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IMKL - Cable and Pipeline

Information Standard

A Kaho Sint -Lieven
A University of applied science
A Department of surveying
A Cable & Pipeline Implementation & Development
project: KLIMOP  (November 2006-February 2009)
A Research, financed by Flemish government
AFor the benefit of compani e
A Now: contractors receive paper maps

A Future: standards to exchange cable and pipeline
iInformation between contractors, cities,
municipalities and administrators

A!Besults: www.tetragrb.be  (dutch)
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IMKL - Cable and Pipeline

Information Standard

A Project content:
A Requirements analysis
A Design of implementation model
A Uniform format (GML 2.1.2)
A Different interfaces
A Conversion to IMKL
A Presentation en visualisation
A Case study
A (Non -destructive ) measurement -techniques
A Digitalisation of paper maps
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Project content

Subthema

Elektronische communicatie

Glasvezel

Coax

Kaper

Transport - hoge druk

rME - Tage druk

Distributie - hoge druk

Distributie - lage druk
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Conversion to IMKL

A Situation: Several cable and pipeline
adminstrators need to convert their information

Into designed IMKL

Eandis

.
> - X" :
- 5
> . SRR T ey s
BT | s e 7 A\ -
B TR scm b ~ X - Y -
" s : \
- e < o : : A RS ~
a “f 1 \ A B “
L “ p
~J N '
e ’ N <
. e ~ i~ - o
- S8 v ¥ "
% O |
~ - »
- ;~‘_ - - -
~ 4 /)
SAFE SOFTWARE



USER CONFEREMCE
WHISTRIR, BC, 2007

Conversion to IMKL

A Questions:
A How to transform from different formats to GML?
A How to put all the attribute information into UML?
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Conversion to IMKL

A Conversion -software A Creating ourself
A Different formats, structures

AHard to learn
A Beta -tool: conversion from DXF12 to IMKL (GML)

A Conversion -software A FME
A Test with DGN, DWG, SHP to IMKL (GML)
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Conversion Steps - Overview

Input-data format Output-data format

FME

(2) TRANSFORM

EXTRACT
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Conversion  Steps - Extract

A Input -data format :
A Differs for every cable and pipeline administrator
A Different formats , different attribute -information

A Importantto  know what is stored and how A
Internal processes

A Examples :
A SEWERAGE: Shp-files , database with extra info
A ELECTRICITY: DGN-files, tables with extra info
A ELECTRICITY(hv): DGN-files

A TELECOM: Shp -files , built conform the IMKL -
structure In digitalisationproces  of
paper maps

=ﬁWATER: DWG - files
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Conversion  Steps - Extract

NTERMNATIONAL
USER CONFEREMCE
WHISTRIR, BC, 2007

| Diata Flow |7I | Destination Types |7I
T e
omen  —>b meur IE_F
[+ outPUT P meur
[*#] PassED
[*] FAILED INPUT

H outeur b ipfE] Leidng . (aMLD |

xb’ INPUT
5 &) Annotati.. [GML .

[#] ouTRUT =
{ =k puT |
[# autput
INPUT
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Point
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+]
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Conversion  Steps - Load

A Output -data format : IMKL i load

A The result of a conversion should accord to:
A Described format (GML)
A Attribute information (UML)

A IMKL - structure : ol ,
e
A Owner, (sub) theme , & Topography e BT
A Containers, Cables ' | S
A Elements owner
. Theme Subtheme
A Measurements
A Annotations
A Details, T opography , € containers “2Nce Elements
-

SAFE SOFTWARE



Conversion  Steps - Load

Source T_l,lpes -

Lrata Flows a

Destination Types a

NTERNATIONAL
USER COMFEREMCE

WHISTLIE, aC., 2009
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Conversion Steps - Transform

NTERMATIONAL
USER CONFEREMCE
WHISTRIR, BC, 2007
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Example SEWERAGE - Overview n TG

