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» Mediators according to Wiederhold
* Buaesl HOCPEOIHUKOB, CO3AHUE ITOCPEIHUKOB

* APXUTEKTypPa UCIIOJHUTEIBHBIX MEXAHU3MOB CJIOS IIPEAMETHBIX
IIOCPETHUKOB

o [Ipumep cxembl TOCpEeIHNUKA, 3alIPOC K HEM U CEMAHTUYECKUX
OTOOpaKECHU

e OCHOBHBIC IPUHIIMIIBI TNTAHUPOBAHUS UCIIOJIHEHUS 3aIPOCOB
* ApPXUTEKTypa aanTepoB

e Penienue 3a1a4 B Cpeae MOCPEIAHUKOB




"History: What is Mediation [Wiki] A

e Mediation, a form of appropriate dispute resolution, aims to assist two (or
more) disputants in reaching an agreement

e Disputants may use mediation in a variety of disputes, such as commercial, legal,
diplomatic, workplace, community and family matters

e The activity of mediation in itself appeared in very ancient times. Historians
presume early cases in Phoenician commerce (but suppose its use in Babylon, too).
The practice developed in Ancient Greece, then in Roman civilization

e The Romans called mediators by a variety of names, including internuncius,
medium, intercessor, philantropus, interpolator, conciliator, interlocutor, interpres,
and finally mediator.

e Some cultures regarded the mediator as a sacred figure, worthy of particular
respect; and the role partly overlapped with that of traditional wise men or tribal
chief

e “Conciliation” (mpuMupeHHe, yIaKUBaHUE Pa3HOITIACHI) SOMetimes
serves as an umbrella-term that covers all mediation and facilitative and
advisory dispute-resolution processes. One significant difference between
conciliation and mediation lies in the fact that conciliators possess expert
knowledge of the domain in which they conciliate.
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Mediator according to Gio Wiederhold (Stanford Un.)

O An important objective of the architecture is the ability to utilize a variety of

0 Mediator modules comprise a layer of intelligent middleware services in

™~

Data describes specific instances and events. Data may gathered
automatically or clerically. The correctness of data can be verified vis-a-vis
the real world

Knowledge describes abstract classes. Each class typically covers
many instances. Experts are needed to gather and formalize knowledge.
Data can be used to disprove knowledge

A mediator is a software module that exploits encoded knowledge about
some sets or subsets of data to create information for a higher layer of
applications

Information sources without demanding that they be brought into a
common format and with only minimal requirements on their interfaces

iInformation systems linking data resources and application programs
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Allocation Flexibility

User Interfaces

interaction with
1. Application (M2)
2. Resources (N1.2)
3. Processing (M1)
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Summary

Mediation bridges Applications and Sources
Mediator technology transforms data to information

by applying an expert’s knowledge

Information is abstracted from data view integration
View objects can be populated from relational DBs
Mediation permits incremental system growth (nlogn)
Mediatiors contain many domain-specific objects

A consistent domain has a common ontology
Composing domain ontologies requires an algebra
Mediators provide a servicesnodel on the networks
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Mediation for Security
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/[1Ba noaxoaa K NpeAcTaB/leHUIo B MOCpeaHMKe I

MHOXeCTBad UCTOYHUKOB AdHHbIX

[locpegHUKH 06pa3yIOT CJI0OH MEXAY MOTPEOUTEJNAMUA U UCTOYHUKAMHU JIaHHBIX.

Kaxkab11 mocpeJHUK BHEIIHE BbITJISAAUT KaK MICTOYHUK JAaHHBIX U MOXKET

SABJISTbCSA UCTOYHUKOM /JIJIsl TOCPEeJHUKOB 60Jie€ BBICOKOTO YPOBHSI.

L HOAXOA, ,Z[BH)KHMbIﬁ UMEIOIIMMHUCA U p83pa6aTbIB36MbIMI/I
NCTOYHHUKAMH JAaHHDBIX

* COSAaeTCH HMHTErpupoBaHHOE NIpeaCTaBJIEHHUE MHOXKECTBA HCTOYHHKOB
HE€3aBHUCHUMO OT 3aa4 HpI/IJIO)KEHI/II‘/JI

e TpyaHo o6ecredyruTh MacCIITabUPyeMOCThb 110 YUCJY UICTOYHUKOB

® I/IHTeI‘pI/IpOBaHHy}O CXeMy COBOKYIIHOCTH UCTOYHHUKOB IIPUXOAUTCA
HNU3MEHATDH IIPHU BKJIOYEHHNHN B PACCMOTPEHHUE KaxKA0I'O HOBOI'O MCTOYHHKA

e [J106asbHasd cxeMa MOXET CTaTh HE0O03PUMOM JJI T0JIb30BaTeJIEN
NIPUJIOKEHU N

e [loaxon, ABMXKUMBbIH IPUJIOKEHHUSIMHU, 3aJa4aMU CUCTEMBbI

® COB,Z[aeTCH OITMCaHHE HpeﬂMeTHOﬁ 00J1aCcTH KJjacca 3aa4 (HEBaBI/ICI/IMO oT
CyieCTBYHOIIINX I/ICTO‘IHI/IKOB), B KOTOpoO€ OTO6pa}KaIOTCH peJIEeBAHTHbIE

3a,uaan NCTOYHHHUKHU
N )
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Advantages of subject domain mediation

1.

Semantic integration of heterogeneous information
collections is reached

Users should know only subject definitions as defined by a
community

Information providers can disseminate their information for
Integration independently of each other and at any time.

Autonomous information collections are absolutely
Independent on the mediator and its consolidated
metainformation definitions

Users have integrated access to all information
registered up to the moment of a query.

Mediators form recursive structure. Multiple subjects can
be semantically integrated defining mediators of the higher

level. @
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/O6pa30|3aH|/|e CXEeMbl NocpeaHMnKa, ABUKMMOTO N
NPUNOXKEHNAMMU

e (CxeMa nmocpeaHHUKa OlpeaessaeTcss He3aBUCUMO OT HHTErpupyeMbiX B
NoCpeJHUKEe UCTOYHUKOB B pe3yJibTaTe KOHCOJIMAALUYU TPEeOOBaAHUM
CO00IEeCTBA I10JIb30BaTeJed KOHKPETHBIX MPUJIOXKEHUH NTOCPEeIHHKA

e [losb3oBaTesu (3a/1a4u) JOJKHBI 3HATh TOJILKO oNpee/ieHUs
peAMEeTHOM 00JIaCTH B nocpeHHKe (onpeaeaeHus OHATHUH, CTPYKTYPbI
Y MIOBeJIEHUS CYLHOCTEMN NMpeIMETHOM 00J1aCTH )

e 3anpocsl NpU pelieHuy 3a1a4 GOpMyJIUPYIOTCA HE3aBUCUMO OT
JaKTHUYEeCKOro Ha60pa UCTOYHHUKOB JAHHBIX, UHTETPHUPOBAHHbIX B
IoCpeJHHUKe

