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Datbases (sensu lato) are fundamental

• SQL / NoSQL / Graph / XML / …       (eg. MySQL, Mongo, Neo4J, eXist, …)

• en Sciences Humaines, les bdd sont:
• Riche et hétérogènes

• Diverse entity types
• Rich in links/connections
• diverse attributes: text, categorisation, hirarchies, dating, location
• Rich media (documents, images, audio, video, 3D, …)
• sparse matrix (lots of missing data)
• Lots of uncertainty (fuzzy dates, interpretation etc.)

• We are short on technical resources to the level we need
So we need to call on developers:

• Cost – initial and long term
• communication between speaking different languages
• delay in intial setup and in modification
• sustainability of bespoke applications



Humanities data are varied
People, biographies                           Events, crime                                           Archaeology, museums

Books, manuscripts, religion

Networks

(just a few examples)

rich in text, media, objects, people, places and events, 
heterogeneous, richly linked and sparse-matrix



Do you like this sort of stuff?
1
2
3
4
5
6
7
8
9

10
11
12
13

SELECT
country.country_name_eng,
SUM(CASE WHEN call.id IS NOT NULL THEN 1 ELSE 0 END) AS calls,
AVG(ISNULL(DATEDIFF(SECOND, call.start_time, call.end_time),0)) AS avg_difference
FROM country
LEFT JOIN city ON city.country_id = country.id
LEFT JOIN customer ON city.id = customer.city_id
LEFT JOIN call ON call.customer_id = customer.id
GROUP BY
country.id,
country.country_name_eng
HAVING AVG(ISNULL(DATEDIFF(SECOND, call.start_time, call.end_time),0)) > (SELECT AVG(DATEDIFF(SE
COND, call.start_time, call.end_time)) FROM call)
ORDER BY calls DESC, country.id ASC;





Spreadsheets     the enemy of structure …

Una McIlvena, CRC for the History of Emotions

This is good quality data originally recorded in a relational database but denormalised
to a spreadsheet to allow the researcher to take the data with her.

Each row represents a pamphlet, with:

one or more ballads, one or more tunes, one or more authors, one or more 

composers, one or more affected people, with punishment by one or 

more methods in one or more places on one or more dates published by a 

publisher in a place

= 10 entities/row

This spreadsheet lead us to create a ‘wizard’ for the 
normalisation and import of denormalised tables

And a nearly worst-case by someone else
(the author shall remain nameless …)

● Inconsistent # of rows per case 

● Date range for missing values implied by position

● Inconsistent formatting of text and date values

● Notes appended to values

● Multiple values in one field 
(subsections for Cast, Crew, Musicians, Chorus etc.)

● Uncontrolled values 
eg. company and location (with plenty of typos)



Maisons médiévales 65 tables

Maisons

Murs

Niveau Pièces

Elements
Porte, Fenêtre, Escalier, Cheminée, 
Evier, Latrines etc.

Marie Jacquemin, recommandé par Vincent Razanajao







MS Access version Heurist version



Context record



Il faut éviter les systèmes ad hoc et sur mesure

● Les tableurs sont (trop) rapides et faciles: 
(les résultats immédiats vous fait croire que “ça ne prendra pas longtemps” …)

● Il nous faut une réflexion importante au delà de l’outil  
(il faut reflechir sur "Total Cost of Ownership") 

● Regarder ce qui existe déja

● Ne-pas réinventer la roue carrée

● Le soutien d’experts qui connaissent
votre domaine protège des pièges …



Le mot clef: Mutualisation

• Les outils informatiques sur mesure coûtent cher

• Il y a beaucoup de risques

• En dépit de nos différences de:
• Matériaux
• Approches
• Questions
• Modes de présentation et de publication

nous avons tous des besoins largement partagés

→ Database patterns

et ça dure …



Database Patterns - Fields

• Textes bruts, formatés, en markup, URLs etc.

