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ABSTRACT
Kostantyn Yefrema\A platform to support interdisciplinary research in the

World Data Systemi Manuscriptof qualification scientific work.

Thesis for a candidate degree in technical sciences, specialty 05113.06
Al nf or mat i on T Naienal Technwal Ureversity of Ukraine "lgor
Sikorsky Kyiv Polytechnic InstituteMinistry of Education and Science of Ukraine,

Kyiv, 2021.

Information technologies (IT) contribute to the creation of new and
convenient access to accumulated information resources, their effective use throug
consolidation, virtualization, and implementation of a service approach. The World
Data System (WDS) has one betmost powerful information resources. The data
of many scientific fields accumulated in this system are a part of the society's
potential, which can be used to solve its current problems. However, it is hamperec
by difficulties in the interaction of legy applications, the need for data
harmonization from different sources, the variability of queries that require a wide
arsenal of analytical tools, the rapid creation of new applications, and inconvenient
access to information resources for the-fibmmelated scientists. There is a need for
a platform to support interdisciplinary research in the World Data System that can
address these barriers.

Dissertation work is devoted to solving the important scientific and practical
problem of organizing, planningnd implementing support for interdisciplinary
research in the World Data System. The proposed platform to support
interdisciplinary research in the World Data System provides integration of
applications and data sources, data harmonization, implementdtiproblem
oriented data mining, and rapid creation of information resources.

The created platform to support interdisciplinary research in the World Data
System is based on the concept developed in the dissertation, which combines tf

following findings, approaches, models, and methods: a modern IT environment
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with friendly access to a legacy set of data sources and applications, which integrate
separate systems for collecting, storing, and processing WDS data at the
technological, conceptual, and functad levels; interaction of services on the basis
of orchestration that allows to group basic services in hierarchically complex
systems, combining them by the required attributes (scientific area, functionality,
etc.); a simple query is performed by onevex®, and a complex query inherent in
interdisciplinary research by a composition of services, which is built by
Orchestrator Services using the methods of infergheajser's query is performed
upon formation of the proof, the tree structure of whadbws performing quite
complex compositions of services using pointers to the desired data sources an
services;the dependencies required for this related to knowledge of service
functionality and data semantics are ddsmliin the axioms that are atlinto the
knowledge base when registering services in the system, and inference rules thi
determine the composition of servicespport for the formation of queries in terms
of the domain knowledge, planning their execution, and organization of basic
services interaction in the system using intelligent agents that implement the logic
of operation and interaction of platform componetts; use of Ell class solution
with a mediator and webriented architecture for integration of data sources and
constriction of complex queries involving the use of data from different sources,
existing applications, and the implementation of additional algorithms for data
processingthe use ofJDDI for creating aegister of services, WSDL forumified
description of sevices; SOAP for exchanginptifications between services; BPEL
i for services orchestration

To implement th@roposectonceptthe original set of models, methods, and
algorithmsfor integration ofWo r | d D a t a@pplicaonstaedr daté® sources
mechaism of interagent interactionmodels and methods dataharmonization
model and methodof problemoriented applications generation based on
microservice integratiohave beemleveloped

Improved clausalogic of application interaction allows to detg@ne the

requiremerg in a useifriendly form andoptimally implement the appropriate
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scheme of application interactiofihe inference methotbr this logic has been
improveddue to preliminary inference in the space of typath the following
detailing inference in the system of individual objects

Improved clausal logic of source description, mechanisms of the federation,
query building, and combining of results for data sources integration allow the user
to define the reqgued data and allow the system to plan, optimize, and execute the
guery scheme to applications and data sources to obtain the require@hdista.
established the basis for the organization, planning, and implementing support fo
interdisciplinary researchn the World Data SystemWith these models and
methods, the user familiar with programming can create efficient schemes for
executing complex queries that require the use of many databases and existir
applications, the implementation of new computati@gbrithms.

Since the data used in interdisciplinary research have a different nature,
determined by their objective content, purpose, and generation method, the pape
develops models and methods of system harmonization of data of various nature
designd to reduce these data to common semantics, a common range of values, ar
common units of measurement provided that information losses of such
harmonization are minimized.he proposed estimates of information losses and
estimates of the growing uncertajirdf the model that accompany this process, the
methodology for quantifying the consistency of data of various nature, and method:
of data harmonization overlap the dansformatiomeeds with controlled losses
when performing interdisciplinary reseainchWDS.

Models of the system level of the medtgent system (MAS) organization and
the structural level of the agent's organization embody the idea of the collective
actions of a set of agentd/eb Ontology Language (OWL) is used to determine the
semanits of the dataThe multtagent approach ensures suitability for further
functionality enhancement by implementing agents that provide certain data
transformations, data integration according to their semantically homogeneous

fragments, and visualization the form of maps, charts, and other representations.
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The tools of the platform to support interdisciplinary research in tbddV

Data System have beerdeveloped on théase ofproposed concept and set of
models, methods, and algorithms. The Platform provides integration of applications
and data sources, processing queries to distributed sources, systemic harmonizati
of data of various nature, problenoriented intelligent datgprocessing and
automated application generation.

The main architectural components of Bt@tform are:

1) Data Management Subsystem (lelegmn data storage and management)

2) Data Processing Subsystem (data-gnecessing, data verification, and
intelligent dda processing)

3) Rapid Application Development Subsystem (application development,
deployment, and management)

4) General Resource Registry (management of a distributed system
configuration, status monitoring)

The developed Platform is the basis of a distrihurdormation system with
a serviceoriented architecture, designed to solve problems that arise in the proces:
of implementing a continuous life cycle of data used for scientific research. The
Platform has developed mechanisms for monitoring the statuslichtors, data
analysis, and visualization. The set of analytical data processing tools is create
based oomodern IT, which provides their high reliability and ease of use. Each tool
iIs created as a separate service that provides the operatoomarticular data
processing algorithm.

The scientific novelty of the obtained results is determined by the following
theoretical and practical results obtained by the author:

1) for the first time a platform for supporting interdisciplinary research in the
World Data Systemhas beencreated. The Platform provides integration of
applications and data sources, processing queries to distributed sources, systen
harmonization of dataof various nature, probleroriented intelligent data

processing andudomated application generation;
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2) for the first time a method for the data harmonizalias been developgd

that differs by the use a#stimates of information loss of dat@nsformatio
procedures and estimates of consistency of data obtained from different sources, 1
design a procedure for converting daithwhe lowest information loss;

3) the clausal logic of planning the interaction of applications to solve
problems of interdisciplinary researbhs beemodified It differs from the known
by using the system of typesjented to the interaction of applicatgset of special
axioms of application descriptions based on preconditions and postconditions, an
inference rules, which define the application integration principles, which allows in
a usesfriendly form to identify the problem and to build the solution scheme

4) the inferene method in the clausal logic of application interactibas
beenfurtherimproveddue to preliminary inference in the space of syéh the
following detailing inference in the system of individual objects and solution scheme
reconstructiorbased ornhe proofgenerated by thiaference mechanism.

The practical value of the Platform, as well as the developed models, methods
algorithms, and tools is to create theoretical fundamentals for the development
deployment, and implementation of information sys$ to support interdisciplinary
research.

The most practical results include: logical models for describing applications
and data sources, determining the semantics of the domain knowledge, dat
transformation, agent and irtegent interaction in solvingroblems of data and
application integration, model and method of generating probléented
applications based on the integration of microservices, methods of planning anc
supporting the cooperation of agents, methods and algorithms of inference and th
restoring of the decision tree, federation, query building, building a query execution
plan, taking into account factors capacity data sources, methods of building a linkec
data structure from ontologies and connections to data sources, combining result:
method of the data harmonization, taking into account estimates of information loss
of data transformation procedures, the methodological recommendations for

creating and configuring probleoriented applications that can be used in
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information systems #t require the integration of data sources and applications,
harmonization of data of different nature, problerrented data mining, rapid
development and publication of information resources.

Components of the developed platform to support interdiseipglinesearch
in the World Data System were implemented at the Institute for Information
Recording of the National Academy of Sciences of Ukraine, the Institute of
Geophysics by S.1. Subbotin name of the National Academy of Sciences of Ukraine
the Informaiton and Analytical Situation Center of Igor Sikorsky Kyiv Polytechnic
Institute, the Educational and Scientific Complex "World Data Center for
Geoinformatics and Sustainable Development” of Igor Sikorsky Kyiv Polytechnic
Institute, Corporation "Science Rar"Kyivska Polytechnika”, and other
organizations, which allowed to confirm the efficiency of the Platform, to reduce the
time for applications design and implementation, to reduce losses due to late receij
of the required data, to reduce information ésss datdransformationto increase
the amount of information resources provided to users, and to increase the efficienc
of data analysis of various nature by experts without knowledge of instrumental

programming languages

Keywords: World Data Systeriyorld Data Center, application integration,
data source integration, clausal logic, systemic data harmonization, interdisciplinary

research.
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1 sdzv H dzO ' dzls | ¢ b @) 'lsts fitf TzG0E @ 2d3tf Hs'h 6d to
HEzyj 90)3ydzdeod?2 L bty¢d Ltttk odt' M j dadaw
dzso sdzfpg j toyyH'so d§ Oc Odzsdz o " dz W istcdzglzeo O MW
QoalstsdiBOIsdL Oy' °~ [Jes6 Oz o Pzl zf sots Yt
‘dlsj Oy’ &kzd sdBOL ' W jiH,jtOlkde dzd .
o' Ldetsd3Odz’ Isdedr toj i sLdlststc’ * o -B B#yish e jz6zj
Kj2 dzOftwdz fMm' sSGtsH dg odHO" Is! mMw d&OHL O
Mjtco' Mdesets " HAaBHE 26cet digyg bdz@ ttdtisicd dgab
offtctso OH Y j dzdz" -BOE dsto OddgsdEldsdztyf * Ha sHEZ HB Mls

md Mmisd .
sk ' dalsj G OYdY s tadgided 2 dzf & fid Mls j &3O
oL O BEsOMESHBOXK s CtdfdjShkzeOkdnw. I

tesL totsBlsdpjrddddz ydztsets to' h jdedgwv, wWCj HBL O]
- Mlsotste® 9 OIsd B ~Odz' LB JWJiSlsdoe dzsG s
tej MztenO&d ;
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- tesLh dtes 9 Olsd MW j totf to thidstOdsidDteds d L O Y Bte
HOdzd dzd dzO BMmdese ' oL O BBsSH' ° 98" HSCted
- Mlso tstct 9 O flzO IKWidd B fizls s,z dzCdgfls j c ez o Ols
L OfMmis s;m iz dz€

- Mftcsh o Olsd L Cstcls Odedd' o' fiytiDtis Lt Cefi-lsiadl
ftcdn o lzo Odadz" odzzlste’ N dz' 7  teity dstOQ@l AL
LOBJ L ¥ Jyd dedz” .

1 4 5B~ MisdtdstazOls j B3O By gladd3 Isdswidzs | ~ dz' Y dzts
Is j » dzts dztied 'Odalzts Oy ' L O lslalsfl & deSp'yde j dz

l Eddso Of LEOHOd odhj HdMydf d' dzOts
HOdzdr ot tctseo OH Y § dzdzv ISIQCE R fgdpsets " {25 HeAst Hf L
BO* shcp zdLtsmMislstej BO otcOrkzo Olsd . § tgds O
Joatdzs y' ' ffing edtc dsded AzOH O @26 H Odzedm 2 " A

1) HOdz2' dz2OH O Odzdmw Cttdmiskzeo OYyk totsmls
LOOHOdzdzY L (hzHORZED 38 tdasdsdgizdzdksted Mist
odSCtsdzzo Olsd MO@sMIs' 2 dzts;

2) Bjtejndde wAr HOd Bldts §jtoj daj i &
Blzdzscs dzOHOdzts L OMtsBd Hd&ZW 99 jHJjdzdz" L Of d
CotedMiszo OYO L dzgOdzdz? dseod L Of dys "o fetc tsH {ffi]
lr, Ht wC¢dn dzgjtsBr Hdzs odCtsdzOIsd L Of dIs;

3) Sz’ “fifglstc o j tedz’ Isj mdesdzse ' = dzs$ Odzt dzd -
ClssdzC dre LOOpbHEEHAs o, WwWC' dzOH O9 Odzo
Hdzw i@ D dzd n. 1 tsded ' dz€ Of Mz dzé 9 O dzdO o Idij tseB
HY J tej dzO HOdzd - , LOBJ LY Jykze Odzd Ctsted Mls
oL tetsB dzj degdg? 1SOCdrmn WHsttdz YyoOmists, oo @ BZEx O ds
odfoOHStzado  HEOdz dzte s " HAatHE HE € t5) dzt

H Wsteddd odBtsticlz HORPA Jzo sWB My ldsdkikz o W ts
HOdzd - , E wedrn Wettddd ftshkzCkz HOddr Ools
HYJtej zZO HOdedr Bsy 20 o dStstcdmistso zo Ol
B IsOHOdzdr Sty desets HYJ o dzO.
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5) e stej dedzv MdMmisj d3d MmJjtee " M' & dzOH Odzd
9 CdzOe Hdzw HBMskzfkz Hts HOddRr. UvOCO BGte
HOdd R o® ‘Hddzz MdMmlsjdkkz L bktcOS ko Odidd o
COOdksed §tiddzOd? HE L OMBB' 8 dzZOH O dzdz™
MistczClsktclzo Odzdzy H stz f dad -~ v B to o teL HOY ]
Mjtco ' Mz dzOH Odzdz" HOdzdr S Btedfiskze Oy,
o zOMdzj Mmjteco Mz dzOH Odzdz?" HOdzdr. 1 Is' dzj dac
"delsj ety T " dW sted3OYy' 2dedr toj Mzt 9 to' L

1 " HY tctsEsSRjlcds@ztizy dz OFf dIs* o His tofs LHiOxR] Rdz
fftcsHdzs HJ ¢ tsiRY I8dziz O tgj bl O dizOdz' L OHOY' ]
HdzWv B SO dMOdzdzy HY jted dz W stc dilz 9 O dzdz
W ste Bz o OdzdzvO ' s fflodGRzn o d RE dzO dedErdzdL @YdddEl
BEzw'Cdr MmMdMmilsj d3OR Listgsa ' fehdzdd?j dag @ dzd ~y j dzls
f OtcOdzj it ighf ~dlz2 €d GBtetsBdZE 90y LOYTdIs' 9  d3C
dZOyj dzdzy 2 tsets f OeOd3jlste’ o, W stedRlzo Ols d
9dC sdzOIsd R@BMst, f stisic’ B dz' ¢ s tozfk iplsdrde’ 0.4y O d3

A Btcd3Odz! dz L Ofgte g d tc §gzls O ts Wdshite d3lz © O dzdz
odL &zZOyOs Is Mw dz0 hdetso dztsc ' ydad - , O dz
[ Oty dMm BO LBjte' ¢0OIs(d dzj sB R ' Hdzlz
fJte lsdeste] dztsf sdds" L Oy* LOf dlsk ' da¥ ste 30
Mrd Bz HYJte) dzO (HXYJ Y d) HO]A] & jdedifadcels d
sdfd HOM]E M5 jssd §H' &z ( &ZzOf§ ted S &zOH ,
sOBdzdy' BbEdzd ttL H' dgidze ' 'H datste dpj wlzlzd , B Iz
(totsL IsOh z9 Odzdaw tesL H' dz' o IsOB dzd Yy , Mmis tc
sy’ dzt 9 Odedzy jWJiCIlsdoeodesmis' o d¢ sdzOdedzy { dzC

1 sH Odzd 2 z L te iz y dzts a3z H dzw CstcdMmiskze C
sBtotsB dzj dzd dz fjtejojHjddds HzO toteazlsdeO H ,dz
LOfdllk, Ltkzydj Hd&v §Othddelz.

