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Motivation & goals

= The CityGML Energy ADE has reached an acceptable level of maturity

= Growing demand for an ADE-aware DB solution (not only Energy ADE!)
= Work in progress by the 3DCityDB development team

Automatic mapping from OO to ER model

Automatic generation of DB schema

Extension of the Importer/Exporter

All these fantastic goodies for any ADE!
BUT: it will take time till it is ready

= So far, lack of existing DB implementations for the Energy ADE:
= partial AND/OR
= non-open AND/OR
= poorly or not documented at all
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Motivation & goals

Implementation of the Energy ADE for PostgreSQL
= (Manual) mapping from OO to ER
= Complete implementation (for PostgreSQL) of v. 0.8
= Particular care of documentation
= Released soon under to Apache 2.0 license

Gather experience on how to extend to 3DCityDB

Offer a shared starting point to collect feedback, experiences, suggestions...

Contribute to foster adoption and further development of the Energy ADE
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Design criteria (excerpt)

Build upon the existing objects of the 3DCityDB... but keep the original
("vanilla") untouched (for the sake of the Importer/Exporter)

= Define a non-concurrent way of extending the 3DCityDB with any ADEs
(e.g. Energy ADE + UtilityNetwork ADE)

= Stay close to the original “style” of the 3DCityDB when it comes to tables,
constraints, naming conventions, data types, etc.

= Possibly keep the number of new tables in check

= |mplementation for PostgreSQL, but avoid potential technology lock-ins for
future conversions to other DBs (as far as possible)
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Implementation steps

= Define and agree upon rules to make the 3DCityDB "ADE-compatible”

= Enable to "register" any ADE
« Add a metadata module
» Add functions to help installing/removing an ADE
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Implementation steps

= Define and agree upon rules to make the 3DCityDB "ADE-compatible”

= Enable to "register" any ADE
« Add a metadata module
« Add functions to help installing/removing an ADE

= Define rules how to map ADE-classes to new/existing tables
« Adopt naming convention for new DB entities
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Implementation steps

= Define and agree upon rules to make the 3DCityDB "ADE-compatible”
= Enable to "register" any ADE
« Add a metadata module
« Add functions to help installing/removing an ADE
= Define rules how to map ADE-classes to new/existing tables
« Adopt naming convention for new DB entities
= Add an ADE-hook mechanism to certain existing functions. E.g.:
delete_building() 2 must work also with ADE-AbstractBuilding
delete_cityobject() - must work also with new CityObjects
delete_cityobjectgroup() - must work also with new CityObjects
get_envelope cityobject() 2 same as above
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Implementation steps

= Define and agree upon rules to make the 3DCityDB "ADE-compatible”
= Enable to "register" any ADE
« Add a metadata module
« Add functions to help installing/removing an ADE
= Define rules how to map ADE-classes to new/existing tables
« Adopt naming convention for new DB entities
= Add an ADE-hook mechanism to certain existing functions. E.g.:
« delete_building() = must work also with ADE-AbstractBuilding
» delete_cityobject() 2 must work also with new CityObjects
» delete_cityobjectgroup() 2 must work also with new CityObjects
« get_envelope_cityobject() > same as above

= (Enable/extend existing tools to be ADE-compatible: citygml4;,
Importer/Exporter, etc.)

= All rules are agreed upon within the 3DCityDB development team and are
being implemented for the next 3DCityDB release
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Implementation steps

= Define and agree upon rules to make the 3DCityDB "ADE-compatible”
= Enable to "register" any ADE
« Add a metadata module
« Add functions to help installing/removing an ADE
= Define rules how to map ADE-classes to new/existing tables
« Adopt naming convention for new DB entities
= Add an ADE-hook mechanism to certain existing functions. E.g.:
« delete_building() = must work also with ADE-AbstractBuilding
» delete_cityobject() 2 must work also with new CityObjects
» delete_cityobjectgroup() 2 must work also with new CityObjects
« get_envelope_cityobject() > same as above

= (Enable/extend existing tools to be ADE-compatible: citygml4;,
Importer/Exporter, etc.)

