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ABSTRAKT

Cilem diplomové prace je analyzovat, doplnit a rozsitit stavajici dispecinkovy systém
o nové zdroje dat zpozdéni a polohy spoji. Prace zahrnuje ptipojeni na SOAP [7] API
spole¢nosti SZDC, odkud se nacitd aktudlni zpozdéni a dalsi dopliitkové informace.
Utelem navrhu vypoétu zpozdéni a polohy vozil je p¥ipojeni se k RESTovému API
Polohavozu.cz a néasledné nacteni struktury vlakového spoje pomoci JavaMail API, s

nésledujicim ulozenim do databéaze stavajictho dispec¢inkovehé systému.

Klicova slova: Java, REST, SOAP, API, EXCEL, CSV, WSDL, JSON

ABSTRACT

The aim of this diploma thesis is to analyze, add and expand the existing dispatching
system by new sources of data of delay and position of trains. It will include a connection
of company SZDC to the SOAP [7] APL from where current delays will be loaded
and other additional informations. Connection to REST API polohavozu.cz will be
needed for the purpose of calculating delay and position of vehicles. The JavaMail will
be needed to load train connections data which will be saved to the database of an

existing dispatching system.

Keywords: Java, REST, SOAP, API, EXCEL, CSV, WSDL, JSON
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UVvVOoD

Tato diplomovéa préce je zaméiena na pozadavky dispecinkového systému. Z vétsi ¢asti
je zamérena na vypocet zpozdéni, respektive na modul vypoctu zpozdéni.

Teoreticka ¢ast se vénuje prostfedktim, nastrojim a frameworkim pouzitym pii re-
alizaci této préce.

Kratky pohled je také vénovan analyze systému pomoci diferen¢ni analyzy. V nésle-
dujicich kapitolach je rozveden jak soucasny stav, tak moznosti na vylepSeni v novém
modulu zpozdéni. Jsou zde také predstaveny navrhy variant cilového stavu. Technické
feSeni néasleduje ve ¢tvrté kapitole.

Zavér prace je vénovan projektové ¢asti a distribuci zpozdéni. Je zde zdrojovymi

kody prokladan postup a popis béhem realizace praci nejen na datovém rozhrani.
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I. TEORETICKA CAST
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1 Vyvojové nastroje, protokoly a aplikace

Pro vyvoj v této diplomové praci bude pouzito mnoho ruznych frameworki, komuni-

kac¢nich protokolt a jejich znalost je klicova k tispésnému dokonceni projektu.

Spring Framework
Hibernate framework
Apache Maven
SOAP

WSDL

SoapUI

REST

JSON

Postman
JavaMail

(ONAY

PostGIS

1.1 Spring

Spring Framework 8] (dale jen spring) je populdrni open-source [14] pro vyvoj J2EE |9]
aplikaci. Jadro springu [2| vyuziva navrhovy vzor IoC (Inversion of Control [10]) a je
oznacovan jako ToC kontejner. Tento ndvrhovy vzor funguje na principu pfesunuti zod-
povédnosti za vytvoreni a provazani objektlu z aplikace na framework.

Objekty lze ziskat prostFednictvim Dependency Injection [11] neboli vsazovani za-
vislosti (Obr. 1.1). Jedna se o specialni piipad IoC. Dependency Injection lze realizovat
tfemi zptsoby

e Setter Injection,

e Constructor Injection,
e Interface Injection.

ManagementController —-- DependencylnjectionContainer

class class -—-- —=p| TenantStore class

.
#
—_———
~

-. 3 ITenantStore —---
interface

Obr. 1.1 Nahled moznosti dependency injection

Vytvarené objekty se nazyvaji JavaBeans [12|. Ty jsou vytvafreny typicky na zakladé
nac¢teni konfigura¢niho souboru ve formatu XML [13], ktery obsahuje definice téchto
Beans. Spring se nezabyva feSenim jiz vyfeSenych problémi. Misto toho vyuziva pro-
vérenych a dobte fungujicich existujicich open-source nastroji, které v sobé integruje.
Tim se stava jejich pouziti ¢asto jednodussim. Spring je modulérni framework. Umoz-
fiuje vyuZit jen ¢ast, ktera se zrovna hodi k feSeni daného problému. Ucelem springu

je:
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e zjednoduseni navrhu J2EE aplikaci se zaméfenim na architekturu aplikace (misto
na technologie),

e jednoduché testovatelnost,

e neinvazivni rozvoj a modularita.

1.2 Hibernate

Hibernate framework [15] je napsany v jazyce Java [16], ktery umoziuje tzv. objektove-
rela¢nf mapovani (ORM [17]). Usnadiuje feSeni otazky zachovani dat objektii i po ukon-
¢eni béhu aplikace. Hibernate poskytuje zpiisob, pomoci néhoz je mozné zachovat stav
objekti mezi dvéma spusténymi aplikacemi. Rikéme tedy, ze udrzuje data persistentni.
Dosahuje toho pomoci ORM, coZz znamend, 7ze mapuje Java objekty na entity v rela¢ni
databazi. K tomu pouziva tzv. mapovaci soubory, ve kterych je popsano, jakym zptiso-
bem se maji data z objektu transformovat do databaze a naopak, a jakym zpusobem

se z databazovych tabulek maji vytvorit objekty (Obr. 1.2).

\ App\ica’cmn i
POJOs [<- ’\Ob]ecgt.;% Mappmg
hibernate. cfguml

JDE}C | &

"W [
WESSONL M actory
g | e RlILIE (’L,.'

ir Sessi on |

DB

Obr. 1.2 Priklad integrace Hibernate do
projektu [33]

Druhy zptsob mapovani objekt je pouziti anotace misto mapovacich soubort. V Hi-
bernate se tedy pracuje s béznymi business objekty, pri¢emz mohou byt sloupce tabulky
spojeny piimo s atributy objektu, nebo mohou byt pfipojeny skrze metody get/set
a metody hashCode() a equals(). Nutno podotknout, Ze nelze pouzit EJB [18] (viz
JavaBean), ale pouze klasické objekty - tzv. POJO (Plain Old Java Object) [19]. Poté,
co jsou objekty ulozené v databazi, se na né lze dotazovat jazykem HQL (Hibernate

Query Language), ktery je odvozen z SQL [20] a je mu tedy velice podobny.
1.3 Maven

Apache Maven [21] je nastroj pro spravu, fizeni a automatizaci sestaveni aplikace.
Ackoliv je mozné pouzit tento nastroj pro projekty psané v riznych programovacich
jazycich, podporovan je predevsim jazyk Java. Zakladnim principem fungovani Mavenu

je popsani projektu pomoci POM.
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project-dedicated public forges (multi-projects)
staging repaositories staging repositories
NYE | | e s [
A
rsync p 4Sh
(deprdcated) \)
central aggregation

Independant
public repositories

+ + JBoss
central CDN | | mirrors E
A

A
1

cathe

|

central | Repository Manager |1
(defhult) —Y
settings.xml |
<mirrorOf>

pom . xml

Maven | <repository>

Users —{local repository] <pluginRepositorys>

Obr. 1.3 Priklad integrace Maven repository [34]

Tento model popisuje softwarovy projekt nejen z pohledu jeho zdrojového kodu, ale
véetné zavislosti na externich knihovnach, popisu procesu sestaveni projektu a riznych
funkei s tim spojenych (jako je spousténi testi, sbhirani informaci o zdrojovych kodech
a podobné). Maven [3] sdm je postaven na modularni architektute a funguje na principu
volani jednotlivych pluginii. Maven pouze obstarava dodani a spusténi nadefinovanych
pluginti. Maven nemé zadné vlastni grafické uzivatelské rozhrani a bézi pouze na piika-
zové tadce a pluginy tak mohou vyuzivat vSechny néstroje, které dokazi komunikovat
pomoci standardnich vstupii.

POM soubor poskytuje vSsechny konfigurace pro jeden projekt. Za timto tcelem je
definované jednoducha XML struktura, kterd popisuje jednotlivé ¢asti projektu a jeho
zavislosti na externich knihovnéach a nastrojich. Soucasné je mozné definovat konstanty,
které pak mohou vyuzit jednotlivé pluginy. Tento XML dokument se nachézi v koieno-
vém adresafi projektu a je pojmenovan pom.xml. Pokud je projekt slozen z vice dil¢ich
projekt nebo moduli, kazdy z nich ma pak svij vlastni pom.xml soubor, ktery dédi
vlastnosti od nadfazeného souboru a mize pfidavat dalsi polozky. Diky této strukture
je pak mozné sestavit cely projekt jedinym piikazem. V pom.xml je mozné u kazdého
projektu nadefinovat jeho zavislosti na externich knihovnéach.

Jednotlivé prvky Artifacts jsou jednozna¢né definovany podle atributi viz. (Kod. 1.1).
Maven pak automaticky vyhleda a nainstaluje potfebné knihovny. Samotné vyhleda-
vani probiha v definovanych tlozistich (repository). Kromé globalni maven repository,

VY

kteréd je vefejné piistupnd, je mozné zalozit i dalsi soukroma nebo firemni tlozisté.

Kod. 1.1 pomExample.xml

<project>
<!l— model version is always 4.0.0 for Maven 2.x POMs —>
<modelVersion>4.0.0</modelVersion>

<l— project coordinates, i.e. a group of values which
uniquely identify this project —>

<groupId>com.mycompany.app</groupId>
<artifactId>my—app</artifactId>
<version>1.0</version>
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<l— library dependencies —>

<dependencies>
<dependency>

<l— coordinates of the required library —>

<groupId>junit</groupId>
<artifactId>junit</artifactId>
<version>3.8.1</version>

<l— this dependency is only used for running and compiling tests —>
<scope>test</scope>

</dependency>
</dependencies>
</project>

1.4 SOAP

SOAP [7] je protokolem pro vyménu zprav zalozenych na XML pfes sit, hlavné pomoci
HTTP [32]. Format SOAP tvoii zakladni vrstvu komunikace mezi webovymi sluzbami
Sablon pro komunikaci na protokolu SOAP. Nejznaméjsi z nich je RPC sablona, kde je-
den z tcastnik komunikace je klient a na druhé strané je server. Server ihned odpovida

na pozadavky klienta.
1.4.1 WSDL

WSDL [23] je jazykem pro popis funkci, jez nabizi tzv. webova sluzba, a dale pro popis
vstupt a vystupa téchto funkei (jinymi slovy, co webova sluzba poskytuje a jak si
o to Fici). Jelikoz webova sluzba v principu komunikuje protokolem SOAP, WSDL
zpravidla popisuje SOAP komunikaci. WSDL vychézi z formatu XML. Podporované
operace a zpravy jsou popsany abstraktné, a potom se omezuji na konkrétni sitovy
protokol a formét zprévy. Z toho plyne, ze WSDL popisuje vefejné rozhrani webové

sluzby.
1.4.2 SoapUl

SoapUI [25] je open source aplikace pro testovani webovych sluzeb pro architektury
orientované na sluzby (SOA [26]) a REST. Jeji funkce zahrnuji kontrolu webovych
sluzeb od provolani pfes testovani funkénosti az po testovani vysledki dotazii na shodu
s o¢ekavanym vysledkem.

Komerc¢ni verze SoapUI Pro, ktera se zaméruje hlavné na funkce uréené ke zvyseni
produktivity, byla také vyvinuta firmou Eviware. V roce 2011 spolecnost SmartBear
Software firmu Eviware koupila. Projekt SoapUI byl zpocatku (v zafi 2005) pieveden
do spole¢nosti SourceForge. Je to svobodny software, licencovany na zakladé podminek
vefejné licence Evropské unie.

Je postaven vyhradné na platformé Java a pouziva rozhrani Swing pro uzivatelské
rozhrani. To znamend, ze SoapUI je multiplatformni. Dnes SoapUI podporuji vSechny
hlavni vyvojova prostiedi (Obr. 1.4) (IDE [24]), jako je napi. IDEA, Eclipse nebo
NetBeans a spousta dalsich. SoapUI muze testovat webové sluzby SOAP a REST,
JMS [28]|, AMF |27], stejné jako volani HTTP(S) a JDBC [29].

e Vyhody
— je jednoduse citelnéjsi pro ¢lovéka.

e Nevyhody
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Simple Object Access

JMS- Java Messaging Profocol Web Servi
Service SO
T Definition Language
SOAP/WSDL

Java
Database
Connectivity

REST-
Representational
State Transfer

HTTP/HTTPS

HTTPS- Hyper Text
AMF- Action Transmission Protocol
Message Format Secured

HTTP- Hyper Text Transmission
Protocol

Obr. 1.4 Podporované protokoly SOAP-UT |30]

— komplexni zapis komunikace,
— slozitost,
— pomalé zpracovani jednotlivymi systémy (slozité na parsovani a validaci).

1.5 REST

REST |[31] je architektura rozhrani, navrzena pro distribuovana prostiedi. REST na-
vrhl a popsal v roce 2000 Roy Fielding (jeden ze spoluautoru protokolu HTTP [32])
v rdmci diserta¢ni prace Architectural Styles and the Design of Network-based Soft-
ware Architectures [6]. Rozhrani REST je pouzitelné pro jednotny a snadny pfistup
ke zdrojium (resources). Zdrojem mohou byt data, stejné jako stavy aplikace (pokud
je lze popsat konkrétnimi daty). REST je tedy na rozdil od znaméjsich XML-RPC ¢
SOAP, orientovan datové, nikoli proceduralné. VSechny zdroje maji vlastni identifika-
tor URI a REST definuje ¢tyti zadkladni metody pro ptistup k nim, které jsou znamé
pod oznac¢enim CRUD:

Create - vytvoreni dat,

Retrieve - ziskani pozadovanych dat,
Update - zménu,

Delete - smazani.

Tyto metody jsou implementovany pomoci odpovidajicich metod HT'TP protokolu.

1.5.1 JSON

JSON [35] je zpisob zéapisu dat (datovy forméat) nezavisly na pocitacové platformé,
urceny pro prenos dat, ktery muze byt organizovan v polich nebo agregovan v objektech.
Vstupem je libovolna datova struktura (Cislo, Fetézec, boolean, objekt nebo z nich
slozené pole), vystupem je vzdy fetézec. Slozitost hierarchie vstupni proménné neni

teoreticky nijak omezena.



