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Struktura seminarskog rada
e0

O programu

Struktura programa
» Python engine za generisanje podataka
> Baza podataka
» Java program baziran na MVC-u
Motivacija za temu:
> Primena verovatnode i statistike
» Duboko poznavanje samog fudbala

» Kompleksnost same tematike
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Struktura seminarskog rada
o] ]

Paradigme koje su javile

Koris¢ene paradigme:

» Skript paradigma (Python)
Paradigma upitnih jezika (SQL)
Objektna paradigma (Java)

v

v

» Komponentna paradigma (JavaFX)

v

Konkurentna paradigma (Java niti)

v

Funkcionalna paradigma (Java lambda izrazi)

v

Vizuelna paradigma (UML dijagrami i konstrukcija automata)
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Python engine
90000000

Python engine za generisanje podataka

Koliko je podataka potrebno (na nivou sloga baze podataka) za
simulaciju fudbalske utakmice?

1 tim — ime lige, ime tima, logo tima

1 igrac — ime, prezime, datum rodenja, tim, slika, 20 ocena
Uzmimo: 10 timova, 11 igraca Ukupno:

10 % 11 % (20 + 6) + 10 * 4 = 2900 slogova!
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Python engine
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Python engine za generisanje podataka

Pitanje od milion dolara?

Sta radi programer kada treba da uradi vide od 5 (ili 2900) puta
istu stvar, iako mu pada tesko i da samo jednom to radi?
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Python engine
[e]e] lelelele]e]

Python engine za generisanje podataka

Pitanje od milion dolara?

Napravi program koji to uradi za njega.
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Python engine
[e]e]e] lelele]e]

Python engine za generisanje podataka
Struktura

igraci timovi

.html .html

) . Python engine

lige slike, ostalo > csv podaci mySQL baza
.html _html podataka

www.pesmaster.org
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ju¢ak  Zahvalnica

Struktura seminarskog rada Python engine Baza podataka Java program Algoritam simulacije Za
[e]e]e]e] Telele] ) O

Python engine za generisanje podataka
HTML podaci

ayer-index

//console. log(navigator .userAgent);
Heighted P:

if ((navigator.userAgent).index0f("Opera Mini") > -1 | (navigator.userAgent). index0f("0

pera Mobi") 3 -1)
st.add("opera");
ntById("search-input").valve = "Test";

ng Opera Mobile i

</seript
<div class="nain-contatner">

lass="nain

anelink” href="/luiz-g
vellow

adsbygoogle || [1)-push({})

TSP Neranja Matic.htnl[+ htnl  utf-s[unix] < EEETIITOEE]
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Struktura seminarskog rada Python engine Baza podataka Java program Algoritam simulacije  Zakljuéak Zahvalnica
[e]e]e]ele] lele]

Python engine za generisanje podataka
Python kod

tr__ (self)
self.nane. 1just(20) + self.surnane.ljust(20) + str(self.overall).ljust(4)

generate_regex_for_:
regex t

generate_regex_for.

regex += r
regex

generate_regex_for_¢
cl

regex = h1

regex

get_pl b ata, stats, name, surnane):
dragon_stats
st; stats

res = re.search(generate_regex_for_statsi(stat), data)
generate_players_csv.py python  utf-8[unix] EEEMIETEEY
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Struktura seminarskog rada Python engine Baza podataka Java program Algoritam simulacije  Zaklju¢ak
[} [ee]e]ele]e] o] [e]e]e]e} 000000000000 00000 000

Python engine za generisanje podataka
CSV podaci

S playeid, Attacking Prouees, Oriboling, Lo pass Lot pass Funshiog Place Kickingexder, 06| o 10 pLayer_id rane,srtane s 0n, Gt o birth
fensive Provess,sal Pow over ,80dy ail 103
1,58,86,62,77,91,84,75,45,46 BiE ek et

1,5,Dant Alves, cb,2616-01-03
e
1,7,Neynar, Slva, cb, 2

15 marc o tra.eh,s016.01:03
1,9,Adriano,Correira, cb,2016-01-63

2,14, Lazaros, Christodoulopoulos, cb, 2016-61-03
2,15, Eder  Lopez, cb, 2616-61-03
2,16, Antonio, Cassano, cb, 2016-01-03

