Databases

(en oude muziek)

Marnix van Berchum - Huygens ING

DHclinics, Utrecht, 5 september 2017

|@ (B Marnix van Berchum 1



Scope

- achtergrond in de musicologie
- 15° en 16¢ eeuwse muziek
- vanaf 2006: CMME Project (Associate Director)

- vanaf 2013: proefschrift over network theory &
de verspreiding van muziek in de 16¢ eeuw
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Wat is een database?

Wikipedia (NL): Een database, gegevensbank of
databank is een digitaal opgeslagen archief,
ingericht met het oog op flexibele raadpleging en
gebruik.

https://nl.wikipedia.org/wiki/Database

Wikipedia (EN): A database is an organized
collection of data. It 1s a collection of schemas,
tables, queries, reports, views, and other objects.
https://en.wikipedia.org/wiki/Database
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https://nl.wikipedia.org/wiki/Digitaal
https://nl.wikipedia.org/wiki/Archief
https://nl.wikipedia.org/wiki/Database
https://en.wikipedia.org/wiki/Data_%28computing%29
https://en.wikipedia.org/wiki/Database_schema
https://en.wikipedia.org/wiki/Table_%28database%29
https://en.wikipedia.org/wiki/Query_language
https://en.wikipedia.org/wiki/View_%28SQL%29
https://en.wikipedia.org/wiki/Database

Functies

e Informatie opslaan
e Informatie bewerken

e Informatie vinden

( CRUD: Create, Read, Update en Delete )
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« ACILE 12 a query language for the native multrmedel database ArangeDU.

« QL2 a proprietasy odect-orented query language for querving relatcnal databases,; successd- of Datalog;
« Contexiual Query Language (CTL) a formal anguage for representing cueries to informalion retneval systems such as web indexes or bidiographie catalcgques.

« COLF [CODYASYL Query Language, Flat) is & query language ior CODASYL-type dalabases,

o Concep:-Crientec Query Language (COQL) is used in the cencept-crienied model (COV). | ie based on a nova! datg modeling construct, concept, and usas such operations as 0-ojection and de-projection for mult -din
» Cypher ie a query language for the Nao4j graph catzbase;

» DMXis 4 query ‘anguage for Data Mining models;

» Data'cg is a query language for deducive databases,

« F-lagicis / ceclarative nnect-orientar language for deductiva catabases and knowledge reprazentation.

« FOL enables yol. 10 Lse a SQL-syia interfaca to query the aata expased by tha Graph AFL It provides advanced featurez not available in the Graph AP

» Gellish Lrclish is a language that can be Usad for qua-ies in Gell sh Lnalish Databases, for dialogLes (“aquests and respenses) as well as for info mation modeling and knowledge modeling 7]

« Gremiin i3 an Anache Saftware Foundatiar qraph raverazl language far OLTP and OLAP araph systems.

« GraphQL ig a data query language developad by | acebeck as an altemate 10 HLS ' and ad-hac wabservice architectLras

« HHISQL s a guery larcuage that fransiates | (11 P queries to SQL.;

» ISBLis a cuery language for PRTV, core of the eariest relationa calabase management systems;

o LING guery-exprossions is a way (0 query various data sourcas f-om NET languages

« LDAF is an applicalion protocol for querving and mod fying directory se-vices running over TC=1P,

» LogiQ. ie a variant of Dzatglog and is the query ‘@nguage ‘or the LogicB cx systerr,

« MQL ig & cheminformatics guery language for a substructure s2arch a cwing baside nominal proparties clso numerical properties;
« MDXis a query anguage for QLA databases

« N1QL is a Gouchhases query anguage finding data in Couchbasa Servers;

« OQL 15 Objent Query Language;

« OCL (Object Gonztra nt Language). Deanta ita name, OCL s alan ar anject query languaga and an OMG standard;

« DFath, intended for use in quenying 'Win S Stores,

« OttoQ), iIrtandec for querying 1ables, XkIL, and databases;

» Poligarp Query Language is 2 special queny anguage designed to analyze annotated text, Lsed in the Poligarp search eng re.
» POL 15 @ soeciakpurpose pregramming language for managing process models based on infermation aboutl scenanos that these models descrbe,
« QUEL is a relational database access lancuace. simila” in mosi ways to 3Q.,

Query languages...

» RDQL is a RDF query languagsa,;

« ReQL is a query languags used in RethinkDE 2,

« SMARTS i5 tha cheminfarmatics stendara ‘or a 2ubstruciure search;

« SPARQL is a query language fo- RDF graphs;

« §7L i2 A search language bt machina-ganerated big dara, nasec upar Unix Pinrg are SQL.

