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CREATE TYPE COMPLEX (BaseType TYPE) WITHOUT OID
BaseType
BaseType

(PRIVATE RealPart Default 0,

PRIVATE ImagPart Default 0,
PUBLIC CREATE DESIGNATOR FUNCTION Complex
BaseType,

BaseType )

RETURNS COMPLEX(BaseType)

(IN  redlin
IN  imagmn
LANGUAGE SQL;

BEGIN

DECLARE z COMPLEX(BaseType),

IF realin IS NULL OR 1magn IS NULL
THEN RETURN NULL;

ENDJF,

SET z RealPart = reahn;

SET z ImagPart = imagn;

RETURN z;

PUBLIC CREATE ACTOR FUNCTION Add
(IN  complex] COMPLEX(BaseType),
IN complex2 COMPLEX(BaseType) )
RETURNS COMPLEX(BascType)
LANGUAGE SQL;
BEGIN

IF complex1 IS NULL OR complex2 1S NULL

THEN RETURN NULL;
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ENDIF;

RETURN Complex( RealPart(complex1)
+RealPart(complex2), ImagPart(complex1)
+ImagPart(complex2) );

END,

)

o] d& Bago Aol o] &5 9% 'COMPLEX'
2} ADTS] 2] E B9l Ao AR Z SQUMM
Part 19] General Purpose Facilitieso]] ¥ 3t5]o] gl&
Complex Number ADT2| % &1 A B E-& 1}ehi A
o]t}. o} o)A RealPart'e} TmagPart's= 'COMPLEX'
o fEF 'Complex()'¢t 'Add()'&
'COMPLEX'®] $tEo]tt. $45% )4} Complex()
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E(tree), L2} Z(graph), 28] (stack) 3 F(queue)s}
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SQLMMY] Part 1o ti@ F 53} 93 t}g3

2.
A2} 1993.6.
WD 1994.9.
CD 199%6. 1.
DIS 1997.2.
IS 1998.7.

3. Part 2: Full-Text

SQL/MMS] Part 29) A & full-textZ 9 3 ADTE S
23l a it} oo gt A2 (37, 21971 5)9t
Aek3g go) 7], 1 m FA7) H L3 do #

7) 59 A5 EEF7} 5 vl F o) obg A%
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Document Architecture)9} 22 THE 1SO E 5o W2
e 72 EMES AT+ AEE 274 Zolth

IEEE SFQL(Structured Full-Text Query Language)
Committee$} ¥ ¥-9] Full-Text Multimedia Database
Committee =3} 22 7] 29 full-text IEE& 2%
st} o] F2o] R AR 2 FelA it
28] 32 JTCI/SCI8 WG1, WG3 28] 12 WG83} 8
sto] SQL Full-Text Hlo]8] EFIolAe] A A% o4
T E Bl EE 83, Full-Text ADT S AA 3
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CD 1996. 1.
DIS 1997.2.
IS 1998.7.

4, Part 3: Spatial

SQL/MMS) Part 3 F2H A2t 2 A2 R A
29E 91 ADTES Uehl 2 siot 4 33 7
AE 91 vlg voley 7133 JRE RRE &
A= ol el &0l Al FH o] o] &£ ol&3fe] A
24 AA o8 BdE FIE ¢ Y= It o]
£ o8 e}¢) &2 Disjoint, Intersect, Coincide 53}
22 F3te) A A2 FrES ALY Pt 32
A A A violE] Bt & A 9oj, of o) e
Equal, Before, After, Start 53} 722 A] 7t

£ A|FYrh o] A7t i ADTES
TP F-E o2, @A o] ADTES SQUMM
Toz AReE AUA Ex SQL3
Ao 715 o2 AR g AYA o thg A7+ A
53 9l Part 3o 4 & Hot H34 A 23 dlo]E
BRlE A 92 712 volE Bl e B o8t
3 3ith

o] 2| & Part 39] W&, & Spatial | A AT < 7]
2 olole] BY € ADTE S 37 £ 2 b
3} 2,

¢ Data Types to support Spatio-Temporal Data
Geometric ADTs
¢ Time ADTs
Text and Symbol ADTs
Metadata ADTs
Temporal ADTs
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o Spatial ADTs
o Annotation ADTs
o Spatial-Temporal ADTs
o5 Ztzte] ADTE S o3 49 & ool 28
ol A sl 7)) Bt
7}. Data Types to support Spatio-
Temporal Data

