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About this presentation

Linguistic databases come in many forms; I will describe just a few 
that I have created and worked with. I’ll show examples of:
• databases ranging across several of the different database types
• how databases fit into the workflow from disparate data sources, 

to phases of enrichment, to database design and building, and to 
the development of apps
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About this presentation

Examples of digital support for endangered languages, including:
• web projects
• archives
• language resource and language learning apps
Each project involved::
• developing databases in the context of specific projects
• developing data models to both reflect domains and support real-

world usage
• using existing data of various forms
• processing/conversion/editing/cleanup of data
• creating apps (interfaces) to enable inclusive access, use, and 

interaction 3
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Gamilaraay data over 30 years
• manuscript and other resources from past researchers and documenters

• FileMaker database (dubious data model)

• database data exported to QuarkXPress structured word processing document

• book designer made many manual edits to QuarkXPress document

• book dictionary published

• Quark files exported, converted to XML, XML/XSLT tools to clean up document

• XML files processed and exported to structured data

• data imported into app authoring program (Director)

• develop storyboards and build language learning app (Gayarragi Winangali)

• app data exported, checked, corrected, updated

• design data model, implement SQL database and import data

• develop software for dictionary app projecting  SQL database for user interaction

• process  sentence data, extend database and Gaman app to develop embedded concordance

• build dictionary editor  WYSIWYG app enabling community use in language revitalisation
5



6

6145 1 0 0
9428 2 0 0
4338 3 0 0
9747 4 0 0
6498 5 0 0
2590 6 0 a 0
10966 6 0 b 0
6250 7 0 a 0
6251 7 0 b 0
10984 7 0 c 0
3647 8 0 0
9717 9 0 0
108 10 0 a 0
109 10 0 b 0
16597 11 0 1
7010 11 0 2
3432 12 0 a 0
10973 12 0 b 0
86 13 0 0

-aaba-li,m1
-araay,m2
-awaa,m3
-ayla-y,m4
-Baa,m5
baa,m6
baa-y,m7
baabi-li,m8
baada-li,m9
baadal,m10
baadhal,m11
baadi,m12
baadjin,m13
baagii,m14
baalaraan,m15
baaldharradharra,m16
baaluu,m17
baama,m18
baamagaaliyan,m19

Database tables (“FileMaker Pro)”Manuscripts & books
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“Quark Express” layout program -> published book



