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Anotācija
Bendzika A. Prototipa izveide mūzikas atskaņošanas aplikācijai Windows un Arch Linux darbvirsmu vidēm: kvalifikācijas darbs. Jelgava: JT, 2025. 142 lpp., 7 attēli, 1 tabula, 27 pielikumi.
Kvalifikācijas darbā aprakstīta darbvirsmas mūzikas atskaņotāja prototipa izstrāde, kas paredzēts darbībai Windows un Arch Linux operētājsistēmās. Darba mērķis ir izveidot funkcionālu prototipu atbilstoši klienta prasībām, ar uzsvaru uz paplašinātām pielāgošanas iespējām (karstie taustiņi, fontu un krāsu tēmu maiņa) un optimizētu resursu patēriņu.
Darba gaitā tika veikta esošo risinājumu analīze, izstrādāts lietotāja saskarnes makets, ieviesta audio failu atskaņošana, metadatu nolasīšana un rediģēšana, kā arī pielāgojamības mehānismi. Programmatūra realizēta Java platformā ar JavaFX grafisko saskarni, izmantojot SQLite datubāzi lokālai datu glabāšanai. Sistēmas arhitektūra balstīta uz trīsslāņu modeli, nodrošinot atbildību nošķiršanu un koda uzturēšanas vienkāršību.
Prototips tika testēts gan Windows, gan Arch Linux vidēs, kā arī veikta lietojamības novērtēšana kopā ar klientu. Darba rezultātā iegūts darbspējīgs prototips, kas atbilst visām noteiktajām prasībām un ir gatavs tālākai attīstībai un pilnveidošanai.
Annotation
Bendzika A. Prototype development for a music listening application for Windows and Arch Linux systems: qualification thesis. Jelgava: JT, 2025. 142 pages, 7 img., 1 table, 27 attachments. 
This thesis describes the development of a desktop music player prototype designed for Windows and Arch Linux operating systems. The aim of the work is to create a functional prototype according to client requirements, with emphasis on extensive customization options (hotkeys, font and color theme switching) and optimized resource consumption.
During the work, an analysis of existing solutions was conducted, a user interface mockup was developed, audio playback functionality and metadata reading/editing were implemented, as well as customization mechanisms. The software is implemented on the Java platform using JavaFX for the graphical user interface, with SQLite database for local data storage. The system architecture is based on a three-layer model, ensuring separation of concerns and code maintainability.
The prototype was tested on both Windows and Arch Linux environments, followed by usability evaluation together with the client. The result of the work is a functional prototype that meets all specified requirements and is ready for further development and improvement.
Saturs	
Ievads	10
Akronīmi un saīsinājumi	11
Termini	12
1. Uzdevuma nostādne	13
1.1. Ievads	13
1.2. Vispārējas klienta prasības	13
1.3. Darba uzdevumi	14
1.4. Līdzīgu produktu analīze	15
1.4.1. Ievads	15
1.4.2. HUAWEI Music	15
1.4.2.1. Apraksts	15
1.4.2.2. Salīdzinājums	17
1.4.3. Spotify	17
1.4.3.1. Apraksts	17
1.4.3.2. Salīdzinājums	18
1.4.4. Windows Media Player	19
1.4.4.1. Apraksts	19
1.4.4.2. Salīdzinājumi	20
1.4.5. Secinājums	20
2. Prasību specifikācija	21
2.1. Ievads	21
2.1.1. Darbības sfēra	21
2.2. Mērķauditorija	21
2.3. Vispārīgs apraksts	22
2.3.1. Sistēmas pārskats	22
2.3.2. Galvenās sistēmas komponentes	22
2.3.2.1. Prezentācijas slānis	22
2.3.2.2. Darbības slānis	22
2.3.3. Lietošanas vide un sistēmas prasības	23
2.4. Funkcionālais sistēmas modelis	23
2.4.1. Lietojumgadījumu diagrammas	23
2.5. Funkcionālās prasības	24
2.5.1. Ievads	24
2.6. Nefunkcionālās prasības	24
2.6.1. Ievads	24
2.6.2. Kopīgie stili un elementu veidi	24
2.6.3. Izkārtojums un navigācijas izvēlne	25
2.6.3.1. Apraksts	25
Uzdevumu risināšanas līdzekļu pamatojums	26
2.7. Ievads	26
2.8. Izstrādes vide	26
2.8.1. IntelliJ IDEA	26
2.8.2. SQLite	26
2.8.3. DBeaver	27
2.8.4. Git un GitLab	27
2.8.5. Java	27
2.8.6. JavaFX	27
2.8.7. JUnit	27
2.8.8. Maven	28
2.9. Tehniskie ierobežojumi	28
3. Datu struktūru apraksts	29
3.1. Ievads	29
3.2. Datu plūsma produktā	29
3.2.1. Galvenie datu apstrādes procesi	30
3.2.2. Servisu slāņa arhitektūra	31
3.2.3. Atskaņošanas rindas pārvaldība	33
3.3. Datubāzes apraksts	34
3.3.1. ER modelis	35
3.3.2. Tabulas “album” apraksts	36
3.3.3. Tabulas “album_audio” apraksts	36
3.3.4. Tabulas “artist” apraksts	37
3.3.5. Tabulas “artist_audio” apraksts	37
3.3.6. Tabulas “audio” apraksts	37
3.3.7. Tabulas “cover_image” apraksts	37
3.3.8. 3.3.8. Tabulas “play_history” apraksts	37
3.3.9. Tabulas “player_state” apraksts	37
3.3.10. Tabulas “playlist” apraksts	37
3.3.11. Tabulas “playlist_audio” apraksts	38
3.3.12. Tabulas “queue_item” apraksts	38
4. Testēšana	39
4.1. Ievads	39
4.2. Vides testēšana	39
4.2.1. Pamatojums	39
4.2.2. Testēšanas vides konfigurēšana	39
5. Lietotāja ceļvedis	41
5.1. Ievads	41
5.2. Produkta pieejamība	41
Secinājumi un priekšlikumi	42
Atsauces	43
Pielikumi	44
1. pielikums DirectoryService.java	45
2. pielikums MetadataService.java	56
3. pielikums AlbumAudioDAO.java	59
4. pielikums AlbumDAO.java	61
5. pielikums ArtistAudioDAO.java	65
6. pielikums ArtistDAO.java	67
7. pielikums AudioDAO.java	72
8. pielikums CoverImageDAO.java	80
9.pielikums PlayerStateDAO.java	81
10. pielikums PlayHistoryDAO.java	83
11. pielikums PlaylistAudioDAO.java	85
12. pielikums PlaylistDAO.java	87
13. pielikums QueueItemDAO.java	89
13. pielikums AudioPlayerService.java	94
14. pielikums Mp3Player.java	101
15. pielikums QueueService.java	107
16. pielikums PlayHistoryService.java	116
17. pielikums TimestampHelper.java	116
18. pielikums AudioLoaderService.java	118
19. pielikums FavoriteService.java	120
20. pielikums CoverImageCache.java	120
21. pielikums DatabaseSchema.java	122
22. pielikums base-structure.css	128
23. pielikums Dark-Abyss.css	139
24. pielikums Deep-Ember.css	140
25. pielikums Evening-Tea.css	140
26. pielikums Light-Dawn.css	141
27. pielikums Violet-Dawn.css	141

[bookmark: _Toc188392121][bookmark: _Toc188434323]Attēlu saraksts
1. attēls HUAWEI Music aplikācijas izskats mobilajos telefonos [10]	16
2. attēls HUAWEI Music funkciju apraksti [Autora veidota ekrānkopija]	16
3. attēls Spotify izskats dažādās ierīcēs [3]	18
4. attēls Media player noklusējuma izskats [Autora veidota ekrānkopija]	19
5. attēls Pirmā līmeņa konteksta diagramma [Autora veidots attēls]	29
6. attēls Vispārēja prototipa datu plūsmas diagramma [Autora veidots attēls]	30
7. attēls ER diagramma priekš SQLite datu bāzes [Autora veidots attēls]	36

Tabulu saraksts
1. tabula Dark-Abyss.css mainīgo vērtības un nozīme [autora veidota tabula]	24




[bookmark: _Toc226541524]Ievads
Mūzika ir svarīga ikdienas daļa, to lieto ne tikai atpūtai, bet arī darbā, lai uzturētu ritmu un uzmanību veicot uzdevumu. Tāpēc ir svarīgi, ka mūzikas atskaņotāji strādā ātri un nepamanāmi, lai mūzika nekļūtu par traucēkli. Diemžēl, daudzi mūzikas atskaņotāji darbvirsmas vidē ir nepilnīgi, resursietilpīgi vai arī ar ierobežotu pielāgojamību un personalizāciju. Projekta temats tika izvēlēts, lai apmierinātu klienta prasības pēc darbvirsmas mūzikas atskaņotāja ar paplašinātām pielāgošanas iespējām, optimizētu resursu patēriņu un pilnīgu funkcionalitāti.
Programma veiks visas pamatfunkcijas, ko veic mūzikas atskaņotāji: atskaņo mūziku, izveido sarakstus, pievieno vāka attēlu, u.tml. Viena no lielajām prioritātēm prototipa izveidē būs pielāgojamības pilnveidošana, lai veicinātu labvēlīgu lietotāja pieredzi: karsto atslēgu ieviešanu, kas dod iespēju lietot aplikāciju bez peles, teksta fonta un lieluma maiņu, kā arī optimāla resursu izmantošana, pilnas pamācības ieviešana programmā un spēja darboties gan Windows, gan Arch Linux vidēs.
Prototipā tiks realizēta pamat funkcionalitāte audio failu atskaņošanai un organizēšanai un pilnveidota saskarnes pielāgojamība un vizuāla pievilcība.
Darba mērķis: Veidot mūzikas atskaņošanas aplikācijas prototipu pēc klienta prasībām.
Uzdevumi:
1. Prasību un esošu risinājumu izpēte.
2. Realizēt audio failu atskaņošanu, filtrāciju un meta datu rediģēšanu.
3. Darbības maketa izveide.
4. Motīvu un vizuālu efektu ieviešana.
5. Ieviest programmas pielāgojamības iespējas.
6. Programmas darbību testēšana Windows un Arch Linux vidēs.
7. Prototipa vides testēšana pie klienta.
[bookmark: _Toc226541525]Akronīmi un saīsinājumi
	MP3
	Saīsinājums “MPEG-1 Audio Layer 3” audio kodēšanas standartam.

	M4A
	Akronīms “MPEG-4 Audio” standartam.

	AAC
	Akronīms “Advanced Audio Coding” standartam

	WAV (WAVE)
	Akronīms “Waveform Audio File Format” failu formātam.

	FLAC
	Akronīms “Free Lossless Audio Codec” standartam.

	UUID
	Akronīms “Universally unique identifier”.



[bookmark: _Toc226541526]Termini
	Prototips
	Pirmatnēja produkta parauga versija vai simulācija, ko izmanto ideju pārbaudei un testēšanai pirms galīgā produkta izstrādes. [9]

	Windows
	Microsoft Windows ir grafiska operētājsistēma, ko izstrādājusi un izdevusi Microsoft. [2]

	Arch Linux
	Arch Linux ir neatkarīgi izstrādāta, x86-64 universāla GNU/Linux distribūcija, kas ir pietiekami daudzpusīga, lai atbilstu jebkuru lietošanas mērķi. [1]

	Karstie taustiņi
	Karstie taustiņi (hotkeys) ir viena taustiņa vai taustiņu kombinācija, ko nospiežat uz tastatūras, lai veiktu konkrētu darbību vai komandu programmā. [5]

	JavaFX
	JavaFX ir grafisko un multivides pakotņu kopums, kas ļauj izstrādātājiem projektēt, izveidot, testēt, atkļūdot un ieviest bagātīgas klienta lietojumprogrammas, kas darbojas vienādi dažādās platformās. [7]

	Google Play 
	Google Play veikals ir digitāls veikals, kurā pieejami dažāda veida mediji. Lietotāji visbiežāk izmanto šo lietotni, lai lejupielādētu lietotnes un spēles. [4]

	App Gallery
	HUAWEI AppGallery ir HUAWEI oficiālais lietotņu veikals, kas kalpo kā programmatūras izplatīšanas platforma mobilajām ierīcēm. [8]

	Podkāsts
	Podkasts ir digitālo audio failu kopums vai sērija, kas ir pieejama lejupielādei vai klausīšanai internetā. Katrs atsevišķs audio ieraksts tiek saukts par podkasta sēriju. [6]



[bookmark: _Toc226541527]Uzdevuma nostādne
[bookmark: _Toc226541528]Ievads
Kvalifikācijas darbs ir veltīts audio atskaņošanas programmas prototipa izstrādei. Šāda tipa programmas izstrāde tiek veikta pēc klienta pasūtījuma. Projekta mērķis ir izstrādāt funkcionālu mūzikas atskaņošanas programmas prototipu ar paplašinātām pielāgošanas iespējām, kas nodrošina labvēlīgu lietotāja pieredzi gan Windows, gan Arch Linux operētājsistēmās.
Konkrētie mērķi:
· izveidot stabilu audio atskaņošanas sistēmu ar atbalstu vairākiem formātiem (MP3, M4A, AAC, WAV, FLAC);
· realizēt efektīvu mūzikas bibliotēkas pārvaldību ar iespējām meklēt, filtrēt un organizēt audio failus;
· izstrādāt pielāgojamu lietotāja saskarni ar iespējām mainīt vizuālo izskatu, fontus un krāsu shēmas;
· nodrošināt vairākplatformu saderību un optimālu resursu lietojumu;
· integrēt palīgfunkcijas - karstos taustiņus, pamācību un paziņojumus;
· izveidot efektīvu avotu direktoriju pārvaldību.
[bookmark: _Toc226541529]Vispārējas klienta prasības
Klients prototipa izveidei ir noteicis sekojošās prasības:
Obligātās prasības:
· atskaņošanas atbalsts audio formātiem: MP3, M4A, AAC, WAV, FLAC;
· atskaņošanas rindu pārvaldība (organizēšana, dzēšana);
· mūzikas failu meklēšana pēc mūzikas metadatiem, avota mapes, autoriem;
· skaidra failu piekļuves atļauju kontrole un pārvaldība;
· lietotāja saskarnes pielāgošana (teksta fonta, izmēra, krāsas, vizuālo motīvu un citu pielāgošana);
· vienkārša saskarne;
· atbalsta animācijas;
· iekļauti jau izstrādātāja veidoti vizuālie motīvi;
· spēj darboties gan uz Windows 10, gan Arch Linux vidēm;
· karsto taustiņu atbalsts.
Vēlamās prasības:
· automātiska audio avotu atjaunošana un statusa pārbaude;
· audio failu metadatu pievienošana un rediģēšana;
· lietotāja pamācība ir iekļauta programmā;
· paplašināts vai iespēja paplašināt audio formātu atbalstu failu atlasei un atskaņošanai;
· paziņot par nepieejamiem vai pazudušiem failiem;
· var slēpt un dzēst atsevišķus audio failus;
· lietotājiem ir paplašināta failu atlases nosacījumu kontrole (pēc ilguma, faila tipa).
[bookmark: _Toc226541530]Darba uzdevumi
Prototipa izstrādei ir definēti sekojošie uzdevumi, sekojot klienta prasībām:
1) Plānošanas fāze:
a. veikt detalizētu prasību analīzi un izstrādāt funkcionālās specifikācijas;
b. izpētīt esošos mūzikas atskaņotājus un noskaidrot to priekšrocības/trūkumus;
c. izstrādāt sistēmas arhitektūras plānu un datubāzes struktūru;
d. izveidot lietotāja saskarnes maketu un prototipu.
2) Izstrādes fāze:
a. implementēt audio atskaņošanas funkciju ar formātu atbalstu;
b. izveidot datu pārvaldības sistēmu audio failu metadatu apstrādei;
c. realizēt mūzikas bibliotēkas apsekošanu (meklēšana);
d. izstrādāt lietotāja saskarni ar JavaFX un pievienot pielāgošanas iespējas;
e. ieviest karsto taustiņu atbalstu;
f. izveidot konfigurācijas sistēmu iestatījumu saglabāšanai.
3) Testēšanas un optimizācijas fāze:
a. veikt pieņemšanas testēšanu ar klientu;
b. testēt aplikācijas darbību uz Windows un Arch Linux platformām;
c. optimizēt resursu lietojumu;
d. sagatavot lietotāja  dokumentāciju.
4) Piegādes fāze:
a. sagatavot programmas instalācijas pakotni, veidojot vienkāršu instalācijas procesu un skaidrus norādījumus, kā to izdarīt;
b. sagatavot galīgo prototipa versiju klientam;
c. dokumentēt atziņas.
Gala rezultāts:
· darbspējīgs mūzikas atskaņotāja prototips ar visām obligātajām funkcijām;
· vairākplatformu atbalstu ar stabilu darbību;
· intuitīva un pielāgojama lietotāja saskarne;
· pilnīga tehniskā dokumentācija un lietotāja pamācība;
· optimizēta veiktspēja zemām sistēmas prasībām.
[bookmark: _Toc226541531]Līdzīgu produktu analīze
[bookmark: _Toc226541532]Ievads
Prototipa izveidei tiek apskatīti līdzīgi mūzikas atskaņošanas programmu un platformu risinājumi. Apskatot citu produktu risinājumu priekšrocības un trūkumus ir iespējams ietaupīt laiku plānošanas fāzē, redzēt reālus rezultātus pabeigtiem mūzikas atskaņošanas produktiem un gūt ieskatu lietotāju atsauksmēs un domās, veicinot projekta aktualitāti dizaina un gala mērķu izvēlēs.
[bookmark: _Toc226541533]HUAWEI Music
[bookmark: _Toc226541534]Apraksts
HUAWEI Music aplikācija gādā augstas kvalitātes un visaptverošu lokālās mūzikas klausīšanas pieredzi.
Produkts ir paredzēts HUAWEI mobilo telefonu īpašniekiem un plašām vecuma grupām, izceļot aplikācijas saskarnes draudzīgumu. Šī aplikācija vairs nav pieejama Google Play ekosistēmā, tā ir ekskluzīvi atrodama tikai App Gallery veikalā.
Aplikācijai ir šādas sekojošās galvenās funkcijas:
1) vietējās mūzikas atskaņošana un apstrāde – ļaujot rediģēt informāciju par singlu;
2) sarakstu izveide;
3) citas funkcijas:
a. audio apgriešana;
b. miega taimeris;
c. favorīti;
d. dažādas atskaņošanas vizualizācijas;
e. audio straumēšana;
f. failu paslēpšana/dzēšana.
Aplikācija ir ļoti labi vizuāli veidota ar intuitīvu un elegantu saskarni, dodot iespēju pielāgot kā tiek rādītas animācijas un uzveidot personisku motīvu. Pieejamas arī dažādās atskaņošanas opcijas, kas optimizētas dažādiem klausīšanās gadījumiem – austiņām, braukšanai mašīnā, 3D efektiem u.tml. Aplikācija ir tikai pieejama mobilajām ierīcēm, tādēļ tā ir ierobežota šo ierīču ietvaros. (skatīt 1. attēls)
[image: ]
[bookmark: _Toc226540600]1. attēls HUAWEI Music aplikācijas izskats mobilajos telefonos [10]
Aplikācijai nav pieejamas lietotāja pamācība tiešsaistes vai bezsaistes formā. Paskaidrojumi ir tikai doti sarežģītākām funkcijām. (skatīt 2. attēls)
[image: ]
[bookmark: _Toc226540601]2. attēls HUAWEI Music funkciju apraksti [Autora veidota ekrānkopija]
[bookmark: _Toc226541535]Salīdzinājums
Apkopojot lietotāju atsauksmes App Gallery veikalā, lietotne ir viegli lietojama un saprotama, bet atjauninājumi un izstrādātāju atbalsts liek vilties. Apkopojot atsauksmes ir redzams sekojošais - lietotāji pozitīvi atsaucas uz programmas pielāgojamību, izkārtojuma saprotamību un klausīšanās pieredzi, bet atjauninājumu nestabilitāte, kas izraisa darbspējas pasliktināšanos, veicina neapmierinātību lietotājos.
Prototips lietotāju pieredzi uzlabo, pievienojot plašākas pielāgojamības iespējas un nepieļaujot darbību atpalikšanu prototipa gala versijā. Jāmin, ka klients specifiski nosauc HUAWEI Music kā galveno iedvesmu prototipa vēlamajam rezultātam.
[bookmark: _Toc226541536]Spotify
[bookmark: _Toc226541537]Apraksts
Spotify ir digitālas mūzikas, podkāstu un video straumēšanas serviss, kas nodrošina piekļuvi miljoniem dziesmu un citiem saturiem no visas pasaules.
Produkts ir paredzēts dažāda vecuma personām, kas vēlas klausīties un sinhronizēt mūziku starp dažādām ierīcēm un sekot savu mīļāko mākslinieku jaunajiem un vecajiem singliem.
Spotify ir šādas sekojošās galvenās funkcijas:
1) mūzikas, video un podkastu straumēšana;
2) atskaņošanas sarakstu veidošana;
3) piekļuve audio grāmatām;
4) citas funkcijas:
a. vietējās krātuves savienošana ar aplikāciju;
b. klausīšanās bezsaistē.
Platformas izkārtojums ir atpazīstams un ikonisks. Tomēr, saskarnei pielāgojamība ir gandrīz nepastāvoša, dodot papildus iespējas tik maksas lietotājiem. Platforma atbalsta visas vadošo ierīču veidus, palielinot savu lietotāju klāstu. (skatīt 3. attēls)
[image: ]
[bookmark: _Toc226540602]3. attēls Spotify izskats dažādās ierīcēs [3]
Spotify nodrošina lietošanas paskaidrojumus viņu mājaslapā tiešsaistē, kas paskaidro dažādas funkcijas un darbības starp visām atbalstītajām ierīcēm. 
[bookmark: _Toc226541538]Salīdzinājums
Apkopojot lietotāju atsauksmes no Google Play veikala, aplikācijas stiprās puses ir plašais audio bibliotēku klāsts, intuitīvā saskarne, lieliska skaņas kvalitāte un personalizētie mūzikas ieteikumi. Tomēr lietotāji izsaka neapmierinātību par biežajām reklāmām bezmaksas versijā, nepietiekamu klientu atbalstu tehnisku problēmu gadījumos, AI integrācijas kvalitāti, viltu un AI mākslinieku klātbūtni katalogā, kā arī par Premium versijas nepilnību, joprojām ietverot reklāmas pat maksas versijā.
Prototips šīs problēmas risina, piedāvājot pielāgojamu saskarni, kas uzlabo programmas lietojamību un lietotāja pieredzi. Salīdzinot ar Spotify aplikāciju, kas ierīcēs aizņem ievērojamus sistēmas resursus un rada kļūmes straumēšanas procesā, prasot lietotājam pārlādēt saskarni, prototips optimizē resursu patēriņu un nodrošina stabilu darbību. Turklāt, izstrādātais produkts visas darbības veic tikai bezsaistē, dodot iespēju klausīties pat sliktos savienojumos, kā arī nereklamē produktus.
[bookmark: _Toc226541539]Windows Media Player
[bookmark: _Toc226541540]Apraksts
Media Player ir multivides atskaņotājs priekš Windows sistēmām, kas par savu galveno mērķi uzskata ērtu un patīkamu multimediju satura klausīšanos un skatīšanos Windows lietotājiem, aizvietojot to priekšteci Gorove Music.
Media Player ir sekojošās galvenās funkcijas:
1) mūzikas un video atskaņošana;
2) sarakstu izveide un pārvaldība;
3) automātiska failu atlase no vietējās datora krātuves;
4) karstie taustiņi un pieejamības funkcijas un atbalsts;
5) citas funkcijas:
a. mini atskaņotājs;
b. automātiska trūkstoša codec instalācija no Microsoft veikala;
c. motīvu iestatījumi;
d. atskaņošanas ātruma un skaļuma regulēšana.
Programmai ir draudzīga plaša vecuma klāstam un vizuāli pievilcīga (skatīt 4. attēls). Tā ir veidota vienkāršai lietošanas pieredzei, atbalstot paplašinātas pieejamības opcijas.
[image: ]
[bookmark: _Toc226540603]4. attēls Media player noklusējuma izskats [Autora veidota ekrānkopija]
Media Player nodrošina lietotāju atbalstu tiešsaistē Microsoft atbalsta mājaslapā. Šeit var atrast diskusijas forumos, tehnisku informāciju par programmu un konkurētu darbību paskaidrojumus, meklējot ar atslēgvārdiem, tomēr Media Player viegli pārskatāma un atrodama lietošanas pamācības lapa nav.
[bookmark: _Toc226541541]Salīdzinājumi
Apkopojot lietotāju atsauksmes no Microsoft veikala un atsevišķiem novērtētājiem, programmas stiprās puses ir vienkārša un saprotama saskarne, automātiskā failu atlase un pilnvērtīgs papildu funkciju klāsts. Tomēr lietotāji izsaka neapmierinātību ar programmas optimizāciju priekš sistēmām ar minimāliem resursiem, aizņemot ievērojamu laiku liela daudzuma mediju failu kārtošanā un novērojot darbību atpalikšanu.
Prototips tiek būvēts ar nolūku efektīvi strādāt ar minimāliem resursiem un mērķi darboties fonā, netraucējot lietotāja darbības. Iecerēts līdzināties Media Player saskarnes elegantumā un pieredzes vienkāršumā, vienlaikus risinot šī produkta trūkumus - optimizējot resursu patēriņu un nodrošinot stabilu darbību zemās veiktspējas sistēmās.
[bookmark: _Toc226541542]Secinājums
Līdzīgu produktu analīze atklāj, ka, lai gan katram produktam ir savas stiprās puses, visiem piemīt noteikti trūkumi, ko prototips varētu risināt.
Visos produktos var redzēt kopīgu tendenci, kompromisu starp funkcionalitāti un veiktspējas stabilitāti. HUAWEI Music, neskatoties uz tā veiksmīgi izstrādāto saskarni un plašajām personalizācijas iespējām, cieš no atjauninājumu nestabilitātes, kas negatīvi ietekmē lietotāju pieredzi. Līdzīgi, Windows Media Player, kam piemīt elegants dizains un pilnīgs funkcionalitātes klāsts, cieš no veiktspējas problēmām sistēmās ar ierobežotiem resursiem. Savukārt Spotify, neskatoties uz tā milzīgo popularitāti un plašo satura klāstu, cieš no neoptimizēta resursu patēriņa un ierobežotas pielāgojamības.
Šī analīze tieši apstiprina prototipa izstrādes mērķa aktualitāti. Prototipu var pasniegt kā risinājumu, apvienojot analizēto produktu stiprās puses – intuitīva saskarne, pilnīgs funkciju klāsts un personalizācijas iespējas – un risinot to galvenos trūkumus. Kopā ar pilnīgu dokumentāciju un palīgfunkciju ieviešanu, prototipu var nostādināt kā konkurētspējīgu risinājumu mūzikas atskaņošanas programmu klāstā.
[bookmark: _Toc226541543]Prasību specifikācija
[bookmark: _Toc226541544]Ievads
Šajā nodaļā tiek aprakstītas visas ar prasībām saistītās detaļas, iekļaujot informāciju par projekta prasībām un detalizētu aprakstu par funkcionālām un nefunkcionālām prasībām.
[bookmark: _Toc226541545]Darbības sfēra
Projekta darbības sfēra ir izstrādāt darbvirsmas audio atskaņotāja prototipu, kas paredzēts mūzikas klausīšanai bezsaistē. Projekta izveide balstās uz vajadzību pēc vienkāršas, bet funkcionālas lietotnes, kas nodrošina visu nepieciešamo audio atskaņošanas iespēju kopumu, saglabājot optimālu sistēmas resursu patēriņu.
[bookmark: _Toc226541546]Mērķauditorija
Programmas izveide fokusējas uz vecuma grupu no 14 līdz 35 gadiem, kas regulāri izmanto datorus ikdienas darbībās un ir pieraduši pie dažādām lietotāja saskarnēm. Tomēr, produkts arī ņem vērā saskarnes draudzīguma svarīgumu, tāpēc liels fokuss tiek ņemts uz lietošanas vienkāršumu un draudzīgumu.
Nepieciešamās prasmes:
· angļu valodas zināšanas;
· spēja orientēties grafiskā lietotāja saskarnē;
· pamata izpratne par audio atskaņošanas programmu lietotajiem simboliem (favorītu, pauzēt/spēlēt u.tml simboliem);
· pamata datora lietošanas prasmes (peles un klaviatūras taustiņu spiešana, mapju atlase).
Mērķauditoriju veido gan ikdienas lietotāji, kas vēlas vienkāršu un efektīvu mūzikas klausīšanās pieredzi, gan spējīgāki lietotāji, kas novērtē papildus funkcionalitāti kā pielāgojamu saskarni un karstos taustiņu. Lietotāji var būt gan skolēni/studenti, kas izmanto programmu atpūtai, gan pieaugušie, kam nepieciešama fona mūzika darba vidē vai atpūtai mājās.
Lai noteiktu mērķauditoriju un tās vajadzības, tika veikta šādas izpētes metodes:
· esošo mūzikas atskaņotāju lietotāju atsauksmju analīze;
· tiešas konsultācijas ar pasūtītāju.
Šīs izpētes rezultāti ļāva definēt funkcionālās un nefunkcionālās prasības, kā arī optimizēt lietotāja saskarni atbilstoši mērķauditorijas sagaidītajai lietošanas pieredzei.
[bookmark: _Toc226541547]Vispārīgs apraksts
[bookmark: _Toc226541548]Sistēmas pārskats
Prototips ir veidots kā alternatīvs populāriem darbvirsmu audio atskaņotājiem, risinot divas bieži sastopamas lietotāju pieredzes problēmas: ierobežotas pielāgošanas iespējas un neoptimizēts resursu patēriņš. Projekts izstrādā programmu, kas piedāvā lietotājiem intuitīvu dizainu un ātru darbību, nenoslogojot sistēmu, vienlaikus dodot plašas personalizācijas iespējas.
Sistēmas arhitektūra ir sadalīta trīs loģikas slāņos, kas nodrošina, ka katru sistēmas daļu var attīstīt un uzturēt atsevišķi, netraucējot pārējās programmas daļas. Prezentācijas slānis pārvalda lietotāja saskarni un ievadi. Darbības slānis iekļauj audio un loģikas apstrādi. Visbeidzot, datu slānis pārvalda vietējo krātuvi un mākoņa sinhronizāciju.
Prototips darbojas neatkarīgi no citām programmām ar uzsvaru uz vietējo audio failu atskaņošanu, nodrošinot pilnīgu funkcionalitāti bezsaistē.
[bookmark: _Toc226541549]Galvenās sistēmas komponentes
Sistēma sastāv no vairākiem savstarpēji saistītiem moduļiem, kas organizēti pēc slāņu arhitektūras principa: prezentācijas slānis, darbības slānis, datu slānis.
[bookmark: _Toc226541550]Prezentācijas slānis
Prezentācijas slānis pārvalda lietotāja saskarni un ievadi. Tas ietver visus logu, skatu un dialoga elementus, kā arī to mijiedarbības loģiku. Slānī tiek realizēta navigācija starp galvenajiem skatiem (dziesmas, albumi, mākslinieki, direktorijas), atskaņošanas rindas vadības pogas, meklēšanas lauks, paziņojumi un iestatījumu saskarne. Vizuālais noformējums ir atdalīts no loģikas, izmantojot CSS tēmas, kas ļauj dinamiski mainīt izskatu bez koda izmaiņām un ļauj uzturēt vienotu izskatu.
[bookmark: _Toc226541551]Darbības slānis
Darbības slānis realizē visu programmas biznesa loģiku, kas nav tieši saistīta ar lietotāja saskarni vai datu glabāšanu. Tas darbojas kā starpnieks starp prezentācijas un datu slāni, apstrādājot lietotāja komandas un sagatavojot datus attēlošanai. Slānis ir organizēts četrās galvenajās funkcionālajās grupās:
· Audio atskaņošanas servisi – nodrošina audio failu atskaņošanu, pauzēšanu, apturēšanu, skaļuma regulēšanu un atskaņošanas pozīcijas pārvaldību, izmantojot Java platformas iebūvētos audio apstrādes mehānismus.
· Atskaņošanas rindas un vēstures servisi – pārvalda pašreizējo atskaņošanas rindu (dziesmu pievienošana, izņemšana, pārkārtošana, saglabāšana starp sesijām) un automātiski fiksē noklausīto dziesmu vēsturi ar laika zīmogiem.
· Bibliotēkas pārvaldības servisi – uzrauga lietotāja norādītās mapes uz failu sistēmas izmaiņām, veic audio failu indeksēšanu, nolasa ID3 tagus un saglabā metadatus datubāzē.
· Papildservisi un pārvaldnieki – nodrošina mīļāko dziesmu pārvaldību, albuma vāka attēlu kešošanu, globālo karsto taustiņu apstrādi, navigācijas loģiku starp skatiem un atskaņošanas vadības komandu koordināciju no dažādām saskarnes daļām.
Darbības slānis ir pilnīgi neatkarīgs no prezentācijas slāņa – visa komunikācija notiek caur skaidri definētām metožu izsaukumiem un atgriezeniskajiem datu modeļiem. Detalizēts servisu apraksts un to realizējošo klašu uzskaitījums sniegts 4. nodaļā (skatīt Datu struktūru apraksts)
[bookmark: _Toc226541552]Lietošanas vide un sistēmas prasības
Programmas lietošanai ir nepieciešamas sekojošās sistēmas prasības:
· operētājsistēma: Windows 10 vai Linux sistēma ar grafisku darbvirsmas vidi;
· instalēts JDK 21+ (openjdk Linux sistēmām);
· instalēta  java-openjfx 21+ Linux sistēmā;
· minimālā atmiņa: 4 GB RAM;
· diska pieejamā atmiņa: 1 GB;
· audio iekārtas: strādājoša skaņas karte ar atbalstu pamata audio formātiem.
Programmas darbībai ir nepieciešama tieša piekļuve lietotāja atļautajām mapēm, lai uzraudzītu failu sistēmas notikumus mapju satura izmaiņas un failu atlasei.
[bookmark: _Toc226541553]Funkcionālais sistēmas modelis
[bookmark: _Toc226541554]Lietojumgadījumu diagrammas
[bookmark: _Hlk212299369]Lietojumgadījumu diagrammas dod vizuālu priekšstatu par lietotāja mijiedarbību ar programmu, pārskatāmā veidā atspoguļojot sistēmas funkcionālās prasības.
[bookmark: _Toc226541555]Funkcionālās prasības
[bookmark: _Toc226541556]Ievads
Noteikt sistēmas funkcionālās prasības ir svarīgi, lai atvieglotu programmas izstrādes procesu un lai izprastu projekta apjomu. Šajā nodaļā tiek aprakstītas konkrētas darbības un iespējas, kas jārealizē prototipā, lai tas atbilstu klienta vajadzībām un projekta mērķiem. Katra funkcionālā prasība ir strukturēta atsevišķi, norādot tās mērķi un darbības principu.
[bookmark: _Toc226541557]Nefunkcionālās prasības
[bookmark: _Toc226541558]Ievads
Nodaļa apraksta programmas logu un elementu izskata ieviešanu un to izkārtojumu. Šīs prasības ir būtiskas, lai nodrošinātu, ka prototips darbojas efektīvi reālā vidē, uztur vienotu stilu un atbilst klienta prasībām.
Stili un to struktūra
Krāsu stilu faili ir veidoti, izmantojot mainīgo pieeju, kas ļauj dinamiski mainīt programmas vizuālo tēmu, nemainot strukturālo base-structure.css (skatīt 22. pielikumu) faila saturu. Katrs no pieciem tēmu failiem definē vienu un to pašu mainīgo kopu (skatīt 23., 24., 25., 26. un 27. pielikumu), taču ar atšķirīgām heksadecimālajām vērtībām, tādējādi nodrošinot atšķirīgu krāsu paleti. Tabulā (skatīt 1. tabula) ir detalizēti aprakstītas mainīgo nozīmes un to noklusējuma vērtības tumšajai tēmai Dark-Abyss.css (skatīt 27. pielikums). Pārējo tēmu mainīgo vērtības atšķiras tikai vizuālajā tonī, saglabājot identisku funkcionālo pielietojumu.
[bookmark: _Toc226541259]1. tabula Dark-Abyss.css mainīgo vērtības un nozīme [autora veidota tabula]
	Mainīgais
	Vērtība
	Nozīme/Pielietojums

