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Présentateur
Commentaires de présentation
Today, I will try to share with you some ideas and experiences in description of research workflows and digital data sets, 
with a focus on the issues of traceability, reproducibility and comparability. 
I will illustrate my points with spatio-acoustic data acquisition protocols.


Workflow descriptions imply choice of a language
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Présentateur
Commentaires de présentation
When we try to explain how we managed to achieve a result (e.g., production of a given data set) it implies the choice of language to be used. 
 quite often it is an ethnic language  > English, French, Italian.

Ethnic languages fall somewhere between hard languages (context-free languages where the level of poly-interpretation is absent or low) and soft languages, that are strongly poly-interpretative (where meaning is highly subjective and context-dependent).
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Présentateur
Commentaires de présentation
If we want to ensure reproducibility and comparability of workflow descriptions, we need to reduce the possibilities of poly-interpretation of their description.


Workflow descriptions imply choice of a language

conceptual modelling

controlled vocabulary P
diagrammatic representations based on drawing conventions

abstract
dance painting

ethnic languages poesy
rogr ammmg approximately 4000

languages
» » ’ ) ) ) polyinterpretation

A schematic representation explains parts, operations and relationships between elements.

J, /

DU


Présentateur
Commentaires de présentation
This can be done by the means of conceptual modelling, controlled vocabulary and diagrammatic representations.
This is the basis on which the MEMORIA exploratory information system is built.
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Structure of the presentation

* brief outline of the Memoria IS objectives

* clarification of the underlying concepts

 illustration of these concepts by means of examples

e discussion about advantages and limits of the system



Présentateur
Commentaires de présentation
The structure of my presentation can be summarised in four points.
I will start with the brief outlain of our research objectives. 
Then, I will present you the set of underling concepts that will be illustrated by the means of examples. 
 Finally, I will present some of the advantages and limits of the system. 


exploratory web-based
information system
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Présentateur
Commentaires de présentation
MEMORIA is an exploratory web-based information system built to address the burning issue of traceability, verifiability, comparability and potential reproducibility of research results and protocols. It aims to provide a practical solution for formalising and describing research workflows.
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Présentateur
Commentaires de présentation
What are the main objectives ?
The system should allow us  to identify, structure and preserve information about different types of research results with their metadata 
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Présentateur
Commentaires de présentation
And to identify, structure and preserve information about the sequences of actions that led to their creation.

Such a workflow can be represented by purely verbal means.
We have decided to depict it using a diagrammatic representation combining paradata.
We will call it memoria workflow diagram.







underlying concepts

photographic documentation
followed by selection of photographs for storage

their annotation (metadata)

digital archiving of the entire collection

chain - a succession of activities over time (displaying their order)


Présentateur
Commentaires de présentation
This diagram is a sort of graph where the nodes represent activities and connections between them represent time-oriented relations between activities.

Activities may be organised as a chain .


underlying concepts

excavation carried out simultaneously in
three trenches

parallel (sequences of) activities - activities that run concurrently in time


Présentateur
Commentaires de présentation
Some sequences of activities may run concurrently in time.


hand excavation 9

combined with subsurface observation @

knot of activities - activities that take place simultaneously
or occur without any apparent sequential order

underlying concepts


Présentateur
Commentaires de présentation
Activities may be combined – it means they take place simultaneously OR they occur without any apparent sequential order.



hand excavation Q

combined with subsurface observation @ The whole sequence is repeated
until an artefact is discovered

followed by photographic documentation

and inventory of stratigraphic units

(measurements and documentation)

)

iterative activities - sequence of operations is repeated on the same object
until the desired result is obtained

underlying concepts


Présentateur
Commentaires de présentation
Iteration is another type of temporal relation.



underlying concepts

o0

|

site cover up and backfilling
carried out successively trench by trench

repetitive activities - repetition of the same operations on multiple objects
(done once for each item)


Présentateur
Commentaires de présentation
And it differs from a repetition.
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Présentateur
Commentaires de présentation
Each node of a diagram represents an activity. Its colour refers to one of five groups of activities .
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Présentateur
Commentaires de présentation
Within each group, activities are structured, defined and exemplified. 
They result from successive knowledge elicitation steps > it means that the activities structure can be enriched.
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Arranging instruments and operations with regards to specific spatial constraints,
typically with regards to a specific reference frame used in the acquisition phase.

e.g., Setting up a grid used as a frame to position instruments,



Présentateur
Commentaires de présentation
Activities are organised in a workflow diagram using a drag-and-drop web interface, as illustrated here
The first step is identification and selection of activities. 
Then the activities are positioned inside the grid.
Finally we define the relations between activities and  we identify the moments where the results appear.
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Présentateur
Commentaires de présentation
The next step a description of individual activities (activity by activity) by: identifying particularities of the activity (controlled vocabulary),  as well as free remarks and comments.
Once an activity is characterised, a background colour is added to its icon .


