Data models - design and validation

Introduction to SHACL
(based on https://www.topquadrant.com/technology/shacl/tutorial/).

RDF graphs can be validated with the use of SHACL. This can be demonstrated in TopBraid Composer

1. Open new Project
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naming it correctly and, additionally, selecting DASH support (https://datashapes.org/dash):



https://datashapes.org/dash

Create SHACL Shapes File

This wizard creates a new RDF file for defining new SHACL shapes and classes.

BascUR: | hitp://eample.orgl/ontologies/family
Eilename | family
File type: Turtle () v

Initial imports: DASH Data Shapes Vacabulary
[] Dublin Core Elements

[] Dublin Core Terms

[] skos

[] Schema.org

[] W3CGeo

[[]Set a default namespace in the new file

After that you will get:
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DASH Data Shapes Vocabulary

Unofficial Draft 30 September 2021

¥ More details about this document

Latest published version:

https-//www w3 org/dash/
Latest editor’s draft:

http-/idatashapes org/dash.htmi
Editor:

Holger Knublauch (TopQuadrant, Inc.)

Abstract

This document introduces the DASH Data Shapes Vocabulary, a collection of reusable extensions to SHACL for
a wide range of use cases. In addition to a library of new SHACL constraint and target types, DASH also
includes components for representing test cases, suggestions to fix constraint violations and an extended
validation results vocabulary. Finally, DASH serves as a reference implementation of SHACL in SPARQL by
providing default validators. DASH is intended to evolve as a standards-compliant open source vocabulary.
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=2 TopBraid

4 % http://datashapes.org/dash (owlkimports from /TopBraid/SHACL/dash.ttl}
3 % http://topbraid.org/tosh (owlkimports from /TopBraid/SHACL/tosh.ttl)
(E% http:/fwww.w3.org/ns/shacl# (owlkimports from /TopBraid/SHACL/shacl.ttl]
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# baseURI: http://example.orgl/ontologies/family
# imports: http://datashapes.org/dash

# prefix: family

@prefix dash: <http://datashapes.org/dash#> .

@prefix family: <http://example.orgl/ontologies/family#> .
@prefix owl: <http://www.w3.0rg/2002/07/owl#> .

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix sh: <http://www.w3.org/ns/shacl#> .

@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#> .



<http://example.orgl/ontologies/family>

rdf:type owl:0Ontology ;

owl:imports <http://datashapes.org/dash> ;
owl:versionInfo "Created with TopBraid Composer"

3. Create family:Person shape class:
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Name of new resource: | family:Person

Annotations Template

2 Classes| O Shapes 22| = 8 || [a] fam

% G & Ontc

Property

rdfs:label

Initial Value

{name}

| Create Shape Class... h]

Defaul

+ Man

family:Person
rdf:type rdfs:Class ;
rdf:type sh:NodeShape ;
rdfs:label "Person" ;

rdfs:subClassOf rdfs:Resource ;

4. Create property constraint family:firstName and family:lastName (from the context of

sh:property):
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Predicate: | family:firstName

[] Also glebally declare rdf:Property

Display Name: | first name

Description:

A Person's first name (aka given name)

Count: One ormore [1.5] +

Node kind:

Class:

Datatype:

Value shape:

ok | Cancel |

Predicate: ‘ family:lastName

[] Also globally declare rdf:Property

Display Mame: ‘ last name

Description:

A Person's last name (aka family name)

Count: Exactly one[1.1] w

Node kind:
Class:
Value shape: ‘ v |

oK | Coneal |




{=|Property family:firstName: datatype=xsd:string, minCount=1, name=first

— sh:property =
[=|Property family:lastName: datatype=xsd:string, minCount=1, maxCount=1,

=

name
name=last name
- =

sh.path. = shpath  —

B family:firstName = . family:lastName -
sh:name — sh:name ~

first name - last name =
sh:description ~ sh:description =

A Person's first name (aka given name) - [5|A Person's last name (aka family name) =
sh:minCount = sh:minCount

1 = H[ v

B C - sh:maxCount ~

sh:maxCount [1IQ -
shedatatype ~ sh:datatype <~

B xsd:string = B xsc:string =

Note, that for “Also globally declare rdf:Property”

| If checked and the predicate has no rdfitype yet, it will get a global rdfitype rdf:Property triple, and instead of shiname and sh:comment, the global property will have rdfsilabel and rdfs:comment. i