	-fx-nav-bg
	linear-gradient(to right, #1a1a2e, #16213e)
	Fons navigācijas panelim.

	-fx-page-bg
	linear-gradient(to left, #0f0f1a, #1e1e2f)
	Satura lapu fons.

	-fx-queue-bg
	linear-gradient(to bottom, #121221, #1C1C40)
	Mūzikas rindu fons.

	-fx-player-bg
	linear-gradient(to left, #1e1e2f, #16213e)
	Mūzikas kontroliera fons.

	-fx-nav-button-bg
	#454561
	Navigācijas pogu, ciļņu pogu un iestatījumu pogu fons.

	-fx-nav-button-bg-hover
	#5E5E85
	Navigācijas pogu, ciļņu pogu un iestatījumu pogu fons, kad tām pāri pāriet pelīte.

	-fx-nav-button-bg-selected
	#3E6296
	Navigācijas pogu, ciļņu pogu un iestatījumu pogu fons, kad tās ir atlasītas.

	-fx-icon-button-bg
	transparent
	Fons pogām kurām ir tikai ikona saturā.

	-fx-icon-text-color
	#b0c4de
	Ikonas krāsa pogām kurām ir tikai ikona saturā.

	-fx-icon-button-bg-hover
	#3a3a4a
	Fons pogām kurām ir tikai ikona saturā, kad tām pāri pāriet pelīte.

	-fx-icon-button-bg-selected
	#2c3e50
	Fons pogām kurām ir tikai ikona saturā, kad tās atlasa.

	-fx-base-text
	#e0e1e6
	Teksta krāsa, ko pielieto gandrīz viss teksts programmā.

	-fx-list-element-bg
	#26263D
	Sarakstu elementu fons.

	-fx-list-element-bg-hover
	#373759
	Sarakstu elementu fons, kad tam pāriet pāri.

	-fx-list-element-bg-selected
	#3a5a7a
	Sarakstu elementu fons, kad tas ir atlasīts.

	-fx-highlight
	#3A8CC2
	Krāsa ko pielieto lai izceltu speciālu tekstu vai nozīmīgus elementus.

	-fx-solid
	#2B4C8F
	Krāsa, ko pielieto kā kontrasta krāsu -fx-highlight, to pielieto specifiski elementi kā ritināmā fons, tabulas galvenes fons u.c.



[bookmark: _Toc226541560]Izkārtojums
Šajā apakšnodaļā tiek aprakstīti galvenie programmas struktūras elementi un navigācijas sistēma, kas nodrošina intuitīvu lietotāja pieredzi. Visi elementi ir izvietoti viegli apskatāmā izkārtojumā un atbilst mūsdienu lietotāja saskarnes standartiem.
Struktūru var sadalīt 3 galvenajās daļās: navigācijas panelis, satura apgabals un audio kontrolieris. Šīs tvertnes ir vienmēr redzamas programmas darbības laikā, tāpēc tās var uzskatīt par saskarnes struktūru. To struktūras izvietojums ir apskatāms attēlā (skatīt 5. attēls).
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5. attēls Vispārēja prototipa izkārtojuma struktūrskice [Autora veidots attēls]
Navigācijas panelis (pa kresi) ir vienīgais no izkārtojuma tvertnēm, kuru lietotājs var regulēt, mainot tā platumu. Apakšējai panelis, kur atrodas audio kontroles, neietekmējas no navigācijas paneļa regulācijas. Tomēr satura panelis, kur atrodas visi logi ar audio sarakstiem un kas maina savu saturu atkarībā no iepriekš minēto paneļu veiktajām darbībām, maina savu izmēru kopā ar navigācijas paneļa maiņu, lai gan pats nav regulējams.
Satura paneļa struktūra
Satura panelis ietekmējas no navigācijā un audio kontroles paneļa veiktajām darbībām, mainot savu saturu visvairāk no abiem. Tomēr gandrīz visām lapām piemīt vienojošs izskats, kas redzams struktūrskicē (skatīt 6. attēls)

[image: ]
6. attēls Satura paneļa vispārīga izkārtojuma struktūrskice [Autora veidots attēls]
Visi logi, kas ir pieejami caur navigācijas paneli vai no paša satura darbībām (piem., apakš cilnes) izkārtojums ir šāds:
· Loga galvene ar tā titulu, informējot lietotāju, kur atrodas;
· Zem galvenes ir vai nu informatīvs teksts (piem., ielādētais audio skaits) vai atrodas darbības poga;
· Pašā apakšā atrodas saturs atkarībā no lapas (piem., audio failu elementi).
Logu vienotais stils atvieglina gan izstrādi, gan veido skaidru programmas identitāti.
[bookmark: _Toc226541562]Uzdevumu risināšanas līdzekļu pamatojums
[bookmark: _Toc226541563]Ievads
Šajā sadaļā tiek aprakstītas un pamatotas galvenās tehnoloģijas un rīki, kas izmantoti prototipa izstrādē. Pamatojums balstās uz tehnoloģiju piemērotību projekta prasībām, izstrādes efektivitāti un ekonomisku izdevīgumu, sekojot klienta vajadzībām.
[bookmark: _Toc226541564]Izstrādes vide
Prototipa izstrādes procesam ir specializēta izstrādes vide, kas nodrošina efektīvu darbu un atbilstību projekta prasībām. Galvenā izstrādes vide balstās uz Arch Linux operētājsistēmu, kas izvēlēta dēļ tās modernās programmatūras pieejamības, plašās dokumentācijas, iespējām ātri iegūt jaunākās izstrādes rīku versijas un projekta izstrādātāja vides pārzināšanas.
Pamata izstrādes stacijas uzstādījums:
· operētājsistēma: Arch Linux ar i3 darbvirsmas vidi/logu pārvaldītāju;
· procesors: Intel i5-10300H (8) @ 4.500GHz;
· atmiņa: 16 GB RAM;
· krātuve: SSD 500 GB;
· grafiskā karte: Intel CometLake-H GT2 [UHD Graphics] un NVIDIA GeForce GTX 1650 Mobile / Max-Q.
Sistēma ļauj vienlaicīgi strādāt ar IDE, datubāzēm un testēt programmu bez veiktspējas ierobežojumiem un ir pietiekami resursi virtuālo mašīnu darbināšanai testēšanas nolūkiem. Arch Linux vide nodrošina stabilu izstrādi ar jaunākajām Java un JavaFX versijām. Produkta izstrādes vides iekārtošana
[bookmark: _Toc226541565]IntelliJ IDEA
Prototipa izstrādei tiks pielietota IntelliJ IDEA 2025.2.3 (Community Edition) versija. Papildus bezmaksas licences priekšrocībām, IDE piedāvā uzlabotu koda pabeigšanu, integrētu atkļūdošanu un JavaFX atbalstu, kas ir būtiski efektīvai grafiskās saskarnes izstrādei.
[bookmark: _Toc226541566]SQLite
Projekta lokālās datubāzes pārvaldībai tiks lietota SQLite 3.46.1 versija. SQLite ir relācijas datubāze, kas darbojas caur vienu failu bez atsevišķa servera procesa. Tā izvēlēta dēļ vieglas integrācijas ar Java (caur sqlite-jdbc draiveri) un atbilstību projekta prasībai par pilnīgu darbību bezsaistē. SQLite nodrošina pietiekamu veiktspēju bibliotēkas metadatu, atskaņošanas vēstures un sarakstu glabāšanai. Tā pielietošana arī noņem riskus par starpnieka piekļuvi datiem, jo datu bāze strādā bez servera nepieciešamības un datubāzei nav nepieciešami pieslēgšanās dati.
[bookmark: _Toc226541567]DBeaver
Datubāzes pārvaldībai tiks lietots DBeaver, universālā datubāzes rīka, Commuinity 25.2 versija. Kā universāls datubāzes rīks tas ļauj efektīvi pārvaldīt gan shēmu struktūru, gan testa datus, veicinot produktīvu datu modeļa attīstību. Kopā ar bezmaksas licenci, tas ir piemērots risinājums produkta izstrādei.
[bookmark: _Toc226541568]Git un GitLab
Versiju kontroles sistēma Git 2.51.1 kopā ar GitLab platformu veido integrētu izstrādes vidi, kas nodrošina gan koda versiju pārvaldību, gan automatizētu kvalitātes nodrošināšanu caur integrētu nepārtrauktas integrācija un piegādes (CI/CD) sistēmu.
[bookmark: _Toc226541569]Java
Kā galvenā programmēšanas valoda tiek izmantota Java 25, kas ir jaunākā ilgtermiņa atbalstā (LTS) versija, nodrošinot gan platformu neatkarīgu izpildi, gan piekļuvi jaunākajām valodas funkcijām. Šī versija piedāvā uzlabojumus veiktspējā, drošībā un izstrādes efektivitātē, vienlaikus saglabājot augstu saderību starp Windows un Arch Linux operētājsistēmām.
[bookmark: _Toc226541570]JavaFX
JavaFX 25.0.1 kā platformprogrammatūra nodrošina pilnīgu vairākplatformu saderību starp Windows un Arch Linux operētājsistēmām. Tās modernie lietotāja interfeisa elementi, multimediju atbalsts un vizuālo efektu iespējas padara to par ideālu risinājumu mūzikas atskaņotāja prototipa izstrādei, vienlaikus nodrošinot optimālu saderību ar Java 25 izstrādes vidi.
[bookmark: _Toc226541571]JUnit
Testēšanas struktūra nodrošina modernu pamatni izstrādātāju puses testēšanai uz JVM. Tā atļauj testēt svarīgāko funkciju darbības pareizumu un noķert kļūmes pirms tālākas izstrādes. Šāda veida testēšana arī motivē strukturēt testēšanai draudzīgāku un lasāmāku kodu jau izstrādes sakumā.
JUnit 5.12.1 testēšanas struktūra nodrošina modernu pamatni izstrādātāju puses testēšanai uz JVM. Tā atļauj testēt svarīgāko funkciju darbības pareizumu un noķert kļūmes pirms tālākas izstrādes. Šāda veida testēšana arī motivē strukturēt testēšanai draudzīgāku un lasāmāku kodu jau izstrādes sākumā.
[bookmark: _Toc226541572]Maven
Kā projekta būvēšanas un atkarību pārvaldības rīks tiks izmantots Maven. Šis rīks automatizē projekta kompilāciju, testēšanu un atkarību pārvaldību, nodrošinot secīgu būvēšanas procesu gan vietējā izstrādes vidē, gan CI/CD sistēmā. Maven integrējas ar Java un JavaFX, vienkāršojot projekta konfigurāciju un nodrošinot reproducējamus būvēšanas rezultātus.
[bookmark: _Toc226541573]Tehniskie ierobežojumi
Sekojot projekta prasībām un izstrādes vides limitiem, ir definēti sekojošie tehniskie ierobežojumi:
1) Ārējie faktori:
a. Izstrādes periods ir ierobežots līdz kvalifikācijas darba iesniegšanas termiņam, kas vērš lielāku uzmanību uz būtiskajām funkcijām un ierobežo iespējamo funkcionālo apjomu.
2) Resursu lietojuma ierobežojumi:
a. Programmai jāfunkcionē uz sistēmām ar 4 GB RAM, no kuriem vismaz 1 GB ir brīvs lietošanas brīdī;
b. Diska lasīšanas/rakstīšanas ātrums ietekmē bibliotēkas ielādes laiku.
3) Izstrādes ierobežojumi
a. Prototips tiek veidots pilnīgam atbalstītam Windows 10 un Arch Linux operētājsistēmas, citās vidēs programma var strādāt nepareizi;
b. Izstrāde notiks izmantojot JDK 21, kas neietver atbalstu novecojušām Windows versijām, piemēram, Windows 8;
c. JavaFX 21 atbalsts ir arī ierobežots ar grafikas kartes draiveru saderību.
[bookmark: _Ref226494726][bookmark: _Ref226494735][bookmark: _Ref226494746][bookmark: _Ref226494750][bookmark: _Ref226494758][bookmark: _Toc226541574]Datu struktūru apraksts
[bookmark: _Toc226541575]Ievads
Šajā nodaļā tiek aprakstīta prototipa datu arhitektūra, to nozīme produktā kā arī apstrādātie datu un to tipi. Prototips pielieto SQLite relācijas datubāzes tehnoloģiju, lai spētu veikt nepieciešamo datu organizāciju un apstrādi bez interneta pieslēguma nepieciešamības.
[bookmark: _Toc226541576]Datu plūsma produktā
Produkta datu plūsmas attēlošana palīdz izprast datu nepieciešamību programmas veiksmīgai darbībai un galvenos datu apstrādes procesus. Datu plūsma starp lietotāju, programmu un datubāzi ir attēlota diagrammā (skatīt 5. attēls).
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[bookmark: _Toc226540604]7. attēls Pirmā līmeņa konteksta diagramma [Autora veidots attēls]
Diagrammā attēlota sistēmas iekšējā datu plūsma starp galvenajām komponentēm. Lietotāja saskarne saņem lietotāja ievadi un nosūta pieprasījumus datu apstrādes servisam. Serviss komunicē ar datubāzi un failu sistēmu, lai iegūtu vai modificētu audio failus, to metadatus un failu adreses, kā arī attēlus un konfigurāciju failus. Datu apstrādes servisā ietilpst bibliotēkas pārvaldības, atskaņošanas vadības un atskaņošanas rindas pārvaldības moduļi (sīkāk aprakstīti 3.2.1 apakšnodaļā).
[bookmark: _Ref225840383][bookmark: _Toc226541577]Galvenie datu apstrādes procesi
Programmas datu apstrāde notiek caur trīs galvenajiem funkcionāliem blokiem, kas realizē lietotāja pieprasītās darbības un komunicē ar datu bāzi caur datu piekļuves objektiem (Data Access Object – DAO). Šī arhitektūra nodrošina skaidru atbildību nodalīšanu un vienotu datu piekļuves mehānismu. To sadarbība ir vizualizēta diagrammā (skatīt 6. attēls) 
[image: ]
[bookmark: _Toc226540605]8. attēls Vispārēja prototipa datu plūsmas diagramma [Autora veidots attēls]
Bibliotēkas pārvaldības bloks atbild par lietotāja audio bibliotēkas inicializāciju, uzturēšanu un modifikāciju. Tas iekļauj gan failu datu apstrādi, gan to grupējumus caur albumiem vai sarakstiem. Tā galvenās apstrādes darbības ietver:
1) Failu direktoriju skenēšana – izmantojot DirectoryService (skatīt 1. pielikumu), tiek rekursīvi apsekotas lietotāja norādītās direktorijas. Serviss tiek pielietos, kad lietotājs dod piekļuvi attiecīgai direktorijai un kad to noņem.
2) Metadatu nolasīšana – MetadataService (skatīt 2. pielikumu) analizē audio failu metadatus (ID3 u.c.), iegūstot informāciju par dziesmu nosaukumu, izpildītāju, albumu, garumu un vāka attēlu, lai DAO tālāk spētu veidot saites datubāzē ar doto informāciju. Servisu pielieto sākotnējā failu atlasē.
3) Datubāzes atjaunošana – iegūtie metadati tiek nosūtīti caur DAO  failiem (skatīt no 3. pielikuma līdz 13. pielikumam) uz SQLite datubāzi, sinhronizējot bibliotēkas stāvokli un strukturējot datus.
Atskaņošanas vadības bloks pārvalda audio atskaņotāja stāvokli un lietotāja interaktīvās darbības atskaņošanas laikā:
1) Atskaņot/pauzēt – AudioPlayerService (skatīt 14. pielikumu) saņem komandas no lietotāja saskarnes. Tas kontrolē medija atskaņotāja stāvokli un informē pārējās sistēmas komponentes par izmaiņām tā stāvoklī.
2) Atskaņotāja pozīcija – tiek uzturēta atskaņotāja pozīcija lietojot tā iekšējo laika skalu, pārslēdzot dziesmas, pozīcija tiek atiestatīta. Pozīcija arī tiek saglabāta caur PlayerStateDAO (skatīt 9. pielikums), lai būtu iespējams atjaunot laika pozīciju starp sesijām.
3) Pārlekšana – lietotājs spēj pārslēgties uz iepriekšējo/nākamo dziesmu, pārlecot uz konkrēto atskaņošanas rindas elementu. Atskaņotājā arī var ieslēgt nejaušās un cikliskās atskaņošanas režīmus, kas sīkāk aprakstīts atskaņošanas rindas pārvaldības blokā. Visas šīs darbības ietekmē atskaņošanas rindas un atskaņotāja stāvokli.
[bookmark: _Toc226541578]Servisu slāņa arhitektūra
Servisu slānis (darbības slānis) sastāv no vairākām specializētām klasēm, kas grupētas pēc to atbildības jomas. Zemāk sniegts detalizēts katras grupas apraksts. 
Audio atskaņošanas servisi
· AudioPlayerService (skatīt 14. pielikums) – augsta līmeņa saskarne ar atskaņotāju, kas apstrādā komandas no prezentācijas slāņa un pārvalda atskaņošanas stāvokli.
· Mp3Player (skatīt 15. pielikums) – zemā līmeņa audio apstrāde, izmantojot Java platformas iebūvētos mehānismus (javax.sound). Realizē MP3 dekodēšanu, skaļuma regulēšanu un pozīcijas kontroli.
Atskaņošanas rindas un vēstures servisi:
· QueueService (skatīt 16. pielikums) – pārvalda pašreizējo atskaņošanas rindu QueueItem sarakstu. Nodrošina dziesmu pievienošanu, izņemšanu, pārkārtošanu, nejaušās atskaņošanas režīmu un rindas saglabāšanu starp sesijām.
· PlayHistoryService (skatīt 17. pielikums) – automātiski fiksē katru noklausīto dziesmu, izmantojot PlayHistoryDAO (skatīt 10. pielikums) un TimestampHelper (skatīt 18. pielikums). Nodrošina vēstures skata funkcionalitāti un ierakstu attēlošanu hronoloģiskā secībā.
Bibliotēkas pārvaldības servisi
· DirectoryService (skatīt 1. pielikums)– uzrauga lietotāja norādītās mapes, izmantojot WatchService API. Reaģē uz failu pievienošanas, dzēšanas un pārsaukšanas notikumiem, iniciējot bibliotēkas atjaunošanu.
· AudioLoaderService (skatīt 19. pielikums) – veic audio failu indeksēšanu: rekursīvi apstaigā direktorijas, filtrē atbalstītos formātus (MP3) un nodod metadatus tālākai apstrādei.
· MetadataService (skatīt 2. pielikums) – atbildīgs par metadatu (mākslinieks, albums, dziesmas nosaukums, ilgums, albuma vāks) izguvi no MP3 failiem, izmantojot trešo pušu bibliotēku (piem., mp3agic vai jaudīgu alternatīvu). Veic arī metadatu normalizāciju (tukšu vērtību aizstāšanu ar "Nezināms").
Papildservisi un pārvaldnieki
· FavoriteService (skatīt 20. pielikums) – pārvalda lietotāja iezīmētās dziesmas, izmantojot atsevišķu tabulu datubāzē vai iezīmējuma karogu Audio entītijā.
· CoverImageCache (skatīt 21. pielikums) – kešē albuma vāka attēlus atmiņā (SoftReference) un diska kešā, lai samazinātu diska I/O un atmiņas patēriņu, pārejot starp skatiem.
· HotKeyManager (skatīt 22. pielikums) – nodrošina globālo karsto taustiņu reģistrāciju un apstrādi, izmantojot JavaFX iespējas vai papildu bibliotēku (piem., JIntellitype).
· NavigationManager (skatīt 23. pielikums) – pārvalda pārejas starp galvenajiem skatiem (dziesmas, albumi, mākslinieki, direktorijas), kā arī apstrādā galvenā izkārtojuma satura loga maiņu un ar to saistītos animācijas efektus.
· PlayerControlsManager (skatīt 24. pielikums) – koordinē atskaņošanas vadības komandas no dažādām saskarnes daļām (galvenā loga pogas, lielā atskaņotāja pogas, karstie taustiņi), nodrošinot vienotu komandu apstrādi un stāvokļa atjaunošanu.
[bookmark: _Toc226541579]Atskaņošanas rindas pārvaldība
Atskaņošanas rinda ir centrālais elements, kas nosaka, kuras dziesmas tiks atskaņotas secīgi. Tās pārvaldība tiek realizēta caur QueueService (skatīt 16. pielikums) un saistītajām klasēm.
Rinda sastāv no QueueItem objektiem, katrs satur atsauci uz Audio entītiju, papildus laikus (piem., pievienošanas laiks, īpašs karogs) un secības numuru. Rinda tiek glabāta atmiņā kā ObservableList<QueueItem>, kas ļauj prezentācijas slānim QueueController (skatīt 32. pielikums) un QueueItemController (skatīt 33. pielikums)  automātiski atjaunot vizuālo attēlojumu pēc jebkurām izmaiņām.
Galvenās darbības
1. Dziesmu pievienošana – lietotājs var pievienot dziesmas no jebkura skata (dziesmas, albuma, mākslinieka, meklēšanas, atskaņošanas saraksta). QueueService nodrošina vairākus pievienošanas režīmus:
· Pievienot rindas beigās.
· Pievienot kā nākamo (aiz pašreizējās atskaņojamās dziesmas).
· Aizstāt visu rindu ar atlasītajām dziesmām.
2. Rindas pārkārtošana – lietotājs var vilkt un nomest rindas vienumus, lai mainītu to secību. QueueService atjauno rindas indeksus un sinhronizē izmaiņas ar QueueItemDAO (skatīt 13. pielikums), lai tās saglabātos starp sesijām.
3. Vienumu dzēšana – atsevišķu dziesmu vai visas rindas notīrīšana. Pēc dzēšanas automātiski tiek pārrēķināts nākamās atskaņošanas elements.
4. Atskaņošanas režīmi – QueueService sadarbojas ar AudioPlayerService (skatīt 14. pielikums), lai realizētu:
· Secīga atskaņošana – pēc dziesmas beigām tiek automātiski startēta nākamā rindā.
· Nejaušā atskaņošana – tiek ģenerēta nejauša secība no esošās rindas (nevis rinda tiek fiziski sajaukta, bet tiek aprēķināts nākamās dziesmas indekss).
· Cikliskā atskaņošana – pēc rindas beigām tā sākas no jauna (viena dziesma vai visa rinda).
5. Rindas saglabāšana un atjaunošana – QueueItemDAO (skatīt 13. pielikums) saglabā rindas stāvokli SQLite datubāzē, izmantojot QueueItem (skatīt 34. pielikums) modeli. PlayerStateDAO (skatīt 9. pielikums) glabā papildus informāciju: pašreizējās atskaņojamās dziesmas indeksu, atskaņošanas pozīciju milisekundēs, skaļumu, atkārtošanas un nejaušības karogus. Pēc programmas starta šie dati tiek nolasīti un rinda tiek atjaunota tieši tādā stāvoklī, kādā tā tika atstāta.
Mijiedarbība ar citām komponentēm
· Atskaņojot dziesmu, QueueService informē PlayHistoryService (skatīt 17. pielikums) par jaunu ierakstu.
· Kad rinda tiek modificēta, notikumi tiek publicēti, lai QueueController varētu atsvaidzināt attēlojumu.
· PlayerControlsManager (skatīt 24. pielikums) izmanto QueueService metodes, lai pārslēgtos uz nākamo/iepriekšējo dziesmu.
Šī rīkojumu secība un datu plūsma starp rindas pārvaldības moduli un citiem servisiem ir vizualizēts nodaļā 3.2.1.
[bookmark: _Toc226541580]Datubāzes apraksts
Datubāzē atrodas 11 tabulas:
· “album” – glabā albumu informāciju (nosaukums, apraksts, saite uz vāka attēlu). Indeksēts pēc nosaukuma (unikatīvs, reģistrnejūtīgs), izveides laika un vāka ID.
· “album_audio” – saistes tabula starp albumiem un dziesmām (daudz pret daudz). Indeksēts pēc albuma ID.
· “artist” – glabā mākslinieku informāciju (nosaukums, apraksts, saite uz vāka attēlu). Indeksēts pēc vāka ID un izveides laika.
· “artist_audio” – saistes tabula starp māksliniekiem un dziesmām (daudz pret daudz). Indeksēts pēc mākslinieka ID.
· “audio” – galvenā dziesmu tabula (nosaukums, faila ceļš, ilgums, formāts, izmērs, vai favorīts u.c.). Indeksēts pēc ceļa (unikatīvs), favorīta karoga, izveides laika, avota direktorijas un vāka ID.
· “cover_image” – glabā vāka attēlus binārā formātā (BLOB), kā arī metadatus (formāts, platums, augstums, hash). Indeksēts pēc hasha.
· “play_history” – atskaņošanas vēsture (dziesmas ID un atskaņošanas laiks). Indeksēts pēc laika un dziesmas ID; papildus unikāls indekss uz dziesmas ID (katrai dziesmai tikai pēdējais atskaņošanas ieraksts).
· “player_state” – viena rinda ar atskaņotāja stāvokli (pašreizējā dziesma, pozīcija, skaļums, atskaņošanas režīms). Indeksēšana nav nepieciešama, jo tikai viens ieraksts.
· “playlist” – atskaņošanas saraksti (nosaukums, apraksts, vāka ID). Indeksēts pēc izveides laika un vāka ID.
· “playlist_audio” – saistes tabula starp sarakstiem un dziesmām ar kārtas numuru. Indeksēts pēc saraksta ID un kārtas numura.
· “queue_item” – atskaņošanas rinda (dziesmas ID un pozīcija). Indeksēts pēc pozīcijas (galvenais piekļuves modelis) un dziesmas ID.
Papildus tiek izmantoti trigeri (trg_delete_orphan_artist, trg_delete_orphan_album), kas automātiski dzēš mākslinieka vai albuma ierakstu, kad tam vairs nav piesaistīta neviena dziesma (izņemot noklusējuma ierakstu “unknown” ar ID 1).
[bookmark: _Toc226541581]ER modelis
Datubāzes struktūra ir vizuāli parādīta diagrammā (skatīt 7. attēls).
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9. attēls ER diagramma priekš SQLite datu bāzes [Autora veidots attēls]
Datubāzes uzstādījuma struktūra ir definēta DatabaseSchema (skatīt 25. pielikums) – tā izveido datubāzi “.soufone/” slēptajā direktorijā, ja tā nav izveidota, garantējot programmas darbību, ja datubāzes fails tiek bojāts.
[bookmark: _Toc226541582]Tabulas “album” apraksts
Tabula glabā albumu informāciju: unikāls nosaukums (reģistrnejūtīgs), saite uz vāka attēlu (id_cover), apraksts un izveides laiks. Indeksēts pēc nosaukuma (unikālais indekss idx_album_name), vāka ID un izveides laika.
[bookmark: _Toc226541583]Tabulas “album_audio” apraksts
Saistes tabula starp albumiem un dziesmām (daudz pret daudz). Satur id_album un id_audio kā salikto primāro atslēgu. Indeksēts pēc albuma ID (idx_album_audio_album).
[bookmark: _Toc226541584]Tabulas “artist” apraksts
Glabā mākslinieku informāciju: unikāls nosaukums, saite uz vāka attēlu (id_cover), apraksts un izveides laiks. Indeksēts pēc vāka ID un izveides laika.
[bookmark: _Toc226541585]Tabulas “artist_audio” apraksts
Saistes tabula starp māksliniekiem un dziesmām (daudz pret daudz). Satur id_artist un id_audio kā salikto primāro atslēgu. Indeksēts pēc mākslinieka ID.
[bookmark: _Toc226541586]Tabulas “audio” apraksts
Galvenā dziesmu tabula. Satur dziesmas nosaukumu, saiti uz vāka attēlu, favorīta karogu, ilgumu (sekundēs), faila formātu, izmēru (baitos), absolūto faila ceļu (unikāls), avota direktoriju, izveides laiku un bitreitu. Indeksēts pēc ceļa (unikāls), favorīta karoga, izveides laika, vāka ID un avota direktorijas.

