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Unearthing the Past
with PostgreSQL: How
Open Source Is
Revolutionizing
Digital Archaeology

Ophir Lojkine & Thomas Guillemard

Générée par Dall-e



What data do archaeologists work with ?

Quickly building web interfaces on top of a database, with SQLPage

The archaeological multi-tool, to collect and analyze on-site data



INTHY
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Inthy (renewable mobility actor)

Long-time Open-Source Software contributor
sql.js, WBO whiteboard, dezoomify, SQLPage

Turns SQL queries into web pages and web applications
Builds Uls on top of databases

Open source tool (github.com/sqlpage)



Institut national de recherches archéologiques préventives (Inrap)

Archaeological Operations Manager
Geographic Information System (GIS) Coordinator & Trainer

Recherches Archéologiques en Modélisation de I'Enregistrement Numérique

Research and Development (Database, GIS)







Programmed archaeology Preventive archaeology

e On selected sites Before construction projects
e Specific research questions Evaluation of archaeological
e Associations, CNRS, University potential

Diagnostics and excavations

excavation/training studies

EXCAVATING = DESTRUCTION
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A LOT OF DATA...

-> Everything that
archaeologist finds is

-> Everything that
archaeologist does is
recorded
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m SIG 1 : découverte et exploitation des SIG a

I'éc

@ SIG 2 : Les figures du rapport avec QGIS

&Q SIG 3.1 . Bases de Données spatiale et attributaire

% SIG 3.2: Analyses Spatiales
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a medieval necropolis

programmed archaeology

near to Paris
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bjectExplorer 8§ Bl ® Q >

« [} badass Ophir

the data - a Postgresgl + & Bases de domées 2)
@ / Postgis database

Catalogues Requéte  Historique

@Eanmm; v SELECT = FROM necronum_v2.t_Tait

Langagas 2 ORDER BY id_
Publications

Structuring principle schémas (2

<® necronum_v2

> Aa Analyseurs de |
. Collationnemst
Configurations
[l pictionnaires d id_fait numfaft interpret , intemreLater . douteux equiv_diag statut
#% Domaines [PK 3 integes character v. ) {255 varying ( Intager character vary!
Fanctions
Fenctions d'agt
Fonctions déch
Modé&le de rect
sépuitura fouille
sépulture
sépuiturs
sépuiture fouille

sépulture
catalogue. ;
atalogue_t¢ trancngée foullié
coupe_axs =
séputture
coupe_lina e
sépuiture fouiilé
coupe_pcly :

sépuiturs
emprise

11 entine

Total de lignes: 922 sur 922  Requéte termin 00:53.806



The Badass project

‘ Archaeologist describs (ATTRIBUTES) :

the data - a Postgresgl : ey TR J STRATIGRAPHIC

TRENCH

/ Postgis database &

Structuring principle

ATTRIBUTES
+
F —) SPATIAL
INTEGRITY
OF DATA

‘ Archaeologist draws {SPATIAL) :

STRATIGRAPHIC
SECTION




the user interface - QGIS
a free and open source software
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SQLPage: SQL to
web pages

Turning SQL queries into web apps, fast.



Building a web app, without web dev

What ? For whom ? How ?

£ 5QPOgH: S0L to Web Pages

From database to -
data app, fast.

sQLPage fets you: by
applicat]

IPF ong | 501 queries. 2
It's free, opan; 8o eight, and
yto p—

SQLPage
[ | =
A single server Those who need an Write a .sql file, connect
executable that runs app today, and are your database, and you
on your desktop or not JavaScript

have a website.
your server. framework wizards.



Internal pages do not have to be ugly in 2024

My Appil! X +

= C D fite:///tmpfapp.html

This website looks

like it was designed
Welcome to by a DevOps engineer

my app!

Wrong password!!!

Login-> \




Let’s build together



Prof. Jones : Archaeology is the search
for fact... not truth...