UTB ve Zliné, Fakulta aplikované informatiky 16

Kolekce partu ,nazev/hodnota“ byva v rozliénych jazycich realizovana jako objekt,
zaznam (record), struktura (struct), slovnik (dictionary), hash tabulka, klicovy seznam
(keyed list) nebo asociativni pole.

Sefazeny seznam hodnot je ve vétSiné jazyki realizovan jako pole, vektor, seznam
(list) nebo posloupnost (sequence).

Jedna se o univerzalni datové struktury a v podstaté vSechny moderni programovaci
jazyky je v néjaké formé podporuji. Je tedy logické, aby na nich byl zaloZen i na jazyce

nezavisly vyménny format.

e Object (Objekt) je uvozen znakem ., {“ (leva slozena zavorka) a zakon¢en znakem
»1 (prava slozena zavorka). Kazdy néazev je nasledovan znakem ,:“ (dvojtecka)

a pary ,nazev/hodnota“ jsou pak oddéleny znakem ,,,“ (Carka).

e Array (Pole) je sefazenou kolekei hodnot. Za¢ind znakem [ (levd hranaté za-
vorka) a kon¢f znakem ,|“ (prava hranata zavorka). Hodnoty jsou oddéleny zna-

kem ¢ (Carka).

e Value (Hodnotou) rozumime Fetézec uzavieny do dvojitych uvozovek, ¢islo, true,

false, null, objekt nebo pole. Tyto struktury mohou byt vnorovany.

e String (Retézcem) je nula nebo vice znaki kédovani Unicode, uzavienych do dvo-
jitych uvozovek a vyuzivajici inikovych sekvenci (escape sequence) s pouzitim
zpétného lomitka. Znak je reprezentovan jako fetézec s jedinym znakem. Retézec

je velmi podobny fetézcim z jazykid C nebo Java.

e Number (éislo) je podobné ¢islum z jazyki C a Java. Jedinou vyjimkou je, ze

neni pouzivin oktalovy ani hexadecimélni zapis.

1.5.2 Postman

Postman [36] (Obr. 1.5) je open source aplikace pro testovani webovych sluzeb pro ar-

chitektury orientované na REST.

Collections
—-—
L
+
Workspaces Built-in Tools

Obr. 1.5 Schéma uziti Postman [36]
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1.6 JavaMail

Knihovna pro pifjimani a odesilani maili. Javamail [37] je rozhrani jazyka Java, které
pracuje na zakladé protokolu SMTP, POP3 a IMAP. JavaMail je integrovan do plat-

formy Java EE, ale nabizi i volitelny bali¢ek pro pouziti v Java SE.

1.7 CSV

CSV [38] je jednoduchy souborovy formét pro vyménu tabulkovych dat. Soubor ve for-
matu CSV sestava z fadki, ve kterych jsou jednotlivé polozky oddéleny znakem ¢arka

na

., Hodnoty polozek mohou byt uzavieny do uvozovek ,,"* coz umoznuje, aby text

polozky obsahoval ¢arku. Pokud text polozky obsahuje uvozovky, jsou pak zdvojeny.

1.8 PostGIS

PostGIS [4] je open source software. Jedna se o nadstavbu pro objektové-relacni da-
tabazovy systém PostgreSQL, ktera piidava podporu pro geografické objekty [5] (tzv.
geoprvky). PostGIS [39] implementuje specifikaci ,,Simple Features for SQL“ konsorcia

Open Geospatial Consortium.
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II. ANALYTICKA CAST
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2 Analyza obecné

Analyza je védeckd metoda zaloZzena na dekompozici celku na elementarni ¢asti, je
Cilem analyzy je tedy identifikovat podstatné a nutné vlastnosti elementarnich ¢asti
celku, poznat jejich podstatu a zakonitosti. Analyza je také zpusob vykladu, oddéluje
jednotlivé jevy a zkoumé je izolované. Opacény postup k analyze se nazyva syntéza.
Cilem analyzy u informad¢nich systémii neni pouze zdokumentovani stavajictho stavu,
ale zejména pochopeni logiky fungovani systému a tim padem ziskani vychozich pted-

pokladl pro moznou optimalizaci. Cilem analyzy tedy je:

e ziskat znalosti o systému,
e 7zjistit nedostatky a slaba mista,
e uvédomit si potfebné zmény.

Analyza by méla postupovat od globalniho pohledu k potFebnym detailim.
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3 Diferen¢ni analyza

3.1 Popis stavajiciho stavu

Stavajici systém je zalozeny na komunikaci pomoci zasilani SMS mezi obsluhou vozu
(fidi¢ nebo steward) a dispe¢erem (systém). SMS maji pevnou zékladni strukturu a do

systému jsou napojeny pomoci SMS brany (Gateway). Déle je mozné zpozdéni piimo

zadat do systému (Obr. 3.1).

Skupina linek

Pfiplatkowvy skript

Yirtualni spoj

Stav

Standard

Mistenkowy

WytiZeni

ZpoZdéni

Info o zpoZdéni

Povolit storno pfi zpoZdéni

Kad

Obr. 3.1 Vkladani

Vlaky RJ CZ sever

Mastavit

Rezervovani povoleno v | *

Zluty standard v
Povoleno ¥ | *

--- nevybrano --- ¥

1

RJ 1008

UloZit zmény Storno

zpozdéni v administratorském systému

Vgechny tyto moznosti ukladani dat o zpozdéni jsou auditovany a je mozné zobra-
zovat jejich historii (Obr. 3.2).

Historie zpoZdéni

8.9.17 MIN zo ZAH, V KOLINE

sms 55 e
13:35 sme menili HDV, vyluky
MIN z CET, V KOLINE
8.9.17 ! 2
adela.rajcokova 57 sme menili HDV, v
13:14 il
Albrechticiach vyluka
8.0.17 MINZCE:I'TV KOLIMNE
sms 54 sme menili HDV, v
12:40 i
Albrechticiach vyluka
8.9.17 — MIN z OVS, V KOLINE
11:35 sme menili HDW
8.8.17 MIN zo ZABREHU na M,
1IO'.16 sms 40 W KOLINE sme menili
g HDV
8.9.17 e MIN WV KOLINE sme
9:17 menili HDV
8.9.17 e T MIN W KOLIME menime
9:00 o HDV
8.9.17 sms 25 MIN W KOLIME menime
8:45 HDV
8.9.17 — MIN W KOLIMNE, BUDU
8:36 SA menit HDV

Obr. 3.2 Audit zpozdéni

3.1.1 L1 pohled

3.2 Popis planovaného stavu

Autobusy a vlaky (vagony) budou vybaveny zafizenim na monitoring polohy (GPS).
Soufadnice budou odeslany a zpracovany na sbérném serveru. Tyto pak budou vysta-

veny tretim stranam. Bude provedeno napojeni nového zdroje informaci o zpozdéni
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Informacni tabule
NEW WEB NEW MOBILE Databaze

Klientsky web

Prodeni web

APIEXT

Poloha vozu Internet
Maobile
- “
- J SMS Gateway
GSM
.
Dispecink Regio App Maobilni App

Obr. 3.3 Pohled L1 na souc¢asnou HW architekturu

(SZDC) a napojeni nového zdroje informaci o zastavkach a stanicich (SZDC). Bude

potieba vytvofit webové rozhrani pro distribuci informaci o zpozdéni.

02: nacitani
nastupist

L 003: nacitani
001: nacitani oo

. posledni zname
zpozdeni szdc

pozice vozidla

|

oT7:
zobrazovat
zpozdeni na
informacnich
tabulych 1011: integrovat
API SZDC

08: zobrazeni

zpozdeni na |01:1:.
klienstkem pravidelne,
webu "‘--—-—-_.______Q 1006: vystavit periodicky,
APl pro spoustet
///‘0 zpozdeni ukladani dat

09: odesilani
zpozdeni
pomoci sms

13: ulozit data

[ ze SZDC
010: odeslani

sms pomoci

mailu

1004: ukladani 1005: ukladani 1012: ukladani
zpozdeni ze nastupist ze posledni zname
SZDC SZbC pozice ze SZDC

Obr. 3.4 Funkéni pozadavky

3.3 Urceni rozdilu (mezery) mezi stavajicim a cilovym stavem

Ve stavajicim stavu chybi napojeni na rozhrani SZDC (GRAPP a Informac¢ni Tabule).
Chybi také napojeni na server Polohavozu.cz k nac¢itani GPS soufadnic, na¢itani struk-

tury vlakovych spojeni. Je potfeba doplnit nové funkce pro distribuci zpozdéni.

3.4 Navrh variant dosaZeni cilového stavu (alternativni strategie)

Spoje je nutné osadit technikou pro moznost sbéru informaci o poloze. Spoje je déle
nutné napojit na servery agregujici data o poloze. Agregovana data musi byt déle

vyhodnocena pro potieby vypoctu zpozdéni.
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1022: 1023: Provoz 24 1024:
Programovaci hodin/ 7 dni v Dostupnost
jazyk JAVA tydnu systému 99.9%

Obr. 3.5 Nefunkéni pozadavky

Stroj {bus, vlak)

{from
akter]

Polohavozu

Zaregistrovat stroj

-

25:
Komunikaéni
rozhrani v REST
architekture

—«Providers

SMS brana

(from
akten)

= aimiokess
«Providers

SZDC

(frorm
alitan)

|~

Dispedink

—

«Consumers®

Nacist aktivni spoje

«includes
|

Aktualizuj polehu
spoje

Prehled aktivnich
spoji

(Aktualizuj zpozdéni
spoje

Obr. 3.6 Pripady uziti

3.5 Popis stavu po zménach

Zakaznik

{from
akten]

CRON

{from
akiten)

Administrator

(frorm
alkter)

I nadéle je vyuzivan puvodni systém, zaloZeny na odesilani SMS se zadanym textem

a hodnotou zpozdéni. Nové jsou pak pridany zdroje dat o poloze a zpozdéni spoji.
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Pl

4 Navrh technického feSeni pro vypocet zpozdéni

4.1 Trasa spoje

Trasu spoje lze popsat pomoci definovaného datového formatu KML (Obr. 4.1). Zjedno-
dusené feceno, jde o fadu GPS soufadnic, ktera popisuje konkrétni trasu spoje verejné
dopravy. Takto uchovana data o trase spoje jsou vyhodné jak pro budouci distribuci
mapovym systémum tietich stran, tak jsou plné dostacujici pro interni potieby spravy

a vizualizace na mapovém podkladu.
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Obr. 4.1 Nahled spoje trasovaného pomoci KML na mapy.cz

4.2 Definice (zakladni) trasy spoje pomoci GPS soufadnic.

Spoj se muze za mimoiradnych okolnosti vychylit z planované trasy. Pro tyto tucely
je nezbytné mit nadefinovanou planovanou trasu, popsanou pomoci GPS soufadnic
s dostate¢nou hustotou pro nasledné vyhodnoceni odchylky (jak v prostoru, tak v ¢ase).

Pro snazsi spravu a udrzbu (nejen tras) je vice nez vhodné trasu rozdélit na diléi
celky. Nabizi se rozdélit ji na useky mezi zastavkami (aby nebyl pfilis velky pocet
soutadnic).

Realizace trasovani spoji probéhne pomoci serveru polohavozu.cz, ktery agreguje
data o poloze spoji. Tyto agregovana data vystavuje pomoci REST API s dostatec¢nou
propustnosti na dotaz o poloze spoje jednou za sekundu. Spolu s GPS bude ulozen i ¢as

porizeni GPS, ktery odpovida referenénimu casu vuci urazené vzdalenosti na trase.

Y. 2

4.3 Vypocet zpozdéni

Na zékladé referencénich hodnot a aktualnich dat o spoji z provozu na praveé sledované
trase jiz lze snadno ziskat zpozdéni daného spoje. Pfi realizaci je nutné tesit problema-

tiku jednak prostorového usporadani GIS obecné, ale také nepresnost uzitych zafizeni.
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Namérena data je nutné nejprve normalizovat a az néasledné pouzit jako vstup do ma-
povych funkci pro vypocet vzdalenosti od referenéniho bodu. Vyuziti PostGIS k vraceni
nejblizsi soutadnice tento vypocet velmi usnadiuje. Zaroven také poslouzi pro samotné
ulozeni do DB.
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III. PROJEKTOVA CAST
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5 Pripojeni novych zdroja dat

Pro zlepSeni presnosti stavajici situace informaci o zpozdéni bylo rozhodnuto o napojeni
se na nové zdroje informaci, které nam pomohou zpiesnit a hlavné automatizovat

nacitani, zpracovani a zobrazeni informaci o zpozdéni spoju.

5.1 P¥ipojeni SZDC API

Prvnim z nich je datové rozhrani GRAPP (Obr. 5.1), ze kterého se bude nacitat zpoz-
déni a posledni potvrzené prijezdové misto vozu pomoci kontrolniho bodu. Druhym je
datové rozhrani ,Informacni tabule“. Zde se budou nacitat aktudlni nazvy néstupist
v dané zastévce pro dany spoj. Tato datova rozhrani spravuje spole¢nost OLTIS group

a.s., kterd jej provozuje pro spole¢nost SZDC.
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Obr. 5.1 GRAPP [40]

5.1.1 Datové rozhrani GRAPP

Informaéni systém GRAPP spoletnosti SZDC poskytuje datové rozhrani formou
webové sluzby pro dalsi systémy (poskytovani dat z informac¢niho systému GRAPP
tfetim stranam). Aplikace tfetich stran se mohou dotazovat do informac¢ntho systému
GRAPP na aktualni data tykajici se polohy vlaku vefejné osobni dopravy, respektive

jejich posledni potvrzené polohy, na dopravni siti SZDC vietns dopliujicich udaji.

Uprava pom.zml je prvnim tkolem piiimplementaci propojeni s IS GRAPP (Kod. 5.1).
Pom.xml je soubor, do kterého je tieba doplnit novou ¢ast kodu v sekci plugin. Pomoci
tohoto piidaného kodu pak p¥i opétovném sestaveni projektu (s pouzitim Mavenu) do-
jde k autogenerovani tiid datového rozhrani GRAPP, které pak vyuzijeme pro nacitani
dat.