« SCL i3 the2 Softwara Centrel Language to query and manipulate Endevor objacts

« SOL s a well known cuery language and Datz Manipulation Languaje for relalional databases;

s Supricol s a oroprietary query language for Supr lool, a datadase access 2-ogram used fo- accessing data In Image/SQL [formerly [urbollAGE) and Cracle databases,
« IMQL lopic Map Query Language IS a aLesy lancuage for lopic Mass;

« 1QL s a languace used to query topology for HP products ¢

» Tulorial D is a query language for truly relat onal database management systems (TRCBMS].

« XQuery is a query language ‘or XML data sourcas;

« XPath is g ceclarativa language fer navigaling Xk L documents;

» XSPARQL ig an integraied query language combining XQuery with SPARQL to guery both XML and RDF data sources at once;
« YQGL is an SQL-like guery language created by Yahoo!



Gestructureerde data

Informatie heeft een structuur
die je kan modelleren;

die je kan standaardiseren.
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Gestructureerde data

e Entiteiten
o Attributen

e Relaties

>> domein specifiek!
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Gestructureerde

componeerde

Naam: Josquin Desprez
Geboortedatum: 1450/55
Sterftedatum: 1521

werkte in

!

‘JHLM Wit
r’f Gute op =

‘ll)T




Standaardisatie

e Josquin Desprez

e Josquin Lebloitte ?
e Des Prez, Josquin *

e Josquinus Pratensis

e Jodocus a Prato

m Marnix van Berchum 11



Standaardisatie

1 July 1450

01/07/1450

)

1450/07/01
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Typen databases

* Document georienteerd
* Relationeel

* Graph-gebaseerd

>> athankelijk van type informatie
& benodigde functionaliteit

|@ 0]6) ‘ Marnix van Berchum 13



Document databases

- op basis van ‘document’

- als je bestaande (verschillende) documenten
hebt; niet bepaald door database structuur

- bijv. XML-files: hierarchisch, zelfbeschrijvend,
boomstructuur

@ software: MongoDB, eXist

@® query language: Xquery, Xpath

|@ O ‘ Marnix van Berchum 14



Relationele databases

- afzonderlijke entiteiten en attributen
ondergebracht in tabellen

- koppeling tussen tabellen (‘many-to-many’
relaties)

- reductie van redundante informatie

@ software: MS Access, Filemaker, MySQL,
SQLite

@ query language: SQL

|@ O ‘ Marnix van Berchum 15



Graph databases

- goed in relaties (edges) tussen informatie
(nodes)

- informatie (sneller) benaderbaar vanaf elk punt

- koppeling met het semantic web

@ software: Neo4j

® query language: SPARQL, GraphQL

|@ O ‘ Marnix van Berchum 16
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Wat wanneer
gebruiken?

e soort data / structuur van data
e hoeveelheid data

e technische kennis / affiniteit

e technische context

e ‘populariteit’

|@ O ‘ Marnix van Berchum 18



Een voorbeeld
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Petrucci’s Odhecaton A (1501) - de ‘eerste muziekdruk’
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Aquatro. Jay pric amours, Japart 14 Aure,’ e vofbe £l
Hue marta,  olio il Yamesiames 30 Elles regres: Tgricola 4 ofd.le benuche i
Emouis amours ¥ Yenay sueul 43 Blce regresiidayne, 63 d>a touche rie 60
idien mes amourz  xvil Jay prisamours ,Dufiois Fles mon oz, gl di>el penfeef 65
’ Hmowrs amours amoure 45 Benedict® Ysac, 5 uacer patrif 68
Fxvi Feneocmande, 48 Lelafane pluf :Jolquin 677 d>alor me bat, 60
Elons ferde barbe 20 Lenzottamia ¥ Lriong nouel. €1 dbademe belaf 71
Emozrfatrmele 34 Loferaievire, FEFll De toufbide:Bourds 8o dlafcule vame de
Hcordeomoy 36 XL feruiteur Expvitl Difant adiu madame, 0.4 dMon foure i ol
Ella avdienche 0o Larura tu, 101 £t il poffible 176 di>dargueritre o
Irunerra, 8 M>onmignaule 20 Foxtuna pracrudelte 66 d>aif que ce fuft o3
wergerertefanopene,  xiti :Mefkin ce bu. 103 Forunaod gran tépo 81 Puenuf bant 8¢
Left mal charcbe., kv Wliqua fuepenamafor 7 Barifles moy 64 Denfifmart 49
Lela fans plus *7 Moftrecambriere  xrre Sentil pringe o5 Wuil quevevo® 00
Ditlebourgniguon  xxi Wous fommes oclordre 41 Prelas Ysac, §6 Moyne o¢ fleur Ixt
Derous biens 13 WDourquoy nom  xviii §yelal :Tinrordf; 58 Moyne vu ciel ol
De rousbicns  Fofgn 103 dour quoy iEne puiroire 1o Iy traitre amourt, o3 Semieuly §7
£ quileoira Kl Wonpelsier, 18 Faybicn bauer 96 Si vedero '3
giraticufe, 10 %pm.‘!cpm 15 La mowra g0 Siatoxt on ma blamee 77
Doz oiree. 6 € vastunch  xxx 2Sme bani.

