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Motivation & goals

=  Growing demand for an ADE-aware DB solution
= 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 - See next presentation



Motivation & goals

=  Growing demand for an ADE-aware DB solution
=  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 - See next presentation

= So far, DB implementations for the Energy/Utility Network ADE:
= partial AND/OR
= non-open AND/OR
= poorly or not documented at all

=  Some initial results (for the Energy ADE) presented last May in Grenoble

= Please refer to those slides for more details
http://en.wiki.energy.sig3d.org/images/upload/20170523 Agqugiaro Energy ADE Workshop
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Motivation & goals

Gather and share experience on how to extend to 3DCityDB for any ADE

AT

= For further tools (citygml4j, Importer/Exporter, etc.) > See next presentation!

Foster adoption and further development of the Energy & Utility Network ADEs
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Motivation & goals

= Gather and share experience on how to extend to 3DCityDB for any ADE
= For further tools (citygml4j, Importer/Exporter, etc.) > See next presentation

= Foster adoption and further development of the Energy & Ultility Network ADEs

= First test case: implementation of the Energy ADE (for PostgreSQL)
= (Manual) mapping from OO to ER
= Complete implementation of v. 0.8, but 99% compatible with v.0.9.
= Particular care of documentation
= Released in July 2017 under to Apache 2.0 license on GitHub
» https://github.com/gioagu/3dcitydb_ade
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= Foster adoption and further development of the Energy & Ultility Network ADEs

= First test case: implementation of the Energy ADE (for PostgreSQL)
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Motivation & goals

Gather and share experience on how to extend to 3DCityDB for any ADE
= For further tools (citygml4j, Importer/Exporter, etc.) > See next presentation

Foster adoption and further development of the Energy & Utility Network ADEs

First test case: implementation of the Energy ADE (for PostgreSQL)
= (Manual) mapping from OO to ER
= Complete implementation of v. 0.8, but 99% compatible with v.0.9.
= Particular care of documentation
= Released in July 2017 under to Apache 2.0 license on GitHub
» https://github.com/gioagu/3dcitydb_ade

Follow up: test methodology also on
= Utility Network ADE, released September 2017, updated yesterday
= Scenario ADE (work in progress) = see previous presentation
= Same criteria of the Energy ADE: Apache 2.0 license and GitHub
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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

= |Implementation 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”

= 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”

= Make some existing stored procedures ADE-aware. 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
= Make some existing stored procedures ADE-aware. 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() 2 same as above

= Enable/extend existing tools to be ADE-compatible: citygml4j,
Importer/Exporter, etc. 2> See next presentation
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Implementation steps

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

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

= Further details - my presentation in Grenoble and in the next presentation
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From OO-Model to ER-Model

«featureTypen
s - CityObject
‘Geometry root::GM_Object —
= tn8_network = citydb.utnd_distrib_element.
0.1 +lod| Geometry & id: integer 5 id: integer
0 objectclass_id: integer
= function_of line: varchar
. & is_gravity: numeric(1}
2 id: integer 9 is_transmission: numeric(1)
= ;:asﬂ varcha; B3 objectclass_id: integer B8 is_communication: numeric(1)
e T ST & function: varchar Bl ntw_feature_parent_id: integer 5 ext_width: numenic
yP P «FeatureTypex 5 usage: varchar B ntw_faaturs_root_id: integer B9 ext_width_unit: varchar
AbstractNetworkFeature Network & utnd_network_pkey BB cityobject_id: intager = e h
o % utn3_ntw_comm_ic_floc 5 ext_hsight_unit: varchar
1 0.%  utno_ntw_ntw_parent_id_flcc = clas 5 xt_diameter: numeric
Prape  utn3_new_ntw_root_id_floc 5 functio 5 ext_diameter_unit: varchar
P i oR . «Property» # utn3_ntw_objclass_id_floc 5 usag 9 inc_width: numeric
+  function: FunctionValue [0..1] + class: Code [0..1] +superOrdinateNetwork 5 vear_of_construction: date. = ine i c:,u it: varchar
‘ 5 int_hsight: numeric
+ usage: FunctionValue [0.%] +subNetwork 0.% | + function: Code [0.] 0.* T n_quzlicy: varchar = inc_haighe_uni: varchar
+ ) N - = 8 elevation_quslity: varchar 5 int_diameter: numeric
connectedCityObject: URI [0..1] + usage: Code [0.%] é"t]“t”“' e 5 geom: public.geomesry = inc_diameter_u
: objectclass_id: intager |Sgeomi publicgeometry |
+ yearOfConstruction: Date [0.1] = gmiid: varchar £ utnS_network_feature,_pkey
X ‘ % wm3_now_feat_cto_id_flec
+  status: StatusValue [0..1] +subOrdinateNetwork é gmidcodespace: varchar 7 vino_now_feat_oeom_spx
i - . X * e Z utnS_ntw_fest_ntw_feat_psrent_id_floc
+  locationQuality: SpatialQualityValue [0..1] 0. g e Z wns_ntw_fest_ntw_feat_root_id_flx
+ elevationQuality: SpatialQualityValue [0. : At e ¥
Quality: SpatialQualityValue [0..1] & owner E':"” & winS_now_feat_prot_elem_id_flcc & utn9_distrib_element_pkey
& types varchar  utn9_distrib_elem_objclass_id_floc

= is_corresive: numeric(1)
_explosive: numeric(1)
&5 is_lighter_than_air: numeric(1)