UTB ve Zliné, Fakulta aplikované informatiky

27

Kod. 5.1 uprava-pom-szdc-position.xml

<execution>

<id>SzdcPositionWS</id>

<goals>
<goal>wsimport</goal>

</goals>

<configuration>
<wsdlDirectory>${project.basedir}/src/main/resources/cz/sa/szdcPosition/api/</wsdlDirectory>

<wsdlUrls>
<wsdlUrl>http://provoz.szdc.cz/grappnv/trainposition.asmx?wsdl</wsdlUrl>
</wsdlUrls>
<wsdlLocation>SZDCPositionApiWebService.wsdl</wsdlLocation>

<destDir></destDir>
<sourceDestDir>${project.build.directory}/generated—sources/webservices</sourceDestDir>
<packageName>cz.sa.szdcPosition.api</packageName>
<keep>true</keep>
<verbose>false</verbose>
<extension>true</extension>
<xnocompile>true</xnocompile>

</configuration>

</execution>

Interface providera se tvoii jako dalsi krok (Kod. 5.2) a dale komunika¢ni pfepravky

(Obr. 5.2).

D8 GetTrainPosition

r Eﬁ TrainRequest [

~ MessageHeader

u | D'[E GetTrainPositionResponse $

r Eﬁ TrainResponse [

I |[&f] TrainfPoint 3
- 'l‘ralnLPoint =]

TrainlastConfirmedPoint $

(L@ StatusListid

[ ‘E GetTrainPositionSoapIn é—l&l parameters $

[~ ‘E GetTrainPositionSoapOut |:—:|—|E| parameters $

[ ‘C? TrainPositionSoap |J1—:|—{ {é} GetTrainPosition 5

[ @ TrainPositionSoap
[ @ TrainPositionSoapld (g

‘@ TrainPosition é——lg TrainPositionScap é— @ TrainPositionSoap 3 | TrainPositionSoap ¢|_|{§} GetTrainPosition g

TrainPositionScap

{8} GetTrainPosition C{e] Input

TrainPositionSoap

O reninpositionsorp1? o R i nposi tionSeapiz &

TrainPositionSocapl2

Obr. 5.2 Vizualizace WSDL pro SZDC (getTrain position)

Kod. 5.2 SzdcProvider.java

package cz.sa.ybus.server.infrastructure.provider.szdc;
import java.util.List;
import cz.sa.ybus.core.szdc.service.dos.StationDO;

import cz.sa.ybus.core.szdc.service.dos.TrainPositionDO;
import cz.sa.ybus.core.szdc.service.dos.ViewDO;




UTB ve Zliné, Fakulta aplikované informatiky 28

import cz.sa.ybus.core.szdc.service.enums.DirectionEnum;
public interface SzdcProvider {

List<StationD0O> getStations();

List<TrainPositionD0O> getTrainPositions();

List<ViewDO> getViews(List<Integer> sr7@numbers, DirectionEnum departure);

Tvorba sluzby je dalsim krokem (Kod. 5.3). Pres tuto sluzbu bude dotazovano datové
rozhrani GRAPP.

Kod. 5.3 SzdcPositionWSApiService.java

package cz.sa.ybus.server.infrastructure.provider.szdc;

import java.net.URL;
import java.util.Map;

import javax.xml.namespace.QName;
import javax.xml.ws.BindingProvider;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Service;

import cz.sa.szdcPosition.api.TrainPosition;

import cz.sa.szdcPosition.api.TrainPositionSoap;

import cz.sa.ybus.impl.common.general.Config;

import cz.sa.ybus.impl.common.general.ConfigKeys;

import cz.sa.ybus.server.infrastructure.util.webservice.transport.HandlerChainProvider;

@Service
public class SzdcPositionWSApiService{

@Autowired
private Config config;
private TrainPosition service;
private final String RESOURCE = "SZDCPositionApiWebService.wsdl";
private final String NAMESPACE = "http://provoz.szdc.cz/grappws/";
private final String LOCALPART = "TrainPosition";
public TrainPositionSoap getSoap() {
TrainPositionSoap port = getService().getTrainPositionSoap();
addPortProperties((BindingProvider) port);
return port;

}

private TrainPosition getService() {
if (service == null) {
URL resource = TrainPosition.class.getResource(RESOURCE) ;
service = new TrainPosition(resource, new QName(NAMESPACE, LOCALPART));
service.setHandlerResolver(new HandlerChainProvider());

return service;

private void addPortProperties(BindingProvider provider) {
final Map<String, Object> requestContext = provider.getRequestContext();
requestContext.put(BindingProvider.ENDPOINT_ADDRESS_PROPERTY, config.getProperty(ConfigKeys.SZDC_POSITION_API_ENDPOINT));

Implementace providera a jeho metod (Kod. 5.4), které budou vyuzity:

Kod. 5.4 SzdcProviderImpl.java

package cz.sa.ybus.server.infrastructure.provider.szdc.impl;

import java.util.Arraylist;
import java.util.List;
import java.util.stream.Collectors;

import org.joda.time.DateTime;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Service;

import com.google.api.client.repackaged.com.google.common.base.Preconditions;

import cz.sa.szdcPosition.api.Train;

import cz.sa.szdcPosition.api.TrainRequest;

import cz.sa.szdcPosition.api.TrainResponse;

import cz.sa.szdcInformationBoard.api.DepartureArrival;

import cz.sa.szdcInformationBoard.api.Design;

import cz.sa.szdcInformationBoard.api.RequestInformationPanel;

import cz.sa.szdcInformationBoard.api.RequestStationsList;

import cz.sa.szdcInformationBoard.api.ResponseInformationPanel;

import cz.sa.szdcInformationBoard.api.ResponseStationsList;

import cz.sa.szdcInformationBoard.api.Station;

import cz.sa.szdcInformationBoard.api.StationInfoPanelldent;

import cz.sa.szdcInformationBoard.api.StatusList;

import cz.sa.szdcInformationBoard.api.View;

import cz.sa.ybus.core.szdc.service.dos.DesignDO;

import cz.sa.ybus.core.szdc.service.dos.StationDO;

import cz.sa.ybus.core.szdc.service.dos.TrainInformationInStationDO;

import cz.sa.ybus.core.szdc.service.dos.TrainPositionDO;

import cz.sa.ybus.core.szdc.service.dos.ViewDO;

import cz.sa.ybus.core.szdc.service.enums.DirectionEnum;

import cz.sa.ybus.server.infrastructure.provider.szdc.SzdcPositionWSApiService;
import cz.sa.ybus.server.infrastructure.provider.szdc.SzdcProvider;

import cz.sa.ybus.server.infrastructure.provider.szdc.SzdcInformationBoardwWSApiService;
import cz.sa.ybus.server.infrastructure.provider.szdc.factory.PositionRequestFactory;
import cz.sa.ybus.server.infrastructure.provider.szdc.factory.InformationBoardRequestFactory;

@Service
public class SzdcProviderImpl implements SzdcProvider {

@Autowired

private SzdcInformationBoardWSApiService informationBoardService;
@Autowired

private InformationBoardRequestFactory inforamtionBoardRequest;

@Autowired
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private SzdcPositionWSApiService positionService;
@Autowired
private PositionRequestFactory positionRequest;

private final Logger log = LoggerFactory.getlLogger(getClass());

@Override
public List<StationDO> getStations() {
RequestStationsList request = inforamtionBoardRequest.createRequestStationsList();
ResponseStationsList response = informationBoardService.getSoap().getStationList(request);
if (response.getStatus() == StatusList.OK) {
return response.getStation().stream().map(st — convertStation(st)).collect(Collectors.toList());

log.error("StatusCode" + response.getStatus().value());
throw new IllegalStateException(response.getStatus().value());

}

@Override
public List<ViewDO> getViews(List<Integer> sr70numbers, DirectionEnum direction) {
RequestInformationPanel request = inforamtionBoardRequest.createRequestInformationPanel();
for (Integer sr70number : sr70numbers) {
StationInfoPanelldent ident = inforamtionBoardRequest.createStationInfoPanelIdent();
ident.setSR70(sr70number);
ident.setDeparture(toDepartureArrival(direction));
request.getStationInfoPanelIdent().add(ident);

ResponseInformationPanel response = informationBoardService.getSoap().getInformationPanels(request);
if (response.getStatus() == StatusList.O0K) {
return convertView(response);

}
log.error("StatusCode" + response.getStatus().value());
throw new IllegalStateException(response.getStatus().value());

}

private DepartureArrival toDepartureArrival(DirectionEnum direction) {
switch (direction) {
case ARRIVAL:
return DepartureArrival.ARRIVAL;
case DEPARTURE:
return DepartureArrival.DEPARTURE;

case BOTH:
return DepartureArrival.BOTH;
default:
throw new IllegalStateException("Unexpected direction: " + direction);
}
@0verride

public List<TrainPositionD0O> getTrainPositions() {
TrainRequest request = positionRequest.createTrainRequest();
TrainResponse response = positionService.getSoap().getTrainPosition(request);
if (response.getStatus() == cz.sa.szdcPosition.api.StatusList.O0K) {
return response.getTrain().stream().map(train — covnertTrain(train)).collect(Collectors.toList());

}
log.error("StatusCode" + response.getStatus().value());
throw new IllegalStateException(response.getStatus().value());

/%
* Konvertor pro Station
* @param source
* @return StationDO

*/
private StationDO convertStation(Station source) {

return new StationDO(source.getStationName(), source.getSR70());
/%

* Konvertor pro Train

* @param sourceTrain

* @return TrainPositionDO

*/

private TrainPositionDO covnertTrain(Train sourceTrain) {
TrainPositionDO trainPosition = new TrainPositionDO();
trainPosition.setType(sourceTrain.getType());
trainPosition.setTrainNumber(sourceTrain.getNumber());
trainPosition.setTrainName(sourceTrain.getName());
trainPosition.setTrid(sourceTrain.getTRID());
trainPosition.setComapanyName(sourceTrain.getRU().getRUName());
trainPosition.setUicCode(Integer.parselnt(sourceTrain.getRU().getUICCode()));
/%
* SZDC pouziva dva ruzne formaty cislovani zastavek jeden u SzdcInformationBoardWSApiService (7 cislic) a druhy
* U SzdcPositionWSApiService (8 cislic), my tyto dva formaty sjednocujem a pouzivame prvni z nich (7 cislic).
*/
StationDO lPoint = new StationDO(sourceTrain.getLPoint().getStationName(), sourceTrain.getLPoint().getSR70() / 10);
trainPosition.setLastPoint(lPoint);
StationDO fPoint = new StationDO(sourceTrain.getFPoint().getStationName(), sourceTrain.getFPoint().getSR70() / 10);
trainPosition.setFirstPoint(fPoint);
StationDO lastConfirmedStation = new StationDO(sourceTrain.getLastConfirmedPoint().getStationName(),

(sourceTrain.getLastConfirmedPoint().getSR70() / 10));

trainPosition.setLastConfirmedPoint(lastConfirmedStation);
trainPosition.setArrival(sourceTrain.getLastConfirmedPoint().isArrival());
trainPosition.setReal(new DateTime(sourceTrain.getLastConfirmedPoint().getReal().toGregorianCalendar().getTime()));
trainPosition.setPlanned(new DateTime(sourceTrain.getLastConfirmedPoint().getPlanned().toGregorianCalendar().getTime()));
trainPosition.setDelay(sourceTrain.getLastConfirmedPoint().getDelay());
trainPosition.setDiversion(sourceTrain.getLastConfirmedPoint().isDiversion());
trainPosition.setSubstitution(sourceTrain.getLastConfirmedPoint().isSubstitution());
return trainPosition;

}

/ %k
* Konvertor pro View
* @param response
* @return List {@code <ViewDO>}
*/
private List<ViewDO> convertView(ResponseInformationPanel response) {
Preconditions.checkNotNull(response);
List<ViewDO> viewDOs = new ArrayList<>();
for (View v : response.getView()) {
ViewDO viewDO = new ViewDO();
viewD0.setSr70(v.getHead().getSR70());
viewDO.setPl(v.getHead().isP1());
viewD0.setTr(v.getHead().isTr());
viewDO.setDesigns(convertDesigns(v.getDesign()));
viewDOs.add(viewDO) ;

return viewDOs;

/%%
* Konvertor pro Design
* @param designs
* @return List {@code <DesignD0>}
*/
private List<DesignD0O> convertDesigns(List<Design> designs) {
Preconditions.checkNotNull(designs);
List<DesignDO> designDOs = new ArraylList<>();
for (Design d : designs) {
DesignDO designDO = new DesignDO();
designDO.setDeparture(d.isDeparture());
designDO0.setValid(d.isValid());
designD0.setMessage(convertToMessage(d.getTextOrTrain()));
designD0.setTrainInformationInStations(convertToTrains(d.getTextOrTrain()));
designDOs.add(designDO);

}
return designDOs;
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}

/%%
* Konvertor pro message
* @param textOrTrain
* @return String
*/
private String convertToMessage(List<Object> textOrTrain) {
Preconditions.checkNotNull(textOrTrain);
String message = "";
for (Object o : textOrTrain) {
if (o instanceof String) {
return message= (String) o;

return message;

/%%

* Konvertor pro Train

* @param textOrTrain

* @return List {@code <TrainInformationInStationD0>}

*/

private List<TrainInformationInStationDO> convertToTrains(List<Object> textOrTrain) {
Preconditions.checkNotNull(textOrTrain);
List<TrainInformationInStationD0O> trainInformationInStationDOs = new ArraylList<>();
for (Object o : textOrTrain) {

TrainInformationInStationD0O trainInformationInStationDO = new TrainInformationInStationDO();

if (o instanceof cz.sa.szdcInformationBoard.api.Train) {

cz.sa.szdcInformationBoard.api.Train trainOnInformationBoard = (cz.sa.szdcInformationBoard.api.Train) o;

trainInformationInStationD0.setTrainNumber(trainOnInformationBoard.getNumber());
trainInformationInStationD0.setType(trainOnInformationBoard.getType());
trainInformationInStationD0.setTrainName(trainOnInformationBoard.getName());
trainInformationInStationDO0.setCompany(trainOnInformationBoard.getCompany().getValue());
trainInformationInStationDO.setTime(trainOnInformationBoard.getTime());
trainInformationInStationDO.setLine(trainOnInformationBoard.getLine());
trainInformationInStationDO.setDelay(trainOnInformationBoard.getDelay());
trainInformationInStationDO0.setDestination(trainOnInformationBoard.getDestination());
List<String> directions = trainOnInformationBoard.getDirection().getStation();
trainInformationInStationD0.setDirections(directions);
trainInformationInStationDO.setPlatform(trainOnInformationBoard.getPlatform());
trainInformationInStationDO.setTrack(trainOnInformationBoard.getTrack());

trainInformationInStationDOs.add(trainInformationInStationDO);

return trainInformationInStationDOs;

Vytvoreni rozhrani a implementace sluzby lze nyni provést (Kod. 5.6) (Kod. 5.7)

pro nac¢itani a aktualizaci nového zdroje dat zpozdéni. Pro identifikaci spojeni, na které

je nutné se dotazat datového rozhrani a doplnit do requestu, je nutné vytvorit databé-

zovy dotaz. Ten bude realizovan pomoci Hibernate (Kod. 5.5).

