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„Long Ago (And Far Away)“

• Vinyl LP covers
• 32.7 cm square
• Gatefold covers
• Sleeves with prints

• Rich content
• Large cover art
• Liner notes
• Artists with photos
• Song titles
• Lyrics
• Composers, musicians, producers,

recording studio, sound engineers, ...

Ira Gershwin/Jerome Kern [1944]



„Silver and Gold“

• Compact Disc (CD)
• The „silver“ disc

• CD covers
• 11.8 cm x 15 cm

• CD booklets
• Still rich content, 
• but

• quite small
• not handy

• The „golden“ music business

U2  – Rattle and Hum [1988]



„Take the Money and Run“
Steve Miller Band – Fly Like an Eagle [1976]

Diagram from:
David Byrne – How Music Works [2012]
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„Walk on the Wild Side “

• Become a mobile music listener
• ... Walkman ... iPod

• MP3 Players /SmartPhones
• About 5.0 cm x 7.5 cm display

• Little content
• Small cover art
• Album artist name
• Album title & song titles

Lou Reed – Transformer [1972]



„Killing Me Softly“

• Space for contextual information disappears

The Fugees – The Score [1996]

12.5 cm 5 cm32.7 cm



„Listen to the Music“

• Today it‘s bits and bytes ...
• Digital music collection
• Managed by a media library application
• e.g., iTunes, Windows Media Player, ...

• Audio data
• .mp3, .m4a, .wma, .flac, ... 

• Meta data
• Album artist, album title, release year, genre, ...

The Doobie Brothers – Toulouse Street [1972]



„Troubles, Troubles, Troubles“

• Meta data often not well maintained
• No cover
• No data
• Wrong data
• Typos

• Still missing
• Musicians
• Portrait

photos
• Biography
• Liner notes
• „Links“

B.B. King – I Want to Get Married [1957]



„What Do U Want Me 2 Do?“

• Bring back the background information formerly
found on LP covers and in CD booklets

• Connect contextual information about artists
• Band membership
• Featured artists on album
• Performed musical instruments
• Biography
• Discography
• Links to multimedia data on the Internet

Prince – Musicology [2004]



„Fool That I Am“

• Project ArtistInfo
• Goal: a Mac OSX app complementing iTunes
• Started January 2013, using Objective-C & Xcode

• Personal background
• Music lover / music collector

• LP collection à CD collection à digital music collection

• Active musician
• Double Bass
• Bass Guitar

Etta James – The Second Time Around [1961]



ArtistInfo Apps

ArtistInfo for Mac ArtistInfo for iOS



ArtistInfo for Web

https://music.metason.net

https://music.metason.net


ArtistInfo for Mac

• Browse musicians
• Find band members
• Look over famous artists
• Discover artists on albums
• Read artist‘s biography
• See artist‘s discography
• Find recommended albums
• View musical instruments
• Explore musical genres
• Pre-listen tracks in iTunes
• View videos on YouTube
• Find upcoming concerts



In Sync With iTunes / Apple Music

• Background loading of info for music played in iTunes 



In Sync With Spotify

• Background loading of info for music played in Spotify



Listen to Music

• Playback of found tracks and albums
• Local iTunes music collection
• Apple Music streaming
• Spotify audio streaming
• Youtube music video



Animated Artist Presentation on macOS

• Presentation Mode of ArtistInfo for Mac
• Shows animated infos about currently playing song
• Album artist, musicians, played instruments, …

• Using AirPlay to beam on TV



Data Sources

• Music databases
• Metason (with data from Discogs)
• MusicBrainz
• iTunes Store
• Access via open APIs using REST calls

• DBpedia
• Formal data of Wikipedia as Semantic Web
• Access via SPARQL requests

• Results as XML or JSON data streams



Metason

Processing Pipeline

• Multi-stage processing pipeline
• Fetch à Parseà CleanàMapàMashupà Present

• Multiple data sources
• Semantic Web: DBpedia
• Open Data: Metason (Discogs), MusicBrainz, iTunes Store

Data Sources àData Parsing à Data Cleaning à
& Text Mining

Ontology à
Mapping

Mashup à Presentation
& Info Vis. 
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Metason

Data Parsing

• Send search & access requests to data sources
• SPARQL query à returns RDF triples
• REST request à returns XML or JSON data stream

• Extraction of structured data
• Entities (database entities of source)
• Attributes: text, number, ID (for direct access without search)
• URLs: image URL, interlinking URL

DBpedi
a ParserDBpedia
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Metason Web Services

• Own database serving
• Artists: > 2‘500‘000
• Albums: > 5‘400‘000
• Portrait and cover images

• Metason DB‘s source is mainly Discogs DB dump
• Discogs needs OAuth authentification
• Discogs has daily limit of image downloads
• Metason Web Service holds subset of Discogs data
• Metason Web Service caches images

