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1 Executive Summary

562411 7)127891)7) 1 743811 7+1=671(8><B7++>(If# " 193=120=07+/ 0!, -H, PAI3988I7 = 1>*=1 1 %8 ; <I=671§18+=1C 781>
=671 " 0& " )%+ (B>173]! O+ §7TW*74=7 21 1CI=9+RI , - P.I$=1 >§78+1 9512;=7<89=7 11 >278207Y! >f1 9))! =67
=736 ;>)><30)! - 727)> (AT ; =+>01=67! (8>173=12; 1=6 71§18+, JLA> ; =6+ Y >8R]l (315215 <!>*=19; Cl : 7)9C! >8!
§7)729;=lH*7+.]

"'=7811; 28> 1 %30; <1=671> 1173127+ >01=6 7 " Y >8R (93RI<TH1; 45" & " ()*4]19; 11=6714=8*3=*871>{1=67!
Y>8R()9; 1/d73=0> 5 1-4]1d 731> 1LI<027419 ;15278207 Y I>§1=671 (8><87+4]1>3%42; <> ; 1=6 718>*81 AQ) ; 19879+1>!
Y >8Rz %815 <I=671§18+=!, JIA> ; =6+1>01=671(8>I73=01=6 71" 45" %&. " ()*+15; (89+=8%3=*87]1=671 : 9=019<<87<9=L>; ]!
=671"" “HBO=1>;=>)><C19; 112671 1 727)> (AT ;=1>01=6710>8=9).1567! : 7=0)7 1 Y>8R! (78>8A7 2 12; 179361 f#""]
U8RI 093RO<7! 24 2 7=01)7212;1=671 d73=1> 3+ NI =>1 J]! 79361 1 72>=721=>1 91 42;<)7) U>8R! 093R<7.1 567+7!
Y>BR(I3RI<T+); 3)*: 70!

ol U0, -If#",H%9-91;-7<89-1>;19; :1§;=78>(78912)2=CI/\79: 117 ; 7(23198C!B&##4!

ol  UOQ,LIfF# " -H"#§"%&" ()*+§; 189+=8*3=*87! ~ (789-1>;19; :1S9; 9<7T A7 ;=!/B&#4!
o UO,NIf# LIHSE7!"#8"%&" ()*+R;>Y)7:<7IA9; 9<7AT;=+C+=7Al/l ~ #5E4!

ol UO,QIf# 'NIHIS; ;>79:0771d782237+1i>81g+78+!/d&%!

ol UO,PIf# "QHS; ;>79:0?7IS7-6>:+19; :10)>=+!/§&#"* 04!!

5671073=1> ; HO8714=8%3=%87 1113 1916>A><7 ; 7>*+1Y 9CI=>1§93))1=0=713)981=C. 1561+ +=8*3=*87187 (>8=+1> ; 1+=9=7]
>§17936!>01=67191>77! U0+ Y1=6187<98:1=>1a>0)+]10)9; ; 7:1d367 2 *)7+]I#7+%)=+ ~ 12003 7:12; 1=671 118421, J!
A>;=64]108>1)7AH" ;3% ;7871195 117 (7;16+%74]19; 112671 *=)>>RIE>BIF*=*§71 (§><87++.11"9361> ; 719)+>!
2;3)% 1 7+19191)7]187 (>8=1; <1=6714=9=*+1>01=67193=120=17+19; : 1=671()9; +11>81=671; 7e=1 (781> I"")A>+219))1=67!
93=I20=17+19871> ; 4367 - ) 7] Y=61278CIA7Y 17637 (21> 4] *71=>1879+>; +17e ()92; 7: 11 1=67187)9=7 - +73=1> |

5671410302007 +> 01" #5068, " ()*+19871(8>377 225 <1933>8:2; <I=>E671()9 5 3 72 4367 - %) 74]19; 1 19=1=62+1=IA 7!
=671>1173=127+17=13>81=6 71{18+=1Y >IC798+1>(1=6 71 (8>173=19871> ; 1=803RI=>11 714%))C19361727  .I562+ 1+ 191 AQI>8!
§74%)2]1 251 )1<621 >R =671 *;0>87477 ;1 ; 737+1=Cl =>1 §7H: 741<;1 =671 9<<B7<9=1>;1 (8>37++1 95 11 8720471 67!
>:25)><C (>3 1Y B1361671 4 %& " IB> ;=7 ; 2IB)>*  DHL047 - 11 *=D; b (1=71501=64]=671; 7Y 1" #5"*%6& " 10>8=0)!
69+ 177;1 A9:71929)91)7!=>1=67) ATALT8+ >(1 =671 B>; +>87*Al ;1 S9836! -G-G]! Yi=61)7++1=69; 16877
A>;=6+ 17)9C.1 " ASB7! 1 7=0)7:1933>% ;=1 >l =671 " 9312017+ YI))! 171 <127 ;1231267161271 1 7)127891)7+!
7e(73-7:19:1S-N]!>; 71§>817936!f#" " IU>BRI093RI<7.!

P!



THT%& T ()%, -, 1/0*1)234!

2 Introduction and Objectives
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3 Overview of progress
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3.1 Workplan
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3.2 Progress achieved
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567!028+=1f>1;=15736 ;239)!S77=1; <!Y9+1>8<9; 147 : 1=>117167) : 12; 101+9!>; 1S9836!=67!-:19; - 1=6 7L % . 106> 71=>!
267!87+=813=0>;+139*+7:11C!1=67!B~_§%H,M]!=67! A77=2;<169:1=>117139;37))7:19; - 1Y) 17187H+367 - *)7:.!
d2;371=67187+=813=0> ; +!Y7871+7=19=1=671778C!)9+=l A2; *=71/918(>8=13)>+*8719; ; >*;37:12;1=67")9+=l Y 77RI>{!
1718*98C4]1 =1 Y 9+RA (G+H1) 71=>L AS?71=>10%))1208=*9) AT 7=1;<]12; 3)* 12;<1=67169 ; - +H>;1=891;1; <]!9=1+*36!
+6>8=1;>=037./E>Y7278]!19; 1>;)2; 713> (787 ; 37'Y 9+!>8<9; IF 7 1 1> ; 1=67!-*1>(1 S9836!->! (98-19))C!3>778!=67!
3>;=7;=

08><87++12; 1=67!f#" 1UO+69+1177 ;1398817 - I>*=1>; 15>*8L AQ2; 18> ; =+(!

ol §;089+=8*3-*8719; :!_#"+l+7=*(19; :I>(789=1>;!
ol 09-919<<§7<9=2>;!

Mt
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ol 567I" HBO=I>;=>)><C!
ol 0>8:0):777)>(AT7;2!

"7 (989=THF LI 731> 1 1Y =603 =604 - >3* AT ; =04 1 72527 1 1=>17936.156 787169+19)+>1177 5 193=120=C11 ; 1>=6 78!
9879+]1+*3619+147822371: 727)> (AT ;2|11 *=E6747193=120=17+169 : 194 73> ;  98C18>)71Y 126187+ (731=>167191>77!
=6877]12;1933>8:9;371Y2=61=671U>BRI0)9; .1§; B>8A0=1>191>*=1=6 7 AI39; 1171§>* ; 2 12;1=6712; 11202 *9)1UO!
S 7438(1> 5+

3.2.1 Infrastructure and VREs setup and operation

0*80; <! =67 §18+=! 268771 A>;=6+ >l =671 (8>1732]! =671 2; (89+=8%3=*871 §>81 ""#5"%&" ()*+ YOH :7+<;7:]!
3>;00<*87:119; 1(8>7141> 3 72 156 7IMBH=IY > #"]1=671" 45" %& " ()*+108>I73=1_#719; 1 1=671" 45" %&" ()*+!
SO((L;<H_#71Y787!3879:7:19; 11A9:719297)91)7I=>1=67IATALT8H>(I=67IB> ; +>81* A I5614+19))>Y 7 2 1=67!
(8>173=1=>193617271S)) 74=>; 1S , - (H<5-245%0i-2, <, Ut>6-1$A+ASA , $5<-B., 14C , BJH367 : %)7: 11>81S -G
,JIA>;=6+798)C.!

567! "#"%&" ()*+! a9-7Y9C]! Y6236! 1+! =67! *; IW*7]! 6*A9;H879:91)7! 9337++! (32531 =>!=67! "#§""%&"!
§;089+=8*3=*8719; =|_#"+]169:1177;19)879:CI3879-7 - 19=1=67'RIBRH>(8I A7 7-2;<]19; 2 13>*) 2 1171(87+7 ;=7 2 1=>!
=671(98-232(9; =]1Y6>IY78719)+>12; +8*3=7 1> 16>Y1=>19337++12=.!

§;1=67! +*1+7TW*7 ;=1 =6877! A>;=6+]! =67! =>>)+1 9; 11 (8>37:*87+! <>?78;2;<! =67! 87)79+7! >{! +>{=Y987]!
AT=6>:1]19; D I=>>)HE>B1=67!""#8""%& " ()*+12; 089+=8*3=*87!Y 787! - 7025 7:19; -1 :>3*AT7;=7:11;1:7)1?7891)7!
%,L.,.I1567+7! (8>37 - *87+ (8>70:7:1=6712;+=8%3=1>;+19; 1 18*)7+!§>8!=67!=6877! A9L; ! (9==78; +|<>778;1; <!
=671(8>70+0>; I>[1+>(=Y987!19; 1 1=>>)+=>1=67!""#5" %& " ()*+12; §89+=8*3-*87.1156 7!(18+=1 (9==78 ; 12+187)9=7 : 1=>!
=671 (8>2141> ;1 >0 +>=Y 987! =>1=671 <B*17!2; 189+=8*3-*87!7;91)2;<!=736 ; >)><C.! 567! +73>; :1 (9==78; ! 24!
87)9=7 :1=>1=671 (8>2041> ; 1>(1+>(=Y 987! AT7=6>:+17)91>89=7 : 11CI=67!""#§" %& " ()*+!3>AA*; :=C]!187W*282; <!
7e73*=1>;1Y1=60; =6 71" #5" " %& " ()*+12; 189+=8*3-*87.1567!=628: 1(9==78; 11+12; +=79 :187)9=7 : 1=>1=6 71 (8>?2+]>; !
9; 112;=7<89=1>; I>{1=>>)+11; =>1=671""#§""%& " ()*+11; 189+=8*3=*87 !