[bookmark: _Toc226541587]Tabulas “cover_image” apraksts
Glabā vāka attēlus binārā formātā (BLOB). Satur attēla datus, formātu, platumu, augstumu, faila izmēru, unikālu hash un pievienošanas laiku. Indeksēts pēc hasha.
[bookmark: _Toc226541588]3.3.8. Tabulas “play_history” apraksts
Atskaņošanas vēsture. Satur dziesmas ID (id_audio) un atskaņošanas laiku. Indeksēts pēc laika un dziesmas ID; papildus unikāls indekss uz dziesmas ID (nodrošina, ka katrai dziesmai tiek saglabāts tikai pēdējais atskaņošanas ieraksts).
[bookmark: _Toc226541589]Tabulas “player_state” apraksts
Viena rinda ar atskaņotāja stāvokli (primārā atslēga id vienmēr ir 1). Satur pašreizējo dziesmu (id_audio), atskaņošanas pozīciju (sekundēs), skaļumu (0.0–1.0), atskaņošanas režīmu (0 – secīga, 1 – ciklisks saraksts, 2 – cikliska dziesma, 3 – nejauša) un saglabāšanas laiku.
[bookmark: _Toc226541590]Tabulas “playlist” apraksts
Atskaņošanas saraksti. Satur nosaukumu, saiti uz vāka attēlu, aprakstu un izveides laiku. Indeksēts pēc izveides laika un vāka ID.
[bookmark: _Toc226541591]Tabulas “playlist_audio” apraksts
Saistes tabula starp sarakstiem un dziesmām ar kārtas numuru. Satur id_audio, id_playlist (saliktā primārā atslēga) un track_number (pozīcija sarakstā). Indeksēts pēc saraksta ID un kārtas numura.
[bookmark: _Toc226541592]Tabulas “queue_item” apraksts
Atskaņošanas rinda. Satur id_audio un position (0 bāzēts secības numurs). Indeksēts pēc pozīcijas (galvenais piekļuves modelis) un dziesmas ID.
[bookmark: _Toc226541593]Testēšana
[bookmark: _Toc226541594]Ievads
Šajā nodaļā tiek aprakstīta visaptveroša testēšanas stratēģija, kas paredzēta projekta funkcionalitātes pārbaudei un programmas darbības nodrošināšanai dažādās vidēs. Testēšanas risinājumi ir izveidoti atbilstoši prasībām un realizētajām funkcijām, nodrošinot produkta kvalitāti un uzticamību.
[bookmark: _Toc226541595]Vides testēšana
[bookmark: _Toc226541596]Pamatojums
Lai nodrošinātu atbilstību prasību specifikācijā noteiktajam vairākplatformu atbalstam, tika izveidota visaptveroša vides testēšanas stratēģija. Šī pieeja ļauj pārbaudīt programmas darbību dažādās operētājsistēmās un aparatūras uzstādījumos, identificējot potenciālās saderības problēmas un veiktspējas trūkumus.
[bookmark: _Toc226541597]Testēšanas vides konfigurēšana
Galvenā prototipa vides testēšana notiks uz Arch Linux un Windows sistēmām, kur tiek pielietotas virtuālās mašīnas un reālas instalācijas uz ierīcēm, lai pārbaudītu programmas darbību beigu stadijā.
1) Virtuālā mašīna ar Windows vidi:
a. mērķis: simulēt pilnvērtīgu Windows izstrādes un testēšanas vidi;
b. pamatojums: ļauj veikt ātru atkārtotu testēšanu un konfigurāciju izmēģināšanu, kā arī pārbaudīt programmas uzstādīšanas procesu svaigā Windows sistēmā;
c. tehniskā realizācija: Docker ar Windows konteineru, kas iestatīts ar Windows 10 attēlu. Šī pieeja ļauj ātri palaist un iznīcināt testa vidi, nodrošinot tīru vidi katrai testa sesijai;
d. testa parametri un fokuss: programmas uzstādīšanas/instalācijas process, integrācija ar Windows audio sistēmu, failu sistēmas piekļuves tiesības, lietotāja saskarnes atsaucība un resursu patēriņš tipiskā Windows vidē.
2) Arch Linux vide:
a. mērķis: pārbaudīt programmas darbību uz izstrādātāja primārās operētājsistēmas un validēt tās darbību Linux vidē;
b. pamatojums: nodrošina, ka prototips stabili strādā uz Arch Linux sistēmām, kas ir viena no galvenajām prasībām, un ļauj ātri atklāt iespējamas saderības problēmas vai citas kļūmes;
c. testa parametri un fokuss: bibliotēku atkarību saderība, integrācija ar Linux audio sistēmām, failu sistēmas piekļuves tiesības un automātisko mapju uzraudzības darbība, kā arī saskarnes pareizu ielādi.
3) “Vājā” Windows 10 iekārta:
a. mērķis: pārbaudīt programmas darbību apstākļos, kas atbilst minimālajām sistēmas prasībām, un pārbaudīt optimizācijas efektivitāti;
b. pamatojums: nodrošina, ka programma darbojas stabili sistēmās ar ierobežotiem resursiem, atbilstoši projekta prasībām;
c. testa parametri un fokuss: atmiņas patēriņš, CPU slodze, ielādes laiki, atsaucības reakcija lietotāja darbībās.
4) Windows 11 vidē:
a. mērķis: stresa testēšana, pārbaudot programmas darbības iespējas citās vidēs.
b. pamatojums: pārbauda programmas iespējas papildus prasībās noteiktajam.
c. testēšanas parametri un fokuss: pareiza funkciju darbību, grafiku renderēšanas pareizums, integrācija ar operētājsistēmas audio sistēmu, Java versiju saderība.
Galvenie/kopējie testēšanas kritēriji visās vidēs:
· programmas palaišanas un aizvēršanas process;
· audio failu atskaņošanas funkcionalitāte visos atbalstītajos formātos;
· lietotāja saskarnes atsaucība un stabilitāte;
· atmiņas un procesora resursu patēriņš;
· failu sistēmas piekļuves operācijas;
· tīkla funkcionalitāte (mākoņa sinhronizācija);
· instalācijas process un konfigurācija.
Šī testēšanas pieeja nodrošina, ka izstrādātais prototips atbilst visām specifikācijā noteiktajām vairākplatformu prasībām un nodrošina stabilu darbību gan optimālās, gan ierobežotās sistēmās.
[bookmark: _Toc226541598]Lietotāja ceļvedis
[bookmark: _Toc226541599]Ievads
Lietotāja ceļvedis ir būtisks dokumentācijas veids, kas nodrošina nepieciešamo informāciju par produkta iespējām un paredzēto lietošanas gaitu. Tā mērķis ir palīdzēt jaunajiem un esošajiem lietotājiem efektīvi izmantot visas produkta funkcionalitātes un iespējas, kā arī nodrošināt patīkamu lietotāja pieredzi.
[bookmark: _Toc226541600]Produkta pieejamība
Produkts pašlaik atrodas funkcionāla prototipa stadijā un vēl nav pieejams plašai lietotāju kopai publiskā veidā. Tas tiek izstrādāts kvalifikācijas darba ietvaros pēc pasūtītāja norādēm.
Pašreizējā pieejamība:
· prototips tiek izmantots iekšējai testēšanai un attīstībai;
· programma nav publicēta oficiālā lejupielādes veidā;
· piekļuve prototipam ir ierobežota starp izstrādātāju un pasūtītāju.
Nākotnes plāni:
Pēc kvalifikācijas darba aizstāvēšanas, ja pasūtītājs to atbalsta, programma tiks publiskota un kļūs pieejama brīvā pirmkoda veidā, lai interesanti varētu to lejupielādēt, testēt un sniegt atsauksmes iespējamai turpmākai attīstībai.
[bookmark: _Toc226541601]Secinājumi un priekšlikumi
Tika izprasti produkta būtiskākie darbības principi un tā funkcionalitātes, kas nodrošināja papildus izpratni par gatavā produkta izstrādes procesu un darbu sadalījumu.
Konsultējoties ar klientu, pirms produkta izstrādes tika izplānotas un izveidotas produkta struktūrskices, kas palīdzēja veidot reālos produkta skatus ātrāk. Šī projekta daļas izveide aizņēma ievērojamu laiku, salīdzinot ar citām nodaļām, jo izveidot prototipa izskatu pirms reālas izstrādes prasa dizaina orientētu un funkcionālu domāšanu.
Tika veiksmīgi ieviesta trīsslāņu arhitektūra (prezentācijas, darbības un datu slānis), kas nodrošināja skaidru atbildību nošķiršanu un atviegloja koda uzturēšanu. Pateicoties šai arhitektūrai, atsevišķu komponentu (piemēram, datubāzes shēmas vai atskaņošanas servisa) pilnveidošana notika bez ietekmes uz pārējām sistēmas daļām, kas ir būtiski prototipa tālākai attīstībai.
Personalizācijas iespēju (piecas krāsu tēmas, CJK fontu atbalsts, pielāgojami karstie taustiņi) integrācija apstiprināja, ka JavaFX platforma ir piemērota vizuāli elastīgu darbvirsmas aplikāciju izstrādei. Īpaši veiksmīgs bija ScriptFontResolver un ScriptFontUtils izveide, kas dinamiski izvēlas atbilstošus fontus dažādām rakstzīmju kopām, nodrošinot pareizu teksta attēlošanu bez papildu lietotāja iejaukšanās.
Projekta izstrādes gaitā guvu pieredzi un projektu ar ko papildināt manu portfolio, kas dos labu priekšstatu darba devējiem vai citiem klientiem par manām prasmēm.
Ar klienta atļauju es plānoju vēl turpināt attīstīt prototipu. Programmai ir plašas iespējas funkcionāli būt papildinātai un optimizētai vēl labākai lietošanas pieredzei.
[bookmark: _Toc226541602]Atsauces
[bookmark: _Ref212717556]ArchLinux, About Arch Linux. [Tiešsaiste]. Pieejams: https://archlinux.org/about/ [Skatīts: 30.10.2025]
[bookmark: _Ref212714740]Computer Hope, Windows. 2025. [Tiešsaiste]. Pieejams: https://www.computerhope.com/jargon/w/windows.htm [Skatīts: 30.10.2025]
[bookmark: _Ref212311211]David Nield, 9 Useful Spotify Features You Might Not Have Started Using Yet. 2019. [Tiešsaiste]. Pieejams: https://gizmodo.com/9-useful-spotify-features-you-might-not-have-started-us-1838061029 [Skatīts: 25.10.2025.]
[bookmark: _Ref212718568]Joe Hindy, Google Play Store: A definitive guide for beginners. 2025. [Tiešsaiste] Pieejams: https://www.androidauthority.com/google-play-store-1093442/ [Skatīts: 30.10.2025]
[bookmark: _Ref212717905]Keychorn, What Is a Hotkey? Learn Quick Keyboard Shortcuts. 2025. [Tiešsaiste] Pieejams: https://www.keychron.com/blogs/news/what-is-a-hotkey  [Skatīts: 30.10.2025]
[bookmark: _Ref212718929]MasterClass, What Is a Podcast? 5 Types of Podcasts Explained. 2021. [Tiešsaiste] Pieejams: https://www.masterclass.com/articles/what-is-a-podcast [Skatīts: 30.10.2025]
[bookmark: _Ref212718341]Monica Pawlan, What Is JavaFX?. 2013. [Tiešsaiste] Pieejams: https://docs.oracle.com/javafx/2/overview/jfxpub-overview.htm [Skatīts: 30.10.2025]
[bookmark: _Ref212718752]Sebastian Vidal, What is HUAWEI AppGallery and how it works. 2023. [Tiešsaiste] Pieejams: https://tecnobits.com/en/what-is-it-and-how-does-it-work-huawei-appgallery/ [Skatīts: 30.10.2025]
[bookmark: _Ref212712581]Wim Hoogenraad, Kas ir prototips. 2022. [Tiešsaiste]. Pieejams: https://lv.itpedia.nl/2022/03/02/wat-is-een-prototype/ [Skatīts: 30.10.2025]
[bookmark: _Ref212311187]XDA Staff, Huawei Music is offering 3-months of free trial for new subscribers in Europe. 2020. [Tiešsaiste]. Pieejams: https://www.xda-developers.com/huawei-music-offering-3-months-free-trial-new-subscribers-europe/ [Skatīts: 25.10.2025.]
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1. pielikums DirectoryService.java
package manicsalsa.soufone_proto.services;

import manicsalsa.soufone_proto.database.DatabaseHelper;
import manicsalsa.soufone_proto.database.dao.*;
import manicsalsa.soufone_proto.database.models.Album;
import manicsalsa.soufone_proto.database.models.Artist;
import manicsalsa.soufone_proto.database.models.Audio;
import manicsalsa.soufone_proto.database.models.CoverImage;
import org.jaudiotagger.audio.AudioFile;
import org.jaudiotagger.audio.AudioFileIO;
import org.jaudiotagger.audio.AudioHeader;
import org.jaudiotagger.audio.exceptions.CannotReadException;
import org.jaudiotagger.audio.exceptions.InvalidAudioFrameException;
import org.jaudiotagger.audio.exceptions.ReadOnlyFileException;
import org.jaudiotagger.tag.TagException;

import java.io.File;
import java.io.IOException;
import java.nio.file.Files;
import java.nio.file.Path;
import java.nio.file.Paths;
import java.nio.file.attribute.FileTime;
import java.sql.SQLException;
import java.util.*;
import java.util.function.Consumer;
import java.util.logging.Level;
import java.util.logging.Logger;
import java.util.stream.Collectors;
import java.util.stream.Stream;
import java.util.concurrent.*;

public class DirectoryService {
    private static final Logger LOGGER = Logger.getLogger(DirectoryService.class.getName());
    private static final Set<String> SUPPORTED_AUDIO_EXTENSIONS = Set.of(
            ".mp3", ".wav", ".flac", ".m4a", ".aac", ".ogg", ".wma"
    );

    // Retained so that high-level library operations (e.g. clearAllData) can be
    // delegated here without callers needing a direct DatabaseHelper reference.
    private final DatabaseHelper dbHelper;

    private final AudioDAO audioDAO;
    private final ArtistDAO artistDAO;
    private final AlbumDAO albumDAO;
    private final ArtistAudioDAO artistAudioDAO;
    private final AlbumAudioDAO albumAudioDAO;
    private final CoverImageDAO coverImageDAO;

    public DirectoryService(DatabaseHelper dbHelper) {
        this.dbHelper = dbHelper;
        try {
            this.audioDAO       = dbHelper.getAudioDAO();
            this.artistDAO      = dbHelper.getArtistDAO();
            this.albumDAO       = dbHelper.getAlbumDAO();
            this.artistAudioDAO = dbHelper.getArtistAudioDAO();
            this.albumAudioDAO  = dbHelper.getAlbumAudioDAO();
            this.coverImageDAO  = dbHelper.getCoverImageDAO(); // ADD

            this.artistAudioDAO.setArtistDAO(artistDAO);
            this.albumAudioDAO.setAlbumDAO(albumDAO);
        } catch (SQLException e) {
            throw new RuntimeException("Failed to initialize DirectoryService", e);
        }
    }

    /**
     * Removes all library data from the database (songs, artists, albums,
     * playlists, history, and source-directory entries).
     *
     * <p>This method exists so that UI controllers can clear the library
     * through the service layer without holding a {@link DatabaseHelper}
     * reference themselves.
     *
     * @throws Exception if the underlying database operation fails
     */
    public void clearAllData() throws Exception {
        dbHelper.clearAllData();
    }

    /**
     * Simple sequential scan with progress updates
     */
    public List<Audio> scanAndAddAudioFilesWithProgress(String directoryPath,
                                                        Consumer<Integer> progressCallback) throws IOException {
        List<Audio> addedAudios = new ArrayList<>();
        Path directory = Paths.get(directoryPath).toAbsolutePath();

        if (!Files.exists(directory) || !Files.isDirectory(directory)) {
            throw new IOException("Directory does not exist: " + directoryPath);
        }

        // First, collect all audio files
        List<Path> audioFiles = new ArrayList<>();
        try (Stream<Path> pathStream = Files.walk(directory)) {
            pathStream
                    .filter(Files::isRegularFile)
                    .filter(path -> isAudioFile(path.toString()))
                    .forEach(audioFiles::add);
        }

        if (audioFiles.isEmpty()) {
            return addedAudios;
        }

        // Process files with progress updates
        int totalFiles = audioFiles.size();
        int processed = 0;

        for (Path path : audioFiles) {
            try {
                Audio audio = createAudioFromFile(path, directory.toString());
                if (audio != null) {
                    addedAudios.add(audio);
                }
            } catch (Exception e) {
                LOGGER.warning("Failed to process file: " + path + " - " + e.getMessage());
            }

            processed++;
            if (progressCallback != null && processed % 10 == 0) { // Update every 10 files
                progressCallback.accept(processed);
            }
        }

        // Final update
        if (progressCallback != null) {
            progressCallback.accept(totalFiles);
        }

        return addedAudios;
    }

    /**
     * Remove all audio files from a specific source directory
     */
    public List<Integer> removeAudioFilesBySourceDirectory(String sourceDirectory) throws SQLException, IOException {
        String normalizedPath = new File(sourceDirectory).getCanonicalPath();

        // Get all audio objects (with IDs) for this directory
        List<Audio> audios = audioDAO.findBySourceDirectory(normalizedPath, false);
        List<Integer> ids = audios.stream()
                .map(Audio::getId)
                .collect(Collectors.toList());

        if (!ids.isEmpty()) {
            // Delete them from the database
            audioDAO.deleteBySourceDirectory(normalizedPath);
        }
        return ids;
    }

    /**
     * Find audio files by source directory
     */
    public List<Audio> findAudioFilesBySourceDirectory(String sourceDirectory, boolean fetchRelations) throws SQLException, IOException {
        String normalizedPath = new File(sourceDirectory).getCanonicalPath();
        return audioDAO.findBySourceDirectory(normalizedPath, fetchRelations);
    }

    /**
     * Get all unique source directories from the database
     */
    public List<String> getAllSourceDirectories() throws SQLException {
        return audioDAO.getAllSourceDirectories();
    }

    // Directory conflict detection
    /** Classifies the relationship between a candidate directory and the existing set. */
    public enum ConflictType {
        /** No conflict — safe to add. */
        NONE,
        /** Candidate is the same as an existing directory (exact or symlink-resolved match). */
        IS_EXACT,
        /**
         * Candidate is a subdirectory of one or more existing directories.
         */
        IS_CHILD,
        /**
         * Candidate is a parent of one or more existing directories.
         * Adding it would subsume those children; the caller should offer to replace them.
         */
        IS_PARENT
    }

    /**
     * Describes any conflict between a candidate path and the currently registered directories.
     *
     * @param type             the type of conflict
     * @param conflictingPaths the existing paths that conflict (empty when type is NONE)
     */
    public record ConflictResult(ConflictType type, List<String> conflictingPaths) {
        public boolean hasConflict() { return type != ConflictType.NONE; }
    }

    /**
     * Checks whether candidatePath conflicts with any of the already-registered
     * source directories.
     *
     * @param candidatePath  the directory the user wants to add
     * @return a ConflictResult describing the conflict (if any)
     * @throws IOException if a path cannot be canonicalized
     * @throws SQLException if the registered directory list cannot be fetched
     */
    public ConflictResult checkForConflicts(String candidatePath)
            throws IOException, SQLException {

        Path candidate = Path.of(new File(candidatePath).getCanonicalPath());
        List<String> existing = getAllSourceDirectories();

        List<String> childConflicts  = new ArrayList<>(); // existing dirs that are parents of candidate
        List<String> parentConflicts = new ArrayList<>(); // existing dirs that are children of candidate

        for (String existingRaw : existing) {
            Path existingPath = Path.of(new File(existingRaw).getCanonicalPath());

            if (candidate.equals(existingPath)) {
                return new ConflictResult(ConflictType.IS_EXACT, List.of(existingRaw));
            }
            if (candidate.startsWith(existingPath)) {
                // candidate is inside an already-registered directory
                childConflicts.add(existingRaw);
            } else if (existingPath.startsWith(candidate)) {
                // candidate would subsume an already-registered directory
                parentConflicts.add(existingRaw);
            }
        }

        if (!childConflicts.isEmpty())  return new ConflictResult(ConflictType.IS_CHILD,  childConflicts);
        if (!parentConflicts.isEmpty()) return new ConflictResult(ConflictType.IS_PARENT, parentConflicts);
        return new ConflictResult(ConflictType.NONE, List.of());
    }


    private boolean isAudioFile(String filePath) {
        String fileName = filePath.toLowerCase();
        return SUPPORTED_AUDIO_EXTENSIONS.stream()
                .anyMatch(fileName::endsWith);
    }

    /**
     * Create an Audio object from a file path
     */
    private Audio createAudioFromFile(Path filePath, String sourceDirectory) {
        try {
            File file = filePath.toFile();
            String fileName = file.getName();

            // Check if the file has an extension
            int lastDot = fileName.lastIndexOf('.');
            if (lastDot <= 0) {
                LOGGER.warning("File has no extension: " + filePath);
                return null;
            }

            String nameWithoutExtension = fileName.substring(0, lastDot);

            // Check if file already exists in database
            Audio existingAudio = audioDAO.findByPath(file.getAbsolutePath(), false);
            if (existingAudio != null) {
                LOGGER.fine("Audio file already exists: " + filePath);
                return existingAudio;
            }

            Audio audio = new Audio();

            // Get track name from metadata or fallback to file name
            String title = null;
            try {
                title = MetadataService.extractTitle(file);
            } catch (Exception e) {
                LOGGER.fine("Could not extract title from metadata for " + filePath + ": " + e.getMessage());
            }
            if (title == null || title.trim().isEmpty()) {
                title = nameWithoutExtension;
            }
            audio.setName(title);

            audio.setPath(file.getAbsolutePath());
            audio.setSourceDirectory(new File(sourceDirectory).getCanonicalPath());

            // Set basic file info
            audio.setSize((int) file.length());
            audio.setFileFormat(getFileExtension(fileName).toUpperCase());

            // Get file creation time (or last modified time if creation time is not available)
            long fileTime = getFileCreationTime(filePath);
            // Convert milliseconds to seconds (Unix timestamp)
            Integer unixTimestamp = (int) (fileTime / 1000);
            audio.setTimeAdded(unixTimestamp);

            audio.setIsFavorite(false);
            audio.setDuration(getAudioDuration(file));
            audio.setBitrate(getAudioBitrate(file));

            // Extract and persist cover image from metadata
            CoverImage coverImage = null;
            try {
                coverImage = MetadataService.extractCoverImage(file);
                if (coverImage != null) {
                    Integer coverId = findOrInsertCoverImage(coverImage);
                    audio.setCoverId(coverId);
                    coverImage.setId(coverId);
                }
            } catch (Exception e) {
                LOGGER.fine("Cover extraction failed for: " + filePath + " – " + e.getMessage());
            }

            // Save to database first to get the ID
            Integer audioId;
            try {
                audioId = audioDAO.insert(audio);
                if (audioId == null) {
                    LOGGER.warning("Failed to insert audio file: " + filePath);
                    return null;
                }
                audio.setId(audioId);
                LOGGER.config("Added audio file: " + fileName + " with timestamp: " + unixTimestamp);
            } catch (SQLException e) {
                // Check if it's a duplicate path error
                if (e.getMessage().contains("UNIQUE constraint failed: audio.path") ||
                        e.getMessage().contains("Duplicate entry")) {
                    LOGGER.fine("Audio file already exists in database: " + filePath);
                    return null;
                }
                LOGGER.severe("Database error while inserting audio file: " + filePath + " - " + e.getMessage());
                throw e;
            }

            // Now process metadata and establish relationships
            processMetadataRelationships(file, audio, coverImage);

            return audio;

        } catch (Exception e) {
            LOGGER.warning("Failed to create audio from file: " + filePath + " - Error: " + e.getClass().getName() + ": " + e.getMessage());
            return null;
        }
    }

    /**
     * Process metadata and establish artist and album relationships
     */
    private void processMetadataRelationships(File audioFile, Audio audio, CoverImage coverImage) {
        boolean artistLinked = false;
        boolean albumLinked  = false;

        try {
            String artistString = MetadataService.extractArtistString(audioFile);
            if (artistString != null && !artistString.trim().isEmpty()) {
                artistLinked = processArtists(audio, artistString, coverImage);
            }

            String albumName = MetadataService.extractAlbumName(audioFile);
            if (albumName != null && !albumName.trim().isEmpty()) {
                albumLinked = processAlbum(audio, albumName, coverImage);
            }
        } catch (Exception e) {
            LOGGER.warning("Failed to process metadata for: " + audioFile.getPath() + " – " + e.getMessage());
        }

        try {
            if (!artistLinked) assignDefaultArtist(audio);
            if (!albumLinked)  assignDefaultAlbum(audio);
        } catch (SQLException e) {
            LOGGER.warning("Failed to assign default relationships: " + e.getMessage());
        }
    }
    /**
     * Assign audio to default "unknown" artist
     */
    private void assignDefaultArtist(Audio audio) throws SQLException {
        if (audio == null) {
            throw new SQLException("Audio object is null, cannot assign default artist");
        }
        Integer audioId = audio.getId();
        if (audioId == null) {
            throw new SQLException("Audio ID is null, cannot assign default artist");
        }
        if (!artistAudioDAO.exists(audioId, 1)) {
            artistAudioDAO.insert(audioId, 1);
            LOGGER.fine("Assigned to default unknown artist (ID=1): " + audio.getName());
        }
    }

    /**
     * Assign audio to default "unknown" album
     */
    private void assignDefaultAlbum(Audio audio) throws SQLException {
        // Get the "unknown" album
        Album unknownAlbum = albumDAO.findById(1, false);
        if (unknownAlbum != null && unknownAlbum.getId() != null) {
            if (!albumAudioDAO.exists(audio.getId(), unknownAlbum.getId())) {
                albumAudioDAO.insert(audio.getId(), unknownAlbum.getId());
                LOGGER.fine("Assigned to default unknown album: " + audio.getName());
            }
        } else {
            LOGGER.warning("Default 'unknown' album not found in database");
        }
    }

    private void ensureArtistHasCover(Integer artistId, CoverImage coverImage) throws SQLException {
        if (coverImage == null || coverImage.getId() == null) return;
        Artist artist = artistDAO.findById(artistId, false);
        if (artist != null && artist.getCoverId() == null) {
            artist.setCoverId(coverImage.getId());
            artistDAO.update(artist);
            LOGGER.fine("Assigned cover to artist ID " + artistId);
        }
    }

    /**
     * Process artist string and create artist_audio relationships.
     */
    private boolean processArtists(Audio audio, String artistString, CoverImage coverImage) {
        boolean anyLinked = false;
        String[] artists = artistString.split("[;,&]|\\s*feat\\.?\\s*|\\s*ft\\.?\\s*|\\s*and\\s*");

        for (String artistName : artists) {
            artistName = artistName.trim();
            if (artistName.isEmpty()) continue;

            try {
                Integer artistId = artistDAO.findIdByNameIgnoreCase(artistName);
                if (artistId == null) {
                    Artist artist = new Artist();
                    artist.setName(artistName);
                    // If we have a cover and this is a new artist, set it immediately
                    if (coverImage != null && coverImage.getId() != null) {
                        artist.setCoverId(coverImage.getId());
                    }
                    artistId = artistDAO.insert(artist);
                } else {
                    // Existing artist – assign cover if missing
                    ensureArtistHasCover(artistId, coverImage);
                }

                if (artistId == null) continue;

                if (!artistAudioDAO.exists(audio.getId(), artistId)) {
                    artistAudioDAO.insert(audio.getId(), artistId);
                }
                anyLinked = true;
            } catch (SQLException e) {
                LOGGER.log(Level.SEVERE, "Error processing artist: " + artistName, e);
            }
        }
        return anyLinked;
    }

    /**
     * Process album and create album_audio relationship.
     * @return true if album was linked, false otherwise.
     */
    private boolean processAlbum(Audio audio, String albumName, CoverImage coverImage) {
        try {
            Integer albumId = albumDAO.findOrInsert(albumName.trim());
            if (albumId == null) {
                LOGGER.warning("Failed to find/create album: " + albumName);
                return false;
            }

