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This paper discusses the main issues encountered in the design of domain ontol-
ogy to represent ancient literary texts that survive only in fragments, i.e. through
quotations embedded in other texts. The design approach presented in the paper
combines a knowledge domain analysis conducted through semantic spaces with
the integration of well established ontologies and the application of ontology de-
sign patterns. After briefly describing the specific meaning of “fragment” in a lit-
erary context, the paper gives insights into the main conceptual issues of the
ontology design process. Lastly, it outlines the overall architecture of protocols,
services and data repositories which is required to implement a digital edition of
fragments based on the proposed ontology.

<=>8?6@ Digital library; fragmentary texts; domain ontology; ontology
design.

AB) %C78>7?D:7E>C)

Recently, cyberinfrastructure has been defined as the technological infrastructure
needed to properly support the broad development of computing across the disci-
plines including the humanities. One facet of this humanities cyberinfrastructure is
to develop new models and tools, such as the development of standards to repre-
sent new digital editions of ancient texts [1]. Standards, protocols and tools now
available to scholars constitute the starting point to deal with one of the most chal-
lenging problems, the digital representation of collections of fragmentary texts:
this requires us to rethink critical editions by shifting from a printed-based repre-
sentation to a digital one.
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3.  Approach
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U9-)88&;$.,(+0$)(,$B8=0.,(,6$19.2$.2,$@)40$)8*7(9.2+$)'.,($.2,$(,6=B.97-$7'$
2,$7(9*9-)8$0,+)-.9B$05)B,$ 69+,-097-0$.7$.17$69+,-097-0;$9-$ 7(6,($.7$ (,5(,0,-.$
.2,+$9-$)$49:69+,-097-)8%*()52<42,$(,0=8.$90$0271-$9-$U9*<$!<$
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5.  Ontology Overview

A2,$5(7570,6$7-.787+8$90$4)0,6$7-$.2,$.2,7(,.9B)8%$)00=+5.97-$.2).$'()*+,~.0$67$
-7.$)B.=)88&$,/90.$7=.096,$7'$0B278)(0250.97-0<$U(7+$)-$7-.787*9B)8$5,(05,B:
.93,:$.290$ )00=+5.97-$ 58)B,0$ '()*+,-.)(&$.,/.0$ B870,($ .7$ 9-.,(5(,.).97-0$ .2)-$ .7$
LLO<$A2,(,7(,;$)$-, 1$B8)00$B)88,6$.,/.=)8:9,(5(,.).97-$1)0$B(,).,6$)0$)$0=4B8)00$

R R R R KRR

2$12,-$B8)00,0$ 7($5(75,(.9,087'$ .2,$ 7-.787*&$ )6 +,-.97- 6$9-$.2,$../.:$.2,&$)55,)($ (,05,B:
.93,88$9-$)$0)-0$0,(9'$'7-.$)-6$9-$9.)89BO<BBYID, 05 7($5(75,(.9,0$7'$.2,$7-.787*&$)(,$+,-.97-,6$
9-$.2,$.,/.:$.2,&$)55,)($(,05,B.93,889-$)$0)-0$0,(9'$'7-.$)-6$9-$9.)89B0<$
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7'$.2,$9-.,(5(,.).97-$B8)00$ 6,'9-,6$ 48 L2987 XH8)8;$)$ 67+)9-$ 7-.787*&$)9+,6$).$
(,5(,0,-.9-*$5298707528$)-6$529870752&:(,8),6$B7-B,5.0<$A2,$6,(93).97-$ 7'$'()*:
+-.$'(7+$.,/.=)8%$9-.,(5(,.).97-$(,'8,B.0  $.2,$6,,5$2,(+,-,=.9B)8$-).=(,$7'$,3,(&$
5298787*9B)8$)B.939.&;$'(7+$.2,$9-69396%).$7)*+,-.0$9-096,$0=(3939-*$.,/.0$.7$
.2,$'7(+=8).97-$7'$3)(9)-.0$)-6$B7-W,B.=(0$)9+,6$).$(,0.7(9-*$.2,$7(9*9-)8%.,/.$7'$
0=(3939-*$17(@0<%$

\7(,73,(;$9-$7=($7-.787*&%$1,$)00=+,$.2 ).$,3,(&$.,/.=)8%9-.,(5(,.).97-$90$0=5:
57(.,6$4&%$)$5=489B).97-$12,(,$)$0B278)($596,0$,396,-B,0$9-$0=557(.$7'$.2,$)(:
*=,6$ 9-.,(5(,.).97-<$ G-$ (,*)(60$ .7$ .2,$ 0B,-.9'9B$ 67+)9-;$ OHP$ 96,-.9'9,6%$ )*,-.0;$
B8)9+0$)-6$W=0.9'9B).97-0$)(,$.2,$+)9-$ B68 (,>=9(,6$.7$5(7396,$0B278)(8&$ 690:
B7=(0,$19.2$)$B7+5=.)48,$0.(=B.=(,<$ G&B$9-$.2,$XB278V-.7$7-.787*&;$0B278)(8&$
690B7=(0,$90%(,5(,0,-.,6$)0$+)6,$=5$ 7'$)88-0$.2).$)(,$0=4+9..,6$4&$)*,-.0$S-7.$
W=0.$ 0B278)(0$ 4=.$)807$ 07'.1)(,$ )*,-40¥6%$ )(,$ 4)B@,6%$ =5% 4&$ W=0.9'9B).97-0$ ,/:
5(,00,6$19.29-$67B=+,-.0$7'$69",(,-.$@9-608%e.$)-$)40.()B.$8,3,8;$.290%$(,5(,0,-.):
.97-$90% 3)896%$)807$ '7($.2,$5298787*9B)8$ 67+)9-;$ 12,(,$ 9-.,(5(,.).97-0$ S'()*+,-.0;$
B7-W,B.=(,0;$,.B<T$)(,$,/5(,00,6$9-$)-6$0=558$4&$0B278)(8&$5=489B).97-0$3SB(9.9B)8%
,69.97-0;$B7++,-.)(9,0;$5)5,(0;$,.B<T<$e-$(36&%$,/90.9-*$7-.787*&$.2).$90$0=9.)48,$
'7($ ,-B769-*$ .2,$ 494897*()529B$ +,.)6).)$ 7'$ +76,(-$ 5=489B).97-0$ 90$ .2,$ %94897:
*()529B$ V-.787*&$ S%G%VT$ OlIP<$ %G%YZ0$.$)30$ .2).$9.$)88710$ )-&$ ,/90.9-*$
494897*()529B$8,*)B&$0B2,+)$.7$4,$B7-3,(.,6$9-.7$9.0$'7(+).;$129B2$B)-$2,85$73,(:
B7+,$.2,$8)B@$7'$9-.,(75,()4989.&$6=,$.7$.2,$8) (*,$-=+4,($7'$)3)98)48,$494897*()52:
9B$'7(+).0<$

