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Presenter Notes
Presentation Notes
Two Projects that deal with the digestion and sharing of Experimental Data
StraboExperimental
Laps (Laboratory Acquisition Protocol and Standards)

Discuss both of them because they are interlinked. 
Uli and Matej -> Laps
All of us -> StraboExperimental (Community Effort)



Digital Repository for Experimental Data - Goal
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Input of Experimental
Data

Searching and Downloading
Experimental Data

Plotting Experimental Data from
Multiple Sources
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Idea of Digital Data Repository:
Data Input – Data Search and Download – Data Processing (Tools)

Strabo Experimental is an expansion of Strabospot (NSF Earthcube Project), which is a repository for structural field and lab data. 
Analog to structural data, the idea is to include experimental data as well (e.g., to compare field and experimental microstructure)


Digital Data Repositories - Challenges

A. Technical Challenges
 Permanent Physical Storage
e Database Maintenance and Longevity
e 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
e Data Quality Criteria
* Copyright, Privacy Issues
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Geoscience Data - Problems

Large Data Variety & Volume =>
Difficulty to Store and Process

Data Quality & Veracity =>
Criteria to Store and Process

Complicated Data Structure =>

Metadata

Generated Data

/\/eroity \\

Shared Data
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Illustration of some of the general issues related to data acquisition and storage (sharing).

Variety & Volume: The volume of data refers to the size of the data sets (gigabytes – terabytes). Variety means data comes from a variety of sources.
Increase in Volume and Variety makes long-term data storage and processing more difficult.

Veracity: Veracity refers to the quality of the data that is being analyzed. High veracity data has many records that are valuable to analyze.  Low veracity data, on the other hand, contains a high percentage of meaningless data. 
The higher Data Veracity, the larger the necessity to store it.  

The initial work needed to prepare data for storage and processing increases with increased data structure. 



Geoscience Data - Dilemma A V ol |
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ADVANCING EARTH
AND SPACE SCIENCE

AGU requires that the underlying data and software needed to understand, evaluate, and
build upon the reported research be available at the time of peer review and publication.

Specifically:
|. Depositing the data and software in a community accepted, trusted repository

2. Including an Availability Statement as a separate paragraph in the Open Research section

explaining to the reader where and how to access the data and software

3. Including citation(s) to the deposited data and software in the Reference Section

1



https://www.agu.org/Publish-with-AGU/Publish/Author-Resources/Data-and-Software-for-Authors#availability
https://www.agu.org/Publish-with-AGU/Publish/Author-Resources/Data-and-Software-for-Authors#citation

Geoscience Data - FAIR
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StraboExperimental

Summary

* To improve experimental data usability - structured or semi-
structured data sets are a necessity

* FAIR Principles require standard vocabulary
* Experimental variables: use it (as metadata) or loose it.

* Data storage requirements forces laboratories to re-assess their
workflows: use standard framework instead of insular solution

* StraboExperimental:
* simplify metadata entry by use of templates and repositories

* implementing workflow logic can further simplify user entry
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Acknowledge NSF Sponsor - Funding is highly appreciated 

A few notes regarding experimental data. 


o
Laboratory Workflow (LAPS)

 Local Solution

 Ease of Use

 Adapt to Community Standards as it develops
 Datais Structured

 (Can contain Multiple Datasets

* Open Source

 Software + User Readable File Format
 Browser Based Forms (if needed)

* Single Data Container for Data + Metadata
 Reusable Templates
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Standards and guidelines for shared experimental data:

Which data to include? 
Suggestions to use as general repositories for all data (unprocessed and processed) might be unrealistic at this point
Minimum dataset as referred to in publication, i.e., processed data with ‘standard’ headers and units

Settle on Standard Headers, Units etc.  (e.g., for time series data)
Strategies to avoid lacking data and inconsistencies in data sets (e.g., over-/underdetermined data)

High Volume data:
Potential different storage options
Agree on standard data structure and container format (e.g., hdf5) 
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Laboratory Workflow (LAPS)

