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AHHOTALMS

[Ipu CcOBpeMEHHOM pa3BUTHM HH(POPMALMOHHBIX TEXHOJOTUM OIHOWU U3
3a/a4d, pemieHue KOTOPOW IO3BOJISIET TOBBICUTH A()(PEKTUBHOCTH YIpaBICHUS
0001 TIpeAMETHOW O00JacThiO, SIBISETCS 3aJada aHaiM3a dTOW MPEeaMETHOU
obJiacTu.

B nureparype omnmcaHbl pasiMYHBIE AJTOPUTMBI aHAIM3A NPEAMETHBIX
obnacteii. COOTBETCTBEHHO, II€JIbI0 JIAHHOM JUIJIOMHOW palOOoThl SIBIsIETCA
pa3paboTka NPUIIOKEHHUS,, OPUEHTUPOBAHHOTO HAa aHAJIW3 MPEIMETHON o0nacTu
nyTéM peaau3aluy ajJropuTMa TOUCKA ONPEACISIIONINX aTpUOyTOB M aJlfOpUTMA
kiaccudukanuu cesized. JlaHHbIA aHaIu3 00ecrieunBaeT BhISIBJICHUE B IPEAMETHOM
00JIaCTH SJIEMEHTOB U XapPAKTEPUCTUK, KOTOPHIE MMOMOTYT PeiaTh BO3HHUKAIOIINE
MacCOBBIE MPOOJIEMBI ¥ B IEPCTICKTUBE YIIPABIISATH UMHU.

JI7g AOCTHKEHUS MOCTAaBJIEHHOM LIEM CIPOEKTUpPOBaHA U co3nana b/l, rue
KaxJast TabJuIla COOTBETCTBYET ONPENEICHHOMY JJIEMEHTY MPEIMETHON 00JIacTH.
Taxke, paspaboraHo Web-puIIOKEHHE, OO0CCIICYMBAIOIIEE B3aUMOJICHCTBHE
nosib3oBatenst ¢ 3Tod bJ[. B pamkax mpunoxxeHus co3gaH yAaoOHBIN uHTEp(Eiic,
KOTOPBIN TIO3BOJISIET BU3YAIM3UPOBATh PE3yJIbTaThl aHAJIA3a MPEIMETHON 00IaCcTH.

Kpome Ttoro, B mpouecce paboTbl MpoBeleHAa MoIU(UKALKS anropurMa
MOHUCKAa ONPENENSIOMNUX AaTpuOyTOB MpPEeIMETHOM 00JacTH, uYepe3 KOTOphIe
OCYUIECTBIISIETCS BO3/IEUCTBUE HA IAHHYIO MIPEAMETHYIO 00J1aCTb.

Ha nanubIii MOMEHT, pe3yibTaT aHaiM3a, MOJy4aeMbIi pa3paboTaHHOU
CHUCTEMOM, MOXKET OBITh TMPUMEHEH [IJIi OMpPEACNICHUS COCTOSHHS TMPEAMETHOU
o6yiact, €€ MPOTHO3UPOBAHMS, a B IMEPCIEKTUBE, OJlarojapsi pa3BUTHIO JaHHOU
CHUCTEMBI TMOSABUTCS BO3MOXHOCTH YIPABIATH COOTBETCTBYIOLIECH NPEAMETHOU

00J1aCThIO.

PesynbTaThl paboThl HoKiIaabpiBaNCh Ha 14 BceykpanmHckoil KOHpepeHIuU
CTYJICHTOB M MOJIOABIX YUEHBIX «MH(pOpmMaTnka, MHGOPMAIIMOHHBIE CHCTEMBI U

TCXHOJIOTHIN).



AHOTAIIS

[Ipu cyyacHOMY pO3BUTKY 1H(POpPMAIIITHUX TEXHOJIOT1H OJHUM 13 3aB/IaHb,
BUPIIICHHS SKOTO JI03BOJISIE TIJIBUINUTH €(PEKTUBHICTh YMPABIIHHA OYIb-IKOIO

MpeAMETHOI0 00J1aCTIO, € 3aBJaHHS aHaMI3y II1€i TPEeMETHOI 00J1acTi.

B niteparypi ommcaHi pi3HI aJrOpUTMH aHali3y MPEAMETHUX OOJacTew.
BianosiiHo, MeTO JaHOi JAMIUIOMHOI poOOTH € po3poOKa Mporpamu,
OpPIEHTOBAHOTO Ha aHali3 MPEJMETHOI 00JIaCcTI HUIIXOM peajizalii alroputMmy
MONIYKY BHW3HA4YaJbHUX aTpHOyTiB 1 anroputmy kiacudikamii 3B's3kiB. JlaHuii
aHai3 3a0e3neyye BUSBJICHHS B MPEAMETHOI 00JIACTI €JIEMEHTIB 1 XapaKTEPUCTHK,
SK1 JIOMOMOKYTh BHUPINIYBaTH BUHUKAIOYl MAacoBl MpPOOJieMH 1 B TEPCIEKTUBI

YHPAaBJIATA HUMHU.