U7($.2,$(,5(,0,-.).97-$ 7'$0=(3939-*$ 17(@0%$ 1,$ 8,3,()*,6% .2,$)8(,)6&$ ,/90.9-*$
U=-B.97-)8$j,>=9(,+,-.0$'7($%94897*()528%j,B7(60$SUj%| T$O!'P<$A2,$73,()88$0.(=B:
=(,$90$B=((,-.8&%$4,9-*$(,39,1,6$7-$.2,$4)090$7'$cGMVc:cj\$5(9-B958,0$0!IP<$V-B,$
B7+58,.,6;$.290$ 5(7B,00$ 027=86$ 8,)6$ . L)% 74W,B.$ 7(9,-.,6$05,89'9B).97-$.2).$
+)&$ (,58)B,$ R$ ,3,-$ 9-$ 7=($ 7-.787*&$ R$ .2,$ B=((,~.$ VIN$ 9+58,+,-.).97-<$ A2,$
B8)00,0$ 6,(93,6$ '(7+$ .2,$ Uj%j$ 7-.787*&$(,0,-.$ 07+,$ 089*2.$ +769'9B).97-0$ (,:
>=9(,6$.7$'9.$.2,$-,,60$ 7'$5(75,(8&% (,5(,0.9-*$)-B9,-.$17(@0<$ G-$5)(.9B=8)(;$.2,$
B8)00$.,/.$5)00)*,$1)0$5(7396,6$19.2$5(75.9,05(,,((9-*$.7$.2,$.75787*&$ 7'$.,/.$
5)00)*,0;$-)+,88$.2,%0,.$7'$(,8).97-0295089@,$ 9-B8=097-;$5(7/9+9.8;$,.B<T$.2).$ B)-$
4,$9-6=B,6$12,-$B7+5)(9-*$).$8,)0.$.17$., /.$5)00)*,0<$A290$.75787*&$R$,3,-$9'$-7.$
&,.$'7(+)89?,6$19.29-$)-$7-.787*&$R$1)B8$9-,6$9-$.2,$'()+,17(@$7'$.2,$¢)-7-9:
B)8$A,/.$X,(39B,0$5(7.7B78$ SCAXT$O!dP;$129B2$90$7-,$7'$.2,$+)9-$B7+57-,-.0$7'$.2,$
)(B29.,B.=(,$96,-.9'9,6$.7$9+58,+,-.$.2,$7-.787*&$S0,,$X,B.97-$#$'7($+7(,$6,.)980T<$

M7=4.$)-6%$=-B,(.)9-.&;$)0$9.$1)0$B7-'9(+,6$4&$.2,$5(,89+9-)(&$ @-718,6*,$67:
+)9-$)-)8&090;$)(,$)-$,00,-.9)8$5)(.$7'$.50B278)(8&$690B7=(0,$)47=.$'()*+,-.0<$eB:
B7(69-*$ .7$ .2,$ B8)009'9B).97-$ 5(757018% O!I'P;$ .2,$ =-B,(.)9-.&$ 9+589,6$ 4&$ .2,$
5298787*9B)8$690B7=(0,$5,(.)9-0$,00,-.9)888%$B).,*7(9,03 7'$ 3)*=,-,00$ S9<,<;$.2,$
17(@$9$1)0$5(74)488$1(9..,-$)(7=-6$k$6). $4=.$1,$67$-7.$2)3,$,-7=*2$,396,-B,0$
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7$5(73,$9.T$)-6$4,89,":'=-B.97-$S9<,<;$]9}¥%£.,0$.2,$17(@$gJ=.27(3/;$12,(,$k$
)..(94=.,0$9.$.7$mT<$G-$.2,$5(9-.,6%(,",(,-B,$,69.97-$7'$290.7(9B)8$'()*+,-.)(&$ .,/.0$
,69.,6548$Y)B7485)-$=-B,(.)9-$)..(94=.97-$90$579-.,6$7=.$48$=09-*$>=,0.97-$+)(@0%
S7-$7($+7(,$9-69B).9-*$69",(,-.$6,*(,,0$ 7'$=-B,(.)9-.&T;$)-6$.2,-$9.$90$,/58)9-,6$
19.2$+7(,$6,.)980$9-$.2,$B7++,-.)(&<$V-B,$.2,$=-B,(.)9-.&$ 9+589,6$4&$ 0B278)(0Z$
9-.,(5(,.).97-$90$+)6,$,/589B9.;$9.$4,B7+,0$5700948,$.7$.)@,$9.$9-.7$)BB7=-$12,-$
69058)&9-*$9-'7(+).97-$.7$=0,(0;$ 7($12,$(,.(9,39-*$9-'7(+).97-$'(7+$.2,$ @-71:
8,6%,$4)0,<$U7($9-0.)-B,;$0B278)(0$B7=8694'(7+$)$'=-B.97-)89.&$)88719-*$.2,+$
7$877@%$'7($W=0.$.270,%$'()*+,-.0$1270,$6).,$90$=-B,(.)9-$7($.2).$1,(,$=-B,(.)9-8&$
)--(94=.,6$.7$69",(,-.$)=.27(0$7($17(@0$4869",(,-.$0B278)(0<$e.$.290$+7+,-.,$1,$
)@,$9-.7$)BB7=-.$9-$7=($7-.787*&$.2, §@$67-,$4&$.2,$]dc$i-B,(.)9-.&$j,)07-:
9-*$'7($.2,$]7(86%$]96,$],4$9Q$Q(7=5$0!"P $.7$(,5(,0,-.$7-.787*9B)888&$67=4.$)-6$
=-B,(.)9-.&<$

Q93,-$.2,0,$9-9.9)8% (,+)(@0%$)47=.$.2,$ 2,(+,-,=.9B)8%-).=(,$ 7'$'()*+,-.0$)-6$
2,$7.2,($7-.787*9,0$9-3783,6;$1,$-,/.$6, 0B(94,$.2,$ +)9-$ 7-.787*&$ B7-B,5.0$)-6$
.2,$().97-)8,%4,29-6%$.2,$B279B,0$+)6,$6=(9-*$.2,$5(7B,00$7'$7-.787*&$6,09*-<$

5.1. Fragment and Witness

U()*+,-.0$)-6$B)-7-9B)8$.,/.0$5,(.)9-$.7$.1 7$69",(,-.$7-.787*9B)8$B).,*7(9,0;$09-B,$
2,$5(75,(.9,0$)-6$.2,$)/97+0$.2).$)(,$.(=, $'7($.2,$'7(+,($)(,$-7.$)81)&0$.(=,$'7($
2,$8)..,(<$a+59(9B)88&;$.290$")B.$B)-$4,$740,(3,6$9'$1,$.(8$.7$)5588%.2,$Uj%|$+76,8%
T7$'0%+,-)(&S$ .,/.0<$ A2,$ 4)09B$ )00=+5.97-$7'$ .290$ +76,8$ 90$ .2).$'7($ ,)B2$ 17(@$
07+,$+)-9',0.).97-0$)-6$,/5(,0097-0$,/90.<$h7+,(Z0$ Iliad 2)0$47.2$)$-7.97-)8$B7-:
B,5.$S.2,$B7-B,5.$7'$CG89)6DT$)-6$)0%+)580097-0$)0%$.2,$,/90.9-*$+76,(-$,69:
97-0$ 7'$.290$ ../.<$ V-$ .2,$ B7-.()(&:$ 'TEL7(@$ .2).$ 2)0$ 7-8&$ 0=(393,6$ .2(7=*2%
'(*+,-.0;$.290$ * - ()897?).97-$ 90$ -7.$ 3)8968G'$ 1,$ B7-096,(;$ '7($ ,/)+58,;$ .2,$ 870.$
17(@$Atthis 1(9..,-$4&$h,88)-9B=0;$1,$B)-$(,,($.7$.2,$-7.97-)8$ B7-B,5.$'7($.290$
17(@%$4=.$.2,(,$)(,$-7$,69.97-0$7'S. 248 this .2).$1,$B)-$5(75,(8&$(,*)(6$)0$,/5(,0:
097-$,/,+58)(0$9-$.2,$+,)-9-*$6,'9- 6$4& $Uj%j<$G-6,,6:$'()*+,-.08)(,$*-,()88&$
5=48902,6$9-$ B(9.9B)8$,69.97-0$ 12,(,$$3(& *(7=5,6$ 48$89.,()(&$ *,-(,;$ B2(7-7:
87+9B)8$7(6,(;$7($48$.2,$)=.27(0$.2,&3)(,$)..(94=.,6$.7<$
U()*+,-.0$)(,$)81)&0$0B278)(8&$(,B7-0.(=B.97-0$)-6$9-.,(5(,.).97-0$7'$.2,$B7-:
-$)-6$0.(=B.=(,$7'$870.$ 17(@0<$ XBATBH)0,$.2,9($2857.2,0,0$)47=.$'()*+,-.0$
7-$.2,$9-.,(5(,.).97-$7'$5)00)*,0$7'$0=(3930-*$17(@0$.2).$4,)($,396,-B,$'7($870.$)=:
27(0$)-6$17(@0<$]2,-$0B278)(0$5=48902$'()*+,-.0$.2,&$=0=)888$9-69B).,$'7($,)B2$
'0*+,-.$.2,$0=(3939-*$17(@0%$.2).$4,)($19.- ,00$'7($9.<$A,/.0$7'$.290$ @9-6$)(,$B)88,6$