7+ 2 378 dlolEl € Uehiz M3ty 93
2 712AQ doldl Bl &L Al Fste F-Eolth

4 Domain Je} 2 A|FH = 7] & volE g4
o] o= glon, ADT Jei= AFH = A
2220y 321 9] FF A A YA E A
A3} 7] $18 Coordinate ADTE©] 91t} 223 v
E ¥ X(matrix), 23] =(grid), A(cel) T3 22 72
2 £33} A2 E 91T Supporting ADTEC] EA]
gt

L}, Geometric ADTs

A

A2 &l H K9] o] Lo HEe ADTES B9
3ta glom, B o) d ADTE & A 271l A2 A
AsBA AZE ol FH 671419 21522 74
5o} 9t} o] EFol|A] 249 ADT+ ST_ Geometric
ObjectZ, Y A] Geometric ADTE 2 o] ADTS] A B
EFel(subtype)ell &l 3et. o] 2739 ADTS} o] A9
A9 A8 & 93 ADTQ ST_Geometric
Aggregate7} 3h}e] 2§22 BRI, Unjx] ADT
EL O A F/E UH A itk
Point ADT, Line ADT, Vector ADT, Volumn ADT, ~1g]
3 Cellular Structure ADT. o] £ & & 4 9
ST_GeometricObjecte] A BE}Q] 0 2 A oJ5lo] &3



ASUSHEN oA M4z 19954 18

3, +4 7 2FdA e AA MEEYE
(ST_Point, ST _VectorLine, ST_VectorArea,
ST_VectorVolumn, ST_CellularStructure)o] & 2] 5] o
913 ThA] 2709] M HEN] © 2 1ol ADTE ] 3
olg A ¥t}. Z Point ADT Z2&2¢] 7§ ST_Point
ADT7} ST_GeometricObject2] A HEIY 02 7 o] 5]
i), tA] U A) ST AlignedPoint, ST VectorAtPoint,
ST_DEMPoint 52 ST Point2] A HE}¢] 2.2 7 o] ¥
of Jitt. o|ZA Az ASAAE o] FH dA 58
7he] A28 & #d ADTS 0] 49 € “efojch.

cl, Time ADTs

A24A B re] A2 E 918 ADTS S A 2o 3]
o} ‘2 7Hdate) sk A| ZHiime), LR 9] 242 Ginterval), 2
2] 31 A& A] 7H(duration) 5] A B2 ¥ 4 Y=
s AqQa.

A7 g2l oAl ADTS o] Belso] Ak
ST_TimeObject, ST_DateTime, ST_Interval, ST

Duration, ST_TimeAggregate.

g}, Text and Symbol ADTs

EAR R A& 3 ADTE S F 9l 5ta ok
AL ezt A Fo| obd FH ] AL £H
FHE LT  Y=E dA FoAHA7txn Yo
A4 9] 914 & ANSI®] CGM 2Hd(X3.122) & AHS-
8o Ueh) =2 )2 9loh.

of, Metadata ADTs

SQL/MMel| w2 vlo]E| &S o] §-3tel| jlojA 1|
2] dolol 3= vlely & th 2o} SQUMMO A S
EAE o] 43 to|HE A 93}

2 A4, 304 B4 L
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1 3lerz ol g A2 dolHES Aeler] 9
o Adel Bod FRE BT 5 JA=E vidg
ADTEo|t}.

