
Extending HELIPORT
for Clean Room Process Tracking at HZDR

Martin Voigt (m.voigt@hzdr.de)
HELIPORT Workshop 2023

June 13, 2023



1/17 Extending HELIPORT for Clean Room Process Tracking at HZDR · 2023-06-13

Structure

Sample processing in Cleanroom at HZDR

Prototype Implementation (HELIPORT)

Outlook: Future steps and ideas
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Nanofabrication in Cleanroom at HZDR

Similar to microchip production
Custom processes
Written plans
Things can break
Equipment for each step

Photonic device [4] post-exposure bake
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Process logs

Sample passed around together with
Paper

Entries for each step

Current step is first one without
signature

Project, sample series, sample number

Manually transferred to wiki

post-exposure bake
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Automation is Difficult
Example: Find most common steps

Mapping titles and histogram of most common step types
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Automatic Information Processing

Search

Statistics

Error detection scripts

Show progress

⇒ Paperless process tracking

ELN based on MediaWiki [5]
Gold Wirebonds Piranha cleaning



6/17 Extending HELIPORT for Clean Room Process Tracking at HZDR · 2023-06-13

Relation to HELIPORT

HELIPORT is not for detailed
experimental data

A lot of high-level information relevant

Use Digital Object concept in
HELIPORT

Interaction with other Systems
General concepts
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Current State

What is needed?

How could it be achieved?

Look through existing Processes

Prototype

Project graph with Samples / Workflows
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Samples

Workflows and samples go together

Sample as entry point for taking
actions

Different actions possible based on
context e.g. currently performing
workflow

Relation workflows and samples

Sample Description
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Collections of Samples

Step on collection = step on each sample

Reduces management overhead

Cutting can create collections

Wafers are cut
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Process History

This is the main goal

Who did what where and when?

What plans / steps were performed?

What were the parameters?

What were the measured values?

Process history
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Manual Workflows

Typically linear sequence of steps

Basic looping and branching (user selects
alternative step)

Sub Recipes

Merge similar consecutive steps

Workflow with all parameters specified
(template → instance → execution)

Merged Deposition Steps
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The current Prototype - Implementation

HeliportObjectListView:
Typical heliport lists

WorkflowsView
SamplesView
ManualActionsView

WorkflowDetailView:
Workflow editing
ActionPerformView:
Select workflow for sample
SampleLogView:
Workflow execution and log
SampleMetadataView:
Show/Edit sample metadata Workflow List
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Metadata Export
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Metadata Standards - BPMN

Focus on modeling and notation

Execution semantic

Very expressive

Workflow engines
Camunda [2]
python libraries [3]

RDF ontology exists [1]
BPMN Example
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Metadata Standards - wf4ever / p-plan

Workflow execution provenance

Directed acyclic data flow graphs

Subworkflows

Specify order in p-plan

wfdesc structure

p-plan structure
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Generalisation

Manual workflows
Generalize from physical steps
Generally useful
Enable using standard without knowing
(workflow sets metadata)
complement existing automatic
workflows with manual steps

Samples
Generalize from cleanroom samples
Generally useful
Basic abstraction for integrating sample
management systems
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