ANstodgzo Odzdzy f dzOdgz o dC sdzOdzdzy L Of dIskz
j $9' 9 0dzj dzls dzj fjtcj s stcj dada” , M cw ks o O

-
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Skted sz * BsW Fd&Z®dzo dL dzOy0O* ¢ tsmdz' Hise dz' Mis
HOdzd~r IO MistcOIsjce' s ' ° BO' HdOdzdgw" . ¢ H
yofmisdded LOfdlsk BkHEI! odStsdzo Olsdmw dzC
[fsdd L Oy v f zZOdzz B EZ B3tso dzj dz02 g s B
o d ¢ t5dzO dzdz’ WL dydad @ s Lfipls Galz IS yis d, * dzH
fesyj Mctc® Ikh ts. Il sdzO §f jtcjHBOYO' Zzlstsy
ndhzoOdedz?w ° Mtstelskzo Odzdzv ), WwWC* BERHEIS!' o8
st B jeOy' 20dzdzOYf o d € WO Iz 0o Bdpcizt H ,dz
BkzHEIs! L OMsMtso Odz' . uvOCBY Eklstsydzs ¢ Is! mw
sMisOlsydzets Wistod3lz' Is' mMw  tsMmdz' Hise dz' Mis! o ¢
MsteOlje'w 7 tBO' HdOdsdzw . | 9 d Y02 ézs t
o jtehddzOdzd we¢dna sf jteOsted (L' ° HdOdd
tcjBtO 9C0OLEsIs! f{tsMmdz Hseo dz' Mis! o d ¢ ts5dz0 dzd
[fddB LOY ' ¥ LOfdl' @ bk cjlsjtesc ddz 2
BOLEZo Olsdmw O ty' dz¢ On CoOtlssmisi Cazd d d
1 Ofis s ts oSk sdis ! CPY  Mlste Ols j (38).21 OB fulOdEEE v Pyls  f
L OGOdz dzgj dzO d3tsH § dz! sy' dz 9 O dzda” 9 Otols &
CsRfsdzj dzgls' ® ' 7 CwjW 'y ‘desd SCttjcdk
tcjLEzdz OISO od¢C s5dzOdzdzy . dz@B tHiB IsjzfliztsSe
s H j dz! sy’ dzf¥ 9 Odzdz?v 9 OlstsMmlis” Hdzw C sy dz
ZO2odhk Isyds Mls! Yy st o O0tlstshmis' od¢
BZO29o dlstcOlsdz htss . 1 tw6OCIsdydes Htsy' dz' dad 3 H
mMdmisj d3 ° o Qlolz®M|p tzdzf dZOdzz o d S s dzOdzdz?y L OF
HOdzdrn Bsdz ststcddzclz o d ¢ sdzOdzdzy € ts B3 tsdzj dal
I sfbbdd LOy' ' MmO L OHOYO IstcOdsfr
odStsdzzo Odzd 2 f dzO dz. UL LOHOYOR & YHdMy
9dC sd®UAdzr d5d = yYOMiIsddz § dzOdglz, dzOYF tcd & dzOH
H Odzd Bs Y 4 o Cdz¢ yotsady L @dzdey,d W ' lsy@if o ¢
OMmMj 3B dzj etsf sH' Bdzse s C SH Iz.
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1 OHO YO 9o dzOMmdzj o dEaEEPlzdZYc Q'O s d&
LOcOdz dzgdr toj Odz' L Oy ' 2 frHskvdzdCotdsyirsts ¢ =3 t51fHJdt
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Hdzw " dalsj ctcOyY" ° R e Ldeste' Hded R HY J 6] d&
f " He " H, cj Oz LOYy' v wWESEGBE HBLO9tsdzdIs! L
mMedz' mMdz' WBsttddOIsd bk tj Oz detsdge yOfm" ° dz
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HOdzd ~ .

1 ' H{ tctsfg i sk dzts 6 t§ j Hadzw H Odzd = § tc & iz Hialz
st ‘ dzsso Odzgsets Of OtcOlslz ' dzlsj dzj € b D6 @&AGYzE
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L dzOyJ dz ‘ ‘“Hddzed s ©HJdzd Yy odd3 tc¥ o Odzdzw
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gl jydW & G shto detf  SGally ®sREOIs L 5o Odes ¢ 5
f tots B dof RdZsdzls 5 a @dgdsTs A 0 O dzOdz' Is d Ydzts € s
B AHdMyd] &z’ dz® 6 dzg v HIOWI'E f jtcj o Oy dzgs b
L OcOdz dgj dgdz" to' L detstc' Hdz2drm HOdzdm, WC°'
wedh ' fdMmkjd, odSttedmlsOdsdz Lkdz o] tef
sy’ dz¥ 9 Odzdz" ° o' LEZOd' L OYy' ' tBtotsB dzt 9 Odzd

sifimjds (jtejisHdlsd HE BSEdYHE ' dk
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1.4, [cedvH ‘fdks yda ' " j d
{ 5L Gdzv dzj gty to¥ Q'j dz Bsy 20 o dSsted s Ols
B yHIdMydYy dz' dzOteded »  wHisM Az (HSILIYdE Y dzB B L
L Ofis sk deyf joto j ) W@ daE s ¢ ' Ydzk & iPRssox | 'da
o' HEdBS®E L o' Is' [3% N'SU dztXBO GERARGTI = MdMmlsj d

IS mndzBdzise " 2 ' fgfChijdSsiBds®ls d Ldidse @GBleafOfy  dsts L O Is

OpdH ' dazlsjcteOy’ ’ HY jJtojdz HOdz] R : EIl I
ETL (Extract,Transform, Load); EAI (Enterprise Application Integration);

Bnf sih' B tstcc Odz" L Oy ' ° 9LO" BBH" ~ -tH Y J
peer (P2P);

o3 Myl wBBLIsOhkzo Odzdzgw Sy dMmM' @ HY J] dz
okzL dz' ; f so dats”’ Cff '~ YRRz daskz isdz' ¢, 0 s O

Coydetsd3sz o kL dz' COlOdzsglz Is"d € Idr f
G ' BtodHdzd?2 o 0Otc’ Odzls;

CPen " kjCkte® ftotsc tcOdgds’ tj Od' L OY"
mMdMmilsj di3d: Istc OHd o de@z@s; ¢ dulaAshsiasO dz0 ;

H¥} " " o j dz s d moskdy f &z dzs 9 O dzda H O dzd d3d
fnd dsOdels d ydzd 2 ;

J B sOBH j dz st d iy O dzdzw ‘dzlsj ctetse Odzd -
sBO' Gzt dzlstso OdzO, tBO' CIsdz®) ; ditsH j dz' C
HimMStkdylsdodats® dese' €d (o Isjteds dzOEf) dR ",
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[ dzvsy ' dzg¥ 9 Odzdey MdMmisy d3 ' dzlsj cteOyY" " dz
stcOH dy' 2 dz[40] § tedalsjjldgi' tets 6 j dzdz’ Mmlis totsL f SH
HEHOICtSe Ctedlsj 6" °’ " A sy’ dz¢¥ 9 Odzdzv '

JWd SlsdoidgL gl dzj dz3s s dzd 9o s O fTiPhils H g3
sL dzOC O .

t 5L § sybzgzB" o L B didds Jdy s BIIKO H Is to ddiitzj € s Oy
HOdzd = o toj 3y do3 dza0] Oudinydeis®e 5 LEEMPZz! dats 6 S
"Hddzed B3 dBsetsE 1 MRt sSHY FiEY R (DY B0 ) dzda
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HtsB toj HsC Zd3d dzlstse Oded n dzOH * 2 dzd ~ H O dzd
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LOBJj LY jmlzbo tstftcj dzdgvOB yI® dgdfit ©° dzts @ Mis ts ez dzC
tej Odz desdglz yOMm' H dzuf te@soyldp iz @jtgdfdz OMmyls +*  fBts d d;
L &3 1020 fig Is ts)fipdd, d&. d

] Oy dzdodds Hazw L Edg' dzdgv MEldesls®  * o
MM e Odz L Oy' °~ . dLipd iggrdgizls | ¢itg Q &'
f s tod Hdzd € B8RO C dgfs 1 ‘dzls i+ Y 4 teCitmefdt dsidzfteizls ® K ts o
f 5C OL Odzts 14dE88). fejfi). Otste L H' 2Mdes* tetsL B’
sflsdd3' LOYy' ¢ LOYfdllkz, odC@ikzO BHUWED L CL
E wCskkz LBjte' ¢O' Is! W Ccdzse Odz dz® ™A j o
o Mis Odzts 9 dz® 'HIY 'SfigW H dz' Mis - S yomlsddz & s ozt
Wistoedglz dzt 8 Is+ fmyw LOY dIsd ftcd S dzOH dzd A ftetsc
CofiRf sdzj dzgls* o, tSfldd LEksls: mMw L OYdIsd.

z sB sBO ' HAOIs HjlsOdz Cod3f sdzj dzls* o
(cwrapper é) Hddzv € ) dipcdsO K detslzt tstiddg slAsdzj, d3t8
stcOdzgmdzs ¢ s+ Ctsyjdz LOfdls BIH® ObtstO, M
SHjteykzoOdZ o' H 411 tjLEZd sOIsd, hHisB 8 tsc
Ltsodz hdz ts¥ e j d3ts8 1T ‘ G dzsB Odz! dats® fi
it sLh dtosio OdODHENIsL f j ykz' Is! Mw Isdd3z, hts tsBG Bt
Blzlsd tdtse dzj dz' OBt datso Cs3f sded dzlsd 1t
fsmMjtiHddc0O O ' Mkt ydr tBEBlIstS .
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Mediator

Ef h fame/j Ef h ’B**e/j

t dMd ) Qe Odz! dzO fr jadsQ dfeddnds i) f3td  H dad ¢ t5 ¢

tdOdz" LOYy" = d20 BsMmdatso Bj H Oltstc’ 9,
Joiner, " dgistez d3 dzls © o H dzw fsBkzHBo d
ftotsH J 3sdzgMistclzo Odzd "= odMmMsSClkz jW,jSIsde ds T

B "Bt ISddEds so Odzed » I @zt HIDEEfREG j tcj 0 OC
stcdtc' adzj odnrn Otcrn " Isj Clsktco tgfdieftsScldcialgigiEltc )
tetsL § 5'H)'J A0S ‘it oB) @ni38:44-47].

vlstczClstclz MdMmMis@ded - dakz® ¢ s@ylits's ' M8 L O
MC zZOH O Is! Oolstsdzsdzddz’ obkzL dzd (HY Jtej dzO H
o' HsB O jdEBH O Mot YOMmMisddzsz ' de? stedBOY"’
fd e Hso difdOng j Mzdzrful§dH j y J dzlste Odz' H t§ 020 dgt3dgdz
sMe &z €d oeokL dzd B9k o fH & &dzy QEOETGHY
tesBtslskz ofm' 7 MmdMmisj d&3d .

vydrs MdMmisj BOR Sty dd?2 eokLtd ‘' MmMdMmilsj
EftcOodzw s yd dzsC Odz! dets ftso' wiL Odzedd&dd H Y J to
tcOrnzdets$C IstcOdzMW stcdgso Odzed »n o G dzis BHOIB taifly| jo
(cdzsB Odz! dzd 2 BOY " dzc) . 1 2L dzd Vi€ B tists ho zbL Iskz
L sedz hdz R~ Cstcdmiszeo OyY' o OBt " dz' dn 9 Lk
LBjt' Ot Iss Mw 9 A My jydwWw oyt wa. I 1
W stcdilz o Odzdzw o' Hi o BObLRo@isyd,] HOJeE tcd figh
1 8C d&ZzOH O ydm! Is" dz ¢d &0 Hshiskzid bk okl
dzOH OF Is! 9 Hftseo " H' dZO LOfdisd o lsyigte A3
9 ' Hftseo ' HJ 2 o dzOH dedigdes o BsteizBUsda 'Ltk @z dzts ¢
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we ' Gdzfztidz H o' HESBOY j dzdgv 3 H Odzed m B

10 L dz®E gyw totsL sOh o Odgdzv  tofddHfr] * daw & is
Mdmisy d3dyd des e Ods'fLefhip P getbgsdz H Oded »  ( A34 OB
LBJted Y dedzg" RIBBUEORIZE) , SMdzdds sakL dzOd3 L
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1 8 HdgOdgdz? ydr § ' p R BRBdazige Pt , B HAOJ ¢
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ftots dzsC Odz dg' tsB' ' CIsd HOdsSE okL &zOI ' 1
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Coydesegts tsB' " CIsO tSHddesL dzgOydets " Hjdzlsdw ' ¢ |
[49].

