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Introduction

- Why maintaining a 3D city model at first place?

» Improve the way they are currently “updated”
» Keep up with reality / Urban fabric changing very fast
» Maximize its value / Attract more users

Visibility analysis

Solar potential estimation

3D cadastre

Energy demand estimation

Emergency response

Shadow estimation

Utility management

% Noise propagation \
Biljecki, 2015

Gemeente Rotterdam
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Motivation

* Design a maintenance workflow for 3D City Models

> Two main components:

. Visual editing platform (Up3date: a Blender add-on)

- Perform all changes via a graphical environment

. Versioning Control System (VCS) for 3D City Models (Git-
based)

. Keeping track of history
. Concurrent Updating

%
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Research Questions

. To what extent can a Git-based versioning approach be

used for the maintenance of a 3D City Model of a typical
municipality?

» What would be a conceptual workflow that would make this
approach practical and manageable?

» How can the maintenance process be improved by
combining the versioning workflow with 3D visual editing
capabilities of the model?

%
TUDelft ﬁ" Gemeente Rotterdam
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Use case (1/2)

« 3D City Model of the municipality of Rotterdam

» Initiated in 2011 as proof of concept
» Remodeled from scratch in 2016
. Contains LoD 0, 1, and 2 buildings, trees, infrastructure...
- New iterations in a biennial life-cycle
- Outsourced to third parties

%
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Use case (2/2)

Key Point Expected Effect
Maintaining model updated at regu- | Standardize the current maintaining
lar intervals procedures

Keeping track of maintenance history

Monitor the evolution of the urban
fabric

Testing alternative scenarios for ur-
ban planning

Enhance the planning process while
promoting concurrent collaboration

Motivate domain experts to use the
model in custom applications

Raise the interest of third parties to
experiment with the 3DCM

Incorporate the results of the external
applications

Allow the work of third parties to en-
rich the sDCM with more information

]
TUDelft
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2016-2018 2018-2020
3DCityDB
Mutated 1228 NA
Deleted 1538 NA
Total 5845 10000 (approx.)
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Related work

« CityJSON: A compact and easy-to-use encoding of the
CityGML data model (Ledoux et al, 2019)

« Git: Distributed VCS for source code files

- A data structure to incorporate versioning in 3D city models
(Vitalis et al, 2019)

« CityGML v3.0. versioning module: A data model that
allows versioning in CityGML files

« Scenario ADE: An extension of the CityGML v.2.0 data
model for virtual scenario testing

]
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Introducing the workflow

%
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The core workflow

. Instance: A 3DCM file representing the model at a given
time point

. Versioned file: Afile used as a repository that contains
multiple instances and their metadata.

/ 3DCity ._
/ Model subset for /
/| custom external |
/ applications /

[ Export
- N\

/ 3D City Model in / 3D City Modelin —™°" g a1 Editing
CityGML  / CityJSON
h kf I . /Convert
« The core workflow:
Versioning
Checkout E rt
serou Workflow xpo
. - _ i Updated
[ \ Commit
Vers'g'l‘:t‘fgr?n"”tm' <«———— 3D City Model in
CityJSON

_ J

(‘ »
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The multi-branch structure

- 4 conceptual branches: Main, Maintenance, Scenario,

R e I ease Branch Number of practitioners
Main 0
Release o Maintenance 10r >1
D TN

. R1 | | R2 —> Scenario >1
N AN
Release 0
Main
Vo \ / Vi \ f" V2 \ [( V3 K
M1 M2 M3 M4 >
Maintenance \ \\ j
PO Pl P2
Scenario
(Implemented)
?
PO’ ] >

Scenario
(Unimplemented)

%
TUDelft % Gemeente Rotterdam
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Merging conflicts

No conflict
/"7"\_\
Julianalaan 134
2628BL
Delft
TU Delt
Julianalaan 134 Julianalaan 134
2628BL . / £ 1234 AB
Delft Delft
Ed. Institute TU Delft
o \ AN
Julianalaan 134
1234AB
Delft
Ed. Institute

o]
TUDelft

Julianalaan 134

2628BL
Delft
Ed. Institute

Fé \
| §

—v

R

Conflict

4 ™

Julianalaan 134
2628BL
Delft
TU Delft

)

