 1: Framework

— Part 2: Full-Text

— Part 3: Spatial

— Part 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) Clause 2, "Normative references", identifies additional standards that, through reference in this part of

ISC
3) Cla
pa
4) CId
5) Cld

6) Cld
fes

7) Clg
Sc

8) Cl3
9) Cl3
10) Cl4

11) An
bo
wh

12) An
thg
im

D/IEC 10249, constitute provisions of this part or ISU/IEC 1524Y.

use 3, "Definitions, notations, and conventions", defines the notations and conventions:use|
t of ISO/IEC 13249.

use 4, "Concepts", presents concepts used in the definition of this part of ISO/IEEC-13249.

use 6, "Feature Types", defines the user-defined types provided for the manipulation of stil
tures.

use 7, "SQL/MM Still Image Information Schema" defines the SQL/MM Still Image Informat
hema.

use 8, "SQL/MM Still Image Definition Schema" defines the'SQL/MM Still Image Definition
use 9, "Status Codes", defines the SQLSTATE codes-used in this part of ISO/IEC 13249.
use 10, "Conformance", defines the criteria for conformance to this part of ISO/IEC 13249.

nex A, "Implementation-defined elements", is dnsinformative Annex. It lists those features f
jy of this part of ISO/IEC 13249 states that the syntax or meaning or effect on the database

hex B, "Implementation-dependent elements”, is an informative Annex. It lists those featurs
body of this part of ISO/IEC 13249 states explicitly that the meaning or effect on the datab
blementation-dependent.

d in this

use 5, "Still Image Types", defines the still image user-defined types and assdciated routings.

image

jon

Schema.

br which the
is partly or

plly implementation-defined, and describes the defining information that an implementer shall provide
in @ach case.

s for which
hse is

© ISO/IEC 2003 - All rights reserved
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INTER

NATIONAL STANDARD ISO/IEC 13249

-5:2003(E)

Information technology — Database languages —

SQL

Part
Still

multimedia and application packages —

5:

1
This pa

a) intfoduces the still image part of ISO/IEC 13249 (all parts);
b) gives the references necessary for this part of ISO/IEC 13249;

c) defines notations and conventions specific to this part of ISO/IEC 13249;
d) defines concepts specific to this part of ISO/IEC 13249;

e) de
The sti

— A still image user-defined type is generic to image handling. It addresses the need to store, n
refrieve information based on aspects of inherentimage characteristics such as height, width
and based on image features such as average color, color histogram, positional color and tex
addresses the need to employ manipulationsuch as rotation, scaling, as well as similarity ass

image

Scope
rt of ISO/IEC 13249:

ines the still image user-defined types and their associatedyoutines.
| image user-defined types defined in this part of ISO/IEC 13249 adhere to the following.

anage and
and format
ure. Italso
bssment.

— A still image user-defined type does not redefine the database language SQL directly or in combination

Wi

The sti
can be

h another still image data type.

| image user-defined types are applicable to all different image formats. However, not all fU
used with all known still image-formats.

nctionality

An implementation of this part ofISO/IEC 13249 may exist in environments that also support inforfnation and

conten

Applicg

to, graphics, multimedia, scientific research and medicine.

management, decision support, data mining and data warehousing systems.
tion areas addressed by implementations of this part of ISO/IEC 13249 include, but are nof

restricted

© ISO/IEC 2003 - All rights reserved
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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/IEC 13249-1:2002, Information technology — Database languages — SQL multimedia and application
packages — Part 1: Framework

ISO/IEC 10*1 8-1:1994, Information technology — Digital compression and coding of continuous-tone-still
images: Requirements and guidelines

ISO/IEC 15444-1:2000, Information technology — JPEG 2000 image coding system — Party?:"Core codling
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
For the purposes of this document, the following terms and definitions apply.

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

3.1.2.2
color gpace
a set of conventions how to represent a color value

3.1.23
compgsite feature
an imape 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 uncompiessed file
format

3.1.2.5
image|[feature
characjeristic (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 cofnposite feature

ignificant color
color representing-the dominant color of a part of an image

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

3.1.2.11
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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3.1.3 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
NOTE 1 The use of "columns" here is as defined in the JPEG standard and not as defined in the SQL
standard.

b) component

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

d) image data
e) intefchange format

f) (nU{ber 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) sanjple
3.1.5 Tgrms and definitions taken from ISO/IEC 15444-1:2000
This part of J[SO/IEC 13249 makes use of the following terms.defined 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 notations used in this part of ISO/IEC 13249 are defined in ISO/IEC 13249-1:2002.

3.2.2 Notations provided.in:this part of ISO/IEC 13249

This part of J[SO/IEC 13249 uses 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


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

ISO/IEC 13249-5:2003(E)

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.

An image format is a set of conventions for storing images in a file format. An image consists of the

repres i izati i ; iptions
about auxiliary data that control the interpretation and processing of the image information accerdipg to that
format

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

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

A binarly string that adheres to a certain image format is called a raw imagg,
The inherent image characteristics of a raw image consist of:
1 the format of the raw image;

1 the width of the raw image is the number of points in the horizontal dimension of the refergnce grid of
the image data;

1 the height of the raw image is the number of pointstin the vertical dimension of the referenge grid of
the image data.

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

This p3rt of ISO/IEC 13249 defines types and’routines with provisions for storing and manipulating still
imageq. This part of ISO/IEC 13249 consists of the following parts:

1 The data type SI_Stilllmagea value 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 charfacteristics of that still image (such as its height and width).
{ Methods on the data type SI_Stilllmage for:

- constirdcting SI_Stilllmage values;

- obtaining the digital representation of an image, a reference to it, or the inherent imagg¢
characteristics of the image;

A Ol Qtlllmann vyaliin
oot age—varat;

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.

A conforming implementation of this part of ISO/IEC 13249 shall be based on SQL-implementations that
support 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 forpublic
use

- Forjevery method that is intended for public use, a corresponding SQL-invoked regular:functior| is
specified that provides the same services as the associated method;

- Thellengths of the names of schemata, types and SQL-invoked regular functions) that are intengled for
public use do not exceed 18 characters. If the name of a view of the Still Image’Information Schema
exceeds 18 characters, an equivalent view with a short identifier is also specified.

4.2 Concepts taken from ISO/IEC 9075-9:2001
The followinlg concepts defined in ISO/IEC 9075 are used in this part of ISO/IEC 13249.
a) bingdry string
b) EXECUTE privilege
c) fungtion
d) SQl-invoked regular function
4.3 Types representing still images
4.3.1 Attributes of the SI_Stilllmage type
The S/_Stillimage type is an abstraction for_still images, using the following attributes:

- The|attribute SI_content to represent the raw image;

- Thelattribute SI_contentLength to represent the length of the raw image;

- The|attribute SI_referénce to represent the reference to the image content of the raw image;

- Thelattribute SI_format to represent a format indication; it identifies the image format of the raw
image;

- Thelattribute~SI_width to represent the width of the raw image;

- Thelattribute SI_height to represent the height of the raw image.

- Thelatiribute-Si—retainFeatures-to-specify-that the-image’s-features-are-to-be-computed-and
maintained 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 SI_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 innerent im
characteristics;

{ SI_changeFormat. has the same effect as the invocation of the mutator function for the S/|

attribute, but additionally adjusts the value of the attribute S/_content and the valudes of thd
which represent the inherent image characteristics. The format conversion falils) if the con
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 g

bounding box defined by the specified height and width. The aspegtiratio of the image's h
width shall be maintained;

{ SI_Scale: obtains a scaled image from an S/_Stilllmage value.-Fhe raw image is scaled by

specified factor. The aspect ratio of the image’s height and width shall be maintained;

{1 SI_Resize: obtains a resized image from an S/_Stilllmagevalue. The raw image is resized

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

{ SI_Rotate: obtains a rotated image from an SjsStilllmage value. The raw image is rotated

defined angle. For rotations by an angle that,is not a multiple of 90 degrees, the raw imag
and the height and width of the resulting'still image are adjusted;

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

{1 SI_InitFeatures: indicates that the attributes for supported features (average color, color h

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 b

and no longer updated.

{ SI_Score: returns a-numerical value that is a measure of the similarity of the image featurg

given feature value}

{1 SI_content; returns the representation of the raw image;
1 SI_contentlLength: returns the length in bytes of the representation of the raw image;
{1 SI_reference: returns the reference to the image content of the raw image;

{ S¥ format: returns the format indication of the image;

hge

| format
attributes
ersion

fitinto a
bight and

the

to the
to be

by the

e is padded

stogram,

e discarded

value to a

- SI_height: returns the number of points in the vertical dimension of the reference grid of the image;

- SI_width: returns the number of points in the horizontal dimension of the reference grid of the image.

4.4

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:

Image features

- 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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- Position

al 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
brightne

feature: this feature characterizes an image by the size of repeating items (coarseness),
ss 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.

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

measure for,

is

some featur
from F, by 4
similarity de
dependent.
4.41
The basic fe
- Averagsq
- Color hi
- Position
- Texture
The compos

For all basid
SI_Stilllmag

- Averagsq
- Color hi
- Position
- Texture

SI_Average
SI_ColorHis
the intended
initial color K

S| _Featurel

The observg
no GRANT

the similarity between two images represented as SI Stilllmage values say l.and [, If Fg
e that characterizes the image /,, then a similarity measure for the images /; and /, is obtain
method S/_Score that takes /; as its parameter. For a given pair of images, the obtained

pbends on the kind of feature used for comparison; the exact relationship is implemehtation-

Feature types

atures are represented by the following feature types:
color feature: SI_AverageColor,
stogram feature: SI_ColorHistogram:;
al color feature: SI_PositionalColor,;
feature: S| _Texture.

ite feature is represented by the feature type SI_FeaturelList.

features methods and functions are provided that-derive the corresponding feature value fi
e value. The functions are:

SI_findAvgClr,

SI_findClrHstgr;
SI_findPstnIClIr;
SI_findTéxture.

Color and SI_ColorHistograim values can also be obtained by methods SI_AverageColor an
fogram, respectively. . The parameter of the first method is a color value that is used to repr:
average color. The:second method takes a first color value and a first frequency and retun
istogram. This jnitial color histogram can be extended using the method SI_Append.

color feature:
stogram feature:
al color feature:

feature:

ist values shalkbe constructed from basic feature values and associated weights.

r and mutator functions of the basic feature types are not intended for public use. Thus, th
statements’ granting EXECUTE privilege on these functions.

ed

om an

o

bsent
ns an

ere are

4.4.2

A o the-simitarity-of

Every feature type has a method S/_Score. This method can be used for obtaining numerical values that

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 Complementary SQL-invoked regular functions

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

For each such method, the type of specified method, the method name, parameter types (if any), and the
name of the corresponding SQL-invoked regular function is listed in Table 1 — Method and function name
correspondences. Since the names of these functions are unique, their parameter types are not given.