[ dz'H sw ¢ dzj dzdzv Ctedilsjte’ " o " dels ] dstgs@ szt
ftesGtcOBdets’ t6j Odz' L OYy' ° " dzlsjctetse Odzs’
VM OHSC s Odz’ TOcH' W PRIESE A = MdMmls | idgzOEEs ' {f (
MdzOB & dzlsj Oy’ 2 dz' d3ts ) dedegdsthpgcfidy J o j & o ¢ d
BOGOI! sn L Hifndiae’ j.tcdg' dz'IStaifldtc* 0 dzj o' Otern ' Isj
ZzO Mddzs O Mdyudes sz t6° 9 dz2' B OL H Otdgd &V y 'sinds

34 dzh s  d3' tetsk -StseE 6 ‘dhlslisdepddtz’ Wdchh C Is j € szt c
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Yy! Bz o d ' CeHEtk dfddlsitc f F Hetslskzo Ot Istlgdgs]
Ld2dGC O ftslteiBO k L O9sOdzls Oy § tetizf)ig O dzd B tc I8
WistcdgOIlshd dzls ©OC id ydets ' S'tedzls jj @lad®y wEdr ftodL
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fsHOdEY "5 Mfjydh COy' ' W sttdod dsk
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o dCstdfsOlsd tdstdkse' yd My jydw' coy'
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SBdOMis', LO HEfoBsesd WCEdt oSy Hhisf iy
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Hf sdiisetse [ o BEdzZO L dB3sH j dzr s Odz0O Mmd Mis
stcOdemtf stelslz. | Otclsts o' HL dzZOYydilsd, hts o
Oc jdzls' & Istsysizshwe do'"daOfy<® ' Hdzs HB BO6' Cls
BsH j dzs 8 Is! fqw |

wdzh ddz dZ2Of tew BECtsd3 twsLodlsSlkz [ duv - od
stc’ ' dzlstso Odats @ ts ftesy SIskzo Odadzy , ( RBP4
odSstcdMmMistsazo Olsdmw k& MW jtcOr Jdzj S Is izt tzdzts
Isj dzj SsBlzdz" S Oy" 2 dzed n md milsj dz, stfilsdd3 L
ftesdidmMdzso se 5 oadtesBdzd ylso ©, 0OdzOdz' L &z ' da
(2O ted € d&zOH , wdzls j tedzj Is) , Qo lstsdizOIsd ydets G ts
tesL 98 O yd * dzs[jiBOCIsdodzdr ‘' Cste

1 5C dzOashiflztsoe 2 tetsL tesB S d f dzOlsW stedsd f * H
Hitsfdz' HY j dz Bzdzr IsdOcj dzlsded?2 " HR' H, {4
tcj Odz' L Oy"' ’ Oc Jj dzls‘ o, St Odz L Oy" ’ [ ¢
Hd dzOd3" ydets™ L a3 dzad SO y' dzj 2 0OGj dzlsO.

AlzdzH Od3j dzls Odz! dzd &zfiz? Isd @O § @iRdes 'd3 ¢ s d3ff 6 ¢
ftoed?2 B3O d3ts LHOIsdz fls oS tsdzz o Olsd &
B Ists¥ HsMWedzj dedzv f sMisOo dzj d4d1Z] ' ° Ho Sud@fiy
OB tstclz Oolstsdzsdzdzd = ©OcG § dzls* o, h §11590kt & & 1s
mMdMmilsj &i3d oadSstedmlstsolzs Is! Mw HdzW Lo dWL C
OB LOZOHIE M EzOHdd B fted od¢ sted Mmls Odzds
| ZtB Odz! dzO WkdzCy' v RBzdz sdOGj dzlsdes™ Mmdfls
9ddzed € O ZO thd®g ] ds'Ld' sy MtsB st o  dal
JWiShkkz.
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ltod tosL totsB dzj dzgdz’ Bz dz' sd OCG j dzlsdes’ Md

LOcOdz! dgsodL dzOdz' "= o kzOMmIsdetsMmls', wE& O
ftesOCIsdodz Mis: sfilsd 30dz! dz' Mmis! j t5B0H OHfds'(
o Cdzs yjdedgv o 0OGjdzZlsO L OfMsB" ®8 HAZW yY' dgt
f dzOdzlz o Odzdzy *  jtoj f dzOdglzo Odgfib¥d]. H* 2 L & Hd

[ edz s OcG j dzls dzd 2 f* " Ha' H LOBJ LY jykz"
tetsL M dtcj dzdgw WEdfy' sdzOdzy dztsfls® | délsdzon t5d3
LOBJLY jyksls: §j o da fJjtejlsotstej dzdz? H Odzd

M 3Odzlsd ydets tSHdztstc' Hdzdm WicOE 3] dzls' o )
Cdzh dm kWwoe dzj dz .

r dzw tcj Odz" L Oy’ [ bbb BzdzO BtcOdzO i
DEvelopment Framework}y € | o Hf 89 HO' My Jydw' <€ O
Intelligent Physical Agents)117] |, weo MsOdzH Olssd3 | E

it sLtetsBdzj 20 © HdMjtlsOy 2dz 2 tespmig'l Ofe
Ocjdzls'" 9, wC' pMdzzetseolzs Is! wdy tc'j Azt ta Ok
sB d&zZOMIs® OWL BGdstsdase ™ = WO02dzd XML, bht
HIS HY Jtoj d&zZO, fteOQoaddzO ftetsj Clskzo Odzadzy fdzts
WEdCy Bdzzo Odzgdzy Oc j dzls©O o ' dzlsjctetseo Odz' 2
stsyjdz sOCd2 Ocjdzls J tc' 5rodPuzss SOOE |
CHshC bk etttk pdizid ' oOtedgdets dzOW o dz' fils! dz
Cstedfmiskzeo OYUO, odCtdkz: 7 ' Wstktdkz' ©jLkb
Ud ted L- dalejbteW j 2 M, LO Hf sditsc s s § g dz0 0z
L' WL G tcwig ls®@c j dzlsdzd &3 MJ tcj Hiso d M § d3. dGj
HYJtejdz WE dztsCOdz des IsOC ° 9" HHOdzj dgts,
HY J toj dzO. bGjdelsd dBOESBOQIsditppdidEs L figls ‘Ols d3' a
odoJjH]dadzw dzOH Mdztso dzddjstplz H Ofaf( I8z f @t te (t
tetsL f sH' dzdlsd dz0Oo Odals Oy jdzdzgv . 1 sh 2¢ Oc j dzk
dzOH O s/ LH' 2fydzs “ s Mw L O M jy' Odz dzd 3
WkdeC y' sdzzo Odgdzr wCsets LOBJj LY jyk dGjcC
fjteiHBOY] des o ff to®LOH N jORRAEML Y Q Gujlzdzlds'' o ,f | toj |
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tcjLEzdz Ol 9 dzO LOfdl Ctttdmiskzeo OYO C
LOYdlslz dzO ' Hdsdesy ddz HtdetsHdets™ disad o
RDF Query Language).

10 WBd¥H. dzOo jHjdzs §todC dzBed M)y & BSH ] o
OCIsd Ctlkzd SOy~ HoizZv o dSBdzOdedzy tcj " Mlis
HOdzd~ s "~ A~ d2Odzj y dz' Mis! HEBS tSLH' dz' 9
Science Keywords IO 9odzj mJ dzdz€ dz®'mif fff t5 & ‘O
9 HYftsedz L O dIls Ctstedmlslzeo OyYO.

] E dsso On f HIstedd®3¢d L O tOrlzdets@ a3
LOMstsMikzda®™ ' jotcj dz HOdzdr L OMtse (, hts LOBJj L
HOdZdr, O©dmatHWIS! d&O fjtehd?2 ¢ dzOdz. 7 dzv o

f" " Ha ' H, wedRL o@9 ©( dsdzthyw tc stc' ' dzlstso Odz
LOMistsmikzo Odzdz" dItse o d L de@3ipjo dRdzBVER s dy®\dals @ € «
Ontology Language (OWL)11§ . AJ2 d"Ha " H LOftotst tsdzt
W3C.

sniffero@JadePlatform - Sniffer Agent
Actlons About

 w |z E .@IJIl i

? Ea AgentPlatforms

% B3 ThisPlatform
¢ Bl Main-Container ;

@ Classificator@JadePl
@ DataProvideragent_|
@ ams@)adePlatform |-
@ di@jadePlatform
@ board@/adePlatform|
@ rma@JadePlatform |-
= sniffer0-on-Main-Co
@ sniffero@)adePlatfor| ;
¢ Il Container-1 g
® ControlContainer-1 (S
@ sniffero-on-Containg | 10

LEST:0 [0-0 q_

INFOBM 0(0.0 158 po)

REQUEST:l[Z-l 21 )

|, IMFORM:L(2}1 112 2-1) "
-

REQUEST:S (245 2.0 |
P
INFORM: 3 (243 250 F 0]
-

W« Mmoo s W N O

REQUEST:4 [4-0 4.0}

ks
IMFOIRM: 4 [4-0 158 B-0]

o
|, REQUEST:S|(S-0 5-0 |

+
H INFORM:S (5[0 403 5-0)
i 1z »
i REQIIESTE-1 [ )

F 3

<] Il I D E ~]

Message:8 REQUEST ( cid—384-0 rk=384-0 irt— proto—fipa-request onto—FIPA-Agent-Management )

it d¥.3. 1ttdC&OH oL O &sH' OC, dzls

) OOHdE RO tanke@s,jDhjykz® ' delsjtetst ji
Btsy dzd o * Mls o dH" " dzj dzdzv Mj BBOdzlsd ydzts SH dzts
fsofms Hdg §BMddEQREOd' L 59 Odzdr Mdzse dzd ¢ O
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tc s H d dzdz' tej Mztemd LO HYBd@setss URI . 1 C
HY j toj dz, f 5L dzOyJ dz ) OoOWwL , LO HBf tsdsc
equi valent Property OB ts Cdgh s6 s [119,C f
dzj LOdzjydets o' H W' Ldydesets fYtoj HMIsOo dzj dac
fMise j HX 2o Olsd o fd BOdals d ydalz f dapdz@ dzJ
odSstedmistsozo Olsd HdzW B 7 Mmised ' fiy,dgQ dix@y
fjtejlsotstej dzdz? ° L' MisOo dzj dzdz?¥ H OIs.
rdzv L " MilsOo dzj dzdzgv € dzOM'" & = o &zOMIsd o sl
(terminol ogi cal component) A d S g o3
compone@ t ) o ¢ sted Mmis ©Odzd 2 " demis oz d3j dzls, A
9 HYts9 ' Hdzd A DIROAUs.dzj1das' WL 5C L H)YJ o] dzisdh
LO HBiR@setss jdbcec H©O29 jto' o,wddEr ISd
LBJtc' cOdgdzVi o da¥ Btg 3@ f dzsmMSC dr W O2dz' o
100dbd ¢stedMmislkzo Oyo Ht MmdMmisj d3d [58 s te d:
LOYdIs" 8, L Olse jteHy J desdsz W3 C v C 1 figk O dzdz@ %
fstetsc kz 9 n BHY J dadaW Cstedmiszo OyY' o B dzBIs
WOmJj sdetse s[12€f sh BCtdzd y! sz W OMjlsd ©Oolstsd
f' HiMlsOe ' MdAzcodzdC O, odL dzOyj dzesets HdzvW € &
# d Mmisj d3dzd 2 tc' o J dz st QaRHUSO'd3d  [ydde

Bzdz' 5 Ocj dlsdets’ MdMlsj B *° Bdasy d dz0OO@ ¢
Mdmisj 8O dej BO' ' d" d7 MS ZOHBo R, daj SE
LH" 2Mfdzs “ s Mw  yjtejL OcGjdes' 9. stsyjdz
fjtejHtsedh O, Ek witsdz LdOstsHdl! v, ISC

mMdtejutsadh j. A 91" HZ di3@s0s 9 dfifo 5 dkIsCXREVODE
9 HfBo ' Hdzs), O MOd3 OGj dzls B J tetsL 6 dzvW H
Odz?¥ 09 A:¥s-OV3

[ OdzZ’ dzO o9 ~atsH' OGJj dzZlsO disy kIs! o3 Misdls
Ptsets fitcjlsotstej deigvls O fQedst O tisjs@Isdo d €
fjtcjlsotstejdedzg" L BSCEZ XJ oy BEBXEXO L OdzW C
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1 OMmMftcOoaH", on Hdzd2 Od&WOoe ' 'Is 0Ocj dzlsO
Blzlsd L Oy,of Oowigad@®d , wGC' o' dz i3y j dzOH O
hts WOCI ftsweod HOddR &O@ oSotH' OCGjdk0O o
st odatH' . [HAOE, weChs Oc6jdls d&BO' ¢
ftesyi M’ toeBlsd MdMmMisj &3d d' dz( sOEBE&wY o L B8
sted o Odz' Mis! tsBslsd MdMmilsj disd dz' w¢ dzj B
wsBislsd MdMmisjdkd Ocjdls LH' 2Mdzs o Olsd d3j
fteslsddzj ydzgj IseojteHy jdedzv: wWCh s 0OcGj dzls dzj
OdzW O9 ' IsH Olsjsdzodzgld | tSlstcd iZdzo Olsd o - " Hdz H
Odz¥ OBO‘ls o defdey H Is BiFEslsEz0 L Of d if &EsO.dz " WD T df
yddetsdz, @tsydzde’ [deted sdfd Oc] dals’ o

1) Ocjlzb s ®(tg Hsodzdd3sd o~ HAzZddZ SO o

A X-Y,
2) Oc jM > do @Rls L OfW Oo " ssds o g5 " H dz] |
A: X - O,
3) Oc¢ j s dzj ©Ossted (L fhkfmisdd OdY O Istc
A:03 X.- Y.

widzz ®o Odzdz? OcG jdels' &9 tsMlsOdzedz' = Hoth s
Lo 6L L A ddsd L tseds Ndz o3 MdMmisy &3O 3] .
fjtehsets sdflk.