            // Assign cover to album if it has none and we have one
            if (coverImage != null && coverImage.getId() != null) {
                Album album = albumDAO.findById(albumId, false);
                if (album != null && album.getCoverId() == null) {
                    album.setCoverId(coverImage.getId());
                    albumDAO.update(album); // see note below
                }
            }

            if (!albumAudioDAO.exists(audio.getId(), albumId)) {
                albumAudioDAO.insert(audio.getId(), albumId);
            }
            return true;
        } catch (Exception e) {
            LOGGER.warning("Error processing album '" + albumName + "': " + e.getMessage());
            return false;
        }
    }

    /**
     * Finds a cover image by hash, or inserts it if new.
     * Returns the cover's DB id, or null on failure.
     */
    private Integer findOrInsertCoverImage(CoverImage cover) {
        try {
            CoverImage existing = coverImageDAO.findByHash(cover.getHash());
            if (existing != null) {
                return existing.getId();
            }
            return coverImageDAO.insert(cover);
        } catch (SQLException e) {
            LOGGER.warning("Could not persist cover image: " + e.getMessage());
            return null;
        }
    }

    /**
     * Get the file creation time, falling back to last modified time if creation time is not available
     */
    private long getFileCreationTime(Path filePath) {
        try {
            return Files.getLastModifiedTime(filePath).toMillis();
        } catch (IOException e) {
            LOGGER.warning("Could not get last modified time for file: " + filePath + ", using file system's creation time");

            // Try to get basic file time as fallback
            try {
                FileTime creationTime = (FileTime) Files.getAttribute(filePath, "creationTime");
                if (creationTime != null) {
                    return creationTime.toMillis();
                }
            } catch (Exception ex) {
                LOGGER.warning("Could not get any file time for: " + filePath);
            }

            // Last resort: use current time
            return System.currentTimeMillis();
        }
    }

    private int getAudioDuration(File file) {
        try {
            AudioFile audioFile = AudioFileIO.read(file);
            AudioHeader audioHeader = audioFile.getAudioHeader();

            // Get duration in seconds
            int duration = audioHeader.getTrackLength();
            return Math.max(duration, 0);
        } catch (CannotReadException | IOException | TagException | ReadOnlyFileException |
                 InvalidAudioFrameException e) {
            LOGGER.warning("Could not read audio metadata for file: " + file.getPath() + " - " + e.getMessage());

            // Fallback: Try to estimate duration from file size
            try {
                long fileSize = file.length();
                int assumedBitrate = getAssumedBitrate(file);

                // Calculate duration: (file size in bytes * 8) / (bitrate in kbps * 1000)
                if (fileSize > 0 && assumedBitrate > 0) {
                    return (int) ((fileSize * 8) / (assumedBitrate * 1000));
                }
            } catch (Exception ex) {
                LOGGER.warning("Could not estimate duration for: " + file.getPath());
            }

            return 0;
        } catch (Exception e) {
            LOGGER.warning("Unexpected error reading audio file: " + file.getPath() + " - " + e.getMessage());
            return 0;
        }
    }

    private static int getAssumedBitrate(File file) {
        String fileName = file.getName().toLowerCase();

        // Rough bitrate assumptions (in kbps)
        int assumedBitrate;
        if (fileName.endsWith(".mp3")) {
            assumedBitrate = 128;
        } else if (fileName.endsWith(".flac")) {
            assumedBitrate = 1000;
        } else if (fileName.endsWith(".wav")) {
            assumedBitrate = 1411;
        } else if (fileName.endsWith(".m4a") || fileName.endsWith(".aac")) {
            assumedBitrate = 96;
        } else {
            assumedBitrate = 128;
        }
        return assumedBitrate;
    }

    private Integer getAudioBitrate(File file) {
        try {
            AudioFile audioFile = AudioFileIO.read(file);
            AudioHeader audioHeader = audioFile.getAudioHeader();

            // Get bitrate as integer (in kbps)
            String bitrateString = audioHeader.getBitRate();

            // Parse the bitrate string (e.g., "128 kbps")
            if (bitrateString != null && !bitrateString.isEmpty()) {
                // Extract numbers from string
                String numericBitrate = bitrateString.replaceAll("[^0-9]", "");
                if (!numericBitrate.isEmpty()) {
                    return Integer.parseInt(numericBitrate);
                }
            }
            return 128; // Default fallback

        } catch (Exception e) {
            LOGGER.warning("Could not read bitrate for file: " + file.getPath() + " - " + e.getMessage());
            return 128; // Default fallback
        }
    }

    private String getFileExtension(String fileName) {
        int lastDot = fileName.lastIndexOf('.');
        return lastDot > 0 ? fileName.substring(lastDot + 1) : "";
    }
}
2. pielikums MetadataService.java
package manicsalsa.soufone_proto.services;

import manicsalsa.soufone_proto.database.models.CoverImage;
import org.jaudiotagger.audio.AudioFile;
import org.jaudiotagger.audio.AudioFileIO;
import org.jaudiotagger.tag.FieldKey;
import org.jaudiotagger.tag.Tag;
import org.jaudiotagger.tag.images.Artwork;

import javax.imageio.ImageIO;
import java.awt.image.BufferedImage;
import java.io.ByteArrayInputStream;
import java.io.File;
import java.security.MessageDigest;
import java.util.HexFormat;
import java.util.logging.Logger;

import static org.jaudiotagger.tag.FieldKey.*;

public class MetadataService {
    private static final Logger LOGGER = Logger.getLogger(MetadataService.class.getName());

    /**
     * Extract track title from metadata.
     */
    public static String extractTitle(File audioFile) {
        try {
            AudioFile audioFileObj = AudioFileIO.read(audioFile);
            Tag tag = audioFileObj.getTag();
            if (tag != null) {
                try {
                    String titleName = tag.getValue(FieldKey.TITLE, 1);
                    if (titleName != null && !titleName.trim().isEmpty()) {
                        return titleName.trim();
                    }
                } catch (Exception _) {
                }
            }
        } catch (Exception e) {
            LOGGER.fine("Could not read title metadata from file: " + audioFile.getPath() + " – " + e.getMessage());
        }
        return null;
    }

    /**
     * Extract artist string from audio file metadata (simple string, not splitting).
     * Returns the artist string as found in metadata, or null if not found.
     */
    public static String extractArtistString(File audioFile) {
        try {
            AudioFile audioFileObj = AudioFileIO.read(audioFile);
            Tag tag = audioFileObj.getTag();

            if (tag != null) {
                StringBuilder allArtists = new StringBuilder();

                FieldKey[] artistFieldKeys = {
                        ARTIST,
                        ARTISTS,
                        ALBUM_ARTIST,
                        COMPOSER,
                        CONDUCTOR,
                        ORIGINAL_ARTIST,
                        REMIXER
                };

                for (FieldKey fieldKey : artistFieldKeys) {
                    try {
                        String artistValue = tag.getFirst(fieldKey);
                        if (artistValue != null && !artistValue.trim().isEmpty()) {
                            if (!allArtists.isEmpty() &&
                                    !allArtists.toString().contains(artistValue.trim())) {
                                allArtists.append("; ");
                            }
                            allArtists.append(artistValue.trim());
                        }
                    } catch (Exception e) {
                        // Ignore and try next field
                    }
                }

                // Also try ID3v2 frames
                String[] id3v2Frames = {"TPE1", "TPE2", "TPE3", "TPE4"};
                for (String frameId : id3v2Frames) {
                    try {
                        String artistValue = tag.getFirst(frameId);
                        if (artistValue != null && !artistValue.trim().isEmpty() &&
                                !allArtists.toString().contains(artistValue.trim())) {
                            if (!allArtists.isEmpty()) {
                                allArtists.append("; ");
                            }
                            allArtists.append(artistValue.trim());
                        }
                    } catch (Exception e) {
                        // Ignore
                    }
                }

                return !allArtists.isEmpty() ? allArtists.toString() : null;
            }
        } catch (Exception e) {
            LOGGER.fine("Could not read artist metadata from file: " + audioFile.getPath() + " – " + e.getMessage());
        }
        return null;
    }

    /**
     * Extract album name from metadata.
     */
    public static String extractAlbumName(File audioFile) {
        try {
            AudioFile audioFileObj = AudioFileIO.read(audioFile);
            Tag tag = audioFileObj.getTag();

            if (tag != null) {
                FieldKey[] albumFieldKeys = {
                        ALBUM,
                        ORIGINAL_ALBUM,
                };

                for (FieldKey fieldKey : albumFieldKeys) {
                    try {
                        String albumName = tag.getFirst(fieldKey);
                        if (albumName != null && !albumName.trim().isEmpty()) {
                            return albumName.trim();
                        }
                    } catch (Exception _) {
                    }
                }

                // Fallback to ID3v2 frame for MP3 files
                try {
                    String albumName = tag.getFirst("TALB");
                    if (albumName != null && !albumName.trim().isEmpty()) {
                        return albumName.trim();
                    }
                } catch (Exception _) {
                }
            }
        } catch (Exception e) {
            LOGGER.fine("Could not extract album name from file: " + audioFile.getPath() + " – " + e.getMessage());
        }
        return null;
    }

    /**
     * Extracts embedded cover art from audio file metadata.
     * Returns a populated CoverImage (without id/timeAdded), or null if none found.
     */
    public static CoverImage extractCoverImage(File audioFile) {
        try {
            AudioFile af = AudioFileIO.read(audioFile);
            Tag tag = af.getTag();
            if (tag == null) return null;

            Artwork artwork = tag.getFirstArtwork();
            if (artwork == null) return null;

            byte[] data = artwork.getBinaryData();
            if (data == null || data.length == 0) return null;

            // Derive format from MIME type (e.g. "image/jpeg" → "JPEG")
            String mimeType = artwork.getMimeType();
            String format = (mimeType != null && mimeType.contains("/"))
                    ? mimeType.substring(mimeType.indexOf('/') + 1).toUpperCase()
                    : "JPEG";

            // SHA-256 hash for deduplication
            MessageDigest digest = MessageDigest.getInstance("SHA-256");
            String hash = HexFormat.of().formatHex(digest.digest(data));

            // Decode dimensions (best-effort)
            int width = 0, height = 0;
            try {
                BufferedImage img = ImageIO.read(new ByteArrayInputStream(data));
                if (img != null) {
                    width = img.getWidth();
                    height = img.getHeight();
                }
            } catch (Exception ignored) {}

            return new CoverImage(data, format, width, height, data.length, hash);

        } catch (Exception e) {
            LOGGER.fine("Could not extract cover art from: " + audioFile.getPath() + " – " + e.getMessage());
            return null;
        }
    }
}
3. pielikums AlbumAudioDAO.java
package manicsalsa.soufone_proto.database.dao;

import manicsalsa.soufone_proto.database.models.AlbumAudio;
import manicsalsa.soufone_proto.database.models.Audio;
import manicsalsa.soufone_proto.database.models.Album;

import java.sql.*;
import java.util.ArrayList;
import java.util.List;

public class AlbumAudioDAO extends BaseDAO {
    private final AudioDAO audioDAO;
    private AlbumDAO albumDAO;

    public AlbumAudioDAO(Connection connection, AudioDAO audioDAO) {
        super(connection);
        this.audioDAO = audioDAO;
    }

    // Setter for AlbumDAO
    public void setAlbumDAO(AlbumDAO albumDAO) {
        this.albumDAO = albumDAO;
    }

    public void insert(Integer audioId, Integer albumId) throws SQLException {
        try (Statement stmt = connection.createStatement()) {
            stmt.execute("PRAGMA foreign_keys = ON");
        }
        String sql = "INSERT OR REPLACE INTO album_audio (id_audio, id_album) VALUES (?, ?)";
        executeInsert(sql, audioId, albumId);
    }

    public boolean delete(Integer audioId, Integer albumId) throws SQLException {
        try (Statement stmt = connection.createStatement()) {
            stmt.execute("PRAGMA foreign_keys = ON");
        }
        String sql = "DELETE FROM album_audio WHERE id_audio = ? AND id_album = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, audioId);
            stmt.setInt(2, albumId);
            return stmt.executeUpdate() > 0;
        }
    }

    public List<AlbumAudio> findByAlbumId(Integer albumId, boolean fetchRelations) throws SQLException {
        try (Statement stmt = connection.createStatement()) {
            stmt.execute("PRAGMA foreign_keys = ON");
        }
        List<AlbumAudio> albumAudios = new ArrayList<>();
        String sql = "SELECT * FROM album_audio WHERE id_album = ?";

        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, albumId);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    AlbumAudio albumAudio = mapResultSetToAlbumAudio(rs);
                    if (fetchRelations) {
                        loadRelations(albumAudio);
                    }
                    albumAudios.add(albumAudio);
                }
            }
        }
        return albumAudios;
    }

    public List<Audio> findAudiosByAlbumId(Integer albumId) throws SQLException {
        try (Statement stmt = connection.createStatement()) {
            stmt.execute("PRAGMA foreign_keys = ON");
        }
        List<Audio> audios = new ArrayList<>();
        String sql = "SELECT a.* FROM audio a " +
                "JOIN album_audio aa ON a.id = aa.id_audio " +
                "WHERE aa.id_album = ? ";

        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, albumId);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    Audio audio = audioDAO.mapResultSetToAudio(rs);
                    audioDAO.loadRelations(audio);
                    audios.add(audio);
                }
            }
        }
        return audios;
    }

    public boolean exists(Integer audioId, Integer albumId) throws SQLException {
        try (Statement stmt = connection.createStatement()) {
            stmt.execute("PRAGMA foreign_keys = ON");
        }
        String sql = "SELECT COUNT(*) as count FROM album_audio WHERE id_audio = ? AND id_album = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, audioId);
            stmt.setInt(2, albumId);
            try (ResultSet rs = stmt.executeQuery()) {
                if (rs.next()) {
                    return rs.getInt("count") > 0;
                }
            }
        }
        return false;
    }

    private void loadRelations(AlbumAudio albumAudio) throws SQLException {
        Audio audio = audioDAO.findById(albumAudio.getAudioId(), true);
        Album album = albumDAO.findById(albumAudio.getAlbumId(), false);

        albumAudio.setAudio(audio);
        albumAudio.setAlbum(album);
    }

    private AlbumAudio mapResultSetToAlbumAudio(ResultSet rs) throws SQLException {
        AlbumAudio albumAudio = new AlbumAudio();
        albumAudio.setAudioId(rs.getInt("id_audio"));
        albumAudio.setAlbumId(rs.getInt("id_album"));
        return albumAudio;
    }
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4. pielikums AlbumDAO.java
package manicsalsa.soufone_proto.database.dao;

import manicsalsa.soufone_proto.database.TimestampHelper;
import manicsalsa.soufone_proto.database.models.Album;
import manicsalsa.soufone_proto.database.models.CoverImage;

import java.sql.*;
import java.util.ArrayList;
import java.util.List;

public class AlbumDAO extends BaseDAO {

    private final CoverImageDAO coverImageDAO;

    public AlbumDAO(Connection connection) {
        super(connection);
        this.coverImageDAO = new CoverImageDAO(connection);
    }

    public Integer insert(Album album) throws SQLException {
        String sql = "INSERT INTO album (name, id_cover, description) VALUES (?, ?, ?)";
        return executeInsert(sql,
                album.getName(),
                album.getCoverId(),
                album.getDescription()
        );
    }

    public Album findById(Integer id, boolean fetchCoverImage) throws SQLException {
        String sql = "SELECT * FROM album WHERE id = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, id);
            try (ResultSet rs = stmt.executeQuery()) {
                if (rs.next()) {
                    Album album = mapResultSetToAlbum(rs);
                    if (fetchCoverImage && album.getCoverId() != null) {
                        CoverImage cover = coverImageDAO.findById(album.getCoverId());
                        album.setCoverImage(cover);
                    }
                    return album;
                }
            }
        }
        return null;
    }

    public List<Album> findAll(boolean fetchCoverImages) throws SQLException {
        List<Album> albums = new ArrayList<>();
        String sql = "SELECT * FROM album ORDER BY time_added DESC";

        try (Statement stmt = connection.createStatement();
             ResultSet rs = stmt.executeQuery(sql)) {
            while (rs.next()) {
                Album album = mapResultSetToAlbum(rs);
                if (fetchCoverImages && album.getCoverId() != null) {
                    CoverImage cover = coverImageDAO.findById(album.getCoverId());
                    album.setCoverImage(cover);
                }
                albums.add(album);
            }
        }
        return albums;
    }

    public boolean update(Album album) throws SQLException {
        String sql = "UPDATE album SET name = ?, id_cover = ?, description = ? WHERE id = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, album.getName());
            stmt.setObject(2, album.getCoverId());
            stmt.setString(3, album.getDescription());
            stmt.setInt(4, album.getId());
            return stmt.executeUpdate() > 0;
        }
    }

    public boolean delete(Integer id) throws SQLException {
        String sql = "DELETE FROM album WHERE id = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, id);
            return stmt.executeUpdate() > 0;
        }
    }

    private Album mapResultSetToAlbum(ResultSet rs) throws SQLException {
        Album album = new Album();
        album.setId(rs.getInt("id"));
        album.setName(rs.getString("name"));
        int coverId = rs.getInt("id_cover");
        if (!rs.wasNull()) {
            album.setCoverId(coverId);
        } else {
            album.setCoverId(null);
        }
        album.setDescription(rs.getString("description"));
        Timestamp utcTime = rs.getTimestamp("time_added");
        album.setTimeAdded(TimestampHelper.convertToLocal(utcTime));
        return album;
    }

    /**
     * Case-insensitive substring search on album name.
     * Caller passes a pre-formatted LIKE pattern, e.g. {@code "%dark side%"}.
     */
    public List<Album> searchByName(String likePattern, int limit) throws SQLException {
        List<Album> results = new ArrayList<>();
        String sql = """
            SELECT *
            FROM album
            WHERE name LIKE ? ESCAPE '\\' COLLATE NOCASE
            ORDER BY name
            LIMIT ?
            """;
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, likePattern);
            stmt.setInt(2, limit);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    results.add(mapResultSetToAlbum(rs));
                }
            }
        }
        return results;
    }

    /**
     * Returns the id of the album with the given name, creating it if it does
     * not exist. Case-insensitive: "Greatest Hits" and "greatest hits" resolve
     * to the same row. Uses INSERT OR IGNORE so concurrent calls are safe.
     */
    public Integer findOrInsert(String name) throws SQLException {
        String normalized = name.trim();
        String insertSql = "INSERT OR IGNORE INTO album (name) VALUES (?)";
        try (PreparedStatement stmt = connection.prepareStatement(insertSql)) {
            stmt.setString(1, normalized);
            stmt.executeUpdate();
        }
        String selectSql = "SELECT id FROM album WHERE name = ? COLLATE NOCASE";
        try (PreparedStatement stmt = connection.prepareStatement(selectSql)) {
            stmt.setString(1, normalized);
            try (ResultSet rs = stmt.executeQuery()) {
                if (rs.next()) return rs.getInt("id");
            }
        }
        return null;
    }

    /**
     * Fetches all albums with their cover images in a single JOIN query.
     * Use this instead of findAll(true) to avoid N+1 queries.
     */
    public List<Album> findAllWithCovers() throws SQLException {
        List<Album> albums = new ArrayList<>();
        String sql = """
        SELECT a.*,
               ci.image_data, ci.image_format, ci.width, ci.height,
               ci.file_size, ci.hash, ci.time_added AS cover_time_added
        FROM album a
        LEFT JOIN cover_image ci ON ci.id = a.id_cover
        ORDER BY a.time_added DESC
        """;
        try (Statement stmt = connection.createStatement();
             ResultSet rs = stmt.executeQuery(sql)) {
            while (rs.next()) {
                Album album = mapResultSetToAlbum(rs);
                if (album.getCoverId() != null) {
                    album.setCoverImage(mapResultSetToCoverImage(rs));
                }
                albums.add(album);
            }
        }
        return albums;
    }

    private CoverImage mapResultSetToCoverImage(ResultSet rs) throws SQLException {
        CoverImage ci = new CoverImage();
        ci.setId(rs.getInt("id_cover"));
        ci.setImageData(rs.getBytes("image_data"));
        ci.setImageFormat(rs.getString("image_format"));
        ci.setWidth(rs.getInt("width"));
        ci.setHeight(rs.getInt("height"));
        ci.setFileSize(rs.getInt("file_size"));
        ci.setHash(rs.getString("hash"));
        return ci;
    }
}
5. pielikums ArtistAudioDAO.java
package manicsalsa.soufone_proto.database.dao;

import manicsalsa.soufone_proto.database.models.ArtistAudio;
import manicsalsa.soufone_proto.database.models.Audio;
import manicsalsa.soufone_proto.database.models.Artist;

import java.sql.*;
import java.util.ArrayList;
import java.util.List;

public class ArtistAudioDAO extends BaseDAO {
    private final AudioDAO audioDAO;
    private ArtistDAO artistDAO;

    public ArtistAudioDAO(Connection connection, AudioDAO audioDAO) {
        super(connection);
        this.audioDAO = audioDAO;
    }

    // Setter for ArtistDAO
    public void setArtistDAO(ArtistDAO artistDAO) {
        this.artistDAO = artistDAO;
    }

    public void insert(Integer audioId, Integer artistId) throws SQLException {
        String sql = "INSERT OR REPLACE INTO artist_audio (id_audio, id_artist) VALUES (?, ?)";
        executeInsert(sql, audioId, artistId);
    }

    public boolean delete(Integer audioId, Integer artistId) throws SQLException {
        String sql = "DELETE FROM artist_audio WHERE id_audio = ? AND id_artist = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, audioId);
            stmt.setInt(2, artistId);
            return stmt.executeUpdate() > 0;
        }
    }

    public List<ArtistAudio> findByArtistId(Integer artistId, boolean fetchRelations) throws SQLException {
        List<ArtistAudio> artistAudios = new ArrayList<>();
        String sql = "SELECT * FROM artist_audio WHERE id_artist = ?";

        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, artistId);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    ArtistAudio artistAudio = mapResultSetToArtistAudio(rs);
                    if (fetchRelations) {
                        loadRelations(artistAudio);
                    }
                    artistAudios.add(artistAudio);
                }
            }
        }
        return artistAudios;
    }

    public List<ArtistAudio> findByAudioId(Integer audioId, boolean fetchRelations) throws SQLException {
        List<ArtistAudio> artistAudios = new ArrayList<>();
        String sql = "SELECT * FROM artist_audio WHERE id_audio = ?";

        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, audioId);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    ArtistAudio artistAudio = mapResultSetToArtistAudio(rs);
                    if (fetchRelations) {
                        loadRelations(artistAudio);
                    }
                    artistAudios.add(artistAudio);
                }
            }
        }
        return artistAudios;
    }

    public List<Audio> findAudiosByArtistId(Integer artistId) throws SQLException {
        List<Audio> audios = new ArrayList<>();
        String sql = "SELECT a.* FROM audio a " +
                "JOIN artist_audio aa ON a.id = aa.id_audio " +
                "WHERE aa.id_artist = ?";

        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, artistId);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    Audio audio = audioDAO.mapResultSetToAudio(rs);
                    audioDAO.loadRelations(audio);
                    audios.add(audio);
                }
            }
        }
        return audios;
    }

    public List<Artist> findArtistsByAudioId(Integer audioId) throws SQLException {
        List<Artist> artists = new ArrayList<>();
        String sql = "SELECT ar.* FROM artist ar " +
                "JOIN artist_audio aa ON ar.id = aa.id_artist " +
                "WHERE aa.id_audio = ?";

        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, audioId);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    Artist artist = artistDAO.mapResultSetToArtist(rs);
                    artistDAO.loadRelations(artist);
                    artists.add(artist);
                }
            }
        }
        return artists;
    }

    public boolean exists(Integer audioId, Integer artistId) throws SQLException {
        String sql = "SELECT COUNT(*) as count FROM artist_audio WHERE id_audio = ? AND id_artist = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, audioId);
            stmt.setInt(2, artistId);
            try (ResultSet rs = stmt.executeQuery()) {
                if (rs.next()) {
                    return rs.getInt("count") > 0;
                }
            }
        }
        return false;
    }

    public int deleteByArtistId(Integer artistId) throws SQLException {
        String sql = "DELETE FROM artist_audio WHERE id_artist = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, artistId);
            return stmt.executeUpdate();
        }
    }

    public int deleteByAudioId(Integer audioId) throws SQLException {
        String sql = "DELETE FROM artist_audio WHERE id_audio = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, audioId);
            return stmt.executeUpdate();
        }
    }

    private void loadRelations(ArtistAudio artistAudio) throws SQLException {
        Audio audio = audioDAO.findById(artistAudio.getAudioId(), true);
        Artist artist = artistDAO.findById(artistAudio.getArtistId(), false);

        artistAudio.setAudio(audio);
        artistAudio.setArtist(artist);
    }

    private ArtistAudio mapResultSetToArtistAudio(ResultSet rs) throws SQLException {
        ArtistAudio artistAudio = new ArtistAudio();
        artistAudio.setAudioId(rs.getInt("id_audio"));
        artistAudio.setArtistId(rs.getInt("id_artist"));
        return artistAudio;
    }
}
6. pielikums ArtistDAO.java
package manicsalsa.soufone_proto.database.dao;

import manicsalsa.soufone_proto.database.TimestampHelper;
import manicsalsa.soufone_proto.database.models.Artist;
import manicsalsa.soufone_proto.database.models.CoverImage;

import java.sql.*;
import java.util.ArrayList;
import java.util.List;
import java.util.logging.Level;

public class ArtistDAO extends BaseDAO {

    private final CoverImageDAO coverImageDAO;

    public ArtistDAO(Connection connection) {
        super(connection);
        this.coverImageDAO = new CoverImageDAO(connection);
    }

    public Integer insert(Artist artist) throws SQLException {
        // 1. Normalize the name for lookup (trim, then case‑insensitive)
        String normalizedName = artist.getName().trim();

        // 2. Try to find existing artist case‑insensitively
        Artist existing = findByNameIgnoreCase(normalizedName);
        if (existing != null) {
            LOGGER.fine("Reusing existing artist: " + existing.getName() + " (ID: " + existing.getId() + ")");
            return existing.getId();
        }

        // 3. No match – insert new artist
        String sql = "INSERT INTO artist (name, id_cover, description) VALUES (?, ?, ?)";
        try (PreparedStatement stmt = connection.prepareStatement(sql, Statement.RETURN_GENERATED_KEYS)) {
            stmt.setString(1, artist.getName());  // keep original casing
            stmt.setObject(2, artist.getCoverId());
            stmt.setString(3, artist.getDescription());

            int affectedRows = stmt.executeUpdate();
            if (affectedRows > 0) {
                try (ResultSet rs = stmt.getGeneratedKeys()) {
                    if (rs.next()) {
                        int id = rs.getInt(1);
                        LOGGER.fine("Created new artist: " + artist.getName() + " (ID: " + id + ")");
                        return id;
                    }
                }
            }
        }
        return null;
    }

    /**
     * Case‑insensitive lookup by name (using lowercase).
     * Returns the artist with its original casing.
     */
    private Artist findByNameIgnoreCase(String name) throws SQLException {
        String sql = "SELECT * FROM artist WHERE name COLLATE NOCASE = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, name);
            try (ResultSet rs = stmt.executeQuery()) {
                if (rs.next()) {
                    return mapResultSetToArtist(rs);
                }
            }
        }
        return null;
    }

    public Integer findIdByNameIgnoreCase(String name) throws SQLException {
        String sql = "SELECT id FROM artist WHERE name COLLATE NOCASE = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, name);
            try (ResultSet rs = stmt.executeQuery()) {
                if (rs.next()) {
                    return rs.getInt("id");
                }
            }
        }
        return null;
    }

    public Artist findById(Integer id, boolean fetchCoverImage) throws SQLException {
        String sql = "SELECT * FROM artist WHERE id = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, id);
            try (ResultSet rs = stmt.executeQuery()) {
                if (rs.next()) {
                    Artist artist = mapResultSetToArtist(rs);
                    if (fetchCoverImage && artist.getCoverId() != null) {
                        CoverImage cover = coverImageDAO.findById(artist.getCoverId());
                        artist.setCoverImage(cover);
                    }
                    return artist;
                }
            }
        }
        return null;
    }

    public Artist findByName(String name) throws SQLException {
        return findByName(name, false);
    }

    public Artist findByName(String name, boolean fetchCoverImage) throws SQLException {
        String sql = "SELECT * FROM artist WHERE name = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, name);
            try (ResultSet rs = stmt.executeQuery()) {
                if (rs.next()) {
                    Artist artist = mapResultSetToArtist(rs);
                    if (fetchCoverImage && artist.getCoverId() != null) {
                        CoverImage cover = coverImageDAO.findById(artist.getCoverId());
                        artist.setCoverImage(cover);
                    }
                    return artist;
                }
            }
        }
        return null;
    }

    /**
     * Case-insensitive substring search on artist name.
     * Caller passes a pre-formatted LIKE pattern, e.g. {@code "%miles%"}.
     * The default "unknown" artist (id = 1) is excluded.
     */
    public List<Artist> searchByName(String likePattern, int limit) throws SQLException {
        List<Artist> results = new ArrayList<>();
        String sql = """
            SELECT *
            FROM artist
            WHERE name LIKE ? ESCAPE '\\' COLLATE NOCASE
              AND id != 1
            ORDER BY name
            LIMIT ?
            """;
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, likePattern);
            stmt.setInt(2, limit);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    results.add(mapResultSetToArtist(rs));
                }
            }
        }
        return results;
    }

    public List<Artist> findAll(boolean fetchCoverImages) throws SQLException {
        List<Artist> artists = new ArrayList<>();
        String sql = "SELECT * FROM artist ORDER BY time_added DESC";

        try (Statement stmt = connection.createStatement();
             ResultSet rs = stmt.executeQuery(sql)) {
            while (rs.next()) {
                Artist artist = mapResultSetToArtist(rs);
                if (fetchCoverImages && artist.getCoverId() != null) {
                    CoverImage cover = coverImageDAO.findById(artist.getCoverId());
                    artist.setCoverImage(cover);
                }
                artists.add(artist);
            }
        }
        return artists;
    }

    public boolean update(Artist artist) throws SQLException {
        String sql = "UPDATE artist SET name = ?, id_cover = ?, description = ? WHERE id = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, artist.getName());
            stmt.setObject(2, artist.getCoverId());
            stmt.setString(3, artist.getDescription());
            stmt.setInt(4, artist.getId());
            return stmt.executeUpdate() > 0;
        }
    }

    public boolean delete(Integer id) throws SQLException {
        String sql = "DELETE FROM artist WHERE id = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, id);
            return stmt.executeUpdate() > 0;
        }
    }