Kod. 5.5 SzdcDao.java

package cz.sa.ybus.server.infrastructure.dao.szdc;
import java.util.List;

import org.joda.time.DateTime;

import org.joda.time.Duration;

import org.springframework.stereotype.Repository;

import org.springframework.transaction.annotation.Transactional;

import cz.sa.ybus.domain.bus.VehicleCategory;

import cz.sa.ybus.domain.timetable.Country;

import cz.sa.ybus.server.infrastructure.db.daosupport.AbstractDao;
import cz.sa.ybus.server.infrastructure.db.daosupport.QueryBuilder;
import cz.sa.ybus.server.infrastructure.db.entity.bus.BusConnectionV0;
import cz.sa.ybus.server.infrastructure.db.entity.bus.BusStationVO0;
import cz.sa.ybus.server.infrastructure.util.SzdcUtils;

@Repository
@Transactional(readOnly = true)
public class SzdcDao extends AbstractDao {

private static final Duration DEPARTURE_INTERVAL = Duration.standardMinutes(30);

@SuppressWarnings (“unchecked")
public List<BusStationV0> getCurrentBusStations() {

QueryBuilder hql = QueryBuilder.hql();

DateTime now = DateTime.now();
DateTime departureUpperLimit = now.plus(DEPARTURE_INTERVAL);
DateTime departureLowerLimit = now.minus(SzdcUtils.MAX_EXPECTED_DELAY);

hqgl.append("select distinct bs from BusStationV0 bs ");
hql.append("join fetch bs.busConnection bc");
hql.append("join fetch bs.station s");

hql.append("join fetch s.city c");

hgl.append("join bc.vehicles bcv");

hql.append("join bcv.busType bt");

hql.append("where s.sr70Number is not null");
hql.append("and ((bs.departure >= :dateTimeNow");
hgl.append("and bs.departure <= :dateTimeIncrement)");
hql.append("or (bs.arrival >= :dateTimeNow");
hql.append("and bs.arrival <= :dateTimeIncrement))");
hql.append("and c.country = :country");

hgl.append("and bt.vehicleCategory = :vehicleCategory");
hql.setParameter("dateTimeNow", departurelLowerLimit);
hql.setParameter("dateTimeIncrement", departureUpperLimit);
hql.setParameter("country", Country.CZ);
hql.setParameter("vehicleCategory", VehicleCategory.RAIL_CAR);

return hql.createQuery(getSession()).list();

=

* Pri snaze optimalizovat tento hql dotaz tim, ze pomoci clausule WITH vybere jen ty potrebene bs

omezeni hibernatu

* kdy dochazelo k chybovemu hlaseni "with clause can only reference columns in the driving table".

vyresen 8.8.2017

.departue, bs.arrival jsme narazily na

Tento problem zatim neni v hibernatu

* @see <a href="https://hibernate.atlassian.net/browse/HHH—2772">hibernate.atlassian.net/browse/HHH—2772</a>

*/
@SuppressWarnings (“unchecked")
public List<BusConnectionV0> getTodayBusConnections() {
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QueryBuilder hql = QueryBuilder.hql();
DateTime now = DateTime.now();

hqgl.append("select distinct bc from BusConnectionVO bc ");
hql.append("join bc.busStations bs");

hql.append("join bs.station s");

hql.append("join fetch bc.busStations bs2");

hgl.append("join fetch bs2.station s2");

hql.append("join s.city c");

hql.append("join fetch s2.city c2");

hql.append("join bc.vehicles bcv");

hqgl.append("join bcv.busType bt");

hql.append("where s.sr70Number is not null");

hql.append("and ((bs.departure >= :dateTimeStart");
hql.append("and bs.departure <= :dateTimeEnd)");
hgl.append("or (bs.arrival >= :dateTimeStart");
hql.append("and bs.arrival <= :dateTimeEnd))");
hql.append("and c.country = :country");

hql.append("and bt.vehicleCategory = :vehicleCategory");
hql.setParameter("dateTimeStart", now.minus(SzdcUtils.MAX_EXPECTED_DELAY));
hql.setParameter("dateTimeEnd", now);
hql.setParameter("country", Country.CZ);
hql.setParameter("vehicleCategory", VehicleCategory.RAIL_CAR);

>

return hql.createQuery(getSession()).list();

Kod. 5.6 SzdcService.java

package cz.sa.ybus.core.szdc.service;

import cz.sa.ybus.core.common.service.Service;

public interface SzdcService extends Service {
void updatePlatforms();

void updateDelays();

Kod. 5.7 SzdcServicelmpl.java
package cz.sa.ybus.core.szdc.service;

import java.util.Arraylist;

import java.util.HashMap;

import java.util.List;

import java.util.Map;

import java.util.Objects;

import java.util.Set;

import java.util.regex.Matcher;
import java.util.regex.Pattern;
import java.util.stream.Collectors;

import org.apache.commons.lang3.StringUtils;

import org.apache.commons.lang3.text.StrBuilder;

import org.joda.time.LocalDate;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Service;

import com.google.common.collect.ImmutableSet;
import com.google.common.collect.Maps;

import cz.sa.ybus.core.common.service.AbstractService;

import cz.sa.ybus.core.szdc.service.dos.DesignDO;

import cz.sa.ybus.core.szdc.service.dos.StationDO;

import cz.sa.ybus.core.szdc.service.dos.TrainInformationInStationDO;
import cz.sa.ybus.core.szdc.service.dos.TrainPositionDO;

import cz.sa.ybus.core.szdc.service.dos.ViewDO;

import cz.sa.ybus.core.szdc.service.enums.DirectionEnum;

import cz.sa.ybus.domain.timetable.Country;

import cz.sa.ybus.server.domain.busdao.BusService;

import cz.sa.ybus.server.domain.property.Property;

import cz.sa.ybus.server.domain.property.PropertyRepository;

import cz.sa.ybus.server.domain.user.User;

import cz.sa.ybus.server.domain.user.UserRepository;

import cz.sa.ybus.server.infrastructure.dao.szdc.SzdcDao;

import cz.sa.ybus.server.infrastructure.db.entity.TimetableUtils;
import cz.sa.ybus.server.infrastructure.db.entity.bus.BusConnectionV0;
import cz.sa.ybus.server.infrastructure.db.entity.bus.BusStationV0;
import cz.sa.ybus.server.infrastructure.db.entity.timetable.StationV0;
import cz.sa.ybus.server.infrastructure.provider.szdc.SzdcProvider;
import cz.sa.ybus.server.infrastructure.util.MailType;

import cz.sa.ybus.server.infrastructure.util.Mailer;

import cz.sa.ybus.server.logging.LogBefore;

@Service
public class SzdcServiceImpl extends AbstractService implements SzdcService
@Autowired
private SzdcProvider szdcProvider;
@Autowired
transient private BusService busService;
@Autowired
private SzdcDao szdcDao;
@Autowired
transient private Mailer mailer;
@Autowired
transient private PropertyRepository propertyRepository;
@Autowired
private UserRepository userRepository;

-~

private Map<Integer, LocalDate> errorStationSendedEmail = Maps.newHashMap();

~

*k

* Vsechna Sr70 cisla zastavek, pres ktera jezdi RJ_CZ vlaky, ale uz jsou mimo YBUS a mimo nase klienty.

* Napr. PrahaSmichov, kde se vlak pouze otaci.

* 54572263, 54583666, 54572289, 54581173<br>

* SZDC pouziva dva ruzne formaty cislovani zastavek jeden u SzdcInformationBoardWSApiService (7 cislic) a druhy
* u SzdcPositionWSApiService (8 cislic), my tyto dva formaty sjednocujem a pouzivame prvni z nich (7 cislic).
*/

private static final Set<Integer> EXTERNAL_SR70_NUMBERS = ImmutableSet.of (5457226, 5458366, 5457228, 5458117);

@Override
@LogBefore
public void updatePlatforms() {
List<TrainStationInfo> stationInfos = getCurrentDepartingStationsInfo();

/x%
* z listu stationInfos je potreba vyselektovat pro uceli dotazu do SZDC
* cisla zastavek sr70number a odstranit duplicity

*/
List<Integer> sr70numbers = stationInfos.stream().map(sr70 — sr70.getSr70Number()).distinct().collect(Collectors.toList());



UTB ve Zliné, Fakulta aplikované informatiky

32

List<ViewD0> viewDOs = szdcProvider.getViews(sr7@numbers, DirectionEnum.BOTH);

if (viewDOs.size() != sr70numbers.size()) {
List<Integer> sr70numbersFromViewDOs = viewDOs.stream().map(viewDO —> viewD0.getSr70()).collect(Collectors.toList());

List<TrainStationInfo> unavailableStations = stationInfos.stream().filter(si — !sr7@numbersFromViewDOs.contains(si.getSr70Number())).

collect(Collectors.tolList());
sendErrorMail (unavailableStations);

Map<Long, String> platformInfosForUpdate = new HashMap<>();

for (ViewDO viewDO : viewDOs) {
/x%
* Pokud SZDC zobrazuje v zastavce na informcacni tabuli nastupiste potom Pl = true

*
Boolean pl = viewDO.getPl();

/x%

* Pokud SZDC zobrazuje v zastavce na informcacni tabuli kolej potom Tr = true

*
Boolean tr = viewD0.getTr();
for (DesignDO designDO : viewDO.getDesigns()) {
if (designDO.getValid()) {
for (TrainInformationInStationDO trainInformationInStationDO : designDO.getTrainInformationInStations()) {
String trainNumber = trainInformationInStationD0.getTrainNumber();
for (TrainStationInfo stationInfo : stationInfos) {
if (trainNumber.equals(stationInfo.getTrainNumber())
&& (viewD0.getSr70().intValue() == stationInfo.getSr70Number().intValue())) {
StrBuilder platformInfo = new StrBuilder();
String platform = trainInformationInStationDO0.getPlatform();
String track = trainInformationInStationDO.getTrack();
platformInfo.append(pl & platform.length() > 0 ? platform : "“—");
platformInfo.append("/");
platformInfo.append(tr & track.length() > 0 ? track : "");
platformInfosForUpdate.put(stationInfo.getBusStationId(), platformInfo.toString());
}
}
}

else {
log.error("Valid" + designDO0.getValid());

}

}
for (Map.Entry<Long, String> entry : platformInfosForUpdate.entrySet()) {
busService.updateBusStationPlatform(entry.getKey(), entry.getValue())

}
private List<TrainStationInfo> getCurrentDepartingStationsInfo() {
List<TrainStationInfo> trainStationInfos = new ArrayList<>();

List<BusStationV0> busStationV0Os = szdcDao.getCurrentBusStations();
for (BusStationV0O busStationVO : busStationV0s) {
String connectionCode = busStationV0.getBusConnection().getConnectionCode(); // z DB se nam vrati 'R] 1001' a potrebujem pouze '1001'
Pattern pattern = Pattern.compile("(\\d+)");
Matcher m = pattern.matcher(connectionCode);
String code = null;
while (m.find()) {
code = m.group();

}

if (code!=null) {
TrainStationInfo tsi = new TrainStationInfo();
tsi.setBusStationId(busStationV0.getId());
tsi.setSr70Number(convertSR70toSzdcFormat (busStationV0.getStation().getSr70Number()));
tsi.setTrainNumber(code);
tsi.setStationName(busStationV0.getStation().getCity()+" "+busStationV0.getStation().getName());
trainStationInfos.add(tsi);

}
return trainStationInfos;

}
/%%
* V YBUS DB mame ulozene cisla sr70 ve tvaru, ktery SZDC nepodporuje ale
* pomoci vhodne konverze jej lze upravit na tvar, ktery SZDC uz prijme
*
* @param Long
* sr70number
* @return Integer sr7@number
*

private Integer convertSR70toSzdcFormat(Long sr7@number) {
String uicCountryCode = Country.CZ.getUicCountryCode();
return Integer.valueOf(uicCountryCode + String.valueOf(sr70number / 10));

private static class TrainStationInfo {
private Integer sr70Number;
private Long busStationId;
private String trainNumber;
private String stationName;

public String getStationName() {
return stationName;

public void setStationName(String stationName) {
this.stationName = stationName;

public Integer getSr70Number() {
return sr70Number;

public void setSr70Number(Integer sr70Number) {
this.sr70Number = sr70Number;

public Long getBusStationId() {
return busStationId;

public void setBusStationId(Long busStationId) {
this.busStationId = busStationId;

public String getTrainNumber() {
return trainNumber;

public void setTrainNumber(String trainNumber) {
this.trainNumber = trainNumber;
}

}

@Override
@LogBefore
public void updateDelays() {

/5%
* Vlypnuti/zapnuti nacitani zpozdeni od szdc
* do logu se vypiseje kdy byla sluzba vynuta a kym
*/
Property property = propertyRepository.getProperty("szdc.updateDelayEnable");
if (!property.getBooleanValue()) {
User user = userRepository.getUser(property.getUpdatedByUserId());
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log.info("Aktualizace zpozdeni je docasne vypnuta od :
return;

+ property.getDateUpdated() + ", uzivatelem : " + user.getLogin());

Map<Long, TrainPositionDO> delayInfosForUpdate = new HashMap<>();
List<BusConnectionV0> busConnectionV0s = szdcDao.getTodayBusConnections();