A Company Agquafin
A 2 shapefiles:
A Pipelines
A Elements
A Database (mdb) with extra information

A Excel file (xIs) with description of status and
subthema

A Excel file (xIs) with description of elements
A Only one theme: sewerage
ANO measurements, annotatio

-
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Example SEWERAGE 1 Extract
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Example SEWERAGE 1T Load

NTERMATIONAL
USER CONFEREMCE
WHISTRIR, BC, 2007

Source Types [
Data Flow | Destination Types L—/‘I

(¥ JaINED e m _F Elements

E_i—mm

[# output

[ JOINED N GML] . |

[ Genl L HAPED LS | _F T
2 Jonce _F Pipelines

[#] JOINED INPUT
D|’E| leiding & [GML]] _||

[# outruT
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Example SEWERAGE

Transform

NTERMATIONAL
USER CONFEREMCE
WHISTRIR, BC, 2007

Source Types [

INPUT I

EI JOINED

INPUT |

EI JOINED

Data Flow ]

INPUT I

EI JOINED

INPUT I

INPUT |

EI JOINED

INFUT I

EI JOINED

EI OUTPLT

INPUT I

Destination Types L—/‘I

g ] leidinge . ML |

EI QuTPUT

TRANSFORM

] Ieiding .2 [GML] _||
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PAnS
Example SEWERAGE - Transform Sl

UEEII CDN FER[N’CE

Pipelines
+ JOIMER_2 [Jainer] J|
. Gent_L...H.-’-‘-.F'E]];H>_|>p. = | #/JOINER_4 Joiner] .. |
2 JOIED T | +ATTRIBUT..reata] _.| |
+ JOINED — = inpur |
= quTeuT B [l eding e [GML] |

A Pipelines
A Extra information in database should be attached

= = Lol mlﬁmmwacpjadam knocpny| Begn X | Begin X leking | Begin Y | Begin_Y_leiding | Bekledie| Datum_cs

A Wlth JOlner ﬂ X KOOODOO312 | 104716238 104719238 198408911 198404911 100€
1000000003 |"m X KODO00O313 104742728 104742 728 198342 924 199342 924 100

(00000000 1200 X KOOODOO314 | 104767613 104767613 19627628 196276,28 1008

000000005 1200 X WDOODOO316 | 104775304 104775304 198255324 199265324 100

000000006 1200 X KDODDCO316 | 104797739 104797739 19819312 19619312 1008

A B | c | D

- N - " | -
A Extra information from Excel file % oy biens e

3 |OMGH omg k d h vel andere
4 |ONB onbekend andere onbekend

can be attached A with Joiner oroy it o
A Extra attributes can be attached, like contractor,
t he me, s u bt The same values for the
whole map A with Attributecreator
-
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Example SEWERAGE - Transform

NTERMNATIONAL
USER CONFEREMCE
WHISTRIR, BC, 2007

Elements
=] JOINER [Joiner] J‘
+ GE”‘—K---HAPE”;EL—DP INPUT | +/JOINER_3 [Joiner] J|
+| JOINED B8 pUT | +|ATTRIBUT.. reator] J|
al 1A =6 meur [ [#1JOINER_ Uoiner] |J|
+| OUTPUT H e INPUT
] JOINED — Ieidinge...[GML]]J‘

A Extra information in database should be attached
A with Joiner

A Extra information from excel file can be attached
A with Joiner

A Extra attributes like administrator, theme |,
subtheme , A with Attributecreator

A Extra information from excel file ( xIs) should be
attached A with Joiner
=
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Example SEWERAGE - Transform

NTERMNATIONAL
USER CONFEREMCE
WHISTRIR, BC, 2007

Source Types B
Diata Flows ] | Destination Types |7I

Elements

[+ JOINER [loiner] _||
EGEM—K-“HAPE]]M IMEUT [+ JOINER_3 [Joiner] Jl

[#] JOINED Er—[:)b INEUT [+ ATTRIBUT...reator] Jl
[+] JOINED {8 R [+ JOINER_5 [oiner] _||
[+ output {4 INPUT
[# JaINED ] gpl#] leidinge. . [GML _||