Table 1 — Method and function name correspondences

Type Name Method Name Parameter Types (if any) Function Name
SI_Stilllmage SI_Stilllmage BINARY LARGE OBJECT SI_mkStilllmage1
SI_Stilllmage SI_Stilllmage BINARY LARGE OBJECT, SI_mkStiIIIma£e2

CHARACTER VARYING
SI_Stilllmage SI_Stilllmage DATALINK SI_mkStilllmage3
SI_Stilllmage SI_Stilllmage DATALINK, SI_mkStiIIImaIe4
CHARACTER VARYING
S|_Stilllmage S|_Stilllmage BINARY LARGE OBJECT, SI_mkStilllmage5
INTEGER
SI_Stilllmage SI_Stilllmage BINARY LARGE OBJECT), SI_mkStilllmage6
CHARACTER VARYING,
INTEGER
SI_Stilllmage Sl_setContent BINARY LARGE OBJECT S|_chgContent
SI_Stilllmage Sl_changeFormat CHARACTERVARYING Sl_convertFormat
SI_Stilllmage SI_Scale INTEGER; SI_scalelmagg
INTEGER
SI_Stilllmage Sl|_Scale DOUBLE PRECISION S|_zoomlmage
SI_Stilllmage SI_Resize INTEGER, SI_resizelmade
INTEGER
SI_Stilllmage S|_Rotate DOUBLE PRECISION S|_rotatelmage
SI_Stilllmage SI_Thumbnail Sl_getThmbnl
SI_Stillimage SI_Thumbnail INTEGER, SI_getSizedThmbnl
INTEGER
SI_Stilllmage S|_InitFeatures S|_setlmageFirs
SI_Stilllmage S|_ClearFeatures S|_resetimaggFirs
SI_Stilllmage Sl_content SI_getContent
S|_Stilllmage Sl_contentLength SI_getConten\angth
SI_Stithmage St—reference St—getRefererice
S|_Stilllmage Sl_format S|_getFormat
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

© ISO/IEC 2003 - All rights reserved

Concepts



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

ISO/IEC 13249-5:2003(E)

Table 1 (continued)

Type Name

Method Name

Parameter Types (if any)

Function Name

SI_ColorHistogram

SI_ColorHistogram

S|_ColorHistogram

SI_ColorHistogram

S|_ColorHistogram

SI_Color,
DOUBLE PRECISION

S| _Color ARRAY,
DOUBLE PRECISION ARRAY

SI_mkCIrHstgr

SI_arrayClrHstgr

S|_ColorHistogram
S|_PositignalColor
S|_PositignalColor
S| Texture
S| Texture
S| _FeatureList

S|_FeatureList

S| _FeatureList

S| _FeatureList

S| _FeatureList

S|_FeatureList
S|_FeatureList
S|_FeatureList
S|_FeatureList
S|_FeatureList
S| _FeatureList

Sl_Append SI_Color, S|_appendClIrHstgr
DOUBLE PRECISION
QI_QPnrn QI_Qﬁlllmagn QI_QPnrnRy(‘IrI—lef

S|_PositionalColor
Sl_Score

S| _Texture

S| _Score

S| _FeatureList

S|_setFeature

S|_setFeature

S|_setFeature

S|_setFeature

SI_AvgCIrFtr
SI_AvgCIrFtrWght
S|_ElrHstgrFtr
SlI_CirHstgrFtrWght
Sl_PstnICIrFtr
SI_PstnICIrFtrwght

S|_Stilllmage
SI_Stilllmage
S|_Stilllmage
S|_Stilllmage

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

DOUBLE PRECISION

S|_AverageCalor,
DOUBLE PRECISION

SI_ColorHistogram,
DOUBLE PRECISION

SKPositionalColor,
DOUBLE PRECISION

S| _Texture,
DOUBLE PRECISION

SI_findPstnIClIr
Sl_ScoreByPstnICI
S|_findTexture
S|_ScoreByTexturg
Sh mkFtrList

S| _setAvgCIrFtr

SI_setClrHstgrFtr

S|_setPstnICIrFtr

S| _setTextureFtr

Sl_getAvgCIrFtr
SI_getAvgCIrFtrw
S|_getClirHstgrFtr
S|_getClIrHstgrFtrw}
Sl|_getPstnICIrFtr
Sl_getPstnICIrFtrW

S| _Featuretist
S| _FeatureList
S| _FeatureList
S| _Color

St—Textureftr
S|_TextureFtrWght
S| _Score
SI_RGBColor

S|_Stilllmage

INTEGER,
INTEGER,
INTEGER

St—getTextureftr
S|_getTextureFtrWW
S|_ScoreByFtrList
SI_mkRGBCIr
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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. It contains
views for the following purposes:

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

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

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

- a iew SI_IMAGE_FORMAT_FEATURES, which lists pairs of format indications and feature irdications;
images of the indicated image format support the extraction of the indicated feature and scorirjg with
regdpect to that feature;

- a iew SI_THUMBNAIL_FORMATS, which lists the format indications of image formats from which
thymbnails 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

CREATH TYPE SI StillImage
AS |(

SI content BINARY LARGE OBJECT (SI MaxContentLength),

SI contentLength INTEGER,

S| _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 attributes

-- to store computed image features

INSTANTIABLE
NOT| FINAL

CONSTRUCTOR METHOD SI_StillImage

(content BINARY LARGE OBJECT (SI “MaxContentLength))
RETURNS SI_StillImage

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL) INPUT,

CONSTRUCTOR METHOD SI_StillImage

(content BINARY LARGE OBJECT (SI MaxContentLength),
explicitFerimat CHARACTER VARYING (SI MaxFormatLength))

RETURNS SI_StillImage

SELF ASNRESULT

LANGUAGE SQL

DETERMINISTIC

READPS 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 SI StillImage

(content BINARY LARGE OBJECT (SI MaxContentLength),

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 changeFormat

RETURNS\'STI StillImage
SELEXAS RESULT
LANGUAGE SQL
DETERMINISTIC

READS SQL DATA

RETIIDNCG NTIT T ON__NIIT T INDITT
o e o o e ol RS e e B B B e o e +

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

(content BINARY LARGE OBJECT (SI MaxContentLength))

(targetFermat CHARACTER VARYING(SI MaxFormatLength))

4

METHOD SI Scale
(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 INTEGER,
width INTEGER)

MET]

MET]

MET

MET

RETURNS SI StillImage
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC

READS SQL DATA
CALLED ON NULL INPUT,

HOD SI Rotate

(angle DOUBLE PRECISION)
RETURNS SI StillImage

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT,

HOD SI Thumbnail ()

RETURNS SI_StillImage

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT,

HOD SI Thumbnail

(height INTEGER,

width INTEGER)

RETURNS SI StilklTmage

SELF AS RESULT

LANGUAGE SQI

DETERMINISTIC

READS SQL DATA
RETURNSNULL ON NULL INPUT,

HODP,SI InitFeatures()

DIVITIRDNGS QT Q+ 2 11 T
RO

LS e e 2 22

SELEF AS RESULT

LANGUAGE SQL

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,
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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 SI ColorHistogram)

RETURNS DOUBLE PRECISION

ISO/IEC 13249-5:2003(E)

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

RETURNS NULL ON NULL INPUT,

METHOD SI Score

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 FeatumeList)
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
RETURNS NULIi&H\ON NULL INPUT

Definifional Rules

(positionalColor SI PositionalColor)

1) SI|MaxContentLength is the implementation-defined maximum length for the binary representation of the

SI|Stilllmage-attribute SI_content.

2) Sl|MaxFarmatLength is the implementation-defined maximum length for the character represgntation of

anfimage’format indication.

of the 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.

© ISO/IEC 2003 - All rights reserved
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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 mgthod ST_StillTmage(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 SI_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_ColorHistogram),
s) a mgethod SI_Score(SI_PgsitionalColor),
t) a method SI_Score(SI Texture),
u) a method SI_Score(SI_FeaturelList),
v) a fupction SI_mkStilllmage1(BINARY LARGE OBJECT),
w) a fupction.SL mkStilllmage2(BINARY LARGE OBJECT, CHARACTER VARYING),
x) a fupction”SI_mkStilllmage3(DATALINK),
y) a function SI_mkSiillimage4({DATALINK, CHARACTER VARYING],
z) a function SI_mkStilllmage5(BINARY LARGE OBJECT, INTEGER),
aa) a function SI_mkStilllmage6(BINARY LARGE OBJECT, CHARACTER VARYING, INTEGER),
ab) a function SI_chgContent(SI_Stilllmage, BINARY LARGE OBJECT),
ac) a function SI_convertFormat(SI_Stilllmage, CHARACTER VARYING),
ad) a function S/_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),
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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 does 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).

3) Implementation-dependent attributes representing the average color feature; if not the null value, contains
values that represent the average color feature of the ST_Stilllmage value.

4) Implementation-dependent attributes representing the color histogram feature; if not the nulb value,
comtains values that represent the color histogram feature of the SI_Stilllmage value.

5) Implementation-dependent attributes representing the positional color feature; if not.the null vdlue,
comtains values that represent the positional color feature of the SI_Stilllmage value.

6) Implementation-dependent attributes representing the texture feature; if notithe null value, contains values
thgt represent the texture feature of the S/_Stilllmage value.

51.2 SI_Stilllmage Methods
Purpose

Return|a specified SI_Stilllmage value.
Definifion

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 FormatError €ONDITION FOR SQLSTATE '2FF10';

SET fmt = SI format (content);
IF fmt IS NULL THEN
SIGNAL EormatError
SET(MESSAGE TEXT = 'illegal image format specification';
END IF;
RETURNN\SELF'.
SF~content (content) .
SI contentLength (LENGTH (content)) .
SI_reference(CAST (NULL AS DATALINK)) .
SI format (fmt) .
SI height (ST height (content)).
SI width(SI_width (content));

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

END

CREATH
(rg
RET]
FOR
RET]

CREATH
(rg

) THEN
SIGNAL

END IF;

SET MESSAGE TEXT =

iFormat IS NULL)

FormatError
'illegal image format specificationt;

RETURN SELF.

SI content (content) .

SI contentLength (LENGTH (content)) .
SI reference (CAST
SI_format (explicitFormat) .

SI _height (SI_height (content)).
SI width(SI_width (content));

(NULL AS DATALINK)) .

CONSTRUCTOR METHOD SI StillImage

ference DATALINK)

URNS SI StillImage

SI StillImage

URN NEW SI StillImage (SI getDLContent (reference)) .
SI content (CAST
SI contentLength (CAST
SI reference (reference)

(NULL AS BINARY.ADARGE OBJECT (SI MaxContentLength)))|.
(NULL A8\ INTEGER)) .

CONSTRUCTOR METHOD SI_StillImage
ference DATALINK,

exdplicitFormat CHARACTER VARYING (SI MaxFormatLength))

RET
FOHR
RET]

CREATH
(co
ma|

RET]

URNS SI StillImage

SI_StillImage
URN NEW SI StillImage (SI_getDLContent (reference),explicitFormat) .
SI content (CAST
SI contentlLength (CAST
SI refergnee (reference)

(NULL AS BINARY LARGE OBJECT (SI MaxContentLength)))|.
(NULL AS INTEGER)).

CONSTRUCTOR METHOD SI_StillImage

ntentiBINARY LARGE OBJECT(SI_MaXContentLength),
iptainFeatures INTEGER)
URNS SI StillImage

FOR SI_StillImage

BEG

IN
DECLARE
DECLARE

SET fmt
IF fmt IS
SIGNAL
SET
END IF;
RETURN
CASE

WHEN maintainFeatures

18 Still Image Types

fmt CHARACTER VARYING (SI MaxFormatLength) ;
FormatError CONDITION FOR SQLSTATE

'2FF10°';

SI format (content) ;
NULL THEN
FormatError

MESSAGE TEXT = 'illegal image format specification';

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.
SI content (content) .
SI contentlLength (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 MaxFormatkength),

maintainFeatures INTEGER)

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) ;

SET iFormat = TRIM(BOTH ' '"EROM SI format (content));
SET eFormat = TRIM(BOTH 'l FROM explicitFormat);
IF eFormat IS NULL OR
NOT (
(ST supportedFormat (eFormat) = 1 AND
CASE
WHEN iFexmat IS NULL THEN
FALSE
ELSE
iFormat = eFormat
END)Y OR
(8T supportedFormat (eFormat) = 0 AND
iFormat 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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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

Definitional Rules

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

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

Descriptiorn
1) The method SI_Stilllmage(BINARY LARGE OBJECT) takes the following input paranieter:
a) a BINARY LARGE OBJECT value content.
2) For the method SI_Stilllmage(BINARY LARGE OBJECT):
a) Let FMT be the result of the value expression: SI_Format(content).

b) Case:

If FMT is the null value, then an exception condition is raiseéd: 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 thevalue expression: LENGTH(content).
3) the SI_reference attribute set to thewull value.

4) the SI_format attribute set to FM~

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

6) the SI_width attribute setto the value expression: SI_width(content).

3) The method SI_Stilllmage(BINARY LARGE OBJECT, CHARACTER VARYING) takes the following input
parametlers:
a) a BINARY LARGE OBJECT value content,
b) a CHARACTERYARYING value explicitFormat.
4) For the method S/ Stilllmage(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), 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:

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).

b) 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 parameter:

a)] a DATALINK value reference,
b] a CHARACTER VARYING value explicitFormat.

7) If gny 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.~illegal image format
specification.