Database schema

facts

Very Simplified Version (s S =

nlerpretation

alternative_interpretat

Just the facts. doubttul

survey_fact_relations status it Hp tn e L L

fact_id excavation € survey_relation_fact_

. survey_num t shape survey.re
What is a fact ? :

orientation

description
non_stratigraphic_peric
apparent_deptt

max_dimension

min_dimension

diameter

temp_trench_relations

r_depth

trench_fact_relations

trench_relation_numus

1g_finished

facl. = survey_finished T2 fact id

trench_relation_trench

trench_num




B SQLPage o +

C QO D =2 localhost:8080
Burial
Select a component, then select data Welk-preserved skelaton with bel-buckiesndieads;Tamb afa Merovinglat
to populate it.

Burial

Tomb of a child. Partial remains with a small necklace

XX
Secondary deposit

Single skull found near the surface

SELECT 'list' as component;
Burial

Skeleton with a stone sarcc phagus, very well-preserved

Burial
SEL ECT Fragmented skeletal remains. Partially dest :

iestroyed remains, unclear if intentio..

lnterpretation as title,

description

FROM facts;




Composite attributes

SELECT 'last

'facts' as title;
SEL
fact _num ||
description,
case
when doubtful then
‘red’
else
'green’
as color

end

FROM facts;

as component,

interpretation as title,

Top-level and row-level parameters

&~

B8 SQLPage

5> ¢ 0D

facts

100 - Buria

Well-preserved skeleton with belt

101 - Burial

Tomb of a «

102 - Secondary deposit

hild. Partial remains w

buckle and beads. To

52 localhost:8080/2

h a small necklace

mb of

Single skull found near the surface

103 - Burial

Skeleton with a stone sarcophagus, very well-preserved
104 - Buria

Fragmented skeletal remains. Partially destroyed remains

a Merovingia...

clear ifinten...
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SELECT 'list' as component,

'facts' as title;

SELECT
interpretation as title,

description,

sglpage.link(

'fact.sql’,
json_build_object('id’
) as link

FROM facts;

SQLPage pseudo-functions

8 SQLPage X+

O D 32 localhost:8080/3-link.sq|

facts

Buria

Well-preserved skeleton with belt buckle and beads. Tomb of a Merovingian..

Buria
Tomb of a child. Partial remains with a small necklace

Secondary deposit

Single skull found near the surface
Burial
keleton with tone sarcophagus, very well-preserved

Burial

1gmented skeleta I

localhost:8080/fact.sql%id=3




Building the fact page

L N R

select 'datagrid' as component;

with fact as (
select * from facts where id = $id:: int
)

select 'Fact' as title,

fact_num, interpretation) as description

union all

select 'Description', descr

union all

select 'Status',

[fact.sq?id=42
|

\

FACT

100 - Burial

DESCRIPTION

Well-preserved skeleton with
belt buckle and beads. Tomb of
a Merovingian adult male

STATUS

In progress

—— Sid




8 SQLPage S+

« = C O DO = localhost:8080/4-forms

Building a form

status

In progress

Submit Query

0o

SELECT 'form' as component,

‘process_new_fact.sql' as action;

SELECT 'text' as type, 'Interpretation' as name;

SELECT 'select' as type, 'status' as name, json_build array(

json_build_object('label', 'In progress', 'value', 'inprogress'),

json_build_object('label', 'Complete', 'value', 'complete')

) as options;




Building a form

000

Insert into

facts(interpretation, status)

values

(:Interpretation, :status)

returning

'redirect' as component,

'fact.sql?id=' || id as link;




3 5 components

... and growing are built into SQLPage

+

Build your own components with just an HTML template
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Project Timeline

Cperations

Maintenance

13 new users +

Button

1 pending support request E 2
I alert

& authentication

2 complaints

== columns cookie
£mbedded Video
Tracking HTHL html W@ hitp_header
cation vtk nothing bt 2 tab [ table = to
applica ing

SERVERS STATUS

60% are running

Lynx Status of all currently running servers

}) PostgresCh Tha lynx Is @ medium-sized wild cat natve ta

"

a a
pgconf.eu
Northern, Central and £astern Europe to
Central Asia and Siberi, the Tibetan Plateau
and the Himaloyos.