• Multimedia
(images, son, video, PDF, Docs, 3D, fichiers diverses

• Données spatiales
(coordonées, polylines, polygons, cercles)

• Datation
(CE/BCE, diverses systèmes calendriques, 
datations incertains, résolution)

• Valeurs énuméres / classification 
(dropdown, hierarchies)

Dictionary of Sydney
Born digital in Heurist (2006-)

Published from 2009



Bénéfices des solutions polyvalentes mutualisés
(et exigences …)

• Rapidité /efficacité
( ‘hit the ground running’ )

• Réactivité / itération
( modifications instantanés, moins de dépendance sur personnel technique surchargés )

• Solutions plus complètes
(surtout les fonctions ‘optionnelles’  - gestion, partage, 
publication (web), archivage, pérennité …)

• Moins coûteux
( moins de travail en amont, moins d’entretien, 

soutien après fin de financement)

• Moins de risque
(mauvaise communication, indisponibilité du 
personnel technique, erreurs techniques, bugs)

• Stabilité
(suivant l’infrastructure choisi)

• Communauté de soutien
(partage d’expériences, aide mutuelle)



Bespoke databases (‘haute couture’)
Classic method: SQL DBMS (or alternative) + custom programing

• Costly (on the project’s sole account)

• Requires technical knowledge → learning orthogonal skills or hiring programmers, or both

• Risks in (mis)conception (particualrly with non-DH aware programmers – lost in translation …) 

• Delay in setup and establishment of workflows

• Fixed structures

• Need to go back to programmers for changes

• Update delays

• Depends on specific knowledge of individuals / key personnel

• The need for a quick and not too expensive result encourages:

• Shortcuts, for example specific systems which are not generalisable / documented

• Incomplete system eg. Management by fiddling in the innards = technical dependence, inefficiency and risks

• Sustainability questions put off until later

• Multiplication of systems

(cf. DH 2019 Utrecht – presentations from King’s Digital & George Mason CHNM)



Heurist : what is it?

Open Source software on gitHub

SaaS (Software as a Service), free on Huma-Num & University of Sydney 
(North America under negotiation, plus local and private services)

Craation and management of relational databases* (sensu lato)

No installation, no programming

Web browser access, multi-user,  differential access through workgroups

Created in parallel with numerous Humanities research projects (Digital Humanities)

Rapid creation (2hrs – 1 week) of ‘finished’ projects and CMS web sites

Iterative structure changes (adaptation of the database as needs evolve)

Easily approachable by any reasonably confident researcher

http://HeuristNetwork.org https://Heurist.Huma-Num.fr * Rich in relations between entities

http://heuristnetwork.org/
https://heurist.huma-num.fr/


Why Heurist?

• DH specialists
• Rapid delivery of complete applications

• Stability, backup, long-term maintenance

• Little work to maintain infrastructure (handled centrally) 

• Possibility of contributing or requesting new functions (OpenSource)

• Pass on most responsibility for the application to researchers

• Projects / researchers / students (need an easy, non-technical, domain-friendly solution)

• Can fiddle with an existing database structure, or build their own

• Presents the interface in terms comprehensible to Humanities researchers

• No installation, no programming, long-term maintenance

(generally overloaded or have own research)

Is it simply for researchers?



Low 
threshold

Adaptable Extensible

Import existing data Sophisticated queries

Analysis and visualisation Export / easy publication Support and sustainability

Collaboration All functions 
available from the 

moment a 
database is created

(depending on workgroup 
and level of access given by 

the database creator)



Antecedents
Diverses … 1980 – 1990

Lab manager ANU → Postdoc UQ → Programmer Arkansas Arch. Survey → Public servant NSW National Parks & Wildlife

• Minark 1980 – 1990 (CP/M, Algol68 → Turbo Pascal → Delphi)

Single file, indexed access, flexible data attributes, dropdown and multivalue fields, variable length text, 

Iterative structure modification, user-defined filters, output and simple analysis

Archaeological Computing Laboratory/Digital Innovation Unit/Arts eResearch 1990 – 2015

Professional Officer 0.5 USyd → Research Fellow/ Lab Director USyd → Hon. Associate USyd

• TimeMap (1997 – ~2003)

• ECAI* Clearinghouse 1998 - ~2003 (Interbase, Perl, Java applet)