[+ JOINEFR_2 Painer] J|

EIGEHLL---HﬁF'E]];tL_Dp INFUT [+/JOINER_4 [Jainer] J|
[+] JOINED p—|>ﬁ;- IMPUT [+ ATTRIBUT...reataor] Jl
[# JOINED P— 8 et
[l leiding...e [GML] |

[+ outrut B

Pipelines
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Example SEWERAGE - Result

NTERNATIONAL
USER COMFEREMCE

WHISTLIE, aC., 2009

Element —::;;Hﬂ:FeatureMember}
el — Zklimop: LeidingElement gml:id="iddeb8987e-f7f7-4b05-870e-a2bd6a04c2d1" -

<klimop:naamBeheerder=Aquafin</klimop:naamBeheerder=
<klimop:eenheiddiepte >=TAW </klimop:eenheiddiepte =
<klimop:naamthemakaart=Aquafin - RIOLERING - Gent</klimop:naamthemakaart=
<klimop: thema=riolering</klimop:thema=
<klimop: typeleidingelement>ANDERE </klimop: typeleidingelement=
<klimop:oorspronkelijke_benaming=PMPS </klimop: oorspronkelijke_benaming=

- <gml:pointProperty =
- =gml:Point srsMame="EPSG:31300" srsDimension="2">

=gml:pos=106157.929513089 189935.786165865</gml:pos=
=/gml:Point=

</gml:pointProperty =

</klimop:LeidingElement=

. . </gml: featureMember>
Plpellne - «gml:featureMember=
e — <klimop:Leiding gml:id="id¥3b&472d-a9c7-4ea2-9b0c-6228d21438ed" >

<klimop:naamBeheerder=Aquafin</klimop:naamBeheerder=
<klimop:eenheiddiepte >TAW </klimop:eenheiddiepte =
<klimop:naamthemakaart=Aquafin - RIOLERING - Gent=/klimop:naamthemakaart=
<klimop: thema:=Riolering </klimop:thema x>
<klimop:subthema=wrij verval </klimop:subthemaz=
<klimop:materiaal /=
<klimop:druk /=
<klimop:status /=

- <gml:curveProperty =
- =gml:LineString srsName="EPSG:31300" srsDimension="2"=

<gml:posList=104719.275358253 198404.877939592 104742.73728085 198342.871429872 </gml:posListx
=/gml:LineString=

</gml:curveProperty =

!/ </klimop:Leiding =

</gml:featureMember >
SAFE SOFTWARE
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Example ELECTRICITY - Overview

A Company Eandis
A DGN-files
A Excel -tables with extra information

A Different themes and subthemes:

A Electricity:
A Low voltage
A Medium voltage
A Signalization
A Public lighting

A Gas:
A Low pressure
A Medium pressure

- A Distribution
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Division of the map in:

—Casureme All full colored lines
Nnotation A cables/pipelines
ANnotation All blocks A Elements
Container All dimensions A
Measurements
All text A Annotation
All white lines A lines
and arrows for
annotation
Blue dot lines from
__cable external document A

lemen; Containers

SAFE SOFTWARE




Example ELECTRICITY I EXxtract

A Problem:

A Some blocks/cells are elements, other
blocks/cells are measurements

A Measurements need to be exploded
A Elements have to stay as block

A Splitting maps into two documents
A Measurements: exploded blocks, for dimensions
A Rest: annotations, pipelines, elements

A Each document contains the same information:
A Lines, arcs, polygons, text, multitext, points,

blocks/cells

-
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Example ELECTRICITY I Extract

NTERNATIONAL
USER COMFEREMCE

WHISTLIE, aC., 2009
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1l !!lL
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INPUT I