$$5555$$555555LSSPSSSESPPPSSESPPSSSS
3 Die Fragmente der Grieschischen Historiker;$3<$Y)B74&;$U<$G:GGG<$%,(89-$:$N,96,-$!HId:IH"b<$
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19.-,00,0;$4=.$'(7+$)-$7-.787*9B)8$579-.$7'$39,1$C.7$4,$19.- 00$'7($)$'()*+,-.D$90$
2,$(78,$58)&,6$4&$ 05,B9'9B$.,/.$5)00)*,0$9-$(,8).97-$.7$)$'(*+,-..$ ().2,($.2)-$)$
@9-6$7'$.,/.<$

G-$7=($7-.787*&:$.2,$.,/.$5)00)* $B8)00$)B.0$)0$)$4(96*,$4,.1,,-$'()*+,-.0$)-6$
0=(3939-*$17(@0<$e$'()*+,-.$90$)$0B278)(88$9-.,(5(,.).97-$129B2$2)0$)8(,)6&$4, -$
5=48902,6$)-6$B)-$2)3,$7-,$ 7($+7(,$07=B,0;$-)+,8&$.,/.$5)00)* 0$ 7'$ 0=(3939-*$
17(@0$.2).$4,)($19.-,00$.7$.2,$870.$ 17(@H29B2$)$'()*+,-.$90$)..(94=.,6<$e$.,/.$
5)00)*,$)81)&0$(,",(0$.7$)$05,B9'9B$,69.97-[$9-$.2,$7-.787*&$.290$90$,/5(,00,6$4&$.2,$
"B.$.2).$)$.,/.$5)00)*, $90$)$0=4B8)00S4Z0$a/5(,0097-U()*+,-.:$)-6$.2,(, 7(,$
2,30B75,$7'$)$5)00)* $90$)81)&0$9.0$ (7K, $,69.97-<$]2,-$6,)89-*$19.2$+=8.958,$
,69.97-0$7'$.,/.0;$)-6$,3,-$+7(,$07$12,-$6, )89-*$19.2$3)(9)-.0$)-6$B7-W,B.=(,0;$9.$
90$7'$5(9+)(&$9+57()-B,$.7$(,",($,3,(&$./.$5)00)* $.7$)-$,/90.9-*$,69.97-:$-7$+).:
A($9'$5(9-.,657(369*9.)8<$X9-B,$,)B2$, BBY{S,0.)48902$)$69"(,-.$.,/.$'7($)$*93,-$
5)00)*,;$.,/.$5)00)*,0$=0,6$19.27=.$(,,(-B,$ .7$)-$,69.97-$R$=-8,00$9.$90$9+589B9.$R$
)(,$-7.$5(,890,$,-7=*2<$$

A2,$8)0.$)B,.$7'$.,/.$5)00)*,0$.7$4,$B7-69,6$90%.2,9($*()-=8)(9.8<$%&$*()-=8)(:
9.&$1,$+,)-$.2,$5(,B9097-$19.2$129B2$1,$B)-$579-.$.7$.2,$17(6$05)-$7'$)$.,/.$5)0:
0)*,<$ A2,$.75% (9*2.$ B8=0.,($ 9-$ U9*<$ I$ B8,)(8&$ 02710% 271$ 5298787%90.0$ =0,$ B, (.)9-$
(+0$)0$)$B77(69-).,$0&0.,+$.7$(,',($5(,B90,8&$.7%.,/.0<$V-,$7'$.2,$+70.$'(,>=,-.8&$
690B=00,6$5(748,+0$B7-B,(-9-*$'()*+,-.0$ 90$6,.,(+9-9-*$12,(,$)$'()*+,-.$0.)(.0$
)-6$12,(,$9.$,-60;$7($9-$7.2,($17(60;$'0=(9-*$7=.$12).$17(60$B7-.)9-,6$9-$)$+93:
-$07=(B,$.,/.$5)00)* $5,(.)9-$5(,B90,88%. 78'()*+,-. <$G-$)$69*9.)8$B7-.,/.;$1,$-, 6%
579-.,(0$.2).$)(,.$*(-=8)($,-7=*2$.7$)8 871$=0%$.7$)66(,00$09-*8,$17(60$)-6$,3,-$
09-*8,$B2)()B.,(0$7'$)$.,/.$5)00)*,:$0=B2%$)0$ CAX$ijK0$9-$.2,$ CAX$5(7.7B78<$ X9-B,$
-7.$,3,(&$@9-6$7'$(,07=(B,$)3)98)48,$ 2%],4:$271,3,(;$90$5(7396,6$19.2$)$89@,
8&$579-.9-*$+ B2)-90+;$1,$=0,$29*28&$5(,B90,$=-9>=,$96,-.9'9,(0$7-88$'7($.270,$(,:
07=(B,0$)8(,)6&%$)3)98)48,$19.29-$cAX$0,(39B,0<$

5.2. Attribution, Classification and Ordering

e-$7-.787*&$6,390,6$.7$5(75,(8&$ (,5(,0,-.$'()*+,-.0$-,,60$.7$2)-68,$7-,$7'$.2,$
+70.$'(,>=,-.$0B,-)(970$'7=-6$9-$.2,$0B2B)(8&$690B=0097-$)47=.$'()*+,-.0[$0B278:
)(0$+)&$690)*(,, $R$)0$9.$7". -$2)55,-03R$)47=.$.2,$)..(94=.97-$7'$)$'()*+,-.$.7$)-$
)=.27($7($.7$.2,$17(@$.7$129B2$9.$ 7/888:$5,(.)9-,6$.7$ S4,B)=0,$9-$+)-&$ B)0,0$
2,$.9.8,$7'$.2,$17(@$90$-7.$B9.,6$9-$.2,$>=7.).97-$7'$.2,$'()*+,-. T<$

