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(c) The DEALER hierarchy (b) The TYPE hierarchy (a) The MAKER hierarchy
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Select    GPP, LPP, Sum(Delegates) as Delegates, Base-map = Election-Base-Map 

GPP, LPP

GPP LPP

NONE

D
R

Party

D

Region
Name

Election-L2-B

L2B-R1
L2B-R2
L2B-R3

Legislator

B1
B2
B3

(LPP)

Political Boundary

24
10

16

D
R

Governor

Party Party
(GPP) (LPP)

Legislator

D
D
R
D
R
D

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

Region
Name

L1-R1
L1-R2
L1-R3
L1-R4
L1-R5
L1-R6
L1-R7
L1-R8

Political Political Boundary Delegates

5
7
4
8
6

3
7

10

Election-L1

Delegates

GPP

A1: 13

A2: 16

A3: 21

Q6: 10

Q1: 5
Q2: 7

Q4: 8

Q5: 6

Q3: 4

Q8: 7Q7: 3

Map-L2-A Map-L2-B

Map-L3

Map-L1

ALL: 50

B1: 16

B2: 24

B3: 10

Data cube operator(Generated implicitly) Map cube operator

Aggregate by  SUM:Delegates

Map cube View

Data cube View

Cartographic preference Thickness =1,
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Cartographic
Visualization

n
2    tables, 2

n
maps,

SQL queries

n
2   group-by

n
2   map reclassify
queries on base map

Geometry
engine

Map-cube query

K * 2
n

pair

tables with maps
Associate derived

1 per cuboid 1 per cuboid

LEGEND

< map, table>

K = no of maps per cuboid
n = no of Reclassify attributes

Decompose work 
across DB engine &

Relational 
DB engine

Geometry engine

An album of maps showing
aggregate spatial/non-spatial data
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<base-map name> <name>

<base-table name> <name>

<base-map name>Map Cube Base-map =

Base-table = <base-table name>

( Where < join attribute list>

( And < join attribute list>) * ) ?

Data cube dimension

Reclassify by <attribute list>

<attribute list>

Cartographic preference <carto attribute list>

Aggregate by 

( , <name> )*

<aggregate list>

<aggregate list>

<aggregate unit>

<aggregate func> SUM | MAXN | MINN | COUNT | MEDIAN   

<attribute list>

<carto attribute list>

<carto-attribute> 

<carto-attribute-value pair> 

Color | Thickness | Texture | Annotation | 

< carto-attribute > =  <carto-value>

(, <carto-attribute-value pair> )

Text | Symbol | Layout | Legend | Title |

*
<carto-attribute-value pair> 

<join attribute list> <name> <operator> <name>

<aggregate unit> (<operator> <aggregate unit>)?

<aggregate func>:<name>

<name>? | <name> ( , <name> )*

No-of-map-per-cuboid | Normalize

<operator>

<num> <digit>+ +( . <digit>  ) ? ( E ( + | - )? <digit> + ) ?

<name>

<letter> 

<digit> 

<letter> ( <letter> | <digit> | <symbol> )

<symbol> 

0 | 1 | 2 | 3 | 4 | .... | 9 

A | B | ... | Z | a | b | ... | z 

<carto-value> <name> | <num>

*

- | _ | , | . | : 
= | > | < | + | - | * | /
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: Meaningful in the spatial application

Lat-Long Lat-Alt

Space = < Latitude, Longitude, Altitude>

Latitude AltitudeLongitude

Long-Alt

Non-Spatial

Aggregate
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