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Matthew Lee: Who am |I7?
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N

| * Language Technology Specialist ﬂ
- Member of SIL Cameroon [

CAMEROON

G.I /.\ L * Pursuing Master’s Degree in
Descriptive Linguistics

* BS: Integrated Science & Technology ,a’.”% T
M

* BA: Philosophy %ES

1SO

UNIVERSITY.
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gMatthew Lee: Timeline

ﬁ NS N s eeliie
. * Joined Wycllffe USA in 2008

* Served a term in Cameroon
. supporting the Technical needs of
~ Translators and Linguists

“» Married Teresa in 2013

|+ Teresa will be teaching
| kindergarten in Cameroon.

- * We plan to return to Cameroon
in 2015!

' #i’ﬂt If% mJ“L,l,_L“

Matthew & Teresa
Lee
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3. Linked Data in Linguistics

GO
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2o Independent Readlngs and Project Course

Q * under Dr. Gary Simons
"‘,gg“' * January-March 2014

L

|+ 4 Weeks: Research on Linked Data

B
‘f“l * 4 Weeks: Project
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Independent Study
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Textbook Linked Data ln Linguistics
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ﬂ Lmked Data
in Llngmstu:s

Chiarcos, Christian, Sebastian Nordhoff & Sebastian Hellman
(eds ) 2012 Lmked Data :n Lrngu:st:cs. Springer.

Full of articles detailing ways to make linguistic data smarter and to share, connect, and analyze it in new
ways.
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3. Course Goals:

&

"ﬁ"’

iy araTaar
b ° Learn about Linked Data and how it can be
t‘oﬂ used in linguistics.

B Learn the technology necessary (XSLT) to
1 transform XML Data.

9)*‘1 * Transform XML lexical databases into an
| interoperable Linked Data format (RDF).

| fi; Demonstrate interesting cross-linguistic
- searching across those databases.

i
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g. Interoperability
. noun

CJ 1977 : ability of a system to work with or use
R O ‘the partsor equ:pment of another system
1 mteroperable\ ‘a-p(a-)ra-bal\ adjective

56

,ﬂ Merriam-Webster, |. (2003). Merriam-Websters collegiate

dictionary. Springfield, MA: Merriam-Webster, Inc.
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- Previous Work

ﬁ T T T

* Interoperable Lexicons are not a new idea.

~*» Gary proposed this in 2005 (Simons), but at
that point there were not many robust XML

*

s

Lexicons in existence.

'L' * Thanks to the advances and adoption of XML-
.f' based Lexical tools like Fieldworks Language

- Explorer, WeSay, and Lexus we can now move
;‘ forward into that reality.
it )

ﬂ. —I'! llr.

o

-}i'_'." Jeeec Wuleew

Simons, Gar'n_.r F. 2005. Beyond the Brlnk Rea[mng Interoperation through an RDF Database.
Linguistic Ontologies and Data Categories for Linguistic Resources. Cambridge, MA.
http://emeld.org/workshop/2005/papers/simons-paper.pdf (8 December, 2013).
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i Previous Work

[ TR T T AT
* Helen Arister-Dry and a team at the Max Planck
- Institute has attempted around 2011 to createa %
- bridge between FLEx Lexicons and LMF lexicons
. (acompeting standard from MPI).

-

~ *Some lexicons and wordlists were converted and
©  uploaded to http://lego.linguistlist.org/ but

- there is not much interoperability other than a
. simple search.

g

| *Itseems that there was never an attempt to do

| cross-linguistic comparison.

s

Aﬁsgigﬁgn LIFT'rE; LEGD with .E xiclnar{:ha
Institute for Language Information and Technology. hrl:lp: www.mpi.nl/departments/other-

research/research-projects/language-archiving-technology/events/relish-
wnrkshupfpragram,"LexiconStandardsandtheLE-GDije .pptx.

r?r_- FormaT in Use, Paper presented at the

- i 11 ']
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_ =+ How much information
e e[S ON this page?

{ﬂ: greater ;
Tiber of Mﬂﬂg o Sz times as
- ,L'&WWWW‘ o
b B B bom of sixpenny (sikw'pen-i), adj. worth six
R s o | ) i penie.
‘%h : twenty,

nummni[r T | omse o mwhﬂ n.lﬁ-
o d’&m . siters akatewn (s i), s, Bfteen and ane
mmmMHmIn- e s (uika'tEn-mb), @ eexio-
%W: FMMMH }, aelf. tiext In or-

Iill- der ofter the {
L SO
"" -ﬂtu:l. |r. “'&ma‘.ﬁmm"ﬁ“‘“

l'ﬂﬂn'i.ll’ Hinlyl.dm ﬂﬂmﬂdlﬂ
mmﬂ.l‘l‘l ﬂﬂmﬂl I![ﬂ.ﬂ‘lt lﬂl.“ﬂhlﬂ- bisin, booky

E




Dictionaries as Datapoints: Matthew Lee

sireasis e;ir-t’ﬂf-si:-ﬁ. n. sunstroka- alan
exposure to the sun
purposes. [Greek.]

aren (ren). noneofcer HQW mMuch information

nymphs in Southern 1

have sung with such fé‘_i_ . . -p

mariners were irresisti h

their destruction; hen IS On t IS page .

dangerous from her fas

ticing wilea; a foghorn, o South sitmate (it Gat,, o patect i

American eelwhkf arnphahmn:fadj. situated (sit'fi-i-ted). adi. having a

rtaining to, characteristic of, or  positic el

Eﬁe,asiren;hewiwhiqg. [Greek. other *® DlCtlonaW
girene (B}[-q‘én’),hn. an uﬁtrunflengb or sitiunat]i_?

ascerfaining the number of vibra- ocall

tions per second corresponding to a  ploym ® La nguage

note of given pitch. sitz-bat

1. to &it 1non: snh.

Sirius (sir'i-us), n. the dog-star. bathir
sirloin sér’loigg}. . the loin, or upper Siva (st ® Words
. of the llt:lg}: of bee{. : %rr} .

occo (si-rok’s), n. [pl. siroccos (si- ishm

rok’oz S a hot, reia:Eang wind, from and 1° Ph rases

the L} ;r&ti de:ﬂcrts& ¢ » s{xBfai}Jlg

4 ' . Ol reproac Bl . -

s e thenu ® Pronunciations

g St g g (el gl
- 0 e American aloe, o .
Eggd for cordage, &c many * Mean |ng

g::dn (sis’kip), n.a kind of finch. ,, Sizpenc

« R & 18581nN noise: v.%. 18N i H .
AR 1215« * Relationships
sister (sis’'tér), n. a female born of sixpenn

the same parents as another person; pence. .
a female fellow-Christian; a female sixscore ® Categorles

of the same religious society, order, twent:

1w M wiwe

Your brain knows how to interpret this data, it sees: [Click]
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g e O R-G A i ® Dhropage dncs - Wosd oo T H - 8
MO Mess  BEERT  DESEGN  PRGELAYOU EEFERENCES  MAAILIMNGS REABNY WibN  DEVELOPER  ADOD-RS. ANTIDOTE FORLIAT Bttty Low -
i TonesMewlo {10 - A" & |Ma- | @) - "R EE g v AaBbCel AaBbCcl AaBl .'IH'L':::“;
FI:“: o Fonmut Puirdar B O R A R .L,‘ = E :-' - £ hiarreall | T Mo Spac Farail plfri T fakach
Chabaieg 5 (= - Faingraph Shyben ]
SIRE 757 SIZABLE

commander-in-cluet of the Bntish
torces mn India.

sireéﬂ), n. a title of respect used in

addressing the sovereign; father;
head of a family; male of beasts:
v.t. to procreate, |French, |

sireasis &l[’—?ﬂ—s:l.s}, n. sunstroke; also
exposure to the sun for remedial
purposes. |Greek.|

siren (si'ren). n. one of certam fabulous
nymphs m Southern Italy said to
have sung with such sweetness that
marmers were wresistibly lured to
their destruction; hence a woman
dangerous from her fascmating en-
ticing wiles: a foghorn, a South
American eel-like amphibian: adj.
ertaiming to, charactenstic of, or
Eka_ a siren * bewitching. |Greek. |

sirene (sitén). n. an instrument

sity v.i. |pL. & p.p. sat, p.pr. sitting],
to rest on the lower part of the
trunk of the body; perch; rest or he;
repose on a seat; press or weigh;
occupy a seat othcially; be othacially
engaged; mcubate; hold a session:
v.t. to sit upon; snub.

site (sit), n. local position or situa-
tion; ground-plot.

sitting (st , adj. resting on the
haunches: perching: incubating: n.
the state, posture, or act of one who
sits; a seat in a church, &c.; a ses-
sion; time during which one sits;
set of eggs for incubation.

situate (5:11'7-at), adj. placed.

