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D4.7- BASIC OBJECT BASED MCO WITH 

PRESELECTED FUNCTIONS  

1 INTRODUCTION  

Current document acts as an attachment to the Deliverable D4.7, “Basic object based MCO with pre-

selected functions” in OpenModel project. As the deliverable itself is a release (nature of deliverable 

is “other”), this document outlines the development process and some more details about access to 

the deliverable in further details. 
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2 DEVELOPMENT PROCESS 

2.1 OVERVIEW 

This deliverable is to produce a demonstrator to show that it is possible to perform Multi-

Criteria Optimization (MCO) in a way that can be used to suggest numerical model parameters 

as part of the model selection process within the Open Innovation Platform (OIP) in 

OpenModel project. 

To facilitate this, two components have been developed as part of this deliverable. These are 

the “Wrapper” and “MoDS” blocks shown in Figure 2.1. The latter refers to the advanced sta-

tistical and data analytics software developed and licensed by CMCL, with the MCO feature 

that has been used in this deliverable. 

 

Figure 2.1 Overview of the developed modules involved in this deliverable. 

2.2 MODS SERVLET 

The “MoDS” block represents a web servlet that can receive an HTTP request and create the 

appropriate job for CMCL’s Model Development Suite (MoDS) software to run. This code has 

been largely developed from scratch for this deliverable but has been designed so that it can 

be extended in the future to allow more of the capabilities of the MoDS software to be made 

available. 

A template system has been used to load preconfigured settings for the requested job to 

which the user specified data and additional configuration settings are added. An example of 

the user supplied information that can be passed in the initial HTTP request is shown in Figure 

3.4. 

The response from the initial HTTP request can then be used to request the results of that job. 

In this case the results are the Pareto front generated by a Multi-Objective Optimization 

(MOO) algorithm within the MoDS software. 

A JSON formatted object was chosen for the “internal representation” accepted by this MoDS 

servlet because of its common use for passing data in HTTP requests. 
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A screenshot of the repository containing the code for this component is shown in Figure 3.3. 

2.3 MODS-CUDS WRAPPER 

To integrate the MoDS servlet with the Open Innovation Platform an existing wrapper, devel-

oped as part of the OntoTrans project (https://ontotrans.eu), was extended and improved 

upon as part of this deliverable. This wrapper accepts CUDS [1] objects, generated from a 

simple ontology developed for this purpose. A snippet of the ontology is shown in Figure 3.4. 

A screenshot of the repository containing the code for this component is shown in Figure 3.5. 

 

 

  

https://ontotrans.eu/
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3 ANNEX 1 

{ 
    "SimulationType": "MOO", 
    "Algorithms": [{ 
            "name": "algorithm1", 
            "type": "MOO", 
            "maxNumberOfResults": 10, 
            "variables": [{ 
                    "name": "var1", 
                    "type": "input" 
                }, { 
                    "name": "var2", 
                    "type": "input" 
                }, { 
                    "name": "var3", 
                    "type": "input" 
                }, { 
                    "name": "var4", 
                    "type": "output", 
                    "objective": "Maximise", 
                    "minimum": 0.5, 
                    "weight": 0.5 
                }, { 
                    "name": "var5", 
                    "type": "output", 
                    "objective": "Minimise", 
                    "maximum": 1.5, 
                    "weight": 0.1 
                }, { 
                    "name": "var6", 
                    "type": "output", 
                    "objective": "Maximise", 
                    "minimum": 2.5, 
                    "weight": 0.7 
                } 
            ] 
        } 
    ], 
    "Inputs": [{ 
            "name": "var1", 
            "values": ["0.1", "0.3", "0.6", "0.1", "0.2"] 
        }, { 
            "name": "var2", 
            "values": ["0.4", "0.9", "0.0", "0.1", "0.8"] 
        }, { 
            "name": "var3", 
            "values": ["0.5", "0.1", "0.2", "0.3", "0.5"] 
        }, { 
            "name": "var4", 
            "values": ["0.1", "0.9", "0.1", "0.7", "0.1"] 
        }, { 
            "name": "var5", 
            "values": ["1.2", "2.0", "1.0", "1.6", "1.7"] 
        }, { 
            "name": "var6", 
            "values": ["2.5", "3.0", "1.2", "2.1", "4.0"] 
        } 
    ] 
}  

Figure 3.2 Example of a JSON object passed to the MoDS agent from the MoDS CUDS wrapper. 
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Figure 3.3 Screenshot showing the MoDS servlet code deployed in a repository. 
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--- 

version: "0.0.3" 

namespace: "mods" 

author: "CMCL Innovations" 

 

ontology: 

 

  ################ RELATIONSHIPS  ################ 

  hasPart: 

    default_rel: true 

    description: "default relationship" 

    inverse: mods.isPartOf 

    subclass_of: 

      - cuba.activeRelationship 

 

  isPartOf: 

    description: "inverse of the default relationship" 

    inverse: mods.hasPart 

    subclass_of: 

      - cuba.passiveRelationship 

 

################ MAIN ENTITIES ################ 

#================================================# 

  Simulation: 

    subclass_of: 

    - cuba.entity 

    - mods.hasPart: 

        cardinality: 1 

        range: mods.Algorithm 

    - mods.hasPart: 

        cardinality: 1 

        range: mods.InputData 

    - mods.hasPart: 

        cardinality: 1 

        range: mods.AnalyticModel 

 

  MultiObjectiveSimulation: 

    subclass_of: 

    - mods.Simulation 

    - mods.hasPart: 

        cardinality: 1 

        range: mods.ParetoFront  

Figure 3.4 Snippet of the YAML file that defines the ontology from which the CUDS object is generated. 
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Figure 3.5 Screenshot showing the code for the MoDS-CUDS wrapper deployed in a repository. 
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