List<TrainPositionD0> trainPositionDOs = szdcProvider.getTrainPositions();
for (TrainPositionDO trainPositionD0O : trainPositionD0Os) {
for (BusConnectionVO busConnectionV0 : busConnectionV0s) {
if (isBusConnectionMatching(busConnectionV0, trainPositionD0)) {
delayInfosForUpdate.put(busConnectionV0.getId(), trainPositionDO);

}

}

for (Map.Entry<Long, TrainPositionDO> entry : delayInfosForUpdate.entrySet()) {
final Long busConnectionId = entry.getKey();
final TrainPositionDO trainPosition = entry.getValue();
final Integer delay = trainPosition == null ? null : trainPosition.getDelay();

final StationD0O lastConfirmedPoint = trainPosition == null ? null : trainPosition.getLastConfirmedPoint();
final String stationName = lastConfirmedPoint == null ? null : lastConfirmedPoint.getStationName();
final String messageInfo = BusService.SZDC_DELAY_INFO + " (" + StringUtils.stripAccents(stationName) + ")";

final Integer sr70 = lastConfirmedPoint == null ? null : lastConfirmedPoint.getSr70();
busService.updateBusConnectionDelay(busConnectionId, delay, messageInfo, sr70);

}

/*x
* Pro porovani cisel vlaku musime upravit SZDC cislo na format vhodny pro YBUS
* @param trainNumber
* @return String
*/
private String convertSzdcTrainNumberToYbus(Integer trainNumber) {
return "RJ " + trainNumber;

/%%

* Posle mail o chybe informacni tabule v zastavkach na prislusnou adresu jednou za den
* @param unavailableStations

/

*
private void sendErrorMail(List<TrainStationInfo> unavailableStations) {
LocalDate today = LocalDate.now();
//vsechny zaznamy, ktere jsou uz den stare budou promazany
errorStationSendedEmail.values().removeIf(oldValue — oldValue.isBefore(today));
String subject = "SZDC: Nedostupne informace (data) z informacni tabule";
String emails = propertyRepository.getProperty("szdc.errorMailTo").getValue();
for (TrainStationInfo us : unavailableStations) {
LocalDate lastSentDate = errorStationSendedEmail.get(us.getSr70Number().intValue());
//kontrola jestli byl uz dnes poslan email
if (Objects.equals(today, lastSentDate)) {
continue;

String msg = "K informacni tabuli v zastavce: "+us.getStationName()+" , SZDC kod ( "+us.getSr70Number()+" ) nemame opravneni k cteni dat";
mailer.sendMultiMail(MailType.INTERNAL, null, emails, subject, msg, msg);
errorStationSendedEmail.put(us.getSr760Number(), today);
}
}

private boolean isBusConnectionMatching(BusConnectionV0 busConnectionV0, TrainPositionDO trainPositionD0) {
String trainNumber = convertSzdcTrainNumberToYbus(trainPositionDO.getTrainNumber());
if (!busConnectionV0.getConnectionCode().equals(trainNumber)) {
return false;

}

if (Objects.equals(trainPositionD0.getLastConfirmedPoint().getSr70(), busConnectionV0.getlLastPostionSzdc())) {
return false;

}

// Vlak muze jet i mimo trasu definovanou Ybusem. (Napr. zajet do tocny v PrahaSmichov.) Tam uz ale neprevazi klienty a tj. uz nas nezajima
zpozdeni.
return isPositionAtYbusRoute(busConnectionV0, trainPositionDO);

// Pozn. Metoda je naimplementovana na miru pro (k zari 2017) jedinou vlakovou trasu Praha—Havirov (pripadne protazenou dal),
// na ktere nam SZDC poskytuje info. o zpozdeni
private boolean isPositionAtYbusRoute(BusConnectionVO busConnectionV0, TrainPositionDO trainPositionD0) {
if (EXTERNAL_SR70_NUMBERS.contains(trainPositionD0.getLastConfirmedPoint().getSr70())) {
return false;
}

StationV0 firstStationV0 = TimetableUtils.getFirstBusStation(busConnectionV0.getBusStations()).getStation();
StationV0 lastStationV0 = TimetableUtils.getlLastBusStation(busConnectionV0.getBusStations()).getStation();

if (isMatchingPosition(trainPositionDO, firstStationV0)) {
return !trainPositionD0.getArrival();

}
if (isMatchingPosition(trainPositionD0, lastStationV0)) {
return trainPositionDO.getArrival();

}
return true;

}

private boolean isMatchingPosition(TrainPositionDO trainPositionDO, StationVO stationVO0) {
// SZDC mame jen v Cesku
if (stationV0.getCity().getCountry() != Country.CZ) {
return false;

}
return (Objects.equals(trainPositionDO0.getLastConfirmedPoint().getSr70(), convertSR70toSzdcFormat(stationV0.getSr70Number())));

Automatické spousténi je poslednim krokem k dokonceni operace. Pomoci CRONu
vytvotime periodické spusténi dotazu na datové rozhrani a nasledné ulozeni do data-

béaze.

Kod. 5.8 applicationContex-cron-position.xml

<bean class="org.springframework.scheduling.quartz.CronTriggerFactoryBean">
<property name="jobDetail">
<bean class="org.springframework.scheduling.quartz.MethodInvokingJobDetailFactoryBean">
<property name="targetObject" ref="szdcServiceImpl" />
<property name="targetMethod" value="updateDelays" />
<property name="concurrent" value="false" />
</bean>
</property>
<property name="cronExpression" value="${szdcUpdateDelay.cronExpression}" />
</bean>
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5.1.2 Datové rozhrani ,, Informac¢ni tabule*

Dalsi moznosti nac¢itani zdroje dat zpozdéni je datové rozhrani Informacni tabule. Tato
¢ast implementace nakonec nebyla realizovana. Jeji pfinos pro novy dispecersky sys-
tém byl nulovy. Toto rozhrani je primarné vyuzito k nac¢itani informaci o zastavkach

a nastupistich kudy spoj projizdi.

Systém Informacni TABULE vlastni opét spole¢nost SZDC. Tento systém posky-
tuje datové rozhrani formou webové sluzby pro dalsi systémy. Cilem je poskytovani
dat z informad¢niho systému TABULE pro tfeti strany. Aplikace tfetich stran se mohou
dotazovat do informac¢niho systému TABULE na aktualni data tykajici se odjezdovych
a piijezdovych tabuli dopravnich bodi na dopravni siti SZDC, které mohou tato data

poskytovat.

5.2 Pfipojeni Polohavozu.cz

V prvni fazi byla napojena datova rozhrani od SZDC, kterd bohuzel neobsahovala
vSechna potfebnd data. Chybéjicim prvkem byla poloha, soutadnice GPS, potiebné

k urceni, kde se viz nachazi a pomoci ni vypocitat zpozdéni.
Tvorba providera (inteface, implementace)

Kod. 5.9 VehiclePositionProvider.java

package cz.sa.ybus.server.infrastructure.provider.vehiclePosition;

import java.util.List;
import java.util.Map;

import cz.sa.ybus.core.vehiclePosition.service.dos.PositionDO;
import cz.sa.ybus.core.vehiclePosition.service.dos.VehicleInfoDO;

public interface VehiclePositionProvider {
List<VehicleInfoDO> getVehicleInfos(); //vrati info o vozech

Map<Long, PositionDO> getPositions(); // vrati poluhu bodu

Kod. 5.10 VehiclePositionProviderImpl.java

package cz.sa.ybus.server.infrastructure.provider.vehiclePosition.impl;

import java.io.IOException;
import java.util.Arraylist;
import java.util.Collections;
import java.util.HashMap;
import java.util.List;
import java.util.Map;

import javax.ws.rs.core.MediaType;

import org.apache.cxf.interceptor.LoggingInInterceptor;
import org.apache.cxf.jaxrs.client.ClientConfiguration;
import org.apache.cxf.jaxrs.client.WebClient;

import org.codehaus.jackson.JsonParseException;

import org.codehaus.jackson.jaxrs.JacksonJaxbJsonProvider;
import org.codehaus.jackson.map.JsonMappingException;
import org.codehaus.jackson.map.0bjectMapper;

import org.codehaus.jackson.map.type.MapType;

import org.codehaus.jackson.map.type.TypeFactory;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Service;

import com.google.common.collect.Maps;

import cz.sa.ybus.core.common.annotations.NotNull;

import cz.sa.ybus.core.vehiclePosition.service.dos.PositionDO;

import cz.sa.ybus.core.vehiclePosition.service.dos.VehicleInfoDO;

import cz.sa.ybus.impl.common.general.Config;

import cz.sa.ybus.impl.common.general.ConfigKeys;

import cz.sa.ybus.server.infrastructure.provider.vehiclePosition.VehiclePositionProvider;
import cz.sa.ybus.server.infrastructure.provider.vehiclePosition.domain.Position;

import cz.sa.ybus.server.infrastructure.provider.vehiclePosition.domain.Vehicle;

import cz.sa.ybus.server.infrastructure.provider.vehiclePosition.domain.VehicleInfos;
import cz.sa.ybus.server.infrastructure.provider.vehiclePosition.domain.VehiclePosition;

@Service
public class VehiclePositionProviderImpl implements VehiclePositionProvider {

@Autowired
private Config config;

private static final String INIT_VEHICLES_PATH = "/init—vehicles/";
private static final String DATA = "/data/";
private static final String JSON = "json";

private final Logger log = LoggerFactory.getLogger(getClass());
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private WebClient getWebClient() {
final String vehiclesEndpoint = config.getProperty(ConfigKeys.VEHICLE_POSITION_ENDPOINT);

final WebClient webClient = WebClient.create(vehiclesEndpoint, Collections.singletonList(new JacksonJaxbJsonProvider()));
ClientConfiguration clientConfiguration = WebClient.getConfig(webClient);
clientConfiguration.getInInterceptors().add(new LoggingInInterceptor());

return webClient;

@Override
public List<VehicleInfoD0O> getVehicleInfos() {

final String code = config.getProperty(ConfigKeys.VEHICLE_POSITION_CODE);

final WebClient webClient = getWebClient();
webClient.path(INIT_VEHICLES_PATH + code);
webClient.type(MediaType.APPLICATION_JSON_TYPE);
webClient.accept(MediaType.APPLICATION_JSON_TYPE);

final String resp = webClient.get(String.class);
final ObjectMapper mapper = new ObjectMapper();
final TypeFactory typeFactory = mapper.getTypeFactory();

List<VehicleInfos> listVehicleInfos = new ArraylList<>();

ry {
listVehicleInfos = mapper.readValue(resp, typeFactory.constructCollectionType(List.class, VehicleInfos.class));

catch (JsonParseException e ) {
log.error("Deserialization error: " + e);

}
catch (JsonMappingException e) {
log.error("Deserialization error: " + e);

catch (IOException e) {
log.error("Deserialization error: " + e);
}

final List<Vehicle> vehicles = new ArrayList<>();

for (final VehicleInfos vehicleInfos : listVehicleInfos) {
for (final Vehicle vehicle : vehicleInfos.getVehicles()) {
vehicles.add(vehicle);

}

return convertVehicles(vehicles);

@NotNull
private List<VehicleInfoD0> convertVehicles(@NotNull final List<Vehicle> vehicles) {
final List<VehicleInfoDO> vehicleInfoDOs = new ArrayList<>();
for (final Vehicle vehicle : vehicles) {
final VehicleInfoDO vehicleInfoDO = new VehicleInfoDO();
vehicleInfoDO.setVehicleId(Long.parseLong(vehicle.getVehicleId()));
vehicleInfoDO.setVehicleName(vehicle.getVehicleTitle());
vehicleInfoDOs.add(vehicleInfoDO);
}

return vehicleInfoDOs;

@Override

public Map<Long, PositionD0> getPositions() {
final String code = config.getProperty(ConfigKeys.VEHICLE_POSITION_CODE);
final WebClient webClient = getWebClient();
webClient.path(DATA + code + "." + JSON);
webClient.type(MediaType.APPLICATION_JSON_TYPE);
webClient.accept(MediaType.APPLICATION_JSON_TYPE);
final String resp = webClient.get(String.class);
final ObjectMapper mapper = new ObjectMapper();
final TypeFactory typeFactory = mapper.getTypeFactory();
final MapType mapType = typeFactory.constructMapType(HashMap.class, String.class, VehiclePosition.class);
Map<String, VehiclePosition> positionMap = Maps.newHashMap();

try {
positionMap = mapper.readValue(resp, mapType);

catch (JsonParseException e) {
log.error("Deserialization error: " + e);

}
catch (JsonMappingException e) {

log.error("Deserialization error: " + e);
}
catch (IOException e) {
log.error("Deserialization error: " + e);

return convertPositions(positionMap);

@NotNull
private Map<Long, PositionDO> convertPositions(@NotNull final Map<String, VehiclePosition> positionMap) {
final Map<Long, PositionDO> positionMapDO = Maps.newHashMap();
for (final Map.Entry<String, VehiclePosition> entry: positionMap.entrySet()) {
final PositionDO positionDO = new PositionDO();
final Long id = Long.parselLong(entry.getKey());
final Position position = entry.getValue().getPosition();
positionDO.setLatitude(Double.parseDouble(position.getLatitude()));
positionDO0.setLongitude(Double.parseDouble(position.getLongitude()));
positionD0.setDateTime(Long.parselLong(position.getTime()));
positionMapDO.put(id, positionDO);

return positionMapDO;

Kod. 5.11 PositionDO.java

package cz.sa.ybus.core.vehiclePosition.service.dos;
import java.io.Serializable;
public class PositionDO implements Serializable {

private Double latitude;

private Double longitude;

private Long dateTime;

public Double getLatitude() {

return latitude;

public void setlLatitude(Double latitude) {
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this.latitude = latitude;

public Double getLongitude() {
return longitude;

public void setlLongitude(Double longitude) {
this.longitude = longitude;

public Long getDateTime() {
return dateTime;

public void setDateTime(Long dateTime) {
this.dateTime = dateTime;

Kod. 5.12 Tracked VehiclePathDO.java

package cz.sa.ybus.core.vehiclePosition.service.dos;

import java.io.Serializable;
import java.util.List;

public class TrackedVehiclePathDO extends VehicleInfoDO implements Serializable {

private PositionD0O lastPosition;
private List<PositionDO> positionDOs;

public PositionDO getlLastPosition() {
return lastPosition;

public void setlLastPosition(PositionD0 lastPosition) {
this.lastPosition = lastPosition;

public List<PositionD0O> getPositionDOs() {
return positionDOs;

public void setPositionDOs(List<PositionDO> positionDOs) {
this.positionD0Os = positionDOs;

Kod. 5.13 VehicleInfoDO.java

package cz.sa.ybus.core.vehiclePosition.service.dos;
import java.io.Serializable;
public class VehicleInfoDO implements Serializable {

private Long vehicleld;
private String vehicleName;

public Long getVehicleId() {
return vehicleld;

public void setVehicleId(Long vehicleld) {
this.vehicleld = vehicleld;

}

public String getVehicleName() {
return vehicleName;

public void setVehicleName(String vehicleName) {
this.vehicleName = vehicleName;
}
}

5.3 Nacitani struktury vlaku do dispecerského systému

Pro spravné dotazovani se na polohu vozu je tfeba nejprve ziskat strukturu slozeni
vlaku. Jedna se o aktualni zapojeni vagont. Nacitat se bude identifikitor vagonu (jedi-
ne¢na hodnota typu String). Takto identifikované vozy pak jsou piirazeny jednotlivym

spojim a uloZeny do databéze. Podle nich lze presné ziskat data o poloze.

