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Overview

• Interfaces from ROXIE
• xml, hmo, geometry

• Interfacing during execution

• Scripting ROXIE
• Python API, interfacing API

• Working with Systems and Models (MBSE)
• pyMBSE, MMBSE, developments
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Interfaces from ROXIE
• External mesh input (.hmo)

• Simplify ROXIE output structure

• .output, .post, .force2D, .map2d, .wrl

• -> 2 main outputs
• .pdf for Report

• .xml for structured output

• Contains plots, graphs, geometry, dv, 
objectives,…
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Interfaces from ROXIE

• Extension to specific format via scripts

• Standards for 

output format
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ROXIE XML
step plot
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geometry

Matthias Bonora



Interfaces from ROXIE

• Interfacing during execution (WIP)
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Start 
ROXIE

Run Step

Finish

Write 
DV,output

ROXIE_ext.sh

Read dv,input

External 

mesh 

generator

Modify DV

External 

geometry 

generator

External 

evaluation 

loop
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Scripting ROXIE

• Extend ROXIE functionality in Python

• ROXIE-api: interact with ROXIE (execution, 

xml outputs, plots, input file generation)

• ROXIE-interfaces: generate & transform files 

to use in ROXIE (.hmo, meshes, geometry)
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Scripting ROXIE – ROXIE-api
• Documentation

• Handle .data files
• Load existing models

• Transform tables, set flags

• Generate new data files

• Handle xml output files
• Plot

• Extract data

• Execute ROXIE
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https://roxie-api.docs.cern.ch/


Sripting ROXIE – input files

• Load existing files

• Operate on tables / flags

• Copy between Files

• Save as new File
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Scripting ROXIE - execution

• Simple Upload / execution

• Return of output log, status

• Download of results

• Run locally (terminal)

• OR remotely via REST

• Server, Docker
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ROXIE in Docker

• ROXIE Docker container (see doc)

• Without Linux server

• from any system*

• VNC Server/client

• REST API for python
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https://roxie.docs.cern.ch/run_roxie/roxie_docker/


ROXIE Interfaces package
• Documentation

• Collection of scripts 
for translating IO files
• ROXIE to STEP 

(wedges, coils)

• Hypermesh hmascii to 
hmo

• Gmsh to hmo (WIP)
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https://roxie-interfaces.docs.cern.ch/


Linking everything together
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pyMBSE, MMBSE, Magnet Exchange
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System

Linking everything together -

pyMBSE
• So far: Small modules, packages and projects on top 

of ROXIE
• R&D of features and extensions

• Missing Concept of Integration

• → pyMBSE
• Started in PSI for the CHART/MagNum project

• Introduce the concept of models, interfaces and model based 
system engineering to magnet design

• Define Magnet Models, dependencies, inputs, outputs, 
Dependency graph

• Link with Measurements

• Integrated Environment
• Software

• Tools

• Packages
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Linking everything together -

pyMBSE
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Docker 

containers
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Linking everything together – pyMBSE

Example: MCBXF
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MMBSE
• Database with Magnets and 

systems

• Different Models

• REST API

• Scriptable

• Work in Progress

• Connect to ROXIE GUI

• Connect with pyMBSE
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MMBSE
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• Store Systems 

• Store Inputs

• Files

• Dependencies to other Models

• Parameters

• Store Outputs of execution

• Version

• Report

• Result files

• Access via API (Python)

• Connect to other System
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• Separate by responsibility, 

• and End points

• Host seperately

• Access restrictions

• Data restrictions

• Computing Resources

MMBSE - Boundary crossing

TE-MSC

Exchange

https://te-msc-

exchange.cern.ch/API
Owner

Provider

TE-MPE

Exchange

https://te-mpe-

exchange.cern.ch/API
Owner

Provider

PSI 

Exchange

https://exchange.psi.ch/API Owner

Provider

Secret 

Cable DB 

exchange

https://te-msc-nmc.cern.ch/API Owner

Provider
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MMBSE - Developer Story
Model

Docker Container

Specs

New Tool

• Scripts

• Software

• Depenencies

• Codes

Tool Developer

Model Data

ID

Version / Date

Owner / Contact

Type

Conditions of Use

Credit mark

Raw Data

Raw DataRaw Data

Raw Data

Execution type
Input Parameters

Specs

Model Data

ID

Version / Date

Owner / Contact

Type

Conditions of Use

Credit mark

Raw Data

Raw DataRaw Data

Raw Data

Execution type
Input Parameters

Infrastructure

Input definition

Files

Model Data

Output Definition

Files

Model Data

- Upload Files

- Run

- Download Results
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• New Options to extend ROXIE

• Methodology to combine design models

• Environment for Sustainable Magnet 

development

Summary
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