Julianalaan 134
2628BL
Delft
Delft University of
Technology

)

Julianalaan 134
2628BL
Delft
TU Delft or
Delft University of
Technology

-
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The smallest entity

- ID 0599100000012859:

* geometry:

b O:
H1:
- 2
type:
w boundaries:
FO:
P semantics:
texture:
lod:

w address:
CountryMName:
LocalityMame:
ThoroughtareNumber:
ThoroughtareMName:
PostalCode:

w* location:
type:
w boundaries:
a:
lod:
type:

w attributes:
yearOfConstruction:
creationDate:
gebouwnumme
hoogste bouwlaag:
statusOmschr:
aantalBouwlagen:
laagste_ bouwlaag:

typeOmschr:

"Solid"

[]
{-}
e
2

"Mederland"
"Rotterdam"
nggm
"Voorhaven"
"3IO25HD"

"MultiPoint"”

81783
Q
"Building”

1916
"2016-04-18"
"0599100000€ __
2

"Pand in gebruik"”
3

(2]

"tussenpand™

Building

rMmMation I0SsS IS llimitea 1o

45‘_, Gemeente Rotterdam 12



Resolving conflicts

» Choosing which instance should be kept
» Programming software to resolve them

- Predefined ways of resolving a conflict from the VCS (not
necessarily meaningful)

- Requires VCS to have cognitive abilities (Al) which is not the
case at the moment

» Let the user decide how to resolve
- Resolution is guaranteed to be meaningful
- Maximizes human supervision

. Can become time consuming

* |n practice, manual resolution superior to “automatic”

%
TUDelft q‘, Gemeente Rotterdam
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Workflow Implementation

]
TUDelft £ Gemeente Rotterdam



Implementation components

City|SON (.json)

00000

City]SON

Blender

CityObject

Empty object
(all attributes stored as custom properties)

Geometry (LoD)

Mesh object
(all attributes stored as custom properties)

Semantics

Materials of LoD 2 geometry faces

Table 5.1: Mapping between Cify]SON and Blender entities

]
TUDelft
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From concept to implementation

/ 3DCity

/ Model subset for /
/ custom external /
applications /

T Export
f ; / | \
/ / Convert / /

/ [ / f
j;’ 3D City Model in / / 3D City Model in y lmpot Visual Editing
/ CityGML  / CityJSON |
/ e E—
b/ Convert
Checkout VerSioning Export
Workflow
/ Cropped
| CityJSON |
N / v.l.0instance /
ioni | Commit | Updated
| Versiomng Control .~ 3b City Model in | | /
CityJSON |
\\ e / Export
f'f "f / .. \
| / Convert | /
1. / [ / Import
/ CityGML v.2.0 / / CityJSONv1O0 L~ Blender
/ instance  / instance
/ R m—
L / Convert L
Implemented
Checkout Versioning Export
Workflow
y ™

‘' commit [ Updated

{ Repository e CityJSONv.1.0 /

j instance |

]
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Testing

]
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"CitylSON*™

version:
extensions:
metadata:
P CityObjects:
w versioning:
» versions:

» pOcal79909bT4654ca67T08cab%e8caed545a740:
author:
date:
message:
parents:

P objects:
tags:

¥ branches:
main:
maintenance:
scenario:
release:

kb vertices:
appearance:

geometry-templates:

o]
TUDelft

"1.8"
0

0
{}

2.0

"Konstantinos Mastorakis®
"2020-08-19T19:52:43.5621612"
"Initial Commit"

[]

[.]