Collaborative metadata service, online editing, search for datasets, 
spatial and temporal filters, interactive maps, web publication

• SHSSERI Sydney Humanities and Social Sciences eResearch Initiative 2003 – 2005

• Heurist 2005 - …  (MySQL, PHP, JS)

* ECAI - Electronic Cultural Atlas Initiative, Berkeley

First TimeMap interface (1997)



Digital Harlem (Bespoke: 2004 Heurist: 2013)



Digital Harlem – map construction

web link

http://heurist.sydney.edu.au/HEURIST/h4-ij/?db=digital_harlem&ll=DigitalHarlem


Dictionary of Sydney

● Relationships

● factoids

● annotations website

Born digital in / with Heurist (2006-2009), 
published from 2009

http://dictionaryofsydney.org/


Beyond 1914 (University of Sydney 2013)



Beyond 1914 (University of Sydney)
November 1918 (University of Adelaide)
World War I (University of Tasmania)
Beyond 1939 (University of Sydney) 

Expert Nation 



Solutions:

• Infrastructure partagé

• Systèmes polyvalentes

• Systèmes Open Source

• Contribution à l’amélioration de l’infrastructure
• Contributions techniques (bug fixing, nouveaux modules)
• Soutien financier (infrastructure, maintien, développement)
• Eviter d’investir dans du sur-mesure non-généralisable (en dehors de graphism)

• Partage des expériences
• Contributions documentation/training (recipes, ateliers, cours)
• Encadrement/mentoring/advice
• Partage de modèles, vocabulaires, standards



http://HeuristNetwork.org

Depuis 2005

Open Source
Gratuit

Services gratuit (Australie, Huma-Num)

Soutien gratuit (dans la mesure du possible)
Modèle économique "Robin des Bois":

Lots of info and training 
materials on this site

http://heuristnetwork.org/


Project web site:

http://heuristnetwork.org

Test dataset: 

http://tinyurl.com/y6uchstm

Forum: 
https://groupes.renater.fr/sympa/info/heurist-utilisateurs

Learning materials (French)
https://programminghistorian.org/fr/lecons/introduction-a-heurist
https://uncoded.gitlab.io/BDD/

Source code:

https://github.com/HeuristNetwork/heurist/

http://heuristnetwork.org/
http://tinyurl.com/y6uchstm
https://groupes.renater.fr/sympa/info/heurist-utilisateurs
https://programminghistorian.org/fr/lecons/introduction-a-heurist
https://uncoded.gitlab.io/BDD/
https://github.com/HeuristNetwork/heurist/




Creation of a database in 1 minute
complete functionality + useful base model

Predefined components

Entity types ~20
Person
Organisation
Place
Life event
Media
Notes
Email
Website
Relationships
CMS site, pages
Spatial (7 types)

Fields
~150

Vocabularies/terms
~40 / 1000s
(countries, semantic 
web, …)



Entity types, Base fields, Vocabularies/Terms
Version 6 preview



Publication and download of models

• Registration →model
available to other databases

• Individual selection 
of entity types

• Automatic import of 
connected entity types, 
fields, vocabularies & terms

• Major time-saver

• Encourages good practice 
and standardization
by path of least resistance …



Modeling      reduction to essential entities (physical and conceptual)

● voyages

● ships

● captain

● crew members

● passengers

● ports of call

● epidemics

● cargo items

● events

● account / log

● log entry / day

● log page transcript / scan 

● …

17 tables. ODD

8 tables. Heurist

Neolithic sites

Voyages between USA and Mexico

(2 days structure + data import)



Pragmatic, iterative



Data entry forms – auto-generated 

Immediate in situ modification on live database
Change order, headings, tabs and field parameters



In situ addition and modification of fields



Field types

• Text (single line)

• Memo (multi-line)

• Numeric 

• Date/time (incl. fuzzy)

• Terms (enumerated, hierarchichal)

• File (uploaded or ou URL, file or streaming)

• Record pointer (foreign key), child pointer

• Relationship marker

Cardinality

Default value



Terms (dropdown lists)

• Drawn from supplied or user-defined 
vocabularies

• Term, External code, Description, Image, 
Semantic URI

• All of these can be edited without 
affecting data (date stored as internal 
codes)

• Terms can be referenced by several 
vocabularies

• Vocabularies can be hierarchical

• Searches on a term can automatically 
include all subsidiary terms

Rapid addition of terms 
during data entry

Vocabularies editor (popup)

even images!