    Artist mapResultSetToArtist(ResultSet rs) throws SQLException {
        Artist artist = new Artist();
        artist.setId(rs.getInt("id"));
        artist.setName(rs.getString("name"));

        int coverId = rs.getInt("id_cover");
        if (!rs.wasNull()) {
            artist.setCoverId(coverId);
        } else {
            artist.setCoverId(null);
        }

        artist.setDescription(rs.getString("description"));
        Timestamp utcTime = rs.getTimestamp("time_added");
        artist.setTimeAdded(TimestampHelper.convertToLocal(utcTime));
        return artist;
    }

    public void loadRelations(Artist artist) {
    }

    /**
     * Fetches all artists with their cover images in a single JOIN query.
     * Use this instead of findAll(true) to avoid N+1 queries.
     */
    public List<Artist> findAllWithCovers() throws SQLException {
        List<Artist> artists = new ArrayList<>();
        String sql = """
        SELECT a.*,
               ci.image_data, ci.image_format, ci.width, ci.height,
               ci.file_size, ci.hash, ci.time_added AS cover_time_added
        FROM artist a
        LEFT JOIN cover_image ci ON ci.id = a.id_cover
        ORDER BY a.time_added DESC
        """;
        try (Statement stmt = connection.createStatement();
             ResultSet rs = stmt.executeQuery(sql)) {
            while (rs.next()) {
                Artist artist = mapResultSetToArtist(rs);
                if (artist.getCoverId() != null) {
                    artist.setCoverImage(mapResultSetToCoverImage(rs));
                }
                artists.add(artist);
            }
        }
        return artists;
    }

    private CoverImage mapResultSetToCoverImage(ResultSet rs) throws SQLException {
        CoverImage ci = new CoverImage();
        ci.setId(rs.getInt("id_cover"));
        ci.setImageData(rs.getBytes("image_data"));
        ci.setImageFormat(rs.getString("image_format"));
        ci.setWidth(rs.getInt("width"));
        ci.setHeight(rs.getInt("height"));
        ci.setFileSize(rs.getInt("file_size"));
        ci.setHash(rs.getString("hash"));
        return ci;
    }
}
7. pielikums AudioDAO.java
package manicsalsa.soufone_proto.database.dao;

import manicsalsa.soufone_proto.database.models.Album;
import manicsalsa.soufone_proto.database.models.Audio;
import manicsalsa.soufone_proto.database.models.CoverImage;
import manicsalsa.soufone_proto.database.models.SourceDirectory;

import java.sql.*;
import java.util.ArrayList;
import java.util.List;
import java.util.logging.Logger;

public class AudioDAO extends BaseDAO {
    private static final Logger LOGGER = Logger.getLogger(AudioDAO.class.getName());
    private final CoverImageDAO coverImageDAO;

    public AudioDAO(Connection connection) {
        super(connection);
        this.coverImageDAO = new CoverImageDAO(connection);
    }

    public Connection getConnection() {
        return connection;
    }

    public Integer insert(Audio audio) throws SQLException {
        String sql = "INSERT INTO audio (name, id_cover, is_favorite, " +
                "duration, file_format, size, path, source_directory, bitrate, time_added) " +
                "VALUES (?, ?, ?, ?, ?, ?, ?, ?, ?, ?)";

        Integer unixTimestamp = null;
        if (audio.getTimeAdded() != null) {
            unixTimestamp = audio.getTimeAdded();
        }

        return executeInsert(sql,
                audio.getName(),
                audio.getCoverId(),
                audio.getIsFavorite(),
                audio.getDuration(),
                audio.getFileFormat(),
                audio.getSize(),
                audio.getPath(),
                audio.getSourceDirectory(),
                audio.getBitrate(),
                unixTimestamp
        );
    }

    public Audio findById(Integer id, boolean fetchRelations) throws SQLException {
        String sql = """
        SELECT a.*,
               GROUP_CONCAT(art.name, ', ') AS artist_names
        FROM audio a
        LEFT JOIN artist_audio aa ON a.id = aa.id_audio
        LEFT JOIN artist art ON aa.id_artist = art.id
        WHERE a.id = ?
        GROUP BY a.id
        """;
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, id);
            try (ResultSet rs = stmt.executeQuery()) {
                if (rs.next()) {
                    Audio audio = mapResultSetToAudio(rs);
                    if (fetchRelations) {
                        loadRelations(audio);
                    }
                    return audio;
                }
            }
        }
        return null;
    }

    public Audio findByPath(String path, boolean fetchRelations) throws SQLException {
        String sql = "SELECT * FROM audio WHERE path = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, path);
            try (ResultSet rs = stmt.executeQuery()) {
                if (rs.next()) {
                    Audio audio = mapResultSetToAudio(rs);
                    if (fetchRelations) {
                        loadRelations(audio);
                    }
                    return audio;
                }
            }
        }
        return null;
    }

    /**
     * Find audio entries
     */
    public List<Audio> findAll(int limit, int offset, boolean fetchRelations) throws SQLException {
        List<Audio> audios = new ArrayList<>();
        String sql = """
                SELECT a.*,
                       GROUP_CONCAT(art.name, ', ') AS artist_names
                FROM audio a
                LEFT JOIN artist_audio aa ON a.id = aa.id_audio
                LEFT JOIN artist art ON aa.id_artist = art.id
                GROUP BY a.id
                ORDER BY a.time_added DESC
                LIMIT ? OFFSET ?""";

        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, limit);
            stmt.setInt(2, offset);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    Audio audio = mapResultSetToAudio(rs);
                    if (fetchRelations) {
                        loadRelations(audio);
                    }
                    audios.add(audio);
                }
            }
        }
        return audios;
    }

    /**
     * Get total count of audio entries
     */
    public int getTotalCount() throws SQLException {
        String sql = "SELECT COUNT(*) as count FROM audio";
        try (PreparedStatement stmt = connection.prepareStatement(sql);
             ResultSet rs = stmt.executeQuery()) {
            if (rs.next()) {
                return rs.getInt("count");
            }
        }
        return 0;
    }

    /**
     * Get total count of favorite audio entries
     */
    public int getTotalFavoritesCount() throws SQLException {
        String sql = "SELECT COUNT(*) FROM audio WHERE is_favorite = TRUE";
        try (PreparedStatement stmt = connection.prepareStatement(sql);
             ResultSet rs = stmt.executeQuery()) {
            if (rs.next()) {
                return rs.getInt(1);
            }
        }
        return 0;
    }

    public List<Audio> findFavorites(int limit, int offset, boolean fetchRelations) throws SQLException {
        List<Audio> audios = new ArrayList<>();
        String sql = """
        SELECT a.*,
               GROUP_CONCAT(art.name, ', ') AS artist_names
        FROM audio a
        LEFT JOIN artist_audio aa ON a.id = aa.id_audio
        LEFT JOIN artist art ON aa.id_artist = art.id
        WHERE a.is_favorite = TRUE
        GROUP BY a.id
        ORDER BY a.time_added DESC
        LIMIT ? OFFSET ?
        """;
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, limit);
            stmt.setInt(2, offset);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    Audio audio = mapResultSetToAudio(rs);
                    if (fetchRelations) {
                        loadRelations(audio);
                    }
                    audios.add(audio);
                }
            }
        }
        return audios;
    }

    public List<Audio> search(String query, int limit, int offset, boolean fetchRelations) throws SQLException {
        List<Audio> audios = new ArrayList<>();
        String sql = "SELECT * FROM audio WHERE name LIKE ? OR path LIKE ? ORDER BY time_added DESC LIMIT ? OFFSET ?";

        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            String searchPattern = "%" + query + "%";
            stmt.setString(1, searchPattern);
            stmt.setString(2, searchPattern);
            stmt.setInt(3, limit);
            stmt.setInt(4, offset);

            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    Audio audio = mapResultSetToAudio(rs);
                    if (fetchRelations) {
                        loadRelations(audio);
                    }
                    audios.add(audio);
                }
            }
        }
        return audios;
    }

    public List<Audio> findBySourceDirectory(String sourceDirectory, boolean fetchRelations) throws SQLException {
        List<Audio> audios = new ArrayList<>();
        String sql = "SELECT * FROM audio WHERE source_directory = ? ORDER BY time_added DESC";

        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, sourceDirectory);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    Audio audio = mapResultSetToAudio(rs);
                    if (fetchRelations) {
                        loadRelations(audio);
                    }
                    audios.add(audio);
                }
            }
        }
        return audios;
    }

    public void deleteBySourceDirectory(String sourceDirectory) throws SQLException {
        String sql = "DELETE FROM audio WHERE source_directory = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, sourceDirectory);
            int deletedCount = stmt.executeUpdate();
            LOGGER.info("Deleted " + deletedCount + " audio files from source directory: " + sourceDirectory);
        } catch (SQLException e) {
            LOGGER.severe("Failed to delete audio files: " + e.getMessage());
            throw e;
        }
    }

    public boolean deleteById(Integer id) throws SQLException {
        if (id == null) {
            LOGGER.warning("Cannot delete audio with null ID");
            return false;
        }

        String sql = "DELETE FROM audio WHERE id = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, id);
            return stmt.executeUpdate() > 0;
        }
    }

    public List<String> getAllSourceDirectories() throws SQLException {
        List<String> directories = new ArrayList<>();
        String sql = "SELECT DISTINCT source_directory FROM audio ORDER BY source_directory";

        try (Statement stmt = connection.createStatement();
             ResultSet rs = stmt.executeQuery(sql)) {
            while (rs.next()) {
                directories.add(rs.getString("source_directory"));
            }
        }
        return directories;
    }

    /**
     * Case-insensitive substring search on audio name.
     * Caller passes a pre-formatted LIKE pattern, e.g. {@code "%hello%"}.
     * Artist names are aggregated so the cell can display them without an
     * extra round-trip.
     */
    public List<Audio> searchByName(String likePattern, int limit) throws SQLException {
        List<Audio> results = new ArrayList<>();
        String sql = """
            SELECT a.*,
                   GROUP_CONCAT(art.name, ', ') AS artist_names
            FROM audio a
            LEFT JOIN artist_audio aa  ON a.id = aa.id_audio
            LEFT JOIN artist      art  ON aa.id_artist = art.id
            WHERE a.name LIKE ? ESCAPE '\\' COLLATE NOCASE
            GROUP BY a.id
            ORDER BY a.name
            LIMIT ?
            """;
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, likePattern);
            stmt.setInt(2, limit);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    Audio audio = mapResultSetToAudio(rs);
                    loadAlbum(audio);
                    results.add(audio);
                }
            }
        }
        return results;
    }

    /**
     * Retrieves all source directories together with the number of audio files in each.
     * @return a list of SourceDirectory objects
     */
    public List<SourceDirectory> getSourceDirectoriesWithCounts() throws SQLException {
        String sql = "SELECT source_directory, COUNT(*) as track_count " +
                "FROM audio " +
                "GROUP BY source_directory " +
                "ORDER BY source_directory";
        List<SourceDirectory> result = new ArrayList<>();
        try (Statement stmt = connection.createStatement();
             ResultSet rs = stmt.executeQuery(sql)) {
            while (rs.next()) {
                String path = rs.getString("source_directory");
                int count = rs.getInt("track_count");
                result.add(new SourceDirectory(path, count));
            }
        }
        return result;
    }

    public boolean update(Audio audio) throws SQLException {
        String sql = "UPDATE audio SET name = ?, id_cover = ?, " +
                "is_favorite = ?, duration = ?, file_format = ?, size = ?, path = ?, " +
                "source_directory = ?, bitrate = ?, time_added = ? WHERE id = ?";

        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, audio.getName());
            stmt.setObject(2, audio.getCoverId());
            stmt.setBoolean(3, audio.getIsFavorite());
            stmt.setInt(4, audio.getDuration());
            stmt.setString(5, audio.getFileFormat());
            stmt.setInt(6, audio.getSize());
            stmt.setString(7, audio.getPath());
            stmt.setString(8, audio.getSourceDirectory());
            stmt.setObject(9, audio.getBitrate());

            if (audio.getTimeAdded() != null) {
                long unixTimestamp = audio.getTimeAdded();
                stmt.setLong(10, unixTimestamp);
            } else {
                stmt.setNull(10, Types.INTEGER);
            }

            stmt.setInt(11, audio.getId());

            return stmt.executeUpdate() > 0;
        }
    }

    public boolean toggleFavorite(Integer id) throws SQLException {
        String sql = "UPDATE audio SET is_favorite = NOT is_favorite WHERE id = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, id);
            return stmt.executeUpdate() > 0;
        }
    }

    public boolean delete(Integer id) throws SQLException {
        return deleteById(id);
    }

    public void loadRelations(Audio audio) throws SQLException {
        if (audio.getCoverId() != null) {
            CoverImage cover = coverImageDAO.findById(audio.getCoverId());
            audio.setCoverImage(cover);
        }
        loadAlbum(audio);
    }

    private void loadAlbum(Audio audio) throws SQLException {
        String sql = """
        SELECT a.*
        FROM album a
        JOIN album_audio aa ON a.id = aa.id_album
        WHERE aa.id_audio = ?
        LIMIT 1
        """;
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, audio.getId());
            try (ResultSet rs = stmt.executeQuery()) {
                if (rs.next()) {
                    Album album = new Album();
                    album.setId(rs.getInt("id"));
                    album.setName(rs.getString("name"));
                    album.setCoverId(rs.getInt("id_cover"));
                    album.setDescription(rs.getString("description"));
                    Timestamp ts = rs.getTimestamp("time_added");
                    album.setTimeAdded(ts);
                    audio.setAlbum(album);
                }
            }
        }
    }

    Audio mapResultSetToAudio(ResultSet rs) throws SQLException {
        Audio audio = new Audio();
        audio.setId(rs.getInt("id"));
        audio.setName(rs.getString("name"));
        int coverId = rs.getInt("id_cover");
        audio.setCoverId(rs.wasNull() ? null : coverId);
        boolean fav = rs.getBoolean("is_favorite");
        audio.setIsFavorite(rs.wasNull() ? Boolean.FALSE : fav);
        int duration = rs.getInt("duration");
        audio.setDuration(rs.wasNull() ? 0 : duration);
        audio.setFileFormat(rs.getString("file_format"));
        int size = rs.getInt("size");
        audio.setSize(rs.wasNull() ? 0 : size);
        audio.setPath(rs.getString("path"));
        audio.setSourceDirectory(rs.getString("source_directory"));

        int unixTimestamp = rs.getInt("time_added");
        if (!rs.wasNull()) {
            audio.setTimeAdded(unixTimestamp);
        } else {
            audio.setTimeAdded(null);
        }

        try {
            String artistNames = rs.getString("artist_names");
            audio.setArtistNames(artistNames);
        } catch (SQLException _) {
        }

        Object bitrateObj = rs.getObject("bitrate");
        if (bitrateObj != null) {
            try {
                switch (bitrateObj) {
                    case Integer i -> audio.setBitrate(i);
                    case Long l -> audio.setBitrate(l.intValue());
                    case String bitrateStr -> {
                        if (!bitrateStr.trim().isEmpty()) {
                            // Remove any non-numeric characters (like "kbps")
                            bitrateStr = bitrateStr.replaceAll("[^0-9]", "");
                            if (!bitrateStr.isEmpty()) {
                                audio.setBitrate(Integer.parseInt(bitrateStr));
                            } else {
                                audio.setBitrate(null);
                            }
                        } else {
                            audio.setBitrate(null);
                        }
                    }
                    case Number number -> audio.setBitrate(number.intValue());
                    default -> audio.setBitrate(null);
                }
            } catch (NumberFormatException e) {
                LOGGER.warning("Could not parse bitrate value: " + bitrateObj + " - " + e.getMessage());
                audio.setBitrate(null);
            }
        } else {
            audio.setBitrate(null);
        }
        return audio;
    }
}
8. pielikums CoverImageDAO.java
package manicsalsa.soufone_proto.database.dao;

import manicsalsa.soufone_proto.database.models.CoverImage;

import java.sql.*;
import java.util.ArrayList;
import java.util.List;

public class CoverImageDAO extends BaseDAO {

    public CoverImageDAO(Connection connection) {
        super(connection);
    }

    public Integer insert(CoverImage coverImage) throws SQLException {
        String sql = "INSERT INTO cover_image (image_data, image_format, width, height, file_size, hash) " +
                "VALUES (?, ?, ?, ?, ?, ?)";
        return executeInsert(sql,
                coverImage.getImageData(),
                coverImage.getImageFormat(),
                coverImage.getWidth(),
                coverImage.getHeight(),
                coverImage.getFileSize(),
                coverImage.getHash()
        );
    }

    public CoverImage findById(Integer id) throws SQLException {
        String sql = "SELECT * FROM cover_image WHERE id = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, id);
            try (ResultSet rs = stmt.executeQuery()) {
                if (rs.next()) {
                    return mapResultSetToCoverImage(rs);
                }
            }
        }
        return null;
    }

    public CoverImage findByHash(String hash) throws SQLException {
        String sql = "SELECT * FROM cover_image WHERE hash = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, hash);
            try (ResultSet rs = stmt.executeQuery()) {
                if (rs.next()) {
                    return mapResultSetToCoverImage(rs);
                }
            }
        }
        return null;
    }

    public boolean delete(Integer id) throws SQLException {
        String sql = "DELETE FROM cover_image WHERE id = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, id);
            return stmt.executeUpdate() > 0;
        }
    }

    public List<CoverImage> findAll() throws SQLException {
        List<CoverImage> images = new ArrayList<>();
        String sql = "SELECT * FROM cover_image ORDER BY time_added DESC";

        try (Statement stmt = connection.createStatement();
             ResultSet rs = stmt.executeQuery(sql)) {
            while (rs.next()) {
                images.add(mapResultSetToCoverImage(rs));
            }
        }
        return images;
    }

    private CoverImage mapResultSetToCoverImage(ResultSet rs) throws SQLException {
        CoverImage coverImage = new CoverImage();
        coverImage.setId(rs.getInt("id"));
        coverImage.setImageData(rs.getBytes("image_data"));
        coverImage.setImageFormat(rs.getString("image_format"));
        coverImage.setWidth(rs.getInt("width"));
        coverImage.setHeight(rs.getInt("height"));
        coverImage.setFileSize(rs.getInt("file_size"));
        coverImage.setHash(rs.getString("hash"));
        coverImage.setTimeAdded(rs.getTimestamp("time_added"));
        return coverImage;
    }
}
9. pielikums PlayerStateDAO.java
package manicsalsa.soufone_proto.database.dao;

import manicsalsa.soufone_proto.database.models.PlayerState;
import manicsalsa.soufone_proto.services.QueueService.PlayMode;

import java.sql.*;
import java.util.logging.Level;
import java.util.logging.Logger;

/**
 * DAO for the player_state singleton table (id = 1 always).

 * Schema (current):

 *   id        INTEGER PRIMARY KEY CHECK (id = 1)
 *   id_audio  INTEGER            — FK → audio, nullable
 *   position  REAL DEFAULT 0
 *   volume    REAL DEFAULT 0.5
 *   play_mode INTEGER DEFAULT 0  — ordinal of QueueService.PlayMode
 *   time_saved INTEGER DEFAULT (strftime('%s', 'now'))

 * The seed row (id = 1) is inserted by DatabaseSchema.createDefaultData(),
 * so every write is a plain UPDATE.
 */
public class PlayerStateDAO extends BaseDAO {

    private static final Logger LOGGER = Logger.getLogger(PlayerStateDAO.class.getName());

    public PlayerStateDAO(Connection connection) {
        super(connection);
    }

    private boolean rowEnsured = false;

    private void ensureRowExists() throws SQLException {
        if (rowEnsured) return;
        String insertSql = "INSERT OR IGNORE INTO player_state (id, id_audio, position, volume, play_mode, time_saved) " +
                "VALUES (1, NULL, 0.0, 0.5, 0, strftime('%s', 'now'))";
        try (Statement stmt = connection.createStatement()) {
            stmt.executeUpdate(insertSql);
        }
        rowEnsured = true;
    }

    /**
     * Loads the singleton player state.
     * Returns a fresh default PlayerState if no row exists yet.
     */
    public PlayerState load() throws SQLException {
        ensureRowExists();
        String sql = "SELECT id, id_audio, position, volume, play_mode, time_saved " +
                "FROM player_state WHERE id = 1";
        try (Statement stmt = connection.createStatement();
             ResultSet rs   = stmt.executeQuery(sql)) {
            if (rs.next()) return map(rs);
        }
        LOGGER.warning("No player_state row found — returning default state");
        return new PlayerState();
    }

    /**
     * Clears the currently selected audio track.
     * Sets id_audio to NULL and resets position to 0.
     * Does not affect volume or play_mode.
     */
    public void clearCurrentAudio() throws SQLException {
        ensureRowExists();
        String sql = "UPDATE player_state SET id_audio = ?, position = ?, " +
                "time_saved = strftime('%s', 'now') WHERE id = 1";
        try (PreparedStatement ps = connection.prepareStatement(sql)) {
            ps.setNull(1, Types.INTEGER);
            ps.setDouble(2, 0.0);
            ps.executeUpdate();
            LOGGER.fine("Cleared current audio (id_audio → NULL, position → 0)");
        } catch (SQLException e) {
            LOGGER.log(Level.SEVERE, "Failed to clear current audio", e);
            throw e;
        }
    }

    /** Updates only the current audio and playback position. */
    public void savePosition(Integer idAudio, double position) throws SQLException {
        ensureRowExists();
        String sql = "UPDATE player_state SET id_audio = ?, position = ?, " +
                "time_saved = strftime('%s', 'now') WHERE id = 1";
        try (PreparedStatement ps = connection.prepareStatement(sql)) {
            if (idAudio != null) ps.setInt(1, idAudio);
            else                 ps.setNull(1, Types.INTEGER);
            ps.setDouble(2, position);
            ps.executeUpdate();
        }
    }

    /** Updates only the volume column. */
    public void saveVolume(double volume) throws SQLException {
        ensureRowExists();
        String sql = "UPDATE player_state SET volume = ? WHERE id = 1";
        try (PreparedStatement ps = connection.prepareStatement(sql)) {
            ps.setDouble(1, volume);
            ps.executeUpdate();
        }
    }

    /**
     * Updates only the play_mode column using the PlayMode ordinal.
     * Converts via {@link PlayMode#toInt()} so the mapping stays in one place.
     */
    public void savePlayMode(PlayMode mode) throws SQLException {
        ensureRowExists();
        String sql = "UPDATE player_state SET play_mode = ? WHERE id = 1";
        try (PreparedStatement ps = connection.prepareStatement(sql)) {
            ps.setInt(1, mode.toInt());
            ps.executeUpdate();
        }
    }

    // Private helpers
    private PlayerState map(ResultSet rs) throws SQLException {
        int     rawAudio = rs.getInt("id_audio");
        Integer idAudio  = rs.wasNull() ? null : rawAudio;
        return new PlayerState(
                rs.getInt("id"),
                idAudio,
                rs.getDouble("position"),
                rs.getDouble("volume"),
                rs.getInt("play_mode"),
                rs.getLong("time_saved")
        );
    }
}
10. pielikums PlayHistoryDAO.java
package manicsalsa.soufone_proto.database.dao;

import manicsalsa.soufone_proto.database.models.PlayHistory;
import manicsalsa.soufone_proto.database.models.Audio;
import manicsalsa.soufone_proto.database.TimestampHelper;

import java.sql.*;
import java.util.ArrayList;
import java.util.List;

public class PlayHistoryDAO extends BaseDAO {

    private final AudioDAO audioDAO;

    public PlayHistoryDAO(Connection connection) {
        super(connection);
        this.audioDAO = new AudioDAO(connection);
    }

    public Integer insert(PlayHistory playHistory) throws SQLException {
        // First, delete any existing entry for this audio to maintain unique constraint
        String deleteSql = "DELETE FROM play_history WHERE id_audio = ?";
        try (PreparedStatement deleteStmt = connection.prepareStatement(deleteSql)) {
            deleteStmt.setInt(1, playHistory.getAudioId());
            deleteStmt.executeUpdate();
        }

        // Then insert the new play history
        String insertSql = "INSERT INTO play_history (id_audio) VALUES (?)";
        return executeInsert(insertSql, playHistory.getAudioId());
    }

    public List<PlayHistory> findRecent(int limit, boolean fetchRelations) throws SQLException {
        List<PlayHistory> history = new ArrayList<>();
        String sql = "SELECT * FROM play_history ORDER BY time_played DESC LIMIT ?";

        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, limit);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    PlayHistory playHistory = mapResultSetToPlayHistory(rs);
                    if (fetchRelations) {
                        loadRelations(playHistory);
                    }
                    history.add(playHistory);
                }
            }
        }
        return history;
    }

    public List<Audio> findRecentAudios(int limit) throws SQLException {
        List<Audio> audios = new ArrayList<>();
        String sql = "SELECT a.* FROM audio a " +
                "JOIN play_history ph ON a.id = ph.id_audio " +
                "ORDER BY ph.time_played DESC LIMIT ?";

        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, limit);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    Audio audio = audioDAO.mapResultSetToAudio(rs);
                    audioDAO.loadRelations(audio);
                    audios.add(audio);
                }
            }
        }
        return audios;
    }

    public boolean clearAll() throws SQLException {
        String sql = "DELETE FROM play_history";
        try (Statement stmt = connection.createStatement()) {
            return stmt.executeUpdate(sql) > 0;
        }
    }

    public boolean deleteOlderThan(int days) throws SQLException {
        String sql = "DELETE FROM play_history WHERE time_played < datetime('now', ?)";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, "-" + days + " days");
            return stmt.executeUpdate() > 0;
        }
    }

    private void loadRelations(PlayHistory playHistory) throws SQLException {
        Audio audio = audioDAO.findById(playHistory.getAudioId(), true);
        playHistory.setAudio(audio);
    }

    private PlayHistory mapResultSetToPlayHistory(ResultSet rs) throws SQLException {
        PlayHistory playHistory = new PlayHistory();
        playHistory.setId(rs.getInt("id"));
        playHistory.setAudioId(rs.getInt("id_audio"));
        Timestamp utcTime = rs.getTimestamp("time_played");
        playHistory.setTimePlayed(TimestampHelper.convertToLocal(utcTime));
        return playHistory;
    }
}
11. pielikums PlaylistAudioDAO.java
package manicsalsa.soufone_proto.database.dao;

import manicsalsa.soufone_proto.database.TimestampHelper;
import manicsalsa.soufone_proto.database.models.PlaylistAudio;
import manicsalsa.soufone_proto.database.models.Audio;
import manicsalsa.soufone_proto.database.models.Playlist;

import java.sql.*;
import java.util.ArrayList;
import java.util.List;

public class PlaylistAudioDAO extends BaseDAO {

    private final AudioDAO audioDAO;
    private PlaylistDAO playlistDAO;

    public PlaylistAudioDAO(Connection connection, AudioDAO audioDAO) {
        super(connection);
        this.audioDAO = audioDAO;
    }

    // Setter for PlaylistDAO
    public void setPlaylistDAO(PlaylistDAO playlistDAO) {
        this.playlistDAO = playlistDAO;
    }

    public void insert(Integer audioId, Integer playlistId, Integer trackNumber) throws SQLException {
        String sql = "INSERT OR REPLACE INTO playlist_audio (id_audio, id_playlist, track_number) VALUES (?, ?, ?)";
        executeInsert(sql, audioId, playlistId, trackNumber);
    }

    public boolean delete(Integer audioId, Integer playlistId) throws SQLException {
        String sql = "DELETE FROM playlist_audio WHERE id_audio = ? AND id_playlist = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, audioId);
            stmt.setInt(2, playlistId);
            return stmt.executeUpdate() > 0;
        }
    }

    public List<PlaylistAudio> findByPlaylistId(Integer playlistId, boolean fetchRelations) throws SQLException {
        List<PlaylistAudio> playlistAudios = new ArrayList<>();
        String sql = "SELECT * FROM playlist_audio WHERE id_playlist = ? ORDER BY track_number";

        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, playlistId);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    PlaylistAudio playlistAudio = mapResultSetToPlaylistAudio(rs);
                    if (fetchRelations) {
                        loadRelations(playlistAudio);
                    }
                    playlistAudios.add(playlistAudio);
                }
            }
        }
        return playlistAudios;
    }

    public List<Audio> findAudiosByPlaylistId(Integer playlistId) throws SQLException {
        List<Audio> audios = new ArrayList<>();
        String sql = "SELECT a.* FROM audio a " +
                "JOIN playlist_audio pa ON a.id = pa.id_audio " +
                "WHERE pa.id_playlist = ? " +
                "ORDER BY pa.track_number";

        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, playlistId);
            try (ResultSet rs = stmt.executeQuery()) {
                while (rs.next()) {
                    Audio audio = audioDAO.mapResultSetToAudio(rs);
                    audioDAO.loadRelations(audio);
                    audios.add(audio);
                }
            }
        }
        return audios;
    }

    private void loadRelations(PlaylistAudio playlistAudio) throws SQLException {
        Audio audio = audioDAO.findById(playlistAudio.getAudioId(), true);
        Playlist playlist = playlistDAO.findById(playlistAudio.getPlaylistId(), false);

        playlistAudio.setAudio(audio);
        playlistAudio.setPlaylist(playlist);
    }

    private PlaylistAudio mapResultSetToPlaylistAudio(ResultSet rs) throws SQLException {
        PlaylistAudio playlistAudio = new PlaylistAudio();
        playlistAudio.setAudioId(rs.getInt("id_audio"));
        playlistAudio.setPlaylistId(rs.getInt("id_playlist"));
        playlistAudio.setTrackNumber(rs.getInt("track_number"));
        Timestamp utcTime = rs.getTimestamp("time_added");
        playlistAudio.setTimeAdded(TimestampHelper.convertToLocal(utcTime));
        return playlistAudio;
    }
}
12. pielikums PlaylistDAO.java
package manicsalsa.soufone_proto.database.dao;

import manicsalsa.soufone_proto.database.TimestampHelper;
import manicsalsa.soufone_proto.database.models.Playlist;
import manicsalsa.soufone_proto.database.models.CoverImage;
import manicsalsa.soufone_proto.database.models.Audio;

import java.sql.*;
import java.util.ArrayList;
import java.util.List;

public class PlaylistDAO extends BaseDAO {

    private final CoverImageDAO coverImageDAO;
    private PlaylistAudioDAO playlistAudioDAO; // Not final, will be set later

    public PlaylistDAO(Connection connection, CoverImageDAO coverImageDAO) {
        super(connection);
        this.coverImageDAO = coverImageDAO;
        // Don't create PlaylistAudioDAO here - it will be injected
    }