= flammabilicy_ratio: numeric

+consistsOf

0.*

= _citydb.utnd_protective_element

itydb.utnd_hollow_space
+topoGraph +topoGraph 0.1 8 elec_conductivity_range_from: numeric prR— 4 id: integer
= elec_conductivity_range_to: numeric é Smcriass = objectclass_id: integer
&5 elec_conductivity_range_unit: varchar - ext_width:
«FeatreTypen +feareGraphMember «FeatureTypen & concantration: numeric ER o fosmurs| i o v
hol_spc_parent_id: int: height: nur
A & concentration_unit: varchar 5 hol_spe_p: eger 5 ext_height: numeric
FeatureGraph <3 NetworkGraph [€@— = ph_valus_range_from: numeric B3 hal_spc_root_id: integer ext_height_unit: varchar
lids varch 5 reh
. < = ph_valus_range_to: numeric i gmlids varchar = ext_diameter: numeric
&5 ph_value_range_unit: warchar B gmlid_codespace: varchar
£ temperature_range_frem: numeric B8 name: varchar
5 temperature_range_to: numeric & name_codespace: varchar
+nodeMember B9 temperatura_range_unit: varchar B3 description: text
5 flow_rate_range_from: numeric 2 um3_hollow_space_pkey
«FearureTypes &2 flow_rate_range_to: numeric # utnS_hollow_spe_gmlid_inx
Node 8 flow_rate_range_unit: varchar # utnS_hollow_spe_ntw_feat_id_flox
I=* &5 pressure_range_from: numeric # utns_hollow_spe_objelass_id_flox
= pressure_rznge_to: numeric
GM._Primitive + type: NodeValue = pressure_range_unit: varchar » um3_protective_clement.
+realizaton + connectionSignature: AbstractSignature [0..1] ;vultagymge{m _— # un3_prot_elem_obfclass
b voltage_rangs_to: numeric
«typen =z
) = voltage_range_unit: varchar
Geometric primitive:: | 5 | + linkControl: AbstractLinkControl [0..1] = ampersge_range._from: numeric e {E ctydbatns_commodity_classifier
L E5 amperage_range_to: numeric & id: serial
GM_Point +start | +end | E5 ampersge_range_unit: varchar &, objectclass_id: integer & _citydb.utng_network_feat_to_material
5 bandwidth_range_from: numeric =
= bandwidth_range_to: numeric ﬁ mataral.id: integer
* % = bandwidth_range_unit: varchar =
0. 0. 2 optical.made: varchar 5 utnS_network_feat_to_material_pk
GM_OrientableC: ) % wm3_now_feat_to_mat_mat_id_flec
B urve [ +realization £ utn3_commodity_pkay & omlid_codespace: varchar z ) now_feat_to_mat_ntw. feat
F 2 % utn3_now_feat_to_mat_ntw_feat_id_flec
«FeatureTypen & utn3_commodity_gmlid_inx = name: varchar
s
«typen y Z utna_commodity_obiclass_id_fioc & mame_codespace: varchar
N AbstractLink & description: text
Geometric primi 0.1 & mol_formula: varchar
o = mol_weight: numeric
GM_Curve +  direction: Sign [0..1] = citydbutns_material
L = mol_weight_unit: numeric =
" n ] tng. lass_ 3
+ linkControl: AbstractLinkControl [0.1] TR | piyeicsl o v il
& comm_class_parent_id: integer &5 signal_word: varchar B objectclass_id: integer
& comm_class_id: integer = is_chemical_comples: numerie(1) B8 material_id: integer
5 unS_comm_class_to_comm_class_pk = haz_class: varchar 5 matarial_parent_id: intagar
# utna_comm_class_to_comm_class_class_id_floc = haz_class_category_code: varchar B material_root_id: integer
# ut9_comm_class_to_comm_class_parent,_class_id_floc = haz_class_ststement_code: varchar = gm:wd:vir:har
. = haz_class_pictogram_code: varchar = gmlid_ varchar
* + ¢
0. linkMember &5 haz_class_pictogram_uriz varchar B3 name: varchar
ber: varchar 5 name_codespace: varchar
o = ec_num -
«FeatureTypen «FeatureTypen «Featur & cas_number: varchar 5 description: taxt
) P! P eatureTypen |= iuclid_chem_datashest: varchar | & type: varchar
InteriorFeatureLink NetworkLink InterFeatureLink & utn3_commodity_classifier_pkey & utnS_material_pkey
+linkMember & utn9_comm_class_comm_id_floc & utnS_mat_gmlid_inx
- # utn9_comm_class_gmlid_inx  utnS_mat_mat_id_floc
‘ o + type: InterFeatureLinkValue # utn3_comm_class_hollow_spc_id_flec % utns_mst_mat_parent_id_ficc
+newworkLinkMember & # utn3_comm_class_mat_id_floc & utn8_mat_mat_raot_id_floc
% utnS_comm_class_objclass_id_floc  utn3_mat_objclass_id_floc




From OO-Model to ER-Model

«featureTypen

+ function: FunctionValue [0.1]

+ usage: FunctionValue [0.%]

+ connectedCityObject: URI [0..1]

+ yearOfConstruction: Date [0.1]

+  staws: SrawsValue [0..1]

+  locatenQuality: SpatialQualityValue [0..1]
+ elevationQuality: SpatialQualityValue [0..1]

+subNetwork 0.* &

+

+ dass: Code [0.1]
function: Code [0.%]
usage: Code [0.%]

— _CityObject
‘Geometry root::GM_Object
0.1 /]\ +lodl Geometry
* |
«FeatureTypen +component «FeatureTypex
AbstractNetworkFeature Network
B 0.%

«Property» «Property»
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= class: varchar
= function: varchar
= usage: varchar

utnS_netwark_pkey
utnS_ntw_comm_id_floc
utng_ntw_ntw_parant_id_flox
utna_ntw_ntw_root_id_flox
utn3_ntw_objclass_id_flos

REERRD

%

+superOrdinateNetwork

0%

+consistsOf

+subOrdinateNetwork

+topoGraph +topoGraph 0.1
«FeawreTypen +featureGraphMember «FeatureTypen
FeatureGraph <A NetworkGraph |[€@—

. -
+nodeMember
«FeatureTypen
Node
0=
GM_Primitive o + type: NodeValue
sl + connectionSignature: AbstractSignature [0..1]
«rypen
_W'D S + linkControl: AbstractLinkControl [0..1]
Geometric primitive:: 0.1
GM_Point

“+start ] +end

0.*

B id: serial
8 objectclass_id: intager
= gmlid: varchar

= gmlid_codespace: varchar

B2 name: varchar

5 name_codespace: varchar

& description: text

= owner: varchar

= type: varchar

= is_corresive: numeric(1)

_explosive: numeric(1)

&5 is_lighter_than_air: numeric(1)

= Aammability_ratia: numeric
ity_range_from: numeric
ity_range_t
&5 elec_conductivity_range_unit: varchar
& concentration:
= concentration_unit: varchar

= ph_value_range_from: numeric

= ph_value_range_to: numeric

£ ph_valus_range_unit: varchar

5 temperature_range_from: numeric
& temperature_range_t
& temperature_range_unit:
= flow_rate_range_from: numeric
&8 flow_rate_range_to: numeric
5 flow_rate_range_unit: varchar
= pressure_range_from: numeric
5 pressure_range._to: numeric
5 pressure_range_unit: varchar
5 voltage_rznge_from: numeric
5 voltage_rangs_to: numeric

5 voltage_range_unit: varchar

= amperage_range_fram: numeric
5 amperage_range_to: numeric
E8 amperzge_range_unit: varchar
£ bandwidth_range_fro
= bandwidth_range_to: numeric

: numeric

, well, nic

bandwidth_rznge_unit: varchar
tical_made: varchar
9_commodity_pkey

9 i ty_ i _inx:
alh N i

GM_OrientableCurve | 4 ealization
«FeatureTypen
«typex AbstractLink
Geometric primi 0.1
GM_Curve + direction: Sign [0..1]
+ linkControl: AbstractLinkControl [0..1]
0.* +linkMember
*
0. «FeatureTypen «FeatureTypen «FeatureTypen
InteriorFeatureLink NetworkLink InterFeatureLink
+linkMember

+newworkLinkMember

0.*

type: InterFeatureLinkValue

comm_class_parent_id: integer
comm_class_id: intager

So what

utnS_comm_class_to_comm_class_pk
utne_comm_class_to_comm_class_class_id_floc

utnS_comm_clzss_to_comm_class_parent_class_id_floc

= citydb.utn9_network_feature
2 id: integer

B objectclass_id: integer

B ntw_festure_parent_id: integer
BB ntw_feature_root_id: intager
B8 cityobject_id: int=ger