SilﬂﬂtEﬂE—]t_'ﬂwflviﬂdj{ adj. having a

position; placed with respect to any

other object.

sll‘uattlon (sit-u-a'shun), n. Jposition;

Let’s move this information into a Desktop Publishing program....for example Microsoft Word.

Just so you know I’'m not picking on word...this could be [Click]
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Microsoft Publisher

Publisher

2013

Create professional and

Impac tful publications

Microsoft

14
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]

LibreOffice

The Dacument Foundation

Libreoffice or OpenOffice

15
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. 0
w1 CCJ!.'J
ACICUE) |

ID

ADOBE" INDESIGN® CS5

R L0 0000 ';..
_s-*- ool

Adobe InDesign

16
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Or Apple’s Pages

: Matthew Lee
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SIRE T SLEARLE
commander-m=-thel ol the
levces wi Indha

wire (gx), n. n tile of respect wsed truuk of the b
addressing  ghe  sovereipn:  father; R ]

tmmaby ie 0 bessts
wch. |

Hiorlash wlf, gy, fpd, & |I|" auf, p.pr, =il
il swel parl ol II||

|-.| h; rest ar [

g vl o snnhb
wlile (g1l al posificn oo sifus-
hon; gronnd-plot
, i | wibous SMEIE (E0'KNE) odf restmp oa the
ail En || I|||IL IE6. PEr ibaring: n
ol oie who

e
||| <|-IH I

||L'I ||’."'.I1 ciian, hence 3 waman
dangerouy froms ber fascinating, es
L] I

il o
slrene |:t |.'\.|J| o el A firam |!|| sttuation fsin-8 @il n. posdion

Back to Word...these programs are designed for creating formatted documents, they lack critical features
for organizing data. What does Word “understand” about this document?

18
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ul H % O k- H F.5 | " i D ppageitan. docs - Word i T 0 - O
HOME  Mens  NSERT  DESIGN  PAGELAYOUT  REFERENCES  MALINGS  REEW VW DEVELORER  ADDSINS.  ANTIDGTE Wutthew Les =8
[ 1 L] i i
kK kK * kK LR
Rk kkkkE_kk _kkkdk * % ¥ %k Wk kgl kg kR ok kkdkk k¥ k¥
EEKKEKE KERKEX KK KREER Xkk k¥ ok KEEE Kk KEkEkE KEKKE
wemwnw (REEEY % & kkhhkk kk Rhehkkk Meokkddkkwkdkr kkokk kwkk mEkE kg
“,.t(* 2% AEEREREERE - #Fkdk FEFREEF FEE FEkrEE. FEEdkE

EXRRRREER.  KREEER. KEEE KE X FEERRERRRRE REREREEEF, FhEEkF

FEEREE. KERE FE RRERER. K ok gy FEEREERR [*****]
tnzn*xirn [******l o ***; * * [ & *E REE wowx
g o o o o o C” U, “*2 ' # *****J‘ R REEE kR REE ERERR
SRRk EkRRE. SkkE RREEEREE K% RE¥ FEEF ORF RkE kRkhk kdk Rk kkkE.
e o 2 Bk sk kb gk ook *****: HdkkE %% ***; FEkkER fF *
O EkEkk., KEKEE KB REREEK. REERKE ¥

TTT T : .
wwwan (RREESEE) B AR BE REEEEER L T L
EhEEERRE RkdbRkd kg kkkdggkwg  TEFERER. kEkkkkkk.  kkEkx X

FEREE BERE S FEEE SRS SEER gpy TEESERS. ¥ ¥ BE BN e
FEEREERER  RRRE REREERRE kopgg FHOR (:*** EowEREE kenskass g4
FEERRFEEFHEE  FEREE  £F  kpwy  TOF FHEH R R R
SREERBAARESE: AARAS 5. Sehas NEEREWE {t****##) *hk *hEk kR KE

EREEEEREE REER FEE RPEERRERRRd *Ex ********, bbbt b
P OREREREERER. Kk BEK FEREE EEERERE

SRR kR kEE FREEd. * SkEEkkE %
LT T T
Rk kk Rk kkk  kkk  kkkkkkkkkk k% FEREER L% .

" " L] 5
shd_phopk  FF EEE R RRE KRR RERE. K RERE XX &
% kkkkkokk. kEkR

Though it can reliably print you document, Word knows almost nothing about the content of a document.
How many facts can the computer access? Can you ask it for a list of lexemes? Can Word help you to
create a reversal for your dictionary?
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"

hat the

= .,

i s 5
SSAk

It T QOO0

. eris alck of characters.
* These characters are sometimes separated by paragraph marks.
» Some of it should be formatted bold.

* Some of it should be formatted in italics.

| * The text in the middle of the page should be displayed in 2
columns.

| * The first line of each paragraph should be outdented by .3 inches.
* It should be printed like this...

Rl Dol "]

aeTee eeeid

o _sesgepiaiff @ | [

This is the reason why...if you want to create a document in another form, for printing on A4 or a different
audience...you now have two documents and you must be careful to make consistent changes to both.

20
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Formatted Dictionary

Computer sees: N Brain sees:
* Text ¢ \QW@) ] ° Dictionary
* Formatting |\ * Language

e (That'sall  Sl1 20 1o BA&YSY © Words

| z * Phrases

29 * Meaning

* Relationships
» Categories

* Connections

21
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\Ix Sirius
\ph sir'i-us
\ps n
\sn 1
‘é\de the dog-star.

\Ix sirloin
\ph sér'loin,
\ps n
L \sn 1
| \de the loin, or upper part of the loin, of beef

\Ix sirocco

\ph si-rok'c

\ps n

\pl siroccos (sirok'6z)

\sn 1

\de a hot, relaxing wind, from the Libyan deserts

\Ix sirrah
\ph sir'a
\psn

A 1

| have converted the previous document into another format. How many of you recognize this lexicon
format?

23
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\Ix Sirius
\ph sir'i-us
\ps n
\sn 1
' \de the dog-star.

£

[ \Ix sirloin

L \ph sér'loin,

| \psn

“\sn 1

| \de the loin, or upper part of the loin, of beef

\Ix sirocco

\ph si-rok'c

\ps n

\pl siroccos (sirok'6z)

\sn 1

\de a hot, relaxing wind, from the Libyan deserts

\Ix sirrah
\ph sir'a
\psn

A 1

This is the Standard Format, the file used by Shoebox and Toolbox. | count 282 “Facts”. Now | can search
and filter the data if | put it into Toolbox.

24
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Fie  Bdit Detsbma  Fopet Tool Chedin  Vies Windos Heop

] elafel] W A0 foo ieq -|

g gn e (1t
3 lock at, waecl|regarder V |Somd fes 013 3ook_atw
ifa ofiabie ik e e

s ligio Im'l'nnl‘hu - g h

[@and Fimkel Lingaat's. Tocltiom
: 1594 21
‘wheh ey ol g omirgtonbce Emml T ookl oy e
Produced hom Shoebos 5.0 by B0, wih pemamon fom SiL inkerasonsl |
Coppright |1 2001-207F SIL indernations

kafu kemie?
kalua?

2 |kama?
kasuloma?

ke

keje kemja(tid)ok:
5 |KEJET

KEET fia?

1 e o™

People love Toolbox! The best part of Toolbox (for working) is that it doesn’t constrain you to any
consistent structure. The worst part of toolbox (for publishing) it that doesn’t constrain you to any
consistent structure. If you want to add a custom column that keeps track of which words you’ve taught
your pet parrot...it will let you put that anywhere. As a result, Toolbox Lexicons tend to mix and match
languages, abbreviations, order, and notations over the years. They also tend to have references to non-
existent entries. There is no safety net.