= All rules are agreed upon within the 3DCityDB development team and are
being implemented for the next 3DCityDB release



Metadata module

(as of 22 May 2017)

HML_MAMESPACE_PREFIX : W ARCHARZ(50)
HML_SCHEMA _LOCATION : VARCHAR2(4000) 1
KML_SCHEMAFILE : BLOB
HML_SCHEMAFILE_TYPE : WARCHARZ{25E)
ADE_ID : NUMBER

1D : NUMBER

MNAME : % ARCHARZ{1000)
DESCRIPTION : % ARCHARZ2({4000)
WERSION : VARCHARZ(S0)
DE_PREFIX : VARCHARZ{10)
¥ML_SCHEMAMAPPING _FILE : CLOB
DROP_DBE_SCRIPT : CLOB
CREATION_DATE : TIMESTAMP WITH TIME ZOME
CREATION_PERSONM : WV ARCHARZ(256)

TABLE
IIADEII

«PK=ADE_PK: ID

ADEID | 0.1

TABLE
N - SCHEMA"

ID': NUMBER

IS_ADE_ROOT : NUMBER(1, 0)
CITYGML_VERSION : VARCHAR2(50)
¥ML_NAMESPACE_URI - 'VARCHAR2(4000)

REFERENCING _ID

UNVERSIOMED TABLE

DATABASE_SRS
SRID : NUMBER(38, 0)
GML_SRS_NAME : VARCHAR2(1000)

«PHzDATABASE_SRS_PK: SRID

SCHEMA_REFERENCING
REFERENCING_ID : NUMBER
o |REFERENCED_ID : NUMBER

REFEREMCED_ID

«PH=SCHEMA_REFERENCING _PK: REFERENCIMNG_ID, REFEREMNCED_ID

«FK2SCHEMA_REFERENCING _FK1: REFERENCING_ID
D |«FK=SCHEMA_REFERENCING _FK2: REFERENCED_ID

1

«PKsSCHEMA_PK: ID
«FKSCHEMA_ADE_FI: ADE_ID

1 SCHEMA_ID

"OBJECTCLASS"

* D

SCHEMA,_TO_OBJECTCLASS
SCHEMA_ID : NUMBER
OBJECTCLASS D : NUMBER

«PKzSCHEMA_TO_OBJECTCLASS_PK: SCHEMA_ID, OBJECTCLASS_ID D

«FKzSCHEMA_TO_OBJECTCLASS _FK1: SCHEMA_ID
«FKsSCHEMA_TO_OBJECTCLASS_FK2: OBJECTCLASS_ID

TABLE

D : NUMBER
IS_ADE_CLASS : NUMBER(1, 0
CLASSNAME : VARCHAR2(256)
TABLENAME : VARCHAR2(30)
SUPERCLASS_ID : NUMBER

1 |BASECLASS_ID : NUMBER

OBJECTCLASS

OBJECTCLASS_ID
«PH=0OBJECTCLASS_PK: ID
«FR=z0BJECTCLASS _BASECLASS _FK: BASECLASS_ID
«FK=0BJECTCLASS _SUPERCLASS_FK: SUPERCLASS_ID

Image source: Courtesy of Z. Yao, TU Minchen

0.1
|

SUPERCLASS_ID

0.1
|

BASECLASS_ID
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Energy ADE
Energy ZADE 0.9
UtilityNetworks ADE 0.9

Dynamizer ADE 1.0

TABLE "ADE"

Energy Application Domain

Extension v. 0.9

Utility Wetwork Application Domain Extension w. utn

Dynamizer Application Domain Extension w. 1.0

dyn

TABLE "SCHEMA"