JJist HOCATHEHHS MOCTaBJIEHOI METH CIPOEKTOBaHa 1 ctBopeHa b/l ae koxxHa
TaOJIUI BIJMOBIIA€ MIEBHOMY €JIEMEHTY MpeaMeTHOI o0jacTi. Takox, po3pooIieH
web-ngonarok, 1o 3abesnedye B3aemoiiro kKopuctyBada 3 miei BJ[. B pamkax
MpOTrpaMu CTBOPEHO 3pyUHU 1HTEepdEC, IKUH TI03BOJISIE BI3yali3yBaTH Pe3yIbTaTu

aHajizy MpeaMeTHOi 00IacTi.

Oxkpim TOTO, B TIpoIiieci poObOTH MpoBeeHa MOAU(IKAIlIS aJTOPUTMY TOITYKY
BU3HAYAJIbHUX aTpUOyTIB MPEeAMETHOI 00JacTl, yepes sKi 3A1HCHIOEThCA BILUIMB Ha

JaHy TPEMETHY 00J1acTh.

Ha pmanmii MoMeHT, pe3ylnbTaT aHamildy, OJIEPKYBaHH PO3POOJICHOIO
CHUCTEMOI0, MOKE OYTH 3aCTOCOBAHUM /I BU3HAYEHHS CTAHy NIPEIMETHOI 00J1acTi,
il MPOrHO3YBaHHS, a B MEPCIEKTUBI, 3aBASKH PO3BUTKY JAAHOI CUCTEMH 3'SIBUTHCA

MO>KJIMBICTh K€PYBATH BIANOBIIHOIO MPEIMETHOIO 00JIACTIO.

Pesynbratn pobotu momoBiganucs Ha 14 Bceykpaincbkoi koHdepeHiii
CTYJIEHTIB Ta Mojoaux BueHux «lHdopmatuka, iHdopmamiiiHl cucteMu 1

TEXHOJIOTID.



ABSTRACT

According to the IT modern development one of the tasks whose solution
gives an opportunity to increase the any subject domain management efficiency is
the problem of this subject domain analyze.

Nowadays, there are various algorithms of the subject domains analisys. The
purpose of this graduate work is the development of an application whish is focused
on the analysis of the subject domain by implementing the algorithm of extracting
of the essential attributes and the algorithm of connection classification. This
analysis provides the extracting of the elements and the characteristics which helps
to solve mass problems and to control them.

To achieve this purpose, a database was designed and created. Each table of
this database corresponds to a specific element of the subject domain. Also, it was
developed a web-application which provides user interaction with this database. It
was created a user-friendly interface which allows to visualize the results of the
subject domain analysis.

In development progress also the algorithm of extracting of the essential
attributes was modificated.

The obtained results can be applied to determine the state of the subject
domain, its prediction. In future it will be possible to manage the relevant subject
domain.

The results of the work were reported at the 14th All-Ukrainian Conference
of Students and Young Scientists "Informatics, Information Systems and

Technologies".



I[TEPEJIIK CKOPOYEHbL, YMOBHUMX ITO3HAYEHD I TEPMIHIB

[TpO — npeameTHa 00IaCTh;

I1C — npoaykuiitHa cuctema;

ACID - atomapHICTh, Y3TO)KE€HICTb, 130JIbOBAHICTH 1 HAIIMHICTH;
REST — Representational State Transfer;

MVC — Model View Controller;

JDBC - Java Database Connectivity;
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BCTVII

[ndopmariitii  cuCTEMHU MIMPOKO BUKOPUCTOBYIOTHCS B OUIBIIOCTI
npeametanx obOnactet (IIpO). BoHm 3HAYHO MOJNETHIYIOTH JIIOACHKY TIPaIio,
aBTOMATHU3yIOUM BUKOHAHHS P13HUX (DYHKIIIH a00 3aMilarouu JIOIUHY 30BCIM.

JloTpuMy10YUCh OJIHOTO 3 BU3HauYeHb, [IpO MOXKHA PO3IIIsAgaTH SIK YACTUHY
pEasIbHOTO CBITY, 1110 ONUCYETHCA 3T1HO 3 YCTAaHOBJICHUMU KpHUTepisimu [1], abo 1e
MOXYTb OyTH 3HaHHS, 10 BUKOPUCTOBYIOTHCA JJIs MO3HAYEHHS 00J1acTi OyIb-SKOi
mroachkoi gisuibHOCTI. Y IIpO icHyOTH pi3HI TpobiieMu, sKi MOXYTh OyTH
chopMyIIbOBaHI1, MPOaHai30BaHl Ta BUPILIEH] B Mipy MOKIIUBOCTI. JIJis BUPIIIEHHS
[UX MpoOJIEM, a TaKOXK PO3B’s3aHHA 3a/1ayl yIpaBiIiHHS, HEOOX1THO BUKOHYBATH
anamiz IIpO 1 1i craHiB. Y CBOI0O uepry Ie BUMarae MporpaMHOi peamizarii
iH(opMaliitHO-cTpykTypHOI Mojieni [IpO 1 MaTemMaTHYHUX orepalliii HaJ Heto.

