
:malta a :Country ; 
    :hasCapitalCity :valletta . 
 
:czechRepublic a :Country ; 
    :hasCapitalCity :prague . 
 
:valletta a :CapitalCity . 
 
:prague a :CapitalCity . 
 
:The_Kappillan_of_Malta a :Book ; 
    :takesPlaceIn :malta ; 
    :hasPage :The_Kappillan_of_Malta_Page1 , 
             :The_Kappillan_of_Malta_Page2 ; 
    :hasCover <https://example.org/img1.jpg> . 
 
:In_Love_With_Malta a :Book ; 
    :publishedDate "2016-06-24"^^xsd:date ; 
    :takesPlaceIn :malta ; 
    :name "In Love With Malta"@en ,  
          "Verliebt in Malta"@de ; 
    :hasPage [ 
                a :Page ; 
                :mentions :prague , :valletta 
             ] . 
 
:Like_Bees_to_Honey a :Book , :Paperback ; 
    :hasCover <https://example.org/img2.jpg> ; 
    :takesPlaceIn :malta ; 
    :hasPage :Like_Bees_to_Honey_Page1 , 
             :Like_Bees_to_Honey_Page2 . 
 
:The_Kappillan_of_Malta_Page1 a :Page ; 
    :mentions :valletta . 
:The_Kappillan_of_Malta_Page2 a :Page ; 
    :mentions :valletta . 
 
:Like_Bees_to_Honey_Page1 a :Page ; 
    :mentions :valletta , :prague . 
:Like_Bees_to_Honey_Page2 a :Page ; 
    :mentions :valletta , :prague . 
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Abstract 
 

Despite great advances in the area of Semantic Web, industry rather seldom adopts 

Semantic Web technologies and their storage and query approaches. Instead, relational 

databases (RDB) are often deployed to store business-critical data, which are accessed 

via REST interfaces. Yet, some enterprises would greatly benefit from Semantic Web 

related datasets which are usually represented with the Resource Description 

Framework (RDF). To bridge this technology gap, we propose a fully automatic approach 

that generates suitable RDB models with REST APIs to access them. In our evaluation, 

generated databases from different RDF datasets are examined and compared. Our 

findings show that the databases sufficiently reflect their counterparts while the API is 

able to reproduce rather simple SPARQL queries. Potentials for improvements are 

identified, for example, the reduction of data redundancies in generated databases. 
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Introduction 

observation: distinct solutions between Semantic Web and industry 

 

 

 

 

 

goal: bridging the technology gap by generating data and code 
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Approach 
Analysis of RDF Conversion to RDB (SQLite) Generation of REST API Code 

Evaluation 

id has_capital_city 

11 1 

12 2 

country 

id 

1 

2 

capital_city 

id has_cover published_date takes_place_in 

8 https://example.org/img2.jpg NULL 12 

9 NULL 1466726400000 12 

10 https://example.org/img1.jpg NULL 12 

book 

id has_cover takes_place_in 

8 https://example.org/img2.jpg 12 

paperback 

id value_book_name lang 

9 In Love With Malta en 

9 Verliebt in Malta de 

nm_book_name 

id book 
_has_page 

paperback 
_has_page 

3 9 NULL 

4 8 8 

5 10 NULL 

6 10 NULL 

7 8 8 

page 

page_id capital_city_id 

3 2 

3 1 

4 1 

4 2 

5 2 

6 2 

7 2 

7 1 

mn_page_mentions_capital_city 

class to table 

one-to-one cardinality 

dangling links 

date to seconds (long) 
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language strings 
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cardinality 

one-to-many 
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redundancy 

class to 

table 

blank node  

skolemization 
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API Package 

Server Package 

Usage 

GET /book 

{ 
  "type": "Book", 
  "list": [ 
    { 
      "id": 8, 
      "hasCover": "https://example.org/img2.jpg", 
      "takesPlaceIn": 12 
    }, 
    { 
      "id": 9, 
      "publishedDate": 1466726400000, 
      "takesPlaceIn": 12, 
      "name": [ 
        { 
          "string": "In Love With Malta", 
          "lang": "en" 
        }, 
        { 
          "string": "Verliebt in Malta", 
          "lang": "de" 
        } 
      ] 
    }, 
    { 
      "id": 10, 
      "hasCover": "https://example.org/img1.jpg", 
      "takesPlaceIn": 12 
    } 
  ] 
} 

POST /book 
{ 
  "hasCover": "https://example.org/img3.jpg", 
  "takesPlaceIn": 12 
} 

Location: /book/11 

Cardinalities 
Object 

Datatype 
Prop. Entity  

Tables 

Many-to- 

Many Tables 

average no.  

of Columns  

per entity table 
Multi-Typed  

instances 

Results 

sufficiently reflect RDF dataset counterparts but … 

multi-typed instances: data redundancy 

trade-off: property becomes a table or a column 

API can reproduce rather simple and common queries 

Comparison with 

RDF2RDB 

it complies more  

with the RDF model:  

more tables 

 

 

https://github.com/mschroeder-github/rdf-to-rdb-rest-api  Resources 

REST Interface Test with BSBM 

utilize provided queries 

check if our API can reproduce them 

Datasets 

mailto:markus.schroeder@dfki.de
http://www.dfki.uni-kl.de/~mschroeder/
http://www.dfki.uni-kl.de/~mschroeder/
http://www.dfki.uni-kl.de/~mschroeder/
http://www.dfki.uni-kl.de/~mschroeder/
https://comem.ai/SensAI/
https://github.com/mschroeder-github/rdf-to-rdb-rest-api/blob/master/datasets/Demo.ttl
https://github.com/mschroeder-github/rdf-to-rdb-rest-api/blob/master/gen/Demo.db
https://github.com/mschroeder-github/rdf-to-rdb-rest-api/tree/master/gen/Demo
https://github.com/michaelbrunnbauer/rdf2rdb
https://github.com/mschroeder-github/rdf-to-rdb-rest-api
https://github.com/mschroeder-github/rdf-to-rdb-rest-api
https://github.com/mschroeder-github/rdf-to-rdb-rest-api
https://github.com/mschroeder-github/rdf-to-rdb-rest-api
https://github.com/mschroeder-github/rdf-to-rdb-rest-api
https://github.com/mschroeder-github/rdf-to-rdb-rest-api
https://github.com/mschroeder-github/rdf-to-rdb-rest-api
https://github.com/mschroeder-github/rdf-to-rdb-rest-api
https://github.com/mschroeder-github/rdf-to-rdb-rest-api
https://github.com/mschroeder-github/rdf-to-rdb-rest-api
https://github.com/mschroeder-github/rdf-to-rdb-rest-api
https://github.com/mschroeder-github/rdf-to-rdb-rest-api
http://wifo5-03.informatik.uni-mannheim.de/bizer/berlinsparqlbenchmark/
https://github.com/mschroeder-github/rdf-to-rdb-rest-api/blob/master/bsbm-queries.txt
https://github.com/mschroeder-github/rdf-to-rdb-rest-api/blob/master/bsbm-queries.txt