EI DUTRLUT [N
[# outPUT
INPUT
& oouteur  B—T = NPT
INPUT |

[# JoHED B—] el Leiding... [GML] _||

DIEPGGE

b

[¥] <BLAMNE=
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[*] DUPLICATE Ela-
[#] UNIGUE
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Example ELECTRICITY I Load

NTERMNATIONAL
USER CONFEREMCE
WHISTRIR, BC, 2007

Destination Types H

Cables

Sc\urce T_-,'pes ] Data Flow a
[+ passED

INPUT
®aomep  B—>B e IE_F
[* outPuT INFUT
[*] FaLED INPLIT
& ot o 1 Leiding . [GML] |
INPUT | : :
Bomr b 8] Anotati [GML]_ |

E—i—D’ Annotations

[#] ouTRUT - N
OUTFUT
i I oo sl oD
INPUT

EI DUTPUT
Elements
[#] <ELaNE: } INPUT
bt b [E] Leiding.. [GHL] |

[# <UNFILTERED= [*#] JoMED

[ty NGO {55 e |
[*] DuPLICATE } MeaSUI’ementS
[# umiQue
=g > INPUT |

& oureur g DI’EI Maatvos, [GML])...||

[*] DIEPGE




Example ELECTRICITY

Transform

Crata Flow a

Destination Types H

NTERMNATIONAL
USER CONFEREMCE
WHISTRIR, BC, 2007

INFUT
BooMED B meuT _F
[ outeuT [

[+] PassSED

[#] FAILED

[# OUTRUT =
—{ "> InpuT |
[# ouTtPuT
INPUT

[ outpur Bk meuT

[# outPUT pp—{ i1 Leiding .. [GML —||
(3] Annotai.. [GMLT .|
INPUT
[ OUTPUT
[+ CIEPGE
[#+] DIEPPT
[ LG
[#] =EL&NE= B INPUT
[* =UNFILTERED= [+ JOINED Be—] (¥ Leiding... (ML —||

[%] DUPLICATE B>
[# uNIGUE
[ InPUT

[¥#] outPUT

2

[ Maatvoe. [GML]].. |

TRANSFORM




Example ELECTRICITY

Transform heremanonat
Destination Types H

Crata Floes

Source Types =1

INPUT
[ JOINED B— & inPuT _F
& ouTPuT F—{ > neuT
) passep _F
INPUT

[# FalLED
& outeuT ] i8] Leiding . [GMLI) |

INPUT I
[#] Annotati.. [GMLT_ |

+ =
B poinis .. 1GDSD) .4} Hoer b

[#] ouTPUT INPUT
[#] OUTPUT

[+l ouTPUT +—| S IMPUT

[*] DIEPGG

[#] DIEFPT

[# VLG

[#] zBLANE: F.L-' INFUT

[*] <UNFILTERED> 1 JOINED p—] gpl¥ Leiding. [GMLI —||

[+ DUPLICA, .emover] .| |

] et [ [IGDS]];H;_—DD HELT
b

[#] DUPLICATE 1 ATTRIBUT...eator] | |
[+ muk_te... [GDST ...t C:LUENE INPUT
— & oureur ) [ Mastvae. [GML] .|
E INEE | X...
Measurements

[#] arcs [ [IGDS]]

[+] shapes _[IGDS]]

[#] points [ [IGDS]] ...
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NTERNATIONAL
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Example ELECTRICITY

Transform

[+] text [my... [IGDS]] 4 I:I_FIINPUT
[#] DUPLICATE b+
[+ muli_te... 16DS] {1 ELULE: m

B outPuT s [/ Maatvos..[GML] |

[+ lines [w... IGDS]] ...

[#] arcs [3p. [IGDS]] .

[+] shapes . [IGDS]] .

[#] points [ [GDS]] ...