Helas. Laron, kvl Tan bien mifon péfa prrvii uﬂm.gnn
IHelalce nest pas 12 T faccen mefin 97 Laplul oefplus

I>e1as Gl eft amongrexrriti Tleray vicn vamoure xvind e cozpf.
Ihelogeron nous 46 Ungfrancarchier.  prri ge granf regref

e cunde. § Cloftre bargeronctre 47 Lerenuoy.
Fay prisamours, © : Laalfonfina
¥ enchoy plue, xi Lecuree venue
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1501

HARMONICE MUSICES ODHECATON A (VENICE, 1501)

Origin: Venice

Date: 1501
Contents

Loc. Title Voices Composer

Adv-Adr Ave mana gratia plena 4 Marbrianus de Orto
Adv-ASr Je cuide se ce temps me dure 4 [Petrus Congiet)
ASv-Alr Hor oires une chanzon 5 Anonymous

Abv-ATr Nunca {uc pena maior 4 [Johannes Wreede|
ATv-ABr Brunette m'amiette 5 Johannes de Stokem
Agv-Blr J'ay pris amouzs - D¢ tous biens 4 Anonymous

B1v-B2r Nenciozza mia 4 [Jean Japart]

B2v-B3r Je ne fay plus 4 [Busnovs/Compere/Mureau]
B3v-Bdr Amours amours trop me fiers 4 Hayne van Ghizeghem
B4v-BS5r Bergeretie savoyene 4 Josquin Desprer
B5v-Bor Et qui la dira dira 4 [Henricus lsaac)
Bé6v-B7r Clest mal charché 4 Alexander Agricola
B7v-B8r Helas que pourra devenir 4 Firminus Caron
B8v-Clr Adieu mes amours a4 4 Josquin Desprez
Clv-C2r Pourquoy non ne veuil je morir 4 Picrre de La Rue
C2v-C3r Pourguoy je ne puis dire - Vray dieu d'amour, 4 Johunnes de Stokem
C3v-Cdr Mon mignault - Gracieuse playsante muniere 4 [Antoine Busnoys)
Cav-CSr Dit le bourguygnon 4 Anonymous

CS5v-Cér Hclas ce nest pas sans ray son 4 Johanncs de Stokem
Cov-C7r De tous biens playne 4 [Hayne van GChizeghem]
C7v-C8r J'ay pris amours [ 4 Jean Japart

C8v-DIr Sc¢ congic pris 4 [Jean Japart|

_Y_@E Marnix van Berchum
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Aquatro. Fay pric amo ~» 8. Japart Bt
Hue marta, <olio il amco(atntsqkqug g Zher

” US4 > .le bonche L
Emouis amours KU Senay oueul lce regr m 3 ta bouche rit 60
zidien mes amourz  yvil Jay pif§ alll mon coz, el penfeef ¢