e [lyomkauus nvHGopMalMU O BHOBb pa3pab0TaHHbIX UCTOYHUKAX JIAHHBIX
MOXeT OCYIIECTBJIATbCS B JINOOE BpeMs 1 He3aBUCHUMO OT JeUCTBYIOIIUX K
3TOMY BpeMEHH NMpeIMETHBIX TOCPEJHUKOB (B pe3yJibTaTe NyoJnKaluu
MOTYT ObIThb MHUIIMHPOBAHbBI JIEWUCTBUS 110 MHTErpalMi HOBbIX UCTOYHHKOB
B MOCpPeIHMKAX, KOTOPbIM OHH peJjieBaHTHHI). [losiBJieHWe HOBBIX
MCTOYHHKOB HE OKa3bIBAET BJUSHUS Ha CXeEMY MMOCPETHHUKA.
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MNHTerpaumsa cxem MCTOYHUKOB B nocpedHmKax (1)

e CoryilacoBaHue INPpUKTaAHOTI'O KOHTEKCTAa HCTOYHHKA C
INPpUK/TaJHbIM KOHTEKCTOM ITIOCPEJHHUKA

e YcTaHOBJIEHUE COOTBETCTBHUSA CYIIHOCTEU U CBOMCTB UCTOYHHUKA
CYLIHOCTAAM Y CBOMCTBAM MOCpPeaHUKA
C MOMOILbI0 OHTOJIOTUYECKHUX ClIelMPUKALIUHA KOHTEKCTOB, JINOO
[10JIaraThCAd Ha UHTYUIMIO 3KCIIEPTOB IIPU pellleHUH BPYYHYIO
e Oumosiocuveckas cneyu@dukayust - MHO>KeCTBO ONpeieJIeHUH MOHSATUM
KOHKpPETHOM IMpeAMeTHOM 00/1aCTH

UTPaIOT poJib 'KJjesd pparMeHTOB CXEM UCOYHHUKOB U CXeM MOCPEAHUKOB AJISI UX
CEMaHTHUYEeCKOT0 COOTBETCTBHUSA U KOMIIO3UI[UHU

OHTOJIOTHUYECKHE Oolipene/IeHNd aHHOTHUPYIOT 3JIEMEHThbI CXEM ITOCpEeJHHNKA U
NCTOYHHUKOB

BO3MOXXHO UCII0JIb30BaHHE BepOaJibHOM OHTOJIOTHHM (3ajaBaeMy0 IOJJ00HO
omnpejie/ieHUsIM TEPMHUHOB B TOJIKOBOM cJ0Bape). BepbasibHOe npeacTaB/ieHUE
OHTOJIOTHMU MOXKET ObITh J0MOJHEHO 60Jsiee GOpMaJbHBIMU ClIeIUPUKALUSIMU B
OHTOJIOTMYECKUX MOoJiesIX (HalpuMep, JeCKPUIITHBHbIX JIOTHKAX)

N )




4 N
Correlation of Ontological Concepts

e evaluation of descriptor weights
e W,, — normalized weight of term k in concept X  log N
e N — number of concepts W, - “ N,
e N, - number of concepts containing term k \/2£in IogNT
o f\ —frequency of term k in X 4
e V, — vector of all terms of X

Q significance (weight) is higher for terms with high frequence in a
concept

a significance is higher for terms that occur in small number of concepts

ieVy i

e establishing intercontext relationships between concepts
Z(ka 'WYk)

sim(X,Y )= <

IURSYS,




Example of Ontological Correlation

» { lconographicObject; in: concept;

o def: “This entity comprises objects which are designed primarily or in
addition to another functionality to represent or depict something in an
optical manner, be it concrete or abstract. This entity has a certain
pragmatic value in the fine arts since it conveniently groups together
objects such as paintings, drawings, watercolors and other similar
objects.” }

o { ArtWork; in: concept;
def: “Art such as SCUIPtUIe, | omeranhicotiect [Postvel0.24911- =R
drawings or paintings | |
depicting something.” } | |
e Sim(lconographicObject, ;#‘x ;4 N\,
.-""-. Cotypes x’-., ..-"'f < b h"-.
ArtWork) = 0.2491  { arer R
N / "~/

N )




2)

/MHTeraLI,MFI CXeM NCTOYHMKOB B nocpeaHmnkax suaa MM (
L PeI‘I/ICTpaL[I/IH CXeMbI HCOYHHKaA B CXeMe ITIOCPEJHHU KA

e Pervcrpanug - npoiecc ejeHanpaBJeHHON TpaHChOpMalu1
cnefqMpUKALMM, BKIOYAK AN
JIEKOMIIO3UIMI0 CXEMBbI IOCPESHMKA HA HENTPOTUBOPEUYMBbIE GparMeHThI
IIOUCK CpeaH CXeM MHTETrPpUPYEMbIX UCTOYHHUKOB ITOAXOAAIIINUX TUIIOB
CYIIHOCTEH - KaHAUAATOB OJId YTOYHEHHUAd UMM THUIIOB CYIIHOCTEH IIOCPEAHHUKA

BbIsIBJIEHUE KOHQJIMKTOB Npe/CTaBJEHNA 3HaYEeHU, CTPYKTYP U OBeJeHUS
OJHOTO U TO K€ CBOMCTBA CYIJHOCTH B UCTOYHHUKE U B IOCPEJHUKE U
dbopMHpoOBaHUE NPaBUJ YCTPAaHEHUS KOHPJIMKTOB /11 pa3JIMYHBIX CBOMCTB

MOCTPOEHUE NMPABUJI, ONIPEIEJSIOLUX KJIACChl CYyIIHOCTEN UCTOYHHUKOB B BU/IE
KOMIIO3UIUHU KJIACCOB CYIIHOCTEN MOCpeJHUKA
e Jlsia MaHUNYJIMPOBAHUS CielUPHUKALUSIMU UCII0JIb3YETCS UCUHCIEHHE
criequpUKaIL U1
onepanus BbIsIBJeHUs HauboJIblIero oo1iero pparMmenTa cnenupuKanum
TUIIOB CYLHOCTEUN B CXeMe UCTOYHHUKA U CXeEMe NIOCpeTHUKA
dparMeHT cxeMbl UCTOYHHUKA JOJDKEH YMOYHAMb GparMeHT CXeMbI TOCPEHUKA

HedopmanbHo: cnenudukanusa B ymoyHsem cnenjudukanio A, eciv nojab30BaTesb
MOXEeT MCI0JIb30BaTh B BMecTO A, He 3aMeyasi pa3HUIbI

dopmasbHO: OTHOLIIeHUe YTOYHeHUs B 13bIKe Abstract Machine Notation (AMN) B
K BH/le Habopa TeopeM, J0Ka3aTeJbCTBO pu oMoy Atelier B /




Refinement Formalization

Abstract Machine Notation

Atelier B

refines

\ Y

automatic/
interactive
proof
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The ldea of Registration Process

source

mediator
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The ldea of Registration Process

source

mediator
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The ldea of Registration Process

source

mediator
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The Idea of GLAV Registration Process

source mediator
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Bnabl KOHONNKTOB

e CTpyKTypHBbI€ KOH(IUKTEI

* KOH(MJIUKT UMEH
tunbl Proposal u Submission umeeT ogrHAKOBBIN CMBICI

® KCIIOJb30BAHKE PA3IUYHBIX TUIIOB aTpUOyTOB
arpuOyT budget moxeT ObITh Kak THITa iNteger, Tak u Tuma real