25
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EIE I T 36 E Y. L)
& \|K % % % ok k
\ph *kokik k*
. \pS &
\sn *
e \de * % % ***_****‘

|
|\ KRR

o ok Dk e e
\ph ;

\dE Hkk kkEkk Kk kkkEkEk khkEk bk kkk kkkF kk kkEk
’ ’

\h{ EkkkE%*
\ph sk kool
\ps *

\pl e o koo ok ek % {*##**'#*}

*
\sn
Vel ¥ k% Fhkkhkkdkk kokkok kokkdk kokok hkkkkkdk kkkkkkk

IN SFM, the content is still a mystery to the computer, but at least the program “knows” that each line
represents a specific type of data. With the right configuration, Toolbox is designed to keep track of
structured data in many languages. Though there are published standards, the structure here is really only
understood by convention (Lexeme, part of speech, etc...), and you often need the original author to
explain what some obscure items mean.
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11
. 1 'y b |
i__ ]
",,.

Publishing a Toolbox Dictionary

.I
- You must

_L_‘," * Find ways of making every entry consistent.

_* Check cross references
[ * Find words without glosses

A

_ng * Explain what you meant by any non-standard structure,
|% .- and where you want it to appear in the dictionary.

..im ~ « Standardize Abbreviations

~ * Set up formatting.
~* Export out to Desktop Publishing program
* Find and format Guide words for each page.
S ~ * Re-paginate
A 'l:

29 l-l: r |.I "i[ _
"?f 14 JL ",.?J‘.'._.

27
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1

Publishing a Toolbox Dictionary

=
L) }

At best, publishing a toolbox Lexicon is like this:

28
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Ly {; . |

,26

| Publishing a Toolbox Database
3
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b " el ¥ RN
Lt 0 CIL ) Lot

Y

= e uge
.hﬂ%:ﬂ-@_é.? _1

o

S 0=a

akt

ﬂ'—'! TET

_Eo®
> !
= *1'5

and at it’s worst...



Dictionaries as Datapoints: Matthew Lee

SFM Dictionary (Toolbox/Shoebox)

Computer sees: [ o) SN\ Brain sees:

* Text ' _! : - '.':jlf | * Dictiona ry

=9 * Language
-+ Words

Categories e Phrases

* Language » Meaning

* Relationships
* Categories

* Connections

30
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! -,
LN

ﬂ Structured Data
éj’i‘n

e TEarEsTaET T

~ Definition

Speech
 Words Example
ﬁ

CEE |
_D_ Translation

Subsense Definition

A Lexicon has many Entries. Typically, each entry contains one or more senses and a pronunciation. Each
sense can have zero or more example sentences. Each sense can have zero or more Subsenses. Even if
you have a custom field...[click]...it has a place in the structure.
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<entry dateCreated="2014-05-02T15:49:002" dateModified="2014-05-02T15:45:002"
i="sisal-grass 0047e7a0-5dbe-40eB-3fd6-a244fB8acebld"
="0047e7a0-5dbe-40e8-9fd6-a244f8acebld">
<laxical-unit>
<form lang="mn">
<text>sisal-grass</text>
</form>

</lexical-unit>

<trait name="morph-type" value="stem" />
<pronunciation>
<form lang="en">

<text>sis'al-gras</text>
</form>
</pronunciation>
<sense 1d="382513ad-fle9%-44fd-b9£f0-9e3f185bal51">
<grammatical-info value="Noun"></grammatical-info>
<definition>
<form lang="en">
<text>the prepared fiber of the American aloe, used for cordage</text
</form>
</definition>
</sense>

</entry>

LIFT XML looks like this...which may seem overwhelming at first, but it is self describing.

34
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<entry "2014-05-02T15:49: 002"
"sisal-grass 0047e7a0-5dbe-40e8-9fd6-a244fBacebld"
"0047e7a0-5dbe-40aB8-9fd6-a244{f8acabld">
<lexical-unit>
<form -"an">»
<text>sisal-grass</text>
</form>

</laxical-unit>

<trait ="morph-type" "stem" />
<pronunciation>
<form 7="en">

<text>sis'al-gras</text>
</form>
</pronunciation>
<sense '3B2513ad-f2e9-44£fd-b9£0-9e3£185bel51">
<grammatical-info e="Noun"></grammatical-info>
<definition>
<form l: "en">
<text>the prepared fiber of the American aloe,
</form>
</definition>

</s5anse>

</entry>

"2014-05-02T15:45:002Z"

Entry

used for cordage</text:

LIFT XML

35
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LIFT XML

<entry

"2014-05-02T15:49:00Z" dat 118 "2014-05-02T715:49:002

isal-grass 0047e7a0-5dbe-40eB-9fd6-a244£fB8acebld"

"0047e7a0-5dbe-40aB-9fd6-a244f8acebld">

<lexical-unit>
<form | ="an">
<text>sisal-grass</text>
</form>
</lexical-unit>
<trait name="morph-type" lue="stem" />
<pronunciation>
<form g="en">
<text>sis'al-gras</text>
</form>
</pronunciation>
<sense "382513ad-£f2e9-44£fd-b9£0-9e3£185be051">
<grammatical-info lue="Noun"></grammatical-info>
<definition>
<form 1: "en"»
<text>the prepared fiber of the American aloce, used for cordage</text]
</form>
</definition>
</sense>
</entry>

36
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<entry ' ' "2014-05-02T15:45:002"

LIFT XML

isal-gr 5_’04?&.&5 S5dbe-40eB-9£d6-a244fBaceb0d"

"0047aT7al-5dba-40aB-9fde-a244fBacabhld">

<laxical-unit>

<form "an">»

<text>sisal-grass</text>

</form>

</laxical-unit>

<trait "morph-type' "stem" />

<pronunciation>

<form la "an">

<text>sis'al-gras</text>

</form>
</pronunciation>
{sense "382513ad-

<grammatical-info

<definition>

<form "an

|-;‘I

"Noun"></grammatical-info>

<text>the prepared fiber of the American aloe,

</form>
</dafinition>
</5anse>

</entry>

Pronunciation

f2e9-44fd-b9f0-9a3£185bal51">

used for cordage</text
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L ( |

'

@)

- Transformation Technologles$' ’

)

sl

ey

LR

S-a®
%% %

L

<

%)

ik

B

O

*
& @

e

”

\_..',
®,
"

e
:ﬁ?g

B
-
- These are all technologies already being

ﬂ“ s harnessed for publishing dictionaries and
8 Scrlpture.

f& e e i

BOC I J‘é" W A |

...- ! s

Because the data is structured, it is relatively easy for the computer to reorganize the data and create a
new form.
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i Enginhl - FeidWorio Language Explorer = e
Fle Send'Peceve [dit Veew [Dots Jesot  Fgomat  Tooki  Paper  Window Help

Q0 X need s LY
B Show Hidden Fields
gl E e ada Lemere Form Gramm info. (Fuil) m . aalm . . =
| g S " situated [sit'i-a-ted] (der. of situate) adj 1)
ﬂ:mf - - ! A < Li i 3
= Cotect Worts & having a position 2) placed with respect
" P NOun -
Bl Ecit Erdres ' E4 .
Emmﬂu Noun situated
Bl B Revena & r . N
1 Noun orph Ty —
2 i Adiective ity it e o
situate situate Adjective Derivative
situated situated Adjective poent —
Adjective _ T
. . g sit'i-a-ted
situatio situation Noun T
n Noun " having a position
:\:H'I mn SR ¥ Adzeciive =
Noun S —
SansE
Noun ™ I
| texicon placed with respect to any
? Textsaworl sitz-  sitz-bath Noun other object
o5 | bath Adsectzve =
0 Notebook
= - o I
] s Siva Siva Noun e
| “isix six Adiective *  Allomaorphs
02 Wy 2004 02 Mmy 2004 s |-} N Parser Loadied FilEr)

This is SIUs Fieldworks Language Explorer. A new generation of linguists has been trained on FLEX, and
many are transitioning from Toolbox to FLEx. FLEx uses XML to store it’s data and offers fields for most of
the categories that you will need, with the option of adding custom ones into the structure. XML Data can

look like this...[click]