1 smMisOoa ddiids EZditse Iz, hts Mmj demMstcd OGj dzls
ftoJ HMNIsOo dzj dR=(X'¥'®t5Is j"WSj 2 dzd Md " deW St dzO Y
9 d¢C sdzOdzdzy f jxte jvisde@He j @pdzy >xd3] dplda@dzdy ! s Bz,
Oc j dzls Qo Is s dzts dzdzd o3, o' dz LHOIsj] ® HfO !
mMjtejHBBadh O.

2B dOL do Olsdmw OHOfIsdo dets®s SO Oo lstsdz
BiROdz L Bsds MOBsMIs' 2 ds’ 53 I gablzdzy o tzO ) gzt
dzj sB R ' Hdz fls! L3 &z £ ttsBsls' . [ dzv pH® 2
f OtOdisjste' & tesBtslsd OcjdksO. v kOCB&RE o
o jChttere,BE WS d2 & fMisdls! L dzOyj dzdz” € 5y dets @
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ulstozC bEwdpfl2 tstcc Odz n @G 02 AOmd)udds®y 0" Is
ZOB stets s jadzFidg) deb9 jdz L wCdn sy j ofd S sd
ZOH " HBRdztsy Jdzts® o 5 ' XdzsEtsdOapy Bekzls B j O & 4
fjtejlsotejdedz? * " Hlzdesy J d2O. v B'sH detse s C
A=falf, X'~ Y'}i=1n,
X=8X,Y=8Y".

4] BOdZsd S O Ctsydesets IsOCtsets ffjtojlsotste]
kO odrhn' Hdsets Od&WOs ' Is' o (KO, fhHd g ©Odas i3 t
jdzj Bjdelsd, O MOK] G °* Sde' 2 98" Hdd?2
odzzIstc’ hdz s¢ts5 8] stk Ocj dzlsO.

l 9 Oy Olsd dzj dits, hts dzOB " to Jjdzj a3 dzls® & o
oj Ctodglf " ckzteOyY' ~ . ltd Y! sz §sWedv dbd s
OBts tetsLh dtojdedg?" 2Bt WkdCy' sdzOdzr detsfls
ts B talgjBdzdAW dzd - .

] ZOdzdzy  ftots o dzklste’ M dzp MstekS bkt Oc,
odedzvH"' ' ' dbise Gdals ¥ ¢ dzE W GIP tedzsdr d (zts ¢
[ detsy d dzO f j tovjCls o tsioy dR fdzs ¥ s j dzj d3j dzlsd G
ftew Bsets HSBEZKSCE 266t oR' Hdzséts SO odo"

Al X3Y=8X'38Y'.

) OL dOy jBdztsy d dzO j dzj dgj dzgls' & O¢ j dzls GG, M ¢ d
StsBAE [ dsyddO Hke ‘' Hddzsy d das A By
oL ZOYO' Isi fw wg

E={(j.k):Y/ T x¥};

j=1n;k=1n.
lted ftswe' dzO 9 ~RsK\Y' xQG jodzlsi® dgsOWjo Cod H t
dzd odSCtsdzOahd o ' HfBO Hdzgy f jtojlsotstej d

ts B taligjBdZdzW
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fjl' oo ¥ s{ilit Bk funl:

X'=8 X! EY'=8Y*
{i} {i}

Il S 8dzOdzdzy HOMBOYE'BsSofts ' Mdzlz s Is Is ©
O9n HAd2 IsO o9dr Hdzd?2 OdWOe ' Isd w¢dm 9 H
[ sMisOlsdz s EZdRsotss o dCtsdzOdadz? L OV 9 € ¢
d3detsy d dzd (P Jztlsn Sy o9 " H tSo ' Hdzffldfd o J toh d dzO d3(

lted Y SdBkz 20030kddj &, his §jtcjG OyC
fso6WLOdO L L 3 sy, fplasdeias O chidelels ©  dfdz
fiE- R}, wg' wmBYdMdze sls! 9Ol Mis! ¢y dasa

50C dd yddets BSOdjsdele@ sdBERdz0 s dMOIsd
i dzj d3jtfdglstd jols oAls te § gz€ Is tStts Of lsiiately d dzlz W 2 dzC y ' 2,
o Ols' Mis! Chydsets G §jjntH &8 5 CtoOWL

s=(As{/}).

| @3ty § KBOIlsd HJC" dz € O Cgfoded telflzAste @d3cz”
Is @&, hts HO dBts ) dzd © * flsdzj dedz®Wded d " dzw ~LEZO dag B
on '  Hdzdox HOPBREBYdRSE s &os{Ekl sPdj dgPdgls do
fMlsOdzz Oc JdelkfO Yy s f tslstc’' Bdets tosL 90 WL Ezo

ltosyjfm tsBtesB Cd wWOW § & o sRAEE PabtHd O«
odtf OHEC Iz, Csdzd otsdzO WBsyJ BRI tBteisB dzj
fOCjils'®a L HOMfB] BsHEPdE?2 WR@d, ] HsC 55, W C(
L bkdz COdz dzgtsGéts ' HJ dzglsd ¥ 'ubrOls s@dzY @ as Islasiay dats
SBse &M Isf ig% sy ddfi W H Gdedes B € d | dzj o) s ts o3
wed?2 HOdd2 §OCjilk fts2htse o Oc jdpzs' 6
sflsOdzdz! 56 15) :

C'=(uM’,d",P), Pl A

l od=0 BO* dts=X'd =x,P" ={}.
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1 " Mdzy A3 eiAf®E j SO | dzjttdynpzBd & §sdzls ©, Mig@fmls d
L d3' dgt ¢ Is! fmw 9 " Hfitseo ' Hdegs HB o©dr' HdesGE TS
tejLizdz SOIs" 9 LH' 2Mdzj dese s  Jtojlso tstej dzda” :

EMT =YY
id=1 (o)
(P =P Ca,

[ Odz" 9o  HBEZo9o O' Is! figWdz@fy sl HdRUD Jif B dgisdls
fsCZOHO' Is! MW L OHOYO odL dzOyJ dedzv , € tsBkz
fOCjls. [MkOdedz' 2 &syj Bkl HEsMsOs dzj da
o' Hf s9 ' H dad 2 9 n' Hdzd 2 OdzW¥ Oo " Is. [ sy ],
ftodL dzOyjjdscd?” OfEQQzls Wstedlkz' odB' Sk | dzj d
(lsda, w¢' ssybkls! wetetssdlsd §slstsyd HC
fsssydsets mMlsOddz fdmilsj dgdmj dzjOR jOdzls’ doB ' dBtE:
st dMOdzO dzOMmiskz dzd i3 y d dzts d3:

faMe1 x'f1 Ai=1m.

sz HOBEPLh B MOy ¥ L HJC' d CBBO
kO o Mets' gz MEC &zOHWH* Jjdzj d3gj dzlsd, yd  or'

m>1Y $j.ki [Ln]:x! &EX* {}.

1 &3 dzd bk teseBsls' Mmdmlsj &d Ksykls: BEls
' hjdz Mmoo ds HEMISOEY dzsPOC j 5O YjtojL

bcjdzs fsoddsjdz o dBteOld Oth tekzls L dzO
fOCjlk. uvtH', SCtdd kOCd2 &Othikls dzj
fjteJHOYO f0OCjIsO Jj dzj d3j dzls O d3, w g By k2
ofmjtejHdd . wL kM - &Fgeddo O ¢ dgastec Yt 39
wg HOS Is! B dz BOd dzd2 yOfm fieshSHY
LOfOBOVWIstsoks k! fqw O odCtstedmssolks s fiw
L OV 9 tsC.

ldasHwyd L' Mot ftslstydatse 508y Gelzz c
fted2dawilsd to' h jdedgw ftets ¢cdzgj BOY Odzg Mmis! &
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CEOWBMBts ®BOwLh k. v kOSBSKRz odfOHCL

ftoesntBHY jdzgdg" HOdedr s odBtOdz 2 HEL'
BZOteh tckzlskz .

{I8Xd, 0Ocjdils Blsteddsiny sdysspdzdzy tebipBE 180241
LOVotsC E LOdzjydesmls®™ o' H o dzOMmdzd s Otgls tizfp B
vOCO tojCtsdW ckzteOyYy' v ®BOwh telzlskz L H'® 2 frydes
OGjdzZsO jdzj d3j dels©, wCd2 dBsyj oBIBHJBEBHTLK
9 Otelssils’ BOwh tclzls' & tsBttsBSd L OWeCd.

3. 3. 4 MmdsF ez dedzt HsSO dzdf Ae dtss'tsLH dE

IS stedmlstsoalzo Odz o B yHdMmydt dz' dzOtsdzd
ftedtesHlkz, WSO odL dzOYyoO'Is: mqw "5 B' ‘' Clsd.
M s sd3 HIREd2BOdzdzr y' Bz 9 JfOHSE 5B
B AHIMYdy dz' dzO8dAIR23 BB H jodfjdOGc[O° Htedoj HJ

His ‘' Hddets™ fj 30dzelsdSd, ‘' Hd Risetd ez o Bl @lz s
Edssod 3" dz2' d3' L Oy’ = " deW Bted3dOy' 2 dzd -~ 9ISt Ol
UL GBSHY j dzdaW HOdzd fstctsHY z° dzj 5B
L O9 HOdz :
1) sy 'Ozl stedzOy"' 2dzdr olstcOls ' L iesMmlsOdz
o ddzd C O Is! 9o twjLizdz IsOIs® ELEtsHY j dadz?" H OO0
2) oL tefsatigissHisdzseg W €' dzt € Mdes’ sy’ dz
fedtesHd,
3) oL tefsadalrc stedlsdz' @ ° BijlsH 8 SOCBET

VL LOCOdz desdsz o df OH Sz, HESMdz' HY j dadgv

SHpRE gy SBsMisj 2 (s do SEs. A' o' HES
sy dSd odOfmisdetMmisj?2 HjOHHE, i 4k bfidzs il
L dzOyj dzdz ‘T Hjdzssdl¥ ' CObBt' 8 dzsd3 dzOdz dzts
MzCkfdshmls' . [sydd csostdlsd, "t SOC' H

O XJ, j=1m (3.1)
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Hilj,j=Ilm 9" HEBWKOY J dedz”, o dL dzOypds)=0dz0
) . wr B dzOiMig s eHz@Q f) B o d L dzOXY j, dzddy ts B tfst
E(1;) =D(X)).

6 BOdSdC O ol hamtONjsdisty & o Odzd 7 L d
E (3.1) Wtthkkd® ‘ Is: v, odosuHwyd L d¥' d
L Ml (WSO odOMmisde ' fMls! sy dz* s Mw) , 1
y' By &€d) * mism' s sktdB@3Odd” ( HOAL
BEHj dzv 0 Odedz”, jSMjtelsdzsets tsy' dz o Odadzy ) .

whzW stedsOy' 2d2 olsteOlsd ftod G jtejlso stsg
[y dzdotsmis' M d dscts osdSttdmsOddzy HOC
hCOdz, o wCdn[l2hts.dzdf Jolef@3 dedfidft’ to¥ o Odz! dzd = 4
b odL dzOUj dzdz' Mls Odzlz E4(BR ', to drrdad k Lmdifyls j
dgdztsy d dz20 9o " Hdatsh j dO, daO0O dzezas g dgsc s i tsfr
o' HY o' Hd Mis! Mg ff isMtsgos ) dz! disjo'={o}}, k 4 n
d3dzts 3 d dzO fr]E"d:{&)'|}sldﬁ,_n$' b dgdzetsy d dzO H s 2Mmisd &i3d -
dzd - . l " HfBs9o " Hdz Mmls! BB 4B ted ydztss
fns 6" ° G- "M

ZSCOkRO odd3 to¥ o Odz' W SHEM ¢SSO  Iftas o
odL d2Oy0o‘' f§tetsyjlRf o d £\ tcdz® O dzdzilzl! stc 3O Y "' 2 dzd
2 y' 2 hreod fso' WLOdZO L ty' dC s dzj o
gl:mM- E. wdWstedzOy' v, htedBOdO o tjL kd
flsOdlkz § &3 " tedudes’™ Md MisHER], HE)IL d20 U Otz fi
J dzZlstc ®@Eg7] v ¢ dzj , wg ftOo ddzts, MisOdz J BY * to
&dhj ©GYftMjtjHl e Odts St(E MY 5 A G 15 Al O
B edyudz® ' odds ok 9 Od dz® Mdflsj i3 L
M " 99" Hdash j dadgw :

Im- £ =H(E) HEIM) (3.2)
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HJH(EIM) T s dzO j dzlstetsy ' W, hs S~ OttOCIs] ts
J B eduydes’ MmMdMmlsid®Bdd E odf OHC Iz, O MmlsOc
f 5o dats.

sOCdd yddsds, ' distekOy' 2dz  olktOkd
o 4 dzd ud ded .
DI(M.,E) Hg ky. ¢ HHE|I). (3.3)

1 coadz® " deW stedz@ Yy 'MW, MmMgisgeEGyj dz0 L O 9 (
fnd d3d sted ydats®

H(E)- H(EIM) dyq. g K. m HFM) HME), (3.4)
HJHMI|E)-Edi3tseo dz@ j dzlstetsf " W o dd3' tcs o0 Odz! dets’™ T
L OL ° 9 HMklsdzesMmlis® fsB' ydesets o dzd ¢

99 0y O Is f"  Hf stcw HC 59 OdzBB(M|E)J0o0RBY ' t€©d yadz QO L
LOt dmize s+ wC:
DI(M,E) =H(E) H(M). (3.5)
ltesyifm fjitcjlbotstej dzle H Qofifirts | ¢ dzwh QD ik
ftesyd M odd3' to¥ oPazdzn |, cO'W CtistEzlzr j BH'ited y
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f HilstekzClikzte dgj k