® HCIOJIb30BaHUE PAa3HbIX YPOBHEHW aOCTpaKIIUM NPEACTABICHUS UHPOpMaIIUU
aapec B turie Organization 3amgaercs mocpeacTBOM arpuOyToB City u Street
MCIIOJIb3YyeTCs JONOTHUTeIbHBIN THIT Address, comeprkantuii arpuOyTHI City u Street

e KOH(DIMKTHI 3HaYCHUI

® KCIIOJIb30BAHNE PA3HBIX OTHOIIIEHUH HAa YKCTEHCHUOHAJIaX KJIAaCCOB
(3KBHBaJICHTHOCTD, BKIIFOUCHHE, IIEPECCUCHHE, HETIEPECCKAIOIITUECS )

Kiacc employee BkirogaeTcs B Kiracc Person
® MpeACTaBICHUE aTpUOYTOB B PA3JIMUHBIX €IMHUIIAX U3MEPECHUS
arpuOyT budget moxeT 3a1aBaThcs B pyOsIsX U B JouIapax

e KOHMIUKTHI MOBEACHUS

® KCIIOJb30BAHUE PA3IMYHBIX YTBEPKACHUN U OrpaHUYCHUI 1IEJIOCTHOCTH
(Harpumep, KIouun)

® KCIIOJb30BAHNE PA3IUYHBIX pealn3auid QyHKINMI

-




[Mpumep paspelleHna CTPYKTYPHOro KOHG/IMKTA

Organization University

Organization

in street
- address

Address

street

get in street: {in: function;
params: {+y/University, -returns/string};
{{ returns = y.address.street }}

}




KoHcTtpymnposaHue GLAV B3rnsaoB

e The process of the registration of heterogeneous data sources
registration in the subject mediator is based on GLAV approach

e Basic technique is LAV

e The GAV approach additionaly allows

e to specify functions resolving various kinds of conflicts between mediator and
local source specifications

e to define rules for transformation of query results form local source to
mediator.

e General form of GLAV view
Sl(WllTW]) y ot Sn(Wn/Twn)l Fsl(X])’ et FS|(X|)1 BS -
V(VIT) <
Mi(Vi/Ty) s oo s Mo(V/Ty)s Fra(Ye)s ooy Fing(Yi)s Bry
e S, are local (resource) classes, F; are local functions
e M; are mediator classes, F; are mediator functions
e B, and B, are conditions
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P

» For each local class (canvas) and for each its relevant federated class (painting

artial Source View Construction (Example)

and creator) we construct a partial view (v_canvas_painting, v_canvas_creator)
expressing local class in terms of federated class

R_Painting_Canvas = MCR(Painting, Canvas), CR_Painting_Canvas is the
corresponding reduct of Canvas, refining R_Painting_Canvas

LAV rule:

v_canvas_painting(p/R_Painting_Canvas)
painting(p/R_Painting_Canvas) &

p.in_collection.in_repository.name = 'Uffizl'

GAV rule:

v_canvas_painting(p/R_Painting_Canvas) =2 canvas(p/CR_Painting_Canvas)

LAV rule:

v_canvas_creator(c/R_Creator_Canvas)
creator(c/R_Creator_Canvas) &

In(w, c.works) & w.in_collection.in_repository.name = 'Uffizl'

e GAV rule:
\_ v_canvas_creator(p/R_Creator_Canvas) 2 canvas(p/CR_Creator_Canvas) e/

™~




/Conflict Reconciliation in Views A

V_university_organization(p/R_Organization_University)
organization(p/R_Organization_University).

V_university organization(p/R_Organization_University[in_street]) 2
university(p/CR_Organization_University) &
in_street = get_in_street(p).

{CR_Organization_University; in: c_reduct;
metaslot
of: University;
taking: {title, address};
reduct: R_Organization_University;
simulating: {
R_Organization_University.title ~ CR_Organization_University.title;
R_Organization_University.in_street ~ CR_Organization_University.get_in_street;
3
end;
get_in_street: {in: function;
params: {+ext/University, -returns/string};
{{ returns = ext.address.street }}

}
N




/Source View Composition (Example)

o For each local class (canvas) construct a view (v_canvas) as a composition of its
partial views (v_canvas_painting, v_canvas_creator).

o LAV rule:

v_canvas(p/CT_ Painting_Creator) <
painting(p/R_Painting_Canvas) &
creator(p/R_Creator_Canvas) &
p.in_collection.in_repository.name = 'Uffizi' &
in(w, p.works) & w.in_collection.in_repository.name = "Uffizi'

e GAV rule:
v_canvas(p/CT_Painting_Creator) =2 canvas(p/CT_Canvas)

e Types:
CT_Canvas = CR_Painting_Canvas | CR_Creator_Canvas

CT_Painting_Creator = R_Painting_Canvas | R_Creator_Canvas

™~




Onepauunsa coeanHeHms TMnos (Join)

e An operation T1| T2 producesatype T as is a join of
specifications of the operand types
e Generally T includes a merge of specifications of T1 and T2

e Common elements of specifications of T1 and T2 are included into the
resulting type only once




/Type Join Example

wtypen
Project 0.*
-area : string

-grade : real

JAN

-cooperate\With

RN

-cooperateWith

-coordinator : Company
-coardinator © Organization N ;

-sponsor : Compan
-leader : Professor P pany

priorityTheme ® string +candidateProj(in j : Project, out ¢ : Project) 1

+areaConst
+candidateProj(in j : RProject, out ¢ : Project) 1 [tareaConsir()

«typer enlProject
RPaolatt \\\ «typenIProj

+areaConstr()
+leaderConstr{)

k ~cooperate\With 0.




APXUTEKTYPa NCMOJIHUTENbHbIX
MEXaHM3MOB CN0A NMpeaMETHbIX
nocpeaHNKOoB
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Apxutektypa (1)

Application Client

5 | Resource

|

T
Adapter
A

I 5 [ Resource

Resource

Adapter
_ 5 Servce
Services | Adapter

\

\

-

F——————————— —— — —
|Portal
| Web Application Server
| | Browser
: Web . Servlets/ ||, EJB/
| Page | JSP} WS
' 12 Il Iz
Run-time Metadata
Environment Access

Supervisor

Rewriter

Planner

3
7 ’\\ Synth20bjRel
4 3
SOAPWrapper

6 ORDBMS
etainformation
7 Repository
>

Unifier Tool

A

Registration
Client

6

~ A

Data
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ApxutekTtypa (2)

e KiiMeHT nNpui0KeHUs

e [lopTan

e [locpegHuK

e CynepBuU30p

e CpeacrTBa lepenucbiBaHus 3anpocoB (Rewriter)
e [lnanuposiuuk (Planner)

e SynthesisToObjectRelational

e AnanTtepsl

e ba3a laHHbIX U MeTauHPOPMaALUHU




4 N
KAVMEeHT NpunoXKeHua

® MIPOCMOTP MeTaJaHHbIX
e BrpaduyeckoM Buze (B Buae UML guarpamm)

® B TEKCTOBOM BH/ie (crnenqudHrKalLKsa B KAHOHUYECKOW MO EeN
nocpeaHUKOB — s13bIk CUHTE3)