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

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

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

8) The method S/_Stilllmage(BINARY LARGE OBJECT;' INTEGER) takes the following input parpmeter:
a) a BINARY LARGE OBJECT value content,
b] an INTEGER value maintainFeatures.
9) Fof the method SI_Stilllmage(BINARY LARGE OBJECT, INTEGER):
a] Let FMT be the result of the value expression: SI_Format(content).

b] Case:

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

ii) Otherwise, return an S/_Stilllmage value with:
1) the SK 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)
i)

explicitFormat is the null value.

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.

b) Oth
i
i)
)
)

~

iii
iv

\

~

Vi

~

vii)

51.3
Purpose
Update the

Definition

Si

CREATH

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

prwise, return an S/_Stilllmage value with:

the SI_content attribute set to content.

the SI_contentLength attribute set to the value expression: LENGTH(contenty.

the SI_reference attribute set to the null value.

the S/ _format attribute set to explicitFormat.

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

the SI_width attribute set to the value expression: SI_width{content).

If maintainFeatures is equal 1 (one), then the S/_Stilllmage value regenerates the values of

the implementation-dependent image feature attributes’values.

| setContent Method

S/_Stilllmage content.

METHOD SI setContent

DM

the all

(cdntent BINARY LARGE OBUJECT (SI MaxContentLength))
RETURNS SI StillImage
FOR SI_StillImage
BEQJIN
DECLARE NullIhstance CONDITION FOR SQLSTATE '2202D';
DECLARE InyalidInput CONDITION FOR SQLSTATE '2FF01';
IF SELE.MS NULL THEN
SIGNAL NullInstance
SET MESSAGE TEXT = 'null image value';
END,TF;
T TDTM(DHTU L) ! EFROM ST format (o~ n+an+))
TRIM(BOTH ' ' FROM SELF.SI_format) THEN
SIGNAL InvalidInput
SET MESSAGE TEXT = 'incorrect image format';
END TIF;
RETURN
CASE
WHEN SELF.SI_retainFeatures = 1 THEN

22 Still Image Types

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 length for the binary representation of the
SI_Stilllmage attribute SI content.

Description
1) The method SI_setContent(BINARY LARGE OBJECT) takes the following input paraméter:
a)] a BINARY LARGE OBJECT value content.

2) If the SI_retainFeatures attribute is set to 1 (one), then the SI_Stilllmage valuerregenerates the values of
thq all the implementation-dependent image feature attributes values. If the, SDretainFeatures|attribute is
sef to 0 (zero), then no action is necessary.

5.1.4 SI_changeFormat Method
Purpose
Convert the format of an SI_Stilllmage value and adjust affected attributes.
Definitfion

CREATE METHOD SI changeFormat

(targetFormat CHARACTER VARYING (§I MaxFormatLength))

RETURNS SI StillImage

FOR SI StillImage

BEGIN
DECLARE UnsupportedConversion CONDITION FOR SQLSTATE '2FF11';
DECLARE UnsupportedReferences CONDITION FOR SQLSTATE '2FFl6';
DECLARE localContent BINARY LARGE OBJECT (SI MaxContentLength) ;

IF SELF.SI refewénce IS NOT NULL THEN
SIGNAL UnsupportedReferences
SET (MESSSAGE TEXT =
Y“format conversion not supported for references';
END IE;
IF NOT»SI supportedConversion (SELF.SI format, targetFormat) = 1| THEN
SIGNAL UnsupportedConversion
SET MESSAGE TEXT =
'unsupported image format conversion specified';

END IF;
IF TRIM(BOTH ' ' FROM targetFormat) =
TRIM(BOTH ' ' FROM SELF.SI 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 IF;

END

Definitiona

1) SI_Max
an imag

Descriptiorn
1) The me
a)acC

2) Case:

a) If th
SQ

b) If th
targ
ima

c) If ta

d) Oth

i)

~

Rules

FormatLength is the implementation-defined maximum length for the character representatipn of

e format indication.

hod SI_changeFormat(CHARACTER VARYING) takes the following input‘parameter:
HARACTER VARYING value targetFormat.

e image content is referenced by SELF.SI_reference, then\an exception condition is raised:
/MM Still Image exception — format conversion not supported for references.

e implementation does not support the conversionbetween the formats SELF.SI_format an
etFormat, then an exception condition is raised:"SQL/MM Still Image exception — unsupport
pe format conversion specified.

rgetFormat and SELF.SI_format are equivalent, SELF is returned unchanged.
brwise,

SELF.SI_content is converted to the format targetFormat, and the values of
SELF.SI_contentLength, SELF.SI _format, SELF.SI_height, and SELF.SI_width are adjuste
reflect the properties of the new value of SELF.SI_content.

d to

If the SI_retainFeatures attribute is set to 1 (one), then the SI_Stilllmage value regenerates|the
values of the all theimplementation-dependent image feature attributes values. If the

S|_retainFeatures)attribute is set to 0 (zero), then no action is necessary.

5.1.5 Sl| Scale Methods
Purpose
Scale the canténtof an S/_Stilllmage value and adjust affected attributes.
Definition
CREATE METHOD SI Scale
(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;

24 Still Image Types
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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
height
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 ST supportedScale (SELF.SI format) 71 THEN
SIGNAL InvalidInput
SET MESSAGE TEXT =
'illegal specification for{scaling';
END TIF;
SET localContent =

RETURN
CASE
WHEN SELF.SI retainKeatures = 1 THEN
SELF.
SI content(localContent).
SI contenrtLength (LENGTH (localContent)) .
SI_height (SI _height (localContent)) .
SI (width(SI_width (localContent)) .
SI, InitFeatures ()
ELSE
SELF.
SI content (localContent) .
SI contentLength (LENGTH (localContent)) .
SI height (SI height (localContent)) .
SI width(SI_width (localContent))
END;
END

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

CREATE METHOD SI Scale
(scaleFactor DOUBLE PRECISION)
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 |

b) an |
2) Case:

a) If th

NTEGER value height,
NTEGER value width.

e 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

indi

rais
c) Oth

~

~

3) The me
a)aD

5.1.6

Purpose

Si

Resize the g
Definition

CREATH
(heg

wi

RET
FOR
BEQ

ates that er\aling is_not ellppnrfnr‘l for imngne with-this 'Fnrms\i', then an nvr‘npﬁnn condition i

bd: SQL/MM Still Image exception — illegal specification for scaling.
brwise,

D

SELF.SI_content is scaled to fit into the bounding rectangle defined by the input parameter,
height and width by maintaining the aspect ratio of the size SELF.SI_height by SELF.SI_wi
The values of SELF.SI_contentLength, SELF.SI_height, and SELF.S|_widtharé adjusted tq
reflect the properties of the new value of SELF.SI_content. The interpolation technique use
scale the image is implementation-defined.

If the SI_retainFeatures attribute is set to 1 (one), then the SI_Stilllmiage value regenerates
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.

hod SI_Scale(DOUBLE PRECISION) takes the following iaput parameter:
DUBLE PRECISION value scaleFactor.

| Resize Methods

ontent of an S/_Stilllmage value and adjust affected attributes.

METHOD SI Resize
ight INTEGER,
dth INTEGER)
URNS SI StillImage
SI _StillImage

IN
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE

InvalidInput CONDITION FOR SQLSTATE ’'2FF20’;
UnsupportedReferences CONDITION FOR SQLSTATE '2FF21';
hocalContent BINARY LARGE OBJECT (SI_MaxContentLength) ;
resizeHeight INTEGER;

resizeWidth INTEGER;

TEWSELF.SI reference IS NOT NULL THEN

26 Still Image Types

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

th.

d to

the
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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
SIGNAL InvalidInput
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 (localContent) .
SI contentLength (LENGTH (localContent)).
SI height (resizeHeIght) .
SI width (resizeWddth) .
SI InitFeatures®)
END;
END

Definifional Rules

1) SI|MaxContentLength is the implementation-defined maximum length of the binary representgtion of the
SI | Stilllmage attribute SI_caéntent.

Description
1) The method SI_Resize(INTEGER, INTEGER) takes the following input parameters:
a] an INTEGER\value height,
b] an INTEGER value width.
2) Cake:

a] ifthe image content is referenced by SELF.S/_reference, then an exception condition is rdised:
SQL/MM Siill Tmage exception — resizing not supported for references.

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

c¢) Otherwise,

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.S/_contentLength, 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.
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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 SOLSTATE '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 (SELF.SI content, angle);
RETURN
CASE
WHEN SELF.SI retainFeatures =l'THEN
SELF.
SI content (localContent) .
SI contentLength (LENGTH (localContent)).
SI height (SI height (localContent)) .
SI width(SI_width (localContent)) .
SI InitFeaturés ()
ELSE
SELF.
SI content (localContent) .
SI gontentLength (LENGTH (localContent)) .
Sl height (SI_height (localContent)) .
SIwidth (SI_width (localContent))
END;
ENJ

Definitional Rules

1) SI_Max{ContentLength is the implementation-defined maximum length for the binary representation|of the
SI_Stilllinage attribute SI_content.

Description
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,
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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.

51.8 SI_Thumbnail Methods

Purpose

The SI| Thumbnail method derives a thumbnail from an S/_Stilllmage value.

Definitfion

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 FQRNSQLSTATE '2FF12';

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 specification for thumbnail generation';
END TIF;
RETURN SI deriveThumbnail (SELF, height, width);
END

Definifional Rules
1) SI| ThumbnailHeight isthe implementation-dependent height for the resulting thumbnail.
2) SI|ThumbnailWidth is the implementation-dependent width for the resulting thumbnail.

3) 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
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 ('ST 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 IF;

IF SELF.SI content IS NULL OR
SI_supportedFeature ('SI ColorHistogram', SELF) ,/5\0 THEN
-- Set implementation-dependent attributes repré&senting
-- color histogram to NULL

ELSE
-- Set implementation-dependent attributes representing
-- color histogram to color histogram{returned by
-— SI ColorHistogram(SELF)

END IF;

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

ELSE
-- Set implementation-dependent attributes representing
-- positional color t¢)positional color returned by
-— SI PositionalColor (SELF)

END IF;

IF SELF.ST content{IS NULL OR
SI supportedEeature ('SI Texture', SELF) = 0 THEN
-- Set implementation-dependent attributes representing
-—- textureto NULL

ELSE
-- Seg \implementation-dependent attributes representing
-— texture to texture returned by
-7=5T Texture (SELF)

END{ LF;

RETYRN SELF.SI retainFeatures(l);

EN
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);
END

Description

1) The method SI_ClearFeatures takes no parameters.

2) Sel the S/ _retainFeatures attribute of SELF to 0 (zero), indicating that the feature attributes ar¢ not to be
mdintained when the value of the S/_Stilllmage value (represented by SELF) changes;

3) Se} values of the all the implementation-dependent image feature attributes values-of SELF to|the null
value.

5.1.11| SI_Score Methods
Purpose
Returng the similarity of an image feature value to a feature value given as an argument.
Definifion

CREATE METHOD SI Score

(averageColorFeature SI AverageColor)
RETURNS DOUBLE PRECISION

FOR SI_StillImage

RETURN averageColorFeature.SI Secotre (SELF)

CREATE METHOD SI Score

(colorHistogramFeature SI C@lorHistogram)
RETURNS DOUBLE PRECISION

FOR SI_StillImage

RETURN colorHistogramKEeature.SI Score (SELF)

CREATE METHOD SI Scofxe

(positionalColorFeature SI PositionalColor)
RETURNS DOUBLES-RRECISION

FOR SI_StilllImage

RETURN positionalColorFeature.SI Score (SELF)

CREATE METHOD SI Score

(textlreFeature SI Texture)

RETURNS DOUBLE PRECISION

EOR-SI StillImage

RETURN textureFeature.SI Score (SELF)

CREATE METHOD SI Score
(featurelList SI 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
SI1_Score(SI_AverageColor) is implementation-dependent.
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represe
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bl _ColorHistogram value colorHistogramFeature.

hod SI_Score(SI_ColorHistogram) returns a value greater than or equal to 0 (zero).‘ [The lo
ned value, the better the color histogram value of SELF is characterized by the colof histog
hted by colorHistogramFeature, which is used for scoring SELF.

