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use case/motivation
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machine learning
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Specific activity (U/mg)

machine learning
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complex expression system
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complex instrumentation
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process planning

project
planning
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process design
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process execution
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process execution

pythonLab
Orchestrator
Scheduler

pythonLab SILA 2
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data collection
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data evaluation / visualisation
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querying of data
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closing the loop
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motivation: why we need full
automation of metadata
aguisition and semantic data ?



semantic data
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https://en.wikipedia.org/wiki/FAIR_data

semantic data

- meaning of the data is well defined
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https://en.wikipedia.org/wiki/FAIR_data

semantic data

- meaning of the data is well defined
» machine readable
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https://en.wikipedia.org/wiki/FAIR_data

semantic data

- meaning of the data is well defined
- machine readable
- machine actionable / "understandable’

LinkedData/Al Berlin 2024-12-12


https://en.wikipedia.org/wiki/FAIR_data

semantic

data

- meaning of the data is well defined

* MacC
* MacC
* MacC

nine readable
nine actionable / "understandable”

nine reasoning (inference) possible

(reasoners)

https:/enwikipedia.org/wiki/FAIR_data
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standardisation of
communication
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eneric SiLA browser (unitelabs)

0 - ¢ B | < JFlow @www @ New G linux [} datar & Linux & Linux @ data:  Up centc &b Oper & Files [} netw Uy netw Flow G prefe [ work [l Retri [ fsspe 4 Minic ) djanc @ gracii  zi Aktue | SiLAEX | > 4+ O3
« > C QO D localhost:3000/127.0.0.1:50060 w © g H L =
A > Servers > 127.0.0.1:50060 i
o o
gitlab.com/unitelabs
SiLA Service org.silastandard/core/SiLAService/v1 A~
Device Info Provider de.unigreifswald.biochemie/device/DevicelnfoProvider/v1 A
Light Intensity Controller de.unigreifswald/instruments/LightintensityController/v1 ~
Logging Service de.unigreifswald/infrastructure/LoggingService/v0 A
Simulation Controller orgsilastandard/core/SimulationController/v1 ~
Temperature Controller de.unigreifswald/instruments/TemperatureController/v1 v

This is a simple example of a generic Feature for controlling and retrieving the temperature. A new target temperature can be set anytime with the 'Control Temperature' Command. The temperature range has been limited to prevent major damages of a device. In case
the First target temperature has not been reached, a Controlinterrupted Error should be thrown.

Current Temperature ®© ~
Target Temperature ®© ~
Current Temperature JSONLD ®© ~
Target Temperature JSONLD ®© ~
Metadata X A
Control Temperature © A~
Defined Exceution Error v
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prefect (www.prefect.io)

Oct. 29th | Prefect - dbt Showcase: Scaling Data Workflows o—

? PRODUCT v SOLUTIONS v~ RESOURCES v PRICING © | *16,030 SIGNUP / LOGIN BOOK A DEMO >

.

flow.py

from prefect import flow, task

@task(log_prints=True)
def say_hello(name: str):

print(f"Hello {name}!")

@flow
def hello_universe(names: list[str]):
for name in names:

say_hello(name)

if __name__ == "__main__

# create your first deployment to automate your flow

hello_universe.serve(name="your-first-deployment")

d Q  [JERSEEl 20howrs  1week

Acme Co,
FLOW RUNS TASK RUNS EVENTS

72 12k~ 74k

Flow Runs
Artifacts

Event Feed

o Block
o Completed S,
Fiows 1IN I ‘ | IRIRIRIN Faie or Grashed b

Blocks

Variables myUniverse
WORK POOLS
Work Pools

Task Run Concurrency e S A o . azure-push

db  production  etl 10m ago
Automations

Deployment Work Queus

galaxy-deployment  default 4 Failed

azure-worker-b
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prefect 3 robotic workflow

? Runs / papaya-dingo
Completed ) (5 2024/10/08 08:58:22 PM (D 7s ) 12 Task runs
Flow @3 science-robotic-process

Dashboard
Runs
Flows move-2d2 move-97c move-71b move-3f7
Deployments

R get_url-633

get_url-7e2 get_url-978
Work Pools

Blocks add_reagent-f46 centrifuge-d90
Variables get_url-d7f
Automations
incubate-fa3
Event Feed
Notifications get_url-915

Concurrency

Logs Task Runs Subflow Runs Artifacts Details Parameters Job Variables

Level: all ¢ Oldest to newest ¢

Created task run 'move-2d2' for task 'move’ 22 PN
nove-2d2
prefect. task_runs

Moving PCR plate to pipetting_robot 22 Py

prefect. task_runs

Created task run 'get_url-633' for task 'get_url' 22 P

get_url-63

e e
Finished in state Completed()

prefect.