Paradata depicting each activity is stored within in the workflow structure
freely accessible, searchable, editable

116 - acquisition de données acoustiques - salle pleine, séminaire SESAMES

lle cEan-Saliese) A\ activity instance >

activity group = data collection and acquisition
activity type = audio recording
acoustic source = preregistered sound
place of registration = other indoor spaces
® individuals = Fargeot Simon = AMU
Vidal Adrien = PRISM

compositions =
publications =
expertise =
outputs =

collective bodies >
SOUTCes >
inputs = sweep acquisition Sesames

instrument(s) = em32 Eigenmike (microphone)
Genelec 8020C (speaker)
MacBook Pro (mi-2014)- PRISM

® L software = REAPER
operating system = Mac OS X 10.14 (Mojave)
start date = 23/06/2022
u end date = 23/06/2022
duration unit > minute
remarks = mesures acoustiques enregistrement du sweep 3x. 25 personnes dans la
salle ~


Présentateur
Commentaires de présentation
A workflow diagram structures and organises sequences of activities together with their paradata. It is a sort of a backbone for the ‘body of the process’.
Paradata organised by the mean of a workflow are stored in DB.
They are freely accessible, searchable, editable.
They can be queried, compared and visualised.


Spatio-acoustic data acquisition

@ acoustic data acquisition
@ Sesames seminar (Villeneuve lez Avignon, Jean
. Salusse room
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spatio-acoustic data acquisition

SESAMES project (Villeneuve lez Avignon, Jean
Salusse room)

http://memoria-dev.gamsau.archi.fr/is/enter.php?show=process&_op=set&id

http://memoria-dev.gamsau.archi.fr/is/enter.php?show=process&_op=set&id


Présentateur
Commentaires de présentation
Here we have two workflow diagrams representing the acquisition protocols:  acoustic and spatio-acoustic data acquisition

We easily can notice differences of : their complexity, their structure, groups of activities involved within the process (colour of activities), ...


Spatio-acoustic data acquisition
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Présentateur
Commentaires de présentation
The difference is even more striking if we compare processes behind results of different nature : acoustic data acquisition and archaeological fieldworks.




Spatio-acoustic data acquisition

acoustic data acquisition

Sesames seminar (Villeneuve lez Avignon, Jean
Salusse room)
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interdisciplinary acquisition protocol

® Spatio-acoustic data acquisition

actions

instrument
positioning

acoustic data
acquisition

metric and visual data
acquisition

documentation

results



Présentateur
Commentaires de présentation
Now, to exemplify the approach I will focus on this spatio-acoustic data acquisition protocol.
What are all those people doing?
Who works with whom ?
It is in fact difficult to say, because different people are doing different things. Maybe it is hard to believe, but they do it in an organised way. However, some actions are planned and others spontaneous.

What you see it is one interdisciplinary acquisition protocol made of numerous actions.


Spatio-acoustic data acquisition

Memoria workflow diagram

instruments
positioning


Présentateur
Commentaires de présentation
This actions may be expressed in a form of Memoria  workflow diagram, that can be used to fix the order of sequences of activities corresponding to different phases : 


Spatio-acoustic data acquisition

Memoria workflow diagram

instruments documentation
positioning



Spatio-acoustic data acquisition

Memoria workflow diagram

instruments documentation acoustic data acquisition
positioning and pre-processing



Spatio-acoustic data acquisition

Memoria workflow diagram

instruments documentation acoustic data acquisition laser distance measurement
positioning and pre-processing photogrammetric acquisition



' A\ activity instance >

place of registration =
iterative character =
repetitive character =
individuals =

collective bodies =
sources =

inputs =
compositions =
publications =
expertise =
outputs =
instrument(s) =

software =

operating system =
start date =

end date =
duration unit =
duration value =
remarks =

other indoor spaces
no

yes

Fargeot Simon > AMU
Vidal Adrien = PRISM

sweep acquisition Sesames

em32 Eigenmike (microphone)
Genelec 8020C (speaker)
MacBook Pro (mi-2014}- PRISM

REAPER

Mac OS X 10.14 (Mojave)
18/05/2022

18/05/2022

minute

1

©

mesures acoustiques enregistrement du sweep 3x (trépied Q) personne

dans la piéce, pigce vide, porte fermée

Spatio-acoustic data acquisition
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Présentateur
Commentaires de présentation
Such a diagram allows both : context view analysis and the focus on particularities of each activity.