& clas:
& functio
B usag
E5 year_of_construction: date

n_quality: varchar
B9 elevation_quality: varchar

utng_netwrk_feature_pkey
utng_ntw_feat_cto_id_floc
utn9_ntw_feat_geom_spx
utnS_ntw_fest_ntw_feat_parent_id_floc
utng_ntw_feat_ntw_feat_root_id_flox
utng_ntw_feat_objclass_id_floc
utn8_now_feat_pro_elem_id_floc

KRB
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2 id: integer
0 objectclass_id: integer

5 function_of_ling: varchar

5 is_gravity: numeric(1)

5 is_transmission: numeric(1}
= is_communication: numeric(1)
= ext_width: numenic

5 ext_width_unit: varchar

5 geom: public.geomesry

 id: serial

BB objectclass_
BB ntw_featurs_
2 hol_spc_parent,
B2 hol_spc_rast_i
B9 gmlid: varchar
B8 gmlid_codespace: varchar
B8 name: varchar

B9 name_codespace: varchar
B9 description: text

utnS_hollow_space_pkey
utn9_hollow_spe_gmlid_inx
utn9_hollow_spe_ntw_feat_id_floc
utng_hollow_spe_objclass _id_flox

wWEED

= gmlid_codespace: varchar
= name: varchar

E5 name_codespace: varchar
E5 description: text

= mol_formula: varchar

= mol_weight: numeric

= mol_weight_unit: numeric
&5 physical_fon
&5 signal_word: varchar

= is_chemical_complex: numeric(1)
= haz_class: varchar

= haz_class_categery_code: varchar
& haz_class_statement_code: varchar
&5 haz_class_pictogram_codes warchar
= haz_class_pictogram_uri: varchar
= ec_number: varchar

= cas_number: varchar

varchar

|= iuclid_chem_catashest: varchar

= exh
5 oxt_height_unit: varchar
= ext_diameter: numeric

= ext_diameter_unit: varchar

5 int_wicth: numeric
5 int_width_unit: varchar
£ int_height: numeric

5 in_haight_unit: varchar

= int_diameter: numeric
& int_diameter_u

£ utn9_distrib_element_pkey
Z utn_distrib_slem_objclass_id_floc

protective_element

2 id: integer
0 objectclass_id: integer

= ext_width: numeric
5 ext_width_unit: varchar
B9 ext_height: numeric

=5 =xt_height_unit: varchar
= ext_diameter: numeric

p umS_protective_sl=ment_

# um3_prot_elem_objclass,

material_id: intzger

K% (v W (H

E

utnS_neswork_feat_ta_material_pk
utn3_now_feat_to_mat_mat_id_floc
utn3_now_feat_to_mat_ntw_feat_id_floc

B8 material_id: integer

& matarial_parent_i
5 material_root_
= gmlid varchar
= gmlid_ varchar

integer
integer

B2 nsme: varchar

B8 name_codespace: varchar
E5 description: text

|E= type: varchar

5 utn3_commodity_classifier_pkey
utn9_comm_class_comm_id_flox
utn9_comm_class_gmlid
utn3_comm_class_hollow_spc_id_flec
utn9_comm_class_mat_id_flox
utn9_comm_class_objclass_id_floc

WRRR®

utn8_material_pkey
utnS_mat_gmlid_inx

utnS_mat_mat_parent_id_floc
utn3_mat_mat_raot_ic_floc

WRERED

umn3_mat_sbjclass_id_flec
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Interacting with the (extended) 3DCityDB

= "Vanilla" CityGML data can be already importer/exported using the
3DCityDB importer/exporter

= For ADE data, no "out-of-the-box" tools (yet)

= Data import into the 3DCityDB (sometimes) difficult, due to the very rich and
complex database structure



AIT#F‘S-E%'A‘M&'Y‘""F
Interacting with the (extended) 3DCityDB

"Vanilla" CityGML data can be already importer/exported using the
3DCityDB importer/exporter

For ADE data, no "out-of-the-box" tools (yet)

Data import into the 3DCityDB (sometimes) difficult, due to the very rich and
complex database structure

A couple of examples:
= A TimeSeries object ("plain" and file-based) from the Energy ADE
= A building with additional Energy ADE attributes
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Time series: UML Diagram & mapping

Table citydb.nrg8_time_series «dataType»
TimeValuesProperties
«type»
AbstractTimeSeries + acquisitionMethod :AcquisitionMethodValue
+ interpolationType :InterpolationTypeValue
+ variableProperties :TimeValuesProperties + qualityDescription :CharacterString [0..1]
+ source :CharacterString [0..1]
) + thematicDescription :CharacterString [0..1]
«type» «type» «typex «type»
RegularTimeSeries IrregularTimeSeries RegularTimeSeriesFile IrregularTimeSeriesFile
+ temporalExtent :TM_Period + uom :UnitOfMeasure uom :UnitOfMeasure uom :UnitOfMeasure
+ timelnterval :TM_IntervalLength file :URI file :URI
+ values :MeasureList temporalExtent :TM_Period numberOfHeaderLines :Integer [0..1] =0
. timelnterval :TM_Intervallength fieldSeparator :CharacterString

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

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

+ o+ + + + o+ o+t
+ 4+ o+ o+ o+ o+ 4+

+contains * /0.7
\/

T valueColumnNumber :Integer [0..1] = 1

MeasurementPoint

Table citydb.nrg8_time_series_file

+ time :TM_Position
+ value :Decimal




Time series: ER model
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& id: serial

Bg objectclass_id: integer

HR acquisition_method: warchar
g interpolation_type: varchar

EH citydb.objectclass

Eg gmlid: wvarchar

B2 gmlid_codespace: warchar

Eg name: varchar

Eg name_codespace: varchar

E5 description: text

E8 quality_description: text

Eg source: varchar

ES time_array: timestamp with time zene[]

Eg walues_array: numeric[]

B values_unit: warchar

E9 array_length: integer

E3 temporal_extent_begin: timestamp with time zone
Eg temporal_extent_end: timestamp with time zone
Eg time_interval: numeric

ES time_interval_unit: varchar

2] Eitydh.ﬂgLEIIE:EEI-E:ﬂh

42 id: integer
Hg objectclass_id: integer

Eg file_path: warchar

g file_name: varchar

Eg file_extension: varchar
E2 nbr_header_lines: integer

—H4 == fizld_sep: varchar

Eg record_sep: varchar

B dec_symbel: varchar

Eg time_col_nbr: integer

Eg value_col_nbr: integer

B is_compressed: numeric[1)

4 nrg8_time_series_file_phkey
4 nrg8_tseries_file_objclass_id_floc

nrg8_time_series_pkey
nrg2_tseries_acg_method_flo:
nrg8_tseries_gmlid_inx
nrg8_tseries_interp_type_flo:
nrg2_tseries_objclass_id_flos

L S )