A)/7-7+9,0$ )-6$ B8)009'OB).97-0$ =0,6$ 4&$ 0B278)(0$ .7$ 7(*)-92,$ '()*+,-.0$ +)&S$
73,(8)5%)-6$B2)-*,<$U7($9-0.)-B,;$9-$.2,$(,,(,-B,$,69.97-$7'$L(,07B().9B$529870752:
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9B)8$'()*+,-.0$,69.,6$ 4&$ M9,80$)-6$ n()-2$.2,$'()*+,-.0$)(,$ 69396,6$ 9-.7$.2(,,$
+)9-$B).,*7(9,0[$! TSestimonia; 1TSpsissima verba; dTSBnitations<$Y)B74&$9-$290%$,69.97-$
7'$290.7(9B)8$'()*+,-.0;$271,3,(;$09+58&690.9-*=902,0$4,.1, -$'()*+,-.0$4,)(9-*$
,396,-B,$)47=.$.2,$)=.27(Z0$89',;$B)886%monia;$)-6$B7-.,-. $'()*+,-.0$7'$.2,$870.$
17(@0;$B)88,6$5(75,(§&dk menta<$e55889-*$.2,$CB8)009'9B).97-$5)..,(-D$O1#P$.7$.290%
5(748,+,$9.$90$5700948,$.7$B7((,B.8&${,5(AD0$B7+58,/$(,)89.&$7'$'()*+,-. $B8)0:
09'9B).97-0;$48$89-@9-*$)-$)..(94=.97-$.7$)$'()*+,-. $39) B2 Bttribution$5(75,(.&<$
12).$90$ 9+57(.)-.$2,(,$90$.7$ @,,5$)88$ .2,$ 5700948,$ B8)009'9B).97-0$ BS,)(8&$ 690.9-B.$
(7+$.2,$)B.=)8$7-.787*9B)8$B8)00,0; 3B $$. 7$9+5(73,$)-6$,-0=(,$.2,$ 7-.787*&Z0$
)5589B)4989.8$.7$69"(,-.$*,-(,0$7'$'()*+,-.0<$

€0$')($)0$B7-B,(-0$'()*+,-.)(&$.,/.0;$1,$6,)8$0=40.)-.9)888$19.2$.2,$'788719-*$
@9-60$7'$)..(94=.97-0[$! T$B2(7-787*9B)088).07-0$59<,<;$6).9-*$.2,$'()*+,-.$)-6$9.0%
B7-.,-.T;$(,5(,0,-.,654&$.2,$B8)00HATE ATTRIBUTIONFS$IT$)..(94=.97-$.7$)-$)-B9,-.$
870.817(@;$7($,3,-$.79)$17(@%$0,B.97-;$(,5(,0,-.,6 SA&RK ATTRIBUTIONF$ATS)..(94=:
97-$.7$)-$)=.27($ 129B2$ B7((,057-60$ . ARTHOR ATTRIBUTION<$ A2,$ 0=5,(B8)00%
ATTRIBUTION$ 1)0$9-.(76=B,6$'7($(,)07-0$B7-B,(-9-*$.2,$(,9'9B).97-$7'$0.).,+,-.0$
)-6$5)(.9B=8)(8&$9-$7(6,($.7$4,$)48,9TWB9I).,$)-$=-B,(.)9-.&$7'$07+,$6,%(,,$.7$
)..(94=.97-$0.).,+,-.0<$ M,)89-*$ 19.2% '()* +,-.0% +,)-0$)807% 6,)89-*$19.2$ .2,%).:
. +5.$7'$0B278)(0$.7$6).,$'()*+,-.0$7-$.2 ,$4)090$7'$.2,$,3,-.0$6,0B(94,6$7($)88=6,6$
7$48$.2,$'()*+,-.0$.2,+0,83,0<$A2,$h907(9B)8$ a3,-.$\)(@=5$ N)-*=)* $Sha\NT$
5(7396,0$)$0=9.)48,${MU$+76,85.7$,-B7@B(7-787*9B)8$B7-B,5.0<$X9-B,$9.$2)0$4, -$
5(73,-$.2).$ha\N$ B)-$4,$9-.,%().,63  19.2$47.2$cGMVC:cj\$)-6$19.2$ .2, $CAXS
5(7.7B78$0!_P;$9.$1988%$4,$5700948,$.79%B&B:$$)(B29.,B.=(,$)-6$(,88$7-$9.$.7$
-B76,$6).,0$)-6$,3,-.0<$

U=(.2,(+7(,;%,3,-$.2,$7(6,($B270,-$4&$ .2,$,69.7($.7$)(0-*,$.2,%'()*+,-.0$9-$
2,$5(9-.,6$,69.97-$90%+,)-9-*'=8$09-B,$80=40=+,0$)$28&57.2,.9B)8%$ (,B7-0.(=B.97-$
7'$.2,$870.$7(9*9-)8$-)(().93,$0,>=,-B,<$A2,$5(75,(flbcedes; )87-*$19.2$9.0$9-3,(0,$
5(75,(.&S$follows;$2)0$4,,-$9-.(76=B,6$.7$(,B7(6$)6$+)@,$,396,-.$.290$9+589B9.$9-:
+(5(,.).97-$)47=.$.2,$7(9*9-)8%$0.(=B.=(,$)-6$6,3,875+,-.$7'$)$'()*+,-.) (&$17(@<$
G-6,,6$9-$.2,$B)0,$7'$'()*+,-.0$'(7+$6()+ ).9B$58)&0$S89@,$.()*,69,0$)-6$B7+,69,0T;$
)0$1,88$)0$9-$.2,$B)0,$7'$'()*+,-.0$'(7+890.7(9B)8$ 17(@0;$69",(,-.$B279B,0$)47=.$
5709.97-9-*$)$'()*+,-.$9-$.2,$73,()88%$0.(=B.=(,$7'$.2,$.,/.$B)-$-7.9B,)48&$B2)-*,$9.0$
+,)-9-*<$$

5.3. Variants and Conjectures

¢(9.9B)8$)55)().=0$90%$.2,$.,(+$4&$ 129B2$5298787+90.0$=0=)88&S$(,',($.7$.2,$5)* $0,B:

$$$$5$5$$5$53$SPPPSPSPPSPSSPSPSSSP
4$M9,80;$h<$:$n()-?;$Pub Fragmente der Vorsokratiker.$G:GGG<$%,(89-$!H*<HH"|
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97-$7'$)$B(9.9B)8$,69.97-$12,(,$3)(9))89-*0$)-6$B7-W,B.=(,0$)(,$(,B7(6,6$)-6$
5(,0,-.,6$.7$.2,$(,)6,(<$h71,3,($.2,$B7-B ,5.$7'$B(9.9B)8%$)55)().=0$90$-7.$09+58&$
)5589B)48,$.7$.2,$7(*)-9?).97-$7'$9-'7(+)97-$9-$)$5(9-.,6$+,69=+<$G'$1,$'7(+)89?,$
9.0$0,+)-.9B0;$12).$1,$740,(3,$90$.2,$0-43)8$7'$.2,$B7-B,5.0$ 7'$3)(9)-.$(,)69-*0$
)-6$B7-W,B.=(,0<$A2,$+)9-$-73,8.8&$7'S (,B,-.9-*$.2,+$19.2$.2,$5(7570,6$7-.78:
7*8$90$.2,$570094989.8$7'$(,5(,0,-.9-*$)BHE009-*$./.=)8$9-.,(5(,.).97-0$4,&7-6$
2,$89+9.0$7'$5(9-.,6$477 @0$)-6$690B9589-)(&$'9,860<$
X9-B,$.2,$.,/.$7'$'()*+,-.0$90%,00,-.9)888&%.2,$.,/.$7'$.2,9($19.-,00,0$19.2$.2,$)6:
69.97-$7'$0B278)(0Z$.,/.=)8%9-.,(5(,.).97-9:;2,$(,)69-*$)-6$B7-W,B.=(,03(,B7(6,6$9-$
2,$)55)().=0$ 7'$)-$,69.97-$ 7'$'()*+,-.0$ )B.=)88&S$(,',($.7$.2,$.,/.$7'$.270,$19.:
-,00,0<$V-B,$1,$)(,$)48,$.7$ 73,(B7+,$ .2,$52&09B)8$ 89+9.0$ 7'$ 5(9-.,6$ ,69.97-0$ 4&$
W79-9-*$ .7*,.2,($ 3)(9)-.0$ )-6$ B7-W,B.=(,0$ (,/,((9-*$ .7$.2,$ 0)+,$.,/.0;$9.$)807$ 4,
B7+,0$5700948,$.7$877@$).$.2,$.,/.08)5+$$)-6$4(7)6,($5,(05,B.93,:$19.2$5700:
948,$B7-0,>=,-B,0$'7($7=($@-718,6*,$)-6$B7+5(,2,-097-$7'$.2,+<$$
U7($9-0.)-B,;$+)-&$0B278)(0$17(@9-*$7-$e.2,-),=0$17=86$)807$89@,;$12,-$877@:
9-%$).$.2,$.,/.$7'$290$17(@0;$.7$4,$)4&H@,$9-.7$)BB7=-.$.2,$3)(9)-.0$)-6$B7-W,B:
=(,0$(,B7(6,6$4&$.270,$0B278)(0$ 127878 ,69.,6$'()*+,-.0$'7($129B2$e.2,-),=0$
4,)(0$,396,-B,<$€0$.,/.$5)00)*,0$)81)&0%(,,($.7$)$*93,-$,69.97-;$3)(9)-.0$)-6$B7-:
W,B.=(,0$)807$-,,6$.7$4,8(,,((,6$.7$)$0BY'9B$,69.97-$7-$129B2$.2,&$B)-$4,$+)55,6;$
9-$7(6,($.7$4,$B7((,B.8&$9-.,(5(,..6<$U=(.2,($5(748,+0$(,8).,6$.7$3)(9)-.0$)-6$B7-:
W,B.=(,0$9-$)$69*9.)8$ -39(7-+,-.$ 9-B8=6,$.2,9($)=.7+).9B$ /.()B.97-$'(7+$ B(9.9B)8$
)55)().=0,0$)-6$271$.7$+)5$.2,+$.7 $.2,$.,/.$5)00)*,0$(,",((,6$.7$0'bP<$

5.4. First Ontology Population

G-$.290$0,B.97-$1,$6,08(94,$)$'9(0.$)..$5$575=8)..$.2,$ 7-. 787*8$4&$8,3,()*9-*$
7-$7'$.2,$)7(,+,-.97-,6$5(9-.,.68(,",(,-B,$  .7780;$.)48,0$7'$B7-B7(6)-B,0<$A290$)5:
5(7)B2$R$)9+,6$).$8,3,()*9-*$.2,$'7(+)8$0.(=B.=(,$7'$5(9-.,6%$(,,(,-B,$+).,(9)80$R$
90$* -,()89?)48,$.7$'()*+,-.0$7.2,($.2)-$290.7(9B)8$7-,0$)-6$B)-$4,$)5589,6$.7$7.2,($
+).,(9)80$5(7396,6$.2).$.2,&$)(,$(,5(,0,-., 6$9-$)$B7-090.,-.$)-6$0.(=B.=(,6$'7(+).;$
0=B2$)0$.)48,0$7'$B2(7-787*9B)8$6).,0$7($9-69B,0$7'$-)+,0$0!HP<$

A)48,0$ 7'$ B7-B7(6)-B,0$ B7-.)9-$ C2966,-$ 0,+)-. 9BOD;$ 0=B2$)0$)$890.$ 7'$ ,>=93):
8,-B,$0.).,+,-.0$)47=.$,-.9.9,0;$(,0=8.9-*$9-$.(958,0$89@,$Cg$90$.2, SOKDEKG-$.290$
B)0,;$.2,$,-.9.9,08)(,$'0*+,-.0$9-$69",(, -$(,,(,-B,$,69.97-0<$ e$.&59B)8$ B7-B7(:
6)-B,$,-.(&$'7($290.7(9B)8$'()*+,-.0$17=86%$4,$CUQ(h90.5dId)$U$I$0$UnQS CEBAMIO0S

$$ LA AR AR AR
°$UQ(h90 $90$.2,$B7-3,-.97-)8$)44(,39).97-$$7)B74820$ 17(@;$1298,$UhQ$90$ .2,$B7-3,-.97-)8%
)44(,39).97-$'7($\p88,(Z20$17(@%$Bigmenta Historicorum Graecorum.$G:q<$c788<$\p88,(;$n<$:$\p88, (;$A<$
$
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B7-B7(6)-B,$+,)-0$.2).$.2,$0)+,$'()*+,-.$1)0$5=48902,6$48&$Y)B748&$)0$'()*+,-. $I$
7'$)=.27($dId)$S0$h,88)-9B=0T$)-6$4&$\p88, ($).$5)*,$d_I$7'$378=+$7-,$7'$290$B78:
8,B.97-$S12,(,$h,88)-9B=0Z$'()*+,-.0$)(,$5=8902,6 T<$G.$90$17(.21298,$.7$-7.,.$2,(,$
271%$.290$0.).,+,-.$67,0$-7.$)B.=)88&$+,)-$.2).$.2,$.,/.$7'$.2,$.17$'()*+,-.0$,0:
)48902,6$ 4&$ .2,$ (,05,B.93,$ ,69.7(0$ 90H 09+ <$ G-6,,6;$ ,)B2$ ,69.7($ +)&$ 2)3,$
5(9-.,6$.2,$'0%+-.$./.$)BB,5.9-*$69",(,-.  $0B278)(0Z$9-.,(5(,.).97-0$S9<,<;$B7-W,B:
=(,0T$7($3)(9)-.$(,)69-*0$)..,0.,6$4&$.2,$+)-=0B(95.0<$$

X5,89'9B)88&;$ 1,$ B7-3,(.,6$.2,$.)48,0$ 7'$ B7-B7(6)-B,0$ 7'$ Y)B74&Z0$ ,69.97-$ (;:
B7(69-*$,>=93)8,-B,0$4,.1,-$'()*+-.0%  )0$-=+4,(,6% 9-$ Y)B74&Z0%$)-6$\=88,(Z0$
,69.97-<$ %&$ B7+49-9-*$ )=.7+).9B$ 5)(09)-6$ )$ ', 1$ +)-=)8% )6W=0.+,-.0$.7$ .2,$
VCi$7'$.270,$.)48,0;$9.$1)0$5700948 $/13B.$'(7+$.2,+$.2,$'788719-*$9-7(+):
97-<$U9(0.8&;$,)B2$'()*+,-.$1)0$)009*- 6% =-9>=,$96,-.9'9,(;$09-B,$ 1,$-,,6,6$.7$
(.'\($.7$.2,+$)0$690B(,.,.$ 74W,B.0$9-$ 1®.7$ /5(,00$ 7-. 78 7*9B)8$0.). . +,-.0$)47=.$
2,+<$A2,$8)4,80$=0,6$9-$5(9-.,6$,69.97-T8(,",($.7$'()*+,-.0$)(,$,-B76,6$)0$9-:
0.)-B,0$7'$.2,$B)-7-9B)8$(,',(,-B,$B8)0® 129B2$90$)$ 0=4B8)00$ 7'$ cGMVC:cj\Z0$)5:
5,88).97-<$ L()B.9B)88&;$ .290$ +,)-0$ .2).$ )$ '0*+-.$ B)-$ 2)3,$ +=8.958,$ 8)4,80$
)007B9).,6$.7$9.;$129B2$ 90$9+57(.)-.$4B 0B278)(0$ 7'.,-$ 69" ,($9-$47.2$.2,$)4:
4(,39).97-0$)-6$.2,$'7(+).$7'$B)-7-9B)8%(,",(, -B,0%$.2,8&$=0,$.7$(,",($.7$)-B9,-.$.,/.0<$
X,B7-68&;$1,$,-B76,6$,>=93)8,-B,$0.).,+ ,-.0$4,.1,-$'()*+,-.0$4&$=09-*$V]NZ0$
same-as 5(75,(.&<$N)0.88;$09-B,$.2,$.)48,087:B7(6)-B,0$)(,$7(*)-9?,6$48$)=.27($
)+,$9.$1)0$5700948,$.7$,-B76,$.2,$)..(3497-0$7'$'()*+,-.0$.7$)-B9,-.$)=.27(0$)B:
B7(69-*$.7$Y)B74&Z0$9-.,(5(,.).97-0$S, {}=:$.$K$90$)..(94=.,6$.7$)=.27($IT<$

