
IMAS-Validator Guide
A comprehensive hands-on tutorial for validating Interface Data Structures (IDSs) and ensuring 

physics data quality across the ITER ecosystem.



What is IMAS-Validator?

Core Purpose

IMAS-Validator is a specialized tool designed to evaluate Interface 

Data Structures (IDSs) against both the official IMAS Data 

Dictionary specification and custom physical or logical validation 

rules.

Prior to database ingestion, it enforces logical consistency, 

structural interdependency, and domain-specific rules.

Key Advantages

Validation occurs in two stages: pre-write validation before 

storage, and post-write validation prior to final database 

ingestion.

Ensures seamless multi-institutional interoperability between 

modeling codes and experimental databases.

1. Map & Post-process data

Convert raw simulation or diagnostic 

data into IMAS IDSs and apply

physics post-processing.

2. Validate

Run IMAS-Validator to verify schema 

completeness and physics constraints.

3. Review Validation Report

Inspect generated validation metrics 

and resolve warnings/error nodes.

4. IMAS Data Ingest

Write certified data into HDF5/MDS+ 

database for official user access.



Core Capability Pillars

Schema Validation

Complements compile-time language

guarantees by validating runtime data 

compliance against the IMAS Data Dictionary: 

required node presence, 

dimensional/coordinate consistency and field

interdependencies.

Physics Constraints

Validates physical constraints: physical

magnitude plausibility (order-of-magnitude 

and unit sanity), valid boundary ranges, non-

negativity of physical quantities (e.g., Te, Bt), 

global conservation laws (e.g., quasi-neutrality

ne             ), and strict temporal monotonicity.

CLI & Pipeline Ready

Includes an intuitive standalone CLI for batch 

file verification and a full Python API for 

integration inside automated scientific 

pipelines.



Presentation Agenda

Installing IMAS-Validator

Defining Validation Rules

Using the IMAS-Validator

Lessons learned from WEST data



01. Installing IMAS-Validator
Requirements & Set-up



Installing the IMAS-Validator

PyPI Package Installation

To get started quickly, you can install the validator directly from :

Local Installation from Sources

We recommend using a .   Then, clone the IMAS-Validator repository and run :

Verify Installation

pip install imas-validator

python3 -m venv ./venv

. venv/bin/activate

git clone git@github.com:iterorganization/IMAS-Validator.git

cd IMAS-Validator

pip install --upgrade pip

pip install --upgrade wheel setuptools

pip install .[all]

python -c "import imas_validator; print(imas_validator.__version__)"

python -m pytest



02. Defining Custom Validation Rules
Grouping, Directory Structure, Decorators, and Assertions



Rule Grouping & Hierarchy

Rule

A set of checks that logically belong together, 

defined as a Python function and applied to a 

single target IDS.

Rule File

Multiple rules collected inside a single 

file. Grouped by target IDS (e.g., 

) or specific functionality.

Rule Set

Folder containing rule files for specific 

scenarios (e.g., ITER Machine Limits, H&CD 

workflow).

rule_dir

Diagnostics

ITER-MD

rule_dir_custom

H&CD

MyCustomRules



Rule Definition & Syntax

@validator Decorator

Targets specific IDSs and optional occurrences:
Function Body & Assertions

Docstring describes the test purpose and guides users on fixing failures. Optional error messages clarify 

complex check expressions when assertions evaluate to .

Unique Rule Identifier

Constructed as :

<rule_set>/<rule_file>/<rule_name>

Targets all IDSs and all occurrences:



Cross-Validating Multiple IDSs

Occurrence Requirement: While specifying the occurrence number in the

decorator is optional for single IDS validation, it is mandatory for multi-IDS validation 

(e.g., ).

Multi-IDS Validation Concept

It is possible to write rules that cross-validate physical quantities defined 

across multiple Interface Data Structures (IDSs) to verify data agreement.

Typical Use Cases

• Verifying time trace alignment between global summary and core profiles.

• Checking total plasma current ( ) consistency across equilibrium and 

core IDSs.



03. Using the IMAS-Validator
Executing validation via Command Line and Python API



Exploring Rulesets via Command Line

Explore active rules

$ imas_validator explore

…………………………………………………………………

…………………………………………………………………..



Running Validations via Command Line (CLI)

Data Ingestion Note: The validator loads all nodes within the target data entry into memory. Depending on the size and slice depth of your data entry, initial loading and rule execution times may vary.