A7 Y F 4¥E nY THA
(reference) % B& $]3F ST_SpatialReferencing, A] 7+
71EH B E ¢ g ST TemporalReferencing, 12] 3L
Aot & 59 AAd A N EFRE AT ST
GeneralLocation, &= 57 7 1 2] 2 (quality)2} <1 4} e}
€ Yehl7] 918 ST_Quality Fo] £ gttt o] vzt
BEE A BF XA 7 ST Metadata®: 5

owwE
FTEA B E w1 U

of EE 2o

7]

2y

foy

A

B}, Temporal ADTs

AT 9 THe] A% The e W62 B eleh
2 gt} A= ST _TemporalObject2}= ADTo]| ] 3l
Holele] A7k A7l s etES Belsm ok,
o] ADT& $-A TimeADTso A % o] € ST_Time
Objecte} Metadata ADTso| 4] & 9] €l ST_Temporal
Referencing & AH219] JjE HER ¥ 3sin, g
TR AZEIAEE A R P st Ak

ST_TemporalObjectoll A & 2lst3 Q& A A
AU 2 At

¢ TemporallyDisjoint
¢ Simultaneous
o Meets
¢ Overlaps
OverlappedBy
¢ MetBy
¢ During

o Contains
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Starts
StartedBy
Finishes

FinishedBy

Before

o After

o] AAAEE EF o] (binary) AAAERA F
712} ST_TemporalObject B ¢]E} & t)Ad 0.2 ¥ w &}
o 1 A3}2 28] ABoolean) E}Y] 0 2 wg3ic}.

ST_TemporalObject®] o] o] ADTe] g4 o] &-&
9] @ ST_TemporalComposite©] 3}1} © Aol F o 9]
T e

Al Spatial ADTs

ol

A A& 7] 91 da vl 82 A3t
1 9tk @A) = ST_SpatialObject 2= ADTE 932
golel9) 27Hd A&7} /bestEE Aol 3 gk

o — 141 Geometric so| A FelH ST_
| ADT= 4 G icADTso| A A< d ST

GeometricObject2} Metadata ADTso| A 4 o] &
ST_Spatial Referencing S A}A1¢) ojE-jHEZ E3}
3, o 2j71A] FAAXAES A 2 A9
st glch

ST_SpatialObjecto] A} A 2jdt1 9l F7HA XA}
E2UsR AL AE

e Disjoint

¢ Intersect

* Adjacent

¢ Overlaps
.

Contains
Includes

Encircles
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e Surrounds

¢ Equals

o] AIAE L BT o] X (binary) AMAEEAN F
70<] ST_SpatialObject B E] & t4 o2 W] w3}y
3 A& B2 d(Boolean) E}Y] 0.2 WHEH3ct.

ST_SpatialObject £] o} o] ADTS] &3 o] &2 ¢
3l ST_SpatialCompositeo] % 2] o] 9l o
olEl9) 54 Et4 9 SHUE RasterADTE 0] EA)
@} el 3 2T Yeje) vlojelt Hezde) B
A7 2 Z € o] FE HolHES YEZ A
26t7] 918 GraphADTEo] W2 ol sof ot
GraphADTE )| & ) E 9] E (network) T-22] ]|
HE ARz xgdch

o}, Annotation ADTs

ST_AnnotationObject®} ST_AnnotationComposite F
ADT7} ) 2] 5|0} 9]0, ST AnnotationObjects= T+ 2.
57 ST_SpatialObject®] ojw & A& A 3al7] 93]
A9t} ST AnnotationObject= W32 0 2 F2}9}
7133 B & JeER & ST_TextOrSymbolObject 2}
ST_SpatialReferencing 2 | EB] FEZ 7[R 1L 9t}

X}, Spatial-Temporal ADTs

8 ADT& ST_SpatialTemporalObjectZ A
ST _SpatialObject9} ST_TemporalObjectel] 2] 8] S-A] ol
BEEAAES A AHEESloR B of 9l
122 543 NTAA §40] FAld o5
o] Aok a}= vl o] €] 2 YR 1 o] &-5}7] 9§ ADT
o]t}. ST_SpatialTemporalObject®] o] o] 2] 7] §H7]
o] -&& 9|3 ST_SpatialTemporalComposite®} ST_