• XAMP Technology: Apache, MySQL, PHP 



In-App DB

• Local index of 250’000 artists
• Uses Realm DB (https://realm.io)
• Index used for autocomplete in search
• Local DB feeds iOS Spotlight Search engine

https://realm.io


DBpedia Knowledge Base

• DBpedia
• Open community project started in 2007 
• Run mainly by Universität Leipzig, Freie Universität Berlin, and

OpenLink Software, Inc.
• Service that extracts structured data from Wikipedia
• Makes collected data available as a Semantic Web

• English version of DBpedia knowledge base
• About 3 million classified entries in a consistent ontology
• About 270 million RDF triples
• About 830‘000 persons (including artists)
• About 115‘000 music albums
• Entries on music instruments and musical genres



DBpedia Ontology

• DBpedia ontology
• Data core based on Resource Description Framework (RDF)
• RDF triple: subject-predicate-object expression
• RDF sample: musician-plays-instrument

• Universal Resource Identifer (URI) scheme
• Resource URI

• One-to-one mapping to a Wikipedia page
e.g., http://dbpedia.org/resource/Beatles

• Property URI
• e.g., http://dbpedia.org/property/birthdate

• SPARQL queries
• Find triples that match graph search pattern



RDF & SPARQL

• SPARQL sample request

• SPARQL result
• Found triples that match search pattern
• Resolved variables within graph search pattern

PREFIX owl: <http://www.w3.org/2002/07/owl#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX wiki: <http://dbpedia.org/resource/>
PREFIX wo: <http://dbpedia.org/ontology/>
PREFIX wp: <http://dbpedia.org/property/>
SELECT DISTINCT * WHERE {

<http://dbpedia.org/resource/Mick_Jagger>
wo:instrument ?instr .
?instr rdfs:label ?instrName .
?instr wo:thumbnail ?thumbURL .
FILTER langMatches( lang(?instrName), "EN" )

}

http://www.w3.org/2002/07/owl
http://www.w3.org/2001/XMLSchema
http://www.w3.org/2000/01/rdf-schema
http://dbpedia.org/resource/
http://dbpedia.org/ontology/
http://dbpedia.org/property/
http://dbpedia.org/resource/


Metason

Data Cleaning & Text Mining

• Cleaning of data attributes
• Encode as UTF8, trim & eliminate „special“ characters
• Remove in album title: „CD1“, „Gold Edition“,  „({[...]})“
• Remove in artist name:  „({[...]})“

• Extraction from unstructured data via text mining
• Text mining of artist‘s biography or description
• Extracted attributes: instrument, birth year, birth country
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Metason

Ontology Mapping

• Map entities to Meta Model elements
• Map attributes to predefined classification hierarchies

• Musical instruments; Musical genres (Genre-Subgenre); Roles; 
Geographic attributes (Region-Subregion-Country)

• Handle synonyms and abbreviations in classification
• Naming: Rolling Stones – The Rolling Stones – Rolling Stones, The
• Synonyms: e.g., double bass, contrabass, upright bass
• Abbreviations: e.g., GB & GBR for United Kingdom
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Unified Attributes

• Data categories (classification trees) for
• Genres: https://music.metason.net/genres.html

• Music intruments: https://music.metason.net/instruments.html

• Release formats: https://music.metason.net/formats.html

• Regions: https://music.metason.net/regions.html

• Roles: https://music.metason.net/roles.html

https://music.metason.net/genres.html
https://music.metason.net/instruments.html
https://music.metason.net/formats.html
https://music.metason.net/regions.html
https://music.metason.net/roles.html


Object-oriented Implementation

Item

# name : String
# image : Image
# itunesURL : String
# genres : Genre[]

+ addGenre(Genre) : void
+ enhance() : void

Artist

# bio : String
# discography : Album[]

+ enhance() : void

Album

# albumArtist : String
# musicians : Artist[]

+ enhance() : void



Metason

Mashup

• Validate quality of data
• Resolve different releases of same album

• CD release, Vinyl release, Japan release, Deluxe edition, ...

• Distinguish artists with same name: birth year & country
• Resolve links to images and Web sites (interlinking)
• Merge data to unified model entities
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Media Sources

• ArtistInfo is referencing Web pages and
media such as images, audio, and video
available on the Web as managed URLs

• Artist-specific Web pages are presented
"as is" in an embedded Web browser



Data Statistics

• https://music.metason.net/statistics.html

https://music.metason.net/statistics.html


Data Statistics



Metason

Presentation & Info Visualisation

ArtistInfo Browser ArtistNet Visualisation
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Search for Artists & Albums

• Search
• „Artist“
• „Album“
• „Artist – Album“
• Fuzzy search

• Select from
search result

• Local index of
300‘000 artists
within App

• Local index used
for autocomplete



Details on Music Groups

• Band name
• Founding year
• Country
• Band members
• Musical genres
• Band biography
• Discography