ZC1S>;=61M]1=671_>391*)98C! S9=361; <! 5>>)1 YO+!2;=7<80=7 2 12; =>1=671 " #§""06& " ()*+11; §89+:6%3=*871 1!
6>+=1; <115 1> 71>1=671%6Nd317 5 371417+

ULTY_#ME>8!M<<87<9=1> 1S9 9<7 AT ;=169+1177 ;1)9* ;367 - I>;1S9836! , M]!-G-G.!!

VIASB71I7=90)7:1933>* 5 =I>(1=671; 089+=8*3=*87]12; 3)* 1 2; <M4=9=04=03+!>; =6 719337 ++ 7+1=>1=67!_#"+]11+1<1?7 ;!
2;1d73=2>;1Q.!

3.2.2 Data aggregation

%9-919<<87<9=0>; 114+17++7;=29))C19; 12; =78HU0!193-272-C]! 398827 = 1>*=11C1UO, -12; 13>>(789-2>; ' Y1=6! U0, N]!
9; 1 12Y>IUO0+12; 1=671& " 1+7=I1>0193=122=07+0UONI$ ; =7<89=2; <1=67! - 9=9+7=+1>(1=67!""83697>)><139)!#7+79836!
B>AA*;=17+19; :1UOQ! "e=7; 12;<I=67! "#§"%& " ()*+ %9=9!§; 189+=8*3=*87! /" %%4.! 567! >1I73=277! >{! =61+!
93=020=Cl YO+! =>14+7=*(]12; +8* A7 ;=19; 11>(789=71=67!""#5""%& "1 "' <<87<9=177!§; (89+=8*3=*8712; 1 >8 - 78! =>!
3879-7!=67!""'B.!
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ME1=67117<2; 525 <I>01=67! (B>173=12=1 YO+ - 732 7 21 =>187TH(780>8 Al =671 9<<87<9=1> ;1 >(! =67! 29=9!9)879 : C!
9<<87<9=7 :11C1=67!""#§" " %& " | (8>V73=]! : *71=>1=Y > A92; 1879+> ; +{!

.1 56717569337 :143>(719; 1 1§% ;320> 9)=CI>0 " #" %& " (J*+87W*187 1 1=671 1 727)> (AT ;=I>§19L A>87!
91 7W*9=71>;=>)><C1=69 ; 1-671" B SI/=6 71" #5""06& " 1BI=9)><*71%9=0S>: 7)|117==7819))<; 7 : 1Y 6!
=671B3% " BIB#S!9; 11 A>871=1<62)C187)9=7 : 1=>1=671>1173=127+>(1=6 71 (8>173=.1""+1913> ; +7W*7 ; 37]!
=671 >81<I;9)! 19=01 69:! =>! 171 =80;+§>8A7:12;=>1 =671 ;7Y! >;=>)><C]! Y6I36! 87W*I87+! 9! ; 7Y!
9<<87<9=I>;1(8>37++.!

-1 56712;089+=8%3=*8713>81=6719<<87<9=1> ;| >01 " #" %& " (J*+ AT=9:9=012+ 1 1§G787 ; 218> Al=69=1*+7: |
231" & T 19+7 11> 1 108787 3 1=736 5 >)><C1O; 1| A871=0<6)C12; =7<89=7 =1 Y2=61=671%Nd3!7 ; 37!
893=>8C.1"" +1913> ; +7W*7 ; 37]1=6712; 721291)71* ( : 9=71>§1=6719)879 : C19<<B7<9=7 : | : 9=01§7W*187 : 1=67!
§7H:702;221> ;1 > =671 9<<B7<9=L>; 1 (8>37++ [>8! =67+7! 19=0]! Y6I36! A9 7! 1= 749>8)7++ =>! §7H
9<<87<9=71=671>):1:9=019+Y7)).!

5671>(789=1>;9)1)9% ; 361>0! 1 9=919<<87<9=1>;169((7; 71 19=1=671(+<5-7) )+, ) 5¢4$-DA+E<64 ;]167) - ;10249
>;1=671,L919; 11=671, NOI>A1 SOC]!-G , M.15671Y>8R+6> (1Y 9+LAQ; )C19=27 ; = 72 11CI87 (87+7 ;=922 7+1>(1=67!
1>*8187)729;=IUO+ AT ;21> 7:191>2719; 119361727 1 | (8><87++> ;191 *AL78>{1j8> ; =+0!

ol 567!"<<87<9=2>;I159+RI1>8371Y9+!)9* ;367 :19=1=671U>8R+6>(]!9; - 12; 3)*  7+187 (87+7 ;=9=177+!>{!
=6710>*81U0+2; 2>)?7:12;1:9-919<<87<9=)>; I

ol "I(B><B9AATI>(IY>BR]I+YT7))IO+HOI+78IT+H>(I=>>)+E>B13> AA™* ;139-1>; 1Y 78719<877 2!

ol 567!61<6H)77?7)198362=73=*87!>01=67!"" %Y O+ - 702; 7:19; 219<877 - I'Y2=6! (8>V73=1(98=; 78+.1!

ol Up3*++]>;1>;1=6719<<87<9-2>; IY>BRI)> Y+ YO+117<*; |

56719<<87<9=2>; 1 Y>BRE)>Y+ Y787!02;9)47 212;1=67! ; 7e=1 (7Y A>;=6+]!=>117! (87+7;=7:19=!=67!F ,>4$B-
7))+, )1544$-DA+E<64;]167):12;10+9!>; 1=67!-L%19; 1 1=67!-NCI>(ld7 (=7 AL178!-G,M]!9; 2 1Y9+9==7; : 7:11C!
91+42<; 20239 ;=1 ; *ALT8I>(1=6713>;=7 ;=1 (8>71:1; <! (98=; 78+.1 567! Y>BR)>Y+! 987! = 7+38117 2 12;1=67! 9%5%-
7))+,)05:4$- 0f; ,6$,- G<,+ HUS*%E]! 9;12;=78;9)! >3*A7;=! >;1 :9-9! 9<<87<9=)>;! 3>H9*=6>87 :! 1C!
87 (87+7;=9=127+1>01=67!0>*81UU0+12; 2>)?7 - 12;129=919<<87<9=0>; !

"41>01=> 2 9C)!=67! (8>173=169+19362777 - 1=67!9<<87<9=1> ; I>{I A>+=I>(1=67! - 9=9! (8>22: 7 2 11C!"*%d]! Y 6136!2+!
1C1098!1=671)98<7+=13>;=7;=1(8>22: 78!>(!=67! (8>V73=.!

H#7<*)98! LHY77R)C! 3>; (787 ;37! 39))+1 987! 67) 21 9A> ; <+=187 (87+7 ;=9=127+! >{1 =67! (>*8!87)779 ;=1 UO+! =>!
A>;1=>81=67!(8><87++!>(! - 9-919<<87<9=)> ; 41; 371=67!17<1; ;2;<!I>{!=67!B ~ _$%H,M!(9; : 7A3.!!

3.2.3 The AO-Cat Ontology

5671"#5"%& " 1B> ;=7 ;=IB)>* 1 /" BIi>BI+6>8=412+1=6711; (>8 A0=I> ;187 (>+1=>8C13>)) 7315 <19))=67IR; >Y) 7 : <7
A9;9<7:1 1C! =671 "H#5"%&"| 1;889+:8*3=*87.1 567! "'Bl 1+! 91 3>A(>+:7! R;>Y)7:<7! 19+7! =69=1 39;1 17!
* 5 1 784=>>110413> 1 41415 <I>(14+72789)187)9=7 1 1 (98=+]! ; OAT)CN!

of =67 "H&"] BI=9)><*7]! <1215 <! <7;789)! R;>Y)7: <71 91>*=1 =671 87+>*837+! > =671 "'Bil 190!
§74>*837+1Y1)I17187 (87+7 ;=71 11; 1=671B9=9)><*719=1=6713>))73=0> ;) 727)il
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of +77789)! +*1HR;>Y)7:<7! 19+7+]! 7936! 3>;=92;2;<! R;>Y)7:<7! +=9=7TAT7;=+l 91>*=! 9l+ (733!
983697>)><139)!:>A92; .!

BE7I"H0& "1™ 1=5)><Cl/"  I§5814658=411+1=671> 5 =5)><C1 (8570103 <I=671=T8AH>BI AR ; <1=671+:0=T A7 ; =+
2;1=671"B.I5671" ™ HOWSBAY)I> ;=>)><CI>(=67187+>*837+0<<§7<9=7 : I1CI=67187+7983611; §89+=8*3=*§7]'Y 2=6!
91+(7309)!6>3*+1>1=671983697>)><139)! 1 >AQ; 19 11> 102410 1894=8*3=%87]1 45" %& " ]! : 727)>(7:11C!=67!
"HSTE " ()4 (873211

S88>81; <1=6714=8*3=*87!>(1=67!"'B]!=67!"" ~IY))I9)+>1171+=8*3=*87 - 12; =>1+*1H>; =>)><I7+]! ; 9AT)Cl!

o OIBO=0)><*T7I>;=5)><C]! ;OAT 1" HBO=]! (8570103 <! =TBAH 81 =671429=T AT ;=H1; 12671 5" %&. |
B9=0)><*7il

ol +72789)19( ()239=1>; 1 (8>)7+]! (8>21:2; <I=T8AHI8I=67! - >AQ); b (7316131 (98=+1>(1=671"'B.!

U>8R!>;11>=61=67!"" "HB9=19; :1=6719(()239-2>;! (8>() 7+! YO+ +*1+=9;=19)!2; 1=671(28+=! , I A>; =6+!>{!=67!
(8>V73=.1567193=171=C187)9=7 - 1=>19 (()139=1> ; | (8>(L) 7+!2+187 (>8-7 - 12;1=67!d73-1>;13>;378;2;<!UO,N.156 7!
93=021-C187)9-7 - =>1=67!"" ~HBO=1+!18176)CH+* AA98+7 - 16787]19+1=67!>; =>)><Cl17)> ; <+1=>IUON]Y 62361+ ; >=!
OIf#" " IU0]11*=1=671-736;239)! - 7?7)> (AT ; =I>[!=6 71> ; =>)><CI§7W*187 - 19 ; I7(0>8-1-69-1Y 9+!(8> - *37 : 11C!-67!
#"I3>AC; 7;=1>01=-671(8>173-.!