8 2,17,Vasco,Regini, cb, 2016-01-03
2,18, Niklas, Moisander ,cb, 2016-01-03

2,19, Eniliano, Viviano,cb,2016-61-03

15,40,56,56,66,45,45,55,59,43,86,63,62,82,80,81 2,20, atias, Silvestre, cb,2016-61-03
20,52,59,70,67,56,64,82,82,79,72,64,64,82,88,77 2,21, Fernando, Martins  cb, 2016-01-03

21,71,64,75,68,66,72,63,77,66,74,79,77,73,82,75 Bl R e
22,66,79,82,74,69,66,75,63,63,76,78,75,76,65,78 10
823

24784,86,87,82,77,78,59,60,58,79,79,85,75,69,86
25,8986,66,58,90,67,88.,55,56,86,85.78,84,68,57
26,80,89,83,78,75,62,54,59,62,73,87,92,63,58,84
21,63,65,70,69,64,53,86,86,86,79,78,73,85,83,83
28,87,83,92,89,75,52,73,69,57,80,12,70,76,10,85
29,62,55,70,64,48,58,93,52,88,74,61,60,01,78,81
30,75,76,72,71,60,55,86,85,84,76,78,75,84,83,82
31,66,80,85,52,62,67,52,86,84,80,74,78,57,0,58
32,74,74,90,75,64,59,65,83,84,69,85,52,77,74,93
33,42,58,65,64,45,45,55,56,42,82, 73,73,88,86,58
34169,69,75,79,61,53,52,88,93,84,85,04,89,7,99 435, Thiago,Alcantara,cb, 2016-01-63
35,72,92,87,98,76,16,16,68,13,74,14,52,18,74,90 37 4,36, Rober
36,91,85,79,68,91,61,85,53,50,85,81,81,87,64,90 437, Franck,
37,82,97,85,84,85,79,63,60,55, 77,86,91,19,69,90 438, xabt Atonso, cb, 2916-01-63
38,72,76,91,96,63,88, 72,54, 77,89,64,65,76,67.86 439 Arturo, Vidstcb, 2016-01-03
39,81,82,82,83,62,82,77,86,87,83,76,78,80,66,90 440 Holger Badstuber ,cb, 2016-01-63
40,65,74,79,87,64,81,81,86,83,80,73,71,84,78,84 441,Arjen, Robben, cb, 2016-01-63
41,89 o0, ; 4742,Philip, Lahn,cb,2016-01-63
3 2170 55.8453.54.54,02.85.95.75 1,81, 15,7289 443, anuellever ,cb, 2016-01-63
56.50.83.86,56,56,74,71,89,88,84,81,95,99,87 4744,David,Alaba, cb, 3916-01-63
players_stats. csv utf-8dos]

p\zym,sms csv" [dos] S6L, 2876C

Zahvalnica
o]
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Python engine
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Python engine za generisanje podataka
Baza podataka

Applications yTo ¢e6 2 13:22 (0:09, 97%)
localhost / localhost / seminarski / players | phpMyAdmin 4.0.10deb1 - Google Chrome

4 Localhost / localho Nemanja

Q@ ¢ ® [ localhost 4 #PHA % O 9 M

Apps K Booknarks [l Happiness v Simulacija Fudbal B pentesting BN 16M 082 fuckers BN python BN science B8 Other booknarks