Dictionaries as Datapoints: Matthew Lee

Or this

situate [sit'i-dt] adj placed. der. situated

situated [sit'-d-ted] (der. of situate) ady 1) having a position 2) placed with respect
to any other object

situation [sit-0-a'shun] # 1) position 2) locality 3) circumstances 4) office 5)
employment

sitz-bath [sits'bath] 2 a bath for bathing in a sitting posture

Siva [sé'va] ¢f Brahma. n a god in the Hindu triad, appearing with Brahma and Vishnu,
Siva is the destroying god, and his emblem is a bull.

six [siks] adf 1) one more than five:\ps n  2) the number greater by one than five 3)
the symbol representing 6 units

sixfold [siks'fold] adj six times as many or as much

sixpence [siks'pens] n a small British silver coin, value six pennies, or 125 cents

sixpenny [siks'pen-i] adj worth six pence

sixscore [siks'skor] 1) o six times twenty 2) adj six times twenty

six-shooter [siks-shodt'er] # a six-chambered revolver

e, 8ee
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Bongg: English

Gambaran Baca Kamus Indeks Inggeris Minsari Bahasa Links Heilp

Selamat datang

g
ke kamus ,
Search
] All Languages -
Mencari i
Mencari perkataan dalam kamus Bonggi.
Untuk mencar perkataan, masukkan ke kotak di sebelah kanan Anda boleh
miencarn perkatzan alau sebahagian daripada perkcataan dalam Bonggl atau
Bahasa inggens
Publicatbon Status
&
Rough dralt l-rlﬁfwh!td draft f“"ﬂ"i‘!f'ﬁ!m fml-lﬂ.wwld Finished [no formal Farmally :ﬂ:ﬁlﬂd
g pieation)

Bongge Dictionary & 2014 50 Intemationa®

& 2014 SIL Intemational™

Or this (Bonngi Webonary)
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Sound to Meaning
mumunze

Or this (Anki Flashcards)

girl, little woman
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the siate, [
{poslure., of el
ol onewho |
sits

I’ll come back to this one..
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Or of course it can be printed...
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R4 Engish’ - FreidWorks Language Explorer =8
File SndReceve [fdit Veew [Dots Jset Fgomel  Took Paper  Window Help

QO X modesds T B
| B Show Hidden Flelds

] wmocon Eo Headoord L\ Lewere P Gramenssesl info. (Full) . sl = : : 8
h,_ Sl ShowAl _ Showhl : situated [sit'i-a-ted] (der. of situate) adj 1) g
cmm Noun having a position 2) placed with respect |
Clraded Ductiorary : |
| = EPa-ry . : - I
i Noun situated |
o B Revena & Noun
2 Complex Form Type . n
situate situate Adjective Dﬂl‘lvatlve
situated situated Adjective Components
| | _Adjective Sltllate
situatio situation Noun —
n Noun o having a position
:\"nun srustarigbicnl bl .-l.d;acm-_- =
Noun —
| texicon Noun - placed with respect to any
) Texsawon! sitz-  sitz-bath Noun other object
|d Srameae | path e L v x
" Motebook
‘ﬁ === | Siva Siva Noun e
) six Six Adiective ~ __ Allomorphs
02 Wy 2004 02 Mmy 2004 s |-} N Parser Loadied FilEr)

XML data can also be linked...this shows that the adjective situate is related to “situate”. The tool makes
sure that the target entry exists to prevent dead links.
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] |

g; Pubhshlng is Automagic (Mostly)

o Because of Structure exports of XML data are
designed to be both configurable and

automatic, and often they are.

SOY * Configure once, export as needed.

qilé * |f an automatic export doesn’t work for your

context, you will need to work with a
‘ technacuan to tweak that template, but after
- that, you can generate the it automagically.

Vil

e e

o e wleepijre
» Bee 3 U&.L
1 | il
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XML Data (FLEX)

Computer sees:
* Text
* Languages

* Data
Categories

* Structure
* Relationships

* Formatting
(linked to structure) °

Brain sees:
* Dictionary
* Language

-+ Words

* Phrases

* Meaning

* Relationships
* Categories

* Connections
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. 1L |
f‘s Standmg on the Shoulders of
G|ants

_*XMLis the |deal workmg format, where the
D’:} linguist works.

Jé‘:' * |t contains enough structured information to

' transform into other interesting formats.

J‘
Ll
ﬂ\
-

bie . Anytime | want to create a new presentation
| "-.i ~ form, | can export a new copy from the current

- '[@ lexicon and update my system automagically.

5 ., * The linguist can keep working! I'm working on a
* ~ snapshot.

L I‘. ~eTare iliilre
e see _seen L
™ 0 1 ) .h.
| il
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Checking
Consistency

Typed or
Handwritten

=RV
publsing V \/ V

This chart shows what these types of data are good at, though it could be argued that each of these things
is possible. If I had room, I'd add “Leveling your Coffee Table” so that the handwritten dictionary could
have a point in its favor.
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The Technology that | used to link the databases is called Resource Description Format. Here’s a video
about a little company that is exploring this technology.
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e

Google, Inc, 2012. Introducing the Knowledge Graph.
http://www.youtube.com/watch?v=mmQ|eVGvX-

c8feature=youtube_gdata_player(3 May, 2014).
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d Relationships

‘Nodes an

subject —» predicate —» object

Acme.8 GB drive —» has price —» $9.99

has departure time —» 16:10

BONUS FACT FOR KEEMERS: this is the model used by the Resource Description Framework (RDF)

" Bradley, Aaron. Semantic SEO: Making the Shift from Strings to Things. SEO Skeptic.
4 http://www.seoskeptic.com/semantic-sec-making-shift-strings-things/ (3 May, 2014).

All Knowledge can be represented by nodes and relationships.
The more relationships...the more you know about a concept. If you don’t believe that everything can be
defined by relationships...
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gondola
elevator car

cable car
railway car '®)
O ': I
railroad car
railcar .
auto
automobile

https://www.wyisualthesaurus.com/

If you don’t believe that everything can be defined by relationships... Take a Thesaurus... Each line
represents “synonym”. Even if you don’t know the word you could learn something about it by studying
the related words. The computer can help us understand things by showing those relationships.
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RDF relies heavily on Unique Resource ldentifiers known as URIs. When you link to something, you want
to know that you are linking to one specific page and that that page will be there for the forseeable future.
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!|._|:||~_jl : . 77 L
et _ . . i

~ Disambiguation (Many->0ne)

Secm s

W Jerry Lewis sidekick & “

the hardest-drinking member of the Rat Pack & “

sseBene0 CI@EEN
Eradley, Aaron. Semantic SED Making the Shift from Strings to Thlngs SEO Skeptic.
http://www.seoskeptic.com/semantic-seo-making-shift-strings-things/ (3 May, 2014).

A

This requires disambiguation.
Many names for one “Thing”
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o L

%t | Dlsamb|guat|on (One=>Many)

,.I!l NG

Pa ri S (Ontario, Canada)

Creselenee U@
* Bradley, Aaron. Semantic SEQ: Making the Shift from Strings to Things. SEO Skeptic.
http://www.seoskeptic.com/semantic-seo-making-shift-strings-things/ (3 May, 2014).

Many things with the same name.
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o

QWhat could | link to?

S8

»‘- i T TR o W e el
. There are many organlzatlons on the Internet
8! makmg comprehensive lists of things.

101 * SIL manages the ISO 639-3 (Ethnologue

:u - Codes) for the world’s languages.

,J“;' * IMDB (and Freebase) have lists of movies,

. actors and music.

~ *Lexvo is a Massively Multilingual Lexicon

~ * Encyclopedia of Life (eol.org) for Plants and
~ Animals

- -_ - -

To get around this, you can link to the specific thing on an authoritative source.
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L)
o
W
".-"
J

‘What could | link to?

._._
\.-

2 What s the web’s largest
j list of specific things?
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| know that Wikipedia is a Bad Word in the academic world. You are not saying that you agree with
everything on the page, but by linking to Wikipedia you can say: I’'m talking about this specific thing that
exists in the real world!
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LU
.U

{ ‘What could | link to?

""hi

@ Wikipedla (DBPedla) has an nearly endless
catalog of “things”.

-. * Wiktionary has linked entries for words and

XL concepts in hundreds of languages.

i’%'r * WordNet is another lexical resource that acts
. asathesaurus.