* 3aj/laHUe 3alPOCOB K JIaHHbIM 3apEerUCTPUPOBAHHBIX
MCTOYHHKOB

* MpejcTaBJ/ieHUe Pe3yJabTaTOB 3allPOCOB
* TNoAJep>KKa pa3JIMYHbIX A3bIKOB 3anpocoB: Syfs, ADQL

C mopTaJi: BCe TOXKe caMoe, TOJbKO mocpefcTBoM Beb




4 N
[lTocpenHWUK

* NpeCTaBJISET COOOU BeO-CEPBUC

e obecleyuBaeT:

* pOpMUpPOBAHUE U BeJleHHE NHTErPUPOBAHHOM 0a3bl MeTaUHPOPMALMH
JIJI1 JAHHOM IIpeJIMEeTHOH 00J1acTHU

® perucTpaluio pa3Ho00pa3HbIX UCTOYHHUKOB JaHHBIX

* YHUPUIIMPOBAHHOE MpeCTaB/JIeHue HHPOPMalMK OCPeACTBOM
KaHOHHWY€eCKOW MOJIeJIU NTOCPESHHUKOB

® 3a3/laHUE U BbINIOJIHEHUE 3alIPOCOB HAa/Jl MHTEIPUPOBAHHOW CXEMOU
nocpeJHHKa (KOMIIOHEHT Supervisor)




4 | N
Supervisor

* SBJISIETCS CBA3YIOINUM KOMIIOHEHTOM UCHOJHUTEIbHOM
CUCTEMbI TIOCPEJHHUKOB U GaKTHUUYECKU OIPEJEISIET €€
UHTepdenc

e 0OpabaThIBaeT 3alPOChI MOJIb30BATEJISA U [JIs1 UX BbIIIOJIHEHUS
B3aMMO/JIEMCTBYeT C ApYrUMU KoMIloHeHTaMHu (Rewriter,
Planer, SynthesisToOracle, ...)

e openSession
e executeQuery
e getResult

e getStatus

e cancelQuery
e closeSession




4 .
CpeactBa nepenucbiBaHuA 3anpocos (Rewriter)

e KomnoHeHT Rewriter peasnusyeT QyHKLHIO IIepENUCbIBAHUS
3alpoca IoJib3oBaTeJid Ha sA3biKe Syfs Hag pemepaTUBHOM
CXeMOH B 3alpoC HaJl 00beIMHEHHON CXEMOW HCTOYHUKOB,
KOTOPBIU BbIpaxkaeTcs Ha si3biKe Asyfs v nepegaeTtcs
KOMIIOHEHTY Planner aJis1 gasibHeuiien 00paboOTKU
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MnaHuposwuk (Planner)

e KomnoHeHT Planner peannsyeT GyHKIMIO IIJIAaHUPOBAHUS
3anpoca HaJl UICTOYHUKAMHU

e B pesyabTaTe NJIaHUPOBAHUSA CTPOUTCS pacnpeesieHHbIN
3alpOC, KOTOPBIM COCTABJISAIOT yAAaJE€HHbIE 3alIPOCHI K
OT/leJIbHbIM UCTOYHHKAM

e [locsegoBaTe/IbHOCTDb BbINIOJIHEHUS YAaJleHHbIX 3alIPOCOB
onpejieisieT CTPYKTYpa, KOTOpasi Ha3bIBaeTCS «JepPeBOM
BbINIOJIHEHHUSI»




g | | | A
SynthesisToObjectRelational

e Peanu3yeT runtime-noaaep>XxKy KaHOHUYECKON MO EN
JIAHHBIX IOCPeJHHUKA HaJl 00 beKTHO-PEJIALIMOHHOW 6a30u
NaHHbIX

e [To3BoJisieT 3arpy»kaTh U BbITPY>KaTh JaHHbIE, KOTOPhLIE B
KaHOHUYECKOM MOJeJIM TPEeACTABISAIOTCI KaK HabOp KJIAacCoB,
YTO TPAHCJHUPYETCS B HA00p TabJIKI 6a3bl JAaHHbBIX

e JlaHHBbIE 3arpy»KarTcd U BeIrpy»xarTcs B popmaTte VOClass

e PeanusyeT noaaep:>KKy BbIIIOJIHEHHSA 3alIPOCOB Ha fAA3bIKe Asyfs,
TPAHCJAUPYA UX B A3bIK SQL




4 N
AfanTtepbl

e [IpegocTaBiisieT JOCTYI K JAHHBIM HCTOYHUKA B TEDMHUHAX
KaHOHHWYECKOU MOJIeJIU U S13bIKa 3alIpOCOB Asyfs

e TpaHcaupyeT 3anpoc Ha si3biKe Asyfs B A3bIK 3alpOCOB
uctouyHuka (SQL, Xquery, command line, etc.)

e [Ipeo6pa3yeT pe3yabTaT NOJY4eHHbIU OT UCTOYHHUKA, B GopMaT
KaHOHHU4YeCKou Mozenn faHHbIX (VOClass)

® I,[[OI'IOJIHI/ITeJIbHO, €CJ/IM 3TO ITO3BOJIAET UCTOYHHUK, PE€AJIN3YET
BO3MO>XHOCTDb 3darpy3KH B HCTOYHHK BPEMEHHBIX KJIACCOB,
KOTOpPbI€ ITIOTOM HUCIIOJIB3YET BbIITIOJIHAIEMbIH aallTepoM 3alipocC

N )




/
ba3a AaHHbIX 1 MeTanHPopMaL M

e basa ucnoJsib3yeTcs AJisd XpaHEHHWsI MeTauHPOpPMaLUU
nocpegHUKA
e cneurMdUKaLUMU NOCPEAHUKA
e criefqMPUKALUA UICTOUYHHUKOB JJaHHbIX
® OHTOJIOTHU
® B3IJISI/IbI

¢* U A4 XpaHEHHUA ITPOMEXKYTOYHBIX PE3YyJIbTATOB 34lIPOCOB

e ba3a peasn3oBaHa Ha 0O'bEKTHO-peJALMOHHOU CYB/]




[Topmep nocpeaHUKa




e
[Mpnmep cxembl NOCpPeaHMKa

«type» «type» «type»
Person Entity Repository
-name -title -name
-nationality _|-date -place
-date_of birth x | [+value(in e : Entity) : real
-date_of_death 1 | -in_repository
-residence
* | -collections
? «type» -contains «type
-Ccreat . : .
«type» created_by Heritage_ Entity Collection
Creator B} — x _
1 “works place_of_o_ngm -in_collection [hame
-culture -date_of_origin -description
-general_Info |— -content 1
*
. JAN
S
«type» «type» «type»
Painting Sculpture Antiquities

-dimensions | [-material_medium | |-type_specimen
-exposition_space | [|-archaeology
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[Mprmep 3anpoca K cxeme nocpeaHuKa

valuable_Italian_heritage _entities(x/[title, c_name_first, c_name_last, r _name, V]) :-
heritage _entity(h/[title,

c_name_first: created by.name.first_name,

c_name_last: created by.name.last_name,

place_of origin, date of origin,

r _name: in_collection.in_repository.name])

& value(h) = v & value(h) >= 200000

& date of origin >= 1500 & date_of origin < 1750

& place_of origin ="ltaly’.