Combine Experimental Information + Data

ST: System Template

ET: Experimental Template
Sample Template

D: Data

TD: Test Dataset
TT: Test Template

Meta Data

. Data Set (e.g., Time Series)

oAt
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Web based form central to lab workflow. 
Choose templates to get started: Systems – Experiment – Facilities – Sample - Data
Enter and validate information via web form - Reduce Manual Data entry (via Web Form) to Minimum
Save Test Dataset to Local and/or remote system (or reuse as template for other tests)
Analytics, Processed data and other information may be added at some other time/stage

Later:
Integration into existing user interfaces/hardware/data workflow
Software and analysis tools able to parse JSON  (e.g., LabView, Matlab, Python). 
Data collection tools for previously stored data files.
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Laboratory Workflow

Templates simplify user input

Metadata

User Apparatus Sample Experiment
Information Information Information Information

User_Template App_Template Sample_Template Exp_Template

ia oa x :5

Exp_Editor

Sample_Editor
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Experimentalists can control most experimental variables, which may translate into a complex metadata structure.

Metadata that accompanies a Dataset are grouped as:

User Information
Apparatus Information
Sample Information 
Experimental Information (Test Procedure) 

To simplify metadata entry, templates can be loaded from pre-populated Repositories

Editors:
User can load, create, modify and save templates.

Within Strabospot, metadata entry may be simplified by implementing workflow logic.
 (Apparatus->Sample->Experiment)



Laboratory Workflow - Demo

http://verve.mit.edu/laps



http://verve.mit.edu/laps

Editors

Many ways to modify and edit Experimental Data and Metadata

[EEE NN cxperimental-schema.json™ Solution Explorer - Folder View
. . Schema: system-schema.json
Load JSON document: | Browse... | No file selected. Save JSON document- )
2 "$schema”: "system-schema.json",
. 3 =) "facility info": {
Download MIT Machine Templates here: Paterson#5 - Permeameter 4 "facility_address™s [,
14 "institute_name": 1|
15 "facility_type": "University Lab",
#* 16 "facility name”: "Rock Physics Laboratory™,
T - y_! y ¥
3 ree 17 "facility_contact": I:l,
25 "facility id": "45re-tyu”
object » system_info = dagme 0 » 28 b .
27 EI| system_info": {
¥ System Profile v3 {3} = 3 d2q”: [
i . E] "analog_input":
%schema : system-schema.json 177 "analog outpu
s . 287 =] "daq_paramete : [
» facility info {6} 208 "daq_name": "NI
269 “daq_manufacturer Lo nne) number: 0
¥ system_info {7} 31? :::aq_'escitfticﬂ: " rations "Diffrerential",
aq_samplingrate it "volt”,
¥ dag [1] }’. ) "range_low": 0,
@ "dlgltal,CUtPUt"=|{ "range_high": 10,
e "digital_input™: |.| “rate™ "1KHz",
v e {5} } "calibration": { "cal_date" "2011-06-26" },
. 1. "sensor': |
> analug_lnput [g] @ "data”: El) “"sensor_name": "Capacitive Load Cell”,
=] "system_capabilities™:
4 anall:ug_l:uu‘tput [2] "Acoustic Emission",
485 "Permeability”, i e .
» dag_parameters {4} ag6 "Stress Deformation”, channelname’ ‘Al Stress’,
487 "Strain Deformation” channel_name_add1": "Internal
b digital_output [1] 488 "Hydrostatic Stress” {}
o . 459 - R "channel_number": 1,
p digital_ input [1] i:? ’:EM—ICCEEICTP:‘:"'N "configuration"; "Differential”,
stem_name”: "Paterse ynit yolt”,
492 stem_type”: "Patersd ‘range low": 0,
¥ data [1] 493 = "system_parameters”: {| “range_high" 10,
494 "app_distorticon"™: 75 “rate”; "1KHz",
> 8 {5}- 495 "f_max": lee, "calibration": { "cal_date"; "2011-06-26" },
e 496 "disp_min": 28, =
P system_capabilities [5] 497 "disp_max": 49,
. . 498 "p_min": @,
system_location ! MIT Cambridge Bldg.54 - 715 499 "p_max": 500,
58 "pp_min": @,
system_name : Paterson Apparatus #5 561 “pp_max”: lea,
5@2 "t min": 2@,
system_type ;|Pater‘son Apparatus p se3 "t_max": 1488
- se4 3
se5 13
system_parameters {18} aae }
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Create apparatus specific ‘Profiles’ using data model structure (schema)
Can be modified using text or web editors