" THBO=! D 7827+ (8>Al =67! THI%&"! BI=9)><*T! %9-9! S>:7)! /"B%S! (>8! +6>8=4]! TA()>C7:! 2;! =67!
(B7:737++>81"#§"%& " (8>173=1=> A>:7)1983697>)><139)!87+>*837+]!9; :1(8>Al=67!0""#5E"& ~d! ™ ; =)=I7+!
S>:7)/0"SATA(>CT:12;1=6710"#5E " & ~ d! (8>V73-]!=>I A>:7)!1=67!187+>*837+ A9; 9<7 :11C!9!87+79836!
2;089+=8*3-*87.1 §;1 1=+ (87+7;=! 278+1>;] " THBO=! 4! 9! 3>;=893=)>;! >f! =67! ""B%S! :81?7;! 1C! =67!
3>;37(F*9)1+9=1>; 1*; 1 78)CL; <1=6710" S.1§; 192 2=>; ]I “HBO=12; 678)=+!§8>Al=67!0" S!2=+1=1<6=187)9=1>; I=>!
=67!B#S]'Y62361+!*+7 1=>187 (87+7 ;=19 ; C19+(73=>(1983697>)><239)187+>*837+! ; >=13>7787 : 11CI=67!""B%S!
>81=6710" S.156>+719+(73=4!;>=13>7787 :11C19; CI>(1=671=6877!A> - 7)+|AT ;=1>; 7 - +>1198]1Y2))!117! - 79)=IY 1=6!
1C12;=8>-*3); <I%B-64>1=78 A+12; "' “HBO=.!

"I (87+7 ;=] THBO=I3> ; +24=+1>(1-G!3)9++7+19; 1 IQMI (8> (78-07+.1567!=9e> ; >AC!>[!1=671=> (13)9++ 7+1241<2?7 ;|

1312671 7=l <70
A

AO_ AO_ AO_Spatial_
[ Resource ] [ Concept ] [ Region ]
) |A0jempora| l
[AOﬁOblect] [AO_Agent ] “Region

(*+,-1/-3%I4$4AC-4"-56 ,-54 ; - 7 KLMU5->{<<,, </-

567!" THBO=12414=0))12; 12 727)> (AT ;=]1i>81=62+1879+> ; 1)=12+1 A92; =9 72 12; 1=Y > 147 (989=71278+1> ; +0!
ol 01278+]>;11;3)*:1;<1=67119+2319e2>A+]!7e (87++7 :12; =6 7'#%1!d367A9!?>391*)98Ci!
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ol 91278+)>;10;3)*:1; <=6 713> A()7=7")+=I>(19el> A+]1 7e (87++7:12; 1~ UNI-1%\IY6 787! (>++1)719; - 12; !
[028+=H>8: 78!)><13I>=678Y1+7 .|

567108421 278+1> 1 Y94+ %47 1 1=>1 1%)) 112671 B9=9)><*719; 11 YO#12;=7 ;1> ; 9))CIR7 (=1 9=1 9L A2; 2A09)1) 727)! >l
+(731039=0> ; ]4>19+1=>19750: 1<7 ; 780=0; <123 3> ; 4147 ; 17+ 12612671 901 1 *71=>1>27819e2>A9=1+9=0> ; 1567
473> 11278105 ;Y Q4147 1 1=511%) 1 126715 ;=) ><CI (8> (78]19; 1 1=6%+12; 3)* - 7416 713> A () 7=71)+=1>(19e2> A
562+ 2 * (390> ; LA (74 7e=891Y SERI=>IR77 (1=671=Y >127841> ; H0))< ; 72 11 *=111975): +13879=0; <! (8>1) T A+
Y1=61=6719<<87<9=)> ; 1> 9=0.1" 278CIIA 71O ; 962> Al>I=67H=8> ; <78127841> ; 4113 29)02 9=7 1 11CH>AT!: 90!
IENHBTAS?T 18> Al671> =>)><C.1 ™ ; 3719<<B7<9=1> ; NHI3> A ()7=7]1=6714+8> ; <781278+1>; 1Y1)117120)2: 9=7 - |
1C1=671:9=0]19; = 187)79+7 :19+1=671>41319)1778+1>; !

">;<lYE=6! 267! >;=>)><C) Y7 A92;=92;! 91 %)) A9((2;<!=>1=67! BS% ~ B! B#S]! =>! 1; +*87! =67! Y2: 7+=!
2;=78>(78912)2=C! >[1=67!""#§""%& " ()*+!BI=9)><*7!Y=6!>=678IR ; >Y)7 : <7119+ 7+!2; 1=67!B*)=*89)! E78=9<7!
>A9;]19; :117C>; - !

567! (87+7;=1778+1>;1>01=67!"" “HBO='YO+!2;3)* 1 7:12;1%7)227891)7! %N. , | 8$#54%- +, ; 4+5- 4$- B%5%< , 5 DON-
1$5, ) t9544$-H & 'L]! - 7)17787:19=1 S, J.1567!4=8>; <781 278+1>; | >(1=67!>;=>)><Cl YO+!2; 3)* 1 7 1] 9+12= Y9+!
?9)2:9-7:11C1=67!-9=9!3>))73=7 - 1+>1(98.!

3.2.4 Portal development

567! :7?7)>(AT;=1>01=67!""#8"%&" ()*+0>8-9)!1+1=67!>1173-227!>(!=9+R!5, -.L!2; U0, -.1 562+ 59+R! Y 9+!
7e(73=7:1=>17e=7; :1=67§* ; 3=2>; 9)2=CI>{1=67!0>8=9)! - 727)>(7 - 11CI=67!""#§""%& " | (8>73=]'>{781 ; <!+79836!
9; :118>Y+71>;191)98<781+7=1>4129=919; =19 :2; <H>ATIAL; >8410* ; 31> 9)1=C119+7 1> 1=67187TW*287 AT ; =+!
3>))73-7 :1i8>Al=671*+78+12;1UO-.!!

05%8); <1=671018+=1+161 A> ;26415012671 (8>V73=] 12671 ()9 ;1 >01=671=0+RI Y 941872047 - 1=>1=0R712; =>1933>* ; =1=60<]
=6715):1:9:011760; 1 1=6710>8=0)1 Y 7871<>0; <I=>1171§7HO<<87<9=7 :1933>8; <1=>19! :4§787 ;=1 - 9=01 A> = 7)]!
= 780771 §8>Al =671 " “HBO=! >;=>)><C.1 562+ 1 73041>;]1 Z9R7 ;! 1C1 =671 9<<B7<9=0> 1 =79AI 9; 11 17438117 -
(B771>*4)C]I87W*I87 - 191872242 ; 1>01=6 71736 ;139)19 ( (989=*+!>01=6710>8:0)!/: 9=01 A> 7)4]!"08+19; = lagyd.
1*8=678A>87]1 =671 278+>; | >0 *)9+13+79836! TA()>C7 1 1C1=67! "4 %& " (>8:0)! 69: 1131 =671 AT9;2IAT!
173>AT71>14>)7=7]19; 119+1913> ; 47W*7 ; 37]1=671Y 6>)7198361=73=*871>(1=6710>8=0) 87W*I87 - 191§72041> ; 1= *7!
=>1=6710; 3)%+1> 5 15016715 7Y 1278+1>; 1>§1*)9+13+79836. !

%*81; <I=67!+*1+7W*7;=1=6877! A>;=6+]!=67! - 7+)<;!>01=67! ; 7Y 0>8-9)! 98361=73=*87! YO+ *; - 78-0R7 ;]!
(780>8A1;<19;19; 9)C+1+1>[1=671027) - +1*+7 :11CI=671>) 2 I""#§" " %& " | (>8-9)!9; - 1=6728I3>887+(>; = 7;37+1=>1=67!
(B> (78=17+1>(1=67!"" “HB9=!I>;=>)><C.1;19: :=1>;]=67!: 7 ()>CAT ; =I>{191=7+=11; +=9 ; 37!>!")9+=23+79836!b.N.e!
Y 9+1398827 - 1>*=]1=>14=08=1)9C1 ; <1=67!119+2+!>(1=67! ; 7Y198362-73-*87.112; 9))C]'=67!9 : 9 (=9=1>; !>(!=67! (>8-9)!
3>:71=>17)94=13+79836!7b.N.e!69+!177 ; 1+=98-7 - .!
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4 Overview on Data Integration

4.1 Goal
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4.3 Results obtained in the first 18 months

4.3.1 Aggregative infrastructure

ol  %H&"5!I8IATY>BR! =>>)Ri=12;+=9;=19=7 21 §>8! ""#"%& " ()*+1 9; 21 3>; (1<*87 -1 =>1IA()7TAT ;=1 =67!
9<<87<9=1>;1Y>8RE)>Y! - 770+7 - 12;1U0Q.I57+=4169?71177 5 18* ;1> ;1:9=01(8>72- 7 :11C!""%d.!

of LSI"I=>81*(29:7:1=>19))>Y1=67I<7;789-1>; 1>(1#%11873>8: +13>A()19;=1Y2=6!"" “HBO-=!
ol >391%*)98C! S9=361; <!5>>)!i>81=67!<7; 789=1> ;1 >0 AQ((2; <+!(8>A!)>39)!+*173=+I=>la7==C!""""5!
17()>C721>;1=671%Nd317 ; 3712; §89+=8*3-*87!

4.3.2 Knowledge graph

o d7)73:0>;19; :1:7()>CAT ;=I>[=671478213715>81=67IR ; >Y)7 : <71<89(61/a89 (6%Z]!877!7 - 1> ;4

4.3.3 Elasticsearch

ol ")9+=13+79836! +78778! ?b.N.G! 9792)91)7! > ;1 =67! %Nd327 ;37! 1;89+-8*3=*87! 9; =1 3>; (2<*87 :1 1C!
Al<B89-1;<I=671+367A9!>[!=671>): 1+78778!=>I=67!; 7Y (>8 A9-!

ol 909-919797)91)7!>;1=671>) 1 I"#5" %& " | (>8-9)| Al<89=7 1 1=>1=67!; 7'Y!")9+=03+79836!+ 787 78!