Jocmimkenns 1 ananiz [IpO 3Ha4HO moJiermaTh yrnpapiiHHS 1 poOOTY 3 HEIO
[2]: mo3BOINIATE BUSIBIISITH €I€MEHTH, iICHYBaHHS 200 BIICYTHICTh SIKMX B TIEBHIH Mipi
BIuiMBae Ha (QyHkuionyBanHs [IpO, 1m0 JacTb MOXKIMBICTH MIJABUIIUTH
e(peKTUBHICTh pOOOTH B MEBHiH cepi TOACHKOT TisSIBHOCTI. TakoX, pe3yabTaToM
aHaJi3y MOYKE CTaTH MPOTHO3YBAaHHS: HA I1JICTaBl HASIBHOCTI JIOCTaTHLOI KIJIBKOCTI
JAaHUX MOXHA POOUTH BUCHOBKH I110/10 MaiOyTHBOTO Jiesikux atpuoyTiB [1pO.

3 TOUYKH 30py PeaTbHOTO CBITY, METOIO aHANI3Yy € BUSBIEHHS, Kiacudikaris i
dbopmamizaris iHpopmariii mpo Bci acriektu [IpO, sika motpiObHa s poboTu
BY3bKOT0 KoJa (paxiBuiB. TakMMH MOXYTh OyTH CHCTEMHI aHaJITHKU abo Oi3Hec-
aHAJIITUKU, K1 B MPOLIEC] aHaNI3y OTPUMYIOTh BEJIMKI 00csru iHdopmallii, 3 SKUX
Tpeba BiIOpaTH ICTOTHY YaCTHHY, a TAaKOXK BMITHU 3HAXOJUTHU B Hill mpoOjeMu —
00J1acTi, A€ MISIbHICTH HE BIAMNOBIZA€ ITOCTABICHUM 3aBIaHHIM. ABTOMaTH3allisl
aHaji3y MOBUHHA 3a0e3Me4YUTH BiAOIp Ii€l CYTTEBOI YACTUHM 1 MOIIYKY pillIeHb
MacoOBHX MPOOIIEM.

Mertoto nanoi poboTu € po3pobOka mporpamu, 3aCHOBaHOI Ha Takiii Mojeni
[IpO, saxa m03BOJIUTH aBTOMATH3yBaTU Kiacuikaimiro Tta aHamiz [IpO nuisixom

peasi3allii BIAMOBITHUX aITOPUTMIB.
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Jl7is fOCATHEHHS TOCTaBJICHOT METH HEOOX1THO PO3B’sI3aTH HACTYIHI 3aaui:

1) BUKOHATH OTJIAI 1 MOAH(IKAIIIO BXKE ICHYIOUYHUX aJIrOPUTMIB aHATI3Y
IpO;

2) po3poOUTH MOAENh JAHWX Y BHUMIBIA iHGOpMAMIHHOT MOJenmi i
npencrasieHss [1pO;

3) po3podutu web-g04aTOK, IKHH T03BOJHUTH MPOBOJAUTH aHai3 CTAHY

[IpO.
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BHUCHOBOK

VY naHiii po0oTi BuUKOHaHa peanizauis anroputmiB anamizy [IpO. s
pPO3B’sI3aHHS TIOCTaBJIEHMX 3aBAaHb oOpaHuil cmnocid mnpencrasieHHs I[IpO,
3anponoHoBanuii B myOmikamisx [1], me IIpO nmpeacTasiena y BUTIS I KOPTEXKY, IO
CKJIQJIa€ThCS 3 TPhOX OCHOBHMX €JIEMEHTIB: 00'€KTIB, 3B'SI3KIB 1 MACOBUX MPOOJIEM.
Jlana KoHUENIls 3ampornoHoBaHa Juisl peanizauii 3a ponomororo PBJI, mio
3abe3reuye 3pyuHe 30epiraHHs 1 HUTICHICTh JaHUX.

Ha mincTaBi 3anponoHoBaHoi iHpopmarliitHoi Mojeni cnpoekroBana b/, sika
B MOBHI# Mipi BinoBigae MatemaTuuHid mozeni [IpO. Jlns peanizauii 6ynau o6pani
JIBa AJITOPUTMH: aAJITOPUTM TIONIYKY BHU3HAYAJbHUX aTPUOYTIB 1 aJrOpUTM
kinacudikamii 3B'A3KiB, SKI J03BOJIAIOTH BUSABUTH B IIpO atpulytu, 3miHa abo
BUJJAJICHHS SIKUX MO€ 3HAYHO BILTUHYTH Ha cTaH [IpO Ta naroTh 3p03ymiTH, 3a IKHX
YMOB JIaH1 3B'SI3KU ICHYIOTb, a 32 SIKMX BIJICYTHI.