Tvorba Provideru (inteface, implementace)

Kod. 5.14 TrafficControlProvider.java

package cz.sa.ybus.server.infrastructure.provider.trafficcontrol;
import java.util.function.Consumer;

import cz.sa.ybus.core.common.annotations.NotNull;
import cz.sa.ybus.core.trafficcontrol.service.dos.TrainCompositionDO;

public interface TrafficControlProvider {

void updateTrainCompositions(@NotNull final Consumer<TrainCompositionDO> trainCompositionUpdater);
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Parsovani CSV souboru a uloZeni dat (konverze dat) do datovich piepravek

Kod. 5.15 TrafficControlProviderImpl.java

package cz.sa.ybus.server.infrastructure.provider.trafficcontrol.impl;

import java.io.IOException;

import java.io.StringReader;

import java.io.UnsupportedEncodingException;
import java.util.ArraylList;

import java.util.Collections;

import java.util.Comparator;

import java.util.List;

import java.util.StringTokenizer;

import java.util.function.Consumer;

import java.util.regex.Pattern;

import org.apache.commons.csv.CSVFormat;

import org.apache.commons.csv.CSVParser;

import org.apache.commons.csv.CSVRecord;

import org.joda.time.LocalDate;

import org.joda.time.format.DateTimeFormat;

import org.joda.time.format.DateTimeFormatter;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Component;

import cz.sa.ybus.core.common.annotations.NotNull;

import cz.sa.ybus.core.trafficcontrol.service.dos.TrainCompositionDO;

import cz.sa.ybus.core.trafficcontrol.service.dos.WagonDO;

import cz.sa.ybus.server.infrastructure.provider.trafficcontrol.ExcelToCsvConverter;

import cz.sa.ybus.server.infrastructure.provider.trafficcontrol.TrafficControlMailDownloader;
import cz.sa.ybus.server.infrastructure.provider.trafficcontrol.TrafficControlProvider;

/%%
* @author dalibor.dobes

*/
@Component
public class TrafficControlProviderImpl implements TrafficControlProvider {

@Autowired

private TrafficControlMailDownloader mailDownloader;
@Autowired

private ExcelToCsvConverter excelToCsvConverter;

public static final char WAGON_SEPARATOR = ',';
public static final char DEFAULT_SEPARATOR = ';';

private static final Pattern TRAIN_CODE_PATTERN = Pattern.compile("[0—9]+");
public static final DateTimeFormatter DATE_TIME_FORMATTER = DateTimeFormat.forPattern("yyyy—MM—dd");
private final Logger log = LoggerFactory.getLogger(getClass());

@Override
@NotNull
public void updateTrainCompositions(@NotNull final Consumer<TrainCompositionD0O> trainCompositionUpdater) {

final byte[] attachmentBytes = mailDownloader.downloadEmailAttachments();
if (attachmentBytes != null) {
final String csvString = excelToCsvConverter.convertTrainStructure(attachmentBytes);
if (csvString != null) {
try (final CSVParser csvParser = new CSVParser(new StringReader(csvString), CSVFormat.DEFAULT.withDelimiter(DEFAULT_SEPARATOR));
)

for (CSVRecord csvRecord : csvParser.getRecords()) {
final String csvDate = csvRecord.get(0);
final String csvTrainCode = csvRecord.get(1);
final String csvTrainStructure = csvRecord.get(2);

final TrainCompositionDO tcDO = new TrainCompositionDO();

tcD0.setLocalDate(LocalDate.parse(csvDate, DATE_TIME_FORMATTER));

if (!TRAIN_CODE_PATTERN.matcher(csvTrainCode).matches()) {
log.error("The train number must not contain letters");
continue;

final Integer trainCode = Integer.parseInt(csvTrainCode);
tcD0.setTrainName(trainCode);
tcDO.setWagons(getTrainStructure(csvTrainStructure, trainCode));
trainCompositionUpdater.accept(tcDO);

}
catch (final UnsupportedEncodingException e) {
log.error("UnsupportedEncoding for CSV file");

}
catch (final IOException e) {
log.error("Error while parsing CSV", e);

}
}
}

@NotNull
private List<WagonD0> getTrainStructure(@NotNull final String csvTrainStructure, @NotNull final Integer trainName) {

final List<WagonDO> wagons = new ArraylList<>();
final StringTokenizer stringTokenizer = new StringTokenizer(csvTrainStructure, String.valueOf(WAGON_SEPARATOR));
int position = 1;
while (stringTokenizer.hasMoreElements()) {
final String wagonId = stringTokenizer.nextToken();
if (!wagonId.isEmpty()) {
if (!Character.isDigit(wagonId.charAt(0))) {
final WagonDO wDO = new WagonDO();
wD0.setPositionInTrain(position);
wD0.setWagonId(wagonId);
wagons.add (wDO0) ;
position++;
}
}

}
if (trainName % 2 !'= 0) {
int countOfWagons = wagons.size();
final int controlValue = wagons.size() + 1;
Collections.sort(wagons, Comparator.comparingInt(WagonDO::getPositionInTrain));
for (final WagonDO wagonDO : wagons) {

if ((wagonDO.getPositionInTrain() + countOfWagons) == controlValue) {
wagonD0.setPositionInTrain(countOfWagons);
countOfWagons—;

}

return wagons;

Vytvoteni datovych pFepravek
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Kod. 5.16 TrainCompositionDO.java

package cz.sa.ybus.core.trafficcontrol.service.dos;

import java.io.Serializable;
import java.util.List;

import org.joda.time.LocalDate;

public class TrainCompositionD0O implements Serializable {
private LocalDate date;
private Integer trainName;
private List<WagonDO> wagons;

public LocalDate getLocalDate() {
return date;

public void setLocalDate(LocalDate date) {
this.date = date;

public Integer getTrainName() {
return trainName;

public void setTrainName(Integer trainName) {
this.trainName = trainName;

public List<WagonDO> getWagons() {
return wagons;

public void setWagons(List<WagonDO> wagons) {
this.wagons = wagons;

Kod. 5.17 WagonDO .java

package cz.sa.ybus.core.trafficcontrol.service.dos;
import java.io.Serializable;

public class WagonDO implements Serializable {
private Integer positionInTrain;
private String wagonld;

public String getWagonId() {
return wagonId;

public void setWagonId(String wagonId) {
this.wagonId = wagonld;

public Integer getPositionInTrain() {
return positionInTrain;

public void setPositionInTrain(Integer positionInTrain) {
this.positionInTrain = positionInTrain;

JavaMail knihovna slouzi pro napojeni na vytvorenou emailovou schranku pomoci

IMAP protokolu pro odebirani XLS souboru se strukturou vlaku na aktualni den.

Kod. 5.18 TrafficControlMailDownloader.java

package cz.sa.ybus.server.infrastructure.provider.trafficcontrol;

import java.io.IOException;
import java.io.InputStream;
import java.util.Properties;
import java.util.regex.Pattern;

import javax.annotation.Nullable;
import javax.mail.Flags;

import javax.mail.Flags.Flag;

import javax.mail.Folder;

import javax.mail.Message;

import javax.mail.MessagingException;
import javax.mail.Multipart;

import javax.mail.Part;

import javax.mail.Session;

import javax.mail.Store;

import javax.mail.internet.MimeBodyPart;
import javax.mail.internet.MimeUtility;
import javax.mail.search.FlagTerm;

import org.apache.commons.io.IOUtils;

import org.apache.commons.lang3.ArrayUtils;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Component;

import cz.sa.ybus.impl.common.general.Config;
import cz.sa.ybus.impl.common.general.ConfigKeys;

/xx

* Trida napsana namiru nacitani struktury vlaku z excelu, po vytvoreni dispecerskeho systemu bude jiz nepotrebna a prijde odstranit
* @author dalibor.dobes

*/

@Component

public class TrafficControlMailDownloader {

@Autowired
private Config config;

private static final String HOST
private static final String PORT H
private static final String PROTOCOL = "imaps";

private static final Pattern EXCEL_SUFFIX = Pattern.compile("([“\\sl+(\\.(?1)(x1lsx))$)");

"imap.sa.cz";
"g993"

private final Logger log = LoggerFactory.getLogger(getClass());
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@Nul

lable

public byte[] downloadEmailAttachments() {

/* prihlasovaci udaje */

final String userName
final String password

/* nastaveni properties pro session */
final Properties properties = getConnectionProperties();
final Session session = Session.getInstance(properties);

byte[] attachmentBytes = null;

t

/* vytvoreni spojeni x/
store.connect (HOST, userName, password);

/* slozka s e-maily */
final Folder folderInbox = store.getFolder("INBOX");
folderInbox.open(Folder.READ_WRITE) ;

/* vrati jen neprectene zpravy #/
final Message messages[] = folderInbox.search(new FlagTerm(new Flags(Flag.SEEN), false));
if (messages.length ==
log.info("There are no new emails on address ybus.dispecink@studentagency.cz");
return null;

config.getProperty(ConfigKeys.TRAFFIC_CONTROL_TRAIN_USERNAME) ;
config.getProperty(ConfigKeys.TRAFFIC_CONTROL_TRAIN_PASSWORD) ;

ry {
final Store store = session.getStore(PROTOCOL)

boolean manyNewMails = messages.length > 1 ? true : false;

/+ pokud mame vice novych zprav, tak chceme tu s nejnovjejsim datem. Cislovani je od nejstarsi po nejnovjejsi, proto potrebujem obratit

radu zprav
* aby nam prvni index (0) ukazoval na nejnovjejsi */

if (manyNewMails) {
ArrayUtils.reverse(messages);

}
boolean foundEmailWithExcelAttachment = false;

for (

int i

0;

i < messages.length; i++) {

/* chceme posledni prijatou zpravu */

final Message message = messages[i];

message.setFlag(Flag.SEEN, true);

/* po nalezeni a precteni nejnovjejsi zpravy potrebujem ostatnim nastavit ze jsou prectene (pokud existuji) =/

if (foundEmailWithExcelAttachment) {
continue;

}
final String contentType = message.getContentType();

/* mail musi obsahovat prilohy (indikuje se podle "multipart") */
if (contentType.contains("multipart”)) {

/* po precteni mailu dojde k automatickemu nastaveni na Flag.SEEN "precteno" ("message.getContent()") */
final Multipart multiPart = (Multipart)
final int numberOfParts = multiPart.getCount();
for (int partCount = 0; partCount < numberOfParts; partCount++) {
final Part part = multiPart.getBodyPart(partCount);
final String disposition = part.getDisposition();

message.getContent();

/* otevru pouze cast mimeBodyPart ve kterem je ulozena priloha */
if ((disposition != null)
&& ((disposition.equalsIgnoreCase(Part.ATTACHMENT) || (disposition.equalsIgnoreCase(Part.INLINE))))) {
final MimeBodyPart mimeBodyPart = (MimeBodyPart) part;
final String fileName = MimeUtility.decodeText(mimeBodyPart.getFileName());
/* muze se stat ze nam na mail dojde zprava s nejakou prilohou ale mi potrebujem pouze email s prilohou obsahujici excel */
if (EXCEL_SUFFIX.matcher(fileName).find()) {
try (final InputStream is = mimeBodyPart.getInputStream()) {
attachmentBytes = IOUtils.toByteArray(is);
foundEmailWithExcelAttachment = true;

folderInbox.close(false);
store.close();

catch (MessagingException | IOException ex) {
log.error("Error while accessing e-mail store or reading e-mail.", ex);

return attachmentBytes;

private Properties getConnectionProperties() {

final Properties properties = new Properties()

properties.
properties.
properties.
properties.
properties.
properties.
properties.

return properties;

setProperty(String.format("mail.%s
setProperty(String.format("mail.%s
setProperty(String.format("mail.store.protocol"), PROTOCOL);
setProperty(String.format("mail.%s
setProperty(String.format("mail.%s
setProperty(String.format("mail.%s
setProperty(String.format("mail.%s

host", PROTOCOL), HOST);
port". PROTOCOL), PORT);

auth", PROTOCOL), "true");

socketFactory.class", PROTOCOL), "javax.net.ssl.SSLSocketFactory");
socketFactory.fallback", PROTOCOL), "false");

socketFactory.port"”, PROTOCOL), PORT);

Dalsi oblasti zajmu je nacteni prijatych a odfiltrovani piebyte¢nych maili, které

jsou bud staré nebo neobsahuji potiebnou piilohu. Déle aplikaéni logika nezbytna k

otevieni pfilohy a nacteni XLS souboru do streamu pro nasledné zpracovani. Posledni

¢asti zpracovani je konverze pracovnich dat (vybranych bunék) do formatu CSV.

Kod.