4.3.4 Portal
ol d>*B37I3>:7I>(1=67!""#§""%& " (>8=9)! Al<89-7 : 1=>I0EQDb!
ol X*78I7+1* (29=7:1=>IY>8RIY2=61=671)9=7+=1778+)> ; I>f! *)9+=03+79836!
ol U>3R78l+7=*(13879=7 :10>8!79+C!I- 7()>CAT ;=!
ol TIFHTRIBTWFBT AT ;=+I<B>* (1Y O+II>8AT - 1=>1§>8A*)9=71=671179=*87187W*287 A7 ;=+19; - 1 (81>81=17+!

§7<98:1;<1=671:727)>(AT7;1>{l=67!(>8=9).!

4.4 Problems encountered and open issues
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56719797)912)1=C1>(19!+=91)7!9<<87<9=17711; §89+=8*3-*8719)+>1=>>RI)> ; <781=69; | 7e (73-7 : 19+|=67!7e=7 ; +1?7!
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ACN)T79:1=>1=671-731+1>; 1=>1*+71=6713>AAT78319)1778+2>; .|

4.5 Outlook

4.5.1 Portal

567! ;7Y 278+1> ;1 501 =67! ""#85" " %& " ()*+! (>8=9)! 1*))z+! *(>;!19! ; 7Y §89ATY>BR! 39))7:! dCAG>;C.! 567!
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4.5.2 Elasticsearch
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4.5.3 Aggregative infrastructure
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4.5.4 Knowledge graph
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5 Overview of Infrastructure and VRE Operation

5.1 Goal
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<*089;=77!1=67187W*287 - 1X*9)1=CI>{ld787237!/X>d4!19; - !!

-1 =671>(789=2>; 1>0191; * AL78I>(!_28-*9)l#7+79836!" ; 718> ; AT ;=+I/_#"+41(8>72:1; <+*((>8-10>8!-67!
7e()>1=9=1> ;1 > =67! (8>70+1>;7:1 +=>80<71 9; =1 3I>A(*=1; <! {93))1=17+! =>1 =67! >=678! f#'"! U>BR!
093RO<7+! >[! =67! (8>73=]! 719! =67! (8>:*3=1>;! >(! =892;2; <! A9=7819)! 9; :! 6>YH=>+! 9JA7:! 9=
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5.2 Planned schedule
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5.3 Results obtained in the first 18 months

ol W7()>CAT;= 9; 21 >(789=1>;! >0 =67! "#§""%&"0)*+ TH;(89+-8*3=*87! a9-7Y9C! 9?92)91)7! 9-!
6==(+0M9829: ; 7. 2N+317 ; 37.>8<] /i8> AlS , 4i

o §;=7<89=1>;7" ;Z>98:2; <I>( T HSEMIILS\IS9((2; <!5>>)1+782237i!
o §;=7<89=1>;"" ;Z>98:2; <I>{1=67g ; 2278+1=C!>(ld>*=6!U9) 7+1+!_>391*)98C!S9-367; <!5>>)!d78?2237i!

of  U7()>CAT;=19; 1>(789=1>;1>01=67! "H#5""%&" (*+n08>I73=!_#"]13>;37177:1=>1171=67! Y>8R]; <!
778> AT;21 #%((>80;<! 3>>(789:1>;19; 11 3>))91>89=1>;1 9A> ;<! =671 "#5"%&" ()*+! (8>/73:!
173 78319807+/18>AlS , 4

ol W7()>CAT;=19; 1 I>(789=1>; I>(l=67!""#5"%&" ()*+nS9((; <+ _#"]13>; 372?77 :1=>1171=67!'Y>8R?; <!
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93=179=71>81(8>(>+7!=>1=671Y 6>)7!3>; +>8=1* Al
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7;78>; AT;2 §>81 =671 2;=7<89=1> ;]! 20)2: 90> ;]! 698A> ;401> ]! 21+%9)19=1>;]1 9; =1 9337+ (>8]
083697>)><130)! <7>870787 ;37 -1 1 9=0+7=+13>))73=7 1113 18=0)C.156241 (8>=>=C (712412375 = 7:1=>11719)
()>=18>819; C1; 9=> ; 9)1983697>)><I39)I<7> (>8:9)i!

ol %7()>CAT7;=19; 1 1>(789=1>; 1>01=671""8367>A08!_#"]13>;37127 1 1=>1171=67IY >8R); <I7; 218> ; AT ;!
B>81=67121+%0)149=0> 319 113> 528>))7:19337++1 501 983697>)></39)! <7>870787 ; 37 21 1 9=0+7=+.1567+7!
29=0+7=413> ; =81 *=719)+>1=>1=671a7>& "108>=>=C(7!_#"il

ol %7()>CAT;=19; :1>(789=2>;1>01=67!7; 718> ; AT ;=187TW*187 - 10>81=67! - 777)>(AT;=19; :179)1:9=1>; |
>1=67!; 7Y1278+)>;1>(1=671""89- ; 710>8=9)i!!

ol %7()>CAT;=19; 113> 02<*89=2>; I>1=Y>1933>* ;=2; <! 1 9+61>98: +.1567!28+=1 - 9+61>98:1 (8>71: 7+
9;19;9)C=139)1227Y1>{1=6719337++7+19; 1 1*+0<7I>(l=671+782237+19; =_#"+i1=67!+73>; :1(8>72- 7+!9!
<7><89((6139)!19; 9)C+2+!>(1=671-0+=811*=]> ; 1>(1*+78+1938>++13>* ; =817 +il!l

of  ——NI_#"I*478+169?7187<0+=787 - 1/9+!>{I SOC!-G-GAl=>1*+71=6712; (89+=8*3-*87]1'Y1=6!9 ; 19?789<7!>{!
LQG!?1+2=+1A>;=6)C.!
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ARIADNEPIus Detailed VRE Accesses

ARIADNEplus_AggregationMgmt ARIADNEplus_Mappings [l ARIADNEplus_Project [l Archeomar
GeoNA-Prototype
350
300
250
8 200
?
[0
Q
Q
<
&
€ 150

100

(®)*+,-N-9%) +%A-%$B-A%;-4"-56 ,-B, 5%t , B-221-%>>, <<, R-%$B-7@, +%) , -F , <<i4$-9*+%5¢4$-4"-56 , -
72879 - 1;6*<-9%5%-8"+%<5+*>5%+, /-
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5.4 Problems encountered and open issues

&> (73031 (8>1)TAHSBI> (7 14+574.]

5.5 Outlook

N.-.28(a." . 2-E(F"$>#D.4&

38- A
FUBG™#2(

AF&D K& (&I(.H"(

B [T S g G

4>>"$$( S-N

\-"-5"6""(

ahd \(

\-D(14 I S,J

\-D(C" De&#"# S-Q

AF&D.1&" (&I(.H"(
" J(ND-.5-E(, -
AT 14-$.42>. 24" (
$"HGH>"'$

SLG

AF&D 48" (&I(.H"(
""J(3-."3-2(  SLG
$ G

5671§:7;==C19; 11”3374+ S9;9<7AT ;=1 1 70; 7+9; 1 A9 9<7+
=6718>)7+19; 110337+ (B12)T<THOHIK; 711> #1%+784+.]

5624 93=121C1 9))>Y +1 7o ()>129=0> 5 | > =671 756937 11 278+1> ;1 >f!
=6718" S1=736;>)><C! (8>22: 7: 1 1C1%Nd317 ;37]19; = 1'Y2)187W*287!
=671 (>8=2;<! >fl Tels=l; <! *+784]) 8>)74]1 _#"1 +7==0; <4]l +7822374!
(812)7<T74]17=3.1>81=671=736 ; >)><139) 1189 A 7Y >BR.
$=IYD)HAQUCIO; 1175 91)71=6712;=7<89=0> ; 1>l 7el+=); <!+782037+!
>(789=7:11C1=618:H(98=C1>8<0 ; 1+9=0> ; +1 1CI87 1 *30; <1=671736>8=!
87W*187 :12;19))1=736 ;139)! U>BRIO93RI<T+.!

1 STY127840> 51501 =671 AQ( 7Y 781 694 17751 1 741<;7:19; 1!
IAQTAT;=7:1=>1 (8>(78)C! 2149471 9; 21 (8>22: 7! 9337+ =>!
<T><89(6239) :9:9+7=+1 $I Q)>Y+ 931 1;3879+7:! 9;:!
%4> ANO1)7IF>>ANT27)]129)>87 1 1U71! 1 79=*8717e ()>1=91> ;]
O; 2185)7H: 8177 ;10337 ++1=>1<7><89 (6139)!§79=*87+.!

56413 7Y1278+> IY)I171: 7()>C7:19; 1 1>(789=7 110 1Y >1 #7+.]
1 TY12784> 5 1>0=67IAQ(17e ()>878169+1177 ;12 7+1<; 7 181 Y)!
9))>Y19337+1=>1=7e=*0)! : 7438(=1>; 4]! LA9<T+]!9; 119 CI >=6 78!
§7)9=7:12;8>8A0=1>; 19++>319=7 1 [ Y1=6191<7>! (93RO<7.I561+ ; 7Y
2784>;IYD)171:7()>C7:19; 1 1>(789=7 2103 1/9=!)79+=4=Y>]_#7+.]
567! d(9=19)! %9=9! §$;§89+=8*3=*871 1+ 3>A(>+7:! >l 9! +7=1 >f!
=736;>)><17+ 1581 =671 +=>89<7]! 1;:7el;<]! 39=9)><*);<]!
:143>778C]19; 119337++1=>1<7><89(6139)! 1 9=9+7=+1933>8:2; <! =>!
~aBl/™ (7;1a7>+(9:19)1B> 5 +>8=1* Adl+=9; 1981 +.!
5624193:022=C1 Y1)\ 7 )>1=1=67! ; 7Y1278+1> ;150126 71dY%$! (8> 7!
1C! %Nd327;37]! 9521 Y2)! 87TW*87! =67! (>8=15<! >l Tel=l;<!
29=0+7=4H]14=C)74]!_#" +147=20; <4]1 93374+ (812))7<7+] 7=3.1=>1 67!
1 7Y1=736;>)><139)189ATY >8R !