. Emowre amours amours I5 Benedic® Ysa 5 ularcer patrif 68
Fxvi Teneoemande, 48 Lelafane pie Dalo: me bat, 6o
Ellons ferde barbe 20 Renjottamia ¥ Lriong noydk 22 d>adame -1
Emozfatrmele 34 Loferaievire, FEri D¢ toufl Vo di>alcule oame g6
Hccrdeo moy 36 L feruitenr Fxxvill Difant ad 7 o4 tdon fourerir ]
Ella avdienche o5 Latura tu. 101 4 il poifible 179 d>argueritee o2
Yrunerra. 8 M>onmignaule 20 Fortuna pracrudelte  G6 dSair que ce fult o3
wergerertefanopene,  xiti :Mefkin ce bu. 103 Foruunaci gran tépo 81 Duenufl bane 8¢
Lcft mal charche, ¥ Wliqua fucpenamafor 7 Barifles moy 64 Denfifmart 49
Lela fans plus 17 Mottrecambricre yyyv Sentil psin o5 Wuil queve vo® 00
Ditlebourgniguon  xxi Wous fommes velordre 41 ¢la ﬂ?__." §6 Moyne o¢ fleur( It
Derous biens Sourquoy now  xviil IdDlaGEWONL D §8Royne ou cicl ol
D¢ rous bicng @" our quoy icne puildire 19 1Ha tralliTETSoF o3 Semieuly 57
£ quileoira T Wonpelsier, 28 Faybien bauer 96 Sivedero 61
giraticufe, 0 Qv'tdg:: : La morra so Siatoxt on mablamee 77
Hozoiree. 6 £ vasTmeo— rxx XSme band. 53 Tantbabon ocul 74
IHelas.Laron, Fvi Tanbien mifon péfa kxrwii Laftangerra 5 Tander naken 75
IHelalce nest pas 12 T fateen melkin o7 Lapluf o¢fplue 70 Uenif regref 5
Ietas Gl et amongrexrriti Teray vieu amoure pyit Lecorpl. 73 Tenufta ma paif 4
Ihelogeron nous 46 Ungfrancarchier.  prri ge granf regrel ~8
Fe cunde. § Tloftrebargeronctte 47 we renvoy. g4
Fay pricamours, © : Eaalfonfina 88
¥ e ncfey plue, xi Eecuree venue 8o
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ComposerlID

Surname

varchar [3d]

FirstName

varchar [3{]

NameFarticle

varchar [ 1(]

AltSurname

varchar [3(]

BirthDate

varchar [2q]

DeathDate

varchar[2]

FlourishDate

varchar [2(]

Notes

varchar [4Y]

<0 478 rows

FiecelD

MainComposerID
MainTitlelD

MainCFTitlelD

Notes

TitleAddition

AttributionUncertain

\ ID
PiecellD

EditorlD

DatetditionAdded

DateEditionUpdated

FersistentIdentifier

< 9 5,928 rowd

6 >

ComposerlID
< 2 1450 rows
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Rquatro. Jay pric amours, Japars 14 A.tre,’ e vofbe £
Hoemana, <olio il Yamesiames 30 Eliea regres: Agricola 4 ofd.le beuche i

Emouis amours FU Jenay sueul 43 Hllce regres:idayne, 63 dl>a bouche rie 60
Lldien mes amours  xvil Jay piis amours . Dufiois Elce mon coz, gl di>el penfeef 65
’ mowre amours amoure 45 Benedict® Ysac, 5 ul>acer patrif 68
G FEvi Feneocmande, 48 Lelafane pluf:Jo'quin 67 ddalor mebat, 60
Ellons ferde bhrbe 20 Lenzottamia ¥ Lriong nouel. €1 dbademe belaf 71
Emoz fatt me 34 Loferaievire, FFFll D¢ toufbiée:Bourds 8o dlafcule vame g6
Hccrdeo moy 36 L feruitenr Expvitl Difant adiu madame, 0.4 dMon foure i ]
Ella audien o5 Latura tu. 101 4 il poifible 179 d>argueritee o2
Yrunerra. 8 M>onmignaule 20 Fortuna pracrudelte  G6 dSair que ce fult o3
wergerertefafoyene.  xiti :Mefkin ce bu. 103 Foruunaci gran tépo 81 Duenufl bane 8¢
Left mal chardbe. kv Whiqua fuepenamafor 7 SBarifles moy 64 Denfifmart 40
Lela fans plu *7 Moftrecambriere  xrre Sentil pringe o5 Wuil queve vo® 00
Ditlebourgnfguon  xxi WMous fommes velordre 41 elas .Ysac, §6 Moyne o¢ fleurl Ixt
Dercug biens 13 Pour quoy non Vit ielar :Tinroril, $8 Royne ou ciel ol
D¢ tousbiengd  Fofgn 103 IDour quoy iene puiloire 19 I3a traitre amourf, o3 Semieuly §7
£ quiledira Khu Wonpelsier, 28 Faybien bauer 96 Sivedero 61
garaticufe, 10 ﬁ:&pﬂa‘,@m 15 La mora g0 Siatoxt on ma blamee 77
Nozoiree. 6 T vastunch  xrx Léme bani. 53 Tanthabon ocul 74
Inelas.Laron Fvi Tanbien mifon péfa kxrwii Laftangerra 5 Tander naken 75
Heialce nest 12 T fateen melkin o7 Lapluf o¢fplue 70 Uenif regref 5
Ietas Gul et apongrexrriti Teray vien amoure pyit Lecorpl. 73 Tenufta ma paif 4
iHelogeron n 46 Ungfrancarchier.  prri ge granf regrel ~8
Fe cunde. § Tloftrebargeronctte 47 we renvoy. g4
Fay prisamouts, © : Eaalfonfina 88
Yenchayplue xi Xecuree venue 8o
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@ Marni