5.19 ExcelToCsvConverter.java

package cz.sa.ybus.server.infrastructure.provider.trafficcontrol;

import
import
import
import

import

import
import
import
import
import
import
import

java.
java.
java.
java.

io.ByteArrayInputStream;
io.IOException;
io.InputStream;
util.Date;

javax.annotation.Nullable;

org.
org
org.
org.
org.
org.

apache.
.apache.
apache.
apache.
apache.
apache.

commons. lang3.text.StrBuilder;

poi.
poi.
poi.
poi.
poi.

ss.usermodel.DateUtil;
xssf.usermodel.XSSFCell;
xssf.usermodel.XSSFRow;
xssf.usermodel.XSSFSheet;
xssf.usermodel.XSSFWorkbook

org.joda.time.LocalDate;
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import org.slf4j.Logger;
import org.slf4j.LoggerFactory;
import org.springframework.stereotype.Component;

import cz.sa.ybus.core.common.annotations.NotNull;
import cz.sa.ybus.server.infrastructure.provider.trafficcontrol.impl.TrafficControlProviderImpl;

/%%

* Trida napsana namiru nacitani struktury vlaku z excelu, po vytvoreni dispecerskeho systemu bude jiz nepotrebna a prijde odstranit
* @author dalibor.dobes

*/

@Component

public class ExcelToCsvConverter {

/* nazev listu v excelu */
private static final String XLS_TRAIN_STRUCTURE_SHEET_NAME = "Struktura";

/* list Struktura */

private static final int XLS_STRUCTURE_FIRST_ROW_NUM =
private static final int XLS_STRUCTURE_FIRST_CELL_NUM = 0
private static final int XLS_STRUCTURE_FIRST_WAGON_CELL_| NUM 2;
private static final int XLS_STRUCTURE_LAST_WAGON_CELL_NUM = 16;

/* oddelovace */
private static final String CSV_ROW_DELIMITER = "\n";
private static final String STRING_WRAPPER = "\"";

private final Logger log = LoggerFactory.getLogger(getClass());

@Nullable
public String convertTrainStructure(@NotNull final byte[] attachmentBytes) {

String csvString = null;
try {
final StrBuilder csvBuilder = new StrBuilder();

/* nacist excel %/
try (final InputStream inputXls = new ByteArrayInputStream(attachmentBytes)) {

/* otevrit dany list v excelu x/
final XSSFSheet xlsSheet = new XSSFWorkbook(inputXls).getSheet (XLS_TRAIN_STRUCTURE_SHEET_NAME);

XSSFRow x1lsRow = null;

for (int row = XLS_STRUCTURE_FIRST_ROW_NUM; row < xlsSheet.getLastRowNum(); row++) {
xlsRow = x1lsSheet.getRow(row);
final StrBuilder csvRowBuilder = new StrBuilder();

XSSFCell xlsCell = null;

/* bunka na pozici "0" je vzdy datum x/
x1sCell = xlsRow.getCell(XLS_STRUCTURE_FIRST_CELL_NUM);
if (DateUtil.isCellDateFormatted(xlsCell)) {
final Date cDate = xlsCell.getDateCellValue();
if (cDate == null) {
continue;

)]
final LocalDate lDate = new LocalDate(cDate);
final String cellDate = lDate.toString(TrafficControlProviderImpl.DATE_TIME_FORMATTER);
csvRowBuilder.append(getWrappedString(cellDate));
csvRowBuilder.append(TrafficControlProviderImpl.DEFAULT_SEPARATOR) ;
}
/* bunka na pozici "1" je nazev vlaku */
x1sCell = xlsRow.getCell(XLS_STRUCTURE_FIRST_CELL_NUM + 1);
final String cellTrain = xlsCell.getRawValue();
if (cellTrain == null) {
continue;
}
csvRowBuilder.append(getWrappedString(cellTrain));
csvRowBuilder.append(TrafficControlProviderImpl.DEFAULT_SEPARATOR);
csvRowBuilder.append (STRING_WRAPPER) ;
/* nacitani kodu vagonu do jednoho stringu v CSV x/
for (int cellWagons = XLS_STRUCTURE_FIRST_WAGON_CELL_NUM; cellWagons < XLS_STRUCTURE_LAST_WAGON_CELL_NUM + 1; cellWagons++) {
xlsCell = x1lsRow.getCell(cellWagons);
final String wagonCellValue = xlsCell.getRawValue();
csvRowBuilder.append(wagonCellvValue);
csvRowBuilder.append(TrafficControlProviderImpl.WAGON_SEPARATOR) ;
}
csvRowBuilder.append (STRING_WRAPPER) ;
csvRowBuilder.append(CSV_ROW_DELIMITER);
csvBuilder.append(csvRowBuilder) ;

}
}
csvString = csvBuilder.toString();

catch (IOException e) {
log.error("Cannot convert Excel file to CSV");
return csvString;

private String getWrappedString(@NotNull final String string) {
return STRING_WRAPPER + string + STRING_WRAPPER;

Tvorba service jiz neni tak obsahové svazané. Striktni definici podléha jen interface.
Jeho implementace je jiz plné modifikovatelna. Lze vyuzit napt. funkcionalniho inte-
face z Java8 [1]|. Pristup k DB je odstinény pomoci DAO. Lze plné vyuzit stavajicich

funkci pro spravu dat. Veskeré DB operace jsou zprostiedkovany pomoci Hibenate.

Kod. 5.20 TrafficControlService.java

package cz.sa.ybus.core.trafficcontrol.service;
public interface TrafficControlService {

void updateTrainStructure();
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Kod. 5.21 TrafficControlServicelmpl.java
package cz.sa.ybus.core.trafficcontrol.service;

import java.util.List;
import java.util.stream.Collectors;

import org.joda.time.DateTime;

import org.joda.time.LocalDate;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.jmx.export.annotation.ManagedOperation;
import org.springframework.jmx.export.annotation.ManagedResource;
import org.springframework.stereotype.Service;

import com.sun.istack.Nullable;

import cz.sa.ybus.core.busconnection.service.BusConnectionVehicleService;
import cz.sa.ybus.core.busconnection.service.dos.Bus1DO;

import cz.sa.ybus.core.busconnection.service.dos.BusTypelDO;

import cz.sa.ybus.core.common.annotations.NotNull;

import cz.sa.ybus.core.common.service.AbstractService;

import cz.sa.ybus.core.trafficcontrol.service.dos.TrainCompositionDO;
import cz.sa.ybus.core.trafficcontrol.service.dos.WagonDO;

import cz.sa.ybus.domain.bus.BCVehicleID;

import cz.sa.ybus.domain.bus.BusConnectionID;

import cz.sa.ybus.domain.bus.BusID;

import cz.sa.ybus.domain.bus.BusTypelD;

import cz.sa.ybus.domain.bus.VehicleCategory;

import cz.sa.ybus.server.domain.busconnection.BusConnection

import cz.sa.ybus.server.domain.busconnection.BusConnectionVehicle;
import cz.sa.ybus.server.domain.busconnection.BusConnectionsCache;

import cz.sa.ybus.server.domain.busdao.BusDao;

import cz.sa.ybus.server.domain.busdao.BusService;

import cz.sa.ybus.server.infrastructure.provider.trafficcontrol.TrafficControlProvider
import cz.sa.ybus.server.logging.LogBefore;

/¥%
* @author dalibor.dobes

*/

@ManagedResource

@Service

public class TrafficControlServiceImpl extends AbstractService implements TrafficControlService {

@Autowired

private TrafficControlProvider trafficControlProvider;
@Autowired

private BusDao busDao;

@Autowired

private BusService busService;

@Autowired

private BusConnectionsCache busConnectionsCache;

@Autowired

private BusConnectionVehicleService busConnectionVehicleService;

private final Logger log = LoggerFactory.getLogger(getClass());
private static final String RJ = "RJ";

@ManagedOperation

@0override

@LogBefore

public void updateTrainStructure() {

final DateTime now = DateTime.now();

final DateTime todayMidnight = now.withTimeAtStartOfDay();

final DateTime midnightlLast = todayMidnight.plusDays(2).withTimeAtStartOfDay();
final VehicleCategory vehicleCategory = VehicleCategory.RAIL_CAR;

final List<Long> busConnectionV0s = busDao.getBusConnectionsByDepartureTimeAndVehicleType(todayMidnight, midnightlLast,
vehicleCategory);

final List<BusConnection> busConnections = busConnectionsCache.getBusConnections(busConnectionV0s);
trafficControlProvider.updateTrainCompositions(tcDO —> updateTrainVehicles(tcDO, busConnections));

}

private void updateTrainVehicles(@NotNull final TrainCompositionDO trainCompositionD0O, @NotNull final List<BusConnection> busConnections) {

for (BusConnection busConnection : busConnections) {
final BusConnectionID busConnectionID = busConnection.getID();
final LocalDate dateDO = busConnection.getDeparture().toLocalDate();
final String trainCodeDO = busConnection.getConnectionCode();
final List<BusConnectionVehicle> busConnectionVehicles = busConnection.getVehicles();
final List<WagonDO> wagonDOs = trainCompositionD0O.getWagons();
if (wagonDOs.size() != busConnectionVehicles.size()) {

log.warn("The number of wagons does not match: " + wagonDOs.size() + " is not the same " + busConnectionVehicles.size()

+ " from database");

}
final LocalDate dateCSV = trainCompositionDO.getLocalDate();
final String trainCodeCSV = RJ + " " + trainCompositionDO.getTrainName();
if ((dateDO.equals(dateCSV)) && (trainCodeCSV).equals(trainCodeD0)) {
for (final BusConnectionVehicle busConnectionVehicle : busConnectionVehicles) {
final BCVehicleID bcVehicleID = busConnectionVehicle.getID();
final Integer vehiclePosition = busConnectionVehicle.getPosition();
final BusTypelDO busType = busConnectionVehicleService
.getBusTypelDO(BusTypeID. forId(busConnectionVehicle.getBusTypeId()));
for (final WagonDO wagonDO : wagonDOs) {
final Integer wagonPositionCSV = wagonDO.getPositionInTrain();
final String wagonId = wagonDO.getWagonId();
if (vehiclePosition.intValue() == wagonPositionCSV.intValue()) {
updateBusConnectionBusVehicle(busConnectionID, bcVehicleID, busType, wagonId);

private void updateBusConnectionBusVehicle(
@NotNull final BusConnectionID busConnectionID,
@NotNull final BCVehicleID bcVehiclelD,
@NotNull final BusTypelDO busType,
@NotNull final String wagonId

/* bude potreba prvne ulozit bus/wagon pokud jeste neexistuje */
final List<Bus1DO> allWagons = getAllWagons();

if (!allWagons.stream().anyMatch(bus — bus.getSpz().equals(wagonIld))) {
final Integer maxNumber = allWagons.stream().map(bus —> bus.getNumber()).max(Integer::compareTo)
.orElse(BusService.INITIAL_WAGON_NUMBER — 1) + 1;
final Bus1DO wagon = new Bus1DO();
wagon. setNumber (maxNumber) ;
wagon.setSpz(wagonId);
wagon.setBusType(busType);
wagon.setActive(true);

busService.saveBus(wagon) ;
changeBus (busConnectionID, bcVehicleID, wagonId);
@Nullable

private List<Bus1D0> getAllWagons() {
final List<BuslDO> allBuses = busService.getAllBuses();

return allBuses.stream().filter(bus —bus.getBusType().getVehicleCategory() == VehicleCategory.RAIL CAR).collect(Collectors.toList());
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}

private void changeBus(
@NotNull final BusConnectionID busConnectionID,
@NotNull final BCVehicleID bcVehiclelD,
@NotNull final String wagonId

{

final List<BuslDO> allWagons = getAllWagons();

final Bus1DO wagon = allWagons.stream().filter(bus — bus.getSpz().equals(wagonId)).findAny().get();
final BusID busID = BusID.forId(wagon.getId());

busService.changeBus (busConnectionID, bcVehicleID, busID);

Tvorba CRON jobu pro pravidelnou aktualizaci

Kod. 5.22 applicationContext-cron-struktura.xml

<bean class="org.springframework.scheduling.quartz.CronTriggerFactoryBean">
<property name="jobDetail">
<bean class="org.springframework.scheduling.quartz.MethodInvokingJobDetailFactoryBean">
<property name="targetObject" ref="trafficControlServiceImpl" />
<property name="targetMethod" val updateTrainStructure" />
<property name="concurrent" value="false" />
</bean>
</property>
<property name="cronExpression" value="${trafficControl.updateTrainStructure}" />
</bean>
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6 Distribuce zpoZdéni

Vypo¢itané zpozdéni spoji je vystaveno pomoci webové sluzby (REST) a je konzumo-
vano cilovymi platformami. Zakladni platforma jsou tzv. Plazmy (soucasné digitalni
informaé¢ni tabule na provoznich mistech Student Agency). Dale je zpozdéni konzu-
movano spolefnosti Google v ramci sluzby Google Transit (pro realizaci je pouZito
napojeni na GTFS-real time). Zakaznikam, ktefi maji povolené v osobnim nastaveni
notifikace (SMS nebo email) chodi priabézné informace o aktuéalnich zménéch zpozdéni

spoji, na které maji zakoupeny listek.
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ZAVER

Cile této diplomové prace, rozsitit dispec¢inkovy systém, bylo dosaZzeno. Nékteré c¢asti
této prace se podarilo nejen realizovat, ale také aplikovat do produkéniho provozu
vyslednou implementaci. Hlavni pfinos je vystaveni webovych sluzeb pro poskytovani
dat o zpozdéni tfetim stranam. Déle nové systém sam konzumuje fadu vystupu systémi
tietich stran (SZDC, Polohavozu.cz).

Jiné C¢asti zustaly ve fazi navrhu. Jedna se predevs§im o vizualizaci spoje na trase.
Tato funkcionalita nedostala dostate¢nou soucinnost, a to predevsim proto, ze podob-
nych vizualiza¢nich SW nastroji je velké mnozstvi a jejich funkcionalita je dostatecna.

Vysledkem prace je tedy rozsiteni modulu zpozdéni o nové zdroje dat a tadoveé
zpresnéni aktualniho zpozdéni jednotlivych spoji. K dalsim rozsifenim patii nacitani
struktury vlakové soupravy a urceni polohy jednotlivych vozi pomoci GPS. VSechna
nova data jsou zpracovana a déle distribuovana.

Reseni popsané v této diplomové praci nabizi fadu moznosti na rozsifeni ¢i apravy.



UTB ve Zliné, Fakulta aplikované informatiky 45
SEZNAM POUZITE LITERATURY

[1] URMA, Raoul-Gabriel, Mario FUSCO a Alan MYCROFT. Java 8 in action: lamb-
das, streams, and functional-style programming. Shelter Island: Manning, 2015.
ISBN 1617291994.