"1 7Y12784> 15012671 29=7Y 9CI+782371 YI)I 171 1 74< 7195 :
§>))7 :1>*=.15671; 7Y1a9=7Y9CH 7821371 Y2)118; <7 ;69 ; 37 AT ; =+
%361 941 =671 9:>(=1>;! >il A>:78;! “dal +:9;:98:4 9; 11 17!
185R7;1:5Y ;0;=5IA0 ; CIA> - %) 745117 ; 768> A6 71S > *)08!
%727)>(AT7;=10989: <A
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6 Overview of the ARIADNEplus Kknowledge
management system

6.1 Goal

5671<>9)!>01U0, NIH=>12702; 71=6 71" #5""%& " ()*+1+7A9;=131189ATY >8RI=69-(!!

o A>;1E>BHE671:9:=01(8>7041> 19 119<<87<9=0> ; 1(8>37++]1=68>*<B1013>; 27 ;17 ;=19 ; 11794C19337++7
1C4=TALISEHHCH=T ALY )1>(8781918)7€21) 719 ; 10817 5 1)CI3>))91>89=02717 ; 208> ; AT ;=]l=>1171*+7 2 11C!
AQ; Cl*4+78+ 41A%)=0; 7>%4)C1 (81 AQ; 9<2; <! Y >BR)>Y! 93=120=17+19; = 1=893R! =6728! (8><87++.1567!
10427 AIY2)193=19+191876787 ; 371 (03 =18>81" #5"'%& " ()*++=9R76>) 1 78+1=>1Y 9=361=6714=9=*+>{19 ; C!
(8>37+]19; 11(8>2: 71=6719( (8> (819=71877 - 193RI=>1=67187+(73=12719++1< ; 77+l

of 170 7HO((8>(B9:=7! :2+31()1; 98C! " (()139=1> ;1 08>() 7+ §7W*187 = 1 §>81 =671 22278+ 71=C(7+ >l 190!
69; 1)7 2110 H# 0&" )%+ " (()I39=> ;1 08>() 7+ 9871+ (7319)1+9=0> 5 +1 Te (87++7 :19+! B$% ~ BI B#S!
7e=7 ;41> H>81=671 : 3787 ; =1=67AQ=I31<8>* (15 <4]118>9: )CI3>B87+(>; 125 <I=>1=6>4710: 75 =017 2123
5O+RIN.N]I9 ; 119<<87<9=7:1933>8:1; <I=>1+]A)98.:Cil

of  (B>72:7+1:>A02;1+(73102317>391*)987+]191+ (937H-2ATI<OF7==77819; 191 (781> 1 2+9=1> ; +C+=T Al=>!
9: t87++1=6712;=7887)9=1>;117=Y 77 ;1+(93719; :1=2AT19)>; <1Y2=6!729)*9=1> ; I>{1=67+7!9+(73=+1>{!
=67!89A7Y>ER.!

5671?9)2:=CI>f1=67!'Y>8R! - >; 712; 1UO,NIYD))! 1 719++7++7 212;159+R! , N.N]!12; 13)>+713>))91>89=0> ; 1'Y2=6!5N.N]!
9; tIY))I(B>2: 71§77 2 193R!9; 21369 ; <7+1YG787!; 737++98C.!

6.2 Planned schedule

38-f SE-TTUREUHGEA( | N.-.28(.2-E(FUS#D A& D
4> 464.2(, -$H(F"'$15" S, -1%731-G , M4 B>A()7-7:
4> 461.2(, -$H(IBDE" 6" " .- 18" S, JUf*; 71-6-G4 S -] <AAY*T

75 <>1;<.15671=>>)169+177 ;!
4> 4Gh.2(, -$H(."$.4"5 S, /> 71-G-G4 TTA>;+289=7 1 1=>IUON]!
2;=09)1077 - 193RI87372°7 -

4> 46h.2(, -$H(@"F"-$" (7" .- (C"#$H&." S, bl/S9CI-G-G4 B>A()7-7:
4> 4GH.2(, -$H(@"F"-$""(-EDH-(G"#$4&." S, JUf*; 71-G-G4 S -] <AAY*T
A" $>#D 48" S(ADDE>- 48" (<HEIE"(1"K4-E(F#-1. | S,LIF9;*98CI-G-G4 | B>A()7=7:

O"#.-5" (N4 * >""(ADDEk>-.1& " (DH&IE" (4.5
Fi-1.

B>A()7=7:.18=1041%; 1 781=7+=!

/" |-G-
S, Pl (8)!-G-Gt L0518

-L!
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38-f <E-TTUR(FUBGMHA( N.-.2%(@".2-E(FU$H#HD.1&"h

TR (&I (S - #oH(DH8. 8>8ES(18:4(

T )<
b " (- " -E?2$1$(D#&DES ' F

A" G"'$.45- 48" (- " F(i"1.4-E(F""G"E&D 6" ™ . (&(
$D->""L.46"" (68>~ 7 2E-#2(Gi~(<""HI&FR( o<
al&FE&IY"5(Q;*; (F-.~(t"."54- 4&"b

6.3 Results obtained in the first 18 months

6.3.1 Activity Dash

5671"3:02=C1%9+6124191=>>)1=>1 A> ; 1=>81=671 991 (8>2041> ;19 119<<87<9=> ;| (8>37++.1567! : 7+1<; 1>(1=67!
"'3020=CI69+ 61411947 < 1> s IY SBRE)> Y +=69=13> ; +1+=1>010302007+]1Y 623611 ; 1248 ;135> ; 424=1>(1=0+R+ I56 71" 3=121=C!
069+61 A>;1=>8+1 =671 19=91)>9:2; <! (8>37+]! =671 AJ((2;<! (8>37+]1=671=67+9%8*+ 9)i<; AT ;=! (8>37+]!
=803R1; <19))1=6719792)91)7187+>*837+19; :10))>Y2; <I*+78+1=>13>))91>89=7.156 71" '3:12)=C106Q+6 1> 78+0!!

ol 9;1794CI=>19337++19; - I*+717 ;208> ; A7 ;=ill
ol 913>;77;17;=1YICI=>IA9; 9<7!1=67!Y>8R1)>Y +9; -193=220=17+i!!

ol 013>))91>89=07717 ;718> ; AT ;=1§>8l AQ; Cl*+78+!=>14)A*)=0; 7>*+)C19: 115817 2= ; 7Y12; (>8A9-1> ;|
87<98:2; <I(8>37++7+]19; z1=67!(8><B7++1+=9="+1>(193=022=07+i!!

ol OIA79;+>(187)291)7!;>=0139-1>; 1§>8!+=9R76>) : 78+]!=>I17NAAT 2 19=7)C1* (- 9=7:1Y67;!-6787!987!
9;CI369; <7+19( ()27 - 1=>'Y>8R{)>Y193-271=07+12; 1Y 6136!-67CI98712; ?>)?7 - il!

ol 0B7(787;37!(>2;=1§>819;Cl+=9R76>): 78!; 77 22; <I=>I170; (>8A7 1> ; 1=67!(8><87++!>(19 ; CIY>8R{)>Y!
>8193-171-C.!

6.3.2 Application Profiles

5671 028+=1 C7T98HY>! +*1H:2431()0; 7+ Y7871 +7)73=7 ]! ;9AT7)CI 2;+382(=1>;+1 9; 11 6781=9<7! +317 ;37! 9=0.]
"'83697>)><230)! (98=; 78+ (8>70:7:12; (%=1 91>*=1 =671 §7W*BT AT 5=+ >f1 79361 +*1H:2432()2; 7] Y6236! YO+
4C;=67+147219; 1167 ;1278017 1Y =61 - >A9]; 1 7e (78=+.!

%7803 120> 5 1>§1=6719 ( ()139=1> ; 1 (8>0) 715>812; +382(=2> 5 +0)(
o HTHI>H1979)91)7IA> 1 T)HIBHS=Te]!" 0& 7!

o ST7:0:9:91A> 1 7)#1; I*HTIICI>=6 781" H#5 %& " ()*+1(98=; 78+1/8 ; +380(=1> ; +]I<B9GA=I] AQBR+]18>3RI98=!
9; :1>=6781+1A2)98! A9=7819)!

ol B#S=7e0?778+1>; 1, .G/+=91)74I>(1=6 7! A> 1 7)]1+* 1L A==T7 - 1i>819((8>79)!->!B$% ~ B!B#S!dsal!

-N!



%7803 120> 5 1>§1=6719( ()139=1> ; 1 (8>0) 71§>816 781=9<71+317 ; 371 2 9=9((
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o TBKI9)A> 7)1 727)>(7:11CI08&1; 13>))91>891> ;Y 1=618& 1 &

of  d*((>8:=18>Al2982>*+(98=; 78+0IBCE]I%a0B]\& " B]! ™ """ Ul

of  d(73URBIH+*T+I: 287 ++7 0!

ol d9A()7!193W*242=1>;19; 1(87(989=2>; 1=>117!(8>(78)Cl - >3* A7 ;=7 :!

ol a*989;=77>41=67W*9)1=CI>(1+9A ()7+1*+7 - 16>8!9; 9)C+2+!

6.3.3 Vocabularies and gazetteers

087)2A2; 98C! Y>BR! Y2=6! +>AT7!2;1=19)! 2; 27+=0<9=0>; 1 > 078> 71 9; 21 A*)=))1; <*9)l (G++A0K=1T7+ *41;<!
?>391*)98C! A9((2;<+!19; =1>=678l A*)=2)2; <*9)!187+>*837+! /*"**5]! UIR1z 9=9]! 7=341 69+! =9R7 ;! ()937.1 %9=9!
(98=;78+169771177 ; 1+*((>8=7:1Y6T ;17 ;=78);<1=6728!(782>:1:9-912;=>1078)>: " !

6.4 Problems encountered and open issues

&> (73031 (8>1)TAHSBI> (7 114+574.]

6.5 Outlook

3&-t!

<E-"""F(F"HG"#?(F-.""!

N.-.29!

Mh" -E$- & " (- "F (1B DE" 6™ " .- 48"
&I(.H" (4> 464, 2( , ~$H¥(4> 46 2(, -$H(
@IIEII_$II(G)*+!

A- _"5#__%&'(&I(.H"(4>-%G%'?( » _$H(
B .&(.H"(4554"5-4G""(
A" 1#-$.42> . 24"

<HEGIBHE. " (&1(.H"(.&8E(.&(28"#$(&(
e<; (1" (SHF"H(.&(6& " . &4 .H"H(
~55#"'5- 18" (~> HGLE"$H(!

