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ARTICLE INFO ABSTRACT
Keywords: This article takes a eritical look at how XML is used in lexicography and asks the question,
XML why do dictionary entries often end up looking so complex when encoded in XML? The main
JsoN reason for the perceived complexity of XML-encoded dictionaries is purely structural markup:
:L{'AL;;' 5 XML elements which contain other XML elements instead of human-readable text. The over-
D:ia r:';z?s s abundance of purely structural markup in lexicography is caused by the nature of lexicographic

S content, much of which is inherently headed. XML has no suppaort for headedness and neither do
other commonly used languages such as JSON and YAML. In this article we propose a number
of constraints and extensions to XML, JSON and YAML which add support for headedness into
these languages.

1. Introduction: dictionaries and XML

Lexicography is the discipline of creating dictionaries {(where by dictionaries we mean books, websites and apps where human
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absolutely adv <entry>
1. (completely) go hiomlan, go huile agus go|  <headword>absolutely</headword>

. ‘ <pos>adv</pos>
I absolutely agree aontaim go huile agus go CEHa S
2. (very) amach is amach, ar fad <gloss>completely</gloss>
he’s absolutely brilliant ta se ar fheabhas an <trapslationxgo: romlan</tranglataon>
) <translation>go huile agus go hiomlan</translatic
<exampleContainer>

<examp le>I absolutely agree</example>
<examp leTranslation>aontaim go huile agus gc
</exampleContainer>
</sense>
<sense>
<gloss>very</gloss>
<translation=amach is amach</translation>
<translation>ar fad</translation>
<exampleContainer>
<examp le>he’s absolutely brilliant</example:
<examp leTranslation>ta sé ar theabhas amach
</exampleContainer>
</sense>
</entry>
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<Entry>
<DEnt>
<HwdGp> 'G'fﬂClﬁir.ie Gaelige English =
<H||\I'D>wa1k~=,fHWD:- An Focldir Nua Béarla-Gaeilge
</HwdGp=>
<VerbBlk> Béarla > Gaeilge
<FwkSenCnt> [ { ‘
<P0S code="y"/> L m =
<EDMEANING=travel on foot</EDMEANING=> Cuardach Casta
S e
<TrCnt=
<TrGp= Focail chosdla: balk - talk - wall - wank - baulk - chalk -
<TR inline="y">sitil</TR> stalk - waltz - whelk - all
<TRPOS code="verh"/=
=/TrGp=>
</Trcnt> walk
<ExCnt=
<EX inline="y">he walked right past me</EX> VERB
<TrCnt> 1 vers travel on foot
EELO o INTRANSITIVE
<TR inline="y"=>shidil sé direach tharam</TR=>
</TrGp> sidil verb 4’3-CMU o
</Trcnt> he v:.'alked right past me Slhll.llll sé dlreach’tharam
FExErn don't walk on the gras:s na SILEI| ar an bhfea.r
| prefer to walk home is fearr liom sitl abhaile
SENEnT> she walks in her sleep sitilann si ina codladh
<EX inline="y"=don't walk on the grass</EX= to walk on your hands sitil ar do lamha
<Trint>
<TrGp> TRANSITIVE
<TR inline="y"=n& siuil ar an bhféar</TR> sitiil verb #icMu
</TrGp= | walk two miles every day sitlaim dha mhile gach la
</Trcnt> we walked the Camino shidlamar an Camino
</EXCnt> he walked the streets all night shitiil sé na
<ExCnt=>
<EX inline="y">I prefer to walk home</EX>
<Trint=
=Trap=
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<Entry>
<DEnt>
<HwdGp=
<HWD>walk</HWD>
</HwdGp=>
<VerbBlk=
<FwkSenCnt>
<P0S code="y"/>
<EDMEANING=travel on foot</EDMEANING=>
<Fwkstrint>
<TrCnt=
<Trap=
<TR inline="y">sitil</TR>
<TRPOS code="verh"/=
</TrGp=
</TrCnt=
<ExCnt=
<EX inline="y"=he walked right past me</EX=
<TrCnt=
<Trep=
<TR inline="y"=shilil sé direach tharam</TR>
</TrGp>
</TrCnt>
</ExCnt=>
<ExCnt=
<EX inline="y"=don't walk on the grass</EX=
<Trint>
<TrGp=
<TR inline="y"=n& sitil ar an bhféar</TR>
=</TrGp>
</TrCnt=
=</ExCnt=
<ExCnt=>
<EX inline="y">I prefer to walk home</EX>
<Trint=
=Trap=