A Measurements
A Some texts were in double
A Deleting duplicate texts with duplicate remover

A Extra attributes like administrator, theme ,
subtheme , A& with Attributecreator
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Example ELECTRICITY

Transform

Source Types H Drata Flow H

NTERMNATIONAL
USER CONFEREMCE
WHISTRIR, BC, 2007

Destination Tepes H

[#] lines [+ [IGDS]] ..

[+ JOIMER [Jainer]

IMPUT
[#] JOINED

- |
#ATTRIBUT. .reator] .| |

b—6  eur [ [#ITESTER_2[Testeq] |

[#] anzs [we IGDS]] .

[+ shapes . [IGDS]] ...

Cables

[# outpuT F—{ > neut |
[# PasSED #ATTRIBUT...pliter] .| |
[#] FAILED INPUT | N
[# ouTRUT o] ¥] Leiding . [GML] _||
_ INFUT |
- = [# ouTPuT P [&] Annotati.. [GML] _||
[ ol (GDSD " upur |
[* outrut INELT
[#] oUTPUT
T
[ outPuT *—|>> INPUT
[¥ DIEPGE
[*#] CIEFFT
[ mavic
[#] <BLANK> S INPUT
[#] <UNFILTERED= ] JOINED b o E] Leiding.. [GHIL] _||

[+ DUPLICATE b
[# uniguE

[ InPUT |

[#] ouTRUT

B

o] Maatvoe...[GML] .|




Transform M

USER CONFEREMCE
WHISTRIR, BC, 2007

Example ELECTRICITY

DDDDD T_l,lpeg 7] Data Flow |7| | Destination Types |7|
[#] lines [x.. [IGDS]] .
[#] arcs [z [IGDS]] ... INELUT
s Jame IpUT IE_F
zshapesz .. [IGDS]] ..
hd EI OuTPUT INFUT
[ pPassED
[+ FaLED INPUT

A CableS/plpellneS [ EI\LLTLF'UT 1>—|>>EI Leiding ... [GML]];||

AEach combination of col or,
represents a different cable/pipeline (material,
diameter,status)

A Joining the information of an Excel t able
Nnel s. xI so with Joiner

SAFE SOFTWARE

A | B | ¢ | D | E | F | & | H |
1 |macra klasse materiaal | diameter lewel kleur style weight 5
2 230 WiBG |7 230 1 5 2 1h
3| 230wiBG cU 2x20M10/230 1 140 301 1]
4 230w/BG CU 2%20M10/230V 1 140 301 2
5| 230wiBG cuU 2x30M10/230v 1 141 1] 0
B 230wiBG cU 2x30M10/230 1 141 1] 2
7 230 w/BG CU 2%35M10/230V 1 142 0 1]
=N 230wiBG cuU 2x35M10/230v 1 142 1] 2
9 230wiBG cU 2xA0010/230% 1 143 1] 0
10 230 w/BG CU 2xA0/10/230% 1 143 0 2



Example ELECTRICITY

Transform

DDDDD T_l,lpeg 7] Data Flow

[#] lines [x.. [IGDS]] .
T s N L ! e o
[*] JOINED IMPUT
zha |05
[£] shapes . (G0N - [#] outPuUT INPUT
EI PASSED E_F
INPUT

[# FaLED

A Cables/pipelines Somr e B0
A Extra attributes like administrator, theme |,
subtheme , A with Attributecreator

A This result contains ALL lines, also the lines and
arrows of annotation . Theselast d o n Bave
material Iinformation

A Tester: check if the attribute material is empty

-

SAFE SOFTWARE



Example ELECTRICITY

Transform

@

NTERMNATIONAL

UEER CDN FER[N’CE

Source T_-,'pe5

Crata Flow

| Destination Types

A

[#] lines [+ [IGDS]] .

[#] arcs [=y... [IGDS]]

INPUT I

[#] JOINED

[+] zhapes . [IGDS]] ..