    // Setter for PlaylistAudioDAO
    public void setPlaylistAudioDAO(PlaylistAudioDAO playlistAudioDAO) {
        this.playlistAudioDAO = playlistAudioDAO;
    }

    public Integer insert(Playlist playlist) throws SQLException {
        String sql = "INSERT INTO playlist (name, id_cover, description) VALUES (?, ?, ?)";
        return executeInsert(sql,
                playlist.getName(),
                playlist.getCoverId(),
                playlist.getDescription()
        );
    }

    public Playlist findById(Integer id, boolean fetchRelations) throws SQLException {
        String sql = "SELECT * FROM playlist WHERE id = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, id);
            try (ResultSet rs = stmt.executeQuery()) {
                if (rs.next()) {
                    Playlist playlist = mapResultSetToPlaylist(rs);
                    if (fetchRelations) {
                        loadRelations(playlist);
                    }
                    return playlist;
                }
            }
        }
        return null;
    }

    public List<Playlist> findAll(boolean fetchRelations) throws SQLException {
        List<Playlist> playlists = new ArrayList<>();
        String sql = "SELECT * FROM playlist ORDER BY time_added DESC";

        try (Statement stmt = connection.createStatement();
             ResultSet rs = stmt.executeQuery(sql)) {
            while (rs.next()) {
                Playlist playlist = mapResultSetToPlaylist(rs);
                if (fetchRelations) {
                    loadRelations(playlist);
                }
                playlists.add(playlist);
            }
        }
        return playlists;
    }

    public boolean update(Playlist playlist) throws SQLException {
        String sql = "UPDATE playlist SET name = ?, id_cover = ?, description = ? WHERE id = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setString(1, playlist.getName());
            stmt.setObject(2, playlist.getCoverId());
            stmt.setString(3, playlist.getDescription());
            stmt.setInt(4, playlist.getId());
            return stmt.executeUpdate() > 0;
        }
    }

    public boolean delete(Integer id) throws SQLException {
        String sql = "DELETE FROM playlist WHERE id = ?";
        try (PreparedStatement stmt = connection.prepareStatement(sql)) {
            stmt.setInt(1, id);
            return stmt.executeUpdate() > 0;
        }
    }

    public void addAudioToPlaylist(Integer playlistId, Integer audioId, Integer trackNumber) throws SQLException {
        playlistAudioDAO.insert(audioId, playlistId, trackNumber);
    }

    public void removeAudioFromPlaylist(Integer playlistId, Integer audioId) throws SQLException {
        playlistAudioDAO.delete(audioId, playlistId);
    }

    public List<Audio> getPlaylistAudios(Integer playlistId) throws SQLException {
        return playlistAudioDAO.findAudiosByPlaylistId(playlistId);
    }

    private void loadRelations(Playlist playlist) throws SQLException {
        if (playlist.getCoverId() != null) {
            CoverImage cover = coverImageDAO.findById(playlist.getCoverId());
            playlist.setCoverImage(cover);
        }

        List<Audio> audios = getPlaylistAudios(playlist.getId());
        playlist.setAudios(audios);
    }

    private Playlist mapResultSetToPlaylist(ResultSet rs) throws SQLException {
        Playlist playlist = new Playlist();
        playlist.setId(rs.getInt("id"));
        playlist.setName(rs.getString("name"));
        playlist.setCoverId(rs.getObject("id_cover", Integer.class));
        playlist.setDescription(rs.getString("description"));
        Timestamp utcTime = rs.getTimestamp("time_added");
        playlist.setTimeAdded(TimestampHelper.convertToLocal(utcTime));
        return playlist;
    }
}
13. pielikums QueueItemDAO.java
package manicsalsa.soufone_proto.database.dao;

import manicsalsa.soufone_proto.database.models.QueueItem;

import java.sql.*;
import java.util.ArrayList;
import java.util.List;

public class QueueItemDAO extends BaseDAO {

    public QueueItemDAO(Connection connection) {
        super(connection);
    }

    // Query helpers
    /**
     * Returns the number of items in the queue.
     */
    public int getSize() throws SQLException {
        String sql = "SELECT COUNT(*) FROM queue_item";
        try (Statement stmt = connection.createStatement();
             ResultSet rs = stmt.executeQuery(sql)) {
            if (rs.next()) {
                return rs.getInt(1);
            }
            return 0;
        }
    }

    /**
     * Returns the current maximum position value (or -1 if queue is empty).
     */
    public int getMaxPosition() throws SQLException {
        String sql = "SELECT MAX(position) FROM queue_item";
        try (Statement stmt = connection.createStatement();
             ResultSet rs = stmt.executeQuery(sql)) {
            if (rs.next()) {
                return rs.getInt(1);
            }
            return -1;
        }
    }

    /**
     * Retrieves all queue items ordered by position.
     */
    public List<QueueItem> getQueue() throws SQLException {
        String sql = "SELECT id, id_audio, position FROM queue_item ORDER BY position";
        List<QueueItem> items = new ArrayList<>();
        try (Statement stmt = connection.createStatement();
             ResultSet rs = stmt.executeQuery(sql)) {
            while (rs.next()) {
                items.add(map(rs));
            }
        }
        return items;
    }

    /**
     * Retrieves only the audio IDs in queue order.
     */
    public List<Integer> getAudioIds() throws SQLException {
        List<Integer> ids = new ArrayList<>();
        String sql = "SELECT id_audio FROM queue_item ORDER BY position";
        try (Statement stmt = connection.createStatement();
             ResultSet rs = stmt.executeQuery(sql)) {
            while (rs.next()) {
                ids.add(rs.getInt("id_audio"));
            }
        }
        return ids;
    }

    // Modification methods
    /**
     * Clears the entire queue.
     */
    public void clear() throws SQLException {
        String sql = "DELETE FROM queue_item";
        try (Statement stmt = connection.createStatement()) {
            stmt.executeUpdate(sql);
        }
    }

    /**
     * Inserts a list of audio IDs at a specific position (0‑based).
     * All items at that position and later are shifted right.
     * Positions are renumbered contiguously after insertion.
     */
    public void addItemsAtPosition(List<Integer> audioIds, int position) throws SQLException {
        if (audioIds == null || audioIds.isEmpty()) return;

        // Start transaction
        connection.setAutoCommit(false);
        try {
            // 1. Shift positions of existing items that are >= position
            shiftPositions(position, audioIds.size());

            // 2. Insert new items with consecutive positions
            String insertSql = "INSERT INTO queue_item (id_audio, position) VALUES (?, ?)";
            try (PreparedStatement ps = connection.prepareStatement(insertSql)) {
                for (int i = 0; i < audioIds.size(); i++) {
                    ps.setInt(1, audioIds.get(i));
                    ps.setInt(2, position + i);
                    ps.addBatch();
                }
                ps.executeBatch();
            }

            connection.commit();
        } catch (SQLException e) {
            connection.rollback();
            throw e;
        } finally {
            connection.setAutoCommit(true);
        }
    }

    /**
     * Adds items to the end of the queue.
     */
    public void addToBottom(List<Integer> audioIds) throws SQLException {
        int currentMax = getMaxPosition();
        int startPos = (currentMax == -1) ? 0 : currentMax + 1;
        addItemsAtPosition(audioIds, startPos);
    }

    /**
     * Adds items to be played next, i.e., immediately after the currently playing item.
     * @param currentIndex 0‑based index of the currently playing item in the queue
     *                     (must be valid; if queue is empty or index invalid, treat as add to bottom)
     */
    public void addNext(List<Integer> audioIds, int currentIndex) throws SQLException {
        if (audioIds == null || audioIds.isEmpty()) return;

        int size = getSize();
        int insertPosition;
        if (currentIndex < 0 || currentIndex >= size) {
            // If queue empty or index invalid, just add to bottom
            insertPosition = size;
        } else {
            insertPosition = currentIndex + 1;
        }
        addItemsAtPosition(audioIds, insertPosition);
    }

    /**
     * Removes an item at a given position.
     * Shifts all items after it left by one, then renumbers positions contiguously.
     */
    public void removeItemAtPosition(int position) throws SQLException {
        connection.setAutoCommit(false);
        try {
            // Delete the item
            String deleteSql = "DELETE FROM queue_item WHERE position = ?";
            try (PreparedStatement ps = connection.prepareStatement(deleteSql)) {
                ps.setInt(1, position);
                int deleted = ps.executeUpdate();
                if (deleted == 0) return; // nothing to delete
            }

            // Shift positions of all items with position > this one
            shiftPositions(position + 1, -1); // negative shift = shift left by 1

            connection.commit();
        } catch (SQLException e) {
            connection.rollback();
            throw e;
        } finally {
            connection.setAutoCommit(true);
        }
    }

    /**
     * Moves an item from one position to another.
     * All items between are shifted accordingly.
     */
    public void moveItem(int fromPosition, int toPosition) throws SQLException {
        if (fromPosition == toPosition) return;

        connection.setAutoCommit(false);
        try {
            // Temporarily remove the item (store its audioId)
            Integer audioId = null;
            String selectSql = "SELECT id_audio FROM queue_item WHERE position = ?";
            try (PreparedStatement ps = connection.prepareStatement(selectSql)) {
                ps.setInt(1, fromPosition);
                try (ResultSet rs = ps.executeQuery()) {
                    if (rs.next()) {
                        audioId = rs.getInt(1);
                    } else {
                        return; // item not found
                    }
                }
            }

            // Remove the item
            removeItemAtPosition(fromPosition); // this shifts positions after fromPosition

            // If toPosition > fromPosition, the removal already shifted items left,
            // so the target index effectively decreases by 1.
            int adjustedTo = (toPosition > fromPosition) ? toPosition - 1 : toPosition;

            // Insert the item at the new position
            addItemsAtPosition(List.of(audioId), adjustedTo);

            connection.commit();
        } catch (SQLException e) {
            connection.rollback();
            throw e;
        } finally {
            connection.setAutoCommit(true);
        }
    }

    // Private helpers
    /**
     * Shifts all items with position >= startPos by delta positions.
     * delta can be positive (shift right) or negative (shift left).
     * This method does NOT commit; it must be used inside a transaction.
     */
    private void shiftPositions(int startPos, int delta) throws SQLException {
        if (delta == 0) return;
        String updateSql = "UPDATE queue_item SET position = position + ? WHERE position >= ?";
        try (PreparedStatement ps = connection.prepareStatement(updateSql)) {
            ps.setInt(1, delta);
            ps.setInt(2, startPos);
            ps.executeUpdate();
        }
    }

    /**
     * Maps a result set row to a QueueItem.
     */
    private QueueItem map(ResultSet rs) throws SQLException {
        return new QueueItem(
                rs.getInt("id"),
                rs.getInt("id_audio"),
                rs.getInt("position")
        );
    }
}
14. pielikums AudioPlayerService.java
package manicsalsa.soufone_proto.services;

import javafx.application.Platform;
import javafx.beans.property.DoubleProperty;
import javafx.beans.property.SimpleDoubleProperty;
import javafx.beans.property.SimpleStringProperty;
import javafx.beans.property.StringProperty;
import manicsalsa.soufone_proto.database.DatabaseHelper;
import manicsalsa.soufone_proto.database.dao.AudioDAO;
import manicsalsa.soufone_proto.database.dao.PlayerStateDAO;
import manicsalsa.soufone_proto.database.models.Audio;
import manicsalsa.soufone_proto.database.models.PlayHistory;

import java.io.File;
import java.sql.SQLException;
import java.util.Collection;
import java.util.List;
import java.util.concurrent.CopyOnWriteArrayList;
import java.util.function.BiConsumer;
import java.util.logging.Logger;

// CHANGED: no more MediaPlayer imports
// CHANGED: added Mp3Player import
// (Mp3Player is in same package)

public class AudioPlayerService {
    private static final Logger LOGGER = Logger.getLogger(AudioPlayerService.class.getName());

    private static AudioPlayerService instance;
    private PlayerStateDAO playerStateDAO;
    private boolean isShuttingDown = false;

    // CHANGED: replaced MediaPlayer with Mp3Player
    private Mp3Player currentPlayer;
    private Integer currentAudioId;

    private double pendingSeek = -1;

    private AudioDAO getAudioDAO() {
        try {
            return DatabaseHelper.getInstance().getAudioDAO();
        } catch (SQLException e) {
            LOGGER.severe("Failed to get AudioDAO: " + e.getMessage());
            return null;
        }
    }

    private String currentAudioPath;
    private final DoubleProperty currentTime = new SimpleDoubleProperty(0);
    private final DoubleProperty totalDuration = new SimpleDoubleProperty(0);
    private final DoubleProperty volume = new SimpleDoubleProperty(1.0);

    private final StringProperty currentAudioName = new SimpleStringProperty("");
    private final StringProperty currentAudioArtist = new SimpleStringProperty("");
    private final StringProperty currentAlbumName = new SimpleStringProperty("");

    // CHANGED: listener uses Mp3Player.Status
    private final List<BiConsumer<Integer, Mp3Player.Status>> statusListeners =
            new CopyOnWriteArrayList<>();

    private final java.util.concurrent.ScheduledExecutorService seekExecutor =
            java.util.concurrent.Executors.newSingleThreadScheduledExecutor(r -> {
                Thread t = new Thread(r, "seek-debounce");
                t.setDaemon(true);
                return t;
            });

    private final java.util.concurrent.atomic.AtomicReference<java.util.concurrent.ScheduledFuture<?>> pendingSeekTask =
            new java.util.concurrent.atomic.AtomicReference<>();

    private volatile Double lastRequestedSeekSeconds = null;
    private static final long SEEK_DEBOUNCE_MS = 120;

    private AudioPlayerService() {}

    public static synchronized AudioPlayerService getInstance() {
        if (instance == null) {
            instance = new AudioPlayerService();
        }
        return instance;
    }

    // CHANGED: listener type
    public void addStatusListener(BiConsumer<Integer, Mp3Player.Status> listener) {
        statusListeners.add(listener);
    }

    // CHANGED: listener type
    public void removeStatusListener(BiConsumer<Integer, Mp3Player.Status> listener) {
        statusListeners.remove(listener);
    }

    public Integer getCurrentAudioId() {
        return currentAudioId;
    }

    public boolean isPlaying() {
        return currentPlayer != null && currentPlayer.statusProperty().get() == Mp3Player.Status.PLAYING;
    }

    public DoubleProperty currentTimeProperty() { return currentTime; }
    public DoubleProperty totalDurationProperty() { return totalDuration; }
    public StringProperty currentAudioNameProperty() { return currentAudioName; }
    public StringProperty currentAudioArtistProperty() { return currentAudioArtist; }
    public StringProperty currentAlbumNameProperty() { return currentAlbumName; }
    public String getCurrentAudioPath() { return currentAudioPath; }

    // ========== playOrPause ==========
    public void playOrPause(Integer id, String path) {
        if (id == null || path == null) {
            LOGGER.warning("playOrPause called with null id or path");
            return;
        }

        // same track, already loaded
        if (id.equals(currentAudioId) && currentPlayer != null) {
            if (currentPlayer.statusProperty().get() == Mp3Player.Status.PLAYING) {
                currentPlayer.pause();
                saveCurrentPosition();
            } else {
                currentPlayer.play();
            }
            return;
        }

        pendingSeek = -1;
        disposeCurrentPlayer();

        AudioDAO audioDAO = getAudioDAO();
        if (audioDAO == null) {
            LOGGER.severe("AudioDAO not available");
            return;
        }

        Audio audio;
        try {
            audio = audioDAO.findById(id, true);
        } catch (SQLException e) {
            LOGGER.severe("Failed to fetch audio details for id " + id + ": " + e.getMessage());
            return;
        }
        if (audio == null) {
            LOGGER.warning("No audio found with id " + id);
            return;
        }

        File file = new File(path);
        if (!file.exists()) {
            LOGGER.warning("Audio file not found: " + path);
            return;
        }

        try {
            currentPlayer = new Mp3Player();
            currentPlayer.open(file);
            QueueService.getInstance().setCurrentByAudioId(id);
            currentAudioId = id;
            currentAudioPath = path;
            currentAudioName.set(audio.getName() != null ? audio.getName() : "Unknown Title");
            currentAudioArtist.set(audio.getArtistNames() != null ? audio.getArtistNames() : "Unknown Artist");
            currentAlbumName.set(audio.getAlbum() != null ? audio.getAlbum().getName() : "");

            // Bind properties
            currentTime.bind(currentPlayer.currentTimeProperty());
            totalDuration.bind(currentPlayer.totalDurationProperty());
            volume.bindBidirectional(currentPlayer.volumeProperty());

            // Forward status changes
            currentPlayer.statusProperty().addListener((_, _, newStatus) -> {
                Integer audioIdSnapshot = currentAudioId;
                LOGGER.info("Player status changed to " + newStatus + " for audioId " + audioIdSnapshot);
                if (audioIdSnapshot != null) {
                    saveCurrentPosition();
                    for (BiConsumer<Integer, Mp3Player.Status> listener : statusListeners) {
                        Platform.runLater(() -> listener.accept(audioIdSnapshot, newStatus));
                    }
                }
            });

            currentPlayer.setOnEndOfMedia(player -> {
                if (QueueService.getInstance().getPlayMode() == QueueService.PlayMode.REPEAT_ONE) {
                    player.seek(0);
                    player.play();
                } else {
                    Audio nextAudio = QueueService.getInstance().next();
                    if (nextAudio != null) {
                        playOrPause(nextAudio.getId(), nextAudio.getPath());
                    } else {
                        player.stop();
                    }
                }
            });

            // Record play history
            try {
                DatabaseHelper.getInstance().getPlayHistoryDAO()
                        .insert(new PlayHistory(id));
                PlayHistoryService.getInstance().notifyPlayed(id);
            } catch (SQLException e) {
                LOGGER.warning("Failed to record play history for id " + id + ": " + e.getMessage());
            }

            currentPlayer.setVolume(volume.get());
            currentPlayer.play();

        } catch (Exception e) {
            LOGGER.severe("Failed to create Mp3Player for: " + path + " – " + e.getMessage());
            disposeCurrentPlayer();
        }
    }

    // ========== loadTrack ==========
    public void loadTrack(Integer id, String path, double seekPosition) {
        if (id == null || path == null) return;

        disposeCurrentPlayer();
        AudioDAO audioDAO = getAudioDAO();
        if (audioDAO == null) return;

        Audio audio;
        try {
            audio = audioDAO.findById(id, true);
        } catch (SQLException e) {
            LOGGER.severe("Failed to fetch audio: " + e.getMessage());
            return;
        }

        File file = new File(path);
        if (!file.exists()) return;

        try {
            currentPlayer = new Mp3Player();
            currentPlayer.open(file);
            currentAudioId = id;
            currentAudioPath = path;
            currentAudioName.set(audio.getName() != null ? audio.getName() : "Unknown Title");
            currentAudioArtist.set(audio.getArtistNames() != null ? audio.getArtistNames() : "Unknown Artist");
            currentAlbumName.set(audio.getAlbum() != null ? audio.getAlbum().getName() : "");

            currentTime.bind(currentPlayer.currentTimeProperty());
            totalDuration.bind(currentPlayer.totalDurationProperty());
            volume.bindBidirectional(currentPlayer.volumeProperty());

            currentPlayer.statusProperty().addListener((_, _, newStatus) -> {
                LOGGER.info("Player status changed to " + newStatus + " for audioId " + currentAudioId);
                if (currentAudioId != null) {
                    for (BiConsumer<Integer, Mp3Player.Status> listener : statusListeners) {
                        Platform.runLater(() -> listener.accept(currentAudioId, newStatus));
                    }
                }
                if (newStatus == Mp3Player.Status.PAUSED || newStatus == Mp3Player.Status.STOPPED) {
                    saveCurrentPosition();
                }
            });

            currentPlayer.setOnEndOfMedia(player -> {
                player.stop();
                saveCurrentPosition();
            });

            currentPlayer.setVolume(volume.get());

            // Restore saved position
            if (seekPosition > 0) {
                currentPlayer.seek(seekPosition);
            }
            // Override with pending seek if any
            if (pendingSeek >= 0) {
                currentPlayer.seek(pendingSeek);
                pendingSeek = -1;
            }
            // Do NOT call play() – stay paused

        } catch (Exception e) {
            LOGGER.severe("Failed to load track: " + e.getMessage());
            disposeCurrentPlayer();
        }
    }

    private void saveCurrentPosition() {
        if (playerStateDAO == null) {
            playerStateDAO = DatabaseHelper.getInstance().getPlayerStateDAO();
        }
        if (playerStateDAO != null && currentAudioId != null && currentPlayer != null) {
            try {
                playerStateDAO.savePosition(currentAudioId, currentTime.get());
            } catch (SQLException e) {
                LOGGER.warning("Failed to save position: " + e.getMessage());
            }
        }
    }

    public void seekTo(double seconds) {
        if (currentPlayer == null) {
            pendingSeek = seconds;
            currentTime.set(seconds);
            return;
        }

        lastRequestedSeekSeconds = seconds;
        var old = pendingSeekTask.getAndSet(
                seekExecutor.schedule(() -> {
                    Double target = lastRequestedSeekSeconds;
                    if (target != null && currentPlayer != null) {
                        javafx.application.Platform.runLater(() -> {
                            if (currentPlayer != null) {
                                currentPlayer.seek(target);
                            }
                        });
                    }
                }, SEEK_DEBOUNCE_MS, java.util.concurrent.TimeUnit.MILLISECONDS)
        );
        if (old != null) old.cancel(false);
    }

    public void saveVolume(double volume) {
        if (playerStateDAO == null) {
            playerStateDAO = DatabaseHelper.getInstance().getPlayerStateDAO();
        }
        if (playerStateDAO != null) {
            try {
                playerStateDAO.saveVolume(volume);
            } catch (SQLException e) {
                LOGGER.warning("Failed to save volume: " + e.getMessage());
            }
        }
    }

    public void setVolume(double vol) {
        vol = Math.max(0.0, Math.min(1.0, vol));
        volume.set(vol);
        if (currentPlayer != null) {
            currentPlayer.setVolume(vol);
        }
        saveVolume(vol);
    }

    public DoubleProperty volumeProperty() {
        return volume;
    }

    public void installShutdownHook() {
        Runtime.getRuntime().addShutdownHook(new Thread(() -> {
            isShuttingDown = true;
            if (currentPlayer != null) {
                saveCurrentPosition();
                currentPlayer.close();
            }
        }));
    }

    private void disposeCurrentPlayer() {
        pendingSeek = -1;
        if (currentPlayer != null) {
            Integer stoppedAudioId = currentAudioId;
            if (stoppedAudioId != null) {
                for (BiConsumer<Integer, Mp3Player.Status> listener : statusListeners) {
                    Platform.runLater(() -> listener.accept(stoppedAudioId, Mp3Player.Status.STOPPED));
                }
            }
            currentPlayer.close();
            currentPlayer = null;
        }
        currentAudioId = null;
        currentAudioPath = null;
        currentTime.unbind();
        currentTime.set(0);
        totalDuration.unbind();
        totalDuration.set(0);
        currentAudioName.set("");
        currentAudioArtist.set("");
        currentAlbumName.set("");
    }

    public void stop() {
        disposeCurrentPlayer();
    }

    public void stopIfCurrentIdDeleted(Collection<Integer> deletedIds) {
        if (currentAudioId != null && deletedIds.contains(currentAudioId)) {
            disposeCurrentPlayer();
        }
    }
}
15. pielikums Mp3Player.java
package manicsalsa.soufone_proto.services;

import javafx.application.Platform;
import javafx.beans.property.*;

import javax.sound.sampled.*;
import java.io.File;
import java.io.IOException;
import java.util.concurrent.atomic.AtomicBoolean;
import java.util.concurrent.atomic.AtomicLong;
import java.util.function.Consumer;
import java.util.logging.Logger;

public class Mp3Player {

    private static final Logger LOGGER = Logger.getLogger(Mp3Player.class.getName());

    public enum Status { PLAYING, PAUSED, STOPPED, READY }

    private File sourceFile;
    private AudioInputStream audioStream;
    private volatile SourceDataLine line;
    private Thread playbackThread;
    private final AtomicBoolean running = new AtomicBoolean(false);
    private final AtomicBoolean paused = new AtomicBoolean(false);
    private double durationSeconds = 0.0;
    private long totalPcmBytes = 0;          // total PCM bytes to play
    private long pcmBytesWritten = 0;        // PCM bytes written so far
    private double pcmBytesPerSecond = 0.0;   // sampleRate * channels * 2
    private volatile int decodedFrameSize = 4; // fallback: 16-bit stereo

    private final DoubleProperty currentTime = new SimpleDoubleProperty(0);
    private final DoubleProperty totalDuration = new SimpleDoubleProperty(0);
    private final DoubleProperty volume = new SimpleDoubleProperty(1.0);
    private final ObjectProperty<Status> status = new SimpleObjectProperty<>(Status.READY);
    private Consumer<Mp3Player> onEndOfMedia;
    private final AtomicLong playbackGeneration = new AtomicLong(0);

    private volatile long suppressPositionUntilMs = 0L;
    private volatile double lastSeekTargetSeconds = 0.0;

    public DoubleProperty currentTimeProperty() { return currentTime; }
    public DoubleProperty totalDurationProperty() { return totalDuration; }
    public DoubleProperty volumeProperty() { return volume; }
    public ObjectProperty<Status> statusProperty() { return status; }

    public void setOnEndOfMedia(Consumer<Mp3Player> callback) { this.onEndOfMedia = callback; }

    public void setVolume(double vol) {
        vol = Math.max(0.0, Math.min(1.0, vol));
        volume.set(vol);
        if (line != null && line.isOpen() && line.isControlSupported(FloatControl.Type.MASTER_GAIN)) {
            float gain = (float) (Math.log(vol == 0 ? 0.0001 : vol) / Math.log(10.0) * 20.0);
            ((FloatControl) line.getControl(FloatControl.Type.MASTER_GAIN)).setValue(gain);
        }
    }

    public void open(File file) throws Exception {
        close();
        this.sourceFile = file;
        durationSeconds = DurationUtils.getDurationSeconds(file);
        totalDuration.set(durationSeconds);

        // Read audio format properties to compute PCM byte rate
        try (AudioInputStream tmpStream = AudioSystem.getAudioInputStream(file)) {
            AudioFormat baseFormat = tmpStream.getFormat();
            float sampleRate = baseFormat.getSampleRate();
            int channels = baseFormat.getChannels();
            pcmBytesPerSecond = sampleRate * channels * 2; // 16-bit = 2 bytes per sample
            totalPcmBytes = (long) (durationSeconds * pcmBytesPerSecond);
        }
        status.set(Status.READY);
    }

    public void play() {
        if (status.get() == Status.PLAYING) return;
        if (status.get() == Status.PAUSED && line != null) {
            line.start();
            paused.set(false);
            status.set(Status.PLAYING);
            startPositionUpdater();
            return;
        }
        startPlaybackFromCurrentPosition();
    }

    public void pause() {
        if (status.get() == Status.PLAYING && line != null) {
            line.stop();
            paused.set(true);
            status.set(Status.PAUSED);
        }
    }

    public void stop() {
        LOGGER.info("Stop called");
        close();
        pcmBytesWritten = 0;
        currentTime.set(0);
        status.set(Status.STOPPED);
    }

    public void seek(double seconds) {
        LOGGER.info("Seeking to " + seconds + " seconds");

        if (seconds < 0) seconds = 0;
        if (seconds > durationSeconds) seconds = durationSeconds;

        long targetPcmBytes = alignToFrame((long) (seconds * pcmBytesPerSecond));
        boolean wasPlaying = status.get() == Status.PLAYING;

        if (wasPlaying) {
            pause();
        }
        lastSeekTargetSeconds = seconds;
        suppressPositionUntilMs = System.currentTimeMillis() + 250;
        close(); // stops old thread/resources
        pcmBytesWritten = targetPcmBytes;

        if (wasPlaying) {
            startPlaybackFromCurrentPosition();
        } else {
            if (javafx.application.Platform.isFxApplicationThread()) {
                currentTime.set(seconds);
            } else {
                double finalSeconds = seconds;
                javafx.application.Platform.runLater(() -> currentTime.set(finalSeconds));
            }
        }
    }

    public void close() {
        closePlaybackResources();
        running.set(false);
        if (playbackThread != null) {
            playbackThread.interrupt();
            playbackThread = null;
        }
    }

    private void startPlaybackFromCurrentPosition() {
        if (playbackThread != null && playbackThread.isAlive()) {
            playbackThread.interrupt();
        }

        running.set(true);
        paused.set(false);
        status.set(Status.PLAYING);

        long generation = playbackGeneration.incrementAndGet();
        playbackThread = new Thread(() -> playbackLoop(generation), "mp3-playback");
        playbackThread.setDaemon(true);
        playbackThread.start();

        startPositionUpdater();
    }

    private void playbackLoop(long generation) {
        LOGGER.info("playbackLoop started");

        AudioInputStream localStream = null;
        SourceDataLine localLine = null;

        try {
            AudioInputStream srcStream = AudioSystem.getAudioInputStream(sourceFile);
            AudioFormat baseFormat = srcStream.getFormat();

            AudioFormat decodedFormat = new AudioFormat(
                    AudioFormat.Encoding.PCM_SIGNED,
                    baseFormat.getSampleRate(),
                    16,
                    baseFormat.getChannels(),
                    baseFormat.getChannels() * 2,
                    baseFormat.getSampleRate(),
                    false
            );

            localStream = AudioSystem.getAudioInputStream(decodedFormat, srcStream);
            localLine = AudioSystem.getSourceDataLine(decodedFormat);
            localLine.open(decodedFormat);

            // Publish resources only after successful creation
            this.audioStream = localStream;
            this.line = localLine;

            decodedFrameSize = Math.max(1, decodedFormat.getFrameSize());
            pcmBytesPerSecond = decodedFormat.getFrameRate() * decodedFrameSize;
            totalPcmBytes = alignToFrame((long) (durationSeconds * pcmBytesPerSecond));
            pcmBytesWritten = alignToFrame(pcmBytesWritten);

            LOGGER.info("totalPcmBytes=" + totalPcmBytes + ", pcmBytesWritten=" + pcmBytesWritten);

            // Seek to requested position by reading/discarding (more reliable than skip on decoded MP3)
            if (pcmBytesWritten > 0) {
                long actualDiscarded = discardPcmBytesAligned(localStream, pcmBytesWritten);
                pcmBytesWritten = actualDiscarded;
            }

            localLine.start();

            int bufferSize = Math.max(4096, decodedFrameSize * 1024);
            bufferSize -= (bufferSize % decodedFrameSize);
            byte[] buffer = new byte[bufferSize];

            int bytesRead;
            while (running.get() && !paused.get()
                    && (bytesRead = localStream.read(buffer, 0, buffer.length)) != -1) {

                int safeBytes = bytesRead - (bytesRead % decodedFrameSize);
                if (safeBytes <= 0) continue;

                localLine.write(buffer, 0, safeBytes);
                pcmBytesWritten += safeBytes;

                if (pcmBytesWritten >= totalPcmBytes) break;
            }

            if (localLine.isOpen()) {
                localLine.drain();
            }

            if (running.get() && !paused.get() && pcmBytesWritten >= totalPcmBytes) {
                LOGGER.info("End of media reached");
                Platform.runLater(() -> {
                    if (onEndOfMedia != null) onEndOfMedia.accept(this);
                });
            }