Q"'$.4"5(="F(¥ -EtF- 18" (&1(.H"(.&&!

@' GISHE. " (&1 (H"'(. &&E(7-$"F(&" (2$"Y
" F7->K!

U158 (&(H (A" $>#D K& (- " F(
O"#.-5"(N>4" *>""(4DDE>- 48"
<HEIKE"S)

S-N/%737A178!-G-Gd!

SLGY/f*;71-G-, 4!

SL-/"*<*+=1-G-, 4l

SLPY/%737A178!-G-, 4!

SNG!/** (8)!-G--4!

S-N/%737AL178!-G-Gd!

T«

T«

5>1171+=98=7:!

5>1171+=98=7:!

5>1171+=98=7:!

T )i«



3&-t!

<E-"""F(F"HG"#?(F-.""!
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N.-.29!

A" '5H- 88" (&I(H" (A" $>#D 48" §(
ADDER>- 48" (<H&IE" (1 . &(.H"(

4@h4 ,BC(R".&E&5?!

A" 5H- 88" (&I(.H"(O"#. -5"(
NSH" * > (ADDEk>— . K& ™ (<HRIE" (4 . &(

.H"(4@M , BC(R".&E&57!

S$"(&I(.H" (A" $>#D. & " $(4DDE>- 18" (
<H&I'E"(.&(DH&GHF" (F-.~(.&(.H"(

40h4 , BC(UE&2F!

S$"(&I(H"(O"#.-5" (N>H" ">"(
ADDE>- 48" (<H&IIE" (. &(DH&GHF"(
F-.-(.&(.H"(4@ , BC(U:&2F!

A" -E2$18(- " F(F"G"E&D6" " . (&I(

&.H"#(-DDEf>- .4& " (DH&IHE™$!

N278.-" §-E($D->"L.46" (68>~ T 2E-#2(
Gi-(<"#&FR(7-$"F(&" (Q;*; (F-.~(

b= .58 h& (!

N2DD&.4" 5(F-.~(D-#. " "#$(-$(.H"2(
e H(SD S (56 (D RS

i &(<"H&FR(

18T (THHH (3. 2(@" 8" -#H(
ATS.0.2. (& (# 26 (18K

D#&D&$-E(&1($D"">H-EiS.

A@A4 , BCDE2S(~#>H-"&E85H>-E(

>&">"D.§(- " F(6 2.1 52
$2" 8" 26$(184(44Q(

S-bl/S9836!-G-, 4!

SLGY/f*;71-G-, 4!

SLLY/d7(=7TAL178!-G-, 4!

SLPY/%737AL178!-G-, 4!

SLbITISNJ!/£9;*98CIT!
%737AL178!-G--4!

S-N/%737A178!-G-Gd!

&>YITISNIV/F*; 71-G-,IT!
%737AL178!-G--4!

&>YTISLP!/f*; 71-G-G!T!
%737A178!-G-, 4!

-p!

T«

T«

5>1171+=98=7:!

5>1171+=98=7:!

5>1171+=98=7:!

T«

T«

T«
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7 Overview on ARIADNEplus services

5671 >2789))! <>9)! >l USRI 093RI<7! , Q! 241 =>1 (85201 7! *+7(%)! +782037+! *+); <! "4 %&" (J*+! :9=0! =>|
983697>)><l4=+.! 56141 15 3)% 1 741 1;=7<89=0; <! Tel=1; <! +7820374]! 2 727)>(L;<! ; TY! §79=%8741 1;=>1 Ted=0; <!
+782374]1941Y 7))10+1: 727)> (AT ;=I>01189 ; tH; 7Y H782I37+.1")) +782237+146>%) 1 19)4+>11711;=7<89=7 : ; =>1=67]
"HST0R& " (%1 1894=8*3=%87I1CIAOR] ; <=6 7AI9?292)91)71> ;=6 71%Nd317 ; 37! ()9=F>8A.!

567!'Y>8RI(93RI<T13>; +2+=+1>1, GI2; 22722 *9)1=0+R+!/ - 7+38117 :117)>Y4.15671+787237+13>77819!'Y2: 7189 ; <7!
>[1079=*87+!1*+7(*)!=>187+7983678+]189 ; <1; <!18>Al(8> ; H>[(237!+ 782237 +)IR7121+*9)2+9=0>; 1+787237+]1 798)>*+!
C(T+>019; ;>=9=1>;+19; 21 :>3%AT;=9-0>; |1=>| A>871193RH>[0237!>817 ; =7 2 1+782237+)IR71=6 7V A*)=0)2; <*9)!
W*78C! +782237! *+7 21 1C1 =67! ""#§""%& " ()*+! 0>8=9)]! >8! W*78C2; <! =67! *; : 78)C2; <! 9<<87<9=1; <! (98-; 78!
87+>*837+.!

59+R!,Q., 12+187+(>;+11)7!0>819; 9)C+1; <!=67! 7el+=0; <! +78?237+19792)91) 712; 1 =67! (8771>*+! 778+1> ;1 (! =67!
"HE%& "10>8=9)]19+1Y7))19+1478?237+19)879: C19792)91)7!=>1(98=; 78+19; - I>=678+9+!>(7; 1+>*837.156 71=9+R!
HO>187+(>; H11)710>8102; 2;<19; 212;=7<89=2; <!>=678! (>++11)7!39; =22 9=7+(>81+782137+12; 1=67!""#§" %& "
2;089+=8*3-*87]19; - 1=>1(8>:*37191+787237! : 7+1<; 11>81=-67!>=6781+ 787137 +1=>1*+7 |

59+R+!,Q.-1=68>*<6!,Q.Q!3>?78!=67!(8> ; =H>[(137!+782237+!9; :159+R+! ,Q.P19; =1 ,Q.b!987!=67! 193RH>((237!
+782137+]1Y 6236198712 727)> (7 1*; 1 781=67!""#8""%& " ()*+!* A187))9.!

SORI, Q.. IY))I1*) s 1 (> 67 21+%9)S7:19!" ~ dBO)>=Id317 ; 371%7 A>; +89=>8.1567]_14*0)S7:194782137]!
Y613617 ;91)7+1=671: 2+ )9CI>(1983697>)><I39)12; £>8A9=1> ; 1 1=6711>BAISIRAILT+I; T ILWIA> 1 7)Y 2)!17!
9:9(=7:10;=>1=671"H#5 " %& " (J*+12; 189+=8*3=*87]19; -1 AQ: 71929)91)719+19; 1" 45" %&." ()*+1+782137.!

594R!, Q.—.-1Y])I*+71=67!(87H7el+=1; <IL%E ~ 01+78713719-1B&#]'Y 6136!)! ; R+1983697>)><139)! : >3* A7 ;=9=1>; |
=>1=67! L% A>:7)! >(1 9;198-7093=! >8! A>;*AT7;=19; o1 24*9)F7!2=1 933>8:2;<)C]! 9; =1 9:9(=! =1 =>! =67!
THS%& " ()*+12;089+=8*3-*87 !

59+R!, Q.-.LI'Y2)!I87Y>8R!=67! " (67AT789!+782137! (8>?1:7:11CI BCS.! 567! +787237! 22+*9)2+7+1=67!)9C78+! >{!
983697>)><139)! 7€3979-2>;+!2; ! L%]! =><7-678! Y2=6! 87)9=7:! :>3*AT7;=9-1>;.1 567! +78?237! Y2))! 9)+>! 17!
9:9(=T:I=>1=671"H#§"%& " ()*+12; 189+-8*3-*87.!

5O+RI,Q.L.,13>;378;41=67! 1 727)>(AT7;=1>(19;19; ;>20:0> 5 1=>>)! §>81 983697>)><239)! 87 (>8=+ 9 11 >=678
§7)9=7 1 1=7e=4]11%) 15 <I* (> 17e24=0; <I> (7 ; 4>*8371=>>)+ |

594R!, Q.L.-1Y2)17e=7; 2 1=6 7TRAIT!O; ;>=0=1>; 1=>>)1%""0]! - 777)>(7 - 11CIB&#!9; - I'"So.!

S594R!, Q.NIY)12;=7<89=719; =1 7e=7; :191=Te=1 A2;2;<!9; =1 ;9=*89)1)9 ; <*O<T7! (8>37++1; <! +787137!§>8! =6 7!
THET & ()*+! +787137! 39=9)><*7.1 567! +787237! Y1) 1*) 1 *(>;!1=67! 5" 15B#~ U%! " ~dBO2)>=! d317 ;37!
%7A>;+-89->81+787137.!

594R!, Q.Q'YD))RA()7TAT;=1=67!*+*9)1+ (937TH-LAT!+78?2237+! (87+7 ;=12; lasd!+C+=7 A+19; 11 A9R712-19?92)91)7!
268>*<6!1=67!""#§""%& " ()*+12; (89+-8*3-*87.!

59+R!, Q.PI3>;378; +=67! - 7?27)> (AT ;=1>019! A*)=0)2; <*9)IW*78C!+78?2137!*+7 - 11C1=67!""#§""%& * ()*+10>8-9)!
0>8IW*T78C2; <1=671*; = 78)C2; <!19<<87<9=7 :1(98=; 78!87+>*837+.!

-b!



5O+R!, Q.bIY))RA()7AT ; 2191<7>+7827813>81<7><89 (6139)12; 6>8A9=0> ; 1(8570: 7 11C! (98=; 78+

7.1 Planned Schedule

S>+=1>(1=67193=17,=17+1+6>Y ;12;1=67!591)7117)>Y19871+=)))1=>117!()9; ; 7 :]'=6787(>87!-6728! - 7)2?78C! - 9=9!

39; ;>=117H+(73007:19=1:6TIA>AT ;=]

3&-t

<E-"""F(F"HBG #?(F-."

THT%& T ()%, -, 1/0*1)234!