INPUT I

EI

OuUTRUT

INPUT I

A Cables/pipelines

Al n th

e

Information for different attribute
A Attribute splitter cuts information from one

-fields

o .
[+ IIIUTF'UT EI Leiding ... [GHL]] _||
table Nnels. x|l so the

field, intwo attribute -f 1 el ds, named nc
~ - N\
and nNnbovengronds zichtbaarc
A | B [ ¢ | D | | & | H | | |
1 |macro klazse  materiaal diameter level style wiaight status
L2 | Z30WIBG 7 21230 1 5 p 1| buiten gebruik
3] Z30WIBG CU 2x2010730v 1 140 307 0
A 230W/BG cU 2x2010730v 1 140 301 Z
| 5 | Z30WiBG CU 23010530 1 141 0 0
B | 230W/BG cU 2x30/10730v 1 141 0 Z
7 |BG.3x35/10 Z30WIBG CU 2x3510730v 1 142 0 0
B |BG.3x35A10 Z30W/BG cU 2x3510730v 1 142 0 2
g 230WiBG cU 2xd010730v 1 143 0 0

\

SAFE SOFTWARE



Example ELECTRICITY |
Transform Frmmons
Destination Types [

Crata Floes

> weur _F
& ouTPuT F—{ > neuT
[ PasseD _F
¥ FaLED INPUT
|

[# ouTRUT *__[>>E Leiding ... [GML] .. |

IMFUT
[ JOINED
INPUT I
[&] Annotati.. [GML] _||

+] =
[ points[.. 1GDST .4, o b
[#/LISTCONC..enator] .||

[#] cells [« [IGDS]] ... INFUT
—H>—|>F' | I

[+ ouTPUT [#] ATTRIBUT. _reator] _|| [+#] OUTPUT
¥ cells [x... [||3[;.5]];$ INPUT [+#] ATTRIBUT...=Filter] _|| /

[+l ouTPUT F'|>—| S INPUT

¥ DIEPGG

[#] DIEFPFT

[# TG #—/meNEH_z Woiner] .| |

[#] zBLANE= * IHPUT

[#] <UNFILTERED= [+ JOINED b g E] Leiding.. [GHIL] _||

_——Db INPUT | ElementS
[+ DUPLICATE b
[* unguE

& oureuT b o] Maatvoe...[GML] .|




Example ELECTRICITY

P -3 e
NTERNATIONAL
USER C
WHISTLIE, aC., 2009

SER CONFERENCE

Transform

[+ cells [« |GDS]] _me
[# outPuT
[#] ool [+.. [GDS] . NPUT
[+

OuTPUT ] mRuT

[*] DIEPGG
[#] DIEPPT

p [* TeTvLG
A Elements: All cells TN _F

[#] <UNFILTERED> [# JOINED ] e #] Leiding... (ML _||

A In the IMKL, there is only one field to store
Il nf ormation, named nwaar dec

A The listconcatenator pastes all text from cells
together 1 n one field nwaar

A Extra attributes like administrator, theme,
s ubt he mAwith éAttributecreator

-

SAFE SOFTWARE



Example ELECTRICITY

P -3 e
NTERNATIONAL
USER C
WHISTLIE, aC., 2009

SER CONFERENCE

Transform

[+ cells [« |GDS]] _me

[+ outpuT
[#] ool [+.. [GDS] . M
# oUTRUT ] mRuT

[¥ DiEFGG
[#] DIEPPT

- ¥ e _F

A ElementSZ A” Ce”S E:S:?;nm i ELr;T;IED {8 Leiding.. [GMLI ||
A Cells that represent depts or text, will become

annotation.

A The attributefilter will filter all the cells with

names | i ke Adiepggo, ndiepp
annotation. The other cells will become elements.