5. Now you may try to validate your triples. Thus create an instance of a Person class (you have two
possibilities to start the wizzard).
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rdfs:comment Createinstancei
% Delete

|W Importsl’ Instances 3 | W Domam| @ Error Log ‘ - SPARQL

[Resource] rdfs:label

rdfitype

Mame of new resource: | family:JohnSmith | [] Anonymous

Annotations Template

Property
rdfs:label

mn e

Initial Value

{name}

You can check, that without assigning first name and last name property to this instance the graph
will not validate correctly

|% Imports | @ Instances | Il Domain |@ Error Log |" SPARQL |Qn Text Search |@ Targets IC%:) SHACL Validation 22 l = 8
0[Gle v & i
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[ Perform constraint checking for all resources in the model, including classes

9 Property needs.. 4 family:Johnsmith Wl Tamilyfirstiame
@ Property needs... # familyJohnSmith Bl family:lastMame

[Shape]
Property family:f...

Component Message

shiminCount

shiminCeount

Property family:l...

The errows will disappear after addition of missing properties

Resource Form

= [BlE ~

Name: family:lohnSmith

Resource Form ‘?}ILLl = ~ Annotations
" - dfslabel ~
N : [family:JohnSmith 4
e v John smith -

~ Annotations

rdfs:dabel =

John smith =
~ Other Properties

family:firstName

family:lastName “'ﬁ Add empty row ||

= Other Properties

family:firstName ~

|John‘ |@

family:lastName ~

rdf:itype ~
[ ] farnily:Person =




Introduction XML Schema

XML data can be validated with the use of XML Schema. This can be demonstrated with the use of
eclipse (with proper plug-ins).

1. Create general project

[ Fic| Edit Source Refactor Navigate Search Project Run Window Help

| New Alt-ShifteN » | %5 Maven Project
Open File... (& Enterprise Application Project
) Open Projects from File System... % Dynamic Web Project Select a wizard &
Recent Files v | i EJBProject .
. Create a new project resource
Close Editor Cutew | B Connector Project —
Close All Editors Ctrleshift=wy | 3 Application Client Project .
58 Static Web Project p—
Save Ctrl+5 3 JPAProject | type filter text
s Save As... |Fﬁ Project... | 2% Java Project -
Save All Ctrl+5hift+5 % Java Project from Existing Ant Buildfile
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4§ JavaScript File 4 = General
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> clipse Modeling Framewor)
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& Print... Ctrl+P | (5 Folder b Java
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i Import.. [T File et
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3  Export.. Ef e
Properties AlteEnter |1 B@mple..
Switch Workspace v | Other... Ctrl+N
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Project

Create a new project resource.
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Project name: | ISM-Lecture11-XML|

Use default location

Location:
Working sets
[[] Add project to working sets

Warking sets:

E\Dydaktyka\JavaWyk201 7\Programy\WebServicesWorkspar

Browse...

Select...

@ |
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2. Add XML Schema file (File->New->Other...)

Select a wizard

Create a new XML schema file

New XML Schema

Create a new XML schema.

< Back

!
Wizards: Enter or select the parent folder:
[ type filter text | T | 1sM-Lecturet 1-xmL |
a (= XML ~ th & o
[07 DTD File » &2 DynWeb02 s
[¥7 XML File
57 XML Schema File File name: | familybxsd |
RN

v

Cancel
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@
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2. Declare schema, starting from adding complex type




[S) family.xsd 3¢

[S] Schema : http://www.example.org/family

(= Directives

(1€ Elements @T Des 1
Add Complex Type
=] Add Simple Type
] Show properties
Refactor
Validate
References
(B Attributes (2 Groups
Design | Source
[5] familyssd X%
=
=)
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[l Add Element &
& Add Element Ref
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o Add Sequence === Add Sequence
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elete
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Set As Focus ¥ Delete
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] Show properties
Refactor Refactor
Validate Validate
e nees References
8] “familysd X
=
=[]
PersonType
[e] firstMame [0.%] string
=Tl TastName strima
Insert Element » )
Set Type N (5] “familyosd %
1.1 (Required) Set Multiplicity v =
0.1 (Optional) = mae =3