{}

and

"bO9caf7o909bT4654cab7TOBcab%eBcaedsd5a 749"
"b9cady7o909%bT4654ca67TOBCah9e8caad5455749"
"bO9caf7o909bT4654cab7TOBcab%eBcaedsd5a 749"
"p9cadyo909bT4654ca67TOBCan9e8caad5455749"
[..]
1}
1}

q‘, Gemeente Rotterdam n



Fundamental operations

100

type: "CityJSON"

version: "1.8"

extensions: {}
metadata: {}
CityObjects: {.-}

versioning:
w» versions:
» bOcal7o909bT4654cab7TO0Bcab9e8caed545a749:
[v a493d4a487T40151bTd7a57b49bb28b99975402b :
author: "Konstantinos Mastorakis”
date: "2020-08-20T13:09:57.6096562
message : "ID B599100000669108_ postal code changed”

b parents:
P objects:

tags:

w* branches:

main: "bO9cad7oo09bT4654cac Y TO8cab%e8caeds45a749"

Emaintenance: “a493d4348ff4ﬁ151bfd?aS?D49Db28b999?5402?ﬂ
scenario: "b9cadio909bT4654cabi7TOBcab9e8casd545a749"
release: "b9cadio909bT4654cab67TO8cabf9e8caed545a749"

vertices: [aw]

appearance: {}

geometry-templates: {}
. Edit
¥ attributes:

- ) _ . p— Edit

%
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Simulating the testing and
Implementation of new scenarios

]
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Scenario explanation (1/2)

« The shape of a roof needs to be decided to maximize its
solar capacity depending also on a nearby building which
IS going to be extended upwards

main

=

Merging N Merging
(maintenance) ‘ (scenario)

scenario /
User 1
Branched from » Redesigned roof »Merging changes

maintenance

scenario_1
Branched from User 2 ncrease building

maintenance i height

]
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Scenario explanation (2/2)

]
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Committing and merging scenario(s)

]
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Simulating Conflict Scenarios

]
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Conflict Scenarios

END) :~/Dropbox/Thesis/Versioning_Prototype/cityjs
on-versioning-prototype$ cjv ../../test datasets/testing final/vcityjsons/versioned
_conflicts.json commit ../../test datasets/testing final/B3 18 normalized reorder a
ttribute.json -a "Konstantinos Mastorakis" -m "ID 0599100000012851 attributes swapp
E‘d 1

Opening ../../test datasets/testing final/vcityjsons/versioned conflicts.json...
Opening ../../test datasets/testing final/B3 18 normalized reorder attribute.json..
Appending vertices...

Removing duplicate vertices...

Changes:

1144 objects not changed.

Updating master to 74e5d00d9e5c6dd654d786b2908ffd2294032f88
Saving to ../../test datasets/testing final/vcityjsons/versioned conflicts.json...

%
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Conflict Scenarios

(venv) :~[Dropbox/Thesis/Versioning_Prototype/cit
yjson-versioning-prototype$ cjv ../../test datasets/testing final/vcityjsons/ver
sioned conflicts.json commit ../../test datasets/testing final/B3 18 normalized
reorder_attribute.json -a "Konstantinos Mastorakis" -m "ID 8599100000012859 lod
2 _faces_swapped"

Opening ../../test datasets/testing final/vcityjsons/versioned conflicts.json...
Opening ../../test datasets/testing final/B3 18 normalized reorder attribute.jso
n...

Appending vertices...

Removing duplicate vertices...

Changes:

1144 objects not changed.

Updating master to 824798c78cbe2adad3ed912d19f1a0211b42e885
Saving to ../../test datasets/testing final/vcityjsons/versioned conflicts.json.

ATLer re-oradering

TU Delft Before re-ordering % Gemeente Rotterdam




Conflict Scenarios

(venv) :~/Dropbox/Thesis/Versioning_Prototype/city
json-versioning-prototype$ cjv ../../test datasets/testing final/vcityjsons/versi
oned conflicts test.json merge testing master -a "Konstantinos Mastorakis"

Opening ../..f/test datasets/testing final/vcityjsons/versioned conflicts test. jso

Common ancestor: B2
There are conflicts

Julianalaan 134

. 2628BL
- ID 65991000000128 Delft
Forgive me for not TU Delit
parents: N
\-.
objects: |
- Julianalaan 134
68258e6423508d julianalaan 134 2628BL
author: 2628BL ‘ 4 x Delft kis®
Delit TU Delft or
date: Ed. Institute Delft University of| 2072917
message: Technology |, ymber changed”
parents: -
objects:
. Julianalaan 134
tags: 2628BL
branches: — Delft —
Delft University of
master: Technology 5b248Ta28191e5e45Tb8"
testing: Bef9caV266409ab28c2de”

]
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Conclusions

]
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Conclusions

+ Defining the “smallest entity” wisely is crucial!