• {\rtlch\af12 -Baa }{\rtlch (YR, YY, GR) }{\rtlch\af11 suffix} \par \pard\plain \li226 1 
}{\fs18  time of.}{\cs19 Occurs in }{\rtlch\af11 yaay-baa }{\cs19 (sun-baa) meaning 
\u8216\'91summer\u8217\'92 and }{\rtlch\af11 dhandarr-aa}{\cs19 (frost-aa) 
meaning \u8216\'91winter\u8217\'92.} \par \pard\plain \li226 2 }{\fs18  place 
of.}{\cs19 Occurs in }{\rtlch\af11 walaay-baa}{\cs19 (camp-place of) meaning 
\u8216\'91a person\u8217\'92s country or home place\u8217\'92. }{\rtlch\af9 
\u61557\'3f\u61472\'3f}{\rtlch\af11 Gayaay-baa-ga ngiyani yanaa-waa-nha.}{\rtlch 
(YR) }{\cs18\fs18  We are walking through a sandy place.}{\cs19 } \par \pard\plain 
This suffix is attached to nouns; overall it conveys a meaning something like 
English \u8216\'91context\u8217\'92. Some uses of }{\rtlch\af11 -baa }{\cs19 are 
not fully understood. Sometimes used to form adjectives, as in }{\rtlch\af11 
dhalay-baa}{\cs19 (sharp) from }{\rtlch\af11 dhalay}{\cs19 (tongue), and 
}{\rtlch\af11 gurru-baa}{\cs19 (deep) from }{\rtlch\af11 gurru}{\cs19 (hole). Variant 
form is }{\rtlch\af11 -aa}{\cs19 . See Learner\u8217\'92s Guide.} \par \pard\plain 
{\cs16 baa }{\rtlch (YY) }{\rtlch\af11 noun} 1 }{\fs18  hop }{\rtlch (YR, YY). }{\rtlch\af9 
\u61557\'3f}{\rtlch\af11 Giirr nhama bunbun baa-nhi maayama-ga.}{\rtlch (YR) 
}{\cs18\fs18  The grasshopper hopped over the stone.} \par \pard\plain \li226 2 
}{\fs18  jump}{\cs19 }{\rtlch (YR, YY). }{\rtlch\af9 \u61557\'3f}{\rtlch\af11 Nhama 
bandaarr-giirr baa-y-la-nha.}{\rtlch (YR) }{\cs18\fs18  He\u8217\'92s jumping like a 
kangaroo. } \par \pard\plain \li226 3 }{\fs18  stamp }{\rtlch (YR). }{\rtlch\af9 
\u61557\'3f}{\rtlch\af11 Giirr ngiyama baa-y-la-nhi manduwii-dhalibaa dhayn-
galgaa.}{\rtlch (YR) }{\cs18\fs18  The men were stamping without any boots on.} 
\par \pard\plain \li226 4 }{\fs18  flap }{\rtlch (YR). }{\rtlch\af9 
\u61557\'3f}{\rtlch\af11 Giirr guduu baa-y-la-nhi ngiyarrma ganuu-ga.}{\rtlch (YR) 
}{\cs18\fs18  The fish were flapping in the canoe.} \par \pard\plain {\cs16 baabi-li 
}{\rtlch (YR, YY, GR) }{\rtlch\af11 verb-intransitive} \par \pard\plain \li226 1 }{\fs18  
stay }{\rtlch (YR, YY, GR). }{\rtlch\af9 \u61557\'3f}{\rtlch\af11 Minyaaya-nda baabi-
li?}{\rtlch (GR) }{\cs18\fs18  Where will you stay?} \par \pard\plain \li226 2 }{\fs18  
sleep }{\rtlch (YR, YY, GR). }{\rtlch\af9 \u61557\'3f}{\rtlch\af11 Ngurray yarral-a 
baabi-la-nha.}{\rtlch (GR) }{\cs18\fs18  A black snake is sleeping on the stone.} \par 
\pard\plain \li226 3 }{\fs18  camp }{\rtlch (GR).} \par \pard\plain This is a rare word 
in YY and YR. There is limited evidence for a related form } \par \pard\plain baaba-y 
}{\cs19 (sleep).} \par \pard\plain {\cs16 baada-li }{\rtlch (YY) }{\rtlch\af11 verb-
transitive} \par \pard\plain comb (hair). }{\cs19 One source.} \par \pard\plain 
{\cs16 baadal }{\rtlch (YY) }{\rtlch\af11 noun} \par \pard\plain comb. Related to 
}{\rtlch\af11 \ltrch\hich\af11\fs18\f11 baada-li }{\fs18  (comb hair). }{\cs19 One 
source. Originally a nit comb, made from a piece of bone or wood.}
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Quark document exported as RTF

<entry><id>1</id><form>-aaba-li</form> 
<languages>YR, YY</languages> 
<pos>suffix</pos> 
<poly0>0</poly0>
<gloss0>all</gloss0>
<sent>Giirr nhama maadhaay-u dhinggaa dha-l-
aaba-y.</sent>
<languages>YR</languages>
<sentgloss>The dog ate all the meat.</sentgloss>
<sent>Giirruu ngaama ganunga birralii-gal banaga-
w-aaba-lda-nhi.</sent>
<languages>YR</languages>
<sentgloss>All the boys (they) ran 
away.</sentgloss>
<com1>The completive suffix is attached to verbs 
to indicate that the action is being done 'to all' or 
'by all'.
<xguide>See Learner's Guide</xguide>
</entry>

RTF parsed (by Regex and manually) and 
developed into XML document
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SQL (relational/tabular) database designed;
XML processed and imported into tables



Gaman dictionary & editor
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EditorDatabaseDictionary

Processed data

http://localhost/gye2/public/index.html
assets/GY-database-schema-20250301-f.png
http://localhost/_GY/browse.php?GR=Y&YR=Y&YY=Y&fl=d&view=max&submit=Yananga#m731


Gaman database editor
• enables maintenance, updating and editing the dictionary data
• WYSIWYG (“what you see is what you get”) as much as possible
• for community members - not needing specialist linguistic or IT skills
• implements user logins, levels and permissions/capabilities 
• provides contextual information and feedback to users
• enables easy building of links to internal and external resources
• constantly works in the background to protect data integrity

11
Editor

http://localhost/gye2/public/index.html


12Live dictionary entry

Dictionary entry for ‘bandaarr’

http://localhost/_GY/browse.php?GR=Y&YR=Y&YY=Y&view=max&fl=b&submit=Go#m109


Creating links with ‘smart blocks’:

The dIctionary displays the gloss for bandaarr as:

 grey kangaroo Macropus giganteus (→W) (→EOL) (→ALA)

The species information has been encoded and stored in the database as:

 <Macropus giganteus></tax Macropus giganteus>

The dictionary app creates custom web search links for ‘Macropus giganteus’  to 
each of these major sources of further information:
• Wikipedia (“W”)
• Smithsonian’s Encyclopedia of Life (“EOL”)
• Atlas of Living Australia (“ALA”)

The user creates these links using the editor.
13

http://localhost/_GY/browse.php?GR=Y&YR=Y&YY=Y&view=max&fl=b&submit=Go#m109
https://en.wikipedia.org/w/index.php?search=Macropus%20giganteus
https://eol.org/search?q=Macropus%20giganteus
https://bie.ala.org.au/search?q=Macropus%20giganteus
http://localhost/gye2/public/edit.php
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Gupapuyŋu
• language teaching and learning app for Gupapuyŋu, one of the Yolŋu 

languages (NE Arnhem Land, Australia)
• in conjunction with Charles Darwin University 
• for graduate and distance learning classes
• first developed as a multimedia CD-ROM, now redeveloped as web-

based app

17

see site

https://matha.cdu.edu.au/index.html


Data initially developed from learners’ wordlists 

seqID oldID form gloss package
SOUND 
FILE

VOCAB 
LIST sortform KinTerm

1 3    bala
<i>away from the speaker, 
then</i> P50R18C1 111 10 bala

2 5    bala'\u <i>on the way there</i> P50R19C1 12 bala'nzu
3 6    Balanda <i>European</i> P50R21C1 2 1 Balanda
4 4    Bala\' male dhuwa subsection P50R20C1 1 M Balanz'
5 7    baman' <i>long ago</i> P50R22C1 112 10 baman'
6 576    Båniyala place name P50R158C1 Båniyalaa
7 1    Ba\a[i male yirritja subsection P50R16C1 M Banzadi
8 2    Ba\a[itjan female yirritja subsection P50R17C1 M Banzaditjan
9 8    båpa <i>father</i> P50R23C1 G båpa -1

10 9    båpurru <i>clan group, funeral</i> P50R24C1 3 3 båpurru
11 10    barpuru <i>yesterday, recently</i> P50R25C1 4 10 barpuru
12 11    barrari <i>frightened</i> Vintr-II P10R17C2 9 barrari
13 12    barrarina <i>frightened</i> Vintr-III P10R17C3 9 barrarina
14 13    barrarinya <i>frightened</i> Vintr-IV P10R17C4 9 barrarinya
15 14    barrarirri <i>frightened</i> Vintr-I P10R17C1 5 9 barrarirri
16 15    båru <i>crocodile</i> P50R26C1 113 12 båru
17 16    bathan <i>cook</i> Vtr-I P10R27C1 6 9 bathan
18 17    bathana <i>cook</i> Vtr-IV P10R28C4 9 bathana
19 18    bathara <i>cook</i> Vtr-III P10R28C3 9 bathara
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Storyboards: bridge between data and app
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see site

https://matha.cdu.edu.au/index.html


Web app: data stored in multiple  JSON files
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[{
 "lexid": "1",
 "exid": "MC1",
 "audio": "001.mp3",
 "options": ["bakpak", "bagpag", "bakupak", "bakupaku"]
}, {
 "lexid": "2",
 "exid": "MC2",
 "audio": "002.mp3",
 "options": ["balanda", "balandha", "barranda", "baranda"]
}, {
 "lexid": "3",
 "exid": "MC3",
 "audio": "003.mp3",
 "options": ["baman'", "bamany", "bamanh", "bamaŋ'"]
}, {
 "lexid": "4",
 "exid": "MC4",
 "audio": "004.mp3",
 "options": ["banikin", "banyikin", "baṉikiŋ", "banikiŋ"]
}, {
 "lexid": "5",
 "exid": "MC5",
 "audio": "005.mp3",
 "options": ["bäpa", "bäba", "bapa", "bäpaŋ"]
}, {
 "lexid": "6",
 "exid": "MC6",
 "audio": "006.mp3",
 "options": ["bäpi", "bapi", "babi", "bäbi"]