) Hink kY s Dis ) tod L dzO U o 1 tod &g IsC
dataset.* Jfdfm dzOBtstclz HOW
— ’

dataset.id ‘Udz’l.aJtGw.Odzl dzd 2 z;fsggnt;%gfzdstésdcj

HidsdW" CObBE @ | (o sikpde Odsd
dataset.status dlsOdz dzOB stz sz dz' ¢ 59 Odzd
dataset.locale[] 1 Ovoedsgd dzsCOdz' L O
dataset.label 1 OL9o O dzOBESEE
dataset.note Jfdm dOB Bk
dataset.source [ YJtoj dzs HOdzd R

1 jtojdz ykze s+
dataset.topics[] sdzs ytso ' Mmdztse O By s BRI N
tcOtcn

dataset.commit.* Jfdfm oJjtm" dzOB
dataset.commit.id l dzzlstc’ hdzg' 2 " Hjdg) jdaj ez’ s Mpw (
dataset.commit.author bolststc o jtofy" ’ lddgj elz® Is+ mw (
dataset.commit.note Jfdfm oJjtm" dzOB
dataset.commit. HEAD Lo ldszz ¢, ud
dimension.* JfdMm dzOf tew &3S " o
. . 1 tod & dzOH s z Of so dzs ' Is! w
dimension.country.* "cougtry" g dm a4 ]dzOg o w glz L

dimension.country.label

1 OL9 O deOf W B¢ 2

dimension.country.scale sdf h<COdzd nominal, ordinal, interval
. . geo (° GJjBCTts
dimension.country.role { Bdz Cwof) . metrid
dimension.country.unit JHddzedyw odd3 tes o dzv * dzls jhtCoCidef
[ dzv  C sy datsc s

oS siedissa k' k

layout.country.label

1 OL9o O Mmilstseo f yw

layout.* Jfdfm Mfsmtsekz tGBleStGlZCISIZtGO ( dad
Hdzw B OGOt ¢
layout.sheet 1 0L O OtSkzh O 1L
layout.value 1 O0Lo O Missoaf ywv
: 1 OLo O fplstso f yw 1 Of sodg * s mw
layout.country.id "Hiddsd¥ CObBIOR RO BY Bl
1 Of so dzgs “ Is+ Mmw

L

dZOf oW d3iz
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V 9adfOHCE dzj SBr' HdzsMIs’ tetsL h d tej dadaW
Is dzlz 3O ydzd 2 Mmdztse dzd €, A B telzlsLddz N jsdzg' 5 A IseC
¢ dzs yO. lted vy sk L dzOyj dedzgw C dz6 y' o B
BilkOHOddR. 1| Oftcd§ édzOH s 0 Hzzefipdztso dEJHWB O3S ¥
MstckzCIskztez (HdodMm: OB 4.2), wCeO f
f sidddrOddzO® MO2Is f stclsOdzz HOdZdr o' Istsotsa
v OB dzd yw 4

dlstczClIsEtcO fMdzso dzd S O i SOH O

key value.label value.note value.icon value.url
https://innovation.internew
org/sites/default/fles/styles
#WB| #WB_NAME | #WB_NOTE| ncil_large/public/content-| http//data.worldbank.org/
images/world-bank-logos

282.ipg

O ZOd&tse ' ydets Mk’ s v &S Od L Oy' W
tcWHC" 9 L ffjtjHdy B IsOBdzdy' dzOo j H Jj dzd

v OB dzd yw
dlstczCIskEtc® dsCOdz' L Oy’
key value.en value.ua
#WB_NAME |World Bank 49 Issead?2 1 Odz€

Worl d Bank Open DatWorld Bank Open Dat
#WB_NOTE |to data about development in countries arolH sflszf Hts HOdzd -~ 1 to
the globe. fs oMm! sd3dz Mme ' skz.

) e C dz®m stk HOddS o WswdOls' JSON,
sBd dzz HOdzdd3d IsO LB jtoj ) dedgw dzOBtsStc’ o d

{ "label": "#GDP_LABEL",
"dataset": { "note": "#GDP_NOTE",
"id": "3a37ea8093a811le5b62fdfcead8fc8d9", "source": "#WB",
"status": "public", "topics™: [
"commit"; { "#GDP",
"id": "579b1b6b13abd85813a20173", "#WDI/HEC/#GDP",
"author": "Andrey Boldak", "#EC/#GDP",
"note": "Add UA flag", "HWDI/#GDP",
"HEAD": true, "That's all folks"

"createdAt": "201607-29T09:01:31.070Z" ]
}

ocale™ [ "dimension™: {

}

"#en", "country": {
"#ua" "label": "#DIM_COUNTRY",

1, “role": "geo",



"values": [
{
"id"; "LBY",
"label"; "Libya"

"id": "ABW",
"label": "Aruba"

"id"; "AGO",
"label": "Angola"
}
]
}

oncept": {

"label": "#DIM_INDICATOR",

"role": "metric",

{
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"id": "2011",
“label": "2011"

b
{

"id": "2012",

2

{

}
]
}
}

"label": "2012"

"id": "2013",
"label": "2013"

ayout": {
"sheet": "data",

"value": "Value",

"values": [ "country": {
{ "id": "Country Code",
"id": "GDP", "label": "Country Name"
"label": "GDP per capita (current US$)" h
} "concept": {
] "id": "Indicator Code",
b "label": "Indicator Name"
"year": { }
"label"; "#DIM_YEAR", "year": {
"role": "time", "id": "Year",
"values": [ "label": "Year"
{ }
"id": "2010", }
"label"; "2010" }
3
[y BHifgzS st Odzd s § sfhdz Hiso dzsfls j 2
HOdzdr ¢ Timelineé, WtodsOls d3j SsOHOdzdr W ¢ K

ulstdbEic O d3j IsOH Odzd 7

v OB dzd yw 4

Hdzw yOmBoe dn

1 HgB kw0 ) ls

1 tod L dzOyj dzdz

ledds' 5C O

dataset.*

[JfdM dOBBtk HC(

dataset.label

1 OL9 O WzOBtSEKE

dataset.note

Jfdm OBkl

. . 1 s J ojeHiddtjtdc iz “ Is ¢
dataset.id Pf.;ﬁ????gfgi ' Hmdilsj Bt K
J v LBjtc' GO dzdzw
dataset.type vsdf dzOBBtelz H Od timeline
layout.* Jifdm Mismtsekz
DDiHjde ( 01, 3
layout.dateFormat AtSted3OIls HOIsd &' mMwy! YYYVlte' 4

2016)

it
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vsOBdzdy* 4. 4

} " HMMsteckCsktcO 1 ted L dzOyJ dzdz ltedd3' s€ O
layout.sheet dbtcC 2 L HOdzd &3]
, dlsthpd € " wHj dzls(d
layout.id fon’ "
layout.start dlstso ' Udsy Olsts € [ OIsO E o' Hftseo '
layout.end dilstso ' Sdzj y+ f1r OO k& o' HYf o'
, . {1 BH' By 2O ¢ dz
layout.category dlstso f'gdXls j ¢ ste HEf Shscss  § Ol j
1 s 7 CdzOMmdW ' ¢
layout.hierarhy dlstso f'wf dcOtcrn ' W ‘teOten " 8. s d&zOMm
hdzwn Hts dzj ’
: | CslsS syYyOmdzO ff
layout.type glstso 'wd ¢ SH fsH' 2, HEscsk
. CS LdzOyj dzdz? od
layout.context glstso 'Y f tsH ¢ s ' fdztse dzd € O
1t S ZOH BjlsOHOdzdr o WttedkOl'® JSON,
dzOo j H j des dzd 3y yd :
"dataset": { "start": "start",
"label": "Breaks", "end": "end",
"note": "Breaks minimization", "category": "category",
"type": "timeline" "hierarhy": "id",
h “type": "type”,
"layout": { "context": "id"
"dateFormat": "DD MM YYYY", }
"sheet": "data”,
"id": "id",
ANcOE i3 dzls OteC zZh O HOdedr dzOo jHjdets o s
v OB dzd yw
1t S ZOH HOdzdR Hdzw yPhHBdDIR § shd
id categoryf type start end
tl cl instant 16 01 2014
t2 cl instant 28 01 2014
t3 cl process 18 02 2014 | 22 02 2014
t4 cl instant 27 02 2014
t5 c2 instant 16 03 2014
t6 c2 process 0504 2014 | 1504 2014

4
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4.121 " HindMmils j BO Oyt 8 Odzdzg? H Odzd -

AW ' HfMdMmisj B3O LOBjJLY j ykz* dJWidSlsdoe dz
ZOH O yd '~ @B Ctdelsj2dzjte Hdzvw o d¢ tsdzO dzdz”
sBydmdzt 8 Odz! detse s ftetsyjmkz. 1L O sH' v M
"deh ddisd MEC zOH o d BB ff dzOIs W tstc d3 dzla jHS W2 jiydd .-
LOY dIs" o dzO 9 d ¢ t5dz0O dzda sCtcj &3 B ¢ to
dzO o Odzls Oynjjdedz"j tadzQ O tcOr zdetsC B dzts$ z o Odzdav
stsdzls j 2dzjte o3 CStetsMmjtco " M’ atsyOdeL { j mizl d fi)d
ftesyjmMOa. JLO BBSH' W B ¥ Ctsdzlsj 2dzj esdz &
sB A3 dzlz f so ' Htsd3dzy dzdzv d3q . [ SH Edz f tcOo
LOGCOdz dzgy EZYytOodz' dgdzgv (orchestration) d
sBtetsBSCd wOdgdn fe’'j Odz' L Oy*' My dzOte’® " o
f OtcOdzjf dg'indits HisOo dz' 2 W isted3 .

413] OcOdz dzgd?2 toj‘ Mt tjMkwh' o

AW ' HiENBEEBOE: (¢ &O0Hjd &0 dj
B Cwsmjtees ' o, MAisadhO & SCwwsmjts' '
Hs ZMC O dste to lstOElzdz? B OC Ol 8557 jCL j B dzwts' -
fjteo jto' & BB dZ dzdz? HOBIR L O tOREZdsS
5OCEY ] Mt sdStsdk' WkdSy' ~ HdDYfjuj
fjtj d2Of 0oz yd ' 5 o Ok, b 0o dz' dad

4.14) " Hind fiplsgj fFX sc s tosL totsB dzj dzdgy  ° '
Is j &30 Is qLyAglsts iz dzC * o

A' ' HMJOEsjjLdfQ Yk Hdv ¢ dyjoscts §i
Mils o stc L dadgts s Miz@zC 'tom dzts o od¢ tstcd fls Odzdz™ 9
oLO iBsH "  WIsd L MmMjtce jteOR s tcOys 9 Odzdgw
L O9 HOdzdz? BfMdetso Odzj dz2O0 o HBMS 5dzOdzj dzdz® 1o
odr  HdzZWC BB HSHMF I B dzdAgkts (hitps://github.com/kpi
wdc/wdg, f ted L dzOyj desegts Hdzvw ¢ h o dHC 6 0Miktsh sdz


https://github.com/kpi-wdc/wdc
https://github.com/kpi-wdc/wdc
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(s mdzsdzse " W Singl e sHagse ' ApalCitdsa]thilsdrd
fsodwLOdzdr L " dzlsjdzj CSlsOdz dzgdds tsftcOyss o C
e Jydw ' €O §  HstedBSd & yHdMydy dz' dzOte
sz, B dZOHOId dOEZSBaywd, wWE&' odC Btk
" demlstezdgj dzlsd. AT By dzde sflst o Odz' L E2°
i jodz 0o dysSd od¢ tstcd miOBdzdz" damis tc z 235 dgls d
ftcdhodHh z8 Is! Slsted 3O dzdzY tej L Zdz' SO 9,
Milse stej dadzv fsolststcdzgsets o d¢ tsted fls O©dzdz”
A Jd3d) deseotsets C daW st dBOY' 2 desE s to pAfliztc
1 Oy’ dzj dg' s+  dzOW stedzdd dz@ " HIstedBSC 2 o3

fdwehd2 ° Hshdls' §6Odisisdiddedbidt] 4 @EdEsk
OO sdyudeds Lo ' s' o to' Ludeshl Wit wbfEddipss) wa
L tesB dzj dzdz ' H sty Suridit s  fir@ s danf 2zO Is

ssets, htse dOHOIsd CttedmlskzeoOyjo' dzOB "' 6
"dels jtcOCIsdodzdr BOGOLMmlstste’ dgCsodr Lo Is’
Odz0dz' sdydesets tsf teOY® o Odzgdz? H Odzd = .

VL ® Hftse HdesMils' HAE Yo Odz'dzjtisadOdzr’ {fdzif
snl-cBetctsBS O tSHMdsMIstste' dE soadn L Ofists
~tsMisddze tsHdzsMIsste” dZ¢ sadr L OfMlistsiz dzs
fJtemMdzOdz d2@ Isj BOIsdydz ¢ Odzj dz' d&zO ¢t
OLO diSH "W 9"  HY JIs' 9;
cdzz yc 0 Mrj BO dzOe ' ¢ OYy"' ’ ;
cdzz yS O (dzj L Odzj »Sds@ifots dats ofSte] frirjdstdstdc * od}ts
Misddz L OMistsmizdzS " o, o dz® ' dzlsj tcdzO
FftcOo dz' dzdg® toj MtemMOd3d L OfMistsmbkz dz€ * o ;
f' ' Hstcd 3¢ O oL O ddsH' ' Cstedmiskze Oy’ 9 ;
QolsstcedL Oy W HtsMkzfkz HB tj MEztcm' o.