(Ir)regular time series

=

File Edit View Tools Help
‘W AN B R W TP oimt
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id objectclass_id| gmlid g1 ni ni| di acquisition_method interpolation_type q\| s ti| values_array
IPK] serial integer character varving cl d cl t¢ character varying character varving te ol ti numericl 1
28 |28 202 id electricalapplicances daily timeseries 4a Measurement AverageInSucceedingInterval ¢S {0.45,0.41,0.35,0.38,0.38,0.43,0.
29 |25 202 id lightning daily timeseries 4a Measurement AverageInSucceedingInterval |(ys( {0.07,0.07,0.07,0.07,0.15,0.39,0.
30 (20 202 id timeseries energydemand 1 Measurement LverageInSucceedingInterval T {1,2,3,4,5,¢6,7,8,9,10,11,12,13,14
31 (|21 202 id timeseries energydemand 2 Measurement LverageInSucceedingInterval T {1,2,3,4,5,¢,7,8,9,10,11,12,13,14
32 |32 202 id timeseries energydemand 3 Measurement LverageInSucceedingInterval T {1,2,3,4,5,¢,7,8,9,10,11,12,13,14
33 |33 202 id timezeries energydemand 4 Measurement LverageInSucceedingInterval T {1,2,3,4,5,6,7,8,9,10,11,12,13,14
34
35
36
37
4 1
56 rows.
— s . R ———

Table: NRG8_TIME_SERIES



Ir)regular time series s

File Edit View Tools Help
B 20 B R8T ?)nimt

id objectclass_id| gmlid g1 ni ni| di acquisition_method interpolation_type q\| s ti| values_array
IPK] serial integer character varving cl d cl t¢ character varying character varving te ol ti numericl 1
28 202 id electricalapplicances daily timeseries 4a Measurement AverageInSucceedingInterval ¢S {0.45,0.41,0.35,0.38,0.38,0.43,0.
29 202 id lightning daily timeseries 4a Measurement AverageInSucceedingInterval |(ys( {0.07,0.07,0.07,0.07,0.15,0.39,0.
30 id timeseries energydemand 1 Measurement LverageInSucceedingInterval T {1,2,3,4,5,¢6,7,8,9,10,11,12,13,14
31 202 id timeseries energydemand 2 Measurement LverageInSucceedingInterval T {1,2,3,4,5,¢,7,8,9,10,11,12,13,14
32 |32 202 id timeseries energydemand 3 Measurement LverageInSucceedingInterval T {1,2,3,4,5,¢,7,8,9,10,11,12,13,14
33 |33 202 id timezeries energydemand 4 Measurement LverageInSucceedingInterval T {1,2,3,4,5,6,7,8,9,10,11,12,13,14
34 |-
35
36
37
4 1
56 rows.

Table: NRG8_TIME_SERIES

File Edit View Tools Help
(H| 2| R R BT D] rolm v‘

id |c|assname ‘ perclass_id| A

IPK] inteaer| character varvina(256) integer h: varvina(30)

100 TunnelDoor 98 tunnel opening

101 TunnelFurniture 3 tunnel furniture

102 HollowSpace 3 tunnel hollow space

103 TexCoordList 56 textureparam

104 TexCoordGen 56 textureparam
WaterObject 3 cityobject
Type 1
TimsSeries 200 nrgfa timeseries
RegularTimeSeries 201 nrg8a timeseries
IrregularTimeSeries 201 nrg8a timeseries
RegularTimeSeriesFile 201 nrgBa timeseries file
IrregularTimeSeriesFile 201 nrgfa timeseries file
Schedule 200 nrg8a schedule
ConstantValueSchedule 206 nrg8a schedule
DualValueSchedule 206 nrg8a schedule
DailyPatternSchedule 206 nrgBa schedule
TimeSeriesSchedule 206 nrgfa schedule
Construction 2 nrgfa construction
Construction 211 nrgBa construction
ReverseConstruction 211 nrgBa construction
Layer 2 nrgBa layer -

1l b

Table: OBJECTCLASS
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Table: OBJECTCLASS
# | Fdit Dat - 8] X
File Edit View Tools Help
5.|'fﬂ'ﬁ|.||'|T|Q§Nolimit -
id classname superclass_id | tablename -
[PK] integer| character varyina(256) inteaer character varvina(30)
101 (100 TunnelDoor S8 tunnel opening
102 |101 TunnelFurniture 3 tunnel furniture
103 |102 HollowSpace 3 tunnel hollow space
103 TexCoordList 26 textureparam
104 TexCoordGen 26 textureparam
105 WaterChbject 3 cityobject
1
200 nrgfa timeseries
RegularTimeSeries 201 nrgfa timeseries
IrregularTimeSeries 201 nrgfa timeseries
RegularTimeSeriesFile 201 nrgfa timeseries file
IrregularTimeSerie=sFile 201 nrgfa timeseries f£ile I
200 nrgfa schedule =
207 ConstantValueSchedule 206 nrgfa schedule
208 DualValueSchedule 206 nrgfa schedule
2059 DailyPatternSchedule 206 nrgfa schedule
210 TimeSeriesSchedule 206 nrgfa schedule
211 Construction 2 nrgfa construction
212 Construction 211 nrgfa construction
213 ReverseConstruction 211 nrgfa construction
214 Layer 2 nrgfa layer gl

4

I

170 rows.




File-based (ir)regular time series s

(H
File Edit View Tools Help

mEn B R e T ’§:|§NOIimit v
id objectclass_id| gmlid g1 ni ni| di acquisition_method interpolation_type q\| s ti| values_array
IPK1 serial integer character varving cl cl cl t¢ character varvina character varving te cl ti numericl 1
32
33 |
34 (1001 204 id timeseries wheatherdata 1 Measurement AverageInSucceedingInterval ¢ T.
35 |1002 205 id timeseries wheatherdata 2 Measurement LverageInSucceedingInterval @ T
36 (1003 205 id timeseries wheatherdata 3 Measurement LverageInSucceedingInterval @ T
37 |1004 202 id timeseries system operation 1 Estimation AverageInSucceedingInterval ¢ T.
1005 202 id timeseries svstem operation 2 Estimation AverageInSucceedingInterval QT
4 1
56 rows.

Table: NRG8_TIME_SERIES

= | Edit Data - PostgreSQL 9.3 (localhost:5432) - energy_db_data - citydb.nrg8a_time_series_file w '_

File Edit View Tools Help
W20 R S B TP rm -

id objectclass_id | file_path file_name file_extensi nbr_header_lines|field_sep record_sep dec_symbol time_col_nbr value_col_nbr|is_compress
[PK] integer integer character varving character varving character varving integer character varvina| character varving character varving integer integer numeric{1,0’
1 |1001 204 c:/file path to/file/ filename ext 1 . 1 2 0
2 (1002 205 c:/file path to/file/ filenameZ2 ext 3 . 1 2 [a]
3 (1003 205 c:/file path to/file/ filename3 ext 5 . 1 2 [s]
£
3 rows.
e, S

Table: NRG8_TIME_SERIES_FILE



File-based (ir)regular time series s

File Edit View Tools Help
‘W AN B R W TP oimt

id objectclass_id| gmlid g1 ni ni| di acquisition_method interpolation_type q\| s ti| values_array
IPK1 serial integer character varving cl cl cl t¢ character varvina character varving te cl ti numericl 1
28 |
29
30
31
32
33 |
34 (1001 204 id timeseries wheatherdata 1 Measurement AverageInSucceedingInterval ¢ T.
35 |1002 205 id timeseries wheatherdata 2 Measurement LverageInSucceedingInterval @ T
36 (1003 205 id timeseries wheatherdata 3 Measurement LverageInSucceedingInterval @ T
37 |1004 0 id timeseries system operation 1 Estimation LverageInSucceedingInterval §T.
1005 202 id timeseries svstem operation 2 Estimation AverageInSucceedingInterval QT
4 1
56 rows.