php
o8GO 'S [] Browse 3 Structure [] SQL 4 Search ¥ Insert [ Export Import J* Operations ~® Tracking 3 Triggers
Recenttaes) gl e . tsam i player_id pame __ sumame posiion data.of.birth picture
S Edt BiCopy @Delete 1 1 ws  [suarez s |w7012¢ |[BLOB-121K8]
- nformation_schera B
L JEdt3iCopy @Delle 1 10 Sego Busquess am |1ses0716  [BLOB-115KE]
4 performance_schema & Edit 3 Copy @ Delete 1 1 Andres | Iniesta. cm 1984-05-11 |[BLOB - 12.1 KiB]
-1 phpmyadmin 7 Edit 3 Copy @ Delete 2 12 Edgar | Bareto cm 198407-15 | [BLOB - 12.7Kig]
g SE";L"E'S“ & Edit $i Copy @ Delete 2 13 Matia | Cassani m 1983.0825 | [BLOB-11.9KB]
o e JEdt 3éCopy @Delele 2 |14 |Lazaros |Chisiodouiopoulos v | 19861219 | [BLOB-11.6Kis]
8- losgue JEdtFiCopy @Dee2 15 Eder Loper s (19864115 |[BLOB-124K8]
offensive_stats o Edit 3¢ Copy @ Delete 2 16 Antonio | Cassano st 19820712 [BLOB - 12.9 KiB]
pleyeis) & Edit i Copy @ Delete 2 17 Vasco | Regini n 1990-09-09 |[BLOB - 11.2 Kig]
payers_od 2
8- players stats 3¢ Copy @ Delete 2 18 Nikas  Moisander b 19850929 | [BLOB - 12 KiB]
] summary_sats JEGt 3iCopy @Delele 2 |19 |Emilano |vivano o |wesi01 |[BLOB-11KE)
] teams. 3 Copy @ Delete 1 2 Gerard | Pique o 1987-02:02 | [BLOB - 12.4 KiB]
- testing o
oy @Delte2 (20 |matas |Sivesie @ (19840025 |[BLOB-13KB)
JEdt 3iCopy @Delele 2 |21 | Femando Marins ' |18820303  [BLOB-117KE]
FEt 3iCopy @Dokle 2 |22 | Roberto |Soriano am  |19910308 | LOB-12KE)
JEdt 3iCopy @Dekes 23 Eden Hazaa W |1es10107 |[BLOB-116KE]
JEdt3iCopy @Delele s |24 |osar |samos am (19910000 |[BLOB-125KB]
JEiit 3 Copy @Deieie’s 155 Dego|Gosia s lwesicor [pLos-135KE]
& Edit 3 Copy @ Delete 3 26 Wilian | Borges w 19880800 | [BLOB - 15.9 KiB]
JEdt 3iCopy @Delele s |27 Gy |cam @ lwsesici  [BLos-112KE]
JEtFiCopy @Dolie s 28 |Cosc | Fabrogas am  |w70504 |[BLOB-125KE]
. & Edit 3 Copy @ Delete 3 20 John | Teny 3 19801207 | [BLOB-12.1KiB] -
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Baza podataka
@000

Baza podataka

Baza podataka

Zasto baza podataka?
» performanse
> sigurnost

> prenosivost

v

manipulacija podataka

v

paralelna obrada

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet

Simulacija Fudbala - Project Aurora



Baza podataka
[e] le]e}

Baza podataka

Shema baze

uo seminarsk league
@ league_id : int(11)

& name : varchar(30)
< logo : longblob

no seminarsk players stats
@ player_id : int{9)

# overall : int{11)

# attacking_prowess : int(17)
# dribbling : int(3)

# low_pass : ini(8)

# lofted_pass : int(11)

# finishing : int(9)

4 place_kicking : ini(13)

+ header : Int(6)

# defensive prowess :int{17)
# ball_winning : int(12)

# kicking_power : int(13)

# speed : int(5)

# explosive_power : int{15)

Nemanja Micovi¢, Lazar Rankovi¢
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f g team_id : int(11)
‘ £ name : varchar(30)

# league_id : int{11)
| % logo : longblob

| ﬂo seminarsa players

l-\: # team_id : int(7)

@ player_id - int(9)

@ mame : varchar(30)

@ sumame : varchar(30)
@ position : varchar(g)
m date_of_birth : date
@ picture : longblob

ﬂ o i defensive_stats
7 team_name : varchar(20)
# shots_per_game : double

4 lackles_per_game : double

# interceptions_per_game : double
# fouls_per_game : double

4 offsides_per_game : double

# rating . double

ﬂ & skisummary_stats
@ team_name : varchar(20)