PrefectHQ/prefect repository statistics @

prefect. task_runs
23 PN

prefect. task_runs

Forks Y| : 1568 PM

prefect. task_runs

Finished in state Completed() 08:58:23 Pt

nove-2d2

Ready to scale? Upgrade prefect. task_runs
Join the Community Created task run "add_reagent for task 'add_reagent' 23 PM
add_reagent-f4
prefect. task_runs

Settings
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LARA apps
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Home Apps Tools ~ Help &Infos ¥ Admin ~

LARA Main Modules - Apps

o)
Projects

Management of Experiments and Projects.

Data

Data database.

Material, Parts, Devices
and Labware

Material, Parts, Devices and Labware databases ....

Processes People

Management of Processes and Procedures. People and Groups database.

Procedures... | Processes ... People...
Procedure Inst. | Process Inst.

Substances, Reactions, Sequences
Stl’u Ctu res Sequences database.

Substances, Polymers, Mixtures, Reactions and
Structures databases.

g ____J&

Samples Organisms

Samples database . Organism databases ...

2023 LARAsuite | design by benjamin lear and mark doerr
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LARAsuite overview

% LARA architecture / workflow
.l&l (gitlab.com/larasuite)
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SPARQL Query - all

SPARQL Query Editor  About Tables ~ Conductor Permalink
Extensions: cxml savetodav sponge  User: SPARQL

Default Data Set Name (Graph IRI)

urn:sparql:lara:data

Query Text

SELECT *

WHERE {
?s7p70.

}

LIMIT 30

Results Format HTML

Execute Query Reset

Execution timeout 0 2 milliseconds

Options Strict checking of void variables
Log debug info at the end of output (has no effect on some queries and output formats)
Generate SPARQL compilation report (instead of executing the query)

Copyright © 2024 OpenLink Software
Virtuoso version 07.20.3240 (a1fd8195b) on Linux (x86_64-ubuntu_Ffocal-linux-gnu) Single Server Edition (47 GB total memory, 117 MB memory in use)
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SPARQL Query - all (results)

SPARQL | HTMLS table

s p o

http://w3id.org/lara/demo_data_1b_v0.0.1 http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type http://www.w3.0rg/2002/07/owl#NamedIndividual

http://w3id.org/lara/demo_data_1c_v0.0.1 http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type http://www.w3.0rg/2002/07 /owl#Namedindividual

http://w3id.org/lara/demo_data_1b_v0.0.1 http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type

http://w3id.org/lara/demo_data_1c_v0.0.1 http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type http://w3id.org/lara/Data

http://w3id.org/lara/demo_data_1b_v0.0.1 http://w3id.org/lara/datetime_last_modified 2024-11-06T08:24:08.575Z

http://w3id.org/lara/demo_data_1c_v0.0.1 http://w3id.org/lara/datetime_last_modified 2024-11-06T08:24:17.634Z

http://w3id.org/lara/demo_data_1b_v0.0.1 http://w3id.org/lara/version "ve.0.1"M<http://www.w3. 0rg/2001/XMLSChema#s tring>

http://w3id.org/lara/demo_data_1c_v0.0.1 http://w3id.org/lara/version "v0.0.1"MM<http://wwW.w3.0rg/2001/XMLSchema#string>

http://w3id.org/lara/demo_data_1b_v0.0.1 http://w3id.org/lara/datetime_created 2024-11-06T09:24:07.308Z

http://w3id.org/lara/demo_data_1c_v0.0.1 http://w3id.org/lara/datetime_created 2024-11-06T09:24:15.938Z

