
Ontorat Web Server for Automatic Ontology Term Generation and Annotations 

Ontorat (http://ontorat.hegroup.org/) is a web server that automatically generates 

new ontology terms and annotates new and existing ontology terms with axioms 

based on user-provided input in a spreadsheet format (Excel or tab-delimited file). 

The development of Ontorat is based on the Ontology Design Patterns (OCPs) in the 

field of ontology engineering and is inspired by the Quick Term Templates (QTT) 

procedure generated by the developers of the Ontology for Biomedical Investigations 

(OBI). Ontorat implements the QTT procedure. The use of Ontorat is easy and is 

supported by an interactive web interface. Ontorat is an efficient method for ontology 

expansion. As a demonstration, Ontorat has recently been applied for automatically 

generating terms in the Vaccine Ontology (VO) (1) for 798 licensed animal vaccines.  
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The Web Ontology Language (OWL) has been widely used for ontology 

development. However, development of a new ontology in OWL is often time 

consuming and requires specialized knowledge in ontology, OWL, and specific 

domain science. One frequently observed phenomenon during ontology development 

is that often we need to create a large number of new ontology terms that follow the 

same design patterns of logical definitions and axioms. Manual addition of these 

terms is time consuming, error prone, and often boring. Ontorat is developed to 

facilitate this process. 

     Ontorat is developed based on the Ontology Design Patterns (OCPs) in the field 

of ontology engineering. Ontorat uses the class expressions with variables, which is 

defined as "OWL class expressions but allowing variables at positions of class 

expressions. The range of a variable can either be a named class, class expression, 

or any subtype of it as produced by the corresponding rule in OWL." (2). Ontorat 

offers a web-based platform for writing up class expressions with variables with the 

aim to quickly generate a large number of new ontology classes or annotate new and 

existing classes in a specific target ontology.  

     The development of Ontorat is also inspired by the Ontology for Biomedical 

Investigations (OBI) project QTT (Quick Term Templates) (Rocca-Serra, et al., 2011). 

The OBI QTT procedure is based on the concept of a Quick Term Template (QTT), a 

template in a spreadsheet format that can be converted into an OWL file. Ontorat 

implements the QTT procedure. 
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Discussion 

(D) Execute and retrieve output OWL file 

Ontorat has been used to facilitate the development of the community-based Vaccine 

Ontology (VO) (He, et al, 2009). Hundreds of licensed animal vaccines are used in 

the USA. Ontorat is able to import these animal vaccines and their annotations into 

VO efficiently (Figure 2).   

The Ontorat web server provides a robust and scalable approach for automatically 

generating new ontology terms and related axioms or annotating existing ontology 

terms with new axioms. Ontorat supports efficient ontology expansion with new 

terms and ontology enrichment with new annotations. The design patterns can be 

standardized and reused, allowing domain experts and data curators to contribute 

actively to the ontology development without knowing the specifics of OWL.  

 

The QTT procedure has been implemented in MappingMaster, a plugin program in 

the Protégé-OWL editor. Similar to MappingMaster, Ontorat uses an Excel or tab-

delimited spreadsheet file as input. Ontorat also relies on the pattern program 

using the OWL Manchester Syntax, a new syntax designed for writing OWL class 

expressions (http://www.w3.org/TR/owl2-manchester-syntax/). Different from 

MappingMaster, Ontorat is implemented as a web-based application. The 

MappingMaster plugin works in Protege 3.4 but does not work in Protege 4.x. 

Ontorat provides a novel feature of automatic assignment of unique ontology 

identifiers. In addition, Ontorat, but not MappingMaster, can generate annotations 

for ontology terms.  

 

Ontorat was developed using one HP Linux server. The programming languages 

PHP and HTML were used to generate the Ontorat web form and analysis program. 

The Manchester OWL syntax is used for OWL format representation. The OWLAPI 

library (http://owlapi.sourceforge.net/) was used for output reformatting. Ontorat is 

freely available for public use.    

Figure 1. User-friendly Ontorat web interface.  
    

     The steps using the web form to specify input include:  

1) Specify a target ontology in OWL format. The target ontology 

is used to avoid the assignment of repeated ontology 

identifiers (IDs).  

2) Specify the data file (an Excel file or tab-delimited text file). 

This file provides the input data for high throughput 

processing. Each column of the data file needs to be very 

specific. The target ontology and user-provided data files will 

be parsed by the Ontorat parser. 

3) Purpose of the new axiom generation, including generating 

new ontology classes or providing annotations for existing 

ontology terms. 

4) Annotations. The ontology design pattern is generated using 

the class expressions with variables. A user will need to 

generate a script to represent the ontology design pattern 

using the Manchester OWL Syntax. An internally designed 

code is used to represent different columns (i.e., variables). 

Specifically, we use {$columnA} to represent the first column 

(or column A), and use {$columnB} to represent column B, et 

al. Each column represents a variable. 

5) Equivalent classes. The Manchester OWL Syntax is used to 

express an equivalent class.  

6) Superclasses using the Manchester OWL Syntax. 

7) Terms used to define annotations, equivalent classes and 

superclasses. Those terms may be typed using term labels. 

In this section, the term labels are specified by ontology URI. 

This way Ontorat can map the labels with specific ontology 

URIs.  

8) Term URI: Specify a URI as the start of an ontology. 

9) For auto-generated term IDs. Three data items are needed: 

prefix, number of digits, and start number. The information 

will be used for automatically generating unique term ID.  

Online Query and Analysis 

Ontorat provides a user-friendly and interactive web interface for target ontology 

specification, data input, and execution (Figure 1). A specific web form is designed for 

a user to specify different settings for executing Ontorat. The specified settings can 

also be saved as an Ontorat setting file, which can be used as a setting template and 

reused in the future.  

(A) Specify target ontology 

(E) OWL output displayed and merged to target ontology using Protege. 

Figure. 2. The Ontorat operational steps used  in the use case study.  

(B) Specify input data file (here in Excel format)  

(C) Generate settings using Manchester syntax (see Figure 1) 
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