        } catch (Exception e) {
            LOGGER.severe("Playback error: " + e.getMessage());
            e.printStackTrace();
        } finally {
            boolean isCurrentLoop = generation == playbackGeneration.get();

            if (isCurrentLoop) {
                closeOwnedResources(localLine, localStream);

                // Only mark STOPPED for normal non-paused end of active loop
                if (running.get() && status.get() != Status.PAUSED) {
                    Platform.runLater(() -> status.set(Status.STOPPED));
                }
            } else {
                // close local resources quietly
                try {
                    if (localLine != null) {
                        localLine.stop();
                        localLine.close();
                    }
                } catch (Exception ignored) {
                }
                try {
                    if (localStream != null) {
                        localStream.close();
                    }
                } catch (IOException ignored) {
                }
            }
        }
    }

    private synchronized void closeOwnedResources(SourceDataLine ownedLine, AudioInputStream ownedStream) {
        if (ownedLine != null && this.line == ownedLine) {
            try { ownedLine.stop(); } catch (Exception ignored) {}
            try { ownedLine.close(); } catch (Exception ignored) {}
            this.line = null;
        }
        if (ownedStream != null && this.audioStream == ownedStream) {
            try { ownedStream.close(); } catch (IOException ignored) {}
            this.audioStream = null;
        }
    }

    private long discardPcmBytes(AudioInputStream stream, long targetBytes) throws IOException {
        byte[] discard = new byte[8192];
        long remaining = targetBytes;
        while (remaining > 0) {
            int toRead = (int) Math.min(discard.length, remaining);
            int n = stream.read(discard, 0, toRead);
            if (n < 0) break; // EOF
            remaining -= n;
        }
        return targetBytes - remaining; // actual discarded
    }

    private synchronized void closePlaybackResources() {
        LOGGER.fine("Closing playback resources");

        SourceDataLine l = this.line;
        this.line = null;
        if (l != null) {
            try { l.stop(); } catch (Exception ignored) {}
            try { l.close(); } catch (Exception ignored) {}
        }

        AudioInputStream s = this.audioStream;
        this.audioStream = null;
        if (s != null) {
            try { s.close(); } catch (IOException ignored) {}
        }
    }

    private long alignToFrame(long bytes) {
        int fs = decodedFrameSize > 0 ? decodedFrameSize : 1;
        return (bytes / fs) * fs;
    }
    private long discardPcmBytesAligned(AudioInputStream stream, long targetBytes) throws IOException {
        long alignedTarget = alignToFrame(targetBytes);
        byte[] discard = new byte[8192];
        long remaining = alignedTarget;
        while (remaining > 0) {
            int toRead = (int) Math.min(discard.length, remaining);
            toRead -= (toRead % decodedFrameSize);
            if (toRead <= 0) toRead = decodedFrameSize;
            int n = stream.read(discard, 0, toRead);
            if (n < 0) break;
            remaining -= n;
        }
        return alignToFrame(alignedTarget - remaining);
    }

    private void startPositionUpdater() {
        Thread updater = new Thread(() -> {
            while (status.get() == Status.PLAYING && running.get()) {
                long now = System.currentTimeMillis();
                double seconds = pcmBytesWritten / pcmBytesPerSecond;
                if (now < suppressPositionUntilMs) {
                    // Hold slider at requested target during transition
                    seconds = lastSeekTargetSeconds;
                }
                if (now >= suppressPositionUntilMs) {
                    double current = currentTime.get();
                    if (seconds + 0.20 < current) {
                        seconds = current; // ignore tiny backward blips
                    }
                }
                double finalSeconds = seconds;
                Platform.runLater(() -> currentTime.set(finalSeconds));
                try { Thread.sleep(50); } catch (InterruptedException e) { break; }
            }
        });
        updater.setDaemon(true);
        updater.start();
    }
}
16. pielikums QueueService.java
package manicsalsa.soufone_proto.services;

import javafx.application.Platform;
import javafx.collections.FXCollections;
import javafx.collections.ObservableList;
import manicsalsa.soufone_proto.database.dao.AudioDAO;
import manicsalsa.soufone_proto.database.dao.PlayerStateDAO;
import manicsalsa.soufone_proto.database.dao.QueueItemDAO;
import manicsalsa.soufone_proto.database.models.Audio;
import manicsalsa.soufone_proto.database.models.PlayerState;

import java.sql.SQLException;
import java.util.*;
import java.util.concurrent.CopyOnWriteArrayList;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.function.Consumer;
import java.util.logging.Level;
import java.util.logging.Logger;

/**
 * Singleton that owns the in-memory playback queue and persists it to the
 * {@code queue_item} and {@code player_state} tables.
 *
 * <h3>Startup</h3>
 * Call {@link #init(QueueItemDAO, PlayerStateDAO, AudioDAO)} once (e.g. in
 * {@code DatabaseSetupService}) before the UI starts, then call
 * {@link #restore()} to reload the previous session's queue.
 *
 * <h3>Thread safety</h3>
 * All queue mutations are posted to the FX thread; DB writes are dispatched
 * to a single-threaded background executor so they never block the UI.
 *
 * <h3>Play-mode listeners</h3>
 * Register via {@link #addPlayModeListener} to be notified whenever the mode
 * changes, regardless of which part of the UI triggered the change. This keeps
 * the bottom-bar button and the queue-panel button in sync without coupling them.
 */
public class QueueService {

    private static final Logger LOGGER = Logger.getLogger(QueueService.class.getName());

    // Singleton
    private static volatile QueueService instance;

    public static QueueService getInstance() {
        if (instance == null) {
            synchronized (QueueService.class) {
                if (instance == null) instance = new QueueService();
            }
        }
        return instance;
    }

    private QueueService() {}

    // Play mode
    public enum PlayMode {
        NORMAL    ("bx-poll",    "Play in Order",        0),
        SHUFFLE   ("bx-shuffle", "Shuffle",              1),
        REPEAT_ALL("bx-repeat",  "Repeat List",          2),
        REPEAT_ONE("bx-repost",  "Repeat Current Song",  3);

        public final String iconLiteral;
        public final String label;
        private final int dbValue;

        PlayMode(String icon, String label, int dbValue) {
            this.iconLiteral = icon;
            this.label       = label;
            this.dbValue     = dbValue;
        }

        public PlayMode next() {
            PlayMode[] v = values();
            return v[(ordinal() + 1) % v.length];
        }

        public int toInt() { return dbValue; }

        public static PlayMode fromInt(int value) {
            for (PlayMode m : values()) {
                if (m.dbValue == value) return m;
            }
            LOGGER.warning("Unknown play_mode value " + value + " — defaulting to NORMAL");
            return NORMAL;
        }
    }

    // State
    private final ObservableList<Audio> queue = FXCollections.observableArrayList();
    private int currentIndex = -1;
    private PlayMode playMode = PlayMode.NORMAL;

    private List<Integer> shuffleOrder   = new ArrayList<>();
    private int           shufflePosition = -1;

    // DAOs
    private QueueItemDAO   queueItemDAO;
    private PlayerStateDAO playerStateDAO;
    private AudioDAO       audioDAO;

    private final ExecutorService dbWriter = Executors.newSingleThreadExecutor(r -> {
        Thread t = new Thread(r, "QueueService-db-writer");
        t.setDaemon(true);
        return t;
    });

    // Play-mode listeners
    /**
     * Thread-safe list of listeners that are called on the FX thread whenever
     * the play mode changes, regardless of where the change originated.
     * This is what keeps the bottom-bar button and queue-panel button in sync.
     */
    private final List<Consumer<PlayMode>> playModeListeners = new CopyOnWriteArrayList<>();

    /** Register a listener for play-mode changes. Safe to call from any thread. */
    public void addPlayModeListener(Consumer<PlayMode> listener) {
        playModeListeners.add(listener);
    }

    private void notifyPlayModeListeners(PlayMode mode) {
        // Listeners touch UI nodes,
        runFx(() -> {
            for (Consumer<PlayMode> l : playModeListeners) l.accept(mode);
        });
    }

    // Current-index listeners
    /**
     * Thread-safe list of listeners called on the FX thread whenever
     * {@code currentIndex} settles to a new value. The integer argument is the
     * new index (-1 when the queue is empty / playback stopped).
     * Used by QueueController to auto-scroll the queue list to the playing item.
     */
    private final List<Consumer<Integer>> currentIndexListeners = new CopyOnWriteArrayList<>();

    /** Register a listener for current-index changes. Safe to call from any thread. */
    public void addCurrentIndexListener(Consumer<Integer> listener) {
        currentIndexListeners.add(listener);
    }

    private void notifyCurrentIndexListeners() {
        final int idx = currentIndex;
        runFx(() -> {
            for (Consumer<Integer> l : currentIndexListeners) l.accept(idx);
        });
    }

    // Initialisation
    public void init(QueueItemDAO queueItemDAO,
                     PlayerStateDAO playerStateDAO,
                     AudioDAO audioDAO) {
        this.queueItemDAO   = queueItemDAO;
        this.playerStateDAO = playerStateDAO;
        this.audioDAO       = audioDAO;
    }

    public void restore() {
        if (queueItemDAO == null || playerStateDAO == null || audioDAO == null) return;

        dbWriter.submit(() -> {
            try {
                PlayerState state    = playerStateDAO.load();
                PlayMode    savedMode = PlayMode.fromInt(state.getPlayMode());

                List<Integer> audioIds = queueItemDAO.getAudioIds();
                List<Audio>   audios   = new ArrayList<>();
                for (int id : audioIds) {
                    Audio a = audioDAO.findById(id, true);
                    if (a != null) audios.add(a);
                }

                int startIndex = 0;
                if (state.getIdAudio() != null) {
                    for (int i = 0; i < audios.size(); i++) {
                        if (Objects.equals(audios.get(i).getId(), state.getIdAudio())) {
                            startIndex = i;
                            break;
                        }
                    }
                }

                final List<Audio> finalAudios = audios;
                final int         finalIndex  = startIndex;
                final PlayMode    finalMode   = savedMode;

                Platform.runLater(() -> {
                    queue.setAll(finalAudios);
                    currentIndex = finalAudios.isEmpty() ? -1
                            : Math.max(0, Math.min(finalIndex, finalAudios.size() - 1));
                    playMode = finalMode;
                    if (playMode == PlayMode.SHUFFLE) buildShuffleOrder(currentIndex);
                    // Notify listeners so any already-initialized UI matches the restored mode
                    notifyPlayModeListeners(playMode);
                    notifyCurrentIndexListeners();
                });
            } catch (SQLException e) {
                LOGGER.log(Level.WARNING, "Failed to restore queue from DB", e);
            }
        });
    }

    // Queue loading
    public void loadQueue(List<Audio> items, int startIndex) {
        runFx(() -> {
            queue.setAll(items);
            currentIndex = items.isEmpty()
                    ? -1
                    : Math.max(0, Math.min(startIndex, items.size() - 1));
            if (playMode == PlayMode.SHUFFLE) buildShuffleOrder(currentIndex);
            persistQueueAsync();
            notifyCurrentIndexListeners();
        });
    }

    // Navigation
    public Audio getCurrentAudio() {
        if (currentIndex < 0 || currentIndex >= queue.size()) return null;
        return queue.get(currentIndex);
    }

    public Audio next() {
        if (queue.isEmpty()) return null;
        Audio result = switch (playMode) {
            case REPEAT_ONE, NORMAL -> {
                if (currentIndex + 1 >= queue.size()) yield null;
                currentIndex++;
                yield getCurrentAudio();
            }
            case SHUFFLE -> {
                shufflePosition++;
                if (shufflePosition >= shuffleOrder.size()) {
                    buildShuffleOrder(-1);
                    shufflePosition = 0;
                }
                currentIndex = shuffleOrder.get(shufflePosition);
                yield getCurrentAudio();
            }
            case REPEAT_ALL -> {
                currentIndex = (currentIndex + 1) % queue.size();
                yield getCurrentAudio();
            }
        };
        if (result != null) persistCurrentAudioAsync(result.getId());
        notifyCurrentIndexListeners();
        return result;
    }

    public Audio previous() {
        if (queue.isEmpty()) return null;
        Audio result = switch (playMode) {
            case REPEAT_ONE, NORMAL -> {
                currentIndex = Math.max(0, currentIndex - 1);
                yield getCurrentAudio();
            }
            case SHUFFLE -> {
                shufflePosition = Math.max(0, shufflePosition - 1);
                currentIndex = shuffleOrder.isEmpty() ? 0 : shuffleOrder.get(shufflePosition);
                yield getCurrentAudio();
            }
            case REPEAT_ALL -> {
                currentIndex = (currentIndex - 1 + queue.size()) % queue.size();
                yield getCurrentAudio();
            }
        };
        if (result != null) persistCurrentAudioAsync(result.getId());
        notifyCurrentIndexListeners();
        return result;
    }

    // Mutations
    public void addToQueue(Audio audio) {
        runFx(() -> {
            queue.add(audio);
            persistQueueAsync();
        });
    }

    public void insertNext(Audio audio) {
        runFx(() -> {
            int insertAt = (currentIndex < 0) ? 0
                    : Math.min(currentIndex + 1, queue.size());
            queue.add(insertAt, audio);
            persistQueueAsync();
        });
    }

    public void removeAt(int index) {
        runFx(() -> {
            if (index < 0 || index >= queue.size()) return;

            boolean wasCurrent = (index == currentIndex);
            queue.remove(index);

            if (index < currentIndex) {
                currentIndex--;
            } else if (index == currentIndex) {
                // The currently playing track was removed
                if (queue.isEmpty()) {
                    currentIndex = -1;
                    AudioPlayerService.getInstance().stop();
                } else {
                    // Determine new index: same position if still in bounds, otherwise last
                    int newIndex = (index < queue.size()) ? index : queue.size() - 1;
                    Audio nextAudio = queue.get(newIndex);
                    // Start playing the next track
                    AudioPlayerService.getInstance().playOrPause(nextAudio.getId(), nextAudio.getPath());
                }
            }
            // If index > currentIndex, nothing changes

            persistQueueAsync();
            notifyCurrentIndexListeners();
        });
    }

    /**
     * Removes any audio items whose ID is in the provided list.
     * Also adjusts the current index and stops playback if the currently
     * playing track is removed.
     * @param ids list of audio IDs that have been deleted from the database
     */
    public void removeByIds(List<Integer> ids) {
        if (ids == null || ids.isEmpty()) return;
        Set<Integer> idSet = new HashSet<>(ids);

        runFx(() -> {
            // Find indices to remove (iterate backwards to avoid index shifting)
            List<Integer> indicesToRemove = new ArrayList<>();
            for (int i = 0; i < queue.size(); i++) {
                Audio a = queue.get(i);
                if (a != null && idSet.contains(a.getId())) {
                    indicesToRemove.add(i);
                }
            }

            // Remove from the highest index to lowest
            for (int i = indicesToRemove.size() - 1; i >= 0; i--) {
                int idx = indicesToRemove.get(i);
                queue.remove(idx);
                if (idx < currentIndex) {
                    currentIndex--;
                } else if (idx == currentIndex) {
                    // The currently playing item is being removed – stop playback
                    AudioPlayerService.getInstance().stop();
                    currentIndex = -1;
                }
            }

            // Adjust current index if it went out of bounds
            if (queue.isEmpty()) {
                currentIndex = -1;
            } else if (currentIndex >= queue.size()) {
                currentIndex = queue.size() - 1;
            }

            persistQueueAsync();
            notifyCurrentIndexListeners();
        });
    }

    public void move(int from, int to) {
        if (from == to) return;
        runFx(() -> {
            if (from < 0 || to < 0 || from >= queue.size() || to >= queue.size()) return;
            Audio item = queue.remove(from);
            queue.add(to, item);
            if      (from == currentIndex)                      currentIndex = to;
            else if (from < currentIndex && to >= currentIndex) currentIndex--;
            else if (from > currentIndex && to <= currentIndex) currentIndex++;
            persistQueueAsync();
            notifyCurrentIndexListeners();
        });
    }

    /**
     * Clears the entire queue, stops playback, and resets all persisted state.
     * Stopping the player here ensures the UI (play/pause button, mini-player
     * title, disc spin) all reset cleanly via the player's status listeners.
     */
    public void clear() {
        runFx(() -> {
            queue.clear();
            currentIndex = -1;
            // Stop playback — AudioPlayerService notifies its own status listeners,
            // which drives UI resets (play/pause icon, disc spin, etc.)
            AudioPlayerService.getInstance().stop();
            persistQueueAsync();
            clearPlayerStateAsync();
            notifyCurrentIndexListeners();
        });
    }

    // Play mode
    /** Advances to the next PlayMode and notifies all registered listeners. */
    public PlayMode cyclePlayMode() {
        playMode = playMode.next();
        if (playMode == PlayMode.SHUFFLE) buildShuffleOrder(currentIndex);
        persistPlayModeAsync(playMode);
        notifyPlayModeListeners(playMode);
        return playMode;
    }

    public void setPlayMode(PlayMode mode) {
        playMode = mode;
        if (mode == PlayMode.SHUFFLE) buildShuffleOrder(currentIndex);
        persistPlayModeAsync(mode);
        notifyPlayModeListeners(mode);
    }

    public PlayMode getPlayMode() { return playMode; }

    // Accessors
    public ObservableList<Audio> getQueue()        { return queue; }
    public int                   getCurrentIndex() { return currentIndex; }

    public void setCurrentByAudioId(int audioId) {
        for (int i = 0; i < queue.size(); i++) {
            if (queue.get(i).getId() == audioId) {
                currentIndex = i;
                persistCurrentAudioAsync(audioId);
                notifyCurrentIndexListeners();
                return;
            }
        }
    }

    // Private: shuffle
    private void buildShuffleOrder(int fixedFirst) {
        List<Integer> indices = new ArrayList<>();
        for (int i = 0; i < queue.size(); i++) {
            if (i != fixedFirst) indices.add(i);
        }
        Collections.shuffle(indices);
        if (fixedFirst >= 0) indices.addFirst(fixedFirst);
        shuffleOrder    = indices;
        shufflePosition = 0;
    }

    // Private: DB persistence
    private void persistQueueAsync() {
        if (queueItemDAO == null) return;
        List<Integer> audioIds = queue.stream().map(Audio::getId).toList();
        dbWriter.submit(() -> {
            try {
                queueItemDAO.clear();
                if (!audioIds.isEmpty()) queueItemDAO.addToBottom(audioIds);
            } catch (SQLException e) {
                LOGGER.log(Level.WARNING, "Failed to persist queue", e);
            }
        });
    }

    private void persistPlayModeAsync(PlayMode mode) {
        if (playerStateDAO == null) return;
        dbWriter.submit(() -> {
            try {
                playerStateDAO.savePlayMode(mode);
            } catch (SQLException e) {
                LOGGER.log(Level.WARNING, "Failed to persist play mode", e);
            }
        });
    }

    private void persistCurrentAudioAsync(int audioId) {
        if (playerStateDAO == null) return;
        dbWriter.submit(() -> {
            try {
                playerStateDAO.savePosition(audioId, 0.0);
            } catch (SQLException e) {
                LOGGER.log(Level.WARNING, "Failed to persist current audio", e);
            }
        });
    }

    /**
     * Resets the persisted player state to empty (no current track, position 0).
     * Called after {@link #clear()} so a restored session starts cleanly.
     */
    private void clearPlayerStateAsync() {
        if (playerStateDAO == null) return;
        dbWriter.submit(() -> {
            try {
                playerStateDAO.clearCurrentAudio();
            } catch (SQLException e) {
                LOGGER.log(Level.WARNING, "Failed to clear player state", e);
            }
        });
    }

    // Private: FX-thread helper
    private static void runFx(Runnable r) {
        if (Platform.isFxApplicationThread()) r.run();
        else Platform.runLater(r);
    }
}
17. pielikums PlayHistoryService.java
package manicsalsa.soufone_proto.services;

import java.util.List;
import java.util.concurrent.CopyOnWriteArrayList;
import java.util.function.Consumer;

/**
 * Singleton event bus that fires whenever a play-history entry is written.

 * Call {@link #notifyPlayed(int)} from AudioPlayerService right after the
 * play_history row is upserted; HistoryController (and anything else) listens.
 */
public class PlayHistoryService {

    private static final PlayHistoryService INSTANCE = new PlayHistoryService();
    public static PlayHistoryService getInstance() { return INSTANCE; }
    private PlayHistoryService() {}

    private final List<Consumer<Integer>> listeners = new CopyOnWriteArrayList<>();

    public void addListener(Consumer<Integer> listener)    { listeners.add(listener); }
    public void removeListener(Consumer<Integer> listener) { listeners.remove(listener); }

    /** Called on the AudioPlayerService thread; listeners must marshal to FX thread themselves. */
    public void notifyPlayed(int audioId) {
        for (Consumer<Integer> l : listeners) l.accept(audioId);
    }
}
18. pielikums TimestampHelper.java
package manicsalsa.soufone_proto.database;

import java.sql.Timestamp;
import java.time.Instant;
import java.time.LocalDateTime;
import java.time.ZoneId;
import java.time.ZoneOffset;
import java.time.format.DateTimeFormatter;
import java.util.logging.Logger;

public class TimestampHelper {
    private static final Logger LOGGER = Logger.getLogger(TimestampHelper.class.getName());

    // Use system default timezone
    private static final ZoneId SYSTEM_ZONE = ZoneId.systemDefault();
    private static final DateTimeFormatter SQL_FORMATTER = DateTimeFormatter.ofPattern("yyyy-MM-dd HH:mm:ss");

    /**
     * Get current timestamp in local timezone
     */
    public static Timestamp getCurrentLocalTimestamp() {
        return Timestamp.valueOf(LocalDateTime.now());
    }

    /**
     * Convert UTC timestamp from database to local timestamp
     * SQLite stores timestamps in UTC, we convert to local time
     */
    public static Timestamp convertToLocal(Timestamp utcTimestamp) {
        if (utcTimestamp == null) {
            return null;
        }

        try {
            // SQLite CURRENT_TIMESTAMP returns UTC, convert to local
            Instant instant = utcTimestamp.toInstant();
            LocalDateTime localDateTime = LocalDateTime.ofInstant(instant, SYSTEM_ZONE);
            return Timestamp.valueOf(localDateTime);
        } catch (Exception e) {
            LOGGER.warning("Failed to convert timestamp to local: " + e.getMessage());
            return utcTimestamp; // Return original as fallback
        }
    }

    /**
     * Convert local timestamp to UTC for database storage
     */
    public static Timestamp convertToUTC(Timestamp localTimestamp) {
        if (localTimestamp == null) {
            return null;
        }

        try {
            LocalDateTime localDateTime = localTimestamp.toLocalDateTime();
            Instant instant = localDateTime.atZone(SYSTEM_ZONE).toInstant();
            return Timestamp.from(instant);
        } catch (Exception e) {
            LOGGER.warning("Failed to convert timestamp to UTC: " + e.getMessage());
            return localTimestamp; // Return original as fallback
        }
    }

    /**
     * Get current timestamp as SQL string in local timezone
     */
    public static String getCurrentLocalTimestampAsSQL() {
        return LocalDateTime.now().format(SQL_FORMATTER);
    }

    /**
     * Get current timestamp as SQL string in UTC
     */
    public static String getCurrentUTCTimestampAsSQL() {
        return LocalDateTime.now(ZoneOffset.UTC).format(SQL_FORMATTER);
    }
}
19. pielikums AudioLoaderService.java
package manicsalsa.soufone_proto.services;

import manicsalsa.soufone_proto.database.DatabaseHelper;
import manicsalsa.soufone_proto.database.dao.AudioDAO;
import manicsalsa.soufone_proto.database.models.Audio;
import java.sql.SQLException;
import java.util.List;
import java.util.function.Consumer;

public class AudioLoaderService {
    private final AudioDAO audioDAO;
    private int currentBatchStart = 0;

    /** Cancel flag for streamAllAudio. */
    private volatile boolean streamCancelled = false;

    /** Independent cancel flag for streamFavorites. */
    private volatile boolean favoritesStreamCancelled = false;

    private static final int STREAM_DB_BATCH = 50;

    public AudioLoaderService(DatabaseHelper dbHelper) throws SQLException {
        this.audioDAO = dbHelper.getAudioDAO();
    }

    // Streaming - All Songs
    public void streamAllAudio(Consumer<Audio> onItem, Consumer<Boolean> onComplete) {
        streamCancelled = false;

        new Thread(() -> {
            int offset = 0;
            boolean completedNormally = true;

            try {
                while (!streamCancelled) {
                    List<Audio> batch = audioDAO.findAll(STREAM_DB_BATCH, offset, false);
                    if (batch.isEmpty()) break;

                    for (Audio audio : batch) {
                        if (streamCancelled) { completedNormally = false; break; }
                        try {
                            audioDAO.loadRelations(audio);
                        } catch (SQLException e) {
                            System.err.println("Error loading relations for audio ID "
                                    + audio.getId() + ": " + e.getMessage());
                        }
                        onItem.accept(audio);
                    }
                    offset += batch.size();
                }
                if (streamCancelled) completedNormally = false;

            } catch (SQLException e) {
                System.err.println("streamAllAudio DB error at offset " + offset + ": " + e.getMessage());
                completedNormally = false;
            }

            if (onComplete != null) onComplete.accept(completedNormally);
        }).start();
    }

    // streaming – Favorites
    public void streamFavorites(Consumer<Audio> onItem, Consumer<Boolean> onComplete) {
        favoritesStreamCancelled = false;

        new Thread(() -> {
            int offset = 0;
            boolean completedNormally = true;

            try {
                while (!favoritesStreamCancelled) {
                    List<Audio> batch = audioDAO.findFavorites(STREAM_DB_BATCH, offset, false);
                    if (batch.isEmpty()) break;

                    for (Audio audio : batch) {
                        if (favoritesStreamCancelled) { completedNormally = false; break; }
                        try {
                            audioDAO.loadRelations(audio);
                        } catch (SQLException e) {
                            System.err.println("Error loading relations for favorite audio ID "
                                    + audio.getId() + ": " + e.getMessage());
                        }
                        onItem.accept(audio);
                    }
                    offset += batch.size();
                }
                if (favoritesStreamCancelled) completedNormally = false;

            } catch (SQLException e) {
                System.err.println("streamFavorites DB error at offset " + offset + ": " + e.getMessage());
                completedNormally = false;
            }

            if (onComplete != null) onComplete.accept(completedNormally);
        }).start();
    }

    public List<Audio> searchWithLazyLoading(String query, int batchSize) throws SQLException {
        List<Audio> rawBatch = audioDAO.search(query, batchSize, currentBatchStart, false);
        for (Audio audio : rawBatch) {
            try {
                audioDAO.loadRelations(audio);
            } catch (Exception e) {
                System.err.println("Error loading audio relations for ID " + audio.getId() + ": " + e.getMessage());
            }
        }
        currentBatchStart += rawBatch.size();
        return rawBatch;
    }
}
20. pielikums FavoriteService.java
package manicsalsa.soufone_proto.services;

import java.util.List;
import java.util.concurrent.CopyOnWriteArrayList;
import java.util.function.BiConsumer;

public class FavoriteService {
    private static final FavoriteService instance = new FavoriteService();
    private final List<BiConsumer<Integer, Boolean>> listeners = new CopyOnWriteArrayList<>();

    private FavoriteService() {}

    public static FavoriteService getInstance() {
        return instance;
    }

    public void addListener(BiConsumer<Integer, Boolean> listener) {
        listeners.add(listener);
    }

    public void removeListener(BiConsumer<Integer, Boolean> listener) {
        listeners.remove(listener);
    }

    public void notifyFavoriteChanged(Integer audioId, boolean isFavorite) {
        for (BiConsumer<Integer, Boolean> listener : listeners) {
            listener.accept(audioId, isFavorite);
        }
    }
}
21. pielikums CoverImageCache.java
package manicsalsa.soufone_proto.services;

import javafx.application.Platform;
import javafx.scene.image.Image;
import javafx.scene.image.WritableImage;

import java.io.ByteArrayInputStream;
import java.io.File;
import java.util.Collections;
import java.util.LinkedHashMap;
import java.util.Map;
import java.util.Set;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.function.Consumer;

public class CoverImageCache {

    private static final CoverImageCache INSTANCE = new CoverImageCache();

    // Sentinel value — means "already checked, no cover found"
    private static final Image NO_COVER = new WritableImage(1, 1);

    private static final int MAX_ENTRIES = 400;
    private static final int POOL_SIZE   = 3;

    private final Set<String> inFlight = Collections.synchronizedSet(new java.util.HashSet<>());

    private final ExecutorService executor = Executors.newFixedThreadPool(POOL_SIZE, r -> {
        Thread t = new Thread(r, "cover-loader");
        t.setDaemon(true);
        return t;
    });

    // Access-ordered LRU map, wrapped for thread safety
    private final Map<String, Image> cache = Collections.synchronizedMap(
            new LinkedHashMap<>(MAX_ENTRIES, 0.75f, true) {
                @Override
                protected boolean removeEldestEntry(Map.Entry<String, Image> eldest) {
                    return size() > MAX_ENTRIES;
                }
            }
    );

    private CoverImageCache() {}
    public static CoverImageCache getInstance() { return INSTANCE; }

    /**
     * Synchronously creates an Image from already-decoded bytes (e.g. from DB),
     * caching by the supplied key. Safe to call on the FX thread.
     */
    public Image fromBytes(String cacheKey, byte[] data) {
        Image hit = cache.get(cacheKey);
        if (hit != null) return hit == NO_COVER ? null : hit;
        try {
            Image img = new Image(new ByteArrayInputStream(data));
            cache.put(cacheKey, img);
            return img;
        } catch (Exception e) {
            cache.put(cacheKey, NO_COVER);
            return null;
        }
    }

    public void prefetch(String filePath) {
        if (filePath == null || filePath.isBlank()) return;

        Image hit = cache.get(filePath);
        if (hit != null) return; // already cached (cover or NO_COVER)