- Answering the research questions:
« Git-based VCS is a very promising solution for 3DCM versioning
» Increases the 3DCM data value with regular updates
» Tracks history automatically
» Branching is simple / Allows concurrent maintaining
» Git’s built-in operations match Rotterdam’s key points
» Distributed architecture optimal for 3DCM versioning

« Visual editing capabilities are more important than expected
» Simplifies the creation of the next instance of the 3DCM
» Maintainers don’t have to be experts with 3DCM data models

» Complex geometric editing (reshaping a roof) is next to
Impossible without a GUI

]
TUDelft £ Gemeente Rotterdam



(A bit more philosophical) conclusions

«  When mingling its order of attributes and/or faces...

» Can an object be considered the same?

» QOpen for discussion... but:

» From a developing point of view the answer should be
positive

» For a robust system the answer should be negative but smart
mechanisms should be developed (normalization /
alphabetical / lexicographical ordering might prove useful)

%
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Practical comparison with other

potential solutions

» CityGML v.3.0 versioning module

It introduces information redundancy within the data model which
IS not optimal for versioning

Both versions and transactions between versions have to be
stored alongside and be “synced”

Creates many potential break points

» Transaction types are also predefined by the data model
which is limiting the versioning robustness without any
significant practical benefit

» Software implementations for gml-based formats are not
straightforward

]
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How can Rotterdam benefit from the
workflow (by Investing resources)

* Pilot testing the workflow for gathering real feedback and
moving the workflow from prototype to more operational

» Defining the optimal “smallest entity” with real world
feedback

» Invest into training practitioners to familiarize with the
technical aspects of the workflow

» Investigate into maintaining the model either in tiles or as a

whole

]
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How can Rotterdam benefit from the
workflow (without investing resources)

,-*"f Cropped
N

) CityJSON

/ wvlOinstance /

> ~—+ 3DCM

; Salil n e e d to
; /

Import

CityGML v.2.0 / CityJsoNv.1.0 [ 'meort Blender
instance instance
Convert

| OX. 60K

, onvel 1 /
Implemented
Checkout Versioning Export
° N Workflow
[ . . . :

e
Fi

\ /' Updated
. E | Reposiory ST cw”sté‘N vio . P through
\ / instance :

Rotterdam's 3DCityDB
4 < platform >
Tvpehf o — — —+ ite Rotterdam

'_“c' - 33




What is likely to be improved anyway

- 3DCityDB (currently the platform for storing the 3DCM)
might support CityJSON since the former uses citygmi4j
which already supports the CityJSON format.

» Integration of the workflow with the currently existing
platform will be significantly simplified

» ldeally the suggested workflow could be further
developed to work directly on the 3DCityDB platform if
CityJSON gets supported

]
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Future work for enhancing the workflow

* Integrate validity check within the workflow
» val3dity

* Merging subsets back to the repository
» Requires merging 3D geometries

« Combine the add-on with GIS capabilities
» Blender-GIS

* Investigate into updating BAG from the 3DCM
maintenance

« Create an automatic generator of “striped” instances for
the release branch

 Incorporate and handling of building textures

%
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Gebouwen - model (LOD2)

i e |'ML__;_' : Gebouwnummer : 0599100100002429
_— s e Aantal bouwlagen : 47

'}ﬂ&ﬁﬁﬂ '"*"'-h:q_dﬂl I Hoogste bouwlaag : 44

e " - Laagste bouwlaag : 2

Status omschrijving : Pand in gebruik

Bouwijaar : 2013

Straat : Wilhelminakade

Huisnummer : 405-677

il Postcode : 3072MC

Stad : Rotterdam

it

Thank you!