Omxe, po3pobieHo Web-momatok, skuii peamizye Mmozaenb IIpO, ska
30epiraeThest B cripoektoBanid BJI. [lns peamizauii mporpamu Oymna o6pana mMoBa
nporpaMmyBaHHs Java 1 psij TEXHOJIOTIH, SK1 JO3BOJUIM CTBOPUTH MOBHOIIIHHUN
RESTful web-cepgic. Lle 3abe3meunio 1oAaTKy MUPOKUAN CIIEKTP VIS TOJAIBIION
po3po0KH, Oynb TO OAaBAaHHS HOBUX MOJYJIB a00 BHECEHHS 3MIiH JIO JIOTIKH
ICHYIOUHX.

[InanyeTbcst monamnbily poOOTY BECTH B HACTYIHHUX HANpsIMKax: MIJis
MiBUIICHHS MPOIYKTUBHOCTI aJrOpUTMIB — IX pO3MapaneNtoBaHHs, a s

M1BUIIEHHS TOYHOCTI aHAJI3Y - peaTi3alliio aIrOpUTMY aHalli3a MaCOBUX MPOOIIEM.
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JIOJIATOK A
CKPUITHI CTBOPEHHS TABJIULID

// orojiomeHHs nepeBaHTaXacMOl BMI1HHOIL

DECLARE @T;

// cxpunt creopenHsa Tabsuui Subject _domain

SET @T = "Subject _domain-;

CREATE TABLE @T (sd_id integer not null primary key,
sd_name text not null);

// cxpunt creopenHsa rabmuui SD_state

SET @T = "SD_state”;

CREATE TABLE @T (sd_state id integer not null primary key,
sd_id integer not null references Subject domain(sd_id),
timestamp integer not null);

// cxpunt creopenna Tabmuui Object

SET @T = "Object”;

CREATE TABLE @T (object_id integer not null primary key,
sd_1d integer not null references Subject domain(sd_id),
obj name text not null);

// cxpunt creopenHsa Tabmuui Object_instance

SET @T = "Object_instance”;

CREATE TABLE @T (object_instance_id integer not null primary
key,

object _id integer not null references Object(object id),
object_instance_name text not null);

// cxpunt creopenHa Tabmuui Connection

SET @T = "Connection”;

CREATE TABLE @T (connection_id integer not null primary key,
sd_1d integer not null references Subject domain(sd_id),
connection_name text not null);

// cxpunt creopenHa Tabmuui Attribute

SET @T = “Attribute”;

CREATE TABLE @T (attribute_id integer not null primary key,
object _id integer not null references Object(object id),
attribute_name text not null);

// cxpunt creopenHa Tabmuui Attribute value
SET @T = “Attribute_value-®;
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CREATE TABLE @T (attribute value_ id integer not null primary
key,

attribute_id integer not null references
Attribute(attribute_id),

attribute_value integer not null);

// cxpunt creopenHsa Tabmuui Object state

SET @T = "Object_state~;

CREATE TABLE @T (object instance_ id integer not null references
Object instance(object_instance_id),

attribute_value_id integer not null references

Attribute value(attribute value id),

sd_state_id integer not null references SD_state(sd_state id));

// cxpunt creopenHa rabmuui Connection_instance

SET @T = "Connection_instance”;

CREATE TABLE @T (connection_instance_id integer not null primary
key,

connection_id integer not null references
Connection(connection_id),

connection_instance_name text not null);

// cxpunt creopenHsa Tabsuui Object_instance_list

SET @T = "Object_instance_list";

CREATE TABLE @T (connection_instance_id integer not null
references Connection_instance(connection_instance_id),
object _instance_id integer not null references
Object_instance(object_instance_id));

// cxpunt creopenHs rtabsuui Object list

SET @T = "Object_list";

CREATE TABLE @T (connection_id integer not null references
Connection(connection_id),

object _id integer not null references Object(object i1d));

// cxpunt creopenHsa rabmuui Connection_state

SET @T = "Connection_state~;

CREATE TABLE @T (connection_state id integer not null primary
key,

sd_state 1d integer not null references SD state(sd state id),
connection_instance_id integer not null references
Connection_instance(connection_instance_id),
connection_state _name text not null);

// cxpunt creBopenHsa Tabiuui Mass_problem
SET @T = "Mass_problem"”;
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CREATE TABLE @T (mass_problem_id integer not null primary key,
sd_i1d integer not null references Subject domain(sd_id),
mass_problem_name text not null);

// cxpunt crBopeHHsa Tabmuui Parameter

SET @T = "Parameter”;

CREATE TABLE @T (parameter_id integer not null primary key,
mass_problem_id integer not null references
Mass_problem(mass_problem_id),

parameter_name text not null);

// cxpunt creBopenHs Tabswuui Individual_task

SET @T = "Individual task"®;