Edit Data - PostgreSQL 9.3 (localhost:5432) - energy_db2 - schema

File Edit View Tools Help

imEZa B | T| D[ nolimit -
xml_names| xml_schema_location xml_sche »
character v| character varvina(4000) bvtea
1 |2 http://www.opengis.net/gml gml http://schemas.opengis.net/gml/3.1.1/base/gml.xad <binars
2 |3 urn:casis:names:tc:clg:xsdschema:xAL:2.0 HAT http://docs.ocasis-open.org/election/external/=AL.xsd <binary
3 |4 http://www.ascc.net/xml/schematron sch <binarsy
4 |5 1.0 http://schemas.opengis.net/citygml/1.0 core http://schemas.opengis.net/citygml/1.0/cityGMLBase.xad <binarsy
5 |6 . http://schemas.opengis.net/citygml/appearance/1.0 app http://schemas.opengis.net/citygml/appearance/1.0/appearan|<binary
6 |7 1.0 http://schemas.opengis.net/citygml/building/1.0 bldg hittp://schemas.opengis.net/citygml/building/1.0/building.x <binary
7 |8 1.0 http://schemas.opengis.net/citygml/cityfurniture/1.0 |frn http://schemas.opengis.net/citygml/cityfurniture/1.0/cityF <binary
8 |3 1.0 http://schemas.opengis.net/citygml/cityobjectgroup/1.0 grp http://schemas.opengis.net/citygml/citycbjectgroup/1.0/cit|<binary
9 |10 1.0 http://schemas.opengis.net/citygml/generics/1.0 gen http://schemas.opengis.net/citygml/generics/1.0/generics.x <binary
10 |11 . http://schemas.opengis.net/citygml/landuse/1.0 luse http://schemas.opengis.net/citygml/landuse/1.0/landUse.xsd <binary
11 |12 1.0 hittp://schemas.opengis.net/citygml/relief/1.0 dem hittp://schemas.opengis.net/citygml/relief/1.0/relief.xsd |<binary
12 |13 1.0 hittp://schemas.opengis.net/citygml/transportation/1.0 |tran http://schemas.opengis.net/citygml/transportation/1.0/tran/<binary
13 |14 .0 http://schemas.opengis.net/citygml/vegetation/1.0 veg http://schemas.opengis.net/citygml/vegetation/1.0/vegetatii<binary
14 |15 1.0 http://schemas.opengis.net/citygml/waterbody/1.0 wtr http://schemas.opengis.net/citygml/waterbody/1.0/waterBody <binary
15 |16 . http://schemas.opengis.net/citygml/texturedsurface/1.0 tex http://schemas.opengis.net/citygml/texturedsurface/1.0/tex <binary
16 |17 2.0 http://schemas.opengis.net/citygml/2.0 core hittp://schemas.opengis.net/citygml/2.0/cityGMLEase.xsd <binarsy ™
i7 |18 2.0 hittp://schemas.opengis.net/citygml/appearance/2.0 app http://schemas.opengis.net/citygml/appearance/2.0/appearan|<binary
18 |15 2. http://schemas.opengis.net/citygml/bridge/2.0 brid http://schemas.opengis.net/citygml/bridge/2.0/bridge.x=sd | <binary
19 |20 2.0 http://schemas.opengis.net/citygml/building/2.0 bldg http://schemas.opengis.net/citygml/building/2.0/building.x <binary
20 |21 2.0 http://schemas.opengis.net/citygml/cityfurniture/2.0 frn http://schemas.opengis.net/citygml/cityfurniture/2.0/cityF <binary
21 |22 2.0 hittp://schemas.opengis.net/citygml/cityobjectgroup/2.0 grp hittp://schemas.opengis.net/citygml/cityobjectgroup/2.0/cit|<binary
22 |23 2.0 http://schemas.opengis.net/citygml/generics/2.0 gen http://schemas.opengis.net/citygml/generics/2.0/generics.x <binary
23 |24 2.0 http://schemas.opengis.net/citygml/landuse/2.0 luse http://schemas.opengis.net/citygml/landuse/2.0/landUse.x=sd <binary
24 |25 2.0 http://schemas.opengis.net/citygml/relief/2.0 dem http://schemas.opengis.net/citygml/relief/2.0/relief.xsd |<binarjy
25 |26 2.0 http://schemas.opengis.net/citygml/transportation/2.0 |tran http://schemas.opengis.net/citygml/transportation/2.0/tran/<binary
26 |27 2.0 http://schemas.opengis.net/citygml/tunnel/2.0 tun http://schemas.opengis.net/citygml/tunnel/2.0/tunnel.xsd |<binary
27 |28 2.0 hittp://schemas.opengis.net/citygml/vegetation/2.0 veqg http://schemas.opengis.net/citygml/vegetation/2.0/vegetati|<binary
28 |25 2.0 http://schemas.opengis.net/citygml/waterbody/2.0 wtr http://schemas.opengis.net/citygml/waterbody/2.0/waterBody <binary
29 (30 2.0 http://schemas.opengis.net/citygml/texturedsurface/2.0 tex http://schemas.opengis.net/citygml/texturedsurface/1.0/tex|<binary
30 http://ww.sigad.org/citygmi/‘l.D/energy/O.B.O http://www.sigad.org/citygml/‘l.D/energy/O.B.O/EnergyADE 0 -
31 |34 2 1 2.0 http://www.sig3d.org/citygml/2.0/energy/0.9.0 energy |http://www.sig3d.org/citygml/2.0/energy/0.5.0/EnergyADE 0 |<binary
32 |35 3 1 2.0 namepsace uri to utility network util url to schema location utility network <binarsy
33 |36 4 1 2.0 namepsace urli to dynamizer dynam url to schema location dynamizer <binary _