# shots_per_game : double

4 possession_per_game : double

# pass_success_per_game @ double
# aerial_won : double

4 rating : double

] o seminarsk offensive_stats
@ team_name : varchar(20)

# shots_per_game : double

Matematicki Fakultet



Baza podataka
[e]e] e}

Baza podataka
Slika baze

Applications yro be6 2 13:22 (0:09, o7) M (%
localhost / localhost / seminarski / players | phpMyAdmin 4.0.10deb1 - Google Chrome - o x
4 localhost / localho Nenanja

Q@ © ® [ locathost 4 #PHA

Apps K Booknarks [l Happiness v Simulacija Fudbal B pentesting BN 16M 082 fuckers BN python BN science B8 Other booknarks

abi: layers
php
o8GO 'S [] Browse ¥ Structure L] SQL 4 Search 3 Inset [i3 Export 5} Import J° Operations ® Tracking 3 Triggers
Recenttaes) gl e . tsam i player_id pame __ sumame posiion data.of.birth picture
S Edt BiCopy @Delete 1 1 ws  [suarez s |w7012¢ |[BLOB-121K8]
- nformation_schera
L JEdt3iCopy @Delle 1 10 Sego Busquess am |1ses0716  [BLOB-115KE]
4 performance_schema & Edit 3¢ Copy @ Delete 1 1 Andres | Iniesta. cm 1984-05-11 |[BLOB - 12.1 KiB]
%~ ) phpmyadmin 7 Edit 3¢ Copy @ Delete 2 12 Edgar  Bareto om 19840715 | [BLOB - 12.7Kig]
g SE";L"E'S“ & Edit 3 Copy @ Delete 2 13 Matia | Cassani m 1983.0825 | [BLOB-11.9KB]
o e JEdt 3éCopy @Delele 2 |14 |Lazaros |Chisiodouiopoulos v | 19861219 | [BLOB-11.6Kis]
8- losgue JEdtFiCopy @Dee2 15 Eder Loper s (19864115 |[BLOB-124K8]
-5 offensive_stats & Edit 3 Copy @ Delete 2 16 Antonio | Cassano st 19820712 [BLOB - 12.9 KiB]
bt players y Copy @ Delete 2 17 Vasco | Regini b 1990-09-09 |[BLOB - 11.2 Kig]
G payers o ‘
68551 players_ stats Copy @ Delete 2 18 Nikas  Moisander b 19850929 | [BLOB-12KiB]
] summary_sats JEGt 3iCopy @Delele 2 |19 |Emilano |vivano o |wesi01 |[BLOB-11KE)
] teams. Copy @ Delete 1 2 Gerard | Pique o 1987-02:02 | [BLOB - 12.4 KiB]
- testing o
Copy @Deee2 20 waas |siesre @ (19840025 |[BLOB-13KB)
JEdt 3iCopy @Delele 2 |21 | Femando Marins ' |18820303  [BLOB-117KE]
FEt 3iCopy @Dokle 2 |22 | Roberto |Soriano am  |19910308 | LOB-12KE)
JEdt 3iCopy @Dekes 23 Eden Hazaa W |1es10107 |[BLOB-116KE]
y, @Dees |26 oscar |samos am (19910000 |[BLOB-125KB]
@bseies 125 bego |Cosia s lwesicor [pLos-135KE]
©Deees 26 wiian |Bomes W (19880809 |[BLOB-159K8]
@beees |27 lcay |cam @ lwsesici  [BLos-112KE]
p @Dokes 28 |Coss | Fabregas am  |w70504 |[BLOB-125KE]
] y, @Deees 20 lwom  Temy @ |1e01207 |[BLOB-121K8] o

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet
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Baza podataka
[e]ele] ]

Baza podataka

Koris¢ena tehnologija

Koris¢ene tehnologije:
» mySQL
» PhpMyAdmin

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet
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Java program
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Java program

Zasto java?