N.-.2$%

\N)Y(, "$15™ (&I (k" " &G-.46"(
A@h4 , BCDE2$(2$"#($"4GH>""$(
FrIf""F

,'DE&?6" " . (&I(.H"(11$2-E\""Fi-(
$"4GH>"(& " (.H"(4@A4 , BCDE2$(
b 1#-$.42>. 24"

,"DE&?6" ™ (&I (. H"(. &&E(1&H(GI$2-(
84518 18" (&I (~#>H-""&E&5H>~F(
F-.-(&"(.H"(4@44 , BCDE2S(

b 14-§.425>. 28"

,"DE&?6" " .(&I(.H"(CDH" 6"#~(
$"4GH>"(&" (.H"'(4@4 , BCDE2S
b 14-§.425>. 28"

,"DE&26"™ " . (&](.H"(~#>H-"&E&5I>-E(
(=T B (L &BE(TNHE (H(
A@M , BCDE2S(H" 14-$.42>. 24"

,"DE&26" " (&I(H"(, 4<(.&8(
JH.HE"((H"(4@4 , BCDE2Y(
B 14-$.42>. 28"

,"Di&?6"".(&I(.H"(QCFQUERe , (
$"4GI>"" (4. Hb" (.H"(4@A4 , BCDE2$(
B 14-$.42>. 28"

,"DE&?6" " (&I(.H"($D->"L.46"(
$"4Gi>"(J4.Hb" (4@A , BCDE2Y(
B 14-$.42>. 28"

,"DE&26" " .(&1(.H"(6. 281 52
AD($ 4G (b HE" (H"(
A@M , BCDE2S(H" 14-$.42>. 24"

S-J!

S-JITISNJ

S-JITISNJ

S-JITISNJ

S-JITISNJ

S-JITISNJ

S-JITISNJ

S-JITISNJ

S-JITISNJ

T«

5>1171+=98-7:!

5>1171+=98-7:

5>1171+=98-7:

5>1171+=98-7:

5=>1171+=98-7:

5>1171+=98-7:

5>1171+=98-7:

5>1171+=98-7:



3&-t

THT%& T ()%, -, 1/0*1)234!

<E_- IllF(F"E%G"#?(F-_" N._-2$

,"DE&26™ ™ (&I(.H"(5" &S 4G H( S-JITISNJ 5>1171+208=7 -
$"4Gk>" (JH.HE" (.H"(4@A4 , BCDE2S(
b 14-§.425>. 28"

7.2 Results obtained in the first 18 months

567!_1+*9)S7:19478?23719%=67 ;=139=1> ; IA> - *)719; 11204*9)1+9=0>; 25 =78093 7Y 9+1* (- 9=7 - I=>I17!
A>B7179+4))C12;=7<89=7 1 19+19; 1" #§" % & " () *+1+787137.!

567NN #I20*9)1+9=1>  13>A (> 75 =1Y O+ D 741<; 72195 £ 187)79+7 - 10>81=67!_2+*9)S7:191+787137 .!

MLIT0; 220> 51 >0 3> AAS S TIBOATY >BRIE>8! L%)!I \I%" " #!19; - 12A9<T!9; ;>=0=1>;17e(9;41>;1 YO+
(9; 5 7:1YEBL; | _14*9)ST 119782037 I=>IATT=1=671; 77 - +1>01=67!""#§""%& " ()*+!1(98=; 78+12; 7>)77 - .|

"11720127840> ;150191 ; 7Y 17e=7 ;41> IYO+HIA () TAT ;=7 :1)>39))Cl Y2603 IL%E ~ 0.1567! ; 7Y1§79=*87!
9))>Y+! 983697>)><l4=4+ => 3§79=712;=7893=1271 15 R#! /j6>=+ (>=kd! §8>Al =671 11<I=0)! L%! A>:7)! =>I
§7)9=7:1:>3%A7;29:0>;

1" =*=>800)]! Y2261 =671 )1+=! {1 9))! =671 3>AAY; 11 *=I)=17+1 9; 1187)9=127! 1 7438(=1> ;1 9791)91)7! =>!
1970<0=7]! 1578931 9; z! (781>BA! <7T>AT=I3! 9;9)C++! >l =671 24*9NF7 =1 LY%! 983697>)><39)!
703979=1>;+1Y1=61; 1=67!" (67TAT89I=>>)169+1177 ;187)79+7 - I

d6>8=172-7>+17e()92;2;<!7936/201=6 713>AA9; = 1*=0))=17+i>81=67!" (67 AT891=>>)Y787187)79+7 - .!

d*8?27C1§>8!=67! (87 (989=1> ;1 >[I *+781=819)+! OLAT 219=1=74=2;<1=67! " (67AT89!=>>)]! 9; =1 <7==);<!
077 2 193RIB>A+T77789)1<8>* (+1>01+ (7319)247 - 1*+78+1Y 9+1)9* ; 367 - .!

&>BY7<19;! =7e=*9)l (9==78;+ (81 LAT! (781>:+! 9 :1 874787337+ =>1 10=71 +(9;+! (8 *+71 2!
AR <*9)1: 9=71+(9;1A9=360; <I=>>)1 Y 787138797 - |

%727)>(AT7;2 9511 al6*1l 17()>CAT;=! >i #7S9:36! A*)));<*9)l 19=71 +(9;! A9=361;<!
9 ()139=1>; 1Y 2=612; 278930271 Y 71! : TA> ; +=89=1> ; IY 78713>A () 7=7 2.

567! ")9+=03+79836! +782237! (8>Al =67! (8720>*+! ""#§""%& " (8>I73= =>! =67! )9=7+=! 278+1>;! Y9+
*(9=7:)

567!"#5" %& " ()*+10>8=9)'Y 9+!* (2 9=7 :1=>1§930)2=9=71=67!; 7Y 1?78+)> ; 1>{! *)9+=13+79836.!

"1 ()>=1a7>0>8-9)!<9-7Y9C!(>8!=67!$-9)19; 1I3>AA*; 1=Cl Y9+ - 7()>C7 -1 Y1=61; |=67!""#5" %& " ()*+!
2;089+=8*3-*87.!

%81 /d(9=19)! %9=0! §; §89+=8*3=*874! +782237+! 8! =67! $=0)19 ;! a7>0>8:0)! Y787! 3>;1<*87:19; :!
%7()>C7:.!

-M!
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7.3 Problems encountered and open issues

d7?2789)! >(! =67! =9+R+! 2;! U>BR! 093R9<7! ,Q! 987! ()9;;7:! (>8! 2;=7<89=0>;! 2;=>1 =67! ""#§""%&" ()*+!
2;089+=8*3=*87]1#/,/' - 7 ()>CAT ;=1>;1=671%Nd317 ; 37! ()9=0>8A.I""1 Y >8R+6> (1§>8! (98=; 78+]!=>17; 3879+7!-67!
R;>Y)7:<7!>01%Nd3?7 ; 37!1=68>*<6! 69 ; - +i>; 1 +7++1>; 4]l YO+ ()9; ; 7:1=>117167):19=1B&#!1;!01+9! 9=1=67!
17<2; ;2;<1>01 S9836.1%*7!=>1=67! B~ _§%H, M >*=1879R]! =62+ Y>8R+6> (1 Y9+139;37))7:-.184!9; 12;H(78+>;!
Y>8R+6> (187 A92; +! 2 20[23*)=1=>1>8<9; 1+7! - *71=>1=8927)187+=813=0> ; +]! >=678! (>++11)719)=78; 9=177+ Y1))! 17!
7e()>87:.!

7.4 Outlook

5671:777)>(A7;=1>(1=6 71+ 78237+ AIRY; <I<>> 1 1(8><87+1>19))168> ; =+.156 71 (98=; 78+19871278CIR77 ; 1> ;!
3>3205%0;<1 1727)>(AT;=) >l =671 Tel=); <! +78203741 9; 11 =1 1;=7<89=0; <I =BT AI ;=51 =671 "#5""%&" ()*+!
;080+=8%3=*87.1072789)! ; 7TYI3>A(>; 7;=HTI=>1 171%+7 1 1=>NA(JTAT ;2L TY 16795874115 126714782137+ T
692719)879:C1177;1:727)>(7:19; :187)79+7 = !

LG!
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8 Overview of the ARIADNEplus pilots

8.1 Goal

"'671<7;789)I<>9)+!>(l=67!1U0!1987!=>(

%702;71=6712; ;>?9=127\ AT=6>-+17;91)7 - 11CI""#5" %& " ()*+1+787137+!(>81983697>)><139)!87+79836!

B>AA*;FIT+]

ST+1=671+782237+19; 12; ; >?9=127VAT=6> - +12; 1(1)>=+1*42; <1879)1*+7139+7+.!

%7A>;+-89=71=6719:79;=9<T7+>[1*+]; <I""#§""%& " ()*+1=>1=67!983697>)><I39)I*+78I3>AA*; 1=17+.!

46>Y39+716>Y1=671"#5"%& " ()*+ 1 9=019; : 1+782037+12+11%) :2; <19 (()239=0> ; +16>8! (8>7+1>; 9)+]!

678-9<7!A9;9<78+19; :1=67!(*1):3!9-1)98<7 !

567!<7;789)19((8>936!3>; +1+=+>(!

"1>(;<19; 17 5 tHgH T8I (78+(73:077

Z70; <2125 7Y 1=61=671028+=1>1173=2271>41=6 7! (8>73=01=69=1=6 711 ; §89+=8*3=*8712+1*+7 - ]I *+7(*)!9; !

2;5;>79:077.

B879:1;<17)7A7;=+1=69=1871; §>837!-67!983697>)><139)! (78+(73=127!>(1=6712; (89+-8*3=*87 !

0727)>(2; <I()>=H: TA> 5 4289=0; <I=6710; ; >29=1> ; 1(>=7 ; 29)I>[=6 7 (8>173=187+%)=4]AT=6>  >)><C!

9; 1l=>>)t

1>))>Y1;<191B9+7!+=* - C19((8>936.!

5671()>=HY )25 )% 1 71727 ;130+7H=* 117412 25)20; <1§>*8=77 ;1(98=; 78+4.

8.2 Planned schedule

5671()>=+9871()9; ; 72 1=>1171>(789=2>; 9)=>Y98: +1=6717; 1 1>(1=67! (8>173=1/+771-91)7117)>Y4.

"HSR&" (R H()>=H

38-( <E-"TUF(FUBGMH2( | N.-. 28" . 2-F(F"$>H#D &
F-."(
"4291)461913>AA> ; [18IATY >BRIF>81=67! S,J! 5>11713>A()7=7:11;1=67!; 7e=IL!