3

33 rows.




# | Edit Data - Post

File Edit View Tools

Help

« | Edit Data - Postgre

File Edit View Tools Help

W2 RRF TP EEN BIR|T|T|Z| nolmt
id classname id classname supercla -
[PK] inteaer character va [PK] inteqer | character varyina(256) inteqer character varvina(30)
102 101 TunnelFurniture 3 = =42 o =
71 |70 EridgeFloo
. 103 102 HollowSpace 3 tunnel hollow space 0 3
72 |71 Br{'dgERDOf 104 103 TexCoordList =1 textureparam 0 1
13 |72 Br_'!_dg'eWall - 105 104 TexCoordGen 56 textureparam 0 1
71 |73 BrJl.dgeGrou 106 (105 Waterobject 3 cityobject 0 3
53 |74 Br:l.dgeCJl.os 107 200 Type 1 1
76 |75 OuterBr:!_dg 108 201 TimeSeries 200 nrgfa timeseries 1
77 |76 OutFl:rBrJ.dg 109 202 RegularTimeSeries 201 nrglBa timeseries 1
;s |77 B:xl_':l_dgecl)pe 110 203 IrregularTimeSeries 201 nrgla timeseries 1
7 |78 BrJ.-ngWlnd 111 204 RegularTimeSeriesFile 201 nrgfa timeseries 1
80 179 Br:!.dgeDoorl 112 (205 IrregularTimeSeriesFile 201 nrgla timeseries 1
81 80 BridgeFurnifl 4,3 (556 Schedule 200 nrgBa schedule 1
82 |81 BrJl.dgeRoom 114 207 SingleValueSchedule 206 nrgfBa schedule 1
43 |82 BridgeConstil ™ .5 208 DualValusSchedule 206 nrg8a schedule 1
34 83 AbstractT 116 205 DailyPattern3chedule 206 nrgBa schedule 1
85 84 Tunnelbarc 117 (210 TimeSerie=zSchedule 206 nrgla schedule 1
mBS e 118 211 Construction 2 nrgfa construction 1 2
87 |86 Tunnellnsta 119 212 Construction 211 nrgfa construction 1 2
88 |87 IntTunnell 120 213 ReverseConstruction 211 nrgfa construction 1 2
49 |es8 TunnelBt:.mu - 121 214 Layer 2 nrgla layer 1 2
90 B85 TunnelCeil
- 122 215 LayerComponent 2 nrgfa layer component 1 2
91 |50 tnteriortu 123 216 Material 2 nrgfa material 1 2
92 |51 TunnelFlooxni ™, 514 Gas 216 nrgBa material 1 2
93 |92 TunnelRoofSY ™ 55 1514 SolidMaterial 216 nrgfa material 1 2
94 153 TunnelWalls 126 215 WeatherStation 3 weather station 1 3
95 |94 TunnelGrouniil 457 1229 WeatherData 2 1
2% runnetciosill 120 PO Thermalzone I3
97 |36 GuterTunne 129 222 ThermalBoundary 3 boundary 1 3
98 |97 CuterTunne 130 223 ThermalCpening 3 opening 1 3
%9 |58 'I‘unneltl)pe 131 224 UsageZone 3 nrgfBa usage zone 1 3
100 |55 TunnelWindol ™35 (225 BuildingUnit 3 nrgBa building unit 1 3
101 100 TunnelbDoor W43 526 Facilities 3 nrgBa facilities 1 3
102 101 TunnelFurnifl™ ., 155 DHWFacilities 226 nrgfa facilities 1 3
103 |102 Hollchpa:l: 135 228 ElectricalZppliances 226 nrgBa facilities 1 3
104 |103 TexCoordlis 136 (2295 LightingFacilities 226 nrgBa facilities 1 3
105 |104 TexCoordf-;'re 127 230 Cccupants 2 nrgBa occupants 1 2
1':6 105 Waterobieql 438 231 Household 2 nrg8a households 1 2
139 (232 EnergyDemand 2 nrgla energy demand 1 2
106 rows. 163 rows.