[2] WALLS, Craig. Spring in action. Fourth Edition. Shelter Island, NY: Manning,
2015. ISBN 161729120x.

[3] Maven: the definitive guide. Sebastopol: O'Reilly, ¢2008. ISBN 0596517335.

[4] OBE, Regina O. a Leo S. HSU. PostGIS in action. Second edition. Shelter Island,
NY: Manning, 2015. ISBN 1617291390.

[5] PRICE, Maribeth Hughett. Mastering ArcGIS. Seventh edition. New York, NY:
McGraw-Hill Education, 2016. ISBN 978-0078095146.

[6] FIELDING, Roy Thomas. Architectural styles and the design of network-
based software architectures. Irvine, 2000. ISBN 0-599-87118-0. Dostupné
také z: https://www.ics.uci.edu/"fielding/pubs/dissertation/fielding_

dissertation.pdf. Doctoral Dissertation. University of California. Vedouci prace
Richard N. Taylor.

[7] SOAP. In: Wikipedia: the free encyclopedia |online|. San Francisco (CA): Wiki-
media Foundation, 2001- [cit. 2018-05-18]. Dostupné z: https://en.wikipedia.
org/wiki/SOAP.

[8] Spring Framework |online|. Pivotal Software, 2018 [cit. 2018-05-18]. Dostupné
7: https://projects.spring.io/spring-framework/.

[9] Java EE. In: Wikipedia: the free encyclopedia [online|. San Francisco (CA): Wiki-
media Foundation, 2001- [cit. 2018-05-18]. Dostupné z: https://cs.wikipedia.
org/wiki/Java_EE.

[10] Inversion of control. In: Wikipedia: the free encyclopedia |online]. San Francisco
(CA): Wikimedia Foundation, 2001- [cit. 2018-05-18|. Dostupné z: https://en.

wikipedia.org/wiki/Inversion_of_control.

[11] Dependency injection. In: Wikipedia: the free encyclopedia [online|. San Francisco
(CA): Wikimedia Foundation, 2001- [cit. 2018-05-18|. Dostupné z: https://en.

wikipedia.org/wiki/Dependency_injection.

[12] JavaBeans. In: Wikipedia: the free encyclopedia |online]. San Francisco (CA): Wi-
kimedia Foundation, 2001- [cit. 2018-05-18|. Dostupné z: https://cs.wikipedia.

org/wiki/JavaBeans.

[13] XML. In: Wikipedia: the free encyclopedia |online|. San Francisco (CA): Wiki-
media Foundation, 2001- [cit. 2018-05-18]. Dostupné z: https://en.wikipedia.
org/wiki/XML.


https://www.ics.uci.edu/~fielding/pubs/dissertation/fielding_dissertation.pdf
https://www.ics.uci.edu/~fielding/pubs/dissertation/fielding_dissertation.pdf
https://en.wikipedia.org/wiki/SOAP
https://en.wikipedia.org/wiki/SOAP
https://projects.spring.io/spring-framework/
https://cs.wikipedia.org/wiki/Java_EE
https://cs.wikipedia.org/wiki/Java_EE
https://en.wikipedia.org/wiki/Inversion_of_control
https://en.wikipedia.org/wiki/Inversion_of_control
https://en.wikipedia.org/wiki/Dependency_injection
https://en.wikipedia.org/wiki/Dependency_injection
https://cs.wikipedia.org/wiki/JavaBeans
https://cs.wikipedia.org/wiki/JavaBeans
https://en.wikipedia.org/wiki/XML
https://en.wikipedia.org/wiki/XML

UTB ve Zliné, Fakulta aplikované informatiky 46

[14] Open-source software. In: Wikipedia: the free encyclopedia [online|. San Francisco
(CA): Wikimedia Foundation, 2001- [cit. 2018-05-18|. Dostupné z: https://en.

wikipedia.org/wiki/Open-source_software.

[15] Hibernate (framework). In: Wikipedia: the free encyclopedia |online]. San Francisco
(CA): Wikimedia Foundation, 2001- [cit. 2018-05-18|. Dostupné z: https://en.

wikipedia.org/wiki/Hibernate_(framework).

[16] Java (programming language). In: Wikipedia: the free encyclopedia |online].
San Francisco (CA): Wikimedia Foundation, 2001- [cit. 2018-05-18]. Dostupné
z: https://en.wikipedia.org/wiki/Java_(programming_language).

[17] Object-relational mapping. In: Wikipedia: the free encyclopedia [online]. San Fran-
cisco (CA): Wikimedia Foundation, 2001- |cit. 2018-05-18|. Dostupné z: https:
//en.wikipedia.org/wiki/Object-relational_mapping.

[18] Enterprise JavaBeans. In: Wikipedia: the free encyclopedia |online|. San Francisco
(CA): Wikimedia Foundation, 2001- [cit. 2018-05-18|. Dostupné z: https://en.

wikipedia.org/wiki/Enterprise_JavaBeans.

[19] Plain old Java object. In: Wikipedia: the free encyclopedia |online]. San Francisco
(CA): Wikimedia Foundation, 2001- [cit. 2018-05-18|. Dostupné z: https://en.
wikipedia.org/wiki/Plain_old_Java_object.

[20] SQL. In: Wikipedia: the free encyclopedia [online]. San Francisco (CA): Wikime-
dia Foundation, 2001- [cit. 2018-05-18|. Dostupné z: https://en.wikipedia.org/
wiki/SQL.

[21] Apache Maven. In: Wikipedia: the free encyclopedia |online]. San Francisco
(CA): Wikimedia Foundation, 2001- [cit. 2018-05-18|. Dostupné z: https://en.

wikipedia.org/wiki/Apache_Maven.

[22] Hypertext Transfer Protocol. In: Wikipedia: the free encyclopedia [online].
San Francisco (CA): Wikimedia Foundation, 2001- [cit. 2018-05-19]. Dostupné
z:;https://en.wikipedia.org/wiki/Hypertext_Transfer_Protocol.

[23] Web Services Description Language. In: Wikipedia: the free encyclopedia |online|.
San Francisco (CA): Wikimedia Foundation, 2001- [cit. 2018-05-19]. Dostupné

7: https://en.wikipedia.org/wiki/Web_Services_Description_Language.

[24] Vyvojové prostiedi. In: Wikipedia: the free encyclopedia [online|. San Francisco
(CA): Wikimedia Foundation, 2001- [cit. 2018-05-19]. Dostupné z: https://cs.
wikipedia.org/wiki/V%C3%BDvojov%C3%A9_prost%C5%99ed%C37%AD.

[25] The Most Advanced REST & SOAP Testing Tool in the World |online]. SmartBear
Software, 2018 [cit. 2018-05-19]. Dostupné z: https://www.soapui.org/.


https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/Hibernate_(framework)
https://en.wikipedia.org/wiki/Hibernate_(framework)
https://en.wikipedia.org/wiki/Java_(programming_language)
https://en.wikipedia.org/wiki/Object-relational_mapping
https://en.wikipedia.org/wiki/Object-relational_mapping
https://en.wikipedia.org/wiki/Enterprise_JavaBeans
https://en.wikipedia.org/wiki/Enterprise_JavaBeans
https://en.wikipedia.org/wiki/Plain_old_Java_object
https://en.wikipedia.org/wiki/Plain_old_Java_object
https://en.wikipedia.org/wiki/SQL
https://en.wikipedia.org/wiki/SQL
https://en.wikipedia.org/wiki/Apache_Maven
https://en.wikipedia.org/wiki/Apache_Maven
https://en.wikipedia.org/wiki/Hypertext_Transfer_Protocol
https://en.wikipedia.org/wiki/Web_Services_Description_Language
https://cs.wikipedia.org/wiki/V%C3%BDvojov%C3%A9_prost%C5%99ed%C3%AD
https://cs.wikipedia.org/wiki/V%C3%BDvojov%C3%A9_prost%C5%99ed%C3%AD
https://www.soapui.org/

UTB ve Zliné, Fakulta aplikované informatiky 47

[26] Service Oriented Architecture. In: Wikipedia: the free encyclopedia |online].
San Francisco (CA): Wikimedia Foundation, 2001- [cit. 2018-05-19]. Dostupné

z: https://cs.wikipedia.org/wiki/Service_Oriented_Architecture.

[27] Action Message Format. In: Wikipedia: the free encyclopedia [online|. San Francisco
(CA): Wikimedia Foundation, 2001- [cit. 2018-05-19|. Dostupné z: https://en.

wikipedia.org/wiki/Action_Message_Format.

[28] Java Message Service. In: Wikipedia: the free encyclopedia |online]. San Francisco
(CA): Wikimedia Foundation, 2001- [cit. 2018-05-19|. Dostupné z: https://en.

wikipedia.org/wiki/Java_Message_Service.

[29] Java Database Connectivity. In: Wikipedia: the free encyclopedia [online].
San Francisco (CA): Wikimedia Foundation, 2001- [cit. 2018-05-19]. Dostupné

z: https://cs.wikipedia.org/wiki/Java_Database_Connectivity.

[30] SoapUI Testing: Overview of SoapUI Testing Tool. Astegic [online|. Falls Church,
Virginie, U.S.A.: Astegic, 2017, 21.7.2017 |cit. 2018-05-19]. Dostupné z: https:

//www.astegic.com/overview-soapui-testing-tool/.

[31] Representational state transfer. In: Wikipedia: the free encyclopedia |online].
San Francisco (CA): Wikimedia Foundation, 2001- [cit. 2018-05-19]. Dostupné

z: https://en.wikipedia.org/wiki/Representational_state_transfer.

[32] Hypertext Transfer Protocol. In: Wikipedia: the free encyclopedia [online].
San Francisco (CA): Wikimedia Foundation, 2001- [cit. 2018-05-19]. Dostupné
z: https://en.wikipedia.org/wiki/Hypertext_Transfer_Protocol.

[33] FRUZENSHTEIN, Alex. Hibernate for beginners. Introduction tutorial |online].
Fuzenshtein’s Notes, 2013, 2013-01-13 [cit. 2018-05-19]. Dostupné z: http://

fruzenshtein.com/hibernate-for-beginners/.

[34] Maven: Maven Central Repository. Maven.apache.org |online|. Wakefield, Massa-
chusetts, U.S.A.: The Apache Software Foundation, 2018 [cit. 2018-05-19]. Do-

stupné z: https://maven.apache.org/repository/.

[35] In:JSON. In: Wikipedia: the free encyclopedia |online]. San Francisco (CA): Wiki-
media Foundation, 2001- [cit. 2018-05-19]. Dostupné z: https://en.wikipedia.
org/wiki/JSON.

[36] Postman |online|. San Francisco, California, U.S.A.: Postdot Technologies, 2018
[cit. 2018-05-19]. Dostupné z: https://www.getpostman.com/

[37] JavaMail. In: Wikipedia: the free encyclopedia [online|. San Francisco (CA): Wiki-
media Foundation, 2001- |cit. 2018-05-19]. Dostupné z: https://en.wikipedia.
org/wiki/JavaMail.


https://cs.wikipedia.org/wiki/Service_Oriented_Architecture
https://en.wikipedia.org/wiki/Action_Message_Format
https://en.wikipedia.org/wiki/Action_Message_Format
https://en.wikipedia.org/wiki/Java_Message_Service
https://en.wikipedia.org/wiki/Java_Message_Service
https://cs.wikipedia.org/wiki/Java_Database_Connectivity
https://www.astegic.com/overview-soapui-testing-tool/
https://www.astegic.com/overview-soapui-testing-tool/
https://en.wikipedia.org/wiki/Representational_state_transfer
https://en.wikipedia.org/wiki/Hypertext_Transfer_Protocol
http://fruzenshtein.com/hibernate-for-beginners/
http://fruzenshtein.com/hibernate-for-beginners/
https://maven.apache.org/repository/
https://en.wikipedia.org/wiki/JSON
https://en.wikipedia.org/wiki/JSON
https://en.wikipedia.org/wiki/JavaMail
https://en.wikipedia.org/wiki/JavaMail

UTB ve Zliné, Fakulta aplikované informatiky 48

[38] Comma-separated values. In: Wikipedia: the free encyclopedia [online|. San Fran-
cisco (CA): Wikimedia Foundation, 2001- [cit. 2018-05-19]. Dostupné z: https:

//en.wikipedia.org/wiki/Comma-separated_values.

[39] PostGIS. In: Wikipedia: the free encyclopedia [online|. San Francisco (CA): Wiki-
media Foundation, 2001- [cit. 2018-05-19]. Dostupné z: https://en.wikipedia.
org/wiki/PostGIS.

[40] Portal provozni drahy: Napovéda-GRAPP. $ZDC' [online]. Olomouc: OLTIS
Group, 2018, 22.2.2018 |[cit. 2018-05-20|. Dostupné z: http://provoz.szdc.cz/
Portal/ViewArticle.aspx?0id=1402364.


https://en.wikipedia.org/wiki/Comma-separated_values
https://en.wikipedia.org/wiki/Comma-separated_values
https://en.wikipedia.org/wiki/PostGIS
https://en.wikipedia.org/wiki/PostGIS
http://provoz.szdc.cz/Portal/ViewArticle.aspx?oid=1402364
http://provoz.szdc.cz/Portal/ViewArticle.aspx?oid=1402364

UTB ve Zliné, Fakulta aplikované informatiky

SEZNAM POUZITYCH SYMBOLU A ZKRATEK

AMF Action Message Format

API Application Programming Interface
(ONAY Comma Separated Values

EJB Enterprise JavaBeans

GIS Geograficky Informac¢ni Systém
GPS Global Positioning System

GRAPP GRAfickd Prezentace Polohy

HTTP HyperText Transfer Protocol
HTTPS HyperText Transfer Protocol Secure
HQL Hibernate Query Language

IDE Integrated Development Environment
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IMAP Internet Message Access Protocol
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Java SE  Java Platform, Standard Edition
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SEZNAM PRILOH

P L CD s pruvodnimi materialy



PRILOHA P 1. CD S PRUVODNIMI MATERIALY
Na CD naleznete

e kompletni zdrojové kody

e pomocné projekty (napi. analyza v Enterprice Architect)
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