ELF or colorHistogramFeature is the null value, or if SELF.S/_content @and the result of the f

supported for SELF, then the null value is returned.

brwise, the exact relationship between colorHistogramFeature;"SELF, and the result of
Score(SI_ColorHistogram) is implementation-dependent.

hod SI_Score(SI_PositionalColor) takes the following.input parameter:
b|_PositionalColor value positionalColorFeature.

hod SI_Score(S!_PositionalColor) returns a value greater than or equal to 0 (zero). For sco|
ELF is effectively divided into n by m rectangles, such that the product of n and m equals
berSections. For each rectangle, the most.significant color is implementation-defined. The |
ned value, the better the n by m most significant colors of SELF is characterized by the mo
nt colors represented by positionalColérFeature, which is used for scoring SELF.

m itself. However, the division shall be performed in the same fashion for the SI_Score(S/_Positional,

cation SI_getDLE€entent(SELF.SI_reference) is the null value, or if the positional color featu
supported for SELF, then the null value is returned.

prwise, thelexact relationship between positionalColorFeature, SELF, and the result of
Score(SI\.PositionalColor) is implementation-dependent.

hod(S] " Score(SI_Texture) takes the following input parameter:

a) an ¢

wer
ram

inction

cation SI_getDLContent(SELF.SI_reference) is the null value, or if the Color histogram featdre is

Fing
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The way in which SELF is divided int6@_ S/_NumberSections rectangles is implementation-dependent, @s well

Color)

ELF or positionalColorFeature is the null value, or if SELF.SI_content and the result of the fiinction

reis

b/ “Texture value textureFeature

8) The method SI_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,
featurel ist Ql_Dcntf‘IrFfrlA/ghf, and featurel ist. QI_TnyhlranrlA/ghf isQ (7nrn)

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"SELFK. Let N be
thg number of feature attributes of SELF that are not the null value. For i ranging from 1/(one){to N, let F;
be[the value of that attribute, and W, the value of the corresponding weight attribute.~Then the fesult is:

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

5.1.12| Functions Complementing SI_Stilllmage Methods
Purpose

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 A CHARACTER VARYING (SI MaxFormatLength))
RETURNS SI StillImage

LANGUAGE $SQE

DETERMINESTIC

READS ,SQL DATA

RETURNS NULL ON NULL INPUT

RETURN NEW SI StillImage (content, explicitFormat)

CREATE FUNCTION SI mkStillImage3
(reference DATALINK)
RETURNS SI_StillImage
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 SQL DATA

RETURNS NULL ON NULL INPUT

R e G A e & e o S

RET]

CREATH
(co

i o T I s B = L e e LR (. ] e
OV NIV O LT OCTI T T INMAagCe (COUITCCITC,  NMaTlTcarlircacorces/

FUNCTION SI mkStillImage6
ntent BINARY LARGE OBJECT (SI MaxFormatLength),

exyplicitFormat CHARACTER VARYING (SI MaxFormatLength),

ma|
RET]
LAN
DET]
REA
RET]
RET]

Definitiona

1) SI_Max
SI_Stilll

2) SI_Max
an imag

Description
1) The fun
a) aB

2) The fun
input pa

a)aB
b)aC
3) The fun
a)aD

4) The fun
parame

a)aD

intainFeatures INTEGER)

URNS SI StillImage

GUAGE SQL

ERMINISTIC

DS SQL DATA

[URNS NULL ON NULL INPUT

URN NEW SI StillImage (content, explicitFormat, (maintainFeatures)

Rules

ContentLength is the implementation-defined maximum¢ength for the binary representation
mage attribute SI_content.

FormatLength is the implementation-defined maximum length for the character representati
e format indication.

ction SI_mkStilllmage1(BINARY LARGEOBJECT) takes the following input parameter:
NARY LARGE OBJECT value content.

ction SI_mkStilllmage2(BINARY EARGE OBJECT, CHARACTER VARYING) takes the follg
rameters:

NARY LARGE OBJECT value content,

HARACTER VARYING‘value explicitFormat.

ction SI_mkStilllmage3(DATALINK) takes the following input parameter:
A\TALINK value reference.

ction SILmkStilllmage4(DATALINK, CHARACTER VARYING) takes the following input
ers:

A\TALINK value reference,

of the

bn of

wing

b) a CHARACTER VARYING value explicitFormat.
5) The function SI_mkStilllmage5(BINARY LARGE OBJECT, INTEGER) takes the following input parameter:

a) a Bl

NARY 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 Bl

NARY LARGE OBJECT value content,

b) a CHARACTER VARYING value explicitFormat,

¢) an INTEGER value maintainFeatures.
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5.1.13

SI_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

ISO/IEC 13249-5:2003(E)

CONTAINS SQL

RETURNS NULL ON NULL INPUT

STATIC DISPATCH

RETURN image.SI setContent (content)

Definifional Rules

1) S,

S1 | Stilllmage attribute SI_content.

Description

1) Th

pa
a
b

5.1.14

ameters:
an S/_Stilllmage value image,
a BINARY LARGE OBJECT value content.

SI_convertFormat Function

Purpose

Conve

t the format of an S/_Stilllmage value and adjust affected attributes.

Definitfion

CREATE FUNCTION SI convertkormat

Defini

an

Descri

(image SI StillImagey
targetFormat CHARACTER VARYING (SI MaxFormatLength))
RETURNS SI StillImage
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL INPUT
STATIC DESPATCH
RETURN_jimage.SI changeFormat (targetFormat)

ional Rules

image format indication.

ption

b function SI_chgContent(SI_Stilllmage, BINARY LARGE OBJECT) takes the following inpy

MaxContentLength is the implementation-defined maximum length for the binary representation of the

—

bntation of

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

SI_scalelmage Function

Purpose

Scale t

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

CREATE FUNCTION SI scaleImage
(image SI StillImage,
height INTEGER,
width INTEGER)

RETURNS SI StillImage

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

CALLED ON NULL INPUT

STATIC DISPATCH

RETURN image ST Scale (height width)

Descriptiorn
1) The fungtion SI_scalelmage(SI_Stilllmage, INTEGER, INTEGER) takes the following input parameters:
a) an $/_Stilllmage value image,

b) an INTEGER value height,

c) an INTEGER value width.

5.1.16 Sl zoomimage Function
Purpose
Scale the cantent of an SI_Stilllmage value and adjust affected attributes.
Definition

CREATH FUNCTION SI zoomImage
(image SI_StillImage,
scalleFactor DOUBLE PRECISION)
RETJURNS SI StillImage
LANGUAGE SQL
DETIERMINISTIC
READS SQL DATA
RETJURNS NULL ON NULL INPUT
STATIC DISPATCH
RETJURN image.SI Scale (sc@ileFactor)

Description
1) The fungtion SI_zoomImage(SI-_Stilllmage, DOUBLE PRECISION) takes the following input parameters:

a) an S/_Stilllmage value image,

b) a DOUBLE PRECISION:value scaleFactor.

5.1.17  Sl| resizelmage Function

Purpose

Resize the contentofam-St—Stifffrmage vatue andadjustaffected attributes:
Definition

CREATE FUNCTION SI_resizeImage
(image SI StillImage,
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
Purpose

Rotate the-cc

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)

Description
1) The function SI_rotatelmage(SI_Stilllmage, DOUBLE PRECISION) takes the following input pgrameters:

a)] an S/_Stilllmage value image,

b] a DOUBLE PRECISION value angle.

5.1.19| SI_getThmbnl Function

Purpose

The SI| getThmbnl derives a thumbnail ftom an S/_Stilllmage value.
Definition

CREATE FUNCTION SI_getThmbnl
(image SI_ StildImage)
RETURNS SI_StillImage
LANGUAGE SOQL

DETERMINESTIC

READS SQT~ DATA

CALLED_ON NULL INPUT
STATIC DISPATCH

RETURN image.SI Thumbnail ()

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

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

RETURNS NULL ON NULL INPUT
STATIC DISPATCH

RE THHRN . o my k] ] el ]
O\ ImMagce .o IITomolar (e rgIirc, WICCIT)

Descriptiorn

1) The fungtion SI_getSizedThmbnl(SI_Stilllmage, INTEGER, INTEGER) takes the following,input
parameflers:

a) an $/_Stilllmage value image,
b) an INTEGER value height,
c) an INTEGER value width.

5.1.21 Sl setimageFtrs Function
Purpose
Extract image features into the appropriate feature attributes and efiable on-going synchronization.
Definition

CREATH FUNCTION SI setImageFtrs
(image SI_StillImage )
RETJURNS SI StillImage
LANGUAGE SQL
DETIERMINISTIC
READS SQL DATA
RETJURNS NULL ON NULL INPUT
RETJURN image.SI InitFeatutes ()

Description
1) The fungtion SI_setimageFtrs(SI__Stilllmage) takes the following input parameter:

b) an $/_Stilllmage value.image.

5.1.22  SI| resetimageFtrs Function
Purpose

Clear imagd 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 NULIL ON NULIL 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 VARYING (SI MaxFormatLength)
DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL'INPUT

STATIC DISPATCH

RETURN image.SI\format

CREATE FUNCTION SI_getHeight
(image SItStillImage)
RETURNSAINTEGER
DETERMTNISTIC

CONTALNS SQL

RETURNS NULL ON NULL INPUT
STATIC DISPATCH

RETURN 1mage.sS1 nheignt

CREATE FUNCTION SI_getWidth
(image SI StillImage)
RETURNS INTEGER
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETURN image.SI width
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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:

a) an S/_Stilllmage value image.

2) S/ get(‘nnfnnf‘/Ql inlllmngn) returns the hinary rnprncnnfnfinn of the attribute S/ content of the.
SI_Stilllmage value image.

3) The fungtion SI_getContentLngth(SI_Stilllmage) takes the following input parameter:
a) an $/_Stilllmage value image.

4) SI_getQontentLngth(SI_Stilllmage) returns the length of the binary representation of-the"S/_Stilllmage
value image.

5) The fungtion SI_getReference(SI_Stilllmage) takes the following input parameter:
a) an $/_Stilllmage value image.

6) SI_getReference(SI_Stilllmage) returns the datalink value referencingdihe’image content of the
SI_Stilllmage value image.

7) The fungtion SI_getFormat(SI_Stilllmage) takes the following input parameter:
a) an $/_Stilllmage value image.

8) Sl _getFprmat(Sl_Stilllmage) returns the character representation of the image format indication of the
SI_Stilllmage value image.

9) The fungtion SI_getHeight(SI_Stilllmage) takes the.following input parameter:
a) an $/_Stilllmage value image.
10) SI_getHeight(SI_Stilllmage) returns the height of the SI_Stilllmage value image.
11) The fungtion SI_getWidth(SI_Stilllmage) takes the following input parameter:
a) an $/_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
Purpose

These functfons are only intended to be used within the methods S/_Stilllmage, SI_setContent,
SI_changeHormat,~SI_Scale, and SI_Thumbnail.

Definition

CREATE FUNCTION SI getDLContent
(reference DATALINK)
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—FONCFFON—STFTretoirt

(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 MaxContentLength))
RETURNS INTEGER

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

BEGIN

-- 1! See Description

CREATE FUNCTION SI supportedFeature

(featureName CHARAETER VARYING(SI MaxFeatureNameLength),
sourceImage SI_StillImage)

RETURNS INTEGER

LANGUAGE SQL

DETERMINISTIG

READS SQL \DATA

CALLED ONNULL INPUT

STATIC DISPATCH

RETURN
CASE
WHEN EXISTS (
SELECT *
FROM SI INFORMTN SCHEMA.SI IMAGE FORMAT FEATURES
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

CREATE FUNCTION SI supportedConversion
(sourceFormat CHARACTER VARYTNG(ST MaxFormatlLength)

tgrgetFormat CHARACTER VARYING (SI MaxFormatLength))
RETJURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CAIJLED ON NULL INPUT

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

CREATH FUNCTION SI supportedFormat
(sgecifiedFormat CHARACTER VARYEING (SI MaxFormatLength))
RETJURNS INTEGER
LANGUAGE SQL
DETIERMINISTIC
READS SQL DATA
CAIJLED ON NULL INPUT

RETJURN
CASE
WHEN EXISTS (
SELECT_*
EROM SI INFORMTN SCHEMA.SI TIMAGE FORMATS
WHERE TRIM(BOTH ' ' FROM SI FORMAT) =
TRIM(BOTH ' ' FROM specifiedFormat)
y THEN 1
ELSE O
END

CREATE FUNCTION SI scaleImageData
(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
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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 (
SELECT *
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 resizelmageData

(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 VARXYING (SI MaxFormatLength))
RETURNS INTEGER

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

CALLED ON NULL INPRUT

RETURN
CASE
WHEN EXISTS (
SELECT *
FROM SI INFORMTN_ SCHEMA.SI IMAGE FORMATS
WHERE TRIM(BOTH " '’ FROM SI FORMAT) =
TRIM(BOTH " ’ FROM sourceFormat) AND
SI RESIZE = 'YES’ )
THEN 1
ELSE 0
END

CREATE FUNCTION SI rotatelImageData
(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 (
SELECT *
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

CREATH FUNCTION SI deriveThumbnail
(image SI StillImage,
hgight INTEGER,
wildth INTEGER)
RETURNS SI StillImage
DETERMINISTIC
CONTAINS SQL
CAJLED ON NULL INPUT
STATIC DISPATCH
BEQIN

-- !! See Description

END

CREATH FUNCTION SI supportedThumbnail
(sdurceFormat CHARACTER VARYING(SI MaxFormatLength))
RETIURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
READS SQL DATA
CAILED ON NULL INPHT

RETJURN
CASE
WHEN EXBSTS (
SELECT *
FROM SI INFORMTN SCHEMA.SI THUMBNAIL FORMATS
WHERE TRIM(BOTH ' ' FROM SI_FORMAT) =
TRIM(BOTH ' ' FROM sourceFormat)
—PHEN—F
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:
a) a BINARY LARGE OBJECT value content.

sef of supported image formats. The determination of the image format includes a verifieation of the
consistency of the raw image itself.

