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Practical GeoScience Data Challenges

To publish my work, | need to make data F A |
. . indable ccessible Interoperable
and procedures publicly available.
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* Which repository is suited for me?

* Ease of Use?

* Longevity of Storage?

* Private access (if | am not ready to share the data yet)
* Upload / Download Capability

* Can | search effectively for similar datasets

* External access — APl for data mining?

Goal: To create a Flexible Data Workflow

Online Repository
* Data

1: Upload to Online Repository
E 2: Integration into local Workflow
3: Link to Online Repository (API)

Local Repository

Experimental Records - Metadata

A g L e | o | | FE | G
63
64 Time Sd - Deviat Confining | Pore Press ea - Axial S er - Radial ev - Volumr
65 sec MPa MPa MPa % % %
66/  0.0001  1.0235 120 43 -0.0005 -0.0028  -0.0062
67 0.1 1.0205 120 43 -0.0015 -0.0008  -0.0032
68 0.2 1.0212 120 43 -0.0028 0.0047 0.0067
69: 0.3 1.0222 120 43 -0.0019 0.0004 -0.0012
70| 0.4 1.0219 120 43 0.0015 -0.0067 -0.012
71 0.5 1.0248 120 43 0.0018 -0.006 -0.0101
72| 0.6 1.0223 120 43 -0.0039 0.007 0.0101
73| 0.7 1.0237 120 43 0.001 -0.0053  -0.0096
74 0.8 1.0247 120 43 -0.0038 0.0058 0.0077
73 0.9 1.0207 120 43 0 0.0001 0.0001
76 1 1.0215 120 43 0.0002 -0.0052 -0.0103
77| 1.1 1.0245 120 43 -0.0041 0.0069 0.0096
it E ?8_ 1.2 1.0228 120 43 0.0012 -0.0056 -0.0099
= 78| 13 1.0197 120 43 -0.0029 0.0036 0.0044
R 80 1.4 1.0235 120 43 0.0015 -0.006  -0.0104
Apparatus Sample and Data Structure

Procedures

Community Development of Vocabulary and Metadata Structure

LAPS

Massachusetts Institute of Technology

StraboExperimental

What is StraboExperimental?

An digital repository for experimental information and data. As part of the
Strabo Ecosystem, it utilizes features from Strabo Micro in addition to
capabilities specifically designed for experimental data.

Interface + Apparatus Repository

STRABOEXPERIMENTAL APPARATUS REPOSITORY

- Add New Facility

Texas A&M Universi ity
John W. Handin Experimental Rock Deformation Lab  View | Edit | Delete | Add Apparatus
Apparatus Name Apparatus Type Last Modified
eeeeeeeeeeeeee cube, Soli ( rtson) Multi As Wed, Oct 3:04 UTC
eeeeeeeeeeeeee s solid-medit Triaxial (conventional) Wed, Oct 0:33 UTC
eeeeeeeeeeeeee rd-type gas aj Triaxial ( ) Wed, Oct 7:52 UTC
eeeeeeeeeeeeee rd-type VSR Triaxial (conventional) Wed, Oct 1 5:28 UTC
eeeeeeeeeeeeee rd-type VSR Triaxial (¢ nal) Wed, Oct 5:37 UTC
Start NewProject ~ Continue Project | | view edit delete High-speed biaxial rig Biaxial Wed, O 2:26 UTC
eeeeeeeeeeeeee Larg Uniaxial Wed, 4:32 UTC
eeeeeeeeeeeeee Larg Triaxial (conventional) Wed, 8:12 UTC
eeeeeeeeeeeeee Larg: Uniaxial Wed, 8:00 UTC
‘oo Ee- N I | | view edit delete Large SampleRig32 | Traxal (conventional ) Wed, 7:43 U
faor ¢
3 e Massachussets Institute of Technology
A Rock Mechanics Laboratory - Civil Engineering  View | Edit | Delete | Add Apparatus
- Apparatus Name Apparatus Type Last Modified
TS | | S | | [vew odit delee |TetRg | Uniexa Wed,
Search Database Apparatus Repository _

A. Technical Challenges
 Permanent Physical Storage
 Database Maintenance and Longevity
 Data Access (Software, API)
* Processing Tools
 Multiple solutions in development (Strabospot, Epos)...