“Matryoshkization”




1 <Entry>

2 <DEnt>

3 <HwdGp=

4 <HWD=walk</HWD>

5 </HwdGp=>

6 <VerbBlk=

7 <FwkSenCnt>

] <P0S code="y"/>

<EDMEANING=travel on foot</EDMEANING=>

10 <Fwkstrint>

11 <TrCnt=

12 <Trap=

13 <TR inline="y">siuil</TR>

14 <TRPOS code="verb"/>

15 </TrGp=

16 </TrCnt=

17 <ExCnt=>

18 <EX inline="y"=he walked right past me</EX=
19 <TrCnt=
20 <TrGp=

21 <TR inline="y"=shilil sé direach tharam</TR>
22 </TrGp>
23 </TrCnt=>

2 </ExCnt>
25 <ExCnt=>
26 <EX inline="y"=don't walk on the grass</EX=>
27 <Trint>
28 <TrGp=

29 =<TR inline="y"=na siuil ar an bhféar</TR=
30 =</TrGp>

31 </TrCnt=

32 </ExCnt= H H
- v i ia “Matryoshkization”
34 <EX inline="y">I prefer to walk home</EX>

35 <Trint=

36 =Trap=
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<Entry>

At 2,387 lines of code
g * 957 (40%) human-readable text
<VerbBlk> * 1,430 (60%) purely structural markup
<FwkSenCnt>

<P0S code="v"/=>
<EDMEANING=travel on foot</EDMEANING=>
<FwkStrint>
<TrCnt=
<Trap=
<TR inline="y"=siuil</TR>
<TRPOS code="verb"/>
=/TrGp=>
</TrCnt=>
<ExCnt=
<EX inline="y"=he walked right past me</EX=
<TrCnt=
<Trep=
<TR inline="y"=shidil sé direach tharam</TR>
</TrGp=>
</TrCnt>
</ExCnt=>
<ExCnt=>
<EX inline="y"=don't walk on the grass</EX=>
<Trint>
<TrGp=
=<TR inline="y"=na siuil ar an bhféar</TR=
</TrGp>
</Trcnt=
=</ExCnt=
<ExCnt=
<EX inline="y">I prefer to walk home</EX>
<Trint=
=Trap=

“Matryoshkization”




<Entry>

<DEnt> 2,387 lines of code

<HwdGp=

o * 957 (40%) human-readable text

<VerbBlk> * 1,430 (60%) purely structural markup
<FwkSenCnt>

=P0S code="v"/>

<EDMEANING=travel on foot</EDMEANING= 1’672 elements

<FwkStrint>

<Trent> e 957 (57%) human-readable text

<TrGp=
6 ol i e 715 (43%) purely structural markup
<TRPOS code="verb"/>
</TrGp=
</TrCnt=>
<ExCnt=
<EX inline="y">he walked right past me</EX>
<TrCnt=
<Trep=
<TR inline="y"=>shildil sé direach tharam</TR>
</TrGp=>
</TrCnt>
</ExCnt=>
<ExCnt=>
<EX inline="y">don't walk on the grass</EX>
<Trint>
<TrGp=
=<TR inline="y"=na siuil ar an bhféar</TR=
</TrGp=>
</TrCnt=>
</ExCnt= 1] 1 : ”
v i ia Matryoshkization
<EX inline="y">I prefer to walk home</EX>
<Trint=
=Trap=




Is matryoshkization really such a big problem?



DICTIONARIES > CZECHTIONARY > EDIT

CZECHTIONARY ...

EXAMPLECONTAINER ENTRY

NEW SAVE® CANCEL clone ] DELETE § ¢ &8
starts like this * = I > a Q O [] 0]

B --<entrys

@i <headwordGroup=| bedna nfem bedynka dim bednicka dim </headwordGroup=

aby  finished |
ackoliv  finished |

E-ii-<5ense>

E-#<translationGroup=>

adresa JIEW; E-#<translationContainer>
ale .#<translation>case</translation>
angina m =/translationContainer=
ani m =-ii=translationContainer=>
ano m -f#<translation=crate</translation>
" = < = This element
armda
< ion: il + Shift i
' b cEranell Remove <translation= Cirl + Shift + X
asl m Duplicate =translation= Ckrl + Shit + b
T
aspuﬁ m ] Move <translation= up Cirl + Shift + Up
</trans Move <translation= down Ctrl + Shift + Down
auto
~/translati # Sibling elements

o

antnhus hniched

Ready.