0.7 (Zero or more)

1. (One or more)

= Show properties

and then adding an element

Refactor

Validate

References

PersonType

[e] firstName [0.%]
[&] lastName

string

[1.1] string

Types

[§] “familyasd X

=
=13

PersonType

wes| | [€] firstName  string

1..1 (Required)
0..1 (Optional)
0.* (Zero or more)

1.* (One or more)

Insert Element
Set Type
Set Multiplicity

Delete

Show properties
Refactor
Validate

References




[§) “familysd X

8] *familyasd %
[S] Schema : http:/fwwan.example.org/family
(2> Directives
chema: I www.example.org/famil
5] Schema  hitp:// ple org/family
ST
T flements 1l [
[¢] AddElement
] Show properties
Refact ,
acter (&) Elements || |
& Validate -
e [€] Person : string PersonType
erences ,
Il
U x
Name (7 = any character, * = any string):
PersonTypel
] *Familyasd % l
Types:
PersonType
chema : http://www.example.org/family
Sch http:// | ffamik
(2= Directives
(=] Elements | Bl
I |
New.. SetType » |El PersonType
L gz SNl 4 Declaration Location:
#  Delete |
Set As Facus Search Scope
] Show properties () Workspace () Enclosing Project (® Current Resource
") Working Sets Choose..
Refactor 3
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References 3
T
[8] *family.xsd X

[S] Schema: http://www.example.org/family

(= Directives

(& Elements [ Types
PersonType

Person ; PersonType |

() Attributes (i%- Groups

2. Declare xml data file (based on designed schema). Start with File->New->Other ...



Select a wizard

XKML
Create a new XML file

Create a new XML file. i Ij
X
Wizards:

Enter or select the parent folder:
| type filter text

| I5M-Lecture11-XML

4= XML

By G
57 DTD File 5 ISM-Lecturel 1-XML
% XML File
[ XML Schema File File name: | familyxml
[x XsL

<>

@ <Back | MNed> | Emsh || Cancel
Select DTD or XML Schema File
Select the DTD or Schema file to create the XML file, @
Create XML File From (®) Select file from Workspace
Select how you would like to create your XML file. () Select XML Catalog entry
Workeonce Fice
@ | type filter text ‘
() Create file from a template 4 =% ISM-Lecture11-XML A
[S] familyxsd v
Configure 'Mew XML' templates here

Select Root Element

Select the root element of the XML file, \ﬁ

Root element:

[Person

Content options
Create optional attributes

reate optional eiements

Limit aptional element depth to:

reate first choice of required choice

Il elements and attributes with data

Namespace Information

Prefix Namespace Name Location Hint.
tns hittp://www.example.org... familyasd o
Edit...
Delete
@ =

2. Now you can edit your generated xml data file.
[5] family.xsd [¥] familyxml = B8
1 «<?xml wersion="1.0" encoding="UTF-8"7?>

~

=2 <tna:Person xmlns:tns="http://vw¥.example.org/family" zmlns:xsi="http://vw¥.v3.org
Etns :firstName>tns: firstName</tns: firstName>

<tns:lastName>tns:lastName</tns: lastName>

2
3
4
5 </tns:Person>
6



@ family.xsd |%] *familyamml
<?xml version="1.0" encoding="UTF-8"?>
“ <tns:Person xmlns:tns="http:/ /vwv.example.org/family"” xmlns:xs3i="http:/ /vvv.v3.0rg
<tns:firstName>John</tns: firstName>
<tns:lastHame>Smith</tns:lastName>
</tns:Person>

After removing required elements

oo L R

[5] family.xsd [] *familyoaml = 08
<?xml wersion="1.0" encoding="UTF-8"7> !
“<tns:Person xmlns:tns="hitp:/ //vwv.example.org/family" xmlns:xsi="http://vwv.v3.org ©

<tng: firstNHame>John</tns: firsclame>

2
3
4 </tns:Person>

you will be warn about data inconsistency

(5] family.xsd |X] *familysanl
1 <?xml version="1.0" encoding="UTF-8"7?>

Child elements are missing from element: - tns:Person The following elements are expected: - firstName - lastName Error
indicated by {http://www.example.org/family":firstName, "http://www.example.org/family} with code:

om o

I(j’tns:Persan::