Table: NRG8_TIME_SERIES

File Edit View Tools Help
W20 R S B TP rm -

# | Edit Data - PostgreSQL 9.3 (localhost:5432) - energy_db_data - citydb.nrg8a_time_series_file v '_

id objectclass_id | file_path file_name file_extensi nbr_header_lines|field_sep record_sep dec_symbol time_col_nbr value_col_nbr|is_compress
[PK] inteacgsi character varving character varving character varving integer character varvina| character varving character varving integer integer numeric{1,0’
1 |1001 204 c:/file path to/file/ filename ext 1 . 1 2 0
2 (1002 205 c:/file path to/file/ filenameZ2 ext 3 . 1 2 [a]
3 (1003 205 c:/file path to/file/ filename3 ext 5 . 1 2 [s]
£
3 rows.
I r—— R

Table: NRG8_TIME_SERIES_FILE



File-based (ir)regular time series s

H
File
il

INSTITUTE

28
29
30
31
32
33
34
35
36
37

Edit View Tools Help
|€:’?ﬂ|||'|?|'§:|§Nolimit v

id objectclass_id| gmlid g1 ni ni| di acquisition_method interpolation_type q s ti values_array
IPK1 serial integer character varving cl cl cl t¢ character varvina character varving te cl ti numericl 1
1001 timeseries wheatherdata 1 Measurement AverageInSucceedingInterval ¢ T.

1002 timeseries wheatherdata 2 Measurement LverageInSucceedingInterval @ T

1003 timeseries wheatherdata 3 Measurement LverageInSucceedingInterval @ T

1004 timeseries system operation 1 Estimation AverageInSucceedingInterval ¢ T.

1005 timeseries svstem operation 2 Estimation AverageInSucceedingInterval QT

4

L

56 rows.

Table: NRG8_TIME_SERIES

1

)L 9ff BB calhost:5432) - energy db_data - citydb.nrg8a_time_series_file v '_

File Edit View Tools
IR Y
id D file_name file_extensi nbr_header_lines|field_sep record_sep dec_symbol time_col_nbr value_col_nbr|is_compress
[PK] inteaesy character varving character varyving character varving integer character varving character varying| character varving integer integer numeric(1,0
1 |1001 c:/file path to/file/ filename ext 1 . 1 2 0
2 (1002 c:/file path to/file/ filenameZ2 ext 3 . 1 2 [a]
3 (1003 205 c:/file path to/file/ filename3 ext 5 . 1 2 [s]
£
3 rows.
I r—— R

Table: NRG8_TIME_SERIES_FILE



AbstractBuilding: UML Diagram & mapping

«featureType»
+opening Building::_Opening

volume :VolumeType [0..%]
isLandmarked :Boolean [0..1]
referencePoint :GM_Paint [0..1]

floorArea :FloorArea [0..%]

P R

refurbishmentMeasureOnBuilding :RefurbishmentMeasure [0..7]

heightAboveGround :HeightAboveGround [0..]
buildingMainConstruction :AbstractConstruction [0..1]

energyPerformanceCeification :EnergyPerformanceCertification [0..7]

“site «featureType»
«feature Types «leatureTypes +boundedBy Building:;_Boundary Surface

Building::Room = o- o o2

+interiontaom +relatesTo |7
NArE)D
«ADEElsmants
_ AbstractBuilding

bulldingType :BuildingTypeValus [0.1]
Weight :C ionWeightValue [0..1]

+thermalZone 0.+

«feature Typen
ThermalZone

ThemalBridgeUValue :M ©
sffectiveThermalCapacity :Measure [0..1]
floorArea :FloorArea [0.."]

volume VolumeType [0.."]
indirectlyHeatedAreaRatio :Scale [0..1]
infiltrationRate :Measure [0..1]

isCooled :Boolean = true

isHeated :Boolean = true

volumeGeometry :GM_Solid [0..1]

R Iy

.11

+delimits 1
<

«featureType»
ThermalBoundary

-
1.2 +boundedBy
{ordered)

RS

thermalBoundaryType :ThermalBoundaryTypeValue

azimuth :Angle [0..1]

inclination :Angle [0..1]

area :Area [0..1]

surfaceGeometry :GM_MultiSurface [0..1]
refurbishmentMeasureOnThermalBoundary :RefurbishmentMeasure [0..*
staticConstruction :AbstractConstruction [0..1]

+contains|
-

+ralatesT

4

«featureType»
ThermalOpening

area :Area
openingConstruction :AbstractConstruction)

0.+

4

afeatureType»
CityGML_Core::_CityObject

creationDate :Date [0..1]

«dataTypens
VolumeType

+

type ‘VolumeTypeValue
+ value :Volume

«dataTypen
FloorArea

+

type :OfficialAreaReferenceValue
+ value :Area

«dataTypens
HeightAbov eGround

+

heigt nce :El ferenceValue
+ value :Length

indoorShading :ShadingType [0..1]
outdoorShading :ShadingType [0..1]
openableRatio :Scale [0..1]

PR Y

sufaceGeometry :GM_MultiSurface [0..1]

AU
OF
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«dataType»
ShadingType

+ maximumCoverRatio :Scale
+ name :CharacterString [0..1]
+ transmittance Transmittance

terminaticnDate :Date [0..1] =<1
extemalReference :ExtemalReference [0..*]
relativeToTerrain -RelativeToTerrain [0..1]
relative ToWater :RelativeToWater [0..1]
genericAltribute :AbstractGenericAttribute [0..%]

dh

«All:)E»

«ADEElement»
_CityObject

+wealherDala$0,,'

atype»
WeatherData

+ weatherDataType :WeatherDataTypeValue
+ values :_TimeSeries
+ position :GM_Point [0..1]

«dataType»
RefurbishmentMeasure

o
-
-

dateOfRefurbishment :DateOfEvent
levelOfRefurbishment :RefurbishmentClassValue

descriptionOfRefurbishment :CharacterString [0..1]

wunions
DateOfEvent

+ instant {TM_Position
+ _period :TM_Period

«dataTypens

Energy!