DeathDate

FlourishDate

Notes

478 rows| 2 >

Texts

/3

TextID

TitleOrIncipit

T

Text

Translation

TextSource

TranslationSource

3, 745 rows

Users

UserID

oeCLlOnNames

IncipitImage

TitleExact

% 7,942 rows

\cx ProjectID
FPiecelD

FPieces
PiecelD serial [10]
MainComposerID int4[10]
MainTitleID int4[10]
MainCFTitleID int4[10]
Notes varchar [ 10(
TitleAddition varchar [50]
AttributionUncertalbhool [1]

i EditorID int4[10]
DateEditionAdded |[date[13]
DateEditionUpdated [date[13]
PersistentIdentifigrarchar [20(
< 4 5,928 rows b >

PieceEditionFile

ul

O] PiecelD

NumberInEdition

Filename

sectionTitle

< 1 [87 rows

Projects_Pieces

OrderInProject

sectionNames

AppendixPiece
< 2 |46 rows

sSurname

FirstNames

login

password

Contributor

Admin

ViewTesting

ViewPrepub

DigitalAuthorldentifiier

\\ Editors_Pieces
O« ContributorID

PiecelD

< 2 |4 rows

PieceCommentaries

PiecelD

dUserID

Commentary

e 2b rows




Waarom gebruikt?

e soort data / structuur van data
e hoeveelheid data

e technische kennis / affiniteit

e technische context

e ‘populariteit’
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en ander voorbeeld

https://timbuctoo.huygens.knaw.nl

Created by Gertjan Filarski
René van der Ark Meindert Kroese
Marnix van Berchum Martijn Maas
Ronald Dekker Valentina Maccatrozzo
Bas Doppen Jauco Noordzij
A linked open data infrastructure for complex,
heterogeneous Humanities data
Ingest Harmonize & validate Interact Export & explore
D
N v v
AE : =
BN & Al
o X JSON
Individual researchers v —
TIMBUCTOO s
RDF datastore

SCLARIAH

— P User interface

Partners

/%./CLARIAH 5:“'%; 83/5%|6%£D Il IIioI“ \C\_ J GEORG-AUGUST-UNIVERSITAT

UNIVERSITE DU \S GOTTINGEN

LUXEMBOURG (O
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Waarom gebruikt?

e soort data / structuur van data
e hoeveelheid data

e technische kennis / affiniteit

e technische context

e ‘populariteit’
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Meer lezen?

Stephen Ramsay, “Databases”, in A Companion to Digital Humanities, ed.
Susan Schreibman, Ray Siemens, John Unsworth. Oxford: Blackwell, 2004.
http://www.digitalhumanities.org/companion

Digital Humanities Questions & Answers » Databases & Data Structures, http://
digitalhumanities.org/answers/forum/databases-amp-data-structures

Overzicht oude muziek databases:

https://docs.google.com/spreadsheets/d/
1U3vxAGVQ32wtoHT7boTHBjirDzbhETASrTpMoTpHh-4/edit?usp=sharing
[in bewerking]

Project Computerized Mensural Music Editing (CMME): http://www.cmme.org

en:

http://dilbert.com/search results?terms=database ;-)
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http://www.digitalhumanities.org/companion/
http://digitalhumanities.org/answers/forum/databases-amp-data-structures
http://digitalhumanities.org/answers/forum/databases-amp-data-structures
https://docs.google.com/spreadsheets/d/1U3vxAGVQ32wtoHT7b0THBjirDzbhETASrTpM9TpHh-4/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1U3vxAGVQ32wtoHT7b0THBjirDzbhETASrTpM9TpHh-4/edit?usp=sharing
http://www.cmme.org
http://dilbert.com/search_results?terms=database

Dank!

Marnix van Berchum - Huygens ING

mail: marnix.van.berchum@huygens.knaw.nl

skype: marnixvbo9
twitter: @marnixvb
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