{
 "rows": [
  [
   ["P30R0C0", ""],
   ["P30R0C1", "(nom)"],
   ["P30R0C2", "-gu"],
   ["P30R0C3", "-gala"],
   ["P30R0C4", "-wuy"],
   ["P30R0C5", "-guŋu"],
   ["P30R0C6", "-nha"]
  ],
  [
   ["P30R1C0", "I"],
   ["P30R1C1", "ŋarra"],
   ["P30R1C2", "ŋarraku"],
   ["P30R1C3", "ŋarrakala"],
   ["P30R1C4", "ŋarrakalaŋawuy"],
   ["P30R1C5", "ŋarrakuŋu"],
   ["P30R1C6", "ŋarranha"]
  ],
  [
   ["P30R2C0", "you (sg)"],
   ["P30R2C1", "nhe"],
   ["P30R2C2", "nhuŋu"],
   ["P30R2C3", "nhokala"],
   ["P30R2C4", "nhokalaŋawuy"],
   ["P30R2C5", "nhokuŋu"],
   ["P30R2C6", "nhuna"]
  ],

see site

https://matha.cdu.edu.au/index.html


Ajamurnda: Anindilyakwa (Groote Eylandt)
• digital archive for language and community 

resources

• based on collection of ~230,000 digital files 
collected from many computers

• deduplicated, curated, processed, to ~50,000 files

• emphasis on collecting, extracting and storing 
metadata

• developed metadata set based on IRCA 
(Indigenous Remote Communications 
Association) standard plus local factors

• researched and developed protocol system for 
access management

• created database application for cataloguing, 
search etc

21Run application

file:///C:/A-STORE/_meetings/OSAKA-JAPAN-trip-2025/sessions/presentation/assets/ajamurnda/ajamurnda26-presentation.accdb
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Ajamurda database schema



Diyari (Dieri) – Reuther manuscripts

• incremental digitisation and markup of 1,000 page 
encyclopedic dictionary over decades by multiple linguists

• converted to XML and 
made “machine-readable”

• incremental enrichment 
of XML and production of 
dictionaries 
(Peter Austin & Ed Garrett)
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42. #buru$ (n) = 'corner; end; edge of a boundary; side', e.g.

 1) #punga burru$ = 'corner of a house or hut', e.g. #punga 

burruni kandri manila wapau!$ = 'go, fetch

In both instances Reuther wrote #bunga$. His almost consistent spelling 

elsewhere, however, is #punga$, which I have adopted here. P.A.S.

{p57}<I,40>

the weapon (#kandri$ = fighting boomerang) from the end of the house'

 2) #pantu burru$ = 'end, shore, or edge of a lake', e.g. #pantu 

burruni karitjiau!$ = 'go around the ends etc. of the lake'

 3) #pirra burru$ = 'side of a wooden dish', e.g. bra #burruni wilpa 

kulno nganai$ = 'there is a hole in the side of the dish'

 4) #billi burru$ = 'corner of a string-bag', e.g. #billi burruni mura 

ngakani parai$ = 'in the corner of the string- bag lies my #mura$ 'sacred 

stone' [or "churinga"].

 5) #talara billi burru$ = 'fringe of a strip of rain', e.g. #talara billi 

burru nauja ngariji$ = 'a strip of rain is falling (it is raining) at the 

fringe.'{\fn2}

<I,41>

 6) #mandra burru$ = 'side of the stomach or belly'

 7) #Kunari burru$ = 'end of the Cooper's Creek', i.e. the place 

where the territorial boundary finishes for one of the local tribes, e.g. in 

Kintalamanku the boundary of the Diari tribe ends. Up to this point the 

Cooper is known as Kunari, but from there onward it is called Ngaraua 

'salty').

 8) #burru$ = 'end of a piece of wood'

<entry lbl="42" num="42" suf="">
         <lemma>
            <di>buru</di>
            <pos val="n"/>
         </lemma>
         <gloss>corner, end, edge of a boundary, side</gloss>
         <sub>
            <subnum num="1"/>
            <di>punga burru</di>
            <free>corner of a house or hut</free><eg><di>punga burruni kandri manila wapau!</di>
               <free>go, fetch the weapon (<di>kandri</di>
                  <gloss>fighting boomerang</gloss>) from the end of the house</free></eg>
         </sub>
         <location>
            <page num="p57"/>
            <reuther vol="I" page="3"/>
         </location>
         <sub>
            <subnum num="2"/>
            <di>pantu burru</di>
            <free>end of a lake, shore of a lake, edge of a lake</free><eg><di>pantu burruni karitjiau!</di><free>go
                  around the ends etc. of the lake</free></eg>
         </sub>
         <sub>
            <subnum num="3"/>
            <di>pirra burru</di>
            <free>side of a wooden dish</free><eg><di>bira burruni wilpa kulno
                  nganai</di><free>there is a hole in the side of the dish</free></eg>
         </sub>