Details on Albums

• Album cover
• Release year
• Country
• Label
• Genre
• Liner notes
• Musicians
• Song titles
• Artists on song



Datails on Artists

• Musicians,
composers, &
producers

• Name
• Birth date
• Country
• Instruments
• Memberships
• Biography
• Discography



Managed Links to External Media

• Embedded Web pages
• Music databases
• Wikipedia (artists, albums, music

instruments, musical genres)
• Portrait & cover images
• Concert database

• Tab: 



Links to External Multimedia Content

• Pre-listen & buy
songs in iTunes Store

• View YouTube videos



Recommendations

• Top 10 with covers
• Famous artists
• Well-reviewed

albums
• Filter by

• Genre
• Release year

• Sort by
• Name
• Score

• Select for getting
details in main view



Web-Crawling for Recommendations

• Recommendations
• Top10 albums: manually selected (by personal preferences)
• Famous artists: about 2‘400 recommendations
• Well-reviewed albums: about 1‘600 recommendations

• Crawling sources: 
• metacritic.com, amazon.com, digitaldreamdoor.com, ...
• Crawling of about 100 web pages

• Implemented with Python and the Scrapy framework
• XPath selectors
• Mapping to unified musical genres
• Result exported as JSON data file (crawler runs on server)
• Provided on metason.net via URL access to JSON file



ArtistNet Visualisation

• Discover relations among musicians
• Highly interactive SVG visualization
• Based on D3.js library



ArtistNet exported to Web

• Export as HTML page
• Based on Web Standards
• HTML, CSS, SVG, JavaScript



Vis with Web



ArtistNet Visualization

• Multiple diagrams
• Album timeline
• Main view: circle, graph, or table
• Statistical diagrams for instrument, genre & country

• Highly interactive
• Filter by mouse hovering on statistical diagrams
• Tooltips on musicians, bands, and albums
• Select time range of interest
• Animate over time 
• Double-click for browsing linked data



chart data 2chart data 2

d3.js Dataflow

• Import of raw data
• Entities and relations in JSON
• Pre-processed/mashuped data

• Data filtering
• By user interaction
• By animation (timer)

• Visual mapping
• Preperation for visualization

• Chart-specific data arrays
• Calculate scales and axes

• Several parallel charts
• Main chart
• Side charts

49

raw data
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interactive
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ArtistNet Community

• Weekly Top 10 artists, bands, and albums
• Recently searched artists, bands, and albums



My Favorites

• My Favorites
• Artists
• Bands
• Albums

• Sharing
• Shared between devices
• Using iCloud



Share with Your Friends

• Via email, Messages, Twitter, Facebook, …



Concurrency in App

• Speed and user feedback is an issue
• Most Web services allow only 1 request per second
• Server problems: not reachable, connection timeouts

• Parallelisation
• Not easy: dependencies on sequence order

• Want to show instruments of artists in Outline View
• Full album needed to get featured artists

• Threads to collect artists on an album in background
• Background loading of portrait images

• Three steps refinement of Artist and Album data
• Lazy loading: searchA..., enhanceA..., deepenA...
• Caching of loaded artists and albums during App session



Mash-up Strategy 1/2

• Use meta data wherever possible
• Works fine for database searches
• Not available when searching images or URLs

• Use predefined classifications to unify attributes
• Even simple concept hierarchies improve data quality

• Weighting of data quality
• For sorting search results
• To decide for further data loading

• Match „pure“ artist names and album titles
• Remove special characters & abbreviations
• Remove optional text: „edition“, „(...)“, „[...]“, CD1, 2003, etc.

• Distinction of artists with same name
• Match name and birth year and birth country



Mash-up Strategy 2/2

• Sequence order on data sources
1. Metason/Discogs: provides good data on vinyl albums (LPs)
2. MusicBrainz: good data quantity & quality, used by BBC
3. DBpedia: additional info (e.g. on instruments)
4. iTunes: to get the link to the iTunes store

• Three-steps refinement with lazy loading
Artist Step 1: Search Step 2: Enhance Step 3: Deepen
MusicBrainz name, year, country IDs, URLs discography
Discogs name, bio, thumbImg members discography
Dbpedia name, year, bio thumbImg, roles, instr., country genres
iTunes name, ID, URL discography
Google thumbImg fullImg

Album Step 1: Search Step 2: Enhance Step 3: Deepen
MusicBrainz name, year, country thumbImg tracks
Discogs name, year resolve album artists
Dbpedia name, year thumbImg, country
iTunes name, ID, URL tracks, fullImg
Google fullImg



Traffic

• On Web: no cookies, no Google analytics
• So I don‘t know
• About 100k clicks

via Google search
• About the same direct?

• Apps
• Mac Downloads: ca. 2/month
• iOS Downloads: ca. 10/month

• In-app purchase: 0! 



Contact

www.metason.net

Metason by
Philipp Ackermann
philipp@metason.net