+ cenificationRating :CharacterString
+ cerificationName :CharacterString
+ certificationld :CharacterString [0..1




AbstractBuilding: UML Diagram

_Site

«featureType»
Building::_AbstractBullding

uArE»

«ADEElement»
_AbstractBuilding

P R

bulldingType :BuildingTypeValue [0..1]

Weight :Cx ionWeightValue [0..1]
energyPerformanceCeification :EnergyPerformanceCertification [0..7]
volume :VolumeType [0..%]
isLandmarked :Boolean [0..1]
referencePoint :GM_Paint [0..1]
refurbishmentMeasureOnBuilding :RefurbishmentMeasure [0.."]
floorArea :FloorArea [0..%]
heightAboveGround :HeightAboveGround [0..]
buildingMainConstruction :AbstractConstruction [0..1]

A

v

& mapping

afeatureType»
CityGML_Core::_CityObject

dh

creationDate :Date [0..1]

terminationDate :Date [0..1]
extemalReference :ExtemalReference [0..*]
relativeToTerrain -RelativeToTerrain [0..1]
relativeToWater :RelativeToWater [0..1]

genericAltiibute :AbstractGenericAttribute [0..*]

AU
OF
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AbstractBuildina: ER model

¥
B citydb.nrg8_building
/4 id: integer =!§ citydb.building |
B, objectclass_id: integer
B, constr_weight: varchar
EE type: varchar

ES type_codespace: varchar

ES is_landmarked: numeric{1} — — .

ES ref_point: public.geometry |E citydb.cityobject

& nrg8_building_pley [} \

4 nrg8_bdg_constr_weight_flox

4 nrg8_bdg_id_flox

- : .

4 nro8_hdg_ohjclass_id_flox —

& nrg8_hdg_type_floc |E - == B |‘
[y / T




Table: CITYOBJECT

File Edit View Tools Help
m2n B & 9T @| Mo limit - AUSTRIAM INSTITUTE
id objectclass_id| gmiid [
[PK] integer | integer character varvina(256) C
pulu) LT I
120 251 251 id heat exchanger 1
121 252 231 id heat exchanger 2
122 (301 252 id mech went 1
123 |302 252 id mech vent 2 l
124 (311 253 id chiller 1
125 312 253 id chiller 2 Table: BUILDING
126 (321 254 id aircompressor 1
127 (322 254 id aircompressor 2 (H
128 |401 23 id cityobject group 1 File Edit View Tools Help
129 402 23 id cityobject group 2 5 = =NE —
130 (403 23 id citiob?ect groullz 3 ‘- | lﬂ‘f ﬂl | |_._ | ¥ ‘_ NOllmlt - ‘_ = =
. . . id building_parent_id | building_root_id cl cl function fi| u u year_of_construction year_of_
S 404 23 id cityobject group 4 [PK] integer integer integer cl cl character varving{1000) cl cl cl date date
132 (405 23 id cityobject group 5 1 1 1 Supermarket 1589-01-01
= 1000 26 id building 2 2 |1000 1000 Residential 1330-01-01
En 1001 26 id building 3 3 |1001 1000 Residential 1590-01-01
£ 1002 26 id building 4 4 1002 1000 Residential 1390-01-01
136 1003 26 id building 5 | 5 |zo0s 1000 Residential 1990-01-01
137 11010 26 id building 1010 6 |1010 1010 Garage 1950-01-01
138 (1020 219 id weather station 1020 =
139 (1021 219 id weather station 1021
| 140 1022 219 id weather station 1022
141 |1023 219 id weather station 1023 || < | Il |
- MData from one cell copied to clipboard.
141 rows.

Table: NRG8_BUILDING

File Edit View Tools Help

W EN DR W TP noimt |
id objectclass_id type type_codespace | constr_weight is_landmarked ref_point
[PK] integer integer character varving character varving character varving| numeric{1,0) | geometry(PointZ,31256
1 26 Multi-Family House "' Medium o] 01010000R0187R000
1000 26 Multi-Family House "' Medium o] 01010000R0187R000
1001 26 Single-Family House|"' Medium 0 01010000R01872000
1002 26 Apartment Block " Medium o] 01010000R0187R000
1003 26 Terrace House " Medium o] 01010000R0187R000




# | Edit Data - PostgreSQL 9.3 (localhost:5432) - energy_db_.. ’:"E"I“

File Edit View Tools Help
m2n B & 9T @| Mo limit v‘ AUSTRIAM INSTITUTE
id objectclass_id| gmiid [
[PK] integer| integer character varvina(256) C
o0 LT I

120 251 251 id heat exchanger 1

121 252 231 id heat exchanger 2

122 (201 252 id mech vent 1

123 |302 252 id mech vent 2 l

124 (311 253 id chiller 1

125 [312 253 id chiller 2 Table: BUILDING

126 321 254 id aircompressor 1 .

127 (322 254 id aircompressor 2 * | Edit Data - Postgre

128 |401 23 id cityobject group 1 File Edit View Tools Help

129 402 23 o =y IS

130 403 1 tyob] t 3 ..|@ﬂ|||.|? E?‘ Mo limit v‘

. CJ,' ¥e ]_ec grenp id building_parent_id | building_root_id cl cl function fi| u u year_of_construction year_of_

S 404 :!‘d cjl‘tYObj_ ect group 4 PK] integer|integer integer cl cl character varving{1000) cl cl cl date date

132 |40 id cityocbject group 5 1 1 Supermarket 1889-01-01

133 [1000 id building 2 2 [1Boo 1000 Residential 15%0-01-01

134 |1001 26 id building 3 3 [1001 1000 Residential 1830-01-01

135 |1002 26 id building 4 4 (1002 1000 Residential 1530-01-01

O 1003 26 id building 3 | 5 |1003 1000 Residential 1550-01-01

137 (1010 26 1d building 1010 & 1010 1010 Garage 1990-01-01

138 (1020 219 id weather station 1020 *

139 (1021 219 id weather station 1021
| 140 1022 215 id weather station 1022

141 |1023 219 id weather station 1023 || < | Il |

* MData from one cell Jopied to clipboard.
4 I v
|8 Edit Data - PostgreSQL 9.3 (local
141 rows.
File Edit View Tools Help
Table: CITYOBJECT W2 B & T2 em

id object: id | type type_codespace | constr_weight is_landmarked ref_point
[PK] integer int: character varving character varvinag| character varying numeric(1.0) |geometry({PointZ,31256

1 Multi-Family House "' Medium 0 01010000R01872000
1000 26 Multi-Family House "' Medium o] 01010000R01872000
1001 26 Single-Family House|"' Medium 0 01010000R01872000
1002 26 Apartment Block "t Medium o] 01010000R01872000
1003 26 Terrace House "t Medium o] 01010000R01872000

Table: NRG8_BUILDING




AIT%#%EW&'«"'*F
Interacting with the (extended) 3DCityDB

= How to delete data from the database?
= Use the delete stored procedures (refer to the documentation)

= How to input ADE-data into the database?
1. Write your own SQL code to access the tables directly
2. Use the insert stored procedures
3. Use the "smart" insert stored procedures