F2HY

MultiTemporalRasterComposite©] &7 gt}
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o] 3 A 71&d Part 3¢] 712 dlolH EBYEH
ADTE £ F&3}e] <& Dol Yehiiet
SQL/MMS] Part 3¢l T g &3t A4 & oh23}

2.
K 1993.6
WD 1994.9
cD 1996.1
DIS 1997.2
IS 1998.7

V. o

=2

T A

i

SQL/MML & A 72341 SQL3ISOMEC Project
12134)¢ 2H & BAE 7HA 1 EFolH, SQL3
o] £23} 3 BAE IR EAE & Roltk
SQL3 9o = SQUMME o2 E&7 AA & 714
I3 3).

AA SQUMMe A Tk AR S| ZH 2 o] &

9184 JTC1/SC2/WG11(Language Binding)$} 3

Q82 Itk o] WAL Eal SQUMMOIA Bjgl

CE 1) SQL/MM Part 30l Fol& 7|2 HolH B2 ADTE

Data Types to support | Domains

Spatio-Temporal Data

ST_TimeType, ST_ZOngm, ST_UmtMeaning, ST_LocationatQualifier,
ST_DEMPointChoice, ST_OngmReference, ST_Gndorder, ST_CurveChoice,
ST_BreaklineChoice, ST_IsolmeForm, ST_DirectionThrough, ST_CellShape,
ST_ContourGeneration, ST_TextPath, ST_North, ST_HonzontalText, ST_VerticalText,
ST_HonzontalAdjustmentSystem, ST_Vertical AdjustmentSystem, ST_EllpsoidChorce,
ST_PosttioningMethod, ST_VerticalDatum, ST_Hemusphere, ST_ProjectionCategory,
ST_IndexScheme, ST_SoundingDatum, ST_Direction, ST_ConnectionDirection,
ST_Noding, ST_Overlapping, ST_Shanng, ST_SpaceFilling, ST_AnalyticalSpace,
ST_OffsetStructure

Coordmate ADTs

ST_Coordunate, ST_CoordT, ST_CoordXY, ST_CoordXT, ST_CoordXYZ,
ST_CoordXYT, ST_CoordXYZT

Supporting ADTs

ST Matrix, ST_StructuredData, ST_ContentStructure, ST_ElementStructure,
ST_RelativeEndPornts, ST_TextAlignment, ST_ArcDefinition, ST_GndReference,
ST_GndWithinGridReference, ST_GndFramework, ST_CellGeometry,
ST_GndLocation, ST_DrirectGndReference, ST_MortonNumber, ST _BitMaskValues

Geometric ADTs , Geometric ADTs

ST_GeometricObject, ST_GeometricAggregate

Point ADTs

ST_Point, ST_AlignedPornt, ST_VectorAtPoint, ST_DEMPoint, ST_CorrelationPoint,
ST_GeoidPoint, ST_GeoidPomntWithError, ST_PomtWithAthtude

Line ADTs

ST_VectorLine, ST_Arc, ST_ArcDirected, ST_Vector, ST_Segment, ST_OrientedArc,
ST_Breakline, ST_Isoline, ST_Contour, ST_Path, ST_Ring, ST_ArcClosed,
ST_RimngDrrected, ST_OnentedPath, ST_PathDirected

Vector Area ADTs

ST_VectorArea, ST_BoundedArea, ST_Polygon, ST_PolygonComplex, ST_Tnangle,
ST_VectorSurface, ST Plane, ST_TIN, ST_DEM, ST _Isolnes, ST_Contours,
ST_TINEnvelope, ST_SurfacePositions, ST_GeneralParametric