5) Thg function SI_height(BINARY LARGE OBJECT) takes the following input parameter:
a)] a BINARY LARGE OBJECT value content.

6) The function SI_height(BINARY LARGE OBJECT) determines and returns the height of its patameter
image. The result is the null value if image is not in an image format is.amongst the implemengtation-
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) determines and returns the width of its parameter
image. The result is the null value if image is not in an‘image format that is amongst the implgmentation-
detfined set of supported image formats.

9) The function SI_supportedFeature(CHARACTER VARYING, SlI_Stilllmage) takes the following input
parameters:

a] a CHARACTER VARYING value featureName,

b) an SI_Stilllmage value sourcelmage.

10) Fof the function SI_supportedFeature(CHARACTER VARYING, SI_Stilllmage):
Cape:

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 sourcelmagg.SI_format
and whose SI_EEATURE_NAME column value is equivalent to featureName, then the resplt of this
function is 1 (one); i.e. the feature indicated by featureName is supported for sourcelmagd.

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

11) The function SI_convert(BINARY LARGE OBJECT, CHARACTER VARYING, CHARACTER VYARYING)
takies 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
SI_INFORMTN_SCHEMA contains a row whose SI_SOURCE_FORMAT and SI_TARGET_FORMAT
column values are equivalent to sourceFormat and targetFormat, respectively, then the result of this

fundfion is T (oney); 1.€., an SI_Stlllmage value whose SI_format value 1S sourcerormat can be

con

b) Oth
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Case:
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row

is 1

b) Oth

17) The fun
input pa
a)aB
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Case:
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SI_width(imageData)).

19) The fun

Verted to an SI_Stilllmage value whose SI_format value is targetFormat.

brwise, the result is 0 (zero); i.e., that conversion is not supported.

ction SI_supportedFormat(CHARACTER VARYING) takes the following input parameter:
ARACTER VARYING value specifiedFormat.

function SI_supportedFormat(CHARACTER VARYING):

e view SI_IMAGE_FORMATS of the information schema SI_INFORMTN_SCHEMA contain
whose SI_ FORMAT column value is equivalent to specifiedFofmat, then the result of this fu
(one); i.e. specifiedFormat is a supported image format.

brwise, the result is 0 (zero); i.e. specifiedFormat is not.d supported image format.

ction SI_scalelmageData(BINARY LARGE OBJECT, INTEGER, INTEGER) takes the follow
rameters:

NARY LARGE OBJECT value imageData,
NTEGER value height,
NTEGER value width.

ction SI_scalelmageData(BINARY.LARGE OBJECT, INTEGER, INTEGER) returns a scale
pf its parameter imageData.

b scaling fails, then an.exception condition is raised: SQL/MM Still Image exception — fatal ¢
ng image scaling.

brwise, the parameters height and width specify an outer bounding rectangle for the result A
aspect ratio'ofithe height and width of imageData shall be maintained for RET. Thus, the s
je ret shallhave a resulting height of MIN(height, SI_height( imageData)) and width of MIN

ction S| _supportedScale(CHARACTER VARYING) takes the following input parameter:

s a
nction

ing

j=

rror

RET.
till
width,

a) a Cl

HARACTER VARYING valuesourceFormat:

20) For the function SI_supportedScale(CHARACTER VARYING):

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

scal
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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.

Case:

allfthe resizing fails then an exception condition is raised. SQL/MM Still lmage exception = fatal error

during image resizing.

b] Otherwise, the parameters height and width specify the height and width for the resultret. [The aspect
ratio of the height and width of imageData might change for ret.

23) The function SI_supportedResize(CHARACTER VARYING) takes the following input paramefer:
a] a CHARACTER VARYING value sourceFormat.
24) Fof the function SI_supportedResize(CHARACTER VARYING):
Cape:

a] If the view SI_IMAGE_FORMATS of the Information Schema SIINFORMTN_SCHEMA cpntains a
row whose SI_ FORMAT column value is equivalent to sourceFormat and whose S/  RESIZE column
value is equivalent to 'YES’, then the result of this functiohis 1 (one); i. e. images whose fprmat
indication equals sourceFormat can be resized.

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

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

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

26) The function SI_rotatelmageData(BINARY LARGE OBJECT, DOUBLE PRECISION) returns g rotated
velsion 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, the 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 clgckwise. For
rotations-by an angle that is not a multiple of 90 degrees, the raw image is padded and thg height and
width,of the resulting still image are adjusted. The image is not scaled together with the rgtation.

27) The function 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
b) an

c) an

S|_Stilllmage value image,
INTEGER value height,
INTEGER value width.

30) The function SI_derive Thumbnail(SI_Stilllmage, INTEGER, INTEGER) derives and returns a thumbnail of

its para

Case:

b) Otherwise, let ret be the still image, which represents the derived thumbnail, that is returned by
SI_gleriveThumbnail. 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-asthe formiat of

the

31) The fun

a)acC

32) For the
Case:

a) Ifth
con
fung
sou

b) Oth
indi

meter image.

5till image image.
ction SI_supportedThumbnail(CHARACTER VARYING) takes the following-input parameter:
HARACTER VARYING value sourceFormat.

function SI_supportedThumbnail(CHARACTER VARYING):

b view SI_ THUMBNAIL_FORMATS of the information schema SI_ INFORMTN_SCHEMA
ains a row whose SI_ FORMAT column value is equivalént to sourceFormat, then the resul{ of this

tion is 1 (one); i.e. a thumbnail can be derived from animage whose format indication equdls
rcefFormat.

brwise, the result is 0 (zero); i.e. a thumbnail cannot be derived from an image whose formgt
Cation 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)

Provide the definition of the feature type SI_AverageColor and facilities for scoring S/_Stilllmage values using

values of the SI AverageColor type

Definition
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 NULL \INPUT,

METHOD SI Scoxg
(image S stilllImage)
RETURNS, DOUBLE PRECISION
LANGUAGE SOQL
DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL INPUT

Definitional Rules

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

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).
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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
(sdurcelImage SI StillImage)
RETURNS ST AverageColor
FOR SI AverageColor
BEQIN
DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF06';

IF sourceImage IS NULL OR
(sourceImage.SI content IS NULL AND
SI getDLContent (sourcelImage.SI reference) IS NULL) OR
NOT SI supportedFeature ('SI AverageColor', sourCelmage) = 1 THEN|
SIGNAL InvalidInput
SET MESSAGE TEXT =
'bad input image; average color fe&ture cannot be
determined’;
END TIF;

-- !! See Description

END

CREATH CONSTRUCTOR METHOD SI AveragegColor
(avlerageColor SI Color)
RETURNS ST AverageColor
FOR SI AverageColor
BEQIN
DECLARE InvalidInput\EONDITION FOR SQLSTATE '2FF02';

IF averageColor «IS+ NULL THEN
SIGNAL InvadidInput
SET MES3SAGE TEXT =

'dncorrect average color feature specification’;
END IF;
RETURN( SELF .
ST AverageColorSpec (averageColor) ;
END

Description

1) The method SI_AverageColor(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_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) Th

e method S/_AverageColor(SI_Color) takes the following input parameter:

a) an S/_Color value averageColor.

5) If the parameters of the method SI_AverageColor(SI_Color) is the null value, then an exceptio
is naised: SQL/MM Still Image exception — incorrect average color feature specification.

6.1.3
Purpo

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

Definifion

CR

Descri
1) Th
a

2) Th
ret
thg

C4

a

Sl_Score Method

5€

FATE METHOD SI_Score
(image SI_StillImage)
RETURNS DOUBLE PRECISION
FOR SI AverageColor
BEGIN

-— 1! See Description

END

ption

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

e method SI_Score(SI_Stilllmage) returns a value greater than or equal to 0 (zero). The loy
Lirned value, the better the average color of image is characterized by the average color rep
SI_AverageColor value used for scoring image.

Se:

If SELF or imageis'the null value, or if image.SI_content and the result of the function invq
SI_getDL Content(image.S|_reference) is the null value, or if the average color feature is n
supported-fotiimage, then the null value is returned.

Otherwise, the exact relationship between the values of SI_AverageColor, SI_Stilllmage a
result'of SI_Score(SI_Stilllmage) is implementation-dependent.

n condition

ver the
resented by

cation
Dt

nd the

6.1.4

LS| findAvgClrFunction

Purpose

Return

the SI_AverageColor value from an S/_Stilllmage value.

Definition

CREATE FUNCTION SI findAvgClr

© IS0/

(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.

Definition

CREATE—EUNCTION ST mkAugClr

(avlerageColor SI Color)

RETURNS ST AverageColor

DETIERMINISTIC

CONTAINS SQL

CAIJLED ON NULL INPUT

STATIC DISPATCH

RETIURN NEW SI AverageColor (averageColor)

Description
1) The fungtion SI_mkAvgClr(SI_Color) takes the following input parameter:

a) an $/_Color value averageColor.

6.1.6 Sl| ScoreByAvgClIr Function
Purpose
Determine gnd return the score of an S/_Stilllmage value to a given SI_AverageColor value.
Definition

CREATH FUNCTION SI ScoreByAvgClr
(fdature SI AverageColor,
infage SI_StillImage)

RET[URNS DOUBLE PRECISION
DETIERMINISTIC

READS SQL DATA

RETJURNS NULL ON NULL INPUT
STATIC DISPATCH

RETURN feature.SIl.S¢core (image)

Descriptiorn
1) The fungtion SI_ScoreByAvgClr(SI_AverageColor, SI_Stilllmage) takes the following input parametgrs:
a) an $/_AverageColor value feature,

b) an $/ _Stilllmage value image.

6.2 SI_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

ISO/IEC 13249-5:2003(E)

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

CONSTRUCTOR METHOD SI ColorHistogram

(oou_k,cIma\jc sI_StillIula\jC/
RETURNS SI ColorHistogram
SELF AS RESULT

LANGUAGE SQL

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 MaxHistogramLength],
frequencies DOUBLE PRECISION ARRAY[SI_MaxHistogramLength])
RETURNS SI ColorHistogram
SELF AS RESULT
LANGUAGE SOQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL “ENPUT,

METHOD SI Append
(color ST Color,
frequenecy DOUBLE PRECISION)
RETURNS SI ColorHistogram
SELF) AS RESULT
OANGUAGE 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),
c) a method S/_ColorHistogram(SI_Color ARRAY, DOUBLE PRECISION ARRAY),
d) a method SL_Append(SL Color, DOLIBLE PRECISIQN).
e) a method SI_Score(S!_Stilllmage),
f) a fupction SI_findCirHstgr(SI_Stilllmage),
g) a fupction SI_mkCirHstgr(SI_Color, DOUBLE PRECISION),
h) a fupction SI_arrayCirHstgr(SI_Color ARRAY, DOUBLE PRECISION ARRAY),
i) a fuhction SI_appendCirHstgr(SI_ColorHistogram, SI_Color, DOUBLE PRECISION),
j) afupction SI_ScoreByClirHstgr(SI_ColorHistogram, SI_Stilllmage).