4. Use the updatable views

Nota bene: The following examples are also available on GitHub

https://github.com/qgioagu/3dcitydb ade/blob/master/02 enerqgy ade/test data/Energy ADE Insert dat
a example scripts.sql



https://github.com/gioagu/3dcitydb_ade/blob/master/02_energy_ade/test_data/Energy_ADE_Insert_data_example_scripts.sql
https://github.com/gioagu/3dcitydb_ade/blob/master/02_energy_ade/test_data/Energy_ADE_Insert_data_example_scripts.sql
https://github.com/gioagu/3dcitydb_ade/blob/master/02_energy_ade/test_data/Energy_ADE_Insert_data_example_scripts.sql

Interacting with the (extended) 3DCityDB

1. Write your own SQL code to access the tables directly

LEFT SIDE: RIGHT SIDE:
Example with a RegularTimeSeries object Example with a RegularTimeSeriesFile object

Notes:
The id, objectclass_id MUST be set by the user
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Interacting with the (extended) 3DCityDB

1. Write your own SQL code to access the tables directly

INSERT INTO citydb.nrg8 time_series

(id, objectclass_id, name, acquisition_method, interpolation_type,
values_array, values_unit, temporal_extent_begin,
temporal_extent_end, time_interval, time_interval_unit)

VALUES

(10001, 202, 'Test_time_series_insert_1a’, 'Estimation’,
'AveragelnSucceedinginterval', '{1,2,3,4,5,6,7,8,9,10,11,12}',
'kWh/m”2/month’, '2015-01-01 00:00', '2015-12-31 23:59', 1, 'month’)

RETURNING id;

Notes:
The id, objectclass_id MUST be set by the user

WITH s AS (

INSERT INTO citydb.nrg8 time_series

(id, objectclass_id, name, acquisition_method, interpolation_type,
values_unit, temporal_extent_begin, temporal_extent_end,
time_interval, time_interval_unit)

VALUES

(10011, 204, 'Test_time_series_file_insert_1', 'Estimation’,
'AveragelnSucceedinginterval’, 'kWh/m”2/month’, '2015-01-01 00:00', '2015-
12-31 23:59', 1, 'month’)

RETURNING id, objectclass_id
)
INSERT INTO citydb.nrg8 time_series_file
(id, objectclass_id, file_path, file_name, file_extension,
nbr_header_lines, field_sep, record_sep, dec_symbol, value_col_nbr,
is_compressed)

SELECT s.id, s.objectclass_id, file_path  XXXXX', 'file_name_XXXXX',
'file_ext XXXXX', 1,",'/n",".", 1,0

FROM s
RETURNING id;
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Interacting with the (extended) 3DCityDB

2. Use the insert stored procedures (in citydb _pkg schema)

SELECT citydb_pkg.nrg8_insert_time_series(
objectclass_id := 202,
name ;= 'Test_time_series_insert_2a’,
acquisition_method := 'Estimation’,
interpolation_type := 'AveragelnSucceedinginterval,
values_array := {1,2,3,4,5,6,7,8,9,10,11,12},
values_unit := 'kWh/m”2/month’,
temporal_extent_begin :='2015-01-01 00:00',
temporal_extent_end :='2015-12-31 23:59',
time_interval := 1,
time_interval_unit := 'month’);

Notes:

The objectclass_id MUST be set by the user
The id and gmlid, if null, are set automatically
The id value is returned by the stored procedure

WITH s AS (
SELECT citydb_pkg.nrg8_insert_time_series(
objectclass_id := 204,
name ;= 'Test _time_series_file_insert_2a’,
acquisition_method := 'Estimation’,
interpolation_type := 'AveragelnSucceedinginterval’,
values_unit := 'kWh/m”2/month’,
temporal_extent_begin :='2015-01-01 00:00',
temporal_extent_end :='2015-12-31 23:59',
time_interval := 1,
time_interval_unit := 'month’) AS ts_id
)
SELECT citydb_pkg.nrg8_insert_time_series_file(
id :=s.ts_id,
objectclass_id := 204,
file_path := file_path  XXXXX,
file_name := 'file_name_XXXXX',
file_extension := 'file_ext XXXXX,
nbr_header_lines := 1,
field_sep ="/,
record_sep :='/n',
dec_symbol =",
value_col_nbr:=1,
is_compressed := 0)
FROM s;
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Interacting with the (extended) 3DCityDB

3. Use the "smart" insert stored procedures (in citydb view schema)

SELECT citydb_view.nrg8_insert_regular_time_series(
name ;= 'Test_time_series_insert_4a’,
acquisition_method := 'Estimation’,
interpolation_type := 'AveragelnSucceedinginterval,
values_array := {1,2,3,4,5,6,7,8,9,10,11,12},
values_unit := 'kWh/m”2/month’,
temporal_extent_begin :='2015-01-01 00:00',
temporal_extent_end := '2015-12-31 23:59',
time_interval := 1,
time_interval_unit := 'month’);

Notes:

The id and the gmlid, if null, are set automatically
The objectclass_id is set automatically

The id value is returned by the stored procedure

SELECT citydb_view.nrg8_insert_regular_time_series_file(
name ;= 'Test _time_series_file_insert_4a’,
acquisition_method := 'Estimation’,
interpolation_type := 'AveragelnSucceedinginterval,
values_unit ;= 'kWh/m”2/month’,
temporal_extent_begin :='2015-01-01 00:00',
temporal_extent_end :='2015-12-31 23:59',
time_interval := 1,
time_interval_unit := 'month’,
file_path := file_path  XXXXX,
file_name := 'file_name_XXXXX',
file_extension := 'file_ext XXXXX,
nbr_header_lines := 1,
field_sep ="/,
record_sep :='/n’,
dec_symbol =",
value_col_nbr:=1,
is_compressed := 0);
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4. Use the updatable views (in citydb view schema)

= Updatable views hide the complexity of data spread over multiple tables by defining a
virtual joined table which can be accessed (if updatable) like any other "standard"
table.

= As the views are built upon the "smart" insert stored procedures, the same benefits
still apply. In addition: UPDATE and DELETE operations are allowed, too.