L

F
i | ig.:.
N L
AL
‘l
e

-

'
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= C  [3 enwikipedia.org/wiki/Dean_Martin_{disambiguatior O TR - RO B =
re Apps " Introductory Phonol... RefGrak-k | Lerve eng Lewve fra Dpedia Spethight  * Windie Persoral Doc.. B8 BB Bews - Home L
Create account & Logm
Atticle  Talk Read Edit View history ! Q
' Dean Martin (disambiguation) =2
WIKIPEDIA 5
e Bicycopedia From Wikipedia. the free encyclopedia
Main page Dean Martin (1917-1995) was an American singer, actor, television personality and comedian.
Cantents _
N ey Dean Martin may also refer to:
Current events « Dean Martin (disc jockey), English disc jockey on the Gold network
Handom article
n Martin (f ller born 1972), English ller

B T . » Dean Martin (footballer born 1972), English footballe
Wikimedia Shop « Dean Martin (footballer born 1957), English footballar
e » Dean Martin (politician), former Arizona State Treasurer, 2007=-2011

Help « Dean F, Martin, American professor of chemisiry

Abaut Wikipedia « Dean Paul Martin (1951-1987), American entertainer

S Iy « "Dean Martin® (song). a song by Something for Kate

Recent changes

Contact I : . ) : ,

ol o This disamblguation page lists articles associated with the same fitle.

b Tooks if an iniemal ink fed you here, you may wish fo change the knk fo ponf directly fo the mtended arficle
» Prntiexport
v Languages O Categories: Disambiguation pages Human name disambiguation pages

Going back to our example, here we see a Wikipedia Disambiguation Page for All the Famous people
named Dean Martin.
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- € [ enwikipediaong/wiki/Dean_Martin a5 G O EH = |
o° Appd Introductory Phonol... RefiGrab-& Lewvo eng Lewve fra DEpedia Spotiight Kindle Personal Doc.. 08 BBC News: - Home - I

Lreate account ﬂ Log

b a " Aricle Talk Read Edit View history Q
“m
e Dean Marti
ean Martin =
WIKIPEDIA
The Free Encyclopedia From Wikipedia, the free encyclopedia
Main page This article is about the American singer and actor, For the Arizona politician, see Dean
Contents Martin (politician). For other people named Dean Martin, see Dean Martin
Featured content . :
(disambiguation).
Current events
Random article Dean Martin (born Dino Paul Crocetti; June 7,
‘ _ Dean Martin
Donate to Witipedia 1917 — December 25, 1995) was an American
Wikimedia Shop

singer, actor, comedian, and film producer

¥ ntevachon

One of the most popular and enduring American

::::,rl Wikipedsa entertainers of the mid-20th century, Martin was
Community portal nicknamed the "King of Cool” for his seemingly
Recent changes effortless charisma and self-assuredness.' %l He
Corkact page was a member of the "Rat Pack” and a star in

b Tools concert stage/nightclubs, recordings, motion

pictures, and television. He was the host of the
television variety program The Dean Martin

Show (1965-1974) and The Dean Martin
T4-19R5)

¥ Print/export

w Languages o

alehrity Raast (16

And here’s the one we want.
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abstract
( activeYearsEndYear

-~ occupation
~recordLabel

dateOfBirth
dateOfDeath
deathDate
deathPlace
genre
hasPhotoCollection
label

name
occupation
placeOfBirth
placeOfDeath
shortDescription
yearsActive
description
subject

type

comment

label

sameAs
wasDerivedFrom
depiction
givenName
isPrimaryTopicOf
name

surname

is artist of

is associatedBand of

is associatedMusicalArtist of
is creator of

is influencedBy of

is musicalArtist of

is musicalBand of

is presenter of

is starring of

is wikiPageDisambiguates of
is wikiPageRedirects of
is artist of

is associatedActs of

is creator of

is extra of

is guests of

is influences of

is mainCharTeam of

is presenter of

is recordedBy of

is starring of

is title of

is writer of

is sameAs of

is primaryTopic of

Just By linking
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ND X

" - '~ -
D
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. What can you ask of RDF?

to know which Ianguages had
 Wikipedia (DBpedia) pages that were more
than just stubs.

e o i S .

‘ ';;_ﬁ and links to other language Wikipedia pages
é;-;!.z about the same language.

B
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DD Vietuose SPARQL Quary | xﬂ. D © S & e & Sieg— -

- E M d‘b‘ucﬁ.,qng-"s.;m.r:]l # n EI ﬂ -
|} 5% dpps | inbroductery Phencl. | Reflmb- | Levoeng || Lewofra || Dfipedis Spethight | Kindle Pereonsl Dos.—. @8 BEC Mews - Home

Virtuoso SPARQL Query Editor

Default Data Set Name (Graph IRI)
hiip. //dbpedia org

Cuery Text
FREFIX
FREFIX ;df cr;:p ffywy ug_org#199af&2!22 rdf-syntax-nsE>
PREFIX dcterms: <http://purl.org/dc/terms/>

EREFIX categor gory: <http://dbpedia.org/resource/Category:>
FREFIX dbpprop: chtgg f//dbpedia.org/property/>

PREFIX owl: <htep://www.wl.org/2002/07/owls>

SELECT

7y rdts lahtl 71anquagts .

OPTIONAL!7Y owl:sameAs 7otherLinks .}

CPTIONAL{ 7y dbo:abstract 7abstract .}

FILTER (langMatches (lang(7languages) , "EN") )

FILTER(langMatches (lang(7abstract), "EN") && regex(str(?abstract), ".+"}) .
r'LTERi;ggg;:ﬁtrt?cnde}. LGt LD T

ORDER BY ASC(7code) ASC(7otherLinks)

[Secunty restnctions of ks server do not alios you 10 refneve remote ROF dala, see geigils )
Results Format: HTML v | (The CHML output is disabled, see delails)

Execution timeout: 30000 miliseconds (valies kess than 1000 are gnored)
Options: # Sirict checking of void vaniables

(The resulf can only be sent back lo browser, nof saved on [he server see gdefals)

| Run Query | | Resel |

Query in SPARQL
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o L

_ I_"" —
'un—hm!

dbpediacrg o

ﬂ’lru | inifuctry Phossl . | Raflol-d ) Lonswny | Lemshe

TR
Ll -grag

ph- iRl AS S I dbpedia rrgloguey = PilE

ww, Loy R 000 FO 1 W) e Iﬂﬂﬂ'

* Diipeda Spotight | Gy Peost Dec. Home B BBC Hews - & Pt .m-l.-nn_  FiertSemrh Wl

languages

-

abstract

“Ani langaage (New |

(Guinea)"(den

["The Ari longunge 15 2 Papusn langnage of the Trans—New
Gruinea family. As of the 2000 census there were enly 50 Ari
JLP(‘I[.!H, living in twe villages " en

‘Ban” i

“Saharan
Wrabic"ien

“Algerian Sabaran Arabic (also kmown as Sabaran Arabic,
Tamanrnssel Arabic, Tamanghasset Arabic) is a strucnarally
ndrmu-:l variety of Arabic spoken by an estimated 100,000
ﬁmpl:.- in Algeria, predominantly llm the Moroccan border

Ath the Atlas mountains range. |1 is also spoken by about
{10,000 people in neighbouring Niger."@en

“aar"(Ten

" Afar
lnmgusge" (i en

Afar (Qafir af) s a Lowland East Cushitic lnngunage spoken
in Ethiopia, Eritrea and Djibowuti, It is belizved to have 1.5
illion speakers, the Afar. The basic word order in Afar, like
.!mn-l.'ur East Cushitic langunges, is subjeci-objeci-verb, lis
ers have a literncy rate of between one and three per
Iis elosest relntive is the Sabo language. In Eritrea, Afar
18 recomized as one of mine national languages which
Iy enpoy equal status (though Tigrinya and Arabic are
‘b far of greatest significance in official usage). There are
idtaily broadcasts in the ontional radio and a translated version
f ihe Eritrean constitution. In education. however, Afar
akers prefer Arabic - which many of them speak as o
ond lamguage — ns the Inngoage of mstruction. In the Afnr
ion of Ethiopia, Afar is partially wsed in some of the few
s, while Ambaric is the region's working
“en

|"aba"{fien

"Abé Innguage”Hen

A.bi{uhn spelled Abbé, Abbev, Abi) is a language of
classification within the Kwa bronch of the Ni
i ongo family, It is spoken in Ivory Coast. The dinlects of Abé
Tioffo, Morie, Abbey-V' e, and Kos In 1995 hers were

estimated 1o be | 70.000 speakers, primarily in the Deparment)
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|-"‘l *y

|
'r'.r-.