Sources Representation at Subject Mediator

Mediator level metainformation

Local into mediator level mapping

Hermitage Museum Web Site Louvre Museum Web Site Uffizi Museum Web Site
museum_objectP museum_objecrS workP workS artist canvas
title title title title name title
name name author author general_Info name
place_of origin place_of origin place_of origin place_of origin works culture
date_of origin date_of origin date_of origin date_of origin place_of origin
r_name r_name in_rep in_rep r_name
dimensions material exp_space

Local views in terms of mediator classes

museum_objectP(p/Museum_Object[title, WorkP(p/Wo_rl_<[titIe, author,_ o canvas(p/anyas[title, name, cul_ture,
name, place of origin, date of origin, pla}ce__of_orlg!n,_date__of_orlgln, in_rep]) place__of__orlgln, r_name]) < painting
r_name]) c_pai_nting(p/PairﬁinE][title, painting(p/Painting[title, auth_or_: (p/Palntlng[_tlt_Ie, name: crea}te_d_by.name,
name:-created by.name, place_of origin, created_by._ngmt_a, place_of origin, place_of_prlg_ln, date__of_orlgm, r_name:
date of origir_1, r name: -~ glate_of_o_rlglp, in_rep: _ in_collection.in_repository.name]), creator_
in collection.in rEpository.name]), in_collection.in_repository.name]), in_rep = (c/Creator[_ngme, culture]), r_name_:_'Ufflzr,
date_of origin < 1700, date_of origin >  Louvre’ (i%eo_of_orlgm >= 1550, date_of_origin <
1600 amount(h/Entity[title, name: artist (a/Artist[name, general_Info, works]) <
created_by.name], v/real) < creator(a/Creator[name, general_Info,
value(h/Entity[title, name: works/{set-of:Painting}])

created_by.name], v/real)



Semantic mappings (views) for Uffizi (1) A
(slightly changed)

LAV
Views.v_Uffizi_Painting(x/[title, first_name, last_name, culture,
place_of_origin, date_of_origin, r_name]):-
painting(y1/[title, place_of_origin, date_of_origin,
first_name: created_by.name.first_name,
last_name: created_by.name.last_name,
r_name: in_collection.in_repository.name]) &
creator(y2/[culture, first_name: name.first_name,
last_name: name.last_name]) &
r_name = 'Uffizi’ &
date_of_origin >= 1550 & date_of_origin < 1700.




Semantic mappings (views) for Uffizi (I1) A
(slightly changed)

* GAV
v_Uffizi_Painting(x/[title, first_name, last_name, culture,
place_of_origin, date_of_origin, r_name]) :-
Uffizi.canvas(x/[title, painter, culture, place_of_origin: place,
date_of_origin: date]) &
[_FUNC.nameUffizi(r_name) &
[_FUNC.getFirstName(painter, first_name) &
[_FUNC.getLastName(painter, last_name).




g Asyfs Query Rewritten A

MOVE{sessionl.valuable Italian_ heritage entities}
UNION plan to Hermitage
UNION plan to Louvre
UNION
PROJECT{[title, c_name_first, c_name_Last, r_name, v]}

SELECT{v >= 200000.0 & date of origin >= 1500.0 & date of_origin < 1750.0 &
place of origin = 'Italy'}

APPEND{Uffizi.amount(title, v)}

PROJECT{[title/string: title, c_name_first/string: first name,
c_name_last/string: last name, place of _origin/string:
place _of origin, date _of origin/real: date_of_origin,
r_name/string: r_name]}

PROJECT{[title, first name, last name, culture, place of origin,
date of origin, r_name]}

APPEND{I FUNC.getLastName(painter, Llast_name)}
APPEND{I FUNC.getFirstName(painter, first_name)}
APPEND{I FUNC.nameUffizi(r_name)}

PROJECT{[title, painter, culture, place of origin: place,
date of origin: date]}

Uffizi.canvas @
o )/




OCHOBHbIe npnuHUUMbl NJ1aHUPOBAHWA
UCINMoJiHeEHUA 3dMNMpoOCoB




/l_ll'IaHI/IpOBaHI/Ie 3aNpocoB KaK obwas ana scex CYb/1 A
3a4a4a

* 3a/1a4yM NJIAHUPOBIIMKA:
* ONpeAeIUThb aJIFOPUTM IOJIy4YeHHs pe3yJibTaTa (3a/aBaeMoro 3arnpocoMm)

® QJITOPUTM BBIYHCJIEHUS Pe3yJibTaTa A0JKeH ObITh 3QPEeKTUBHBIM
(onTUMaJIbHBIM)

o HpOCTpaHCTBO BO3MOXHbBIX aJITOPHUTMOB BbIYHUCJIEHHUA
pe3yJjibTaTa JIIDO6OTO KOHKPETHOTI'O 3allIp0Ca OIIpeaejadeTCAd
HNCKJIOYUTEJIbHO apXHTEKTypOﬁ CUCTEMDBI

e YeM cJi03KHeEe cUCTeMa, TeM 00JIbIIIEe IPOCTPAHCTBO B KOTOPOM
HY>KHO HAaUTHU 3QPEKTHUBHBIU aJTOPUTM

N 51




/|_|O,£I,XO,£I,bI K oueHKe 3¢dPeKTUBHOCTU aITOPUTMOB A
BbIYMCNEHMA 3aNPOCOB

¢ 110 O’2KNJaeMOMY BpeMEHHU NCITOJITHEHHNA

® 110 UCIOJIb30BAHUIO PA3JIMYHBIX OTPAaHUYEHHBIX PECYPCOB
® OIepaTUBHOU MAMATHU
e JIMCKOBOTO IIPOCTPAHCTBA
® [IPOLECCOPHOr0 BpEMEHU
® HArpysKHM Ha JIMHUU Nepefadu JaHHbIX (JJ15 pacrnpeae/eHHbIX CUCTEM )
e BpeMEeHH I0JICUCTEMBI BBO/Ia-BbIBO/IA

¢ I10 BPEMEHH, 3dTPAYCHHOMY HAd IIOMCK KOHKPETHOI'O aJITOPHUTMA

0 B peasibHOM CMTyalMM pellleHUe Bcerja oyaeT KOMIIPOMUCCOM,
T.K. ONTUMHU3UPOBATHb BCE 3TU KPUTEPHUH OJHOBPEMEHHO —
HEBO3MOXHO

N 2




/ApXMTeKTypbl MHTErPaLMOHHbIX cpea

e CucTeMbI C [IEHTPAJIM30BaHHBIM XPaHUJIUIIEM JIaHHBIX (B XpaHUJIUIILE
COZEPKATCs Y MEPUOIUIECKU OOHOBJISIOTCS TOYHbIE KOMMUHU
MHTErpUpPyeMbIX HICTOYHUKOB)