6.  Representing Fragments by Ontologies: Proof of Concept

G-$.290$0,B.97-$1,$*93,$)$5(77'$ 7'$ Br$E'$ 271$ .2,$)473,$988=0.().,6$ B7-B,5.0$

2)(+7-92,$ 19.2$ )B2$ 7.2,($ 9-.7$ )-$ 7-.787*9B)8$ (,5(,0,-.).97-$ 7'$ '()*+,-.)(&S$

,1.0<$U7($.2,$0)@,$7'$B8)(9.&;$07+,$+9-7J960$1,(,$-7.$.)@,-$9-.7$)BB7=-.$9-$.2,$$

69)*()+0$ 988=0.().9-*$ .2,$ (,8).97-02950$ 4,.1-$ B8)00,0;$ 9-0.)-B,0$ )-6$ 5(75,(.9,0%

SU9*0<$1;$dT<$V-88$ B8)00,0$)-6$ 5(BHATDL,6$ (7+$7.2,($7-.787*9,08)(,$5(,:

'9/,6$48$-)+,05)B,0$.2).$(,,($+70.88$.7$1,88$ @-71-$7($)473,$+,-.97-,6$7-.787:

*9 0<$$
1.$B7-096,($)0%$)-$,/)+58,$.2,$'()*+,-.$1$7'$G0.(=0$.2,$¢)889+)B2,)-$9-$ Y)B7:

4870%,69.97-:$1270,$M7+)9-$K)+,05)B,$GEMKGMTS$OIIP$B)-$4,$=0,6$)0$ijG$96, -.9:

'&9-*$.2,$(,07(=B,<$$

$$$SS$SSS AU

B2$90$)$B788,B.97-$7'$Q(,, @$290.7(9B)8%'()*+,-.0$5=48902, GHBS:2,$ H

=(&<$
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A2,$9-.,(5(,.).93,$)B.$=-6,(8&9-*$.2,$9-69396=).97-$ 7'$.290$ () *+,-. $R$,396,-.$
9-$.2,$29,()(B2&$7'$.2,$B8)AASGMENTSR$90$4)B@,6$ 4006 $-) +,88$.2,$B(9.9B)8$
,69.97-$7'$'()*+,-.0$5=48902,6$4&$ Y)B748$29+0,8'<$A2,$(,07=(B,$(,5(,0,-.9-*$.290$
,69.97-$90%.2,3ijG$579-.9-*$.7%$.2,$ N94(R&'$ c7-*(,00Z%$ (,B7(6<$ G-$.2,$0,B.97-$ (,:
"((,6%.7$ 4&% .2,$CANONICAL REFERENCE$ CU*(h90.$dd $ U$1ID;$.2,$,69.7($5(7396,6%
,396,-B,0$ 0=557(.9-*$ .2,$ '788719-*$ '7(+)8$ 0.).,+,-.[$.2,$ 5)00)*,$ "#$ 7'$ e.2,:
-),=0Z$Deipnosophistae B7-.)9-0$S)BB7(69-*$.7$Y)B74&F$)$.97-$7'$)$870.$17(@$4&$
GO.(=0$.2,$¢)889+)B2,)-<$A290%$0.),:890$,/5(,00,6$4&$.17$5(75,(.9,0[Bas-source

)-6% has-attribution. A2,$'7(+,($9-69B).,0$.2).$)BB7(69-*$.7$Y)B74&$)$5(,B90,$5)00)*,$
7'$.2,$Deipnosophistae 90$B7-096,(,6$.2,$19.-,00$7'$)$'()*+,-.;$12,(,)0$.2,$8)...($
0.).,0$.2).$)BB7(69-*$.7$.2,$0)+,$,69.7($.3'()*+,-.$027=86$4,3$)..(94=.,6$.7$)$5,(:
07-$1270,$N).9-$PPELLATION$S9-$.290$B)0,$.2,$-)+, T$1)0$G0.(=0<$L (7396,6$.2).$1,$
2)3,$-7$)4078=.,8&$B,(.)9-$,396,-B,0$)-6$.2.$)-$)..(94=.97-$90%$,00,-.9)88&$)-$9-.,(:
5(,.).97-$)-6$.2=0$)$4,89,'=-B.97-:$.2,$0)+,$'()*+,-.$+)&$2)3,$+7(,$.2)-$7-.$
)=.27(3$)..(94=.97-<$$

e =
nformation objec] -
\1 — = Instance of
!
— Subclass of
cidoc-crm:
appellation Iabg‘ Property
!

frbroo:
expression

!
|
!
!
1

[

Y
canonical
reference

\
I
|

L

] urn:cts:greekLit
| \ :tig0008.tIg001.thg001

f
has-appellation \\N

has-appellation <urn:cts:greekLit:tig0008.tig001
<http://www.perseus.tufts.edu/ has-sotirce -hg01:13.4.12#0noelc-13.4.19#pnTEPO>
dnid/fragments/1>

"#$%&:);16'+121&!-/12&0$5'4-<=#-4', |&'+0-#14.,[#>9]
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© Class
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— e Instance of

philosurfical:

interpretation
textual

-interpretatio

— Subclass of

labS Property

bibo:
book

idoc-criit:
appellation
o |
I

author
-attribution

I

_@a |

{ <http://icen.loc.gov/ |,
_92037718>

has-backing <http://www.perseus.tufts.edu/

dnid/fragments/1>

“Die Fragmente der
riechischen Historiker” @de

"#$%&'1?)1;16'+121&! @0.A#4$1046!0--8#@ Y%-#14112101280$5'4-9!

|

!
A2,$5)00)*,$(,",((,65.7$4&%$.2, SCANONICAL REFERENCE$Ce.2,-<Peipn.$""#'D$(,',(0$
9+589B9.88&$.7$.2,$,69.97-$7'$.2,$.,/.$5=48902,6$4&$Q«SBYD B $)$69%9.)8$3,(097-$
6,(93,6$'(7+$.2).$,69.97-$90$)BB,00948,$39)$cAX$1,40,(39B,:$1,$B)-$(,',($.7$-7.97-)8%
B7-B,5.;$,69.97-0%)-6$5)00)*,0$7'$.290$,69.97-$48$=09-*$.2,$B7((,057-6,-. $cAX$
ijKO<$G-$5)(.9B=8)(;$.2,$cAXS$ijK$'7($.2,$.,/.$5)00)*,$9-$.2,$,/)+58,$)88710$=0%$.7$
(,'($19.2$29*2$5(,B9097-$)-6$*()-=8)(9&$.7$.2,$,/)B.$17(60$6()1-$'(7+$e.2,:
-),=0%$.2).$Y)B74&$)..(94=.,6$.7$G0.(=0<$B)5)4989.&%$7'$)66(,009-*$.290$)05,B.$90$
B(=B9)8$09-B,;$)0$988=0.().,6$)473,;$.29%49-*$)-6$,-6$7'$'()*+,-.0$90%$)$+)..,($
7'$6,4).,$)+7-*$0B278)(0<$