“Notations affect what you can do with them.”

— Steven Pemberton, ‘On the Descriptions of Data:
The Usability of Notations’, XML Prague 2017
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Schema migration



Schema migration

<translation>least</translation>
<translation>athchéirid</translation>



Schema migration

... <translation> (1..n) ... <translationContainer> (1..n)
g ----- <translation> (1..1)
tew<usage> (0..n)

<translation>least</translation>
<translation>athchéirid</translation>



Schema migration

... <translation> (1..n) ... <translationContainer> (1..n)
g ----- <translation> (1..1)
tew<usage> (0..n)

<translation>least</translation> <translationContainers>
<translation>athchéirid</translation> <translation>leasi</translation>
</translationContainer>
<translationContainer>

‘ <translation>athchéiriid</translation>

</translationContainer>




Can matryoshkization be avoided?



The ‘head + modifiers’ design pattern

<translationGroup>
<translation>athchéiriu</translation>
<pos>n-masc</pos>
<usage>formal</usage>
</translationGroup>



The ‘head + modifiers’ design pattern

<translationGroup>
<translation>athchoéiriu</translation>
<pos>n-masc</pos>
<usage>formal</usage>
</translationGroup>



The ‘head + modifiers’ design pattern

<translationGroup>
<translation>athchéiriu</translation>
<pos>n-masc</pos>
<usage>formal</usage>
</translationGroup>



The ‘head + modifiers’ design pattern

<translationGroup>
<translation>athchéiriu</translation>
<pos>n-masc</pos>
<usage>formal</usage>
</translationGroup>



The ‘head + modifiers’ design pattern
__/ - o b \ -------------------------------------------------------------------------------------------------------------------------

/

<

pranslation: athchdéiriu

e POS: N-masc .
: N

= ysage: formal



Strategy 1 modlflers as attributes

e

/__/\ T > \ ---------------------------------------------------------------------------------------------------------------------------
//,{ translation: athchdirid
§> - POS: N-masc B
. “. usage: formal N

<translation pos="n-masc" usage="formal">
athchoiriu
</translation>




Strategy 1 modlflers as attributes

/__/\ —~ o \3 ---------------------------------------------------------------------------------------------------------------------------
//,{ translation: athchdirid
\> - POS: N-masc .
. “. usage: formal N

athchdéiriu
</translation>



Strategy 1 modlflers as attributes

/__/ / 7 \-\- ---------------------------------------------------------------------------------------------------------------------------
/-~ \ o
| translation: athchéiriu
%} é ----- POS: n-masc N
. L. usage: formal N

<tranc gion pos="n-masc" usage="formal">
at‘<;3)iﬂ
</tra tion>



Strategy 2: h

""""""""""""" :/";1’""‘““"""3\'\/ ‘7/

,//

v
| translation: athchéirid

ead as attribute
//*>//\\Yij """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

~_

| b POS: N-masc
> N\

. usage: formal

<translation value="athchoéiriu'">
<pos>n-masc</pos>
<usage>formal</usage>
</translation>




Strategy 2: h

""""""""""""" :/";1’""‘““"""3\'\/ ‘7/

,//

v
| translation: athchéirid

ead as attribute
//*>//\\Yij """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

~_

| b POS: N-masc
> N\

. usage: formal

<pos>n-masc</pos>
<usage>formal</usage>
</translation>




Strategy 2: head asattribute

"""""""""""""" :/"/',f—:""m""""\'/ 7/ >/ \"'""'""'"'""'""'"""'"'"'""'"""""""""""'""'""'""'"""'"'"'""'""""""""""""'
//// ‘\ B
- translation: athchdirid
| L POS: N-MAsC )
>— N