A>;=6+!

Sd, MHB+=1>*812; 5 >?9=177!()>=+!)9* ; 367 ! SLQ!

5>11713>A()7=7: 1151 [798IL!
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8.3 Results obtained in the first 18 months
ol B>))73:02719; 113> ;4295 21% (1 9=71>1=671983697>)><130)!; 77 : +1+ (73139=1> ; 11>81=671); §89+=8*3-=*87!
o §; (*:18>Al=671983697>)><139)=79AH]; =>I=6 7II8IATY >8RI>{I=671+782137+: 727)> (AT ;!

ol "8360:73=%871:890=7 1 1§>81=67IB>AA> ;1 ()>=1iBOATY >ER!
!
"H(98:1501=04RI, P, 1 "+291)1462; <I913>AA> ; I1BOATY SERIF>BI=6 71" H#5" %& " ()*+! ()>=+K]!=671=0+R!) 79 : 78!
[BCSA 2 727)>(721913>AA> ; [729)*9=1> ; 138178191358 Al=>1 - 743811 71=67IAT=6> 1 >)><I39) 1A (93=1>(1=6 71 (1)>=!
IAQTAT ;=9:1>;]I7+(7319))C187<98:1; <1; ;>?29=0> ;1Y 2=61; E671983697>)><139) 3> AA* ; 1=C.15671779)*9=I>; |
38=78190+ : 74382172 117)>Y )

5671 729)*9=1> ;1 3878191 §>8Al Y2)! <*989;=771=67! 698A> ; 490> ;1 >0 =67! ()>= 1A ()TAT;=9=1>;19; !
0;=7<89=0>; Y1260 1=6 71" 45" & " ()*+11; (89+=8*3=*87 156 71381=78101+6>*) : 19)+>13> ; +1: 7817 ; <I<T AT ;=1
=671=98<7=13> AA* ; :074]12; 158 T8I=>15%))CL - 727)> (12671 ()>=HE>BI=6>+ 713> AA* ;=174

56713>8A6>*) 1 1Y >8RION>I0+0;1729)%0=1> ; |1=>1 743811 71=671(Y)>=HO ; 1 1=671)7++>+)798; 7 118>Al=6 78!
*17.1d(730139))C]! =671 6>BA! Y)! 17! +=8%3=*87 21 9+1 91 87(>8:0; <! 436 7A71 =69=! Y1) 1 7+38117! 1>61 =67
AT=6>1>)><139)! IA(93:! >i =67! ()>=! IAQ)TAT;=9=1>;]! 9511 =671 1; ;790> ! 3879721 Y1=61;! =67
983697>)><139)3%)=*80)16781=0<713> AA* ; :=17+.]

d>A7!>(126714731>;+19; 11 3878191 =9R7 ;113 =>1 3> +): 789:1> ;1 >8 *+71 YI=60; 12671 [>BA 987! 1 7+38017 -
17)>Y J5600+9TY >8RY; 1(8><87++19; :IYD)I17H*8=6780A()TAT ;7193 2 (297 1 1268>*<6>*=1=671(8>/73]!
933>8:2;<! =>1 =671 11787 ;=1 +=7(+! >l :777)>(A7;=! 9; 11 139)! 1;=7<89=0>; 1 il =671 ()>=+! YI=60;! =67!
A8, ” ()13 1894283870

0 7438(>; 1>01=6 71 ()>=/F I $>H#D 48
§31=60HH73=1> ;1Y) 12; 3% 7101 74382(=0> ; +367AQ1=69=19))> Y +=671 - 727)> (78+1=>1 : 7+381171-6 728!
()>=+ (8>A1 912736 ;139)! (3232 > A7Y!/7.<.1 ()>=! QA 3>AA*; 117+ 9z 187447211 )=l 95 21
D 7438(20> ; ISHI3>AAY 1 R THES I TIE671()>219; 1 1=>10; 2789321 12612671 1 9=9]1=>>)4]1 7=3 4.

0 T99)%0=1> 1 1>[1=671 ()>=1+IA (93:1Y =61 ; 1-671983697>)><I39)I13>AA* ; 1=CIHED-> 41
1>8769A()7]I6>YIAY; CI+78+1:>Y ;)>9: 191()>=/9HC+=T Al=>13>% ;=19 ; 1 1729)*0=71:>Y ;)>0: 4!
$6>%)11 170 3>;40:787:1 YE6I;L =671 THSU%&T(<H 1;080+8%3=%874il 6>Y1 AQ;C!
30=0=0>; 874787 ; 374101 ()>=1<7=+]17=3.15893R0; <Y )| 1 71<7 ; 789))CI*+7§*)1§>819))1=671()>=+.!

L TQPROD> ISHR T -8 (&1(281(9; 11 -8 (&I (->>" 884!
56L+Y )1 729)*9=71=67179+ 7I>§19337++=>1=6 71 ()>=+0; 2 =677+ 7I>{1*+7.)

[ "99)%9=0> 1 15167197 1 72 129)*71>§1=671()>=+/-FF"F(G-E2"4!

56L41473=0> 1YD)1729)%9=71=6719 1 1 72129)*71>f1=671(1)>=+1=>1=671983697>)><I39)13> AA* ; :=17+4]!
9;:16>Y1=67! ()>=+139;17;69;371=671 0% ; 31> O)I=07+ 1 =671 "'#5" %&" ()*+ 2; 189+8%3=%57 |
d(730139))C]1=62+1473=1>; IY))I171: 727)> (7 1 11>=61=>1729)*9=716> Y =6 71()>=+139 ; I1 TRA (877 -
9; :16>Y1=67C139;17;69;371=671(% ;30> ; 9)1=C! >01=6711; §89+=8*3=*87.156719 2  7:129)*71>! 9!
()>=1=>1=08<7=7 113> AA*; :=174139; 1 17194+ 7++7 11 1>2612;191 <7 ; 789)19; =191+ (732231 YIC.! 18!
7e9A()7]! 267! BCS! ()>=! p* (6TAT8ON /4771 +%1=0+Rl , Q.-.LI Kl _24*0)! 1>3%A7;=0:1>;1 >4 ;]
983697>)><139)!763979=1> ;4139 ; 1181; <I<7; 789)19 - 1 71 129)*71=>1-671983697>)><I39) 3> AA* ; 1=C]!
(8>70:0; <1)9CTBH>[I24%9)4+9=1> ; 11>81014)=71581+=8%3=*7 | | 581769 A ()7]19=>>) ) R71458130 ; 11 719!
+(7310319 1 72 19)* TI>86 713> AA* 1 =CI>(1=671<80011=014 36>)98+]1; 1204+%0)142; <M+ (7310131Y 81==7 ;|
$>%83741>719;19;317;=1Y9)).
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0 T29)%9=)> 1 I>(1=671381=7829187)9=7 - 1=>13> (C81<6=+/>&D#15H. $(9 ; 2 IMAAG(DH: " >IDE" (%)) A7 ;=41
§:1)0; 71 Y2=61=671>7780))1 "'#5" %& " ()*+187+79836! 9( (8>936]!=67! 3878191 18 Al Y1) 2;3)* 719!
+7320>51 §7)9=7 21 =>1 3>(C8I<6=! 9 11 729)*9=0>; ! >l 9:6787;37! > =671 ()>=+ => =671 |"'$#!
(82;32()7+.!

8.4 Problems encountered and open issues

08><87++1Y2=61; =6241Y>8RI(93RI<T7+ = 7 (7 = 7;=1>; 478213719791)912)1=C.1098=; 78+169 - W7 Y7)7T AT ; =Y =6!
Y 6236!=>1Y>8R]!19+! 1 7=90)+1>016>Y1=671+782237+! Y1) 1 7TRA ()7 AT ;=7 :1987!;>=IC7=19792)91)7.!!

5671:800=1089ATY>8RIA> : 7)! - 7438117 11915271 Y9+ (8> (>+7:19; 113> AAT ;=7 :1>;319=1=671-G , MId=7782; <!
B>AAETTI ATT0;<]167):12;1 27831 /LI A7 (S7TAL781 -G, MAJ! O 21221 241 3%887 ;2)C1 1725 <! = 43%++7 21 9A> ;<!
2;7>)271(98=; 78+.]

8.5 Outlook

5671U01Y2)117<0;12;1798; 7+ ; 7e=1C798.1"" 1 208=* Q)L A77=); <Ii>81=671 (98= 78+12; 2>)27 210+ ()9; ; 7212 1=67!
oA L 1=SI870>3% B 71> (1 HIATISBIY 67 ; WTB2I37+=7+20; <13 77 1 #>117<0; 8=1Y)11719 ;1> ((38=* 3 1=C!
=SI727Y19; 110 94 71=6713>AA> ; 1189ATY BRI =61 ; 1=6713%887 ;=1 - 89f=.!

38-( <E-" R N.-.28(a." . 2-E(F""$>#D 48" (
FUBG #2(F-."(

"+=91)+6!1913>AA>;! S,J! "I3>) 73177147 AL; 981/ (0)>=!)79 1 T8HIY D)1 T+ 7-12 ;!
1B9ATY>BRI(>8!-67! -G-Gl=>102; 9+ 71=67!3>AA>; [i8OATY>8RI>(1=67!
THEN & " ()*FH ()>=H )>=+

Sd, MH8+=16>*8! SLQ! 1>))>Y?;<1=67191>77!1+7A2; 98]1=6 7! (1)>=+!Y2))!17!
2;5>?9=0771(0)>=+! (8><87++277)C1)9* ;367 :!

)9*;367:!

LL!
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9 Conclusions

§313> 5 3)%41> |1=67 4" 1931201741 01 5" 068, " ()*+19871 (8>377 3 <1933>8:0; <1=>1=671 ()97 ; 7: 14367 : %)7]!
9; 113%887;2)CI=141879+> ; 91)71=>1 17)17271=69=1=671> 117302 7+1+7=10>81=6 7 §18+=1=Y >IC798+>(1=671 (8173
Y2)1171§%))C19361727 2.1

S561+1+19IAQI>8187+*)=]12; 1)2<6=1>01=67"* ; (>87+77 ;! ; 737 ++1=CI>QI87H - 7+1<;2; <1=6719<<87<9=0>; 1 (8>37++19; :!
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