JIETKO MJIAaHUPOBATh 3aMPOChI
BbICOKasi 3 PeKTUBHOCTb BbINIOJIHEHHS 3allPOCOB
CJIOXKHO 0OCJIY>KHBATh

He BCer/ia BO3MOXHO CeJIaTh KOMWI0 UCTOYHUKA LEJTUKOM
(TexHHU4YecKHe/IOpUAUYECKUE IPENSTCTBUS )

e MHO>eCTBO HCTOYHUKOB JAdHHDBIX, O6'be£[I/IHeHHbIX O6I.L[€I>i CpeﬂOﬁ
BbIIIOJIHEHHWA 3dIIPOCOB. Ka}l{ﬂblﬁ NCTOYHHK MO?KET BbIITOJIHATD 3aIIPOChI
JINIIb HaZl CBOMMH aHHbBIMH M BO3BPAllldThb PE3yJIbTAT (OTCYTCTByeT
BO3MOXHOCTbDb Il1epeaiadir JdaHHbIX U3 OAHOI'O HCTOYHHKA B ﬂpYFOﬁ)

CpeJHsIS CJI0KHOCTb IJIAaHUPOBAHUS 3alIPOCOB
HU3Kasd 3G PeKTUBHOCTb NPH OOJIbIIUX 00'beMaX JAaHHbIX
e MHOXeCTBO HHPOPMAIIMOHHBIX HCTOYHUKOB C BO3MOXXHOCThIO Ilepelauyu
JITAaHHBIX U3 OJJHOTO UCTOYHHUKA B [IPYyTrou
BbICOKAs CJI0XKHOCTb IIJIAHWPOBaHUS 3allPOCOB.

cpeaHss 30 PEeKTUBHOCTDb BbINOJIHEHUS 3alIPOCOB.

-




/.%a,u,aqm NAaHMPOBLLUKA B cpeae npeaMeTHbIX D
nocpeaHMKOB

e BxozHble mapaMeTphl IJIAaHUPOBIIUKA
e 3anpoc Ha sa3bIke ASYFS B TepMHHax 065€0UHEHHOU CXeMBbI
e ObveduHeHHas cxemd — 00'beIMHEHHE JIOKAJIbHBIX CXeM HCTOYHUKOB, B
KOTOPOM KaK/iblH HCTOYHHUK NPeACTaBJIEH OTAEJbHbIM MOAYJIEM

OT/leJIbHBIM MOAY/Ib QYHKIIMM pa3pelnieHrusI KOHPJIUKTOB

e Pe3ysbTaT IJIaHUPOBAHUA
e MHOeCTBO IOA3aMPOCOB, KAX /bl U3 KOTOPBIX JIMOO

IIeJIMKOM COCTOUT M3 ONepalui U BbINOJHAETCSA HaJ, JAHHBIMU KOHKPETHOTO
UCTOYHHUKA, JIUOO
COZIEP>KUT CChLJIKH Ha pe3yJibTaThl BbINOJHEHUS JPYTHUX 110/13alIpOCOB

¢ pe3yJabTaTbl 4OJI?KHbI ObITH npeagBapruTEJIbHO 3arpy?Ke€Hbl B aJallTEP 3TOro UCTOYHHUKA,
ImocJjie 94ero 1moAa3aipoc MOKeT ObITb BbIIIOJIHEH neJIMKOM Ha JdHHOM UCTOYHUKE

N >
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ba3osble NPUHLMNbI NJITAHUPOBAHUA

e VhpolieHre HCXOAHOTO 3anpoca - pa3dbreHue CI0KHbIX
onepanyyi Ha MHO>KeCTBA 3JIEMEHTAPHBIX C COXpaHEHHWEM
CEMaHTUKHU

® BbINOJHHUMOCTb KaXKJ0M Oollepaliy XOTs Obl HA OAHOM UCTOYHUKE
LeJIMKOM

°* MUHUMaJIbHOCTb KOJIMYECTBA aTPUOYTOB, KOTOPHIE 3TA ONepalus
MCII0JIb3yeT

e [lepecTaHOBKa olepanuu union

e [locTpoeHre 3aBUCUMOCTEN onepanuu (A4 onpesieseHus
[IPOCTPAaHCTBA CEMAaHTHUYECKU 3KBUBAJIEHTHBIX IIEPECTAaHOBOK
oIepaluu)

e PazbueHHe Ha oA3anpocChl

N >




[Toumep ynpoLleHnA 3anpoca

McxoaHbIN 3anpoc

MOVE{result}
PROJECT{[name, age, addressId]}

SELECT{(y.getMaxAge() - x.getAge()) = 5.0 & y.getMaxAge() = x.getAge() &
country = 'Russia' & city = 'Moscow' & age > 20.0 &
RemoteModule®. fnNegate(y.1sGood() )}

JOIN
PROJECT{[name, age, addressId, x]} RemoteModule®.Person(x)

PROJECT{[addressId, country, city, y] RemoteModulel.Address(y)




/Pe3yn bTaT yNpoLweHnA

MOVE{result}
PROJECT{[name, age, addressId]}
SELECT{@"@simple?#3" = 5.0}
SELECT{@"@simple?#7" = true}
APPEND{1d(@"@simple?#8", @"@simple?#7")}
APPEND{RemoteModule®. fnNegate(@"@simple?#6", @"@simple?#8")}
APPEND{1sGood(y, @"@simple?#6")}
SELECT{age > 20.6}
SELECT{city = 'Moscow'}
SELECT{country = 'Russia'}
SELECT{@"@simple?#4" = @"@simple?#5"}
APPEND{getAge(x, @"@simple?#5")}
APPEND{getMaxAge(y, @"@simple?#4")}
APPEND{id((@"@simple?#1" - @"@simple?#2"), @"@simple?#3")}
APPEND{getAge(x, @"@simple?#2")}
APPEND{getMaxAge(y, @"@simple?#1")}
JOIN
PROJECT{[name, age, addressId, x]} RemoteModule®.Person(x)
@ PROJECT{[addressId, country, city, y]} RemoteModulel.Address(y)
N

/
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Pa3zbuneHune Ha noa3anpocsl

e PazbreHune Ha noa3anpockl — GOPMUPOBAHUE I'PYIIIIbI
[OJIMHO>KECTB YA 0BJETBOPAIOUIUX TPEOOBAHUSM:
® OrpaHUYeHUs Ha MOPAJOK BbINIOJIHEHUA Ollepalluu

® OrpaHHMYEHMUM Ha BBINTIOJIHUMOCTb ONIpeleJIEHHbIX Ollepaliii Ha
KOHKPETHbIX UCTOYHUKAX

* 30 PEKTUBHOCTDb

e KaxkJi0e nosiy4yeHHOEe TaKUM 00pa30M OJAMHOKECTBO COCTOUT
13 ollepaliy BbINTOJHUMbIX B OIIpe/ieJIEHHOM MOpPsJKe Ha
OJHOM KOHKPETHOM MCTOYHHKE HaJ, KOHKPETHbIMU HAOOpaMHU
JIAHHBbIX (BO3MOXKHO, pe3y/JiIbTaTaMU BbINOJHEHUS APYTUX
[IOJMHOXECTB)