i | Ecit Data - PostgresQL 93 localhost5432) - energy.db_..| =] (=) 5[] = | Edit Data - PostgreSQL 9.3 (localhosti5432) - enel i i) Edit Data - PostgresQL 9.3 (localhost5432)  encigy.db.data " citydbroea buldi
Y Yo R File Edit View Tools Help file Edit View Tools Help
(H| @0 B Q@ TP Nolmit ~ ; 5 | @ D[ . = -
d ‘nhjeclclassi:gmﬁl - W 2N BB B TP eimt - ‘@0 R R W TP oimt -
T e . d buiding_parent_id buikding_root_id|dl o function Wl u:yaliofimnstnjcﬁnn‘y( s . = z e
D e & R—i 1 [FK]inleﬂer‘intener integer EE varv'lrm[lDDﬂ)‘cl‘cl‘cl‘dale & .[dlllﬂ' . ?tt"mc'aﬁf'd"‘"’e . [type_codespace [constr_weight “J“""!";
120 251 251 id heat exchanger 1 1 1 1 Supermarket 1985-01-01 integer| nteger < va.r\rlm] < varying : varying numeric|
i:; zzi z; 2 [1000 1000 Residential 1990-01-01 11 28 Multi-Family House = Medium o
3 1001 1000 Residential 1950-01-01 2 |1000 26 Multi-Family House Medium o
123 1302 252 il 3 1001 26 Single—Family H o Medi 0
124|311 a3 4 1002 1000 Residential 1890-01-01 ingle-Family House edivn
125 312 253 5 1003 1000 Residential 1950-01-01 4 1002 26 Apartment Block n Medium o
126 321 254 6 |1010 1010 Garage 1990-01-01 1003 26 Terrace House tr Medium ]
127 322 254 * *
128 401 23
129 (402 23 id cityobject group 2 I
130 403 23 id citycbject group 3 ‘
File Edit View Tools Help
: y | e = -
‘W2 D R8T D) neimt -
id objectclass_id classname gmiid g ni ni di acquisition_method  interpolation_type quality_description source
integer | integer character varvina(256) character varving | cl cl te character varvina | character varving text character varvinag
1 (1002 205 IrregularTimeSeriesFile id timeseries wheatherdata 2 Measurement LverageInSucceedingInterval ality description TimeSeries dati
g g g ¥ P
1003 (205 IrregularTimeSeriesFile id timeseries wheatherdata 3 Measurement LverageInSucceedingInterval Quality description TimeSeries dati
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4. Use the updatable views (in citydb view schema)

INSERT INTO citydb_view.nrg8 time_series_regular

(name, acquisition_method, interpolation_type, values_array,
values_unit, temporal_extent_begin, temporal_extent_end,
time_interval, time_interval_unit)

VALUES

('Test_time_series_insert_3c', 'Estimation’, 'AveragelnSucceedinginterval’,
'{1,2,3,4,5,6,7,8,9,10,11,12}", 'kWh/m”2/month’, '2015-01-01 00:00', '2015-12-
31 23:59', 1, 'month’)

RETURNING id;

INSERT INTO citydb_view.nrg8 time_series_regular_file

(name, acquisition_method, interpolation_type, values_unit,
temporal_extent_begin, temporal_extent_end, time_interval,
time_interval_unit,

file_path, file_name, file_extension, nbr_header_lines, field_sep,
record_sep, dec_symbol, value_col_nbr, is_compressed)

VALUES

('Test_time_series_insert_file_3c', 'Estimation’,
'AveragelnSucceedinginterval’, 'kWh/m”2/month’, '2015-01-01 00:00', '2015-
12-31 23:59', 1, 'month’,

'file_path_XXXXX', file_name_XXXXX', "file_ext XXXXX', 1,"",'/n", "', 1, 0)
RETURNING id;
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1. Write your own SQL code to access the tables directly

INSERT INTO citydb.nrg8 time_series

(id, objectclass_id, name, acquisition_method, interpolation_type,
values_array, values_unit, temporal_extent_begin,
temporal_extent_end, time_interval, time_interval_unit)

VALUES

(10001, 202, 'Test_time_series_insert_1a’, 'Estimation’,
'AveragelnSucceedinginterval', '{1,2,3,4,5,6,7,8,9,10,11,12}',
'kWh/m”2/month’, '2015-01-01 00:00', '2015-12-31 23:59', 1, 'month’)

RETURNING id;

Notes:
The id, objectclass_id MUST be set by the user

WITH s AS (

INSERT INTO citydb.nrg8 time_series

(id, objectclass_id, name, acquisition_method, interpolation_type,
values_unit, temporal_extent_begin, temporal_extent_end,
time_interval, time_interval_unit)

VALUES

(10011, 204, 'Test_time_series_file_insert_1', 'Estimation’,
'AveragelnSucceedinginterval’, 'kWh/m”2/month’, '2015-01-01 00:00', '2015-
12-31 23:59', 1, 'month’)

RETURNING id, objectclass_id
)
INSERT INTO citydb.nrg8 time_series_file
(id, objectclass_id, file_path, file_name, file_extension,
nbr_header_lines, field_sep, record_sep, dec_symbol, value_col_nbr,
is_compressed)

SELECT s.id, s.objectclass_id, file_path  XXXXX', 'file_name_XXXXX',
'file_ext XXXXX', 1,",'/n",".", 1,0

FROM s
RETURNING id;
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= All methods shown so far can be embedded in functions written in any programming
language (Python, Java, etc.)

OR

= By using an ETL tool (like FME by Safe Software)
OR

= A combination thereof

There are also additional views and stored procedures to ease management of objects
connected to time series.

For more details and more examples, please refer to the documentation or the resources
on GitHub!!
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= Current implementation extends 3DCityDB for
= Energy ADE
= Utility Network ADE
= Scenario ADE (soon)

= |ncluded are some additional features to ease data input/editing with a quite
high degree of granularity
= Insert stored procedures
= "Smart" insert stored procedures
= Updatable views
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= A final word/note of caution
= |Implementation did not focus on performance
= There is room for further improvements

» Focus on automatic code generation, performance, scalability, etc.
- see next presentation

= But...
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= A final word/note of caution
= |Implementation did not focus on performance
= There is room for further improvements

» Focus on automatic code generation, performance, scalability, etc.
- see next presentation

= But...

= As of now, first and only available free and open implementation
= Already being tested/used by EIFER, HFT, TU Delft ...and IntegrCiTy consortium
= Feedback, further testing, help are always welcome!
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Upcoming conferences

= 1-5 October 2018: GeoDelft 2018 "triple" conference
= ISPRS Comm IV Midterm Symposium http://www.isprs.org/tc4-symposium2018/
= 3D Geolnfo 2018 https://www.utwente.nl/en/3dgeoinfo2018/
= Smart Data and Smart Cities 2018 http://www.udms.net/

= Deadlines:
= Full paper submission (full paper double blind review) - 31 March 2018
= Abstract submission (abstract blind review) - 30 April 2018
= Notification of authors - 15 May 2018
= Final full paper - 15 June 2018
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W 10: Advanced Geospatial Applications for Smart Cities and Regions

e Spatial information challenges in modelling urban air quality, noise mapping, micro-
climate/heat islands, citizens” health

e Data models for estimation/simulation/co-simulation of energy demand and
supply, exploitation of local renewable energies, 3D solar cadastres;

e Mobility: transportation, logistics, transport-oriented development;

e Socio-economic and legal aspects of 3D cadastre, population growth/decline, land
use and soil consumption;

e Emergency response and planning: disaster mapping and prevention/relief, public
safety, cascading effects due to infrastructure failures;

¢ Jourism-related applications with focus on virtual tourism, web-based and mobile
applications;
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TOMORROW TODAY

AlIT Austrian Institute of Technology

your ingenious partner

Dr. Giorgio Agugiaro

Smart and Resilient Cities Unit
Center for Energy

AIT - Austrian Institute of Technology

giorgio.agugiaro@ait.ac.at
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