CREATE TABLE @T (individual_task id integer not null primary
key,

mass_problem_id integer not null references
Mass_problem(mass_problem i1d),

priority integer not null

individual_task text not null);

// cxpunt creopenHa Tabmuui Parameter_value

SET @T = "Parameter_value®;

CREATE TABLE @T (parameter_value_ id integer not null primary
key,

individual_task_i1d integer not null references

Individual task(individual _task id),

parameter_id integer not null references
Parameter(parameter_id),

parameter_value integer not null);
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JIOJIATOK B
KOJI AJITOPUTMY MOIIYKY BU3HAUAJIBHUX ATPUBYTIB

package diploma.logic.algos;

import diploma.logic.graphs.Graph;

import diploma.logic.graphs.Vertex;

import diploma.logic.graphs.VertexConnection;

import diploma.logic.graphs.prodsys.entities.DefiningAttribute;
import diploma.logic.parsers.entities.QueryAttribute;

import java.math.BigDecimal;

import java.math.RoundingMode;

import java.util_ArrayList;

import java.util.Collection;

import java.util_Map;

import java.util_Queue;

import java.util_concurrent.ConcurrentHashMap;
import java.util._concurrent.ConcurrentLinkedQueue;
import java.util._concurrent.ConcurrentSkipListSet;
import java.util_concurrent.atomic.Atomiclnteger;

public class AcyclicDownTopAlgorithm {

private Collection<DefiningAttribute> definingAttributes;

private Map<Vertex<QueryAttribute>, Double>
attributesMeasures;

private Map<Vertex<QueryAttribute>, Atomiclnteger>
numberOfUnprocessedChildren;

private Queue<Vertex<QueryAttribute>> vertexesToProcess;

private Atomiclnteger numberOfUnprocessedVertexes;

public AcyclicDownTopAlgorithm() {

definingAttributes = new
ConcurrentSkipListSet<DefiningAttribute>();

numberOfUnprocessedChildren = new
ConcurrentHashMap<Vertex<QueryAttribute>, Atomiclnteger>();

vertexesToProcess = new
ConcurrentLinkedQueue<Vertex<QueryAttribute>>();

attributesMeasures = new
ConcurrentHashMap<Vertex<QueryAttribute>, Double>();

}

// veron, mo iHiuianisye nodyaTok poBOTHM aJITOPUTMY
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public Collection<DefiningAttribute>
getDefiningAttributes(Graph graph) {

try {
Graph<QueryAttribute> attributesGraph = graph;
initializeFields(attributesGraph);
calculateMeasures();
fillDefiningAttributesCollection();

} catch (Exception e) {
e.printStackTrace();

}

return definingAttributes;

}

private void FfillDefiningAttributesCollection() {
definingAttributes = new ArrayList<DefiningAttribute>();
for (Map.Entry<Vertex<QueryAttribute>, Double>
vertexDoubleEntry : attributesMeasures.entrySet()) {
QueryAttribute attribute =
vertexDoubleEntry.getKey() .getvalue();
double measure = vertexDoubleEntry.getvValue();
DefiningAttribute definingAttribute = new
DefiningAttribute(attribute, measure);
definingAttributes.add(definingAttribute);
by
by

// vetron, mo iHiuianisye BepumHU Ipady

private void initializeFields(Graph<QueryAttribute>
attributesGraph) {

Collection<Vertex<QueryAttribute>> vertexes =
attributesGraph.getVertexes();

numberOfUnprocessedVertexes = new
Atomiclnteger(vertexes.size());

for(Vertex<QueryAttribute> vertex : vertexes){
Integer numberOfChildren =
calculateNumberOfChildren(vertex);
numberOfUnprocessedChildren.put(vertex, new
Atomiclnteger(numberOfChildren));
1T(numberOfChildren == 0){
vertexesToProcess.add(vertex);

}
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+

private Integer
calculateNumberOfChildren(Vertex<QueryAttribute> vertex) {
return vertex.getOutgoingConnections().size();

}

// MverTon nimniky BCix UMCIIOBMX BHadYeHb
private void calculateMeasures() {

while(notAllVertexesWereProcessed()){
1T(vertexesToProcess.size() > 0){
Vertex<QueryAttribute> nextVertex =
getVertexAndUpdateCounter();
calculateMeasure(nextVertex);
updateParents(nextVertex);

}

private Vertex<QueryAttribute> getVertexAndUpdateCounter() {
Vertex<QueryAttribute> nextVertex =
vertexesToProcess.remove();
numberOfUnprocessedVertexes.decrementAndGet();
return nextVertex;

}

private void updateParents(Vertex<QueryAttribute>
nextVertex) {
Collection<VertexConnection<QueryAttribute>> iIngoing =
nextVertex.getlngoingConnections();
for (VertexConnection<QueryAttribute> connection :
ingoing) {
Vertex<QueryAttribute> parent =
connection.getParent();
AtomiclInteger numberOfRemainingChildren =
numberOfUnprocessedChildren.get(parent);
Iint updatedvValue =
numberOfRemainingChildren.decrementAndGet();
i1T(updatedvalue == 0){
vertexesToProcess.add(parent);