Geographic data field

• Geometries
(point, polyline, polygon,
rectangle, circle)

• Digitisation
(during data entry)

• Import formats
• X,Y (lat/long, UTM)

• WKT

• KML files

• Shapefiles



Record Pointers (Foreign keys)

Can target multiple types in a single field, for example:

Author → Person or Institution
Reference → Article, Chapter, Book, Thesis, …

Order is maintained (drag-and-drop changes)

Record pointer selection/creation

Child record (option)

edit

Select / add



Relationship Markers
Bruno of Cologne (Bruno I)

Willigis, archbishop of Mainz

Contain no actual data
• Shows relationships integrated in the data entry form
• Indicates where a relationship might/must exist
• Constrains the allowable relationship and target entity types



Saved searches

• The filters used to create any 
search result can be saved 
within a workgroup folder and 
subfolders thereof

• Facet searches and rulesets 
can be created directly with a 
wizard and saved in the tree



Facet searches

Pretty much replaces form-based searches

Ideal method for publishing web sites as it 
guides the user through what is in the database



Mapping / timeline



Network map and GEPHI

Results can be instantly exported to a GEFX file 
for analysis and rendering in GEPHI 
(the go-to Open Source network mapping tool)



Crosstabulation    simple tables up to 3 dimensions

Row and column totals

Percentages



Export formats     CSV, XML, (Geo)JSON, KML, GEPHI, custom



Archive package

• SQL (structure + dats)

• XML

• Uploaded files

• Locally created files

• Documentation



• Web site creation
• Basique … ~ 1 hr (texte, images dispo)

• C18C Libraries Online ~0,5 jours

• Uncovering Pacific Pasts ~2 jours



Project web site:

http://heuristnetwork.org

Test dataset: 

http://tinyurl.com/y6uchstm

https://Heurist.huma-num.fr

Forum: 
https://groupes.renater.fr/sympa/info/heurist-utilisateurs

Learning materials (French)
https://programminghistorian.org/fr/lecons/introduction-a-heurist
https://uncoded.gitlab.io/BDD/

Source code:

https://github.com/HeuristNetwork/heurist/

http://heuristnetwork.org/
http://tinyurl.com/y6uchstm
https://heurist.huma-num/
https://groupes.renater.fr/sympa/info/heurist-utilisateurs
https://programminghistorian.org/fr/lecons/introduction-a-heurist
https://uncoded.gitlab.io/BDD/
https://github.com/HeuristNetwork/heurist/


Examples



Digital Harlem (Bespoke: 2004 Heurist: 2013)









website

http://sydney.edu.au/heurist/balipaintings/artist.html














The Early Islamic Empire at Work
The View from the Regions Toward the Center

Heurist DB 5 years (private server)
Publication of database at end of project (2020)



Mapping Island Lives

Helen Katsiadakis
Academy of Athens, Greece

link

https://heuristplus.sydney.edu.au/h5-ao/?db=hkat_MappingIslandLives&w=a&q=sortby%3A-m




NHRF databases ~20 legacy databases converted 2019

Sophia Zoumbaki



Heurist Contacts database



Ian Johnson PhD field notes







French Book Trade in Enlightenment Europe
Simon Burrows
Western Sydney University

Developed over last 10 years
→ Heurist 2020
→ This database + website developed in 2 

person-days



1960s/70s film database, Lindsay Mattock, U of Iowa

● >9,000 
records

● Films, 
Rentals, 
Screenings 

Heurist has been a life-saver for this project. I have been adding the relationships manually, but the import of the records has saved hours. The 

ability to add geolocation data has been extremely helpful as well. I also appreciate the ability to define a source and a certainty for the 

relationships between records. We have been struggling with how to maintain this relationship cleanly in the previous version of the database.