SAFE SOFTWARE




NTERN&T!‘}NHL

USER CONFEREMCE
WHISTRIR, BC, 2007

Example ELECTRICITY

¥

Transform

[+ cells [« |GDS]] _me
[# outPuT
[#] ool [+.. [GDS] . NPUT
[+

OuTPUT ] mRuT
[# DIEPGE
[#] DIEPPT
Bl pavic _F
INPUT

A Elements: All cells B o &

[#] <UNFILTERED= [#] JOINED ] ¥ Leiding... [GMLI —||
A Each cell represents a certain type of element. The
Information iIs stored in another excel -file.

A The list of existing cells and alle extra

Information is attached with a joiner, based on the
cellname.
A | B | c | o | E | F | G |
1 |Klasse: Type: Flaats: Cellnaam: |Schaal: | Level: Kleur:
2 |MOF / LAS KMOOPPUNT KNOOP LKMOF 0.5 1 T
3 |MOF / LAS MOF Di5 KNOOP MOFDG 0.5 1 T
4 |CABIME / KAST KAST BG 8 aan PARAL LBKSTE 0.5 1 (I
5 |CABIME / KAST KAST BG 4 aan PARAL LEKST4 0.5 1 T
B |CABIME # KAST KAST OGE aan PARAL LOKETE 0.4 1 0
!/ 7 |CABINE / KAST KAST BG & L5+0W PARAL DBEKSTE 0.5 1 T
a8 IraARINE J WAST WAST Rrs A | Qg PARAl NRLSTA 0K ( i

SAFE SOFTWARE



Example ELECTRICITY

Transform [oman

WHISTLIE, aC., 2009

St a_ Drata Flow Destination Types H

[#] lines [+ IGDS]] ..

[+ JOINER Uoiner] .| |
INPUT #ATTRIBUT. .reator] .| |

[# JOINED B—8 e [ [#ITESTER_2[Testeq] |

[# ouTPUT F—{ > neut |
[¥] PassED
[#] FaILED S INPUT |

[+ ouTPuT *._[>>E Leiding ... [GML] .. |

INPUT
| @ Ao, 1|

[#] OUTPUT =

/ .
s e T s g| Annotations
[# autPuT INPUT
1 S S

# outPuT B— > mpUT

[#] anzs [we IGDS]] .

[+ shapes . [IGDS]] ...

[*] DIEPGG

[#+] DIEFPT

Bl DL E_F

[#] <BL&NK= S INFUT

[#] <UNFILTERED= [ JOINED *—DpEI Leiding... [GML]] _||

[ oAby 0DSUf [ e |
[+ DUPLICATE b
[# uniguE
[ InPUT

& oureuT b o] Maatvoe...[GML] .|




Example ELECTRICITY

Transform

Drata Flow

Source T_l,lpes

[#] lines [+ [IGDS]] |
[#] arcs [ IGDS]] .. IMPUT | q
[#] JOINED INPUT m
zha IGDS
[+ shapes .. [IGDS]] . [+ ouTPUT INPUT
[¥ passED _F
[ FaLED INPUT

& outeur f—{ il Leiding . [GML] |

\‘D‘EI Annotati.. [GML] .|
) _ o 7
A Annotation from cables/pipelines

A This result contains ALL lines, also the lines and
arrows of annotati on. Thes

material information.

A Tester: Check if the attribute material is empty.
All lines with NO material, were put into
annotation

SAFE SOFTWARE




Example ELECTRICITY |
Transform Frmmons
Destination Types [

Crata Floes

> weur _F
& ouTPuT F—{ > neuT
[ PasseD _F
¥ FaLED INPUT
|

[# ouTRUT *__[>>E Leiding ... [GML] .. |

IMFUT
[ JOINED
INPUT I
[ Annotati.. [GML] _||

+ =
B poinis .. 1GDSD) .4} Hoer b

EILISTCONC . cnaler] . | IEIMTMBUT reatDr]/_l

[#] cells [« . [GDS]] —hL—|>F' ELT |
INPUT

[+ outpur [+ ATTRIBUT...reator] _|| [#] guTPUT F—
& cells [+ [GDS]] _& INPUT [+#] ATTRIBUT...=Filter] _||
[# ouTRUT — =% weur