}
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}

// verorn ninniky UMCIOBOTO SHAUYEHHSA [IE€BHOL BEpPIMHU

private void calculateMeasure(Vertex<QueryAttribute>
nextVertex) {
double measure = 1;
Collection<VertexConnection<QueryAttribute>> connections
= nextVertex.getOutgoingConnections();
for (VertexConnection<QueryAttribute> connection :
connections) {
double childMeasure =
getPartOfChi ldMeasure(connection);
measure += childMeasure;

}

attributesMeasures.put(nextVertex, measure);

+

// veron nimcoMyBaHHSA UMCIJIOBMX BHAUEHbL, BPAXOBOUM UMCJIIOB1

SHAUYEHHA BepLLIMH—HOTOMKiB

private double
getPartOfChi ldMeasure(VertexConnection<QueryAttribute>
connection) {
Vertex<QueryAttribute> vertex = connection.getChild();
double measure = attributesMeasures.get(vertex);
int numberOfParentsOfChild =
vertex.getlngoingConnections().size();
double result = measure / numberOfParentsOfChild;
result = new BigDecimal(result).setScale(l,
RoundingMode .UP) .doubleValue();
return result;

+

private boolean notAllVertexesWereProcessed() {
return numberOfUnprocessedVertexes.get() != O;

}
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HOIATOK B
KOJI AJITOPUTMY KJIACU®DIKALIII 3B’ 43KIB

package diploma.logic.algos;

import diploma.logic.algos.entities.*;
import java.util.*;

public class ConnectionAlgorithm {

private Set<AlgoConnection> connectionSet;

private List<List<AlgoConnectionlnstance>>
connectionlnstancelLists;

private List<AlgoMassProblem> massProblemList;

private Map<AlgoConnection, Set<AlgoConnectionlnstance>>
groupedConnectionlnstances;

private Map<AlgoConnection, Double> stability,
inevitability;

private Map<AlgoMassProblem,
List<List<AlgoConnectionlnstance>>> groupedMassProblems;

private Map<AlgoMassProblem, Map<AlgoConnection,
Set<AlgoConnectionlnstance>>> groupedMassProblemsConnections;

private Map<AlgoMassProblem, Map<AlgoConnection, Double>>
createProbability, destroyProbability;

public ConnectionAlgorithm(){

connectionSet = new LinkedHashSet<AlgoConnection>();

connectionlinstanceLists = new
ArrayList<List<AlgoConnectionlnstance>>();

groupedConnectionlnstances = new
LinkedHashMap<AlgoConnection, Set<AlgoConnectionlnstance>>();

stability = new LinkedHashMap<AlgoConnection, Double>();

inevitability = new LinkedHashMap<AlgoConnection,
Double>();

massProblemList = new ArrayList<AlgoMassProblem>();

groupedMassProblems = new LinkedHashMap<AlgoMassProblem,
List<List<AlgoConnectionlnstance>>>();

groupedMassProblemsConnections = new
LinkedHashMap<AlgoMassProblem, Map<AlgoConnection,
Set<AlgoConnectionlnstance>>>();

createProbability = new LinkedHashMap<AlgoMassProblem,
Map<AlgoConnection, Double>>();

destroyProbability = new LinkedHashMap<AlgoMassProblem,
Map<AlgoConnection, Double>>();

}

// veron, mo iHiuianizsye noyaTok poBOTH aAJTOPUTMY

public void calculate(Set<AlgoConnection> connectionSet,
List<List<AlgoConnectionlnstance>>
connectionlnstancelLists,
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List<AlgoMassProblem>
massProblemList){
this.connectionSet = connectionSet;
this.connectionlnstanceLists = connectionlnstancelLists;
this.massProblemList = massProblemList;

groupByConnection();
calculateStability();
calculatelnevitability();
calculateMassProblemsScales();
showStat();

}

// veTon rpynyBaHHA EK3EeMIJIAP1B IO 3B~ A3KaM

private void groupByConnection(){
for(AlgoConnection connection : connectionSet){
groupedConnectionlnstances.put(connection,
findByConnection(connection));

//MeTO,I[ TIOIMYy K eK3eMIJIAPiB o IiIxX 3B~ 43KaM
YKY p

private Set<AlgoConnectionlnstance>
findByConnection(AlgoConnection connection){
Set<AlgoConnectionlnstance> groupedConnectionlnstanceSet
= new LinkedHashSet<AlgoConnectionlnstance>();

for(List<AlgoConnectionlnstance> list :
connectionlnstancelLists) {
for (AlgoConnectionlnstance connectionlnstance :
list) {
if
(connection.getObj1() .getObjectinstanceList().contains(new
AlgoObjInstance(connectionlnstance.getFieldl())) &&

connection.getObj2() .getObjectinstanceList() .contains(new
AlgoObj Instance(connectioninstance.getField2()))) {

groupedConnectionlnstanceSet.add(connectionlnstance);