Transcribed and partial, non-standard markup Converted to XML (using Regex, scripts, manual)



see entry
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Data enriched manually 
(Peter Austin)

Web app (Ed Garrett)

https://dieri.elpublishing.org/reuther/entries/b#entry0042


The Notebooks of William Dawes' Notebooks on the Aboriginal 
Language of Sydney

see site 
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https://www.williamdawes.org/index.html


Developed to provide access to William Dawes' Notebooks on the 

Aboriginal Language of Sydney, 1790-1791 

The text was newly transcribed, then marked up using special XML 
schema  ‘Topic Maps’.

Types and numbers of files (all XML plain text except images):
• notebook pages: 131
• grammatical info: 130
• notes: 20426
• web (HTML, CSS, PHP): 22
• images: 302
Uses these technologies:
• XML, XSL, TEI (Text Encoding Initiative), Topic Maps, HTML/CSS/PHP

27
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<?xml version="1.0" encoding="UTF-8"?><TEI 
xmlns="http://www.tei-c.org/ns/1.0" xml:id="note-
d1e11957"><teiHeader><fileDesc><titleStmt><title>Daw
es Notebooks note 
fragment</title></titleStmt><publicationStmt><p>For use 
by the Dawes Notebooks site. DO NOT EDIT THIS 
XML</p></publicationStmt><sourceDesc><p>Created 
from dawes.xml by split-
xml.xsl.</p></sourceDesc></fileDesc><profileDesc><lan
gUsage><language 
ident="eng">English</language><language 
ident="fre">French</language><language 
ident="lat">Latin</language><language 
ident="syd">Sydney 
Language</language></langUsage></profileDesc></teiHe
ader><text><body><div type="info"><p><emph>Open 
make (the door)</emph> [gloss to «<ref type="note" 
target="note-burnurutbunga">Bú̇mu̇ru̇t<w 
sameAs="#bunga">bu̇ŋa</w></ref>»]</p><p><emph>This 
occurence: </emph><ref type="msview" target="book-b-
page-4">B4</ref></p></div></body></text></TEI>

<pb n="18" xml:id="d1e6572"/>  <head 
xml:id="d1e6574">Other <choice xml:id="d1e6576"> 
<orig xml:id="d1e6577">inflexions</orig><reg 
xml:id="d1e6579">inflections</reg></choice> <abbr 
xml:id="d1e6582"><choice xml:id="d1e6583"><am 
xml:id="d1e6584">&amp;</am><ex 
xml:id="d1e6586">et</ex></choice>c.</abbr></head>            
<div type="_glosslist" xml:id="d1e6590">              <p 
xml:id="d1e6592"><seg type="_leftcol" 
xml:id="d1e6593"><foreign xml:id="d1e6594"><w 
xml:id="banganabye" 
sameAs="#bangabanie">Bangabánye</w></foreign></s
eg>                <seg type="_rightcol" 
xml:id="d1e6598"><note type="_glossnote" 
resp="#person.dawes" target="#banganabye" 
xml:id="d1e6599">I think  a future of <orig 
xml:id="d1e6601"><lb xml:id="d1e6602"/></orig>some 
other                  person.</note></seg></p>              <p 
xml:id="d1e6605"><seg type="_leftcol" 
rend="css(border-bottom:1pt solid;)" 
xml:id="d1e6606"><foreign xml:id="d1e6607"><w 
lemmaRef="#banga" ana="#BANGADARA" 
xml:id="bangadara">Banga<m sameAs="#dara" 

XML (book A, page 18) XML (example popup note/concordance)



The Notebooks of William Dawes' Notebooks on the Aboriginal 
Language of Sydney

see site 

29

https://www.williamdawes.org/index.html


On both dictionaries and maps as hypertexts

Hypertext properties go beyond links:
• usage involves collaboration across time and the content-space, 

between author and reader
• multiple users, multiple purposes
• users can enter and leave anywhere
• users can change granularity
• users can either attend to, or ignore, features/content

30



End

Thank you
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