[HdsMIsste" dzfl ©anls sy w dz d odCtsted Misise Izt

RO dzOG tsH Y o @dz" dzb gzjetlzy ZEz C stcd Miskzo OyYO,
My dudW ' ydets™ L OHOY . ¢ st ypjdip, tc CdsQff tadjSvc



cuff tcOo dz' dzdaw HOdzd d&3d e , IStsH

Qo lstsdzZOIsdL zo Ols (.
dets & .
VU ME &zOH
- 2 tcOQo dz' dzdgv

Hitse ' dz

f s9 dzO

" B stls/ H Odg Bisls

BOGOIssoadd3' teded d3d € zB Od3q
" dZs jOSkdeodz  cwOW' Cd,

9BlzHto Odg
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&ZOB ' & Isjd

¢ Y © s EktHs dnpdasiso o Disi) d

f ZOY steds] tj Odz' L 59 Odz' dzOB |
L OfmMissmik dz¢ O izd ;

FftcOodz' dzgdz?v HOdddBd: ' HlstedBC O tetst
"dels jtedzOyY ' sdzOdz' L Oy' W  dzOB st

‘dEls j dzj Sk Od desE s B EOYY 9 Odzdz? 5O o

HOdzd ~ , L Of
BOGOItsh Otst

" demlstcz 3 delsd s teOyYr o Odadzw
Odzodz' yOmsoadnr §fmdz HseodesMilsj 2 f tsH" " 2
tcdC dzOH kOStets LOMssMizdzS 2 dz0e j H | dats

4.2. 1.©dSdOH o' L zOGHEOYs * § dzO@lsz
f° Hsted®B¢d & yHdMydyf &z’ dzOtedzed ~ H
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42.1 J Odz' L Oy w f' Histcd di3¢
Hsmdz' Y J dz
4.21.1 dH ' dzj dzdaw tfotdae - dz € ftg lsi3if th WS Pizlis j € Is |
tctsL totsB dzj dzts’ f zZOWstedzd " HEOLE® 9 O dzt
tej Oz’ LG yteh.j, 1 Bzdzs B 9©dc' Hdets C dzOMmdW " ™ ¢
fiJodzdr GLWZO&GY sSdjclsd tHEtets ¢ oMk &is
hoedHhj * L dBjdhdid odlttOlsO®Rd. [HJd |
&ZzOo jHjdd?2 &&O ttdfm. 4. 3.

f ZOls ¥ & tc &3q

Data &
[Sjﬂz:;% Shared Resources WDC-UKRAINE Users Roles
Registries” Container -
s l\-\-)
— gy Mega |
I Resource Owner
e AR
ISEWil:E:s Search Subsystem
)

Subsystem for formation

Workflow Management .
scenarios
Subsystem 317 ety A3 (e and A3 il

b ouiun, cul razsr g

_r —Igvices +
.,_ ‘ Researcher
Services
- - Data transformation Seenario
: : : s BRI | Data fetching ‘ .
L ¥ ] | 4 Data merging
Data processing

Others — Resource Manager

S
ulstolzClskztedz® Mo j BO ¢ s
sjClskted f dzOls W g  («

tdfy. 4. 3.
St sdzj dzlsd Otern '

4 fWjted:
- HOdz

o zOMmdzd ¢ d
w ¢

H Odzd - mMjtea M o;

- i fmMkztehd,
sf cOyYs o Odzdaw
tsB tctsB dzj dadz”

f sH " dzVifiig) thpy frfplf * HIO dagfsA
HOdedr (f jto]lso tste dadav
sO "dzh ) O LOMsBd ke
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Cofi3f sdzj dasYte @ Aqedzls j 2 dzj o toj Mztem' o,
Colif sdzj dgsd fshE2CEk ° Witediszo Odzdg?y My

- esdz EZyomded ¢ o MY " dz deslsd (9 d&zOMdzed €
[ dzw LOBJ LY j yd dedaw StecOdz’ L Oy’ &'
Mlso stcs 9 OdzO f ZOsW sted3O ff so d dzdz® dzOH O9 Ols d
- o) MsteOy' ° § Otclsdzj c'iayg tefjdzmb Pdgd n v ¢
- W istc dzlz 9 O dzdzaw SO EftcOo dz' datlztc’ ' acdsOSpAE

tetsL H' dzOHdgfdzq FH)dzve tOMRE OrF L OC Odz! dets”

- fijtejlsostej dzgdz?y HOMzdr L BHdSEB W isted3C
dzZOH Odzdz" fted o Szl b s Credef] & ipdriz O el B 1 tc
- fkzBdz SOy’ HOdzd = ' dzMistclz d3j dzls ' o, A
HsfMkzfk, "t Codstesds ‘ Is: v o zOMdzed §
stc' i3 Istsc ts, Hdzw L OBJ LY Jyud dzdz?v ff solstst

ZOH Oo OlsdtzEs B s 5d © f shjdfds dst® * fizimHsfipdziigdy  dzl

HOded s SO BB' ' HdzOdzdz? dz2O BMmdetse * toj L zdz' I

1 SédvHE O M jydW ' Sk oS dyj ded A

CstedMmMiszeo OYoOd ' demistczdzj dzlsd tetsL ¢ tstels O dzdgw

[MisOdzdz’ Bsy dzO totsls O fipff o' @i dzOc Ozj tzh

B dzj i3 dZls Oyt T ' LOfkEmMSE. ddzj toj 2lsd dzc

s’ T o dSiBtdMmMisOdzdzy o ' Ldeds L O9 H Odzd

Aj GBk®so dt ' Wittdkkzo Odadz? H A" & Y HJR

BetsH e * OQdzOdz' Lz HOdzd - . l Oy dzd o 58 to

Wstcdzz o Odzdz? * o d¢ sdzOdzdzy M¢ dzOH dzdhi J fiz®fpdz”
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4.22. v j - dz ydg Is © Isj A detsdzts @ * ydz'
B YyHdMydy dz deOtcded = HEsMdz' vy j dz

wdzW stedzOy ' 2 dzj fn jutCjtai@ odd®@ | B QuLAladz@els Wit d
f " HIstedd&3¢d & YHIMydy dz' dzOtcdzd n &ZOkzC tso dn
L §fs5H" dzj dez  d Mis-P dg@ dz’ " lscgvysia(dBO y i § figs | o3,
f* " Histedd&3¢d B YHdMydYy dz' dzOtcdzed » dROZE BOGR
mMdMmilsjd&3d LOGBJ LY Jykz" MsOdzH OlsdL Oy " ¥ i tc
sHdZ ‘8 L BBt ' WLECBadrn kdtse kM ' hdes™
Plso tstet & Is! BjLYjtejtcodzd?2 Y dbls® ad?2 yd¢dz
5B tesB dzj dzdz" , Oda®jz| j dzdz'ODARY B 22§ 5 sBlg ts to daj
[136138 . 1 ted2dzwIs©O wuw| SCStdzyjtfy' v ‘idlehalc tc©
System of Data Systems 9odd&0cO’ f toJ H
mMClkf desmis® ' disjcwtsdOdzd B € H Hzis &5 J183 141 Gl tc H

[ dzv tetsL o' WL Odzdzv y' °  f OB kB cdGdg?
B YHIMydy dz' dzgOteded » dOEZStSodm HEBMd HY J d2
HOdzd » mMitco' M" 9 dz2O Mmj BOdzlsd ydes Bz to* ¢
LOBJLYjuk' § HistcdzESC BOzd § dzisc B8 tc B k © Gedzdz!
o zOMisdesmisj?2 E Cwdsj ¢ MmMis® CHdImB . tdzlsys
mMdMmisy &3 HYjtj ZO HOddr COlOdisE ' L k¥ Is! Mw
Master Directory (GCMD) Science Keywordsap).

wdzls j ctcOy' o HBPdzg ntc] OMgj L S0 OHA®' ‘dals s dn @z
f' ' HatsHEZ, WwWCd2clk' t@kzEODdE] tOWR' Isj Clskzteo

HOdzd » mMitce " M' o, Stee Odz L O1Q3 & b6 J dels
Mydy Od LsoOdddid & clzt yddid I itctsc@dds
Fdz C Odzitsaigls s@atsle * °  ° W O2dzd XML, hts odL da

HtS HY J toj dzO, ftcOoaddzO ftetsj CIslzo Odadze” e
WkdzeC gy tsdefle Odade [

lLO" i3sH " W L tetsL tetsB dz) detse ff dzOIsW sSte 3 ©
LEO  dzO: http://wdc.org.ua. 10 tdfm.
Cdzlsj oW j2ME CtedMmlskzo Oyo, wed2 LOBJL Y j
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HYJtojdz HOdedr ' MmMjorn®izdrs Tt MinlseOfg" ¥
“Hddsts’ -sGEBMEREZSGE T T, & dz Iststeddzc MisOdzz H Y
HtsSo ' HE SO 5 BjIsO" daW sted3sOy" ° ftots dzd r ; i

LOf s @ hdzwritsda LOoHOdzdzw f OtcOd3j Istc’ & W
SPARQL-L Of dIs' &, B3 dJdedzy Ltsdzd shECE L
tcjLEzdz SO 9 fehEkCE HB o9dedwHEZ, BE®BE:
W stedgkOld XML, JPEG, CSV, HTML, t'L dg
MmdMmisy 30 &" Misdls! & Mse ' ttHy B~ M dzdi iz ( &
OdzOdz' L, S dzOfmisjtedzd?2 OdzOdz' L, SCtstej dzvw y' 20

10 tdfm. 4.5 L SBteOY 4§ dats Isj mn dzsdzts G ' -
sftcOys 9 Odzgdg" HOdzdrm, W EC-dQtc®lidd@tc dilzj' 2s * e
Bsy dz20 tesL H' dzdilsd dzO fRILA@H " ~ O dfO=il-GLadtg B KD d
HOdzd - , 2O Cydz 2 L we&dnmn odt' hksls mw
Bj IstsH " ® BOGOLsodd3 tdzse 5 s O IsjdSimfrisidjuatisie
B IssH" 8, Ih .

[MEC dz € tsHdg 2 s MOB dBjlssHd od¢€
LBWOY, O tSHAdZO LOHOYO dByj odt’ hlze Olsdmw
LOMmtse w g tcj Odz' L 28 Is MisOIsd mils d ydz
Cdelsj EMlsk " 7 LOMstsMkze Odgdz? Hdzv o dte’” N j d

&2 WORLD DATA CENTER! Catal
: LR atalogue
FOR GEOINFORMATICS AND SUSTAINABLE DEVELOPMENT "7 mfgﬂi&g&?ﬁgﬂ:@“ g
[aKTCA B rpaaycax, MAHYTaX W JeCAThIX
[ONAX MUHYT, C YKa3aHWeM LUMPOTHI 1
[ONroTel 0T MPUHBAUCKOTO MEpPUIUaHa.
Show all hierarchy : latitude, latitude
latitude -2 .
identifier for each
measurement in 1
catalogue
number of wells in point 1 Range:[0.2 - 44.9
number of temperature
gradient measurements
number of publication in 1
publications list Range: 0 - 999
elevation 1200
maximum depth 140
additional information 13%(Q)
year of publication 1987 Range:|0.56 - 8.57
longitude 2541
Heat flux 30
Thermal conductivity 4.7
£ Temperature gradient (5} Range:|1 - 7175
O Heat flow minimum depth 60
number of thermal
conductivity 8
measurements Range:|0 - 5300
http:fwww.w3.0rg/2003/01/geo/wgs84_pos#lat @ =

t fy. 4 .-4dzls \WMe'bj 2 QB#@%EQQBQ@”W@MJG&O
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4. 2. 3. wdzls j oW j 2 ) Ctstedmlskzo Oyo dzO0
LOMIssmMe&edlszo Oy OoslststedL ' Is! Mw L O HTS
MisOlstso ' 2 Mistste’ dzy L OMistsmiz dz€ Iz CApps
LOMssmMedts¢é (tedfm. 4. 6) .

DJ Apps Explorer

Tags About App

) o Q SDI NEXT
Available Applications

Sustainable development

Create App Import App
UA SDI Exploration
Keywords :

Aggregation Ana Iy of  app-list AS Data ExploreZharts Application author:
Functions
Depen: d ncy

Andrey Boldak

Collaborators :

» | o] o g g | g

Data DJ Data Dj dps DJAppsExplorer
help sromee sromss hvan Pyshnograiev
TEST VIA DJ
NEXT

Created at: December 7, 2017, 10:30:11 AM
Updated at: December 3, 2018, 8:14:31 PM

[ df. 6. uwlOLkssO Mstte' SO L Oflst

ststcdMlszo Oy dBsyj LOHOId dzOLeokz L OfMmists
(tedfm. 4.7). wdfmlsj BO Msetstedls! L OMistsMmizo

[ 8 dOdzOh Iskzeo Odzdzg? L OMmlssmMiezdzS &2 (WEd2
@Bts c¢cltejLjdzZsOy' we) fjteJr " H LH'2Mde ' Is!
(tedfm. 4. 9) .

Create App:

Name: Test

Skin:

default

{ d.#). 7QALBE o ji) oo €tapspdee 5 L Ofis sk dzs
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) jtoj BS dezlsd i dd By dzO SdsfCOkd f
RO &zOM sz o Ols i SLAASTIStClpdzCO dzj &z’ ( Gy HzO4 sk

P DU Apps Explorer

Tags About App
. . . Test
Available Applications 5@
- _ [ N Title
lai ‘ 'jl ﬂ Description
¥ Keywords :
Aggregation Analysis of app-list Apps AS_Data_ExplordZharts Application author:

Functions Data
Dependency 2 Ivan Pyshnograiev
| Created at: December 3, 2018, 8:35:16 PM
‘jl 'jl @ @ : Updated at: December 3, 2018, 8:35:16 PM
DJ DJ

Data DJ Data Dj dps DJAppsExplorer

Explorer help STORAGE STORAGE
TEQT ViA N

[ dM. 8. | HEBELOY, k" Gsoscs L OfkshE

15 dzOzOh skzo Odzdz" @ cAppseé odSCttedflt
fshZCk O o' HSBEWOY jdadz" CBteslsSts’ O
(tedfy. 4. 11) .