.. ‘New Query:

.[|

3 ° Query in Prose:

! " Download all facts and links on DBpedia from
Engllsh pages about every language, then sort

~ them by language code.

/
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. - = C ﬁdﬁpﬂ_dianrg.un-uql . Q{_ﬁ- a8
B! Apps | Introductony Phonol | RefGrab-R || Levoeng || Leovota | OBpedia Spatlight | Kindle Personal Doc.. M BBC News -

Default Data Set Name (Graph IRI)
hitp //dbpedia org )

PREFIX rdfs: <http://www.w3.org/2000/01/zdf-schemad>
PREFIX dbo: <http://dbpedia.ocrg/ontology/>

PREFIX dcterms: :htnb?f'}p"ﬁz-l.axq{d:ftemh-

PREFIX category: <http://dbpedia.org/ressurce/Category:>
PREFIX dbpprop: <http://dbpedia.org/propezty/>

PREFIX owl: <htep://wwd.w3.org/2002/07/owle>

,rede tlanguages Ty TeRherliph
WHERE {

7y dbpprop:iso ?code .

7y 7p 70 .

FILTER (langMatches (lang (7o), "EN"))
)
ORDER BY ASC(7code) #ASC(7otherLinks)

(Security resirictions of this server do nol allsw you to retneve remate ROF data, see gaigils )

Resyulte Format: HTHL ¥ | (The CXML oulpuf s disabled, see gofgis)
Execution timeout: 5000 millizeconds fvaiies iess than 1000 are ignored)
Options: ¥ Strict checking of void variables

{The resull can only be senl back fo bronrser, nol saved on ihe server, see gelails)

_Run Query | | Reset |
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Name

@| DBPedia Languages Codes A-M.rdf
| .ﬂj DBPedia Languages Codes N-Z.rdf

-

Size Type

25,524 KB RDF File
18,998 KB  RDF File
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. 1L LL r |
[_,1

g. 'What should a Dictionary link to?

f"‘}l T
*““" T AT

B *1SO 639- 3 (Ethnologue) Codes for a language

:D * GOLD is a structured web of Linguistic Terms
. and Concepts.

""1 |
‘ * |[deally, one could link to Wiktionary Entries
2*‘1 for specific senses.

. Any classification system, like Semantic
| [!L Domains, is a viable candidate.

Vil

' i J L_ j {1 I\hi:f-r
O o ¢
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1L

- “Time Zones”

R Each la nguage has specuﬁc classes of features
that behave in a specific way.

e L - Linguists love to show off what is DIFFERENT
~ about the language they study.

B 00 L
0w |_; shoplal ©
& ki

...s0 that they can become rich and famous “in the linguistic world”.

V
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"Time Zones”

* Let’s say Iiguist defines these categories:

* Recent Past

* Distant Past

* Not-so-recentpast
* Yesterday
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N

Time Zones”

il Tl e Tl
FLEX has pre populated lists to choose from:

* Morpheme Types
~» Parts of Speech

% * Inflectional Features
%L * Relationship Types (Synonym/Antonym)
#.f‘ * Semantic Domains

f 5 '7 * Anthropological Categories

'l f, | went through these lists in FLEx, pre-linkin
2 them to their exact feature (i.e. Recent Past) in
o GOLD if avallable and also to their parent features
~ (i.e. “Past Tense” ‘and “Tense’ ).

"'-. R— - o _ ‘
e . il I
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_ﬁﬁ %

/B RecentPestTerme (GOLD  x | __J emeldomg/workshop 2 x |

= € [ linguistics-ontology.org/gold/2010/RecentPasi Tenss ady i B rl D E =
2 Appd | Intreductory Phenol. | RefGmb-R | Levaeng |1 Ledve e DBpedia Spathght | Mndie Perional Doc.. 00 BBEC Mews - Heme -
| GOLD 2010 how to contribate issmes versions xml owl/rdf
top definition usage gxamples properties jssues & | Full || Part Of Speech Propety || Morphosyntac
4 =5 Abstract
= 5 Linguistic Property
Recent Past Tense ( Concept ) 8 —JPhonetic Property

& _JMorphosemantic Property

hrtp: purl.org/linguistics/'gold RecentPastTense a1 ) Morphosyntactic Property

) = =3 Pan Of Speech Property
Thing # [ ) Predicaior
| Abstract &l [ Funclor
|_ Linguistic Property & ) Determiner
L Morphosemantic Property =3 oun
__ Tense Property = Common Noun
|_ Recent Past Tense = Gerund
gﬂmpuer MNoun
& _jPro Fom
Definition: ) Classifier
RecentPastTense locates the situation in question prior to the W (D Particle
present moment, but by culturally and situationally defined () Quantifier
criteria, usually within the span ranging from vesterday to a L Sxpletve
week or a few months previous [Comrie 1985: 87; Dahl 1985: = )
121-122]. £ interrogative Operator
] Modal
£ Negation Operator
Usage Notes B! submit a usage note = Homnai
=] Participse
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1

"
'% Time Zones”

If you have defined “Recent Tense” as
inflectional features in your language, we can
now ask for lists of:

* Morphemes marking Tense
* Morphemes marking Past Tense
* Morphemes marking Recent Past

2
Oy
. i

sl

-

&
i

B
]

g Py

i

,-h
.

|« This is very similar to the phonological
| categories in WALS.
L

- Dryer, Matthew S. & Martin Haspelmath (eds.). 2013. WALS Online. Leipzig: Max
Planck Institute for Evolutionary Anthropology. http://wals.info/ (7 May, 2014).

o~

4

b .

S
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LexicalForm

writteniep Strivg
A

Lexicon

| languageString

. McCrae, John, Dennis Spohr & Philipp Cimiano, 2011, Linking Lexical Resources and Ontologies on the
Semantic Web with lemon. The Semantic Web: Research and Applications, 245-259. http://pub.uni-
hlﬁemMuurfﬂmmmmhaﬂ&mﬂﬂzmm-im

Lemon is a proposed architecture for Lexicons in RDF and | used their model as a skeleton.
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8/ T ._ |
[_,1

6."’ Future Work: Glosses

1'“-11 1!

r-‘j" TR
Tk Each entry could be Imked to Wiktionary or
t‘o’:’ Wikipedia pages in the analysis language for

| their referents.

K

3 Q‘ * The linguist would have to do and verify this

, work, so this is not likely to happen until
=l

"@,}_ linguists see the value of it.

| ~ * These pages are linked to entries for the

f.? same referents in other languages.
ot

~u‘. i

Y bl L de

{%}L -L__,a n. Ja..:"'

N5
™
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"I |
There are tools out there to help

W|th maklng these links...

TR
. _J

. OpenRefine http://openrefine.org

* Dbpedia Spotlight http://dbpedia-
spotlight.github.io/demo/

".-"
J
't

,.-;'.
[ [

_,4

ﬁj_
,i:i‘f.l But none of them are adapted (yet) for this
- purpose.
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| take a Flex database, like this example database...and Export the parts that are important to me as LIFT

XML.

i Enginhs - FeidWorlo Language Explorer

Fle SendReceve [dit Veew [ots Joset Foomat Tookk  Paper  Window Help
Lexicon

ﬁ a Eruglich

i | Leoocon B Headword £ Leonere Forr Grammascsl info. (Full)
b Show Al Show All Show Al
E| Dhctionary - -
I.‘.alu:l ‘Werds NOoun
*mi T T— SOUn
P Bt Rl & g
Noun
+
situate situate Adjective
situated situated Adjective
Adjective
situatio situation Noun
n Noun
Noun
Noun
Noun

e rmnmn:: sitz-

|y Grammme |40k

ﬁ === | Siva Siva
“lsix six

02/ Wy /2004 02 May/ 201 Cumue 171 Na Parser Loaded

sitz-bath Noun

Noun

Adiective

B Show Hidden Fields

situated [siti-a-ted] (der. of situate) adj 1)

having a position 2) placed with respect |

Sanse 1

=Sanse 7

Varianis

Allomorphs

E

situated
stem
Derivative

situate

E

" sit'i-a-ted

1 having a position

| Adgactive

= placed with respect to any
other object

Adsective

iR
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LIFT XML

<entry dateCreated="2014-05-02T15:49:002" dateModified="2014-05-02T15:49:002"