AN SRR RN
6$n)94,8;$QABenaei Naucratitae Deipnosophistarum libri xv.$G:GGG<$N,95?9*$!bb_:1bHI<$
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7. Architecture

V=($17(@$90%$'9(+88%$4)0,6$=57-$.2,$cGE2D. B.=(,$129B2$90%$4,9-*$6,3,875,6$).$
h)(3)(6Z0%c.-.(,$'7($h,88,-9B$X.=69,0$ SchXT<$cGAa$)-6$9-$5)(.9B=8)($.2,$CAX$5(7:
.7B78%$B)-$4,$=0,6%$.7$5(7396,$.2,$8)&,($7'$0,(39B,0$=57-$ 129B2$ '7=(.2$*,-,().97-$
69*9.)8$894()(9,0$B)-$4,$4=98.$01!P<$G-6,,65cAX$05,89'9,0$)$-,.17(@$5(7.7B78%.7$)BB,00$
g\N$,-B76,6$.,/.0$19.2$29*2$*()-=8)(9.&$)88719-*$=0%$.7$579-.$.7$)-&$7'$.2,$29,()(:
B29B)8%$8,3,80$6,'9-,63'7($)$../.$S477@0F0OB$5)()*()520;$,.B<T<$ G-$.,(+0$7'$.2,$
(,5(,0,-.).97-$7'$'(*+,-.)(&$.,/.0;$cAX$  0,(39B,0$)(,$0=9.)48,$'7($270.9-*$ B788,B:
.97-0$7'$.,/.0$.2).$B7-0.9.=.,$.2,$19.-,00,03'7($'()*+,-.)(&$.,/.0 -<$X9-B,$.2,$cAX$90$
4=98.$=57-$Uj%j$19.2$089*2.$+769'9B) ®F)-6$Uj%j$90$B7-B,93,6$)0$)$'7(+)8$ 7-:
.787*8&%$)-6$B=((,-.8&$4,9-*$)6)5.,6$.7$cGMY:Ccj\;$9.$1)0$5700948,$.7$,)0988%$9-.,:
*().,$.2,+$9-096,$.2,$5(7570,6$7-.787*&$SP$0271-$9-$0,B.97-$"<IT$)-6$.2,-$9-$.2,$
73,(088%)(B29.,B.=(,$0IIP<$
1.$67$-7.$1)-.$.7$89+9.$.2,$(,07=(B,0%0,6;$271,3,(;$.7$7-8&%$.270,$)3)98)48,$
.2(7=*2$CcAX$0,(39B,0$)-6%(,',()48,$39)$ cAXK0$S.2,$0,.$7'$96,-.9'9,(0$=0,6$ 4&$
.2,$CAX$5(7.7B78T<$Q93,-$.2,$-=+4,($7'$BE8$,69.97-0$+)6,$)3)98)48,$4&$Q77*8,$
%77@0%)-6%$*93,-$.2,$,/90.,-B,$7'$7.2,($69*9.)8$894()(9,0$)-6$69*9.)8%$,69.97-0$7'$.,/.0$
-7.$B=((,-.8&$,/5709-*$)$ cAX:B7+589)-.$9-.,()B,;$1,$1)-.$.7$4,$)48,$.7$(,,($.7$
)-&$(,07=(B,$5=48902,6$7-$.2,$],4$5(7396,6$2).$9.$).$8,)0.$2)0%$)$ijG<$c788,B.97-0%
0=B2%$)0%.2,$L,(0,=0$M9*9.)8$N94()(&$ 7B 7-SN9-,$)8(,)6&$5(7396,$69*9.)8%,69:
.97-0$7'$17(@0%$.2).$)(,$)807$07=(B, 0976 0<$c(9.9B)8%$,697-0$7'$'()*+,-.0$)(,$
B=((,-.8&%$)3)98)48,$)0$5)* $9+)*,0$7-$Q77*8,$%77@0%$)0$1,88$01d;I'P;$,3,-$9'$.2,(,$
)(,$0.988$900=,0$19.2$.2,$Vcj$7'$)-B9,-.$@$0B(95.$)-6%$,3,-$9'$.270,$,69.97-03)(,$
7=.$7'$6).,$S9<,<;$-7.$.2,$B=((,-.$(,",(,-B,$,69.97-0T<$
A2,$5(7570,6%7-.787*&$90$B=((,-.88&%$4,9-*$9+58,+,-.,6$=09-*$V|N$'7($.2,$0) @,$
7'$9-.,%0.97-$19.2$ .2,$ ,/.,(-)8% 7-.787 *9,0% 9+589,6<$ A2,$ 5(76=B,6$ jMU$ .(958,0$
(,5(,0,-.9-*$'()*+,-.)(&$.,/.0$1988%$4,$0.7( ,6$9-$)$@-718,6*,$4)0,$5()B.9B)88&$9+:
58,+,-.,6$)0%$)-$jMU$0.7(,<$A290$ @-718,6%54)0,$90%,/5,B.,6$.7$2)3,$)$ XLejmN$
,-6$579-.$.7$)8871%$.2,$.(958,05B7-.)9-,6$9-$9.$.7$4,$=0,6$)807$4&%$7.2,($=0,($ B7+:
+=-9.9,0%$.7$6,0B(94,%$],4$(,07=(B,0$)BB7(8-*$.7$.2,$N9-@,6$M).)$+76,8301"P<$L()B:
.9B)88&$ .290% +,)-0% .2).$ 12,-,3,($ 5700948,% .290$ @-718,6*,$ 4)0,$ 1988% B7-.)9-$
0.).,+,-.0$7'$,>=93)8,-B,$4,.1,,-$)8(,)6&$  ,/90.9-*$ijG0;$'7($9-0.)-B,$)$]9@95,69)$
5)* $)47=.%$)-$)-B9,-.$)=.27($)-6$9.0$cAXS$ijK<$
V.2,($1)&0%.7$'=(.2,($575=8).,$7=($@-718,6*,$4)0,$7'$0,+)-.9B$6).)$)(,[$
-1 jMU9?).97-$7'$.2,$L,(0,=0Z$ Uj%j$ B).)8F,$ OI#P;$5(73969-*$)$ 2=*$)+7=-$7'$

$3$$$$5$5$$PEE$EBESPPSPSPPSI SIS SPS
$A2,$.,/.0$5(76=B,6$=5% .7$-71$)(,$ )BB,00942F =*2$ .2,$ CAX$ 5(7.7B78$).$r2..5[EEB.0d'2*<$

)55057.<B7+Es<$
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B).)87*=,$(,B7(60%)-6$89-@0%.7$,/90.4:68=(B,0$'7($+76,(-$,69.97-0$7'$Q(,, @$
)-6$N).9-$17(@0F$

B()189-*$7'$cAX$(,5709.7(9,0$)-6$B7-3097-$.7$jMUS 7'$g\N$ 1,4$0,(39B,$ (,0:
57-0,0F$