B. Societal Challenges - Community Standards
 Metadata and Vocabulary
 Which data to include (processed-unprocessed)?
* Avoid data Inconsistencies
 Data Quality Criteria
 Copyright, Privacy Issues

Project Management + Experimental Details

My StraboExperimental Projects: tad project

test3

Last Modified: September 20, 2023, 06:34:28 pm EDT | New Experiment | Delete | JSON | Plot Data | Publicz Il
D pp! Type Test Features Data Entered Last Modified
test3 experiment Paterson Apparatus N/A Facility, Apparatus, Sample, Data September 20, 2023, 06:34:28 pm EDT

Yield Point Study Carrara Marble
Last Modified: October 18, 2023, 04:26:50 pm EDT | New Experiment | Delete | JSON | Plot Data | Public? lIO

Type Test Features Data Entered Last Modified
mmmmmmmmm N App 6, 2023, 01
A
t MIT-Patersan-DAQ-Sample Sil:; , 2023, 0 ED'
Strangth, 1, App:
aterson+DAQ+Sample+Procedure in, , Sample, 2023, 01:48:06
mmmmmmmmm
id Strength,
in, , Sam ugu: , 2023, pm ED’
Events, P-Wave Veloci Experim
wwwwwwwww W g ADD EXPERIMENT
test Experiment ID*
Last Modified: October 18, 2023, 04:07:30 pm EDT | New Experiment | Delete | JSON | Plot Data | Public? CHEl
No experiments found for test. Click here to add experiment.
The Klein Experi ments Load All Data from Load All Data from JSON
Last Modified: August 18, 2023, 04:57:29 pm EDT | New Experiment | Delete | JSON | Plot Data | Public? CHE Pravious Experiment File
Experiment ID Apparatus Type Test Features Data Entered
saven up Patarson Apparatus N/A Facllity, Apparatus | Nowembar 13 FACILITY AND APPARATUS INFO

m from Previous Experiment {ll From JSON Fi
My StraboSpot Projects: +
anually

Enter Data:
DAQ INFO
Enter Data: From Previous i From JSON File

SAMPLE INFO

Enter Data:  WkalnGll)

EXPERIMENTAL SETUP INFO

iment Jl From JSON File
! From JSON File

iment Jl From JSON File

LAPS

*Laboratory Acquisition & Protocol Standards

What is LAPS?
LAPS is a framework for preparing and storing experimental data locally. It
comprises a set of instructions and workflow tools for gathering and organizing
experimental results. Functionality includes upload capability to
StraboExperimental via API.

Shares Metadata Schema with Strabo

*Laboratory Acquisition & Protocol Standards . A

LAPS* - Workflow Details
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Schema JupyterLab Storage (hdf5) =
Templates ' Mﬂf
Tools .

Offline Metadata Form matches Strabo

Facility Apparatus [mELe] Sample Experiment Data

Apparatus Form

Apparatus [DUT) Information {Description, Features, Parameter, Manuals and Doosments)

Apparatus Mame Apparatus Type Location Apparatus 1D
Peterson Rig#3 Triaxial {comventional] o E54-715 Pat_54 715
Drescription
.ﬂ

Thiz apparatus is capable of reaching confining pressures up to 300 MPa and temperatures up to 1300°C with Argon gas serving e= the confining medium. Hwas
designed by Prof. Merywyn Paterson end is one of 13 existing apparatus of this type warld-wide. This apparatus is uniguely suited for high-resolution deformation
experiments of relatively large zamples up to 15 mm in dismeter and 30 mm in length thanks to its internal load cell and compensated piston design which eliminates
ary sesl friction from load measurements. The apparatus has a three-zone furnece with temperature gradients of <1 °C/mm and 3 hot-zone ~40mm in length.
Furthermore, it is equipped with & pore pressure system which allows for permeability measurements during deformation a5 well as intreduction of various fluids into
the deforming rocks st high pressures and temperatures. Recently the Paterson Apparatus was upgraded to allow acoustic velocity and acoustic emission (AE] ,f’,?

Apparatus Features:

8 Loading & Unlosding @& Heating O Cooling High Temperature O Ultra-High Temperatsre O Low Temperature

[ Sub-Zero Temperature High Pressure [ Ultra-High Pressure [ HydrostaticTests @ HIP Synthesiz [ Deposition/Evaporation

Mineral Reactions [ Hydrothermal Reactions [ Elasticity [ Local Axial Strain [ Local Redial Strain - (] Elastic Moduli

! Yield Strength  E  Failure Strength Strength O Extenzion & Creep O Friction O Frictional Sliding O Slide Hold Slide

) stepping [ PureShear O SimpleShear O RotaryShear [ Torsion O Viscesity (O Indentation [ Hardness [ DwmamicTests

[ Hydraulic Fracturing [ Hydrothermal Fracturing [ Shockwave Reactive Flow Pore Fluid Control [ Pore Fluid Chemistry

O PoreVolume Compaction [ Storage Capacity B Permeability B Steady-State Permeahility Transient Permeshility