}
}
}

return groupedConnectionlnstanceSet;

}

// veron nimniky crabimbHoCTi

private void calculateStability(){
Set<AlgoConnectionlnstance> connectionlnstanceSet;
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for(Map.Entry entry :
groupedConnectionlnstances.entrySet()){
intn =0, m=0;
connectionlnstanceSet = (Set)entry.getValue();

for(AlgoConnectionlnstance connectionlnstance :
connectionlnstanceSet){
n +=
findRepeatsByConnectionlnstance(connectionlnstance);
m +=
findLinkedRepeatsByConnectionlnstance(connectionlnstance);

}

stability.put((AlgoConnection)entry.getkey(),
(double)m/n);

+

// verTon minniky HEMMHYYOCTL

private void calculatelnevitability(){
Set<AlgoConnectionlnstance> connectionlnstanceSet;
for(Map.Entry entry :
groupedConnectionlnstances.entrySet()){
intn =0, m=0;
connectionlnstanceSet = (Set)entry.getValue();

for(AlgoConnectionlnstance connectionlnstance :
connectionlnstanceSet){
n +=
findRepeatsByConnectionlnstance(connectionlnstance);
m +=
findEmergenceByConnectionlnstance(connectionlnstance);

}

inevitability.put((AlgoConnection)entry.getKey(),
(double)m/n);
by

}

private int
findRepeatsByConnectionlnstance(AlgoConnectionlnstance
connectionlnstance){
int n = 0;

for(List<AlgoConnectionlnstance> list :
connectionlnstancelLists){
if(list.contains(connectioninstance)){
n++;
by
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return n;

}

private int
findLinkedRepeatsByConnectionlnstance(AlgoConnectionlnstance
connectionlnstance){
int m = 0;
boolean repeatFlag = false;

for(List<AlgoConnectionlnstance> list :
connectionlnstanceLists){
if(list.contains(connectionlnstance)){
i1f(repeatFlag){
m++;
by

repeatFlag = true;
} else repeatFlag = false;

}

return m;

}

private int
findEmergenceByConnectionlnstance(AlgoConnectionlnstance
connectionlnstance){
int m = 0;
boolean repeatFlag = false;

for(List<AlgoConnectionlnstance> list :
connectionlnstancelLists){
if(list.contains(connectionlinstance)){
iIT('repeatFlag){
m++:
by

repeatFlag = true;
} else repeatFlag = false;

}

return m;

}

// meTonm, mo ininianisye nimmik mMmoBipHicTe nosaBu 1 npornaxi
3B’ 43Ky

public void calculateMassProblemsScales(){
groupConnectionlnstancesByMassProblems();
groupConnectionsByMassProblems();
calculateCreateDestroyProbability();

}

private void groupConnectionlnstancesByMassProblems(){
for(AlgoMassProblem massProblem : massProblemList){
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groupedMassProblems.put(massProblem,
getConnectionlnstancePairList(massProblem));

by

by

private void groupConnectionsByMassProblems(){
for(AlgoMassProblem massProblem : massProblemList){

groupedMassProblemsConnections.put(massProblem,
groupMassProblemConnectionlnstancesByConnection(massProblem));

}
+

private List<List<AlgoConnectionlnstance>>
getConnectionlnstancePairList(AlgoMassProblem massProblem){
List<List<AlgoConnectionlnstance>>
massProblemConnectionlnstanceList = new
ArrayList<List<AlgoConnectionlnstance>>();

for(int i = 0; i < massProblemList.size(); i++){
if(massProblemList.get(i1).equals(massProblem)){

massProblemConnectionlinstanceList.add(connectionlnstancelLists.ge

t(i));

massProblemConnectioninstanceList.add(connectionlnstancelLists.ge

Tt + 1));
}
}

return massProblemConnectionlnstanceList;

}

private Map<AlgoConnection, Set<AlgoConnectionlnstance>>
groupMassProblemConnectionlnstancesByConnection(AlgoMassProblem
massProblem){
Map<AlgoConnection, Set<AlgoConnectionlnstance>>
groupedMassProblemConnectionlnstances = new
LinkedHashMap<AlgoConnection, Set<AlgoConnectionlnstance>>();

for(Map.Entry entry : groupedMassProblems.entrySet()){
if(entry.getKey() .equals(massProblem)){
for(AlgoConnection connection : connectionSet){

groupedMassProblemConnectionlnstances.put(connection,
findByConnection(connection,
(List<List<AlgoConnectionlnstance>>)entry.getValue()));