1 Odzj dz tesLtcsBdzd $ © dzOH O Btsy dzd o *
Mt dsC, L OoOdzsOy jdedn toj Mkt & kO ' ¢
1" H Yyofp Mmoo tstej dzdz? dztso 5° Miststc’ dzs d
CsteslsCkz dzOLod Mt d€d sOs@EEOLEdHH d

LV 0o dz' dedz? Mlstste’ dz2C Odsd L H' 2fdes * s f
culsste’ &z¢ de (tedfm. 4. 13).

s Title

=
Home Page

Empty home page. You can switch to design mede to edit this contents or add new widgets

CICNER | N F o

t df. 9. 10dz dz2 tesLtetsBdzed$ O



C @ HenanexHbiii | dj-app.herokuapp.com/app/Test/

Application settings
App name Test

App skin default

App keywords

APP_ICON /img/default/8.png

App title

Data Processing

http://dj-app.herokuapp.com:80
Server URL prvcacp PP

App description Description

Is published

Tags

Available Applications

¢ 39

a9

[ d dg*

C) Oc0Odz' dz2@ dzOdzON |

About App

oo

Apps
“Doggy Jam" portal provide user frendly online builder for SPA based on widgets
Keywords :

Aggregation  Analysis of app-list Apps AS_Data_Explorer Charts Widget, Single Page App , Angular
Functions Data Application author:
Dependency
Andrey Boldak
3 g é 3 Created at: May 13 2016, 12:1422 PM
Updated at: December 22, 2016, 11:42:31 AM
Data DJ Data Dj dps help DJ DJ DJAppsExplorer
Explorer STORAGE STORAGE
TEST VIA DJ NEXT *Based on : hitp:/localhost:8080/app/Apps from
GeoChart K-soc K-soc copy Ksoctest  Macroeconomic POTENTIAL

Example_Krat

tdm.

'.'. Pages

Title

14 HEBB .. Oy J dzdaW

AGGRESSITY

CodaW ts to 3OO 16 Is fifletdSR * LA |
LOMssmMkzdzC 2 ¢cAppseé

+ Add Page 0 Clone Page

Operations

& EE T
&
B T

Reference

sp0/Wy App

soo/My App/404

tdm.

4.12. ' Odzsétseaj o' Cdes Mmlsots
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15.

t dM13f jdz* bftOo dz dedz? Miststs' dzS O

Add a new page

Short title

Unique link (leave empty for home page)

— B3 E
EH = =
1 ]
==
t dfm. .14, 18590 fMstste” dz2C O L € tsdzls,
] "mdzv edBBtelz 9" HY IO CtstedMmMlskzo Oy B!
4. 16). 1 fmd HXjls Bg tcH Mtz s mMw dzO
l1tcd C dzOH L Offistsmiz dz€ Iz, Mlso stcj degse s  H dz
MsOdzsce s tLoadlsCk VSO dzd-v € Wa®o 2@ j dztf Is 1
HsMiskzy By dz0 L O OHtjfMmts® http:// open.
dzdL €d " dzlsj eOCIsdo dzdn IsjrdgOls disylzdHnts LfoGidzvdz ]
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;ﬁﬁméﬁiﬁ
DO RN I B g
tdfMm. 4.15. 10dzjdr o'  HYjIs' ¢

Steps: RLUEEEYRY | 1. Chart Decoration

Edit widget ID if needed

mEn
tdf. 4.16. [ jd OO Isko Odadzw

.:.".' pauraxxgrvf

0.80

070

060

Y Axis

0.50

0.20

0.14

Tue 02 Wed 03

am0dFsx
Write Your Title
Write Your Subtitle
© Neutron flux density in room #304-3 (well # 3.10.g) Neutron flux density in room #505-3 (well # v.19.103)
Feb 07 Tue 09 Thu 11 sat13 Men 15 wed 17 Fri 19 Feb 21 Tue 23 Thu 25 sat27 Mon 29 March

X Axis
Figure 1. Write Your Caption text.

tdm. 4. 17. 1twdSdzOH o HtsBtOY j dadz o

CstdMisko OUO W steds dssHj d o0Olkd O L H' 21
MsOksets tsLodlsClk vVCwO ded ® HOBE KL G

1) ¢ &ztsB Odz' dzts Bz, Csdzd ' deHdCOlsted f

fstc" adzt 8Is! Mw L o' Hftseo Hdzddsd ‘' dzH dC Ols st
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OdzOdz' L. MlsOdzsets twtsLoadlsCk tojce' sdz2 @ ( 5B O
tdLkzd IsOIs(q Yy! tscts BsSH J dz¥ 9 O dzdz™
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esLodlsCkz o Ctdzlsj S Mmis’ weismis® sO BJL ]
BsH j dzt 9 O dzdgw H dzw CtcO’ dz Mo ' Ik SO OH (
ltcjHMIsOo dzj dets tej L zdz IsOIsd d3tsH j dzs & Odsdrzy
sO OHd d2' MistcOlsd o dzd rts lsdg deds Cmiaf Cets to o §yts O deded
f dzOWtstcedsd " HIsted 3¢ d d&3' YHIMydi dz' dzOtec dzd =
[jlstedCd (' dzHdCOltsted 2 " dzHjSCMd) Hd
mMftecdwe [s fJdtj o HJdadz® L dzOdz Z W' L dydac
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l sdzd HESL o tsdzw 8 Is! o dd3 tewWlisd dzp dzdsy " dzd dizff 2 t
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LOf B ¢Odedz® Ctedlsdudsets MisOdk 2 LBdlS
fodtobH N Btdadz 2 MY jtOS. 1 Oy dde dkd

Sy' dz5 o Odgdg” fyls O i’ 8 clistis 0oCUdE|CAlE , 2OV SC dzts B O dk
OHOf lsso OdzdR HB dz2OY' SdOd ddr ' stdls
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| sdzseo dzd 3 tsMtsB dzd o sfisw dsd s tcOyY® o Odzdz
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memf ' dz@ dzd = fjtejlso stej dz w ¢ B ted dzj Iz
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JEMfjtelsdedr tsy' detsC -Odz@gzlsisk OO ndzbizls zgzg ¢
dzj MlstczC stcso Odzeds HOddr o©jdZdSdrmr BMW G
o HCtdIsd-Ay suzz@? dz Mtsy [IGdk " dzdBj Isdigjntaf] ste j Od
odcedzvhH'Cifasdglieddp ' ' © SO L OMissMizdzS ' o L Of
HdMJtelsOy' 2dets’ tesBBIsd § &zOWtstcdzd  ° HIstso
10 HOdzdd3d Htetse Hdzdm d3 Y dzZOtetsH dzd - H
CesdBf ©Odz" 2 | nter nat i on danterndiandl Bata@Cooupp(lDG)a t
dzf MlstczC sztesoa Odz' HOdz t6' Ldzdr ISHYO0 % dz" +
LOGCOdz desets sBMWwelkz ydWtetsedr HOAHM3AI44. M s
1 OfMissmMizeo Odzgdz? &Bj IstsH ' & tsBiotsB dzj dzdA4d5147] € Ml
HisL o e f d3OIsd OlstcdB lzlsd o dzd 2 sftdm yd=a
MstczC skztotso Odzd ~ CdzW stedzOy ' 2 dzd A sBO' Cls
odwedzjdzdr WOCIs" 8. I Moty yYyjteelkz HEs SOC
EftcOQo d&z' dzgnpy S dma Mdlslz Oy’ Misdists g dg@z’ L 6fi) s ts 1 K
‘dzlsj dzj ClszOdzt dzgtsets OdzOdz' L 2§ 8 ® izt Ezis 0 @szh ( ¢
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HOdzd n, dzOW o detsfls’ o j dzd € ts5° o' e Eldxfnlsy’ Bt
f " HetslsoCd JWJjSClkdodadr Miste krjlg81afldzd » &



178
l tosH | s dzmistctseo Odes L OMistsmize Odzadzg? tetsL to
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2 (Non-violent crisis)i §f sdz' sdydzed?2 CtsdW dz' CIs, )
fsctcsyzo OdzO L ftcOo t5¢¥ ;
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Kareropia nonimaxe

EdesmHEHICTE pHHEY
npaui (20 %)

ExonomiuHuil sumip (33 9G)

Poamip ypray
(25 %)

BinxpuTi pHHKw
125 %)

Ingrxarop

BeyTpilune kpenmMTyEaHHR npHeatsoro cextopy (30 %)

I1pexc obcarie imnopry (30 %)

Burpati Ha Kiryeee cnosmeadHA gomorocnogapore (40 %)

Soexiwrs saboproeanicrs (50 %)

MpouesTtHa craeka 3a aenoadTos (50 %)

IpanTe Tex Hiuksoro cniepobituuyraa (50 %)

BucowoTexronoriuqmit excnopt (50 %)

BB Ha oaroro npawooworo nepoosany (50 %)

Pizess 3ainsToCTi HacensxHa (50 %)

Excnopt tosapia i nocayr (40 %)

ImnopT Toeapie i nocayr (40 %)

PrnHkoaa kanitanizauin nictwHroanx kosnaHiv (20 %)

Mpami incaemui insectryii (20 %)

MopTdpe i inpecrmuii (40 %)

Saranusi pezepen (40 %)

Cinscere rocnogapcreo (20 %)

Mpomucnogicts (30 %)

BEM Ha aywy sacenensa (50 95)

Marenmi sasexy (30 %)

TexHiumi CNEWianicTH, 3adEHATI Y ohepi nocninsess

i poapobox (40 %)

Mnara 3a au
nnaTesxi (30 %)

IHTENEKTY ANEHOT BRACHOCTI,

MNpasa snacxocTi (8 %)

Linickics ypaay (8 %)

Cynoea edextsasicts (8 %)

Hepwasyi sutpars (8 5:)

Mopgameosui Tarap (B %)

Pivarcosni pranx (8 %)

CaoBopa Biascy (8 %)

Ceofopa npaui (8 %)

INpowosa ceobona (8 %)

Ceofiopa Toprieni (8 %)

Ceoboga insecTryii (8 %)

Minarcoaa canbopa (8 %)

Couiansumit sumip (33 %)

Exonorivwai sumip (33 %)

lnmexc

tdm.
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Kareropia nonituxs

Auics noaitps (33 %)
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Ingurarop

MEHICTE NAWEHTIE ¥ POIPEXYHKY Ha OAHOMD AiKapA
{11.1 %)

Nikaprsni nimxa (11,1 %)

Pigeqs gummwoi camepmiocti (11,1 %)

Tpueanicte woerra (11,1 %)

BurpaTw Ha axopowy anopoe’s (11,1 %)

MowsspesicTs Hegoigarss (11,1 95)

Macwrabu gediynry npogosonsctea (11,1 %)

Koediviest matepurcaroi cmeprrocti (11,1 %)

Cwmepraicts (11,1 95)

PiegeHs rpamoTrocTi (20 95)

Oonnents gited wrinsHow cceitos (20 %)

Owonnexrn gitedl cepeqHbo wWrinsHow ocaitown (20 95)

Owonnentn Hacener s amuyowe oceitowe (20 %)

Nepsamarsi asmpati Ha oceity (20 %)

Caobopa cnosa

Ywmescui ebmectea (50 %)

NMonaiTiuneia Tepop (50 %)

AbBonesti mobinseoro as'saxy (12,5 %)

Kopuetysaui lkmeprerty (12,5 %)

Tenedonm (12,5 95)

Tpancnoptsi 3acobu (12,5 %)

KinusicTs asponoprie (12,5 %)

Cyaronnaeni sogofme (12,5 %)

Acchamstosani marictpani (12,5 %5)

anizsmuni minii (12,5 9%)

Crynise eKONOMYHOND DHIHKY

Axice nobyTororo noeitpa (30 %)

3abpyarennn noaitps (70 %)

Hebesnewsa nutia sona (50 %)

Henoctatma casitapia (50 %)

TpeHs kapBoHOBOT IHTRHCHBHOCTI

Jawuct smpis (40 %)

JawmcT wazemuoro Gioma (40 %)

Mopceki npupogocxoponnl Teperopil (20 %)

Prbni zanacH

Brpami nokpHTTR pepes

Asoremi Sananc (50 %)

EchertmanicTs amwopucTanus asoty (50 %)

Bopgoousmuenna

wlstolz C sz to OH Gzis 31 e jizeizistif ofRSMipsHE tSfry af ‘Islsb



IHgyene enoHomismoro sl py (339%)

Ingexe exonorHoro anmipy (33%%)

IHESCTHIIAHO- IHHOEALIAHI
mosenHeocT (70 9%)

Kanitansl IMeacTIL (33 %)

Peanizayls IkvoBaUIAHOND noTesulamy (33 %)

Irpesc IunoBaw AHO-KanpoBoro IHHOEAIAKE DIANEHICTE (33 %)
moTeHylany (30 %) Motpefia prriy npanl {33 %)
Puniow mpayl (30 %) ExoHOMIUHE AKTHEHICTE KaceneHHR (13 94
Japobitia nnata (33 %)
Banoesi HagloraneHKWA npogyeT (33 %)
bBaaoel noTpebu (60 %) BupofHimea cmepa (33 %)
e Capepa nocyr (33 %)
KOHKY PEHTOCTDOMIHHOCT]
{50 %) TiANpHEMHKLLKS BKTHEHICTE (33 S0

nlﬂﬂFIHEIIHH UEEE BIRAEHICTE
{40 55

Cnosesni praok (33 %)

JoBHIWHESHOHOMIuHE QlAALHICTE {33 T4)

Ammoctepre noeitpa (20 %)

Zamenshl pecypod (20 %)

Mpypogxo-3anoel gHHA Goxg
{20 %a)

IHpeKe €ouylansHo-iHcTnTyy il noro swsipy (33 %)

AulcTe #ouTTR (33 %)

CraH couwlansHol
IHgppacTRyKTY P {35 %)
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Dapopoedl zaknanm (17 %)

afeaneusHlcTe HaceneHHA nikapami (17 %)

SafaaneusslcTs mHTnoH (17 35

AboneqTa mofinskoro ae'Azey (17 %)

SafaaneusHlcTs of ExTamMK cRopry Ta @K (17 %)

Jowsinel vapuanssl zaknanm (17 %)

Puzxin Ta Ge3nena sHTTA
(35 %)

Maguuo-Glonoriul HC (33 %)

Momepnini elg anoussie (33 %)

HIne#IcTE 3nouMHHIE Dpradizagli (33 %)

Erotiomiuge Gnaronomydua
(309%)

Banoexf periodaneHsi npogy st (20 %)

BuTpartH Ka xapuyeanHA (20 %)