[ Hydraulic Conductivity B Drained/Undreined Pore Fluid [ Uniaxial Stress/Strain (| Biaxial Stress/Strain - 8 Triaxial Stress/Strain

[ Differential Stress True Trisxial ) Resistivity [ Electrical Resistivity [ Electrical Capacitance [ Streaming Potential

8B AcousticVelocity O AcousticEvents B P-\Wave Velocity SWave Velocity O Source Location O Tomography O In-SituX-Ray

[ Infrared [ Raman [ Wisual [ Other

Select Apparatus Test Capabilities

- | Parametiers

Ey=tem Parameters and Limits

MName Minimum Maximum Unit Prefix Detail/MNote
Confining Pressu « 1 J00 MP3 w - R L
Temperaturs - 23 1250 degiC e - v T

JupyterLab/Python Tools for Data
Management

O ] localhost: &858/ |ab/tree/Documents/AEdata_to_h5/LabDataWorkilow ﬁ' - Q, sSearch

File Edit Wwiew Run Kernel Tabs Settings Help

+ C = README.tdt x |+ %
~

‘ o —— Q, 1 Thisz README was generated by ChatGPT and slightly medified by Ekaterina Boelotskaya @)
I b o 2 B6/21/20823

W/ - /1_LAPS processing_EB / 2_dir_to_HDF5_to_dir_v2 /
g

.— | MName - Last Maodified 5 # Data storage/exchange workflow for LAPS project [LAPS preoject website](http://verve.mit.edu/laps/)
= 6 |4 e e e e e e e m e mm i mmmmmmmmmmm i mmmmmm mmmmemmm e m e mmm m

B Test_input_output_data 3 minutes ago
* & LAPs_1_empty_dir_create_delete.py 3 months ago 8 This README provides an overview of the project and describes the usage of four functions:

Come . 9 CLAPS_1_empty dir_create_delete”, "LAPS_1 empty_dir create_update’, "LAPS_2 HDF5_from_directory”,

@ LAPS_ esmpilyL i creste mpiisie oy 3 meahs 50 TLAPS_3_create_directory_from HDFS™, and “LAPS_4_ interactively plot_timeseries™.

B |APS 2 HOF5_from_directory.py 4 months ago 10 These functions are designed to manage and exchange laboratory data in a general format.

@ LAPS_3_create_directory from_HDFS... £ months ago . They ‘Fafllltate the creatian ?f an empty directory structure fr‘on’la JS0N SChEﬂ'i?,l .

12 conversion of the populated directory to HDF5S format, and recreation of the original directery structure from
@ LAPS 4 interactively_plot_timeseries.py 3 months ago the HDF5 file.
™ ndainipynb 3 months ago -

14 11! Before running anything:
[ READMEx 3 months ago 15

16 Go to the [L&PS project website](http://verve.mit.edu/laps/templates.html) to create a JS0N schema file.
17 You can either manually fill the form or use templates to generate the required .jseon file.
18 Save the created .json schema file to a location on your computer.

24 The project aims toc facilitate the storage and exchange of laboratory data by providing a standardized format.
25 It utilizes a JSON file that centains information about the experiment, machine, the data obtained, etc.
26 The project consists of four main functions:

28 1.1 **LAPS_1 empty_dir_create_delete:**
29 11! This will DELETE your data
This functien creates an empty directory structure based on the provided JSON schema file.
The directory structure will be created in an empty folder.
If this folder already ewxists, it will be DELETED (including all the data in it) and recreated.

34 1.2 **LAPS 1 empty_dir_create_update:®*
This function creates an empty directory structure based on the provided JSON
schema file (if the directory does not exist).
If this folder already exists, it will be UPDATED. The folders that exist, but ne longer correspond to the
.json structure
will be deleted if empty and kept if not empty.

simple o B 1 @ plain Text Lng Col 118 Spaces:4 READMEtst

Summary

StraboExperimental and LAPS offer experimentalists
easy to use set of tools to make their data ready to be
shared and accessible.

Each dataset contains the experimental results as well
as comprehensive information about experimental
apparatus, sample, setup and procedure. The extensive
use of metadata guarantees efficient search features for
the end users.

Stringent access control prevents public access until the
researcher chooses to allow it.

For data that needs to be stored locally, LAPS gives the
user the option to add metadata and manage their data
workflow on premise. The metadata schema is fully
compatible with StraboExperimental.

StraboExperimental-LAPS Comparison
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External Data Reference
Workflow Integration (standalone)
Strabo Integration
API
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Outlook

* Integration with StraboMicro and StraboSpot
 Expand Apparatus Repository
* Engage Community

 Add and Improve WorkFlow Tools (LAPS)
 Compatibility with other Open Data Repositories.
* Incorporate Legacy Data
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