=0,$7'$jMU$(,B7(60$)47=.$(,07=(B,0$B7-.)9-,6$9-$7.2,($69*9.)8$894{K9,0
j,¥)(69-*$=0,($)BB,00$.7$.2,$B(,).,65@-718,6*,$4)0,;$7-,$0=9.)48,$078=.97-$+)&$4,$
7$B(,).,$)-$9-.,()B,$.2).$)88710$ =0,(0$7$ 4(710,;$ B(,).,$ 7-.787*9B)88&$ ,-B76,6$$
0,+)-.9B$6).)$)-6%(,)6%$)-B9,-.$.,/.0$)88$9-$.2,$0)+,$,-39(7-+,-.<$A290$078=.97-$90$
B=((,-.8&%$4,9-*$5=(0=,6$4&$L298705)B,;$)$6,0@.75$)5589B).97-$5(73969-*$)BB,00$.7$
0,+)-.9B$(,07=(B,0$5(76=B,6$9-$.2,$'()+,17(@$7'$.2,$M90B73,(&$5(7W,B.$Ol_P<$L29:
8705)B,$(,89,0$=57-$M%GK$OIbP;$)-$)5589B).97-$1(9..,-$9-$ Yeqe$)9+,6$).$,-)489-*$
2,$B(,).97-$7'$ X,+)-.9B$],4$B7++=-9.9,0$ .2).$)88710$6,3,875,(0$.7$B(,).,$05,:
B9)89?,6$67+)9-$)5589B).97-0$ .2(7=*2$)$ 58=*9-$ +,B2)-90+$ B)88,6$ C4()9-8,.0D<$ e0$
'=(.2,($6,3,875+,-.$7'$.290$17(@;$ 1,$58)-$.7$B(,).,$)$ M%GK$ 4()9-8,.$'7($.2,$67:
+)9-$7'$c8)009B)8$L.298787*&;$)$0,+)-.9B$,-39(7-+,-.$)88719-*$0B278)(0$.7$4(710,$
)-6$B(,).,$0,+)-.9B$)--7.).97-0$)47=.$)-B9 ,-.$.,/.0<$L(7396,6%$.2).$)$cAX$B89,-.$90$
,)098&$58=**)48,$9-. 7$M%GK;$)$0=9.)48%,97'$.290$4()9-8,.$1988%$4,$.2,$B)5)4989.&$
7'$69058)&9-*$.7$.2,%(,)6,($.,/.$5)00)*,0$12,-$)3)98)48,$.2(7=*2$cAX$0,(39B,0<$

8. Related Work

A2,$*(,).,0.8,"7(.0$9-$)558&9-*$ 7-.787*90%'7($ 0B278)(8&$5=(570,0$ )(,$4,9-*$ B7-:
6=B.,6$9-$.2,$'9,86$7'$L29870752&$12,(S(0,-.9-*$96,)0$)-6$9-.,(5(,.).97-0$90$)$
)0@$7'$5(9+)(&$ 9+57(.)-B,<$ L2987 %B)8$ OIHP$5(7396,0$)-$ 7-.787+9B)8$'7(+)897):
97-$ .7$ (,5(,0,-.$ 5298707529B)8$ 96,)0$ )-8%,(5(,.).97-0;$ )87-*$ 19.2$ )$ .778$ .7$
4(710,$.2,+<$A2,$)473,$+,-.97-,63MI0B73,( &$5(7W,B.$90$2,)3988&$,/5879.9-*$7-.787:
*9,0$9-$7(6,($.7$)8871$ ,-6$=0,(0$.7%$ ,/50$)--7.).97-0$)-6$ 9-.,(5(,.).97-0$ 7-$)$
0,+)-.9B$69*9.)8$894()(&$7'$.,/.0$OdIP<BABE9,0$'7($.,/.0$B(,).,6$9-$.2,$'()+,:
17(@$7'$.290$5(7W,B.;$271,3,(;$)(,$.)98%05,B9'9B)888&S$.7$+76,(-$.,/.0$)-6$,69.97-0$
2).$/(7+$)$5298787+9B)8$579-.$7'$39, I'$60=40.)-.9)888&$'(7+$.2,$)-B9,-. $7-,0<$

e0$')($)0$B7-B,(-0$.2,$'9,86$7'$B8)009B)8$0.=69,0;$X, +)-.9B$],4$(,8).,6$.,B2-787:
*9,0$2)3,$(,B,-.8&$(,B,93,6$(,-,1,6% 9-.,(,0.<$MI0B=0097-$*(7=50$0=BI%}h of
Ancient World Data Od!P$B8,)(8&$0271%$.2,$9-.,(,0$.290$ B7++=-9.&$9-$ X, +)-.9B$
1,4$ (,8).,6% .,B2-787%9,0;$ 9-$ 5)(.9B=8)($:2,$ B7++=-9.9,0$ 7'$ )(B2),787*90.0$ OdIP<$
$SSSSSSTSSSSSSSBIESSTSSSSSSESEESS

s$e-$jMUS$6,0B(95.97-$7'$.2,$(,07=(B,0$.2,$L,(0BSM9*9.)85N94() (&$B7-.)9-0$)87-$19.2$)88$.2,$
07=(B,$B76,$B)-$4,$671-87)6,6$4&%$=0,(0$)-6$6,3,8,(0$).$r2..5[EE07=(B,'7(*,<-,.E5(7W,B.0E5,(0,=0:
2755,(s<$
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V-,$7'$.2,$+)9-$(,)07-0$'7($.290$90$.2,$9-B(,)09-*$-,,6$'7($9-.,(75,()4989.8:$9-$7(6,($
.7$)BB,00$.2,$)+7=-.$7'$6).)$.2).$69" (,-.$5(7W,B.0$2)3,$5(76=B,6$)-6$690.(94=.,6%
19.2$69" (,-.$'7(+).0$=5$.7$-71<$G-$.2,$0)+,$69(,B.97-;$.2,$A,/.$a-B769-*$G-9.9).93,$
SAaGT$2)0$B(,).,6$)$05,89)8%9-.,(,0.$*(BEIPS$'7($.2,0,$.759B0;$ '7B=09-*$ 7-$ +)5:
59-*0$4,.1,,-$.2,$AaG$,-B769-*$0B2, +,$)-6$.2, $cGMVC:Cj\$6).)$+76,830d P<$$

9. Conclusion

A290$5)5,($,/)+9-,6$.2,$+)9-$900=,0$,-B7=-.,(,6$6=(9-*$.2,$6,09*-$ 7'$)-$ 7-.78:
7*8$.7$ (,5(,0,~.$'0*+,-)(&$...0$)-6$5(  7396,6$)$.2,7(,.9B)8%)-6$)(B29.,B.=()8%
'7=-6).97-$'7($.2,$69%9.)8%$(,5(,0,-.).97-$ 7' $'()*+,-.$,69.97-0<$€0%$)$(,0=8.$7'$'7(:
+)8979-*$.2,$(,)89.&$ 7'$'()*+,-.)(&$.,/.0$ .2(7=*2$7-.787*9,0;$.2,9($2,(+,-,=.9B)8$
-).=(,$)0$0B278)(0Z$9-.,(5(,.).93,$)B.0$ ,+,(*,6<$U=(.2,(+7(,;$.2,$(,0=8.0$74.)9- 6%
6=(9-*$.2,$@-718,6* $67+)9-$)-)88090$.2(7=*2$)558&9-*$)$0=5,(390,6$+,.276$7-$
)$0+)88% B7(5=0$ 7'$ .,/.0$ 1(9..,-$ 4&$ 52989810$ 1,(,$ ,-B7=()*9-*<$ G-$ 5)(.9B=8)(;$
2,8&$6,+7-0.().,6$.2,$9+57())-B,$7'$4)09-*  $.2,$7-.787*&$6,09*$7-$,396,-B,0$.2).$
057-.)-,7=08&%,+,(*,$'(7+$)$.,/.$B7(5=0<$
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