http://w3id.org/lara/demo_data_1b_v0.0.1 http://w3id.org/lara/name_Ffull "https://de.unigreifswald/biochem/akb/demo_data_1b_v@.0.1"AA<http://www.w3.0rg/2001/XMLSchema#string>
http://w3id.org/lara/demo_data_1¢_v0.0.1 http://w3id.org/lara/name_full "https://de.unigreifswald/biochem/akb/demo_data_1ic_v@.0.1"AA<http://www.w3.0rg/2001/XMLSchema#string>
http://w3id.org/lara/demo_data_1b_v0.0.1 http://w3id.org/lara/data_id "48e9088d-9476-4f0e-90F8-Cc7923939266e" AM<http://www.w3.0rg/2001/XMLSChema#string>
http://w3id.org/lara/demo_data_1c_v0.0.1 http://w3id.org/lara/data_id 162743639 f41a- 428b-87a0-a208a8150a2" AM<htLp: //www.w3. 0rg/2001/XMLSChema#string>
http://w3id.org/lara/demo_data_1b_v0.0.1 http://w3id.org/lara/title "Demo Data 1b"AA<http://www.w3.0rg/2001/XMLSchema#string>

http://w3id.org/lara/demo_data_1c_v0.0.1 http://w3id.org/lara/title "Demo Data 1c"AA<http://www.w3.org/2001/XMLSchema#string>
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SPARQL Query - datetime

SPARQL Query Editor  About Tables ~ Conductor Permalink
Extensions: cxml savetodav sponge  User: SPARQL

Default Data Set Name (Graph IRI)

urn:sparql:lara:data

Query Text
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX emmo: <http://emmo.info/emmo-inferred#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX lara: <http://w3id.org/lara/>

SELECT ?data_title ?date ?data_id
WHERE
{
7data lara:datetime_created ?date.
?data lara:data_id ?data_id .
?data [ara:title 2data_title .
FILTER (?date > "2024-11-01T00:00:00Z" ~*xsd:dateTime)

}
LIMIT 30

Results Format HTML v

Execute Query Reset

Execution timeout 0 2 milliseconds

Options Strict checking of void variables
Log debug info at the end of output (has no effect on some queries and output formats)
Generate SPARQL compilation report (instead of executing the query)

Copyright © 2024 OpenLink Software
Virtuoso version 07.20.3240 (a1fd8195b) on Linux (x86_64-ubuntu_Ffocal-linux-gnu) Single Server Edition (47 GB total memory, 117 MB memory in use)
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SPARQL Query - datetim (result)

SPARQL | HTMLS table
data_title

date data_id
"Demo Data 1b"AA<http://www.w3.0rg/2001/XMLSchema#string> 2024-11-06T09:24:07.308Z "48€9088d-9476-4T0e-9078-C7923939266e" M<http://www.w3.0rg/2001/XMLSchema#string>
"Demo Data 1c"AA<http://www.w3.0rg/2001/XMLSchema#string> 2024-11-06T09:24:15.938Z

"627d3639-f41a-428b-87a0-a208fag8150a2" AM<http://www.w3.0rg/2001/XMLSchema#string>
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labDataReader/SciDat

labDataReader

» generic reader of proprietary data (e.g. HPLC, plate readers)
- primary output : pandas data frame and JSON-LD (metadata)

https://gitlab.com/opensourcelab/scientificdata/labDataReader

SciDat

- packing tabular data / data frames into parquet files, including
JSON-LD metadata

https://gitlab.com/opensourcelab/scientificdata/scidat

LinkedData/Al Berlin 2024-12-12


https://gitlab.com/opensourcelab/scientificdata/labDataReader
https://gitlab.com/opensourcelab/scientificdata/labDataReader
https://gitlab.com/opensourcelab/scientificdata/scidat
https://gitlab.com/opensourcelab/scientificdata/scidat

LARA summary
LARA is a tool ..
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LARA summary
LARA is a tool ..

+ for planning, executing and evaluating experiments as
complex as BioCatalytic / Enyzmatic processes
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LARA summary
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LARA summary
LARA is a tool ..

- for planning, executing and evaluating experiments as
complex as BioCatalytic / Enyzmatic processes

- laverages automation in many steps

+ generates a knwoledge graph on the fly
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LARA summary
LARA is a tool ..

- for planning, executing and evaluating experiments as
complex as BioCatalytic / Enyzmatic processes

- laverages automation in many steps

+ generates a knwoledge graph on the fly

+ synchronises with external data sources (like Dataverse)
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