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3D city models are static

Most datasets:
are released as “read-only”
remain intact during their life-time
they become outdated and then replaced
with a newer model



Why we need versioning?

Keep track of changes

Allow collaboration

Allow experimentation with data
Embrace small updates and distribution



3D city models




Versioning
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Versioning in CityGML 3.0

Versioning module
The stereotype «Version» is adopted from INSPIRE.
The stereotype is used for association roles to express
thet the association refers to a specific version of

AbstraciFeature the target object and not to the object in general.
+oldFeature
«FeatureType» 0.1 «Versiony
«FeatureType» Core:: :
Core::CityModel T AbstractFeatureWithLifespan «enumeration»
TransactionValue
«Property» +newFeature .
0 +versionMember |+ creationDate: DateTime [0..1] 0.1 «Version» gelse[t
Versony * |+ teminationDate: DateTime 0..1] Te
+  validFrom: DateTime [0..1] repiace
+ validTo: DateTime [0..1]
[% «enumeration»
TransitionValue
! * anned
+versionMember +rom Hransaction ializ o
SEEI «FeatureType» o «Property» «FeatureType» «Property» «DataType» historicalSuccession
0. Version VersionTransition Transaction fork
L +o 0.* merge
«Property» 0..1 «Property» «Property» «Property»
+ tag: CharacterString [0..] + reason: CharacterString [0..1] + type: TransactionValue
+  clonePredecessor: Boolean
+versionTransitionMember | +  type: TransitionValue [0..1]
«Property»

Chaturvedi et al., 2017



Versioning workflow

i CityJSON
o?%fﬁ?,,"x —Apply changes—»  of version x
with changes
A
Checkout Commit
version x version
A4
Versioned Versioned
CityJSON ~ -------------m-oees >  CityJSON

with n versions with n+17 versions



Version history is a DAG

master




Version history is a DAG

‘one-branch‘




Branches




The two layers: 1) data structure



The two layers: 2) software



We have a paper!
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And we have software!

Opening buildingBeforeAndAfter.json...
Found 3 versions.

version v30 (master) (
Author: J.R.R. Tolkien

Date: 2019-03-04T18:34:12.247
Message:

Remove building01

This is what changed in this version:
version v29

Author: J.R.R. Tolkien

Date: 2019-02-04T11:00:17.58Z

Message:

Change ownership and structure of building01
This is what changed in this version:

+ building01-02

version v28

Author: J.R.R. Tolkien

Date: 2019-01-02T13:20:21.50Z
Message:

Add Baggins' new building

This i1s what changed in this version:
+ building01-01

https://github.com/tudelft3d/cityjson-versioning-prototype



https://github.com/tudelft3d

Discussion

Versioning is a form of metadata (and
metadata is important).

It can reshape the content itself.

Fits perfect with the GeoBIM world.
We should be open to changes and
collaboration.



Master’s thesis (Gemeente Rotterdam)
Evolve the CLI of prototype
Develop a web Ul



Thank you!

https://github.com/tudelft3d/cityjson-versioning-prototype
https://doi.org/10.5194/isprs-annals-1V-4-W8-123-2019
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|dentifiers

Two city objects can’t have the same ID
Can use original ID and timestamp or
version name to append id

Best candidate is hashes (e.g. SHA256)
and keeping id as attribute

v d38e4fc242c5d59fff9468c3ddabadbad4df82afd:

type: "Building"
» attributes: {..}
» geometry: [...]

cityobject_id: "{10A31B7E-8FC2-45EE-836A-1DBI9FEFQ6EQ4 }"



Data structure




"versions": {
"v1":{
"author": "John Doe",
"date": " 2019-05-27T14:08:56.145473Z ",
"GityObijects": { “m;sei?ge[ ]. Initial commit",
"building1": { ,,gb.ects;,_ 1
"type": "Building", et

. . "building1",
geometry": [ ... ] ”bﬂ:ld:zg?
}5 7 - . Il,
" building2": { buildings
"type": “Building ", ) !
}"geometry": [...] ",v2": {
e o, "author": "John Doe",
.!:ung.l.l.]?gui'lgin " "date": " 2019-05-29T14:08:56.145473Z ",
ype- raing, "message": "Update renovated building",
geometry":[ ... ] "varent”: [ vi" ]
) ) "objects”: |
"building1”,
"building3”

]
2



"versions": {
Ilv1 Il: {
"author": "John Doe",
"date": " 2019-05-27T14:08:56.1454737 ",

"CityObjects": { "message": "Initial commit",

"building1”: { "parents”: [ ],

"type": "Building", "objects”: |

"geometry": [ ... ] "building1”,
}, "building2"”
" building2": { ]

"type": “Building ", },

"geometry": [ ... ] "v2": {

}, "author": "John Doe",

" building1-renovated": { "date": " 2019-05-29T14:08:56.145473Z ",
"type": "Building", "message": "Update renovated building",
"geometry": [ ... ] "parents”: [ "v1"],

} "objects”: |

} "building1-renovated",
"building2"”
]
g

}



Refs (branches and tags)

"branches": {
"master": "v25",
”wind-simulation”: "v28"

2

"tags": {
“release-2018": "v21",
“release-2017": "vi14"

¢
}