2) The SI_[ColorHistogram type represents a sequence of color/frequency. pairs using the attributes:
a) an $/_Color ARRAY value SI_ColorsList,

b) a DDUBLE PRECISION ARRAY value SI_FrequenciesList{the DOUBLE PRECISION values df the
arrgy range from 0 (zero) to 100. The i-th value in this array is the frequency of the i-th color vglue in
SI_ColorsList. The arrays SI_ColorsList and SI_FrequenciesList have the same number of elements.

6.2.2 Sl| ColorHistogram Methods
Purpose

Return a spgcified SI_ColorHistogram value.
Definition

CREATH CONSTRUCTOR METHOD SIN€olorHistogram
(squrceImage SI_Stilllmage)
RETURNS SI ColorHistogwam
FOR SI ColorHistogriam
BEEIN
DECLARE InvdlidInput CONDITION FOR SQLSTATE '2FF08';

IF souree@lmage IS NULL OR
(sotinceImage.SI content IS NULL AND
SI»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;
RETURN SELF.

SI ColorsList (ARRAY[firstColor]) .

DL_J:‘ requellClesLISU (ARRAY [ LT redquellCy ][ ),

END

CREATE CONSTRUCTOR METHOD SI_ColorHistogram

(colors SI Color ARRAY[SI MaxHistogramLength],

frequencies DOUBLE PRECISION ARRAY[SI MaxHistogramLength())

RETURNS SI ColorHistogram

FOR SI ColorHistogram

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

IF colors IS NULL OR
frequencies IS NULL OR
CARDINALITY (colors) <> CARDINALITYAfrxequencies) THEN
SIGNAL InvalidInput
SET MESSAGE TEXT =
'incorrect color histogram feature specification';
END TIF;
SET i = 1;
WHILE i <= CARDINALITY (freguenhcies) DO
IF frequencies[i] < 0.0M\O0R frequencies[i] > 100.0 THEN
SIGNAL InvalidInput
SET MESSAGE TEXT =
'incorrect color histogram feature specification';
END IF;
SET 1 = 1 + A%
END WHILE;
RETURN SELF.
SI Colomslist (colors).
SI_FrequenciesList (frequencies);
END

Definifional Rulés

1) Sl|MaxHistogramLength is the implementation-defined maximum number of color/frequency gairs that are
adissible in an SI_ColorHistogram feature value.

Description

1) The method SI_ColorHistogram(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_ColorHistogram(SI_Stilllmage), then an
exception condition is raised: SQL/MM Still Image exception — bad input image; color histogram 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_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) an $/_Color value firstColor,
b) a DDUBLE PRECISION value frequency.

5) If any ofl the parameters of the method SI_ColorHistogram(SI_Color, DOUBLE PRECISION) is the pull
value, of if the frequency value is less than 0 (zero) or greater than 100, then an exception condition is
raised: BQL/MM Still Image exception — incorrect color histogram feature specificatjon.

6) The method S/_ColorHistogram(SI_Color ARRAY, DOUBLE PRECISION ARRAY) takes the follow|ng
input parameters:

a) an $/_Color ARRAY value colors,
b) a DDUBLE PRECISION ARRAY value frequencies.

7) If any off the parameters of the method SI_ColorHistogram(SI_Coler 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
cardinalfties of the arrays colors and frequencies are differept,'then an exception condition is raised
SQL/MM Still Image exception — incorrect color histogram:feature specification.

6.2.3 Sl| Append Method
Purpose
Extend an §/_ColorHistogram value by another (SI” Color, DOUBLE PRECISION) pair.
Definition

CREATH METHOD SI Append
(cdlor SI Color,
frlequency DOUBLE RRECISTION)
RETJURNS SI ColorHistogram
FOR SI ColorHistegram
BEQIN
DECLARE IAwalidInput CONDITION FOR SQLSTATE '2FF03';

IF CARDINALITY (SELF.SI ColorsList) = SI MaxHistogramLength OR
color IS NULL OR
frequency IS NULL OR
£

ral O _Oon £ 1
TregaeCcy \varmv) T Tregaecy T

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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Definitional Rules

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

Descri

ption

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 the null

va
rai

6.2.4

Purpose

Detern

Definitfion

CR]

Description

1) Th
a

2) Th
ret
ref

C4

a

6.2.5

1e_orif the freauencyv value is less than 0 (zero) or areater than 100 _then an exception con
7 | J \ 7 ~J L ™

sed: SQL/MM Still Image exception — incorrect color histogram feature specification.

SI_Score Method

ine and return the score of an S/_Stilllmage value to a given SI_ColorHistogram value.

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

-- 1! See Description

END

e method SI_Score(SI_Stilllmage) takesithe following input parameter:
an S/_Stilllmage value image.

e method SI_Score(SI_Stilllmage)teturns a value greater than or equal to 0 (zero). The loy
rned value, the better the caolorhistogram of image is characterized by the color histogram
resented by the SI_ColorHistogram value used for scoring image.

Se:

If SELF or imagelis)the null value or if image.SI_content and the result of the function invo
SI_getDL Content(image.S|_reference) is the null value, or if the color histogram feature is
supported feriimage, then the null value is returned.

Otherwise, the exact relationship between the values of SI_ColorHistogram, SI_Stilllmage
result:of SI_Score(SI_Stilllmage) is implementation-dependent.

dition is

ver the

cation
not

and the

SI_findClrHstgr Function

Purpose

Return

the SI_ColorHistogram value from an S/_Stilllmage value.

Definition

CREATE FUNCTION SI findClrHstgr

© ISO/IEC 2003 - All rights reserved

(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

Purpose

SI_

mkClIrHstgr Function

Return a specified SI_ColorHistogram value.

Definition

CREAT

(£1]

fy

RET]
DET]
CON
CAI|
STA
RET]

Descriptiorn
1) The fun
a) an

b) aD

6.2.7 Si

Purpose

Return a sp

Definition
CREATH
(co9
fr
RET]
DET]
REN
CATl

STA
RET]

Definitiona

1) SI_Max
admissi

EUNCTION ST mkClrH frj-r
rstColor SI Color,
equency DOUBLE PRECISION)
URNS SI ColorHistogram
ERMINISTIC
TAINS SQL
LED ON NULL INPUT
TIC DISPATCH

URN NEW SI ColorHistogram(firstColor, frequency)

ction SI_mkCirHstgr(SI_Color, DOUBLE PRECISION) takes thefellowing input parameters
b/ _Color value firstColor,
DUBLE PRECISION value frequency.

| arrayClIrHstgr Function
peified SI_ColorHistogram value.

FUNCTION SI arrayClrHstgr
lors SI Color ARRAY[SI MaxHistogramLength],
equencies DOUBLE PRECZFSION ARRAY[SI_MaxHistogramLength])
URNS SI ColorHistogram
ERMINISTIC
DS SQL DATA
LED ON NULL INPUT
TIC DISPATCH

URN NEW Sd&\€olorHistogram(colors, frequencies)

Rules

HistogramLength is the implementation-defined maximum number of color/frequency pairs 1
plein-an SI_ColorHistogram feature value.

hat are

Description

1) The function SI_arrayCirHstgr(SI_Color ARRAY, DOUBLE PRECISION ARRAY) takes the following input
parameters:

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

6.2.8

Purpose

SI_appendCirHstgr Function

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

Description

1) The function SI_appendCirHstgr(SI_ColorHistogram, SI_Color, DOUBLE PRECISION) takes the following
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

Determine and return the score of an SI_Stilllmage value to a given*SI/_ColorHistogram value.
Definifion

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 Score (image)

Description
1) The function SI_ScoreByCIrHstgr(SI_ColorHistogram, SI_Stilllmage) takes the following input parameters:
a)] an S/_ColorHistogram value feature,

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

6.3.1 S| PositionalColor Type

Purpose

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

MET

STRUCTOR METHOD SI PositionalColor
(sourceImage SI StillImage)
RETURNS SI PositionalColor

SELEF AS RESULT

LANGUAGE SQL

DETERMINISTIC

READS SQL DATA

CALLED ON NULL INPUT,

HOD SI Score

(image SI_StillImage)
RETURNS DOUBLE PRECISION
TANGUAGE SQT,

Definitiona

1) SI_Num
represe

2) The attr
EXECU

Descriptiorn
1) The SI_

a)am

b) am

c) afu

d) afu

2) The SI_|

a) an

6.3.2
Purpose

Return the §

Si

DETERMINISTIC
READS SQL DATA
RETURNS NULL ON NULL INPUT

Rules

berSections is the implementation-defined number of SI_AverageColor values’that are
nted by an SI_PositionalColor value.

bute S/_ColorPositions is not for public use. There are no GRANT statements granting
TE privilege on the observer and mutator functions for the attribute.SI ColorPositions.

PositionalColor type provides for public use:

cthod S/_PositionalColor(SI_Stilllmage),

ethod SI_Score(SI_Stilllmage),

hction SI_findPstnICIr(SI_Stilllmage),

hction SI_ScoreByPstnIClIr(SI_PositionalColofy SI_Stilllmage).
PositionalColor type represents lists of SK Color values using the attribute:
b/ _Color ARRAY value SI_ColorPositiens.

| PositionalColor Method

bl _PositionalColor value from an SI_Stilllmage value.

Definition
CREATH CONSTRUCTOR. METHOD SI PositionalColor
(squrceImage ST StillImage)
RETURNS ST \PositionalColor
FOR SI RasitionalColor
BEQJIN
DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF07';
IF sourceImage IS NULL OR
(sourceImage.SI content IS NULL 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 TIF;
-- !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.

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_PositionalColor feature is not supported for sourcelmage.

3) The method SI_PositionalColor(SI_Stilllmage) derives an SI_PositionalColor value from,the parameter
solircelmage. To that end, sourcelmage is effectively divided into n by m rectangles;.such that the
prqduct 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 ignificant
colprs is the SI_ColorPositions value of the returned SI_PositionalColor value)- Further details|on the
relationship between sourcelmage and the resulting SI_PositionalColor value, such as the vallies n and
m,|are implementation-dependent.

NQTE 7 If the sourcelmage.S|_retainFeatures attribute value is set to 1-(ane), then the implementatign-dependent
attiibute that represents the positional color feature value in the parameter.sourcelmage may be used to|construct the
SI |PositionalColor value.

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

6.3.3 Sl_Score Method
Purpose
Deternjine 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 PRECHESION
FOR SI PositionalColor
BEGIN

-- !l See)Description

END
Description

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

a) an SI_Stilllmage value image.

2) The method SI_Score(SI_Stilllmage) returns a value greater than or equal to 0 (zero). For scoring 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_PasitionalColor value from an S _Stilllmage value

Definition

CREATH FUNCTION SI_findPStnlClr
(squrceImage SI_StillImage)
RETURNS SI PositionalColor
DETIERMINISTIC
READS SQL DATA
CAIJLED ON NULL INPUT
STATIC DISPATCH
RETURN NEW SI PositionalColor (sourcelmage)

Description
1) The fungtion S/_findPstniCIr(SI_Stilllmage) takes the following inputyparameter:

a) an $/_Stilllmage value sourcelmage.

6.3.5 SlI[ ScoreByPstnICIr Function
Purpose
Determine gnd return the score of an SI_Stilllmage value to a given SI_PositionalColor value.
Definition
CREATH FUNCTION SI ScoreByPstplQlr

(fgature SI_PositionalColaér,

infage SI_StillImage)

RET[URNS DOUBLE PRECISION

DET[ERMINISTIC

READS SQL DATA

RETJURNS NULL ON~NULL INPUT

STATIC DISPATEH
RETURN featmre.SI Score (image)

Description

1) The fungtion\SI_ ScoreByPstnICIr(SI_PositionalColor, SI_Stilllmage) takes the following input paramjeters:

a) an $1PositionalColor value feature,

b) an S/_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 SI_StillImage)
RETURNS SI_Texture

SEEF—AS—RESTET
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

Definifional Rules

1) SI|MaxTextureLength is the implementation-defined number of bytes needed for the implemenptation-
defined encoded representation of an SI_Texture.