1d="sisal-grass 0047e7a0-5dbe-40eB-3fd6-a244fBacebld"

uid="0047aT7al-5dba-40aB-9fd6-a244fBacabid">

<lexical-unit>
<form lang="en">
<text>sisal-grass</text>
</form>
</lexical-unit>

<trait name="morph-type" value="stem" />
<pronunciation>
<form lang="en">

<text>sis'al-gras</text>
</form>
</pronunciation>
<sense 1d="382513ad-f2e9%-44fd-b9f0-9e3£f185balb1">
<grammatical-info value="Noun"></grammatical-info>
<definition>
<form lang="en">

<text>the prepared fiber of the American alce, used for cordage</text]

</form>
</dafinition>
</sense>

</entry>
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~ (Extensible Stylesheet
Language Transformation)

This is where | spent most of my time on the project, tweaking the transformations to pull out the
important structure and data.
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":,... I\/Iappmgto URIs Preﬂx Reference

| 8 ROTO0 T
~ *gold:Noun

 http://purl.org/linguistics/gold/Noun
| ¢ lemon:sense

| * http://lemon-model.net/lemon#isense
ol * Lemon is a proposed model of lexical information in RDF.

| * lexsil:Grammaticallnfo
J Point to the definition of Grammatical info on my server.

- * Semantic Domains
* These are already structured and in-depth.

* mylex:sixteenmo_fd24c341.3793.48ab.b978.9ef84
8fa8f89

* Point to the specific lexical entry with this name in this lexicon.

R S A

The Prefix, or part before the colon, is a shortcut pointing to an authority that catalogs such things, their
catalog is called an Ontology.
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Subject

Predicate

Object

Imylex:d85533bb-0326-
42c2-b2d8-626aa8c95a74

lexsil:hasDefinition

"'sexto decimo"

Imylex:grammaticalinfo-
INoun

rdf:type

lexsil:Grammaticallnfo

Imylex:d85533bb-0326-

lemon:property

U2c2-b2d8-626aa8c95a74

mylex:grammaticallnfo-

Noun

Imylex:d85533bb-0326-
U2c2-b2d8-626aa8c95a74

rdf:type

lemon:LexicalSense

lmylex:sixteenma fd24c34

1.3793.48ab.b978.9ef848

lemon:sense

mylex:d85533bb-0326-

42c2-b2d8-

Pef848fa8f893

on

fa8f89 626aa8c95a74
|mvlex:5ixteen mo fd24c34 : e
1-3793-48ab-b978- old:acousticRealizall b i s tan-mo"

Imylex:sixteenmo fd24c34

1-3793-48ab-b978-
19ef848fa8f893

rdf:type

lexsil:SpokenRepresenta

tion

Imslavecivinanmaa fA24-32A

rrndavecivinonmea fAA-
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poature of et
ol one who |

This is a single entry from the example database from before.
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This is all of the data from the dictionary page before. Once the relationships are defined, we have 884
Facts.
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This is now an automated conversion...so | just have to point the process to an exported lexicon and push
play.
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)

A

by
'

~ * Badwee (Cameroon)
- Keith Beavon

~ « Bonggi(Malaysia)
Dr. Michael Boutin

# * Ewondo(Cameroon)
| Dr. Essono

|+ Marwari(India)

- Jonathan Dailey

gy

L ".":F‘- J' .

Test Databases for the Project

i e T ol T T
Large Databases

':Jnh. £:1

Small (Student) Databases
Field Methods/Data Mgmt.
* Fe?fe? (Cameroon)
* Hebrew (Israel)
* Japanese (Japan)
* Laari (Central Afr. Rep.)
* Mandarin (China)
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Results:
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. The 5 Sudent Databases that | transformed:

* Laari

* Japanese
* Hebrew
* Fe?fe?

* Mandarin

cmeof -
E— R

=TT

-Total 146 373Tr|p|es (pieces of information).
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. The 4 Lrge Lexicons that | transformed:

* Badwee
* Bonggi

* Ewondo
* Marwari

-Total 2,164,469 Triples.

.-'..:-.!“"‘.."' B9 o ¥ S

_!' * An import of Webster’s Dictionary contained over
5 million triples by itself.
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W]

Ontology

1&; ‘How do we link multiple graphs?

AR 1 _
| e A have already Ilnked the data to external
~ and FLEx-internal resources: =
37 * My local definitions

Y * GOLD and Wikipedia for linguistic concepts

* Lemon for Lexical Structure
* |ISO 639-3 Ethnologue Codes

~ *these graphs is already linked to any other
;’?g graphs that link to the same resources

~...and linked to any resource that they link.

L 2 t_ LA R
o cae eeeihyipr
-# SO0 11 n&.
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Now that the data is linked, we can start to ask questions...
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AllegroGraph WebView 4.13.1  epostiony lexsil

@ Overview Queries Scripis Namespaces Adimin

Edit query

Query languags: sPARQL » | CQuery planner:  defous

ST R

raless Diwtiroy Fimssms Tolcar
o le=emclexizalfare Tlemese,
fpecan ledsiliBesdlose Tgioss .

fanmas skse: nu:—.hﬂ.t
WFILTER regusiTal

w { #
r:mlthl-ﬂhuhll iLang | Tgls
cTier by T

Ulser wuper

WebView Beia  Thecumentation

Reqult limic | p0 «  chow my namespaces, add a link to gquery * Eeastning

Ted Faite lamor: senes Tesmes,

Isenas :l'kmlls!amcﬂ. -I:lf.l'.ll.l.lﬂm-l =Fad N 1¥,

fust, *Hidg )

Earows Savn A5 A4 i mrpa ey et tnitfile
Result
Downbood as | SPARQL IBON "
bexeme gloss s s
I Eldpe= R Dt L1.2 bongriangyis aSSASIT, TAGA 430600 | e 4 2e 003 ded
Ivpa frudt 7| PR R F R L L
.
biCim b g
T R e W T R T
iy mingE 7 A 2UThAe 30 F0de TT(dcOA 4] c2
Bias Lo . IOl 41 I P07 [Rakab | Haabd
trzy’ Frul - F15b 880 dch] bS0T pedind ] 20%] 2
Thtuing manmoteen ES0SR. Al 487 7L0]
| spple
|mm by (195 ] i
___I;L" =3 .I.-.dln sl roued Tariey

Loy pares
Contexts

The primary database | used, Allegrograph, has two interfaces: this one for searching, and [click]
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fhe state, [
posture. of sl
ol onewho |
sty

this one for Browsing
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arch Syntax

«The prlmary tool used for searching RDF is a
" language called SPARQL. £

“* This language is related to SQL and is very
~ powerful, but as you'll see, it has a learning
curve.
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o

O :
ﬂSlmpIe Queries
%\_‘r WmeeEe IEKeelEeN

3 Which words hve a gloss of
“monkey”?

-b-miluil FUIC AL L J L L
select Distinct ?Iexeme ?gloss {?s lemon:sense ?sense.

?s lemon:lexicalForm ?lexeme.
?sense lexsil:hasGloss ?gloss .
?sense skos:narrowMatch ?sd
FILTER regex(?gloss,'monkey').
FILTER(langMatches(lang(?gloss), "EN"))}
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~ Simple Query (monkey)

I Entry Name

mandarin:hoftss! a204ba47
.a0b2.4b20.b762.¢53c01da
23c5

mandarin:ho/ftsa! a204bad7
.a0b2.4b20.b762.e53¢01da
23¢5

mandarin:ho/ftsal a204ba47
.a0b2.4b20.b762.e53c01da
23¢5

japanese:'sa.ru ad2aflel.38
92.435d.bdbf.b2d11cale60
4

-

japanese:'sa.ru_ad2aflel.38

92.435d.bdbf.b2d11cale60
4
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~ Simple Queries
mimm'ir--iﬁr

What are all the words that have a gloss
or definition including “moon”?

LI I L ]
select Distinct ?Ix ?def ?gloss ?s where {

{ ?7ent lemon:lexicalForm ?Ix .

?ent lemon:sense ?s.

?s lexsil:hasGloss ?gloss

FILTER regex(?gloss,'*(lune|moon)$’) }
UNION
{ ?ent lemon:lexicalForm ?Ix .

ent lemon:sense 7s.