Libraries, Reading Communities and Cultural Formation in the 
Eighteenth-Century Atlantic (AHRC)

Mark Towsey
University of Liverpool

Simon Burrows
Western Sydney University

Intersect NSW





Women and books between 1400-1500

Patricia Stoop assisted by Jef Peeraer, University of Antwerp



Time-Layered Cultural Map of Australia



NY Suffragettes

Lauren Santangelo, Princeton



Casey and Lowe P/L Historic Excavation Finds

• MSAccess 1987
• 100 sites

• 18,000 contexts

• 140,000 artefacts

• → Heurist 2020



dpmck_us_mexico_tr
avelers

https://heuristplus.sydney.edu.au/h5-ao/?db=dpmck_us_mexico_travelers




Manhattan Artists (1940s)
Ron Gallagher, Monash University



Economic model

The ‘rich’ 
(projects with grants)

support

the ‘poor’
(new projects,
students etc.)

Open Source

Fred Limp, Arkansas Archaeological Survey
“Multi-agency model” ~1983

Collaboration (e.g. with funded projects)

Voluntary support

Contracts
hybrid solutions



Sustainability    MAD Mutually Assured Destructionependence

• Databases and websites will continue to work as long as the Heurist 

software and the specific server is maintained

• Databases generate (in 3 clicks) a self-documenting archive format for 

deposit or transfer to a new system

• The shared software has been backwards compatible since version 3 

(2009)



FedArch.org

FAIMS: Field Acquired Information Management Systems Project

http://fedarch.org/
http://fedarch.org/


Extreme programming/permanent beta

• Research-driven development

• Dictionary of Sydney (ARC Linkage Grant $1.5M 2006 – 2009)

• Soutien du labo par l’Université

• Collaboration/subventions ARC/petits projets

• Des dizaines de projets ont contribué à l’elaboration du logiciel actuel

• Le paysage des DH est infini …



Structure des bases MySQL

• Tous identiques (~45 tables, terminologie consistent, documentation 
détaillé, forte integrité relationelle)

• Schema de la domaine d’intérêt entregistré comme données

• Permet la modification instantanée du schema sans rebâtir

• Structure identique = logiciel unique

• Logiciel unique = dévelopement mutualisé

= reduction de risqué

= reduction des coûts



Constructed titles     a ‘bibliographic’ reference for each record



Workgroups / ownership



CSV Import Wizard / Matching / Normalisation

CSV / TSV files typically lead to lots of trouble reading files with errors, quotes, apostrophes, encoding issues etc.

• Error detection and reporting
on initial upload

• Handles multi-line fields

• Handles quotes within quotes

• Multi-column key matching

• Extract multiple entity types

• Update and create records

• Build links between entities
(record pointers)



Expansion rules

Result – all finds for selected sites

Having applied a filter, expansion rules will follow 
specified types of connections to find and display 
all connected records (with or without initial filter 
result and intermediaries)



1. Find the way to actually make possible these connections between 
these three tables by integrating in the second group parts of the 
first one, and this one on the third one, and the other way around.

2. Having an interface practically enough to be filled and appropriate 
to answer questions like: in which percentage an x ingredient is 
used, which combinations of ingredients are more common, which 
preparations are more related with fasting periods…

3. Filling the database online so that, once it’s complete, it will be 
available for further researches on the topic

A simple project: Mediaeval Cookbook

Ingredient

Menu

Recipe

Interface Heurist version 3

45 minutes
3 emails (~2hrs)
1 thesis …
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HeuristNetwork.org Service:    Heurist.Huma-Num.fr
HeuristPlus.Sydney.edu.au

Open Source (GitHub), PHP/MySQL
Free service (Sydney, Huma-Num)
Developed 2005 onwards
General availability 2009 - Dictionary of Sydney (born digital)

Heurist is a free web service which allows you to 
build, manage, analyse, visualise, publish (web 
sites) and archive rich, interlinked, heterogeneous 
information.

It is unlike any other database you may have used.

https://heurist.huma-num.fr/
https://heuristplus.sydney.edu.au/