 Eutope

Map Timeline
Wi e g L ZEIUDQUKOsSSOn
= > Faul:l)urg S W i el s e @ v0.13.0 was just released ! 2023-10-16
A s ¥ SN LSS onore N Opéra == Tin ‘,‘7
ng xR s ! This version introduces the timeli
. X Je Arrondlssemem is version intreduces the timeline
. Eiffel Tower r, : % It Seevpotiae:
«! _— " / Ier‘Arrondtssement ¥ 3e
'c"?, A tall tower. Wikipedia FI&’L S 1“5 Hmes
o "y 2, F g
HvZ Dkl 2 P M2 AT M ann 'ﬂ'l-L J "9"1' [ 8 They are talking about us... 2023-07-12

Cavhaiirn Caine

This article on the official PostgreSQL
website mentions SQLPage.

Adissement

~ And many more...

alert, authentication, big_number,
breadcrumb, carousel, columns, cookie, csv,
Faubéurg SaIne debug, dynamlc, foLda'ble, html,

Jjacques » http_header, json, redirect, shell, tab, table..

Se Arrondnssement
[ e &

isse



2 4 functions

Going from simple formatting, to API calling and script execution



SQLPage functions

L

basic_auth_password

current_working_directory

fetch

link

protocol

read_file_as_text

uploaded _file_mime_type

url_encode

Jo

(x)

&p

V4

u

GET

(x)

basic_auth_username

environment_variable

hash_password

path

random _string

request_method

uploaded_file_name

variables

>

cookie

exec

header

persist_uploaded_file

read_file_as_data_url

run_sql

uploaded_file_path

version



How does it work ?



What's inside ?

A web server (http, ssl, http2)
Database drivers (pg, mysql, sqlite, mssql)

A sql parser (to dynamically bind http query
parameters and sqlpage function results) 164.77k € 50.45k € 56.32k € 228.51k €

Year on year 1 Year on year % Year on year Year on year
A large set of components (pre-built
handlebars templates)

+# Meilleures Ventes En Chiffre d'Affaires sur les 7 demiers jours

A CSS Library (tabler.io)

CA généré : CA généré : CA généré :

439ke€ 4.30k€ X o 3.15k€
CA généré : CA généré :
Collection: H24 4.20k€ 3.90k€ Collection: H24
Article: JUPE Article: PUL




How it works

Get a request

Find the SQL file

Parse it

Bind request parameters
where needed

Pass it to the db.

|ldentify the component in the
db response.

Load the HTML template
Fill the template with rows
Stream the HTML back

https://example.com/todos.sql

1 Do the laundry

2 Answer emails
[ ] 1
|
1
Websit |
ensie Streaming
User 1
|
|
|
HTTP Response

HTTP/1.1 280 OK

Server: sglpage

<html>
<bedy> ...

| HTTP Reguest l—

_’ -
GET /todo.sql?todo_id=1

Fast
asynchronous

request
processing

Uploads

SQLPage @
Site Creator
e
todo.sql

SELECT "list' AS compenent;

SELECT *
FROM todos
WHERE 1d = $todo_id

= l |
= 501 Page Server

oD e

b You ONLY have to care about this

Prepared slatcmcnlsl

dsal
S form Parameter binding
28 table Read files, cookies,
request parameters,
oo = list program outpuls,
auth inlo.,
[ chart

)

?9

Database

4 == Query result stream = == == =

W=




AN BAD'MOBIL v1.6.0 -

it
-

list component;
title,
t/fait.sgl’ link,
green’ as color,
| ( =CT count({numfait t fait) || '** fait(s) enregistré(s)"

description md,

layers-unlc icon;
title,

s/us.sql 1ink,

gree 35 color,
I ¢ =CT count{numus) from t_us) || '** US enregistrée

description md,

sguares s icon;
1'ac il en foncti e lap 2 ‘extension DeathNote

Anthro D t 1 title,

f the ant liste link,

1k color,
grave-2' icon,
¥ count(numus t_us interpret depot primaire inhumation®, mati )
I squelette(s) et []°**'] | (5E count{ numus t_us > interprat
|| '** contenant(s) enregi é(s description_md
sqlite master