HeplexicTe poanoglmy Mareplansi Gnar (20 %)

HuzbHHA MposHTROEHA MIHIMyM (20 95)

SamoroneHICTE WHTTAM (20 %)

EmesTHERICTE A2pHaBHoT
enagH (35 %)

Pleete noelpu o Npeaugeata (14 %)

Pleete aoelpk po Bepxoesol Pagw (14 %)

Pleete aoelpu go MicuescT enagm (14 %)

Pleete noslpu o Katmiay (14 %)

Cras poexinng (33 %) UacTha HACENESHHA'Y 30H] MORIIHEDTD X IMIMHOD fe ynpasninmA (14 %)
3apaenHA (25 J) IHpeKc cipMAHATTA Kopynuil {14 %)
lomoeHICTE o npoTectie (14 %
PaganariewA cran (20 %) 3afipynHeHICTE | 30TONaME WTYToHI (25 95 m B . : 33
3afpyanericts uaaiem-137 (25 %) [HCTHTYLIARHA pozBHTOR PoIBHTOH IHCTHTYTIE CTL UneHIE IPOMaRCERIE: opranizauld (33 %)
T (33 %) TPOMENRHCEHOND oy cnineCTea | Pleede qosipe o MO (33 %)
I
Jafipyaresicn: crponwiem-00 (25 %) (25 %) A KTWEHICTE Ha OCTHAIX Bwbopax (33 %)
Blmoogm (20 %) Pleate aoelps go IMI (25 %)
PoaesTox npopMallinorn | AB0HEHTH Mapewd IkTephat (25 35)
BuxHan 3a5pyaHIOBRNEHHY
PENDBHH B ATHOCDapHE oycninecTea (30 %a) Poanogln razet (25 %)
noelTpR (33 %) HarenicTs MK (25 %)
ExonoriuHe HEEaHTARREHHA e —— Brnme penlrifsee IncTiywi | KinskicTs peniriAnm: opranizand (50 %)
I hefesneke (33 o) Bogke HasaHTRsEHHR (33 %) (10 %) Ioalpa 4o uepsas (50 %)
CrMpaHKA zalpy pHers 320poTHAE 8o (50 %)
3popoe’s nioged {33 %)
¥TeopenHR slpogle (33 %) PoaewTox sgopos’a (30 %) | BU-mdueosanl (33 %)
SaxpoproeaHicTe Ha Tyfepryneos (33 %)
ZminioeaHHA kalMaty (33 Fo)
Po3EHTON NEACERDMD PoaexTox ocaltH (30 %)
BekopHcTaHHA woral eagm (50 %) noTenlany {33 o)
Exonoriuse kepyeadiA (33 Fp) | Bogoedenmenics (33 %) BlOTBOpEHHA HACRNEHHR
NoETopHEe BMKOpHCTaRHEA BomH (50 %) (20 %)
Fepy BaHHR BT DO2HH
{33 %) Maxa npaua (20 %)

tdm. .
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sz, wChits B' dz h' X oZOnf tealz" H @ 4sIS O L S ¢
MsOksets ttsLodlsSk, Ikt LOMbshsolk’ Is! fw dt
W tste Bz dzts ¥

a a- X -(T)_l
Chorm(X, j) :g +e b 8 , (4.4)
C +

we' ) fOtEOmkg BEHfdzs s s MY wE  fjtejHdg L
"Hoddzjdzdz" LO odB' 8¢ kjtedlsst’ 2, Nt
| foslksddjydsdz sdfOHSE, Ctdd X&02s
o' Hfo ' HO¥ ! ¢ whsdkk MOk MsOdksds to
SBtcORtso Odats’ (414)@ | Wiz tm|df elzlts

(©)

(O]

Coom(%,)=1 2 e b (4.5)

¥g) Q
)]
X

1 0: 0Ot

s BOdd?2 of dzde MkSki dshsls] Edss®d dzd
sjtod Kt€He O dz, ooy iy B)O bisBtBsc sy C i s

Ndlslsw @Gz ug§2MC OHBo 5" * dzH§ € Mz (MB[OAUGE s t
sty ds j2ed itplecO s dzls ‘o f s ' Hdz' Mis! o j Clststs:
T =(t), j 4n (4.6)

L CtttHddPydods, ' foc@®&EBfkda zylswolk
LOctetstL .

l wemls’ CGdzsB Odz! dzdr~ L OctetsL o dH ' dzd o
mMsste’' Yy sOCdd3d OoltstedIsj Isded &3d d3° » dzO
l MjMme " Isdaw stecOdz’ L Oy W SrtStcsdzd L HEStES!
¢World Economic Forunme, ¢Transparency Internatioregl ¢Global Footprint
Networke, ¢international Energy AgeneycWorld Resources Institude ¢ s d3f OcC
British Petrouljetajnmiz €O c¢'dighedoddz] :dzd r L OcC
oditstedmMisOdz o Y sz H stz [BY1Hzdz' , @ dOo |
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1 2Oy dedz f&COLddC' @, hts ROEOSCK, g
Bstedlzs 5! v L O H s44idds S8 5 SO tefdddz dry d(dzts o,
ftocsweolkz LOGLd ' Hftseo ' HOdzd L dzOyJ dadav ,
] 20U J dedz? S tBY sdzj dels € B Y- d syl
oL dzOYO* s fqw w¢ dzsmd3fa=(ﬁg),s¢zalsiéiﬁqu7csgs o

S -

4.7)
i=1

co {31

L ({0LOdikttds
[MS  dz §d LB' dz' pu slidalr "fO'tc OaRj HsdelOS ( ylkzIs
L ded CydesT L' TS ZOH 0§ O00d S sBEOE L

(BetekzBdzw * ) y¥ yYyklsdzdeop=Bls:, o d&sHJ o {1k

losHdl! M SOCtsYy L dzOyJ dzdz?v o tcOL dzd o ts1r

weyj ' BBjtedgj desr 9 j dzd yd detss Cy:ts € tsBY sdzi d
lvul =3n g (4.8)

v OCdd3 yddasd3, € tsd3f dslsily dazl®] cetg @ dif jdQ@I s+
otcOnrtsolz’ MEegOtedzd 2 o dzde MECEY dzsfls’ G
sjtedlsste’ 2, O "dHjCM ottOL dzde sMmis' Is § te
9' HSBtOY O mMiskzy ' dz dzOB dzd 4 dzdzvw y°' * l<
ftosmMBEd?2, oadL dzOyoO* Is! mMw destedztss [ ° dz§ tso M

it SLEY dzgj dii3s MW stcdBz dz' 59 Odzj L O9 H O dadz”
mMEC Yy dshis" L OG te SEOH dgOdz' IdnjlstdedCdsixite’ d® dz! dzis d «
sjtedlstste ") v SO’ dzd.

v IsOB dzd y° 4.7 f(tiHMmlsOo dzj dz' JLCOEYtg tdals
hdzw etsds L EZwOnkzo Odzdzy d3 MY 4 ydw ' ¢ d 1254 dzts 6
1 sCOLddSd LOGtesL L IsOBd&zdy’ 4 . 7. 9 Hte
SO BHdddyvdsd odd3 t¥ o Odz |, IstsBlsts B3O Is
Octcj Gt Odzdrn (EGytzdzais€tc@dz'LdgdA) BEZEZO o d¢C ts
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LOftetsf sdztso Odzsets o tcsB I’ B stsHEz MmdHfh
f sCOLdzed S " 9.

10 L dzOyj dedew i3 @ SCtsdsf tsdzj dels© B L jCd
CzOMmlsjtedL Oy ¢, hts HBLotsdzd dZzO totsL ff ttaid dzd
L eadfmssdd, odhj MjtjHd Sets, dedyud MmJ

v OB dzd yw 4
| zZsB Odz! dz2' L OGtetsL d

1 OctesL O
) L . [tteOdz L O 1 5 d dzO dadzv
: 02 dzlz
uJj da 1 &34
1 BB |Biodiversity Global Footprint http://www.footprintnetwork.org
Balance Network
2 Cl |Conflicts Intencity | Heidelberg Institute fo http:/Avww. hiik.de
International Conflict
Research
3 IG |Information Gap International http://www.itu.int/
Telecommunication
Union
4 CP |Corruption Transparency http://transparency.org
Perception International
5 ES |Global Reduce of World Bank http://data.worldbank.org
Energy Security
6 GD |Spread of Global World Bank http://data.worldbank.org
Infectious Diseases
7 | GW |Global Warming Carbon Dioxide http://data.worldbank.org
Information Analysis
Center
8 ND |Vulnerability to The International http:/Avww.emdat.be
Natural Disasters Disaster Database
9 Pl |Prolifiration World Data Center fot http://wdc.org.ua/data
Geoinformatics and
Sustainable
Development
10 | WA |Limited Accessto | WHO/UNICEF Joint http://data.worldbank.org
Potable Water Monitoring Programmg
(JMP ) for Water
Supply and Sanitatior
11 | GINI [Increasing World Bank http://data.worldbank.org
Inequality
between People an
Nations on Earth
12 | SF |State Fragility The Fund for Peace http://ffp.statesindex.org



http://www.emdat.be/

186
v OB dzfryw

fsCOLded S’ o

wdzH  C Ol iy L OB @Mt Bl Cztsdz 9 vV tO
_ . { Hdded Yy
wdzH § § 1 OGtetsL 1 sCOL dzd € od 5 k¥ o
leutsy' Od) dedy j dzdzv | jtejHdw Y SkgetsCd
BjLY jSstedo Odztsfis{y dlslsw fted dzOtet
tcj ' dzOR
2 1 s yddzdz Mlstsj W' y' * dals L dzfS ' &z S fyls
tcj ' SdzOR L Otej ' Mists
L dzsyddz o
sdfm. dzOw
dzOMmJ dzj dzdz
3 1 ¢ toh j dedzwidzH j S ) fdsj tels dzefz d3. S H
LHS#tSe 9 'lslzB jteC Edz BL Iz
dzso skzlseo stcj dz'
MdMmlsj &3 Ctotso SESE
4 ststkfy' W |wdHj S MY ted? dzi%
5 sy’ Odz' dzO|wdzH § €y [y d dz Zd3. sH
dzj 6" o dz' Misidzj ' o9 detsfls® o ¢
HBRtSH' ' 9
6l Ssdetsdit " 9o jdz BJIf o) @] Mistetso (% dzO ¢ ' dz
BJLYJC BJLttsB  Islsw
7 Uinmndesdzse ' sk d L dsfkz %
9 HMsOd' ML OMtsB " o
8 1 dzd >y J dzdzv 1y Owoeodzd?2 HEtSR ' H |G tsdz.
dzOfj dzj dedz” |totsL teOR 2 dzC & dzO
Olf S sdzts@G|) OBtz H dzj dg(wdzH j € L OBtckzHdzd@Zse . SH
BJLYJSHESO € dzdzw OlsdssmW J cdzsG 5
ftsojterndzi o~ ot
10 4w cfls otlulzCzf dzd?2 e Mw dlsdifl Cdg
tcj Mzt ' YSsotsets Mmisty
f'HLJdBdzdr o tSH
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0, 36. 10 HOdd B ™wmyx o Sthw@ B=1,04;, C=0,14.
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Oxford Uni i Robusta 586 | 42% | 45% | 13% | 0,533 57 1,92 0,44
1 1,49 0,29
AstraZeneca InfoStream | 6609 | 11% | 85% | 4% | 0,852 85 1,22 0,13
Robusta 686 | 37% | 51% | 12% | 0,566 64 1,79 0,40
Moderna 2 1,45 0,27
InfoStream | 7471 | 12% | 84% | 4% 0,844 85 1,22 0,13
: Robusta 361 | 32% | 57% | 11%| 0,608 70 1,65 0,35
g:gsg;c 3 1,32 0,21
InfoStream | 3883 | 5% | 92% | 2% | 0,923 88 1,09 0,07
- Robusta 1298 | 34% | 48% | 18% | 0,503 72 1,49 0,49
! 4 1,26 0,31
BioNTech InfoStream | 13905| 9% | 86% | 5% | 0864 | 87 1,13 0,13
Gamaleya Robusta 1261 | 29% | 52% | 19% | 0,525 80 1,31 0,47
: 5 1,13 0,31
Sputnik V InfoStream | 11575| 8% | 85% | 7% | 0,848 90 1,02 0,15
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1.Zgurovsky M., Boldak A., Melnyk O., Perestyuk M., Putrenko V., Pyshnogigievasinsky V.
Yefremov K., Foresight 2018: systemic world conflicts and global forecast for XXI cen
International Council for Science etc.; Scientific Supervisor M. ZgurovsKky. : NTUU ¢
Kyiv Polytechnd26lpneatsiiza O gddts LAESR GHIA totsL toBE
H dzw Odz0Odz' Lz IO ftose desL zo Odzdaw Mo Isse dn ¢
"B dzd d3d dzlstse Odzts HARO 2 dizlst dz®lsH ©tdalsd Asdlay anced A
HOdzdr L Gt dWBBted3dOIdSd IsO MsOdzsets tisL 9 dIs¢

21 ktesofms €2 [ .1., 168&ZHOS o¢. [., rrydedtej ?2 w.
fiteitf HeBBlsaCd WOR'o9Yy' o9 ftodqtesHddyset Is J
My QdEEsd3’ ydesets tesL o dlsSCkz O’ dzdfy vrwimk] @z 2
' Ctstefm! Coodssag,) Bl s A &2 § BasB 22MONF i3 Miso tste dzts |

=
n
z

oL totsB dzj dats”’ f zOIs W tstc dzd f  Histed &3¢ 3" yHdMyd
fsmdz Hso desets SO f OtcOdzj dz detse s o d € ts degGalzddf * Hdg'
fijtcjlf HetlsoCd WOR" "oy o9, LOftos sdetso Odzets ' to

L OL dzOy g dzts”’ f dzOIs W tstcdzd . tdLkzdz IsOIsd HtMdz HY J
tesL tesB dzj dzts’ f dzOIs¥W tstcdzq .
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5. Sustainable Development Analysis: Global and Regional Contexts / International Council for
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