2) The attribute SI_TextureEncoding is not for public use. There are no GRANT statements grarjting
EXECUTE privilege on the observer and mutaterfunctions for the attribute SI_TextureEncodirg.

Description
1) Thie SI_Texture type provides for public\use:
a)] a method SI_Texture(SI_Stilllmage),
b] a method SI_Score(SI_Stillimage),
c] afunction SI_findTexture(SI_Stilllmage),
d] a function SI_ScereByTexture(feature SI_Texture, image SI_Stilllmage).
2) The SI_Texture type-provides for the representation of image textures using the attribute:

a] a CHARACTER VARYING value SI_TextureEncoding, the values of which represents imdge 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) an $/_Stilllmage value sourcelmage.

2) If any of the following is True for an invocation of the method SI_Texture(SI_Stilllmage); then an exgeption
conditioh is raised: SQL/MM Still Image exception — bad input image; texture feattre ‘cannot be
determiped.

a) soufcelmage is the null value.

b) soufcelmage.SI_content is the null value and the result of the functien’invocation
SI_getDL Content(image.S|_reference) is the null value.

c) SI_Texture feature is not supported for sourcelmage.

3) The method SI_Texture(SI_Stilllmage) derives an SI_Texturéyalue from the parameter sourcelmage.
The reldtionship between sourcelmage and the resulting S/ “Texture value is implementation-deperjdent.

NOTE 10 If the sourcelmage.SI_retainFeatures attribute value is set to 1 (one), then the implementation-dependent
attribute that represents the texture feature value in the pafameter sourcelmage may be used to construct the
SI_Textyre value.
6.4.3 Sl| Score Method
Purpose
Determine gnd return the score of an S/_Stilllmage value to a given SI_Texture value.
Definition

CREATH METHOD SI Scoxre
(imMage SI_StilllImage)
RETJURNS DOUBLE “PRECISION
FOR SI_Textuwre
BEQJIN

-— ("I\NSee Description

EN

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)
RETIURNS ST Texture

DETERMINISTIC

READS SQL DATA

CALLED ON NULL INPUT

STATIC DISPATCH

RETURN NEW ST Texture (sourcelmage)

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

a)] an S/_Stilllmage value sourcelmage.

6.4.5 SI_ScoreByTexture Function

Purpose

Determine and return the score of an SI_Stilllmage value to@'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 «INPUT
STATIC DISPATCH
RETURN feature.SI (S¢ore (image)

Description
1) The function SI_ScoreByTexture(SI_Texture, SI_Stilllmage) takes the following input parametérs:
a)] an S/_Texturewalue feature,

b] an S/_S8tilllmage value image.

6.5 Sl_FeatureList 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,
averageColorFeatureWeight DOUBLE PRECISION,
colorHistogramFeature SI_ ColorHistogram,
colornistogralredturewWelgilt DUUBLE FPREUISIUN,
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 PRECISION)
RETURNS SI Featurelist

SELEF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

METJHOD SI setFeature

(colorHistogramFeature SIyColorHistogram,
colorHistogramFeatureWe¥ght DOUBLE PRECISION)

RETURNS SI FeatureList

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

METHOD SI _setFeature

(positionalColorFeature SI PositionalColor,
positionalColorFeatureWeight DOUBLE PRECISION)
RETURNS SI_FeatureList

SEFEF AS RESULT

LANGUAGE SQL

DETERMINISTIC

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
SI_AvgCirFtr, SI_AvgCirFtrWght, SI_CIrHstgrfFtr, SI_CirHstgrFtrWght, SI_PstnICIrFtr, SI_PstnICIrFtrWght,
SI_TextureFtr, and SI_TextureFtrWght.

Description

1) Thie SI_FeatureList type provides for public use:

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

a method S/_setFeature(SI_AverageColor, DOUBLE PRECISION),
a method S/_setFeature(SI_ColorHistogram, DOUBLE PRECISION),
a method S/_setFeature(SI_PositionalColor, DOUBLE PRECISION),
a method S/_setFeature(SI_Texture, DOUBLE PRECISION);

a method S/I_Score(SI_Stilllmage),

a function SI_mkFtrList(SI_AverageColor, DOUBLEPRECISION, SI_ColorHistogram, DOlUBLE
PRECISION, SI_PositionalColor, DOUBLE PRECISION, SI_Texture, DOUBLE PRECISIQN),

h] a function SI_setAvgCIrFtr(SI_FeaturelList, SkAverageColor, DOUBLE PRECISION),

i] a function SI_setCirHstgrFtr(SI_FeatureListSI_ColorHistogram, DOUBLE PRECISION),
j] a function SI_setPstniICIrFtr(SI_FeaturelList, SI_PositionalColor, DOUBLE PRECISION),
k] a function SI_setTextureFtr(Sl_FeatureList, SI_Texture, DOUBLE PRECISION),

I] a function SI_ScoreByFtrList(SIFeatureList, SI_Stilllmage).

2) The SI_Featurelist type represents a list of weighted features using the attributes:

O

- O Q O

(o]

a)] an SI_AverageColor value SI_AvgCirFtr,

b] a DOUBLE PRECISION value SI_AvgCirFtrWght,
c)] an SI_ColorHistogram value SI_ClirHstgrFtr,

d] a DOUBLE.PRECISION value SI_CirHstgrFtrWght,
e] an S/ PesitionalColor value SI_PstnICIirFtr,

f] a/DOUBLE PRECISION value S/_Pstn/CIrFtriWght,

QI T 4 ! QL T 4 g
dilT ol _ TCAUUTT VAdlutT Ol ITCAWUrcrir,

h) a DOUBLE PRECISION value SI_TextureFtrWght.

«Q

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 ligt)specification';
END IF;
RETURN SELF.
SI AvgClrFtr (averageColorFeature) .
SI AvgClrFtrWght (
CASE
WHEN averageColorFeature ISNNULL THEN 0.0
ELSE averageColorFeatureWelght
END) .
SI ClrHstgrFtr(colorHistogramFeature).
SI ClrHstgrFtrWght (
CASE
WHEN colorHistogxamFeature IS NULL THEN 0.0
ELSE colorHistogramFeatureWeight
END) .
SI PstnlClrFtr(pogitionalColorFeature) .
SI PstnlClrFtrWght (
CASE
WHEN\positionalColorFeature IS NULL THEN 0.0
ELSE/positionalColorFeatureWeight
ENDY%~
SI TextureFtr (textureFeature).
SINFextureFtrWght (
CASE
WHEN textureFeature IS NULL THEN 0.0

T on  + ool a1 allos ~h
Bt e et Eewe gt
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

averageColorFeatureWeight, colorHistogramFeatureWeight, positionalColorFeatureWeight, or

textureFeatureWeight is the null value or less than 0 (zero), then an exception condition is raised:

S@

3) If 3
tex
Sl
res
p

)

6.5.3

Purpose

Modify

L/MM Stll Image exception — incorrect reature ISt speciication.

ny of the parameters averageColorFeature, colorHistogramFeature, positionalColorFeature
tureFeature is the null value, then the attribute value of SI_AvgCIrFtrWght, SI_CIrHstgrFtrA
PstnICIrFtrWght, or SI_TextureFtrWght, respectively, is set to 0 (zero), disregarding ‘the va
pective parameter averageColorFeatureWeight, colorHistogramFeature Weight;
sitionalColorFeatureWeight, or textureFeatureWeight.

SI_setFeature Methods

a designated feature attribute and the corresponding weight attribute of an SI_FeatureList

Definifion

CR

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

IF averageColorFeature IS NOT NULL AND
(averageColorFeatureWeight IS NULL OR
averageColorFeatureWeight < 0.0) THEN
SIGNAL InvalaidInput

END IF;
RETURN SELE
SI AvgGlrFtr (averageColorFeature) .
SI AvgClrFtrWght (
CASE
WHEN averageColorFeature IS NULL THEN 0.0
ELSE averageColorFeatureWeight
END) ;

SET MESSAGE TEXT = 'incorrect feature list specification'}

, or
ght,
ue of the

alue.

BEND

CREATE METHOD SI setFeature

© ISO/IEC 2003 - All rights reserved

(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 METHOD SI setFeature
(positionalColorFeature SI PositionalColor,
Prseea e e e e peie Loy Toooor DopoToToany
RETURNS SI Featurelist
FOH SI FeaturelList
BEQGIN
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 18 NULL THEN 0.0
ELSE positionalColorFeatureWeight
END) ;
END
CREATH METHOD SI setFeature
(tgxtureFeature SI Texture,
tgxtureFeatureWeight DOUBLE RBRECISION)
RETJURNS SI FeatureList
FOH SI FeaturelList
BEQIN
DECLARE InvalidInput) CONDITION FOR SQLSTATE '2FF04';
IF textureFeatutre IS NOT NULL AND
(textureFeatureWeight IS NULL OR
textureFeatureWeight < 0.0) THEN
SIGNALNInvalidInput
SET MESSAGE TEXT = 'incorrect feature list specification';
END IE;
RETURN SELF.
SI ClrHstgrFtr (textureFeature).
ST ClrHstgrEtrWght{
CASE
WHEN textureFeature IS NULL THEN 0.0
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 SI_setFeature(SI_ColorHistogram, DOUBLE PRECISION) takes the following input
parameters:

aJ] an ST_ColorHistogram value colorHistogrameature,

b) a DOUBLE PRECISION value colorHistogramFeature Weight.

4) Fof the method SI_setFeature(SI_ColorHistogram, DOUBLE PRECISION):.
Cape:

a] If the parameter colorHistogramFeature is not the null value and the parameter
colorHistogramFeatureWeight is the null value or less than 0 (zero), then~an exception corndition 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 ©f.the parameter
colorHistogramFeatureWeight.

5) The method SI_setFeature(SI_PositionalColor, DOUBLE PRECISION) takes the following inpiit
parameters:

a)] an S/_PositionalColor value positionalColorFeature;,

b) a DOUBLE PRECISION value positionalColorFeature Weight.

6) Fof the method SI_setFeature(SI_Positional€olor, DOUBLE PRECISION):
Cape:

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 condition is
raised: SQL/MM Still Image(exception — incorrect feature list specification.

b] If the parameter positionalColorFeature is the null value, then the attribute value of
SI_PstnICIrFtrWght is 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 parameters:
a)] an S/ _Texture value textureFeature,

b) a DOUBELE PRECISION value textureFeatureWeight.

8) Fof the'method SI_setFeature(S|_Texture, DOUBLE PRECISION):
Case:

a) If the parameter textureFeature is not the null value and the parameter 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.

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.SI AvgClrFtr IS NULL AND
SELF.SI ClrHstgrFtr IS NULL AND
SELF ST PstnlClrF+r TS NULI 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) )™ SI ClrHstgrFtrWght;
END TIF;
IF SELF.SI PstnlClrFtr IS NOT NULL%XTHEN
SET scoreResult = scoreResult @&
SELF.PstnlClrFtr.SI Score(image) * SI PstnlClrFtrWght;
END IF;
IF SELF.STI TextureFtr IS NQITINULL THEN
SET scoreResult = scoreResult +
SELF.TextureFtr.SE S8core (image) * SI TextureFtrWght;
END TIF;
RETURN scoreResult/t£otalWeight;

END
Description

1) The method SI_Score(SI_Stilllmage) takes the following input parameter:
a) an $/_Stilllmage value image.
2) The method SI_Seore(SI_Stilllmage) returns the null value if one of the following is true:
a) SEUF is the-null value.
b) image/s‘the null value.
¢) Thelvalues-SELESLAvgGCHE—SELE-SI-ClrHstgrFtr - SELE SI-PstniClrEtrand-SELE-SITextdreftr
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 ST 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, colorHistogramFeatureWeight,
positionalColorFeature, positionalColorFeatureWeight,
textureFeature, textureFeatureWeight)

Description

1) The function SI_mkFtrList(SI_AverageColor, DOUBLEPRECISION, SI_ColorHistogram, DOUBLE
PRECISION, Si_PositionalColor, DOUBLE PRECISION, SI_Texture, DOUBLE PRECISION) tgkes the

following input parameters:

a)] an SI_AverageColor value averageColorkeature,

a DOUBLE PRECISION value averageColorFeature Weight,
an SI_ColorHistogram value colerHistogramFeature,

a DOUBLE PRECISION value-colorHistogramFeature Weight,
an SI_PositionalColor value positionalColorFeature,

a DOUBLE PRECISION value positionalColorFeature Weight,

O

- ® QO O

g] an SI_Texture yalue textureFeature,
h)] a DOUBLE.PRECISION value textureFeatureWeight.