Annotations

[*] DIEFGG

[#] DIEFPT

B TG E_F
[#] <BLANK= B INPUT

[#] <UNFILTERED:

"= inPuT |

& oureuT b o] Maatvoe...[GML] .|

[ JomED p—] gpl¥ Leiding. [GMLI _||

[#] DUPLICATE
[+] uMIGUE




Example ELECTRICITY

Transform

) cels [« 0GDS] _.iL

[# outPuT INPUT
EI DIERGE

[+ DIEPFT

[+ TVl

[# <BLANE=

[+ <UMFILTERED=

A Annotation from elements

A The attributefilter filters all cells with names
At xtvlgo i nto annotation

A The attributefilter filters all cells with names
Adi epggo and ndieppto.
attribute Ntypeannotat.i
In the Attributecreator

] Anotati.. [GML] ||
ECEIIS[H...[IGDS]]W
o E_F E, .
QuUTPUT
INPUT

T he
e 0

-
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Example ELECTRICITY

Transform

Source Types [

Crata Floes

Destination Tepes H

B inpUT

INPUT
[#] JOINED

L

[#] test [a [IGDS]] .

[# ouTPUT F—{ > neuT |

[#] PassED
[#] FaILED

[#] ouTtPUT

[#] multi_te... IGDS]] ...

[+ ATTRIBUT. reator] .||

] i8] Leiding . [GMLI) |

NTERNATIONAL
USER COMFEREMCE

WHISTLIE, aC., 2009

IMFUT [

[+ points[.. [GDS]) il

[#] OUTFUT =

[#] Annotati.. [GMLT_ | /

E_i—|>m

/

[#] ouTPUT

INFUT I

o

[#] OUTPUT
INFUT
B— > mpUT

[+ outPuT
[*] DIEPGG
[#+] DIEFPT
®l pavie E_F
[#] zBLANE: F.L-' INFUT

[#] <UNFILTERED= [+] JomED

Annotations

e |

[+] DUPLICATE i}»

[+] uMIGUE

"= inPuT |

[# outrPuT B

o] Maatvoe...[GML] .|




Example ELECTRICITY

Transform

[+] text [ [IGDS]) ...
[#] multi_te... [GDS]] .. m
: INPUT
] points [ 1GDST] 4L & oureuT i > ) Annotati.. [GML] .|

A Annotation
A All texts, multitexts and points are annotations.
These objects also need extra information

A Extra attributes  like administrator, theme,
s ubt he mAawith éAttributecreator

SAFE SOFTWARE




Example ELECTRICITY

Transform

Crata Floes E‘

Destination Tepes a

Cab

# ATTRIBUT _pliter] .| ‘

INFUT |
+| QUTRUT

—

i ‘
NTERMNATIONAL

USER CONFEREMCE

WHISTLIE, aC., 2009

les

%] Leiding .. [GML]] J‘

+ test [ [IGDS])

#ATTRIEUT. reator] J|

~

¥ ki ke [IGDS]] ...
INPUT |

+| pointz [ [IGDS]]

= ] OUTPUT >

s
+ ATTRIBUT _reatar] ...

INPUT |

>

e JOINER_2 Hoiner] .. |

Annotations

T |

+ JOINED

e J|

[+ DUPLICA, .emover] .| |

elements

] et [ [|GDS]];4__D, NPT
b

[#]ATTRIBUT..reator] .| |

[#] DUPLICATE
[+ muk_te... [GDST ...t

INPUT [
[# outeuT B

(o] Maatvoe...[GML] .|

[# unQuE
[# lines [w.. [IGDS]] ..

[#] arcs [ [IGDS]]

[#] shapes _[IGDS]]

[#] points [ IGDS]] ...

Measurements