AITS?%EE%E&‘EV""F
Implementation steps

= Define and agree upon rules to make the 3DCityDB "ADE-compatible”
= Enable to "register" any ADE
« Add a metadata module
» Add functions to help installing/removing an ADE
= Define rules how to map ADE-classes to new/existing tables
* Adopt naming convention for new DB entities
= Add an ADE-hook mechanism to certain existing functions. E.g.:
« delete_building() = must work also with ADE-AbstractBuilding
» delete_cityobject() = must work also with new CityObjects
» delete_cityobjectgroup() - must work also with new CityObjects
» get_envelope_cityobject() > same as above

= (Enable/extend existing tools to be ADE-compatible: citygml4;,
Importer/Exporter, etc.)

= All rules are agreed upon within the 3DCityDB development team and are
being implemented for the next 3DCityDB release
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Mapping rules (excerpt)

= New tables: db_prefix + table_name
= E.g Thermal Zone -> NRG_THERMAL_ZONE
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Mapping rules (excerpt)

= With classes != CityObject, create own tables

= Example 1: Timeseries, Schedule:
« NRG_TIME_SERIES, NRG_SCHEDULE

= Example 2: Features (e.g. EnergyDemand, Occupants, Construction)

« NRG_ENERGY_DEMAND, NRG_OCCUPANTS,
NRG_CONSTRUCTION



atype»
_TimeSeries

«dataType»
TimeValuesProperties

+

variableProperties :TimeValuesPropertied

+ o+ o+ o+

acquisitionMethod :AcquisitionMethodValue
interpolationType :InterpolationTypeValue
qualityDescription :CharacterString [0..1]
source :CharacterString [0..1]

atype»
RegularTimeSeries

atype»
IrregularTimeSeries

RegularTimeSeriesFile

+
+
+

temporalExtent :TM_Period
timelnterval :TM_IntervalLength
values :MeasureList

+ uom :UnitOfMeasure + uom :UnitOfMeasure

+ file :URI
+ temporalExtent :TM_Period
+ timelnterval :TM_IntervalLength
+
+ fieldSeparator :CharacterString
+

+contains\|/0..* +

adataType» "