N o




APXUTEKTYpa a4anTepos




e

OyHKUMKM apanTepos

* IIpeobGpa3oBaHUeE 3allPOCOB, NOCTYMAKIIMX OT IOCPESHUKA, B

3dIIPOChbl K HCTOYHHKAaM JdHHBIX

WHUIMUPOBaHUE BbINOJHEHUS 3alpoca HAa UICTOYHUKE U
IoJIly4YeHUe pe3yJibTaTa OT UCTOYHHUKA

nnpeobpasoBaHUe 0ObEKTOB PEe3YJIbTUPYIOILETr0 MHOXECTBA,
OJy4YEeHHbIX OT UCTOYHHMKA, B 00 b€KThl KAHOHUYECKOMN MOJe/IN
JITAHHBIX [IOCPeIHHKA

[Ipy¥eM JaHHbIX OT JPYTUX aJallTEPOB




/ApXMTEKTypa aJanTepos

[TocpeaHWK ApanTtep
| d |
SOAP: sanpoc S0OAP: obbekTsl SOAP: obbekTh

anTte
Al P KoHCTpyKTOp K 3arpy34uk Knaccoe

TpaHcnATop 3anpocos
Fy

—

-

“ |
Tunel, MMeHa Twnbl o

3anpoc Ha l ‘ bEKTHI
Aatire Pecypea TpaHcopmaunoHHan Pecypca

l CXEMa 1

MHTepdenc MHTephenc NoONy4eHWUs W 3arpyskm
3a0aHuA 3anpocos obbekToB
Janpoc 0B beKTHI

|
W

©
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KomnoHeHTbl agantepos (1)

e TpaHcagarop

* ToJIy4aeT 3alpocC Ha SA3bIKe 3aPOCOB OCPeJHHUKA U OCYIIeCTBJISIET
npeo6pa3oBaHUeE B 3alIpOC Ha SI3bIKe 3alIPOCOB UCTOUYHHKA

* 110CJe Mpeobpa3oBaHUs 3apOC BO3BpalllaeTCsl Ha I3bIKe MO/JEJIN JaHHbIX
MCTOYHHKA U BbINOJIHSETCS OCPEICTBOM UHTePPeHCHBIX KOMIIOHEHTOB

e TpaHnchopMallMOHHas cxeMa

* [peJHa3HadyeHa JJisl Ipeodpa30BaHKs UMEH U TUIIOB KAHOHUYECKOH
MOJIeJIM IOCPEeJHHKA K UMEHAM U TUIIaM MOJIEJIN JAaHHbIX UCTOYHHUKA B
3arpoce, MOJy4aeMoM OT IOCPeAHUKA U

® 00paTHOro NpeoObpas3oBaHUA U3 3HAYEHUU pe3yJibTaTa B KAHOHUYECKYIO
bopMy AJiS fasbHEMIIIEN Tepelayd pe3yJibTaTa MOCPESHUKY
e UHTepdenc

® BSaHMO,ZLEI‘/JICTBI/Ie C UICTOYHHKOM - Iiepeaada 3alIpoCa NCTOYHHKY,
ITIOJIY4E€HHNE PE3YJ/IbTAdTd BbIIIOJIHEHHA 3dIIPOCa, 3daIrpy3Kad IdHHbBIX B
NCTOYHHUK

N )
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KomnoHeHTbl agantepos (2)

e KOHCTpPYKTOp KJ1aCCOB

® npeo6pa3yeT AdaHHbIE, II0OJIY9€HHbI€ OT HCOYHHKA, B Cl)OpMaT obMeHa
AaHHBbIMHA MEX Ay KOMIIOHEHTAMH IIOCPEAHHUKOB

o 3any3‘-II/IK KJIACCOB

e npeobOpa3syeT JaHHbIe U3 popMaTa 0OMeHa JaHHbBIMHU MEXAY
KOMIIOHEHTAMHM IOCPeJHUKOB B GOpMaT UCTOYHHUKA

e Ananrep

e obecrneyrBaeT B3aUMO/IeCTBHE KOMIIOHEHTOB apXUTEKTYPbI, ONIpeesisas
JIOTUKY QYHKIIMOHWPOBAHUA afjaliTepa U ero MHTepdeuc
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TpeboBaHUA K aganTepam

* BCe MeTO/bl aJlallTepa J0XKHbI JOMYCKAaTb OJJHOBPEMEHHOE UCII0JIb30BAHHUE
M3 HECKOJIbKKX TOTOKOB (thread safe)

¢ rnoageprKKa BO3BMOXHOCTH BBIIIOJIHEHHUA 3allpOCa HAd NCTOYHHUKE, U
IIOJIY4E€HHE PEe3yJibTdTd 3TOI'O 3allIpOCa

° MoJJiep>KKa U30JIUPOBAHHBIX APYT OT JPyra CECCUM C U30JIUPOBAHHBIMHU
pecypcaMu

¢ noageprKKa BOBMOXHOCTHU ITIOBTOPHOT'O UCIIOJIb3OBAHHUA PE3YyJ/ibTAdTa 3dlIpOCa

* MoJAep>KKa BO3MOXXHOCTHU yIpaBJIeHUS 3arpy3Koil JJaHHbIX B aJlallTeP
CyNnepBU30pPOM, a TaKKe BO3MO>KHOCTH MaTepHau3aliy 3alIpoCoB B
ajlanTtepax

e noaaep:kka Capabilities aganteposB
* MoJJep>KKa OlleHOYHbIX 3alIPOCOB
* MoJJep>KKa BO3MO>KHOCTH 3a/laHM4 3allpoca HaJl OrpaHUYeHHON BbIOOPKOU

¢ nogaeprKKa CTaTUCTUKH OJIA 3(1)(1)6KTI/IBHOI‘O IIJIAHUPOBAHHUA

N )
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KOMMOHEeHTbl aAanTepos

KOMMNOHEHTHI 3aBUCUMbIE OT
zaBucumble ot | (mogenm KOMNOHEHTbI

Obwume
KOMIMOHEHTbI

Translator

Tra nsfo‘} )
Sch

Adapter
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Specialist




PelweHue 3a4a4 B cpese nocpeHUKOB




/Bb|6op BTOPMYHbIX CTaHAAPTOB Npn GOTOMETPUN
ONTUYECKOro NocnecBe4YeHna raMma-BCcnaeckoB

e ['amma-Bcmiecku (GRB)
KpaTkoBepMeHHbIe BcnbIlKH (t ~ 0.2-100 c) raMmMa-u3ay4eHus
M cTOYHUKHU J1eKaT HAa KOCMOJIOTUYECKHX pacCTOsIHUX (zmax = 8.26, GRB 090423)
O6pa3yroT nocjecBeYeHus BO BCeX Aralla30Hax CleKTpa

CBsi3aHbI C 0COOBIM TUIIOM CBEPXHOBBIX — THIIEPHOBBIMHU (AJIMHHbIE BCIJIECKH) U
CIUSIHUEM KOMINAKTHBIX PEJIITUBUCTCKUX 00'bEKTOB (KOPOTKHE BCIJIECKH )

O4eHb «OBICTPbIE» COOBITUS
e HeobxoanMma 6bICTpas ¥ ToUHAsA GOTOMETPHS AJS MIOCTPOEHUS 001er
KpUBOH OJiecKa
He00X0IMMbl YHUPUILIMPOBAHHbIE BTOPHUYHbIE CTAHAAPTHI
e BTOopyU4HbIM CTaHAAPT (3Be37a)
He IIepeMEHHadA
JIOCTAaTOYHO U30JIMPOBAHHOM OT APYTrUX 06bEKTOB /Jisl KOPPEKTHOH GOTOMETPUH