. usage: formal

<translation value="athchoéiriu">

<poc amasc</pos>
<u@ormal</usage>
</tra tion>




Strategy 3: mixed content

,//

"""""""""""""" :"/'/13"""""‘“""1'@'\'2\'/\ \7// >/ \"'j\'\'\""'""'""'""'""'""'"'""'""'""'""'"'""'""'""'""'""'"'""'""'""'""'""'"""""

v
| translation: athchéirid

\ . 0S: Nn-masc
S~ P

~_

\

. usage: formal

<translation>
athchoiriu
<pos>n-masc</pos>
<usage>formal</usage>

</translation>




Strategy 3: mixed content

,//

"""""""""""""" :"/'/13"""""‘“""1'@'\'2\'/\ \7// >/ \"'j\'\'\""'""'""'""'""'""'"'""'""'""'""'"'""'""'""'""'""'"'""'""'""'""'""'"""""

v
| translation: athchéirid

\ . 0S: Nn-masc
S~ P

~_

\

. usage: formal

<translation>
athchoiriu
<pos>n-masc</pos>
<usage>formal</usage>

</translation>




Strategy 3: mixed content
-------------------------- _u\//i \//7 e \\

-

/ g b N

“/

pranslation: athchodéiriu

™~

| te POS: N-masc
>— N

. usage: formal

<translation>

athr G\riud
<p@asc</pos>
<us formal</usage>

</translation>




Strategy 4: matryoshkization
-------------------------- __/ A S b \

,//

P
| translation: athchéiriu

\ - POS: N-masc

\\

= ysage: formal

<translationGroup>
<translation>athchéiriu</translation>
<pos>n-masc</pos>
<usage>formal</usage>
</translationGroup>



Why are headed structures so difficult
to represent in XML?



\\<f//\\§//’\\>///
-

ranslation: athchdiriu

- POS: N-masc
- usage: formal




name value

e N\ N
head [ translation: athchéiriu
[ == pOS: Nn-masc
modifiers :
— - usage: formal




name value
4 N N\

pranslation: athchdiriu

s POS: N-masc N <name, value, modifiers>
: modifiers

. usage: formal



name value
4 N N\

pranslation: athchdiriu

s POS: N-masc N <name, value, modifiers>
: modifiers
= usage: formal
Nname
r N
<translation>
-------------- :| . <name, content>

</translation>



Looking outside XML



"headword": "bear",

"pos": "noun",

"senses": [{
"definition": "an animal which...",
"example": "watch out there are bears..."

FroA

"definition": "a person who..."

3]



"headword": "bear",

"pos": "noun",

"senses": [{
"definition": "an animal which...",
"example": "watch out there are bears..."

FroA

"definition": "a person who..."

3]



"headword": "bear",

"pos": "noun",

"senses": [{
"definition": "an animal which...",
"example": "watch out there are bears..."

FroA

"definition": "a person who..."

3]



"headword": "bear",

"pos": "noun",

"senses": [{
"definition": "an animal which...",
"example": "watch out there are bears..."

FroA

"definition": "a person who..."

3]



"headword": "bear",

"pos": "noun",

"senses": [{
"definition": "an animal which...",
"example": "watch out there are bears..."

FroA

"definition": "a person who..."

3]



"headword": '"bear",

ayition": "an animal which...",
"watch out there are bears..."

"definition": "a person who..."



entry:
headword: bear
POS: noun
senses:
- definition: an animal which...
example: watch out there are bears...
- definition: a person who...



entry:
headword: bear
POS: noun
senses:
- definition: an animal which...
example: watch out there are bears...
- definition: a person who...



entry:
headword: bear
POS: noun
senses:
- definition: an animal which...
example: watch out there are bears...
- definition: a person who...



entry:
headword: bear
pOsS: noun
senses:
- definition: an animal which...
example: watch out there are bears...
- definition: a person who...



entry:
headword: bear
posS: noun
senses:
- definition: an animal which...
example: watch out there are bears...
- definition: a person who...



entry:

pos; noun

Lnition: an animal which...
examp watch out there are bears...

- definition: a person who...






SGML: markup minimization

<translation>athchoéiriu
<pos>n-masc



SGML: markup minimization

<translation>athchéiriu</translation>
<pos>n-masc</pos=>



SGML: implicit elements

<translation>
<value>athchodiriu</value>
<pos>n-masc</pos>
<usage>formal</usage>
<translation>



SGML: implicit elements

<translation>
<value>athchodiriu</value>
<pos>n-masc</pos>
<usage>formal</usage>
<translation>



SGML: implicit elements

<translation>
athchoiriu
<pos>n-masc</pos>
<usage>formal</usage>

<translation>



SGML: schema migration



SGML: schema migration

<translation>least</translation>
<translation>athchéirid</translation>



SGML: schema migration

... <translation> (1..n) ... <translation> (1..n)
E ----- <value> (1..1, implicit)
tew<usage> (0..n)

<translation>least</translation>
<translation>athchéirid</translation>



SGML: schema migration

. <translations (1..n) ... <translation> (1..n)
E ----- <value> (1..1, implicit)
tew<usage> (0..n)

<translation>least</translation> <translation>
<translation>athchéirid</translation> <value>least</value>

</translation>

K <translation>

<value>athchoiria</value>
</translation>




And one more thing...