MeasurementPoint

numberOfHeaderLines :Integer[0..1] =0

recordSeparator :CharacterString [0..1] =\n
decimalSymbol :Character[0..1]=.
valueColumnNumber :Integer[0..1]=1

«typen
IrregularTimeSeriesFile

+ o+ + o+ o+ o+

uom :UnitOfMeasure

file :URI

numberOfHeaderlLines :Integer [0..1] =0
fieldSeparator :CharacterString
recordSeparator :CharacterString [0..1] =\n
decimalSymbol :Character[0..1] = .
timeColumnNumber :Integer [0..1] =1
valueColumnNumber :Integer[0..1] =2

+ time :TM_Position
+ value :Decimal




TABLE
NRG_TIME_SERIES

wtype»
_TimeSeries

adataType»
TimeValuesProperties

+ variableProperties :TimeValuesProperties

+ o+ o+ o+

acquisitionMethod :AcquisitionMethodValue
interpolationType :InterpolationTypeValue
qualityDescription :CharacterString [0..1]
source :CharacterString [0..1]

«typen
RegularTimeSeries

«type»
IrregularTimeSeries

atype»
RegularTimeSeriesFile

+ temporalExtent :TM_Period
+ timelnterval :TM_IntervalLength

+

uom :UnitOfMeasure

+ values :MeasureList

+

contains\|/0..*

wdataType»
MeasurementPoint

+
g

time :TM_Position
value :Decimal

R I T

uom :UnitOfMeasure

file :URI

temporalExtent :TM_Period

timelnterval :TM_IntervalLength
numberOfHeaderLines :Integer [0..1] =0
fieldSeparator :CharacterString
recordSeparator :CharacterString [0..1] =\n
decimalSymbol :Character[0..1]=.
valueColumnMNumber :Integer[0..1] =1

wtype»
IrregularTimeSeriesFile

+ o+ + + o+ o+ o+ o+

uom :UnitOfMeasure

file :URI

numberOfHeaderLines :Integer [0..1] =0
fieldSeparator :CharacterString
recordSeparator :CharacterString [0..1] ='n
decimalSymbol :Character[0..1]=.
timeColumnMNumber :Integer [0..1] = 1
valueColumnMNumber :Integer[0..1] =2

TABLE

NRG_TIME_SERIES_FILE



TABLE TIME_SERIES

& citydb.nrg_time_series

2 id: serial
By objectclass_id: integer
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TABLE TIME_SERIES_FILE

g gmlid: wvarchar

Eg gmlid_codespace: varchar

E8 acquisition_method: varchar

E8 interpolation_type: varchar

E8 quality_description: varchar

Eg source: varchar

EF time_array: timestamp with time zone[]

E8 walues_array: numeric[]

Eg wvalues_unit: wvarchar

Eg array_length: integer

Eg temporal_extent_begin: timestamp with time zone
E8 temporal_extent_end: timestamp with time zone
E8 time_interval: numeric

B8 time_interval_unit: varchar

EH citydb.nrg_time_series_file

A id: integer

Eg file_path: varchar

Eg file_name: varchar

Eg file_extension: wvarchar
B8 nbr_header_lines: integer
Eg field_sep: varchar

Eg record_sep: varchar

— 55 dec_symbaol: varchar

Eg time_col_nbr: integer
Eg walue_col_nbr: integer
B is_compressed: boolean

S nrg_time_series_file_pkey

42 nrg_time_series_pkey
4 nrg_tseries_gmlid_inx
£ nrg_tseries_ohjclass_id_flo
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Mapping rules (excerpt)

= With "simple" ADE CityObjects, start from table CITYOBJECT and store the
remaining attributes in another linked table

= E.g. EnergyConversionSystem - CITYOBJECT + NRG_CONV_SYSTEM

= Same approach as in the vanilla 3DCityDB
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Mapping rules (excerpt)

With "complex" ADE CityObijects, same as before + FK to referenced objects

= E.g. UsageZone -> CITYOBJECT + USAGE_ZONE
+ FK to SCHEDULE
+ FK to SURF_GEOMETRY
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Mapping rules (excerpt)