?s lexsil:hasDefinition ?def

FILTER regex(?def,'(lune|moon)( |S)") 1} }
Order by ?s
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I‘!lomoll‘

"buaidn”

"mata-buaidn”

" N "clouds covering moon or
llgllt stars”

"kelomon" "very dark; no moon"

"Baton-talisman, batonnet
"Skos" mggique. baguette de fée
e utilisée pour rendre un culte a
la nouvelle lune. "

"mamua" "Pleine lune"

Badwee

Bonggi
Bonggi

Bonggi

Bonggi

Ewondo

Ewondo
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Simple Queries

éliect all ords ln the Semantic
Domain “5.2.3.1 Food from Plants”

[ ew%EE S W 1 K
select Distinct ?lexeme ?giuss T’sd ?s{?s lemon:sense ?sense.

?s lemon:lexicalForm ?lexeme.
?sense lexsil:hasGloss ?gloss .
?sense skos:broadMatch <lexsil:Ddp4-5.2.3.1>.
?sense skos:narrowMatch ?sd.
HFILTER regex(?gloss,'monkey').
HFILTER regex(?sd,'Ddp').
FILTER(langMatches(lang(?gloss), "EN"))}

order by ?s
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Simple Query (5.2.3.1 Food from Plants)

o lexsil:Ddp4-
"bembangan" "type fruit' :}%u

T} " " T lexsil:Ddp4-
biabas ava 52312

"= " " " lEKSi]:DﬂLﬂ;

ongur _grape. 5.2.3.1.2

lexsil:Ddp4-

" "
nut 2.2.3.1.1

boneei:angeur a539

8537.7494.4366.8e
1e.42e530f023e6

bongei:bembanean
a30d03d6.075a.455
a.b89b.783cde2f80e
d

bonggi:biabas 21da
9228.d571.4034.a34
e.54e2¢155ba0f

marwari:377T_6093
8c51.406¢.4167.9b4
4.66588b751505

marwari: ¥Ele_24

08f60b.35¢cd.4cbb.8
D47 ATOnhAfNAATE |

Notice that | have asked for “broad” matches. Semantic domains are hierarchical, so anything in category

5.2.3.1.2 is also contained one step up in 5.3.2.1.
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| didn’t have any related lexicons, and the lexicons | had didn’t have much information on borrowing...so |
thought that | wouldn’t be able to show this with my dataset. But...
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Borrowed Words

o o o e -
. | F I

anggur “grape”
nangurn ‘grapes"

| just learned:

lexsil:Ddp4-
52.3.1.2

lexsil:Ddp4-
D3 1.2

bongei:angeur a539

8537.7494.4366.8e
1e.42e530f023e6

marwari:39¥_6093
8c51.406¢.4167.9b4
4.66588b751505

Malaysia doesn’t grow grapes, so Bonggi adopted the Malay word
for grapes, which comes from Persian.

According to Shikhamanay, grapes were introduced to northern
India in the 1300’s by Persian Invaders, and grapes were common in
southern India

http://www.fao.org/docrep/003 /4689 7e/x6897e06.htm.

Take a look at the words for grapes from the previous search... This is part of the fun of cross-linguistic

study.
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1L
'U

| could make very complex queries:

fg * Show me all 2-letter affixes that are marked
for tense. In addition, show any aspect

| marking that is also included (if appropriate).
- Sort them by type of affix, then tense, then
language.

xiﬁ

* More lexicons and richer data means more

?;é interesting questions!
L1l

- —— o o
OO0 00 |
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How much data can an RDF

d_atbase hold?
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. RDF Scalablhty DBPedla (Wlklpedla)

® ."- LI »
OIS i)

q * The English DBpedia contains

it 1

~ *4.0 million things, Including
« 832,000 persons,

* 639,000 places,

» 372,000 creative works (including 116,000 music albums,
78,000 films and 18,500 video games),

» 209,000 organizations (including 49,000 companies
and 45,000 educational institutions),

* 226,000 species
» 5,600 diseases.

*470 million pieces of information from English
L AT T e il

Sahnwaldt Christopher. 2013. DBpedia: Abuut httn ffdbﬂedja .org/About (7 May, 2014).

i

)
e
. gt

i

= el e

T
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RDF Scalability: DBPedia (Wikipedia

~_ *Dbpedia contains 119 languages

* 24.6 million images
» 27.6 million links to external web pages
* 67.0 million links to Wikipedia categories

~ «Total: 2.46 billion pieces of information
(RDF triples)

b, eijle 4 &
] aes seln .
Sahnwaldt, Christopher. 2013. DBpedia: About. http://dbpedia.org/About (7 May, 2014).
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.Clu " |
g: Digital Stewardship

-

h.;--} I.f'"-.! [

"t;"'j" 'ﬂm' = - T L it _ h
k J * Publishing digital data is a step toward SIl's End C:
| * SlLexiststotheendthat:

'% Individuals and communities benefit from our
| contribution to an increasing body of knowledge
. ' regarding the world's languages and cultures, and to
| the academic and professional disciplines related to our
| work in language development.

S : W
| "%_ * Could offer this as a service
.

* Single requests for users (Web interface)
* Internal Access

i :;oi * APIsand Subscriptions for Academic Organizations
‘!‘g:% « Make Structured Information Available as a service.
BEROe000 ||| C
& _QL_ i {’j. J‘I.E'
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1L

o

g. Beyond the Proof of Concept

f"‘}""'
-rrli\."'"

ot

* My Current Test s small-scale.

._,.-' !

t‘g * 7 million pieces of information across
E:gl" 9 Lexicons

X

;1 * | used Allegrograph as a database server.

‘)jl +» Offers Value-added features for work with RDF.
bl | * Free to use up to 5 million triples per graph.

- *Running on a rented server.
- ¢ Access is SPARQL and Gruff-only (not yet user

A.'

. friendly).

'\ll‘. OO0 1| -

cosee elaeli
i I L) G

S
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L {; |

j Build a More User-Friendly Interface

“'H

" To be used by members of the language
- community and linguists, the database needs:

Qj * A Simple web interface for asking easy

t ~questions and setting limits.

:%ér » Web-based graphical ways to view and

~ manipulate graphs.

L
o Program interfaces (APIs) to allow high-power
- computation.

Vil

. N—
~¢tJG.EWf“‘ %1
v seele H&.L
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. 1L LL r |
[_,1

g. Explore these Issues:

f"‘}""'
'*““" T AT
,J

L « Collection of Databases and Updates

g * Provenance and Status

O . Ishthii Iﬁ:;icnn a rough draft, published, consultant
r’“lg_j checke

|« Digital Rights
g:%‘ﬁ * How does the linguist get credit?
D% v Security Constraints

.
[’ﬁ * Funding for more Powerful Server and license

‘3"; * With a paid license for the organization, or by adopting
& and adapting free technologies: ...the sky’s the limit.

ﬂlt" r’. S ihiliilrs 74

| L) [ |L i !
i i 1 L) &

{Q . I&I.
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1L LL r |

| and the Interesting Questions...

}

. *Howcan thls be expanded to include other

t‘o;l elements in FLEx (Grammar, Phonology, Texts, i
E:gf' Discourse)?

f a.,.

~ *How can we help the user with
, Disambiguation to link to other external
"!,;, URIs?

- * Can this become my Master’s thesis?

' i J L_ j {1 I\hi:f-r
O o ¢
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W
L)

i

> i

| Thank

! i s
u =T,
T s

L eeTATe e e
| * Dr. Gary Simons

.S * For m?king this all sound easy, but then guiding me as | found out it JZ
wasn’t.
LS ;

| * The Fieldworks team.

“'f“*L:f‘_] * For getting us this far.

|+ Dr. Boutin and Dr. Kroeger
SN * For helping to set up the Independent study.

T * Dr. Michael Boutin and Jonathan Dailey

* For permission to use their Lexicons

"Jﬁ * Prof. Essono, Keith Beavon, and the Field Methods
o8 Students of 2013 and 2014
*"f! * Whom I've worked with, but unknowingly provided test Lexicons.
-
oS 19
o'®; |33;,.i‘=21j?-. g ae
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ora” 3

AL 9 _so here's a bunny with a pancake on its head.
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