Zasto java?
» portabilnost
» kvalitetan interfejs za rad sa bazom
» kvalitetna dokumentacija
» velika zajednica
» kvalitetno razvojno okruzenje
» velika kolic¢ina dostupnih biblioteka

> Intellij Idea

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet
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Java program
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Java program
MVC patern

MVC (Model, View, Controller) patern (engl. pattern) razdvaja
problem na 3 osnovne komponente.
Osnovni delovi:

» model (engl. model)
» pogled (engl. view)

» kontroler (engl. controller)

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet
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Java program

0O0@000000000

Java program
MVC patern

User action Update

Update Notify

Nemanja Mi Lazar Rankovi¢
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Java program
[e]e]e] lelelelele]ele]e)

Java program
UML dijagram klasa

@ Functionalinterface

D Runnable
t

& Thread | © intalizable |
< PLayer‘ © GameAutomaton | (3 S\mulat\onContrcuer‘ (3 L\neuDsControLler‘ © MainscreenController € ChooseTeamController
® Application ‘ c GeneraLFootbalLStatsContaimer|

& Main ‘

c DuetsEvaLuator| < Proje(tparams‘ c DBControHer‘
© Randembtil ‘ © Position ‘ © League ‘ © Team ‘

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet
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Java program
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Java program

Paradigme u javi

Koje se to paradigme javljaju u Javi?
» Objektna paradigma

» Komponentna paradigma

v

Konkurentna paradigma

v

Funkcionalna paradigma

v

Paradigma upitnih jezika

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet
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Java program
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Java program
Objektna paradigma

Koris¢eni elementi objektne paradigme:

» enkapsulacija objekata

v

nasledivanje

v

polimorfizam
biblioteke (yodatime, jdbc)

v

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet
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Java program
000000800000

Java program
Objektna paradigma

Applications yro be6 2 1 6B+ n (100)
imulation] - java - Intell IDEA 15.0.2
Edtt yiew povig alyze s Ves uindow Help

L3 Footballsinulation [ del - @ Ganeautonaton
e - e @ sinulationController. java
v CaFootballsinulation (-/Idesprosect siaulate(int )

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet
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Java program
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Java program

Komponentna paradigma

Application: 7o $e6 2 15:41

Mainscreen.fxml

File Edit View Insert Modify Amange Preview  Window  Help

Library Q o | [ Borderpane ) [C] Textrield : Welcome to Project Aurora Inspector
- Containers -
& Accordion

B Accordion (empty)

[ AnchorPane

[ Borderpane

[2] ButtonBar (Fx8)
jialogPane (empty) (FX8)
[2] DialogPane (FX8)

Prompt Text

Welcome to Project Aurora
T Text

Font

5 Flowpane Eaitable
B Gridpane
v Controls
B Menu
Alignment
B Miscelanous
Disable
B shapes
. e Choose teams opacity

Node Orient.
D) Visit us on github

Document o Visible

Hierarchy Coptaciug Focus Traver

unmw ane EaiiEn A Cache Shape

Center Shape

Exit Scale Shape

Opague Ins

Cursor

B Controller

Nemanja Micovi¢, Lazar Rankovi¢

Q e
Properties : TextField
Text

e to Project Aur

icome to Praject Aur

System 13px -

Specifc

Node

CENTER =
1

INHERIT =

Inherited (Default)

Layout : TextField
Code : TextField

Matematicki Fakultet
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Java program
0000000 0e000

Java program

Konkurentna paradigma

Program koristi java klasu Thread koju nasleduju neke od

implementiranih klasa.
Java niti omogucavaju kontrolu brzine simulacije, dodelu niti
samom automatu koji se izvrSava odvojeno od niti za iscrtavanje

interfejsa i sli¢no.

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet
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Java program
000000000800

Java program

Funkcionalna paradigma

Primena lambda izraza sa sortiranje.