Core Command & Basic Usage

The simplest way to audit IDS data is using the CLI. The only required positional 

parameter is the .

Add to stream detailed evaluation logs directly to your terminal screen:

Custom Rulesets & Directories

Include custom validation rules by passing directory lookup paths and target ruleset 

folder names:

bash

$ imas_validator validate <imas_uri>

$ imas_validator validate <imas_uri> --verbose

-e, --extra-rule-dirs Directory containing custom ruleset sub-folders

-r, --ruleset Name of the specific ruleset folder to apply

# Execute validation using custom rule folder & ruleset 

$ imas_validator validate \

'imas:hdf5?path=/Imas_public/public/imasdb/west/3/54924/0' \

-e path/to/my_rule_folder \

-r my_ruleset



CLI Advanced Features: Filtering & Debugging

Example using explore command with filtering and 2 rulesets, disabling bundled rulesets:

→ Displays all rules targeting ‘summary’ IDS from rules_sets1 and rules_sets2 



Validating Rulesets via Python API

ValidateOptions Parameters

Logging & Environment Setup

Set logging level to for debugging details or default .

# Environment variable alternative for path discovery:

export RULESET_PATH=path/to/rulesets:another/path/rulesets_custom

IDS URL: Target data entry URI

rulesets: List of rule sets to apply

use_bundled_rulesets: Include default rulesets

extra_rule_dirs: Custom lookup paths

apply_generic: Enable/disable standard DD rules

use_pdb: Drop into debugger on failures

rule_filter: Filter by rule name or IDS target



Rule Filtering Mechanism

Filter Conjunction: Only rules that adhere to all supplied conditions (AND logic) will be 

executed.

Selective Rule Execution

When executing the validator, you can target a specific subset of validation rules 

using the class.

Filter Options

Python Usage Examples

• name: Filters rules by checking if strings are contained in the full rule identifier.

Identifier: ruleset/file/function_name

• ids: Filters rules by target IDS names.

Target: ('ids_name_1', 'ids_name_2')

Run only rules with "time" in their name:

Target core_profile IDSs only:

Match rules containing both "core" AND "density":

Match "temperature" rules for equilibrium IDSs:

RuleFilter 'time'

RuleFilter 'core_profile'

RuleFilter 'core' 'density'

RuleFilter 'temperature'

'equilibrium'



04. Lessons learned from WEST
Using IMAS-Validator on WEST shots



Detailed Validation Report & The Campaign-Scale Challenge

WEST Shot #57658 (Validation Failure Log) Anatomy of a Validation Report

The Campaign-Scale Challenge

Manually exploring thousands of verbose, multi-page text logs across 

an entire campaign is unfeasible.

To detect systematic data quality trends and recurring physics 

anomalies, these individual report outputs must be aggregated and 

synthesized into a global database view.

• Concerned IDSs & Occurrences: Explicit list of tested IDSs and 

occurrence index (e.g., ).

• Violated Rules: Exact rule file and function name trigger (e.g., ).

• Error Trace & Description: Docstring explanation and traceback line 

number explaining the cause.

• Impacted Nodes & Paths: Exact list of failing leaf/array paths and node 

counts.

The WEST campaign C7 dataset comprises 1,428 pulses.



IMAS-Validation-Manager: Batch Automation Suite

Purpose & Repository Setup

Designed to scale across entire experimental campaigns by 

automating batch execution, retry mechanics, and multi-shot report aggregation.

Workflow Script Modules

# Clone the management suite repository

$ git clone git@github.com:fleuryl-ai/IMAS-Validation-Manager.git

Integrates directly with .

1. imas_validator_executer.py

Executes validations across shot ranges (e.g., WEST C7 pulses) and handles automatic retry for 

interrupted shot runs.

2. imas_global_validator.py

Synthesizes thousands of single-shot validation logs into a unified global JSON database report (

).

3. report_viewer.py

Interactive UI tree viewer for exploring global campaign anomalies down to individual data 

dictionary leaf nodes.



))

4–143 shots (0.3–11%)







Questions?
Thank you for your attention.

IMAS-Validator

Repository: github.com/iterorganization/IMAS-Validator

Documentation: imas-validator.readthedocs.io
Training: imas-validator.readthedocs.io/en/latest/courses/basic_user_training.html

IMAS-Validation Manager
https://github.com/fleuryl-ai/IMAS-Validation-Manager

A management suite leveraging IMAS-Validator to automate batch campaigns and visualize results.

https://github.com/fleuryl-ai/IMAS-Validation-Manager