CLEXiCALg
COMPUTING




And one more thing...

e translation: leasu
- pOS: n-masc
translation: athchéirid
E ----- POS: n-masc
b usage: formal



And one more thing...

translation: leasu
POS: n-masc
translation: athchdéiriu
POS: n-masc
usage: formal



Name-Value Hierarchy (NVH)

translation: leasu
POS: n-masc
translation: athchdéiriu
POS: n-masc
usage: formal



Name-Value Hierarchy (NVH)

Bad www.namevaluehierarchy.org

Name-Value Hierarchy

Welcome to NVH

Warning: this is work in early stages of progress.

Name-Yalue Hierarchy (NVH) is a lightweight markup language intended for encoding dictionary
entries in lexicography. NVH is a less verbose alternative to XML. To give you a taste, here is what
a dictionary entry might look like when encoded in NVH:

headword: bank
partQfSpeech: noun
definition: an institution where you stare or borrow money
translation: GaHka
example: | got a large loan from the bank.
translation: A nony4nn KPYNHEIR KpegWT B AaHke.

HAafimitirsn: & otrarcb ~F lakdA alesno 3 Fivrar



Name-Value Hierarchy (NVH)

headword: bank
partOfSpeech: noun
definition: an institution where you store or borrow money
translation: 6aHKa
example: I got a large loan from the bank.
translation: 4 nonyunn KpPynHoli KpegunTt B 6GaHKe.
definition: a stretch of land along a river
translation: 6eper
example: The house is on the north bank of the river.
translation: [om HaxoguTCA Ha CeBepHOM bOepery pekwu.



NVH versus XML

<entry>
<headword>bank</headword>
<partOfSpeech>noun</part0fSpeech>
<sense>
<definition>an institution where you store or borrow money</definition>
<translation>6aHka</translation>
<exampleContainer>
<example>I got a large loan from the bank.</example>
<translation>4 nony4yun KpynHoli KpeauT B 6aHKe.</translation>
</exampleContainer>
</sense>
<sense>
<definition>a stretch of land along a river</definition>
<translation>6eper</translation>
<exampleContainer>
<example>The house is on the north bank of the river.</example>
<translation>[Jom HaxoguUTCHA Ha cCeBepHOM bepery peku.</translation>
</exampleContainer>
</cen<se>



NVH versus XML

<entry>
<headword>bank</headword>
<partOfSpeech>noun</part0fSpeech>
<sense>
<definition>an institution whe+==—/ou store or borrow money</definition>
<translation>6aHka</translz
<exampleContainer>
<example>I got a large ":;- .:g.' bank.</example>
<translation>4 nony4un r B baHKke.</translation>
</exampleContainer>
</sense> VS
<sense>
<definition>a stretch of land along a river</definition>
<translation>6eper</translation>
<exampleContainer>
<example>The house is on the north bank of the river.</example>
<translation>[Jom HaxoguUTCHA Ha cCeBepHOM bepery peku.</translation>
</exampleContainer>
</cen<se>



Name-Value Hierarchy (NVH)

headword: bank
partOfSpeech: noun
definition: an institution where you store or borrow money
translation: 6aHKa
example: I got a large loan from the bank.
translation: 4 nonyunn KpPynHoli KpegunTt B 6GaHKe.
definition: a stretch of land along a river
translation: 6eper
example: The house is on the north bank of the river.
translation: [om HaxoguTCA Ha CeBepHOM bOepery pekwu.

www.namevaluehierarchy.org




Summary



Summary

Concepts: Support for headedness:
* purely structural markup X XML
* matryoshkization x JSON
* headedness (in lexicography, it's X YAML
everywhere!)
v SGML

e triples, tuples
P P v NVH

Michal Méchura
Thank YOU. www.lexiconista.com

michmech@)lexiconista.com




https://doi.org/10.1016/j.datak.2023.102196
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