workflow diagram

acoustic recordings

disto measurements

photogrammetric image set

photographic documentation

video report

sweep production

protocol preparation

Information Visualisation

O oo ) outputs

activities' proportion ring

. acquisition de données acoustiques/métriques, protocole préparatoire au séminaire SESAMES (salle
Gothique)
2022-05-18 (dizcussion/consultation) - 2022-06-10 (data/content feeding)

instruments:  camers sccessories > unidentified tripod
computer > undefined tablet computer
measuring tool = Leica DISTO 5910 (svec © Trépied TRI 70, cible GZM3, adaptateur pour trépied FTA 360-3)
measuning tool = métre magnétique Bm DEXTER
camera accessories > Manfrotlo compact advanced (Iripod)
computer > DEL! Precizion 7740 (Astrolabe)
audio equipment > em32 Eigenmike {microphone)
atdio equipment > Genelec B020C (speaker)
camers = Insta360's ONER
camera = YCamera 360° Y1 360
camera > Samsung Galaxy Ad1
computer = Bookeen Notéa V1
CAMers sccessories = Trépied (Manfrotto) 055 avec colonne horizontals
computer > Crosscal! Action X3
computer > Macbook pro 16 inch 2019 (Porta)
ing accessories > coded targets of 12-bit
ing accessories = cibles 30 pour releve des positions de trépieds (Sesames)
ing sccessories = Huspar
computer > MacBook Pro (mi-2014)- PRISM

sofftwars: numerical analysis packages = MATLAE
audio editing = REAPER
visus! effects, motion graphics and compositing = insta 360 App


Présentateur
Commentaires de présentation
The same data can be visualised in different manners. 
On the left a process represented as a workflow diagram. 
On the right, the same process is depicted as activities' proportion ring – the visualisation that displays:
what are the relative proportions of each group of activities inside a process, 
the links to the results and inputs of this process, 
information about the instruments that have been used  ...
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Information Visualisation
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Présentateur
Commentaires de présentation
The same data within a process variability chord diagram visualisation are exploited to display relations between processes conducted within a given project. 


Information Visualisation
process variability chord diagram
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Potential of the system

MEMORIA is an exploratory web-based prototype, an attempt to provide a methodological |
framework to meet the requirements of scientific integrity. | %

* documentation framework enables : tractability of results, verifiability of
research protocols, comparability and analysis of different protocols, ...
replicability and reproducibility of results

e support of the planning of interdisciplinary research protocols
based on past experiences

 theoretical/tacit knowledge-sharing environment

* innovative visual analytical framework

* new documentation framework
by requiring more reflection, it can help us to work more effectively,
more consciously and less routinely (human inertia)



Présentateur
Commentaires de présentation
Let’s pass to the conclusions. 
This documentation framework enables: tractability of results, verifiability of research protocols, comparability and analysis of individual processes. Reproducibility of results is another issue, as it does not depend only on the quality of the workflow description.  Some results are simply not reproducible.
The system may be used to support of the planning of research protocols based on past experiences (whether they are interdisciplinary or not).
It may be used as a theoretical and/or tacit knowledge-sharing environment targeting educational or research communities.
It may be further developed and exploited as visual analytical framework.
Finally, by requiring careful thinking, it can help us to work more efficiently, more consciously and in a less routine way.
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Main constraints and limits of the system:

MEMORIA remains a human-centred system \ ) ‘}S

Acceptability constrains:

e quality and reliability of the visualisations depend
strongly on the data entered

* time-consuming documentation process, steep
learning curve for some people

e unreadiness to openly share information about
our mistakes, errors, shortcomings



Présentateur
Commentaires de présentation
They are to groups of constrains and limits of the system:  acceptability constraints and the technical constrains.
MEMORIA remains a human-centred system, we should not forget that quality and reliability of the visualisations depend largely on the data  ... Data entered by various individuals
Documenting is always time-consuming  ... in this case we need to ‘learn the language’ of this system and gain some confidence in using it. The learning curve may be steeper for some than for others.
The final point concerns our willingness to share information with others and the extent to which we are prepared to do so.
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Main constraints and limits of the system:

MEMORIA remains a human-centred system

Technical constrains:

* sustainability of web-based information
systems

e costly and complex development steps



Présentateur
Commentaires de présentation
The technical constrains relates to sustainability of web-based information systems and costly and complex development steps.



future works

we'll be happy to discuss with you later today


Présentateur
Commentaires de présentation
We have some future works in mind which I'll be happy to discuss with you later today.


Thanks for your attention!

Memoria Information System °
for UMR 3495 CNRS/MC MAP

(open consultation)

Memoria sandbox
familiarization platform

IWO Na D U D E K (user account available without restrictions)

UPR 2002 CNRS MAP
iwona.dudek@map.cnrs.fr
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MEMORIA - classification of cIa\s[ERy

online PDF, 334 pages
(in English)

http://memoria-dev.gamsau.archi.fr/projet/index.php

I. Dudek (UPR2002 CNRS MAP)


http://memoria-dev.gamsau.archi.fr/is/enter.php
http://memoria-dev.gamsau.archi.fr/projet/index.php
https://sandbox.memoria.map.cnrs.fr/is/enter.php
http://memoria-dev.gamsau.archi.fr/projet/pdf/2022_MEMORIAact.pdf
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