%
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Versioning moadule

The CityGML v.3.0 versioning module

The stereotype «Version» is adopted from INSPIRE.
The stereotype is used for association roles to express
that the association refers to a specific version of
the target object and not to the object in general.

wenumerations
TransactionValue
insert
delete

AbstraciFeature
+oldFeature
«FeatureTypen 0.1 yversions
«FeatureTypen Core::
Core: CityMode T AbstractFeatureWithifespan
wProperty» +newFealure
0 0 sversionMember |+ creationDate: DeteTime [0.1] 0.1 Verson»
WVersions » |+ teminationDate: DateTime [0..1]
+  validFrom: DateTime [0..1)
+  validTo: DateTime [0..1]
+ersionMember 7 +from
izl wFeatureTypen 0.1 Property» «FeatureTypen
0+ Version VersionTransition
.. v
GHOW'UN 0.1 «Propertys QIHOW'WW
+ tag: CharacterString [0.."] + reason: CharacterString [0..1]
+ clonePredecessor: Boolean
+versionTransiionMember | +  type: Transition\alue [0..1]
wProperty»
0.

o]
TUDelft

replace

wenumerations
TransitionValue
planned
redized
«DataTypen historical Succession
Transaction fork
0. merge

«H’qﬁﬁyn
+  fype: TransactionV/alue

+ransaciion
«Propertys

Figure 2. Proposed versioning for CityGML version 3, from OGC (2019).

‘”Rd Gemeente Rotterdam

37



CityJSON

* An alternative encoding to the
CityGML data model

- Designed with software
developers in mind

- Based on the JSON notation,
compact and flat

* Supported by all modern st
programming languages laagste_bowlazg":

"ty pHIJn schr”: "tussenpand"

%
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[ ]
feature ~release
I Branches develop branches hotfixes master
1

 Solution developed to maintain
source code files for software
developers

» Distributed architecture
» Most popular VCS

» Stores snapshot of every version
Instead of differences (deltas)
between two consecutive ones

» Branching made simple

Your Work

igfixes from
sk
! I Driessen, 2010
Master l |

%
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A data structure for incorporating
versioning in 3ADCM (Vitalis et al, 2019)

"CityObjects": {
. // Here we define "buildingl" and
"buildingl -renovated"

- Wrap | ata model and
versioning": {
"versions": {
Eer](:()‘ "versionO1": {
"author": "John Doe",
° A” VE "date’: "2019-03-04T18:34:12.242", 1e f||e (repository)
"message": "First versiomn of the city
model with the building",
» Each "objects”: [ date, message)
"buildingit"
]
1,
"version02": {
"author": "John Doe",
"date": "2019-03-05T18:34:12.24Z",
"message": "Buildingl was renovated",
"parents": [ "versionOi" 1,
"objects": [
"buildingl -renovated"
]
}
}

}

TUDelft ’ £ Gemeente Rotterdam
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Maintenance iterations frequency

. Fixed number of buildings

» New iteration when a predefined building count (X) is met

» X= Total buildings that need maintenance per year / Working
days of the year

» Favors consistency with respect to workload

. Fixed time interval

» New iteration after a predefined period of time
» Favors consistency with respect to time

]
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Visually edit an object’s geometry (1/2)

vy vy v v v
b W W W W W W
® O 0 N & 4

» 41:

*ID 8599180008638 769"

]
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Visually edit an object’s geometry (2/2)

* versioning:

| » versions:
P b9caB79909bf4654cab7fB8cab%eBcaed545a749: {.}
P 3493d4a481T40151bfd7a57b49bb28b99975402h {}