component,

Liste d u title,
icon' as icon,
markdoun,
Saist 26 markdown,
1 small,
1 sort,
1 search;
icon, US, Fait, Age, Classe, "Pratigue fun.", Saisir
(
u. Interpret dépb Y I t 1 n
u.interpret ) =
icon,
["]]s-sq_numus|| " ](sque e/modif squelette.sqllsq ||s.sq_numus |
= 7| |[F-numfait Fait,
s.age_terrair Age,
s.age class Classe,
s.res pratiq fun 2 >
[Taphonor (squ ist.sql?sq numus="||s.sq numus]

t_squelette as s
t us as u U.NUAUS = S.S5¢_NUumus
t_fait as f u.numfait = f.numfait
5.5Q_numus

i s icon,
| |Ju.numus| |
| |u.numfait

Age,

5=" | |u.numus| |’ us,

classe,

pus-"| ju.numus|

t us ]
u_interpret KE 'contenant inhumation

us

Saisir

us

4 Di=—HN&2 = v0.1.0

adulte
adulte

aduite

adulte

104 14 ans

7
#
#
a8
@
+
+
@
#
@
#
#
a8
W

o

nlenanl

sans contenant

sans cor

sans contenant




Dramtre (m)

#ZN BAD'MOBIL v1.6.0 - FAIT

4

Prof. conservée (m)

Modification du fait F.811

Interprétation

sépuiure

douteux

Togo fini

One form per _’“""’

- Etat de foulle
archaeological fact

description
dimensions Orentaior USUSPOST USAWTE USEGAL Vs EQUN U5 SVHGH BIERPIE

treatment progress s sontenant

nhurmabon

the stratigraphic vtk on
units of which it is il o
composed I B et

7 ¢ pnmars
Datshon corps

photographs and hunain
photogrammetric comment

Prot. d'appantion dela

models 7 sépultire

limen
ocomblement

the geometry of the S ——

fact e With a map component, you can
o e display all the other facts.
S Clicking on a geometry takes you

to the form for another fact




mobil AEN BADMOBIL v1.6.0 - 1010935, Nécropole des Masrais, No = |

Changes for archaeologists using

\ﬁl& Badass and Badmobil .
9{ - descriptive data and spatial data Nk g

in the same place, immediate
Spatialization of data
- Standardisation of data recording
- multi-user IMPORTANT
- on various terminals

- Immediate recording of the data

Y i est fortement consedlé dintegrer | empnse prescrite dans |a table empase de Badass pour retrouver
f ewer wri tl n g errors les informations administratives.

"Utilisateur” et "mot de passe’ doivent &fre administrés au sein de la table £_equipe dans Badass

- filtering and searching data
CENIYG

- user friendly

- use in the field and during the
study

- the archaeologist becomes
increasingly badass...




Ever since Badass, SQLpage and Badmobil...

...new ways of working




Ever since Badass, SQLpage and Badmobil...

...new ways of working

;LT




Noisy-le-Grand

Thank You !

Inrap website
https://www.inrap.fr/

“Archéologie Des Nécropoles” association
https://archeonec.hypotheses.org/ Try SQLPage

Talk Feedback
En francais
https://linuxfr.ora/news/comment-l-archeologie-entre-progressiv
ement-dans-l-ere-du-logiciel-libre

SQLPage
https://sql.datapage.app/

BADASS Wiki
https://qgitlab.com/projet-r-d-bddsarcheo/tutos/-/wikis/home



https://www.inrap.fr/
https://archeonec.hypotheses.org/
https://linuxfr.org/news/comment-l-archeologie-entre-progressivement-dans-l-ere-du-logiciel-libre
https://linuxfr.org/news/comment-l-archeologie-entre-progressivement-dans-l-ere-du-logiciel-libre
https://sql.datapage.app/
https://gitlab.com/projet-r-d-bddsarcheo/tutos/-/wikis/home