6.5.6 SI_ScoreByFtrList Function

Purpose

Determine‘and return the scare of an SI Stilllmage value ta a given SI Featurel ist 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 a designated feature attribute and the corresponding weight attribute of an SI_FeatureList value.

Definition

CREATH FUNCTION SI setAvgClrFtr
(fgaturelist SI Featurelist,
averageColorFeature SI AverageColor,
avlerageColorFeatureWeight DOUBLE PRECISION)
RETURNS SI Featurelist
DETIERMINISTIC
CONTAINS SQL
CAJLED ON NULL INPUT
STATIC DISPATCH
RETURN featurelist.
SI setFeature (averageColorFeature, averageColofFeatureWeight)

CREATH FUNCTION SI setClrHstgrFtr
(fgaturelList SI Featurelist,
cqlorHistogramFeature SI ColorHistogram,
cdlorHistogramFeatureWeight DOUBLE PRECISION)
RETURNS SI Featurelist
DETIERMINISTIC
CONTAINS SQL
CAJLED ON NULL INPUT
STATIC DISPATCH
RETURN featurelist.
SI setFeature (colorHistegramFeature, colorHistogramFeatureWeight)

CREATH FUNCTION SI setPstnlCIlrFtr
(fgaturelList SI Featufelist,
pdsitionalColorFeature SI PositionalColor,
pgsitionalColorFeatureWeight DOUBLE PRECISION)
RETURNS SI Featukelist
DETIERMINISTIC
CONTAINS SQL
CALED ON NYULL INPUT
STATIC DISPATCH
RETJURN featurelList.

SI/setFeature (positionalColorFeature, positionalColorFeatureWeight)

CREATE FUNCTION SI setTextureFtr
(featurelist SI 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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ption

1) The function SI_setAvgCirFtr(SI_FeaturelList, SI_AverageColor, DOUBLE PRECISION) takes the

foll

owing 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

foll

owing input parameters:

a) an SI_Featurelist value featurelList,

b
c

3) Th
foll

)

6.5.8
Purpo
Obtain

Definitfion

CR]

CR

an SI_ColorHistogram value colorHistogramFeature,

a DOUBLE PRECISION value colorHistogramFeature Weight.
b function SI_setPstnICIrW(SI_FeaturelList, SI_PositionalColor, DOUBLE PRECISION) take
owing input parameters:

an SI_FeaturelList value featurelList,

an S/_PositionalColor value positionalColorFeature,

a DOUBLE PRECISION value positionalColorFeature Weight.

b function SI_setTextureW(SI_FeatureList, SI_Texture, DOUBLE-PRECISION) takes the fo
ameters:

an S|_Featurelist value featurelList,

an SI_Texture value textureFeature,

a DOUBLE PRECISION value textureFeature Weight:

Regular Functions Complementing Observer Functions of type SI_FeatureList
5e

the value of a designated attribute fromian S/_FeatureList value.

FATE FUNCTION SI_getAnglrFtr
(featureList SI FeatudrelList)
RETURNS SI AverageColor
DETERMINISTIC

CONTAINS SQL

RETURNS NULL(ON NULL INPUT
STATIC DISPATCH

RETURN feattureList.SI AvgClrFtr

EATE FUNCTION SI_getAnglrFtrW
(featurelist SI Featurelist)
RETURNS DOUBLE PRECISION
DETPERMINISTIC

s the

lowing input

CONTATINS—SOE

RETURNS NULL ON NULL INPUT

STATIC DISPATCH

RETURN featureList.SI AvgClrFtrWght

CREATE FUNCTION SI getClrHstgrFtr

© ISO/IEC 2003 - All rights reserved

(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
(featureList SI FeaturelList)
RETURNS SI PositionalColor
DE TIERMPNETSTHE
CONTAINS SOQL
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETIURN featureList.SI_PstnlClrFtr

CREATH FUNCTION SI getPstnlClrFtrW
(fgaturelist SI Featurelist)
RETJURNS DOUBLE PRECISION
DETIERMINISTIC
CONTAINS SQL
RET[URNS NULL ON NULL INPUT
STATIC DISPATCH
RETJURN featureList.SI PstnlClrFtrWght

CREATH FUNCTION SI getTextureFtr
(fgaturelist SI Featurelist)
RETURNS SI Texture
DETIERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETURN featureList.SI TextureFtr

CREATH FUNCTION SI getTextureFtrW
(fgaturelList SI Featurelist)
RETIURNS DOUBLE PRECISION
DETIERMINISTIC
CONTAINS SQL
RETURNS NULL ON~NULL INPUT
STATIC DISPATCH
RETJURN featu¥eList.SI TextureFtrWght

Descriptiorn

1) The fungtion SI” getAvgClrFtr(SI_FeaturelList) takes the following input parameter:

a) an $ Featurel ist value featurel jst

2) The function 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.

6.6 Auxiliary Types and Routines

6.6.1 SI_Color Type
Purpose

Provid]e the definition of the type SI_Color and facilities for constructing values of this type:
Definitji

CREATE TYPE SI Color
AS (

on

-— 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 INRUT

Definifional Rules

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

of attributes.
Description
1) The SI_Gelor type provides for public use:
a) aimethod SI_RGBColor(INTEGER, INTEGER, INTEGER),
b) a function ST_mkRGBCI(INTEGER, INTEGER, INTEGER).

NOTE 11 An implementation may provide additional methods or functions to construct S/_Color values 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
(redValue INTEGER,
greenValue INTEGER,
blueValue INTEGER)
RETURNS SI_Color
FOR SI Color
BEGIN
DECLARE InvalidInput CONDITION FOR SQLSTATE '2FF05';

IF redValue IS NULL OR

R 1aluc Is I{IULL \JR
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 IF;

-- 1! See Description

END

Definitional Rules

1) SI_MaxRGBColor is the implementation-defined maximum value for each red, green, and blue valuges that

define 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) an INTEGER value redValue,
b) an INTEGER value greenValue,
c) an INTEGER value blueValue.

2) If any ofl the parameters is the null value, or if any of the input values are less than 0 (zero) or great
SI_MaxRGBColor, then an exception condition is raised: SQL/MM Still Image exception — incorrect
specification.

3) It is imp|lementation-dependent how the color value in the RGB color space, specified by its red, grg
and blug¢ values, is represented by the implementation-dependent set of attributes of the S/_Color t

6.6.3 SIf mkRGBCIr-Function

Purpose
Construct aspécified SI_Color value using the representation of colors in the RGB color space.

br than
color

en,
pe.

Definition

CREATE FUNCTION SI_mkRGBClr
(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

71

SQL/MM Still Image Information Schema

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 order to provide access to the same information that is available via the S| INFORMTN_SCHEMA to an

SQL-Agent
identifiers" g

An impleme|
in this Claus
7.2

Purpose
Identify the

Sl

Definition

CREATH
SET

7.3
Purpose
Identify the

Sl

Definition

CREATH
SET

7.4
Purpose

Identify the
supported fu

Sl

Definition

CREATH
SET

f Part 2 of ISO/IEC 9075, alternative views are provided that use only short identifiers. ’

htation may define objects that are associated with SI_INFORMTN_SCHEMA that are not d
e. An implementation may also add columns to tables that are defined in this Clause.

| FEATURES view
supported features.

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

| IMAGE_FORMATS view
upported image formats and the supported-functionality for images with these formats.

VIEW ST IMAGE FORMATS AS
ECT SI FORMAT, SI SCALE,~SI RESIZE, SI ROTATE
FROM SI DEFINITION SCHEMA.SI IMAGE FORMATS

| IMAGE_FORMAT_CONVERSIONS view

source and targetimage formats for which an image format conversion is supported and theg
nctionality foriimages with these formats.

VIEW ST IMAGE FORMAT CONVERSIONS AS
ECT/SI SOURCE FORMAT, SI TARGET FORMAT

hg

efined

7.5
Purpose
Identify the i

Si

Definition
CREATE

FRUM S1 DEFINITIUN SCUHREMA.SLI IMAGE FURMAT CLUNVERSIUNS

_IMAGE_FORMAT_FEATURES view

mage formats for which a certain basic feature is supported.

VIEW ST IMAGE FORMAT FEATURES AS

SELECT SI_FBRMAT, ST FEATURE NAME

80 SQL/MM

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
Purposge

List thg implementation-defined meta-variables and their values.
Definifion

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

7.8 Short name views

PurpoIe
Provide¢ alternative views that use only identifiers that do not requife Feature F391, "Long identifieqs", of Part 2
of ISOJIEC 9075.

Definifion

CREATE VIEW SI FORMAT CONVRSNS AS
SELECT SI SOURCE FORMAT, SI TARGET FORMAT
FROM SI DEFINITION SCHEMA.SI~IMAGE FORMAT CONVERSIONS

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

CREATE VIEW SI THUMBNAIL (FRMTS 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 definitional power of ISO/IEC 9075
allows. The table definitions are supplemented with assertions where appropriate. Each description

comprises three parts:

1. Thelfunction of the definition is stated.

2. The]

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

3. An ¢xplanation of the object.

The specifidation provides only a model of the base tables that are required, and does not\imply that an
implementation shall provide the functionality in the manner described in this clause.
8.2 SI_ FEATURES base table
Purpose
Identify the $upported features.
Definition
CREATH TABLE SI FEATURES
(
SI |[FEATURENAME CHARACTER VARYING (SI MaxKeatureNameLength),
SI |[FEATUREVALUE CHARACTER VARYING (256)\NOT NULL,

CON
CONSTRAINT SI FEATURES CHECK CHEEK
(CASE SI_FEATURENAME
WHEN 'SI AverageColor!)THEN
(SI_FEATUREVALUE(IN ('YES'))
WHEN 'SI ColorHisktegram' THEN
(SI_FEATUREVALUE IN ('YES'))

WHEN 'SI PositionalColor' THEN

(SI_FEATUREVALUE IN ('YES'))
WHEN 'SI Jexture' THEN

(ST _EEATUREVALUE IN ('YES'))
WHEN AS® Interface' THEN

(SL_FEATUREVALUE IN ('METHOD',
ELSE

UNKNOWN

BND)

STRAINT SI FEATURES PRIMARY KEY“PRIMARY KEY (SI FEATURENAME),

'FUNCTION'))

)

INSERT INTO SI_ FEATURES
( "SI AverageColor',
( 'SI ColorHistogram',
( 'SI PositionalColor',
( "SI Texture', 'YES' )

( SI_FEATURENAME,
"YES' ),

"YES' ),

"YES' ),

Definitional Rules

NOTE 12 The <else clause> in the <case expression> of the check
implementation-defined features to be included in this table.

SI FEATUREVALUE ) VALUES

constraint SI_FEATURES_CHECK allows

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 'S|_PositionalColor', the value of S| FEATUREVALUEps the
following meaning:

YHES The implementation supports the SI_PositionalColor Feature.

5) If the value of SI_ FEATURENAME is 'Sl_Texture', the value of SI_ FEATUREVALUE has the fpllowing
mganing:
YHES The implementation supports the SI_Texture Feature.

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

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

FUNCTION The implementation supports the Functiendriented approach according to itefn 2) in
Supclause 10.1, "Requirements for conformance”.

8.3 SI_IMAGE_FORMATS base table
Purpose

Identify the supported image formats and the supported functionality for images with these formatd.
Definition

CREATE TABLE ST IMAGE FORMATS

(

SI FORMAT CHARACTER)VARYING (SI MaxFormatLength) NOT NULL,
SI SCALE CHARACTER VARYING(3),

SI RESIZE CHARACTER VARYING (3),

SI ROTATE CHARACTER VARYING (3),

CONSTRAINT\'ST FORMATS PRIMARY KEY PRIMARY KEY (SI_FORMAT),
CONSTRAINT SI FORMATS SCALE VALUES
CHBCGK ( SI SCALE IN ( 'YES', 'NO' ) ),
CONSFRAINT SI_FORMATS RESIZE VALUES
CHECK ( SI RESIZE IN ( 'YES', 'NO' ) ),
CONSTRAINT ST 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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