[v SCHaﬁ2EE3534333[24af8d3ﬂ59ff943?f1d?d42dJ

author: "Konstantinos Mastorakis™
date: "2020-08-20T14:08:16.1697812"
P message: "ID d8balc93-08c6-4fc2-90..T64afa008 edit geometry”
P parents: []
P objects: []
tags: {}
* branches:
main: "bOcab79909bT4654cab7TOBcab%eBcaed5453749"
[: maintenance: "5c0a626ea58438ac24af8d3059TT0487 T1d7d42d"
scenario: "bOcab79909bT4654cab7TOBcab%eBcaed5453749"
release: "bOcab79909bT4654cab7TOBcab%eBcaed5453749"
P vertices: [..]
appearance: i}
geometry-templates: i}

]
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Delete whole object (1/2)

» ID
» ID
» IO
&

» 1

P ID
» ID
» 1D
» 1

» IO
» 1D
» 10
» 1D

P I

» 0
» ID
» 1D
®» ID
» ID
» ID
» ID

) 855d2dc8-f

) 8badeld2-8

848b57016-5287-4¢1 65 -27cbb2963301

-4a95-ach/-ad7af/aalaba:

) 870717d50-a0¢ea-4d9r -a076 -d508064536€d9:

) 87811256-afb7-44af-a86]-eBecbalbf5bd:

) 892dacc2-413B-4de3-b36a-ad0291T2d79T:

A974a5bc-00a7-462C-8777-4113470chddc:

8ael9332-553c-4566-937a-18408a328294d

BDB1S@aT-189b-4b6a-ab5¢-81T46CCT7I266¢

05556699

122€¢4513-b726-4b2d-bT52

Be5517ea- f145-4648-864d -a2077

ba48a484cTTT:

) BYGSTECT-TATT-4c28-9T1c-b497cH56Tden

) 87¢cad19c-6a93-4016-b7¢2-43998c32311T:

Tel-B627-backadl432cad

92603

1450-49%9b-8¢11-dbc17190Dch59:

) 92b22bb3-cYd2-4686-adec-2329d10d12d3

1378a738-4a19-46€C-9393-844891feac9l:

7-4187

i3b8aaa2-47c

85502dc8-1c25-4a95-ac57-ad7aT7aadas4q
87077050 -a0ea-4d0T-A070-d50804536€49:

878FF256-afh7 -44a

)- 4063 -abSc-BTA6C0
41d4-97b5-805556699595;
402d-bf52-bdagad84acii .

4640-8B64d-a28f75514968:

4c28-9T1c-b437ch56Tdea:
4016-b7c2-43990ca23T1T:

4fel-8627-bac581432c44;

4686-acec-e329d478013d3:
46€¢-9393-844897Teac9l

4187 -a76e-94cf2cccd

f46-873c-d28326ad19

[ P RS P PR T O < LY

eyt Gt St

gt g gt

A e Ay iy ey gy gy gy

P N
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Delete whole object (2/2)

¥ versioning:
¥ versions:
¥ b9ca079909bT4654cab/T08cab9eBcaed545a749: {}
b 3493d4a487740151bfd7a57b49bb28b99975402h {.}
b 5c0ab26ea5843Bac24aTBd305971048771d7d42d: {.}
Lv'b92?dd55c?9?1f3cbbaEfBﬂEEEEEBEdEl??eaaEE:]

author: "Konstantinos Mastorakis"
date: "2020-08-20T14:47:02.4958692"
message: "ID 848b57d6-528f-4cld-abb5-27cbb29633d1 deleted”
¥ parents: [on]
P objects: [oe]
tags: {}
¥ branches:
main: "b9cal/o980bt4654cab/TO8cab%e8caed5455740"
&Eintenance: "b927d455c79711f3cbba5tT83988658646177eaa52"
scenario: "b9cabf7o909bT4654cab 7 TOBcah%eBcaeds453749"
release: "p9cal7oo%eobr4e54can/TO8cab%8caed545a740"

]
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Exporting a subset (outside of VCS)

version:

P metadata:

» CityObjects:
ID 6599108008415249:
» ID @5991000060415250:
P ID 0599100000415251:
b ID 0599100000415252:
b ID 0599100000415260:
» ID 05991000600415261:
» ID 0599100000415262:
» ID 0599100000415263:
# ID 05991000068415264:
b ID 0599100000415265:
ID 05991000008415266:
ID 6lclBaaa-1dO5-4a6e-9cd4-3adb20bd4end:

T S e S S .