Volume ADTs

ST_VectorVolume, ST_TIN3D, ST_TIN3DComplex

Cellular Structure ADTs

ST_CellurlarStructure, ST_Gnd, ST_LocationsInGnid, ST_PomntGnd, ST_DEMGnd,
ST_XYCellGnd, ST_BoxGrid, ST_XYImageGnd, ST_XYZCellGnd,
ST_XYZImageGnd, ST_XYTCellGnd, ST_XYTImageGnd, ST_XYZTCellGnd,
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ST_XYZTImageGnd, ST_HexagonCellGrid, ST_TnangleCeliGnid

Time ADTs

ST_TimeObyect, ST_DateTime, ST_Interval, ST_Duration, ST_TimeAggregate

Text and Symbol ADTs

ST_TextOrSymbolObject, ST_TextOrSymbolAggregate, ST_TextLine,
ST_TextOnCurve, ST_TextMultiLine, ST_TextAndArrow, ST_Symbol

Metadata ADTs

ST_UTCOAfset, ST_TemporalReferencing, ST_ZDefimtion, ST_Projection,
ST_LatitudeAndLongitude, ST_UTM, ST_TransverseMercator, ST_Polyconic,

ST LamberConformal, ST_Cartesian, ST _Picture, ST_Polar, ST_Gnomonic,
ST_CoordinateSystem, ST_HonzontalReference, ST_VerticalReference,
ST_OffsetDenved, ST_Tile, ST_GeodeticReferenceSystem, ST_Tidallnfo,
ST_HydrographicReference, ST_Transform, ST_BoundingBox, ST_GeneralLocation,
ST_PositonalAccuracy, ST_Quality, ST_Structuring, ST_DataControl,

ST_SpatialReferencing, ST_Metadata

Temporal ADTs

ST_TemporalObject, ST_TemporalComposite

Spatial ADTs

ST_SpattalObject, ST_SpanalComposite

Raster ADTs

ST_Raster, ST_BlockRaster, ST_NormalRaster, ST_VoxelRaster, ST_SpaceTimeRaster,
ST_ImageRaster

Graph ADTs

ST_ConnectedTo, ST_ConnectedObject, ST_Graph, ST_AcyclicNetwork,
ST_SingleLmeNetwork, ST_GraphRouted

Annotation ADTs

ST_AnnotationObject, ST_AnnotationComposite

Spatial-Temporal ADTs

ST_Spatial TemporalObyect, ST_Spatial TemporalComposite,
ST_MultiTemporalRasterComposite

27 9} v A E S 0] CLID (ISOIEC CD 11404)Z 2| ¢
she ou g 2oy Aoy A B &
23} 28] TS TS BE0)A Holth

JTCI/SC21/WG6¢] ASN.1 Rapporteur 1 }+¢] &
202 SQLMMdA 2] ADTE ] ASN.1 (ISONEC
8824)0 2 47 BHEE sjx, TAES 53 9
2 7)o} ASN.1 Package (ISO/EC 8825)°] &g}z At
25 AEgE HE7] Aal =gtz Yok

SQLe] 2 Y o ofu|A] vlolele] P28} vA=
£ A s7] S8, ITCUSC249] ZFE 21209 wet
Y (Computer Graphic Metafile; CGM) & o] n] 2] ]
22| & 93 &5 15 (working group) 3 E& 1L
em, o] FE oA o] o]l SQL v o E BHYE
o) 443 oM 2 of7lA) BRY U2 22 5 9]
E5 855 SQLCAST §4-8 =& /e Zlojth
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ADT: Abstract Data Type

ASN. Abstract Syntax Notation

CD: Commuttee Draft

CGM: Computer Graphic Metafile

CLID. Common Language-Independent Data Type
DBL' Database Language

DIS Draft International Standard

HyTime: Hypermedia/Time-based Structuring Language
IRDS: Information Resource Dictionary System
IS: International Standard

ODA-" Open Document Archrtecture

ODIF: Office Document Interchange Form

OMG- Object Management Group
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PDES Product Data Exchange using STEP

SFQL- Structured Full-Text Query Language

SGML: Standard Generahized Markup Language
SQL/MM: SQL Multimedsa and Application Packages

‘WD. Working Document
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