Describe device and test using schema (rules): 
Load or download JSON (JavaScript Object Notation) template from LAPS website 
Modify templates to fit your apparatus/test procedure
Validate entries by uploading to LAPS  website (web editor will automatically check for errors)
Save and rename Template. 
Submit new template to LAPS if you want to have it listed in repository


Laboratory Data Workflow - Scenario

: Data Storage
|

Data Storage

Measurement
Sensor Data — Dataset

Processed —
Dataset NariviaAd
Derived
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|

| Other I I Presumptions

Measurements !

Non-Standard Data/Units:

Calibrated or uncalibrated

Standard Data Units:
Normalized to standard Sl label/units or community

accepted label/units/prefix
Public Repository Data
Data Quality Label

Label/units/prefix depends on user and/or lab
conventions and manufacturers specifications
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General Workflow Scenario for Experimental Data:

Level 1: Measurement Dataset 
Derived from Sensor measurement (calibrated or not calibrated)
Auxiliary Measurements
=>Unstructured, semi-structured; non-standard Data/Units – Saved for internal reference but not for Public Share

Level 2: Processed Dataset
Derived from Measurement Data and auxiliary measurements
Calibrated and Normalized 
Use of SI (accepted) units
Structured Data; standard units and prefix, internally consistent; shared data

Level 3: Dataset Groups
Processed Data which comprise internally consistent datasets
May contain modifications based on data models
Interpreted Datasets require details (e.g., publication)




Table Headers - Schema

Header Specifier_A Y Specifier B Y Specifier C |
L=l 8IS pecifier_ pecifier_ pecifier
Length $ -medium - location - label
(WERS
Pressure
Force

Temperature

Lookup Table

measured < absolute
caIcuIated reI/ratlonaI

A calibrated '
uncallbrated
Add Reference
Lookup Tabl
—> Add Sensor \aluels

Channels: Units: Reference: Sensor: Calibration:
Strain-Sample-Radial-sgl Strain Shunt-0 SG-250-6-1 (L/LO)/V@R

Pressure-Vessel-Confining MPa 0.1MPa Kistler-AEO1  P/(mV/V)
Temperature-Sample-Internal-top C RT Type-K K/V
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For time-series data;
The consistency of data table headers is essential for the interpretation of tabulated or time series data.
An explanatory approach based on SI Units is attempted.
Mandatory information are: unit_Name  (from Lookup List) 
Unit_Options are: absolute; relative; fractional
Absolute -> unit (defined)
Relative -> unit (defined) 
Fractional -> no unit

If measurement is relative – specify reference value 
Measured Data-add sensor information (lookup or define)
Uncalibrated Data-add calibration (may be same as sensor calibration – quick pick)
Source sensor arbitrary for measured channels

Sensor description and Calibration defined elsewhere

 
Let’s say someone has a pressure measurement in a gas vessel. That could be confining pressure, but that already implies a lot.
In some cases simply ‘pressure’ would be better. But if this is listed as general option, people might use them indifferently.
 
We could get a bit more systematic about it and use SI nomenclature as our base enumeration.
That covers all physical measurements but not some of the more specific terminology. 
These could be added additionally in a sort of hierarchical way where you can make up some rules that allows for comparisons in certain cases.
Simple example: an entry of Pressure-Confining is a subset of ‘Pressure’ and could therefore be related to a more general Pressure entry if certain conditions apply.
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