}
}
}

return groupedMassProblemConnectionlnstances;
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private Set<AlgoConnectionlnstance>
findByConnection(AlgoConnection connection,
List<List<AlgoConnectionlnstance>>
massProblemConnectionlinstancesList){
Set<AlgoConnectionlnstance> connectionlnstances = new
LinkedHashSet<AlgoConnectionlnstance>();

for(List<AlgoConnectionlnstance> list :
massProblemConnectionlinstancesList){
for(AlgoConnectionlnstance connectionlnstance :
list){
it
(connection.getObjl().getObjectlnstanceList().contains(new
AlgoObj Instance(connectionlinstance.getField1l())) &&

connection.getObj2() .getObjectinstanceList() .contains(new
AlgoObj Instance(connectioninstance.getField2()))) {
connectionlnstances.add(connectionlnstance);
by

}

return connectionlnstances;

}

private void calculateCreateDestroyProbability(){
Map<AlgoConnection, Set<AlgoConnectionlnstance>>
groupedConnectionlnstanceMap;

for(Map.Entry entry :
groupedMassProblemsConnections.entrySet()){
groupedConnectionlnstanceMap = (Map<AlgoConnection,
Set<AlgoConnectionlnstance>>)entry.getValue();
List<List<AlgoConnectionlnstance>> connlnstanceLists
= groupedMassProblems.get(entry.getkey());

createProbability.put((AlgoMassProblem)entry.getkey(),
calculateMassProblemCreateProbability(connlnstancelLists,
groupedConnectionlnstanceMap));

destroyProbability.put((AlgoMassProblem)entry.getKey(),
calculateMassProblemDestroyProbability(conninstancelLists,
groupedConnectionlnstanceMap));

// veron nimnikxy MMOBIiPHOCT1 MIOSBM BB 93K
Y P N4

private Map<AlgoConnection, Double>
calculateMassProblemCreateProbability(List<List<AlgoConnectionlin
stance>> connlnstancelLists,
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Map<AlgoConnection, Set<AlgoConnectionlnstance>>
connConnectionlnstanceSet){

Map<AlgoConnection, Double> connectionValueMap = new
LinkedHashMap<AlgoConnection, Double>();

for(Map.Entry entry :
connConnectionlnstanceSet.entrySet()){
int Jj =0, k =0;
for(AlgoConnectionlnstance connlnstance :
(Set<AlgoConnectionlnstance>)entry.getValue()){
intm=0, n=0;
boolean repeatFlag = false;
for(int 1 = 0; 1 < connlnstancelLists.size();

1++){
iT(connlnstanceLists.get(1).contains(connilnstance)){
iIT('repeatFlag){
1IT(r 1= 0){
m++;
by
be

repeatFlag = true;
} else repeatFlag = false;

n++;
}

Jo+=m
k += n;

connectionValueMap.put((AlgoConnection)entry.getkey(),
(double)j/k);

}

return connectionValueMap;

}

// veron nimniky MMoBipHOCTI mpomaxi 3B’ A3KY

private Map<AlgoConnection, Double>
calculateMassProblemDestroyProbability(List<List<AlgoConnectionl
nstance>> connlnstancelLists,

Map<AlgoConnection, Set<AlgoConnectionlnstance>>
connConnectionlinstanceSet) {

Map<AlgoConnection, Double> connectionValueMap = new
LinkedHashMap<AlgoConnection, Double>();

for(Map.Entry entry :
connConnectionlnstanceSet.entrySet()){
int j =0, k =0;



56

for(AlgoConnectionlnstance connlnstance :
(Set<AlgoConnectionlnstance>)entry.getValue()){
intm =0, n=0;
boolean repeatFlag = false;
for(int 1 = 0; 1 < connlnstancelLists.size();

1++){

iT(connlnstanceLists.get(1).contains(connlnstance)){
repeatFlag = true;

} else {
i1fT(repeatFlag){

if(i 1= 0){

m++
b

repeatFlag = false;

R
+ +

connectionValueMap.put((AlgoConnection)entry.getkey(),
(double)j/k);

}

return connectionValueMap;

}

public Map<AlgoConnection, Double> getStability(){
return stability;
by

public Map<AlgoConnection, Double> getlnevitability(){
return inevitability;
by

public Map<AlgoMassProblem, Map<AlgoConnection, Double>>
getCreateProbability(){
return createProbability;
by

public Map<AlgoMassProblem, Map<AlgoConnection, Double>>
getDestroyProbability(){
return destroyProbability;
}



Elements ~ XML Upload = Statistic ~

The subject area is part of the real world described according to established criteria or it can be the
knowledge used to indicate the scope of any human activity.

Objects, as the basic forming elements of any SD, are the projections of universal entities. Objects have
explicitly specified behavior, so changing the state of any entity can lead to a change in the state of the
entire SD to which it belongs.

Connections are the second fundamental elements of the SD, they form a physical and information
structure between the objects. For example, the same set of objects can describe several different SDs,
having a different set of connections. Any relationship is characterized by its stability and inevitability.
Stability is responsible for the fundamental nature of the properties of the SD. Inevitability determines the
probability of occurrence of a specific connection instance at the next iteration.

Show Info

Mass problems are the third fundamental components of the SD. The mass problem is a certain pattern of
the task imposed on the SD. At the most mass problem there is an infinite number of decisions that is
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