C U3BECTHOM (M3 KaTaJiora WM JApyruM 06pa3oM) 3BE€3IHOM BEJIMUMHOM B
HECKOJIbKUX ONTHYECKUX PUIbTPaX

CO CIIEKTpPOM, OJIN3KUM K CIIEKTPY OIITUYECKOI'O ITOCJIECBEYECHHUA GRB

N ')
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ObwKnn npouecc peweHns 3aaa4um

e [TocTpoeHnue riioccapus npeaMeTHOU 00J1aCTH
e [TocTpoeHHe OHTOJIOTUU NTIPEeSMETHOMU 00J1aCTH
e OnpejiesieHHe KOHIENTYaJIbHOU CXeMBbI

e Co3aHUe MOCPESHUKOB

e Perucrpanys UICTOYHUKOB

e [lonyyeHue pe3ysbTaTa




/I'Ipwv\ep BepbanbHbIX onpeaeneHnm ana co3gaHus
OHTONOMNU

e Photometric System — a set of passbands with particular
characteristics
e "CnoaHoBCKO# (hoTOMETpHUECKOI cucTeMbl (Ugriz)"
e "JlxoncoHa-Ky3unca (UBVRI)"
o "HIK"

e Passband — the portion of spectrum, between limiting wavelengths,
that Is transmitted with minimum relative loss or maximum relative
gain by a filtering device
e UB,VR,I,

e H,J, K,
e ug,niz

e Astronomical Object — significant physical entity on the sky having
electro-magnetic emission in particular passbands

™~
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Mpumep cneumndurKaumm OHTONOTMYECKUX MOHATUM

{ AstronomicalObject;
metaframe
in: metaproperty, entity;
end
in: type, concept;
def: {significant physical entity on the sky having
electro-magnetic emission in particular passbands};
morphology: {enum; enum_list: {point, fuse, elliptic}};
coordinate: Coordinate;
magnitudes: {set; type of element: Magnitude;};
properMotion: ProperMotion;
colorIndex: ColorIndex;
isolated: Isolation;
quality: Quality;

Ha OCHOBE OHTOJIOrMYeCKUX MOHATUN KOHCTpyuUpyeTcs
KOHUEeNnTyanbHasas CXeMa

-

™~




/KOHu,enTyaanaﬂ cXema A4nAa 3a4a4un

= Instance bype

C] astronomicalObject

<< class ==

\

Superclasses

<< bype == “<bype 2> | << class ==
[set] r e : #| @ Passband | rarance tvpe i passhand
passbands ¥pe of elements o RIn T Skring
& F
passhands passband
1 1
<< bype x>
T - £ Magnitude e 'EE"F'EE' b
YRe inPhobometry o magvalue : Reall® s
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Tnun: ACTPOHOMUYECKNIN ODBEKT

B Tune AstronomicalObject onpenensiercs:

WAeHTUPHUKATOP UM Ha3BaHUe 00'beKTa (name)

TUN 06 beKTa (ObjectType: star, galaxy, comet, asteroid, planet, quasar, ghost, artifact,
unknown)

KoopAUuHaAThl 06 bekTa (coordEQJ)

MopdoJsiorust oobekTa (morphology: point, fuse, elliptic)

MHOXECTBO MarHUTY/l B pa3HbIX [10JIOCAX U3BECTHBIX /IJIs JTAHHOTO 00'beKTa (magnitudes)
NPOTSXKEeHHOCTb 06 bekTa (wide)

XapaKTEPUCTUKY ABUXKeHUA (propertyMotion)

KayecTBO JaHHbIX (quality)

METO/] BbIUMCIeHUs UHJeKca 1iBeTa (colorIndex)

MEeTO/ onipe/ie/ieHUs TUIla 00'beKTa (objectType) mo HEKOTOPOMY 3TaJIOHHOMY KaTaJIoTy
(kaTasioram) (checkType)

METOJ,, ONIpeesIoNIUi SABJISETCS JIM 00bEKT MepeMeHHbIM Ha OCHOBE JIaHHbIX U3 psijia
MCTOYHMKOB (isVariable)

)
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ABTOMaTUYECKUM NpoLecc peLlleHna 3aaa4m

1) U3ByieyeHHEe 06'bEKTOB B HEKOTOPOH IJIOIIAKe U3 BCEX
3aperucTpUPOBaHHBIX KaTaJI0rOB

(USNO-B1, SDSS, 2MASS) u ux Kpocc-uaeHTUPUKALUA

2) OT60p M30JUPOBAHHBIX U HEIIEpEMEHHBIX 00 bEKTOB
(VSX, GSC, UCAC3, NSVS, ASAS, GSVC)

3) OT60p cpear 06'bEKTOB 3Be3/] C HEOOXOAUMbIMHU
CIIEKTPaJIbHbIMM IIapaMeTpPaMH, J0CTATOYHO
Ka4eCTBEHHBIMHM JJaHHBIMU U MaJIbIM COOCTBEHHBIM
JIBHDKEHHEM

4) OTobpakeHHe BbIOPAHHBIX CTAHAAPTOB




R0 @0 Q0 Q0 Q0 Q0 QO Qo

/I'IpMN\ep npaBuaa NPOrpamMmmbl Hajg NOCPeaHUKOM

standard(x/[ra, de, magnitudes, objectType, properMotion,
quality])

astronomicalObject(x1l/[ra: spatialCoord.ra, de:

spatialCoord.de, objectType, properMotion, quality,
magnitudes])

ra < queryRA + radius & ra > queryRA - radius
de < queryDE + radius & de > queryDE - radius
isVariable(x1, isVar) & isVar = false
isIsolated(x1, isolated) & isolated = true
checkType(x1l, 'G', nType) & nType = false
objectType = Star

properMotion < 0.01

quality < 0.01

[IpaBuJIO 1O CylIECTBY pelIaeT 3aJaqy

3a npeaukaTom astronomicalObject ckpbiBaroTCcs 3aperucTpupoBaHHbIE B
OCpeJHUKE KaTaJoru

o

™~
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Name
1590-0172130
20534605+6857386
20534672+6855471
20540713+6903140
20533385+6903080
20541305+6858245
20540518+6902392
20533014+6902038
20533149+6905218
20534225+6905546
20540218+6902035
20540401+6905145

-

ra

20:53:41.83944
20:53:46.056
20:53:46.72296
20:54:07.13088
20:53:33.85464
20:54:13.05552
20:54:05.18232
20:53:30.14448
20:53:31.49472
20:53:42.25752
20:54:02.18856
20:54:04.01856

center RA = 20:53:52.92, Dec = +69:01:42.4

Bblin oTo6paHbl 12 06'bEKTOB:

de
+69:01:45.4224
+68:57:38.6892
+68:55:47.1756
+69:03:14.0724
+69:03:08.0316
+68:58:24.528
+69:02:39.2208
+69:02:03.8148
+69:05:21.8436
+69:05:54.6648
+69:02:03.57

Mpumep pesynbrata grb090621b-refstars

POSSILF-DSS2.074

+69:05:14.5392 s

-
444’ x4.23"