[--]
type: "BuildingPart"

¥ geometry:

* parents:
a: "ID_6599100000415253"
w ID 774bdcc9-2ece-4289-8bd7-912at317481a:

b geometry: [w]
type: "BuildingPart"
w parents:
a@: "ID ©6599160800415253"
» ID 0599100000415253: {.-}
¥ vertices: [..]

]
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A simple maintenance case

- Edit an attribute of an object
- Edit the geometry of an object —>
* Delete a whole object

Each edit is independently
committed to maintenance

l

Maintenance is (fast-forward)
merged into main

main

Merging
Outcome

Initial Commit —>  Attribute Edit ——> Geometry Edit Whole object /

deleted

Initial Commit

maintenance

]
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Merging maintenance into main

]
TUDelft

versions.

version b927d455c797113cbb
Author: Konstantinos Mastorakis
Date: 2020-08-20T14:47:02.4958697

version 5t 1z Offo487T1d7d42d
Author: Konstantinos Mastorakis
Date: 2020-08-20T14:08:16.1697817

Author: Konstantinos Mastorak
Date: 2020-08-20T13:09:57.6096567

version b9cad
Author: Konstantinos Mastorakis
Date: 2020-08-19T719:52:43.5621617

pnte Rotterdam
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% version a675e34ac692ch418a8242 )87e5df3ecd? (

|\ Author: Konstantinos Mastorakis

- i

version a675e34ac692c0418a8242¢ B7e5df3ecd7 (
|\ Author: Konstantinos Mastorakis . AR S ETAE.CD -
| | Date: 2020-88-26T16:59:23.047245Z I 322?5 2?20 08-26T16:59:23.0472452
| ] Message: | ge:
|

version c5814a2b2529c0H1d592 edba
Author: Konstantinos Mastorakis
Date: 2020-88-26T16:21:06.232885Z
Message:

| |
| version c5814a2b2529c01d592eaacedbab3d436286Fb7hb ) I
| Author: Konstantinos Mastorakis

| Date: 2020-08-26T16:21:06.232885Z l
| Message: I
|

version e52c328ced44fc3efa39cdaf7245cC

|
M - S A AL - N oA *
version e52c328ce44fc a39cd9af7245c . .
| Author: Konstantinos Mastorakis
|
|
I

Author: Konstantinos Mastorakis
Date: 2020-08-26T16:56:46.839261Z
Message:

Date: 2020-08-26T16:56:46.8392617
Message:

version b927d455c7971f3cbba5f839 Ceb L E R st PR B R R
Author: Konstantinos Mastorakis Author: Konstantinos Mastorakis
Date: 2020-08-20T14:47:02.495869Z DEREEE ZERE= R e T i o S

Message: Message:

version 5c@ ea58438ac24af8d3059Ff9487f1d7d42d version 5 26ea58438ac24af8d3059ff9487f1d7d42d
| Date: 2020-08-20T14:08:16.169781Z
| Message:

Date: 2020-08-20T14:08:16.1697817
Message:

|
e
Author: Konstantinos Mastorakis |\ Author: Konstantinos Mastorakis
|
|
|

||

|/
version a493d4a48ff40151bfd7a »49bb28b99975402b 5 version a493d4a48ff4015
Author: Konstantinos Mastorakis | Author: Konstantines Mastorakis
Date: 2020-08-20T13:09:57.6096567 I Date: 2020-08-20T13:09:57.6096567
|

Message: Message:

version b9ca®79909bf4654ca6 rab9e8cae4545a749 ( ) version b9ca®@79909bf4654ca o
Author: Konstantinos Mastorakis \ Author: Konstantines Mastorakis
Date: 2020-08-19T19:52:43.5621617 | Date: 2020-08-19T19:52:43.562161Z

Message: | Message:

Log after merging scenario_1 into for scenario Log after merging scenario into main

%
TUDelft % Gemeente Rotterdam