Player getDribbler()

(ol
RandonUtil rand = RandonUtil()
val = rand. runif()
) {
rand. runif ()

wval = rand. runif()
(wal == )

homies. get(rand. getFromInterval(

homies get(rand getFromInterval(

Nemanja Micovi¢, Lazar Rankovi¢

Simulacija Fudbala - Project Aurora
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Java program
000000000080

Java program

Funkcionalna paradigma

Primena lambda izraza sa sortiranje.

sortPlayersByPosition()

HashMap=String, Integer= waluators = HashMap==()
valuators. p
valuators.p
valuators. p
valuators.p
valuators. p
valuators.p
valuators. p
valuators.p
valuators. p
valuators.p

ons. sort (ol, 02) -=

valuators. get(ol. getPosition{)) - waluators.get{o2. getPosition())

W “

"

i it o S e Yo S P

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet
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Java program

00000000000 e

Java program
Paradigma upitnih jezika

Koriséenje jezika SQL za komunikaciju sa bazom podataka.
e J

Nemanja Mi Lazar Rankovi¢
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Algoritam simulacije

®00000

Konacni deterministi¢ki automat

Konacni deterministicki automat

Formalna definicija

Definicija
Nedeterministicki konacni automat je uredena petorka
(L, Q,1,F,A).
Gde su:
> > azbuka

> Q skup stanja

v

| pocetna stanja

v

F zavrsna stanja

v

A skup prelaza po stanjima

Matematicki Fakultet
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Algoritam simulacije
(o] lelele]e)

Konacni deterministi¢ki automat

Konacni deterministicki automat

Formalna definicija

Definicija
Deterministicki konacni automat zadovljava prethodno datu
definiciju i vaZi:

> Ne postoje € prelazi

» =1

> Prelaz iz svakog stanja u naredno je jedinstveno odreden.

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet

Simulacija Fudbala - Project Aurora



Algoritam simulacije
00e000

Konacni deterministi¢ki automat

Algoritam za simulaciju

Automat se koristi za simulaciju utakmice.
Stanja automata su dogadaji iz fudbala poput:

» Tim A ima posed lopte

v

IgraC A iz tima B Sutira

Korner za tim A

v

v

Igra¢ A dodaje loptu igracu B

v

Igra¢ A oduzima loptu igracu B
Gol za tim A

v

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet
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Algoritam simulacije

[e]e]e] lele)
Konacni deterministi¢ki automat

Algoritam za simulaciju

failed

Nemanja Mi Lazar Rankovi¢
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Algoritam simulacije

[e]e]e]e] Jo]

Konacni deterministi¢ki automat

Algoritam za simulaciju

Prelazak automata iz stanje u stanje

Automat menja stanja na osnovu ishoda dogadaja koji se
simuliraju.

Kada tim A ima posed lopte, generiSu se verovatnoce (zasnovane
na podacima iz realnog Zivota) na osnovu kojih se donosi odluka
Sta tim A pokusava da uradi sa loptom.

Ishod bilo kakve akcije tima A se zasniva na pozivanju evaluacione
funkcije koja vraca ishod dogadaja koji se izracunava na osnovu
ocena igraca koji uCestuju u duelu.

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet
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Algoritam simulacije
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Konacni deterministi¢ki automat

Algoritam za simulaciju

Kako poboljsati nivo realnosti simulacije?

» Bolje modelovanje evaluacionih verovatnoéa

» Dodavanja novih stanja u automat (aut, penal, izmena...)

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet
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Zakljucak
@00

Dalji razvoj

Buduénost samog projekta?

Aplikacija je:

> skalabilna
dokumentovana
na GitHub-u
prati MVC

lako prosiriva

v

v

v

v
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Simulacija Fudbala - Project Aurora



Dalji razvoj

Buduénost algoritma za simulaciju?

Sta je potrebno dodati:
> uopsStavanje
> primena na druge sportove
> optimizacija

» formalna verifikacija

Nemanja Micovi¢, Lazar Rankovi¢

Matematicki Fakultet
ija Fudbala - Project Aurora




Zakljucak
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Pitanja

Pitanja?
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Zahvalnica
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Zahvalnica

za seminarski rad

Ovom prilikom bi smo se zahvalili dr. Mileni VujoSevi¢ Janici¢ na
pruzenoj prilici da kreiramo prikazani seminarski rad, kao i na
znanju koje smo stekli tokom slusanja kursa Programske
paradigme.

Zahvalili bismo i kolegi Cedomiru Dimi¢u koji nam je pomogao pri
unosu podataka u bazu podataka.

Nemanja Micovi¢, Lazar Rankovi¢ Matematicki Fakultet
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