With ADE-extended CityObjects, same as before + FK to referenced objects

= E.g. ADE AbstractBuilding -> CITYOBJECT + BUILDING + NRG_BUILDING
+ FK to THERMAL _ZONE
+ FK to....
+ FK to SURF_GEOMETRY
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Mapping rules (excerpt)

= Example: ADE-AbstractBuilding

CITYOBJECT + BUILDING + NRG_BUILDING
<- EXT_REF <- ROOM <- THERMAL_ZONE
<- GEN_ATTR <- USAGE_ZONE

<- GENERALIZATION
<- ENERGY_CONV_SYSTEM
<- WEATHER_DATA

<- TIMESERIES
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Mapping rules (excerpt)

= |n case of 1:n and m:n relations between ADE and vanilla CityGML
objects, use an association table instead of a new column in a vanilla table

= Example 1: ThermalOpening to _Opening

= Example 2: ThermalBoudary to BoundarySurface

In other words: KEEP THE VANILLA TABLES UNCHANGED!
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Implementation steps

= Define and agree upon rules to make the 3DCityDB "ADE-compatible”
= Enable to "register" any ADE
« Add a metadata module
» Add functions to help installing/removing an ADE
= Define rules how to map ADE-classes to new/existing tables
* Adopt naming convention for new DB entities
= Add an ADE-hook mechanism to some "vanilla" functions. E.g.:
 delete_building() = must work also with an ADE-AbstractBuilding
» delete_cityobject() = must work also with new CityObjects
» delete_cityobjectgroup() - must work also with new CityObjects
» get_envelope_cityobject() > same as above

= (Enable/extend existing tools to be ADE-compatible: citygml4;,
Importer/Exporter, etc.)

= All rules are agreed upon within the 3DCityDB development team and are
being implemented for the next 3DCityDB release
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DELETE functions (stored procedures)

Provide for each "simple" and "complex" stand-alone ADE CityObiject a
prefixed delete function. E.g.

= nrg_delete_thermal_zone()
= nrg_delete_usage_ zone()
= (Conceptually follows the vanilla approach)

For the ADE-extended CityObjects (i.e. _AbstractBuilding), provide
= nrg_delete_building(), but it takes care only of NRG_BUILDING table

Add an ADE-hook within vanilla functions
= intern_delete_cityobject() = e.g. contained in delete_building()
= delete_cityobject()

Same approach for get_envelope_*() functions
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nrg_delete cityobject()

= Each ADE has also to provide a general prefixed delete_cityobject() function
for the new ADE-CityObjects

FUNCTION nrg_delete_cityobject()

GET classname and db_prefix FROM objectclass

CASE WHEN
classname='ThermalZone' THEN citydb pkg.nrg_delete_thermal_zone()
classname='UsageZone' THEN citydb pkg.nrg_delete_usage_zone()
classname="xxx' THEN citydb _pkg.nrg_delete_xxx()

ELSE

END CASE
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New ADE-aware delete_cityobject()

= The ADE-hook mechanism basically works like this:

= FUNCTION delete_cityobject(co_id)
= GET is_ade_class and db_prefix of the objectclass co id
= |Fis_ade class IS TRUE THEN
call citydb. || db_prefix ||_delete_cityobject(co_id)
= ELSE

Same vanilla code of old citydb_pkg.delete cityobject(co id)

= ENDIF
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Conclusions

= The implementation of the Energy ADE v. 0.8 for PostgreSQL is nearly
complete. Major showstoppers are

= the completion of the documentation
= some minor last-minute changes in the metadata module

= Experiences so far have contributed to the definition of
= the set of rules for the metadata module
= ADE-hook mechanism for existing functions

= Some (general) questions remain open

= How to deal with objects which might be repeated many times (e.g.
constructions?)

= Current implementation of time series might be sub-optimal
= Performance issues have not been taken into account (yet)
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