        // Deduplicate concurrent requests for same file
        if (!inFlight.add(filePath)) return;

        executor.submit(() -> {
            Image result = NO_COVER;
            try {
                var cover = MetadataService.extractCoverImage(new File(filePath));
                if (cover != null && cover.getImageData() != null) {
                    result = new Image(new ByteArrayInputStream(cover.getImageData()));
                }
            } catch (Exception ignored) {
            } finally {
                cache.put(filePath, result);
                inFlight.remove(filePath);
            }
        });
    }
}
22. pielikums HotKeyManager.java
package manicsalsa.soufone_proto.managers;

import javafx.beans.property.SimpleStringProperty;
import javafx.beans.property.StringProperty;
import javafx.collections.FXCollections;
import javafx.collections.ObservableList;
import javafx.scene.Scene;
import javafx.scene.input.KeyCode;
import javafx.scene.input.KeyEvent;

import java.io.IOException;
import java.io.InputStream;
import java.nio.charset.StandardCharsets;
import java.nio.file.*;
import java.time.LocalDate;
import java.util.*;
import java.util.logging.Logger;

public class HotKeyManager {

    private static final Logger LOGGER = Logger.getLogger(HotKeyManager.class.getName());

    private static final Path CONFIG_PATH = Path.of("hot_key_config.properties");

    public static class KeyBinding {

        private final String         actionKey;
        private final String         displayName;
        private       KeyCode        currentKey;
        private final KeyCode        defaultKey;
        private final StringProperty currentKeyDisplay;

        KeyBinding(String actionKey, String displayName,
                   KeyCode currentKey, KeyCode defaultKey) {
            this.actionKey         = actionKey;
            this.displayName       = displayName;
            this.currentKey        = currentKey;
            this.defaultKey        = defaultKey;
            this.currentKeyDisplay = new SimpleStringProperty(currentKey.getName());
        }

        public String         getActionKey()              { return actionKey; }
        public String         getDisplayName()            { return displayName; }
        public KeyCode        getCurrentKey()             { return currentKey; }
        public KeyCode        getDefaultKey()             { return defaultKey; }
        public StringProperty currentKeyDisplayProperty() { return currentKeyDisplay; }

        void setCurrentKey(KeyCode key) {
            this.currentKey = key;
            this.currentKeyDisplay.set(key.getName());
        }

        public boolean isDefault() { return currentKey.equals(defaultKey); }
    }

    // ACTION_DEFS — add two entries:
    private static final String[][] ACTION_DEFS = {
            { "playPause", "Play / Pause"    },
            { "previous",  "Previous Track"  },
            { "next",      "Next Track"      },
            { "bigPlayer", "Open Big Player" },
            { "queue",     "Open Queue"      },
            { "favorite",  "Favourite Track" },
            { "playMode",  "Cycle Play Mode" },
    };

    private static HotKeyManager instance;

    public static HotKeyManager getInstance() {
        if (instance == null) instance = new HotKeyManager();
        return instance;
    }

    private final ObservableList<KeyBinding> bindings =
            FXCollections.observableArrayList();

    private Runnable onPlayPause;
    private Runnable onPrevious;
    private Runnable onNext;
    private Runnable onBigPlayer;
    private Runnable onQueue;
    private Runnable onFavorite;
    private Runnable onPlayMode;

    private HotKeyManager() {
        loadBindings();
    }

    public ObservableList<KeyBinding> getBindings() { return bindings; }

    public void updateBinding(KeyBinding binding, KeyCode newKey) {
        binding.setCurrentKey(newKey);
        saveBindings();
    }

    public void resetToDefaults() {
        for (KeyBinding b : bindings) {
            b.setCurrentKey(b.getDefaultKey());
        }
        saveBindings();
    }

    public void setOnPlayPause(Runnable r)  { onPlayPause = r; }
    public void setOnPrevious(Runnable r)   { onPrevious  = r; }
    public void setOnNext(Runnable r)       { onNext      = r; }
    public void setOnBigPlayer(Runnable r)  { onBigPlayer = r; }
    public void setOnQueue(Runnable r)      { onQueue     = r; }
    public void setOnFavorite(Runnable r)   { onFavorite = r; }
    public void setOnPlayMode(Runnable r)   { onPlayMode = r; }

    public void installKeyHandler(Scene scene) {
        scene.addEventFilter(KeyEvent.KEY_PRESSED, this::handleKeyPressed);
        LOGGER.info("HotKeyManager: key handler installed.");
    }

    private void handleKeyPressed(KeyEvent event) {
        if (event.getTarget() instanceof javafx.scene.control.TextInputControl) return;

        KeyCode pressed = event.getCode();
        for (KeyBinding b : bindings) {
            if (b.getCurrentKey() == pressed) {
                dispatchAction(b.getActionKey());
                event.consume();
                return;
            }
        }
    }

    private void dispatchAction(String actionKey) {
        switch (actionKey) {
            case "playPause" -> { if (onPlayPause != null) onPlayPause.run(); }
            case "previous"  -> { if (onPrevious  != null) onPrevious.run();  }
            case "next"      -> { if (onNext      != null) onNext.run();      }
            case "bigPlayer" -> { if (onBigPlayer != null) onBigPlayer.run(); }
            case "queue"     -> { if (onQueue     != null) onQueue.run();     }
            case "favorite" -> { if (onFavorite != null) onFavorite.run(); }
            case "playMode" -> { if (onPlayMode != null) onPlayMode.run(); }
        }
    }

    private void loadBindings() {
        ensureConfigFileExists();
        Properties props = readProperties(CONFIG_PATH);

        bindings.clear();
        for (String[] def : ACTION_DEFS) {
            String actionKey   = def[0];
            String displayName = def[1];

            String defaultStr = props.getProperty(actionKey + "Default", "");
            String currentStr = props.getProperty(actionKey, defaultStr);

            KeyCode defaultKey = parseKeyCode(defaultStr);
            KeyCode currentKey = parseKeyCode(currentStr);
            if (defaultKey == null) defaultKey = KeyCode.UNDEFINED;
            if (currentKey == null) currentKey = defaultKey;

            bindings.add(new KeyBinding(actionKey, displayName, currentKey, defaultKey));
        }
    }

    private Properties readProperties(Path path) {
        Properties p = new Properties();
        try (InputStream in = Files.newInputStream(path)) {
            p.load(in);
        } catch (IOException e) {
            LOGGER.warning("HotKeyManager: could not read config: " + e.getMessage());
        }
        return p;
    }

    private void saveBindings() {
        ensureConfigFileExists();
        Map<String, String> toWrite = new HashMap<>();
        for (KeyBinding b : bindings) {
            toWrite.put(b.getActionKey(), b.getCurrentKey().getName());
        }

        List<String> original;
        try {
            original = Files.readAllLines(CONFIG_PATH, StandardCharsets.ISO_8859_1);
        } catch (IOException e) {
            LOGGER.warning("HotKeyManager: could not read file for saving: " + e.getMessage());
            return;
        }

        List<String> output = new ArrayList<>(original.size());
        for (String line : original) {
            String trimmed = line.trim();

            if (trimmed.startsWith("#Date Edited")) {
                output.add("#Date Edited " + LocalDate.now());
                continue;
            }

            if (trimmed.isEmpty() || trimmed.startsWith("#")) {
                output.add(line);
                continue;
            }

            int eq = trimmed.indexOf('=');
            if (eq < 0) {
                output.add(line);
                continue;
            }

            String key = trimmed.substring(0, eq).trim();

            if (key.endsWith("Default")) {
                output.add(line);
                continue;
            }

            if (toWrite.containsKey(key)) {
                output.add(key + "=" + toWrite.get(key));
            } else {
                output.add(line);
            }
        }

        try {
            Files.write(CONFIG_PATH, output, StandardCharsets.ISO_8859_1);
            LOGGER.info("HotKeyManager: bindings saved.");
        } catch (IOException e) {
            LOGGER.warning("HotKeyManager: could not save bindings: " + e.getMessage());
        }
    }

    private void ensureConfigFileExists() {
        if (Files.exists(CONFIG_PATH)) return;

        List<String> lines = new ArrayList<>();
        lines.add("#Hot Key Configuration");
        lines.add("#Date Edited " + LocalDate.now());

        // Default mapping fallback if no file exists yet
        Map<String, String> fallbackDefaults = Map.of(
                "playPause", "Space",
                "previous", "Comma",
                "next", "Period",
                "bigPlayer", "B",
                "queue", "N",
                "favorite", "F",
                "playMode", "C"
        );

        for (String[] def : ACTION_DEFS) {
            String actionKey = def[0];
            String keyName = fallbackDefaults.getOrDefault(actionKey, "UNDEFINED");
            lines.add(actionKey + "=" + keyName);
            lines.add(actionKey + "Default=" + keyName);
        }

        try {
            Files.write(CONFIG_PATH, lines, StandardCharsets.ISO_8859_1,
                    StandardOpenOption.CREATE, StandardOpenOption.TRUNCATE_EXISTING);
            LOGGER.info("HotKeyManager: created default config at " + CONFIG_PATH.toAbsolutePath());
        } catch (IOException e) {
            LOGGER.warning("HotKeyManager: could not create default config: " + e.getMessage());
        }
    }

    private static KeyCode parseKeyCode(String name) {
        if (name == null || name.isBlank()) return null;
        return Arrays.stream(KeyCode.values())
                .filter(kc -> kc.getName().equalsIgnoreCase(name))
                .findFirst()
                .orElse(null);
    }
}
23. pielikums NavigationManager.java
package manicsalsa.soufone_proto.managers;

import javafx.animation.*;
import javafx.application.Platform;
import javafx.css.PseudoClass;
import javafx.geometry.Rectangle2D;
import javafx.scene.Node;
import javafx.scene.control.*;
import javafx.scene.control.Button;
import javafx.scene.control.Label;
import javafx.scene.control.ScrollPane;
import javafx.scene.image.Image;
import javafx.scene.image.ImageView;
import javafx.scene.layout.*;
import javafx.scene.media.MediaPlayer;
import javafx.scene.shape.Circle;
import javafx.util.Duration;
import manicsalsa.soufone_proto.controllers.MainLayoutController;
import manicsalsa.soufone_proto.database.dao.AudioDAO;
import manicsalsa.soufone_proto.database.models.Audio;
import manicsalsa.soufone_proto.services.AudioPlayerService;
import manicsalsa.soufone_proto.services.CoverImageCache;
import manicsalsa.soufone_proto.services.Mp3Player;
import org.kordamp.ikonli.javafx.FontIcon;

import java.sql.SQLException;
import java.util.ArrayList;
import java.util.List;
import java.util.Objects;
import java.util.Random;
import java.util.logging.Level;
import java.util.logging.Logger;

/**
 * Owns all navigation-bar concerns: sidebar toggle/resize, nav button routing,
 * mini-player display (cover art, title, disc-spin animation), and the
 * CJK-aware TextFlow that replaces the plain miniSongTitle Label.

 * MainLayoutController creates this object, passes FXML-injected nodes via the
 * constructor, and calls {@link #init()} once after construction. After that
 * MainLayoutController should not touch any node owned by this class.
 */
public class NavigationManager {

    private static final Logger LOGGER = Logger.getLogger(NavigationManager.class.getName());

    private final PseudoClass SELECTED_PSEUDO_CLASS = PseudoClass.getPseudoClass("selected");

    // Nodes (injected from FXML via constructor)
    private final SplitPane     mainSplitPane;
    private final BorderPane    mainContainer;
    private final StackPane     contentPane;
    private final VBox          navVBox;
    private final BorderPane    navBar;
    private final ScrollPane    navScrollPane;
    private final VBox          topButtonsVBox;
    private final VBox          bottomButtonsVBox;

    private final Button        navToggleButton;
    private final Label         libraryLabel;
    private final ToggleButton  AllSongsButton;
    // TODO: private final ToggleButton  PlaylistsButton;
    private final ToggleButton  FavoritesButton;
    private final ToggleButton  HistoryButton;
    // TODO: private final ToggleButton  GuideButton;
    private final ToggleButton  SettingsButton;

    private final VBox          miniCoverContainer;
    private final ImageView     miniCover;

    // Particle effect nodes
    private Pane                particleContainer;
    private List<Node>        particles;
    private Timeline            particleAnimation;
    private static final int    PARTICLE_COUNT = 12;

    /** Spins the mini cover art while a track is playing. */
    private RotateTransition    discSpinTransition;

    private ToggleButton        currentlySelectedButton;

    // Nav sizing state
    private static final double MINIMIZED_NAV_WIDTH       = 80.0;
    private static final double BUTTON_MIN_WIDTH_FOR_TEXT = 120.0;
    private static final double DEFAULT_EXPANDED_WIDTH    = 200.0;
    private double              desiredNavBarWidth        = DEFAULT_EXPANDED_WIDTH;
    private boolean             isNavMinimized            = false;
    private boolean             adjustingDividerProgrammatically = false;
    private boolean             forceHideMiniCover = false;

    // Services
    private final AudioPlayerService   playerService;
    private final AudioDAO             audioDAO;
    private final MainLayoutController mainLayoutController;

    private final Image defaultCover = new Image(Objects.requireNonNull(
            getClass().getResourceAsStream("/manicsalsa/soufone_proto/img/default_cover.png")));

    // Constructor
    public NavigationManager(SplitPane mainSplitPane,
                             BorderPane mainContainer,
                             StackPane contentPane,
                             VBox navVBox,
                             BorderPane navBar,
                             ScrollPane navScrollPane,
                             VBox topButtonsVBox,
                             VBox bottomButtonsVBox,
                             Button navToggleButton,
                             Label libraryLabel,
                             ToggleButton allSongsButton,
                             /* TODO: ToggleButton playlistsButton,*/
                             ToggleButton favoritesButton,
                             ToggleButton historyButton,
                             /* TODO: ToggleButton guideButton,*/
                             ToggleButton settingsButton,
                             VBox miniCoverContainer,
                             ImageView miniCover,
                             AudioPlayerService playerService,
                             AudioDAO audioDAO,
                             MainLayoutController mainLayoutController) {
        this.mainSplitPane         = mainSplitPane;
        this.mainContainer         = mainContainer;
        this.contentPane           = contentPane;
        this.navVBox               = navVBox;
        this.navBar                = navBar;
        this.navScrollPane         = navScrollPane;
        this.topButtonsVBox        = topButtonsVBox;
        this.bottomButtonsVBox     = bottomButtonsVBox;
        this.navToggleButton       = navToggleButton;
        this.libraryLabel          = libraryLabel;
        this.AllSongsButton        = allSongsButton;
        // TODO: this.PlaylistsButton       = playlistsButton;
        this.FavoritesButton       = favoritesButton;
        this.HistoryButton         = historyButton;
        // TODO: this.GuideButton           = guideButton;
        this.SettingsButton        = settingsButton;
        this.miniCoverContainer    = miniCoverContainer;
        this.miniCover             = miniCover;
        this.playerService         = playerService;
        this.audioDAO              = audioDAO;
        this.mainLayoutController  = mainLayoutController;
    }

    // Public API
    /**
     * Must be called once by MainLayoutController after construction.
     * Sets up the toggle group, nav resize behavior, mini-player title,
     * and registers the playback status listener for disc-spin + title updates.
     */
    public void init() {
        // Nav toggle group
        ToggleGroup navToggleGroup = new ToggleGroup();
        AllSongsButton.setToggleGroup(navToggleGroup);
        // TODO: PlaylistsButton.setToggleGroup(navToggleGroup);
        FavoritesButton.setToggleGroup(navToggleGroup);
        HistoryButton.setToggleGroup(navToggleGroup);
        // TODO: GuideButton.setToggleGroup(navToggleGroup);
        SettingsButton.setToggleGroup(navToggleGroup);

        AllSongsButton.setSelected(true);
        currentlySelectedButton = AllSongsButton;
        updateSelectedButtonStyle(AllSongsButton, true);

        setupNavToggleButton();
        setupToggleButtonListeners(navToggleGroup);
        setupResizableNavPanel();
        setInitialNavWidth();
        initializeNavBottomAlignment();

        initializeParticleEffect();

        // Disc-spin + title updates driven by playback events
        playerService.addStatusListener(this::onPlaybackStatusChanged);
    }

    // Private: nav button wiring
    private void setupToggleButtonListeners(ToggleGroup navToggleGroup) {
        navToggleGroup.selectedToggleProperty().addListener((_, oldToggle, newToggle) -> {
            if (newToggle == null) {
                if (oldToggle != null) navToggleGroup.selectToggle(oldToggle);
                return;
            }
            ToggleButton newButton = (ToggleButton) newToggle;
            if (currentlySelectedButton != null)
                updateSelectedButtonStyle(currentlySelectedButton, false);
            currentlySelectedButton = newButton;
            updateSelectedButtonStyle(newButton, true);
        });

        AllSongsButton.setOnAction(  _ -> navigate("AllSongsPage.fxml"));
        // TODO: PlaylistsButton.setOnAction( _ -> navigate("PlaylistPage.fxml"));
        FavoritesButton.setOnAction( _ -> navigate("FavoritesPage.fxml"));
        HistoryButton.setOnAction(   _ -> navigate("HistoryPage.fxml"));
        // TODO: GuideButton.setOnAction(     _ -> navigate("GuidePage.fxml"));
        SettingsButton.setOnAction(  _ -> navigate("SettingsPage.fxml"));
    }

    /** Hides the big player (if open) then asks MLC to load the requested page. */
    private void navigate(String fxmlFile) {
        enforceMiniCoverHiddenIfMinimized();
        mainLayoutController.hideBigPlayer();
        mainLayoutController.closeSearchOverlays();
        mainLayoutController.closeGroupTrackOverlay();
        mainLayoutController.loadPage(fxmlFile);
    }

    /**
     * Ensures the mini cover container is hidden and unmanaged when the nav bar
     * is in minimized state (width < 120). Called proactively from navigate().
     */
    private void enforceMiniCoverHiddenIfMinimized() {
        double currentWidth = navBar.getWidth();
        if (currentWidth < BUTTON_MIN_WIDTH_FOR_TEXT) {  // 120px
            miniCoverContainer.setVisible(false);
            miniCoverContainer.setManaged(false);
        }
    }

    // Private: nav collapse / expand
    private void setupNavToggleButton() {
        navToggleButton.setOnAction(_ -> toggleNavigationPanel());
    }

    private void toggleNavigationPanel() {
        if (isNavMinimized) expandNavigationPanel();
        else                minimizeNavigationPanel();
    }

    private void expandNavigationPanel() {
        double totalWidth       = mainSplitPane.getWidth();
        double expandedPosition = Math.min(DEFAULT_EXPANDED_WIDTH / totalWidth, 0.5);
        desiredNavBarWidth      = Math.min(DEFAULT_EXPANDED_WIDTH, totalWidth * 0.5);

        Timeline timeline = new Timeline();
        timeline.getKeyFrames().add(new KeyFrame(Duration.millis(300),
                new KeyValue(mainSplitPane.getDividers().getFirst().positionProperty(),
                        expandedPosition, Interpolator.EASE_BOTH)));
        timeline.setOnFinished(_ -> {
            updateButtonDisplayBasedOnWidth(desiredNavBarWidth);
            updateToggleButtonArrow(desiredNavBarWidth);
        });
        timeline.play();

        ((FontIcon) navToggleButton.getGraphic()).setIconLiteral("fas-chevron-left");
        isNavMinimized = false;
    }

    private void minimizeNavigationPanel() {
        double totalWidth        = mainSplitPane.getWidth();
        double minimizedPosition = MINIMIZED_NAV_WIDTH / totalWidth;

        Timeline timeline = new Timeline();
        timeline.getKeyFrames().add(new KeyFrame(Duration.millis(300),
                new KeyValue(mainSplitPane.getDividers().getFirst().positionProperty(),
                        minimizedPosition, Interpolator.EASE_BOTH)));
        timeline.setOnFinished(_ -> {
            updateButtonDisplayBasedOnWidth(MINIMIZED_NAV_WIDTH);
            updateToggleButtonArrow(MINIMIZED_NAV_WIDTH);
        });
        timeline.play();

        ((FontIcon) navToggleButton.getGraphic()).setIconLiteral("fas-chevron-right");
        isNavMinimized = true;
    }

    // Private: nav resize

    private void setupResizableNavPanel() {
        navBar.setMinWidth(MINIMIZED_NAV_WIDTH);
        if (mainContainer != null)
            navBar.maxWidthProperty().bind(mainContainer.widthProperty().divide(2));

        navBar.widthProperty().addListener((_, _, newWidth) -> {
            if (!adjustingDividerProgrammatically)
                desiredNavBarWidth = newWidth.doubleValue();
            updateButtonDisplayBasedOnWidth(newWidth.doubleValue());
            updateMiniCoverState(newWidth.doubleValue());
            updateToggleButtonArrow(newWidth.doubleValue());
        });

        updateButtonDisplayBasedOnWidth(navBar.getWidth());

        if (!mainSplitPane.getDividers().isEmpty()) {
            mainSplitPane.getDividers().getFirst().positionProperty()
                    .addListener((_, _, newPos) -> {
                        double navWidth = mainSplitPane.getWidth() * newPos.doubleValue();
                        if (!adjustingDividerProgrammatically) {
                            desiredNavBarWidth = navWidth;
                            if (navWidth < MINIMIZED_NAV_WIDTH
                                    && mainSplitPane.getWidth() > MINIMIZED_NAV_WIDTH * 2) {
                                adjustingDividerProgrammatically = true;
                                mainSplitPane.setDividerPosition(
                                        0, MINIMIZED_NAV_WIDTH / mainSplitPane.getWidth());
                                desiredNavBarWidth = MINIMIZED_NAV_WIDTH;
                                adjustingDividerProgrammatically = false;
                            }
                        }
                        updateButtonDisplayBasedOnWidth(navWidth);
                        updateMiniCoverState(navWidth);
                        updateToggleButtonArrow(navWidth);
                    });
        }

        mainSplitPane.widthProperty().addListener((_, _, newWidth) -> {
            if (newWidth.doubleValue() > 0 && !adjustingDividerProgrammatically)
                recalculateDividerPositionForDesiredWidth();
        });

        // Keep the SplitPane wide enough so the nav panel always has room.
        // minWidth=1 previously allowed the window to shrink so far that the nav
        // was hidden behind the content area.  Using MINIMIZED_NAV_WIDTH guarantees
        // the left pane can always show at least the icon-only nav bar.
        mainSplitPane.setMinWidth(MINIMIZED_NAV_WIDTH);
        mainSplitPane.setMinHeight(1);
        contentPane.setMinWidth(1);
        contentPane.setMinHeight(1);
    }

    private void setInitialNavWidth() {
        Platform.runLater(() -> {
            double totalWidth = mainSplitPane.getWidth();
            if (totalWidth > 0) {
                double initialPosition = calculateInitialPosition(totalWidth);
                if (!mainSplitPane.getDividers().isEmpty()) {
                    adjustingDividerProgrammatically = true;
                    mainSplitPane.setDividerPosition(0, initialPosition);
                    adjustingDividerProgrammatically = false;
                    desiredNavBarWidth = totalWidth * initialPosition;
                    updateButtonDisplayBasedOnWidth(desiredNavBarWidth);
                    updateMiniCoverState(desiredNavBarWidth);
                    updateToggleButtonArrow(desiredNavBarWidth);
                }
            }
        });
    }

    private double calculateInitialPosition(double totalWidth) {
        double maxPosition     = 0.5;
        double desiredPosition = DEFAULT_EXPANDED_WIDTH / totalWidth;
        double initialPosition = Math.min(desiredPosition, maxPosition);
        double minPosition     = MINIMIZED_NAV_WIDTH / totalWidth;
        return Math.max(initialPosition, minPosition);
    }

    private void recalculateDividerPositionForDesiredWidth() {
        double totalWidth = mainSplitPane.getWidth();
        if (totalWidth < MINIMIZED_NAV_WIDTH * 2) return;
        double maxAllowedWidth = totalWidth * 0.5;
        double clampedWidth    = Math.max(MINIMIZED_NAV_WIDTH,
                Math.min(desiredNavBarWidth, maxAllowedWidth));
        if (clampedWidth != desiredNavBarWidth) desiredNavBarWidth = clampedWidth;
        double newPosition = Math.max(MINIMIZED_NAV_WIDTH / totalWidth,
                Math.min(desiredNavBarWidth / totalWidth, 0.5));
        if (!mainSplitPane.getDividers().isEmpty()) {
            adjustingDividerProgrammatically = true;
            mainSplitPane.setDividerPosition(0, newPosition);
            adjustingDividerProgrammatically = false;
        }
    }

    private void updateButtonDisplayBasedOnWidth(double width) {
        boolean showText = width >= BUTTON_MIN_WIDTH_FOR_TEXT;

        ToggleButton[] buttons = {AllSongsButton, /* TODO PlaylistsButton,*/ FavoritesButton,
                HistoryButton, /* TODO GuideButton,*/ SettingsButton};
        for (ToggleButton button : buttons) {
            if (showText) button.getStyleClass().remove("nav-button-minimized");
            else if (!button.getStyleClass().contains("nav-button-minimized"))
                button.getStyleClass().add("nav-button-minimized");
        }

        libraryLabel.setVisible(showText);
        libraryLabel.setManaged(showText);

        if (currentlySelectedButton != null) {
            currentlySelectedButton.pseudoClassStateChanged(SELECTED_PSEUDO_CLASS, false);
            currentlySelectedButton.pseudoClassStateChanged(SELECTED_PSEUDO_CLASS, true);
        }
    }

    private void updateSelectedButtonStyle(ToggleButton button, boolean selected) {
        button.pseudoClassStateChanged(SELECTED_PSEUDO_CLASS, selected);
        if (!button.getStyleClass().contains("nav-button"))
            button.getStyleClass().addFirst("nav-button");
    }

    private void updateToggleButtonArrow(double width) {
        FontIcon icon = (FontIcon) navToggleButton.getGraphic();
        if (width <= MINIMIZED_NAV_WIDTH + 5) { icon.setIconLiteral("fas-chevron-right"); isNavMinimized = true;  }
        else                                  { icon.setIconLiteral("fas-chevron-left");  isNavMinimized = false; }
    }

    private void initializeNavBottomAlignment() {
        navVBox.setMinHeight(0);
        navVBox.setPrefHeight(Region.USE_COMPUTED_SIZE);
        navVBox.getChildren().stream()
                .filter(n -> n instanceof Region && !(n instanceof VBox))
                .findFirst()
                .ifPresent(spacer -> {
                    Region spacerRegion = (Region) spacer;
                    spacerRegion.setMinHeight(0);
                    // Must observe all three properties: viewport size, topButtonsVBox height,
                    // and bottomButtonsVBox height. Using only viewportBoundsProperty meant the
                    // binding never re-fired when the miniCover container grew (e.g. after
                    // initializeParticleEffect wraps miniCover or setMinHeight(160) is applied),
                    // leaving the spacer too tall and causing a permanent scroll bar.
                    spacerRegion.prefHeightProperty().bind(
                            javafx.beans.binding.Bindings.createDoubleBinding(
                                    () -> {
                                        double viewportH = navScrollPane.getViewportBounds().getHeight();
                                        double topH      = topButtonsVBox.getHeight();
                                        double bottomH   = bottomButtonsVBox.getHeight();
                                        return Math.max(0, viewportH - topH - bottomH);
                                    },
                                    navScrollPane.viewportBoundsProperty(),
                                    topButtonsVBox.heightProperty(),
                                    bottomButtonsVBox.heightProperty()
                            ));
                });
    }

    public void setForceHideMiniCover(boolean force) {
        this.forceHideMiniCover = force;
        updateMiniCoverState(navBar.getWidth());
    }

    private void updateMiniCoverState(double navWidth) {
        // If big‑player is open, hide mini‑cover unconditionally
        if (forceHideMiniCover) {
            miniCoverContainer.setVisible(false);
            miniCoverContainer.setManaged(false);
            navVBox.layout();
            navScrollPane.layout();
            return;
        }
        boolean shouldHide = navWidth < BUTTON_MIN_WIDTH_FOR_TEXT;  // 120px

        if (shouldHide) {
            miniCoverContainer.setVisible(false);
            miniCoverContainer.setManaged(false);
            miniCoverContainer.setOpacity(0.0);
            navVBox.layout();
            navScrollPane.layout();
            return;
        } else {
            // Expanded mode
            miniCoverContainer.setVisible(true);
            miniCoverContainer.setManaged(true);
            miniCoverContainer.setPrefHeight(Region.USE_COMPUTED_SIZE);
            miniCoverContainer.setMinHeight(160);

            // Fade in smoothly when expanding from minimized
            double ratio = (navWidth - MINIMIZED_NAV_WIDTH) / (BUTTON_MIN_WIDTH_FOR_TEXT - MINIMIZED_NAV_WIDTH);
            miniCoverContainer.setOpacity(Math.min(1.0, Math.max(0.0, ratio)));

            topButtonsVBox.applyCss();
            topButtonsVBox.layout();
            navVBox.layout();
            navScrollPane.layout();

            // Invalidate the viewport bounds to re‑evaluate the spacer binding
            navScrollPane.viewportBoundsProperty().getValue();
        }
        navVBox.requestLayout();
    }

    // Private: playback status → disc spin + title update
    /**
     * Registered with {@link AudioPlayerService} in {@link #init()}.
     * Handles everything the nav bar cares about when playback state changes:
     * disc spin animation, mini-cover title, and cover image resets.

     * Always dispatched to the FX thread so nodes can be touched safely.
     */
    private void onPlaybackStatusChanged(Integer changedId, Mp3Player.Status status) {
        Platform.runLater(() -> {
            boolean isPlaying = (status == Mp3Player.Status.PLAYING);
            Integer currentId = playerService.getCurrentAudioId();

            // Control particle effect
            if (isPlaying) {
                startParticleEffect();
            } else {
                stopParticleEffect();
            }

            // No track loaded – reset to default cover
            if (currentId == null) {
                applyCenterCropToMiniCover(defaultCover);
                return;
            }

            // Refresh cover whenever the track changes (changedId matches currentId)
            if (changedId != null && changedId.equals(currentId)) {
                refreshMiniCoverForCurrentTrack();
            }
        });
    }

    private void initializeParticleEffect() {
        // Get the parent of miniCover (should be miniCoverContainer, a VBox)
        Pane parent = (Pane) miniCover.getParent();
        if (parent == null) return;

        // Remember original constraints
        double fitW = miniCover.getFitWidth();
        double fitH = miniCover.getFitHeight();
        boolean preserve = miniCover.isPreserveRatio();

        // Create a StackPane to hold both the image and the particles
        StackPane wrapper = new StackPane();
        wrapper.setAlignment(javafx.geometry.Pos.CENTER);
        wrapper.setPrefSize(fitW, fitH);
        wrapper.setMinSize(fitW, fitH);
        wrapper.setMaxSize(fitW, fitH);

        // Remove miniCover from its old parent
        int index = parent.getChildren().indexOf(miniCover);
        parent.getChildren().set(index, wrapper);
        wrapper.getChildren().add(miniCover);

        // Create particle container as an overlay
        particleContainer = new Pane();
        particleContainer.setMouseTransparent(true);
        particleContainer.setPickOnBounds(false);
        particleContainer.setPrefSize(fitW, fitH);
        particleContainer.setMaxSize(fitW, fitH);
        // Bind its size to the wrapper's size (which equals miniCover's fit dimensions)
        particleContainer.prefWidthProperty().bind(wrapper.widthProperty());
        particleContainer.prefHeightProperty().bind(wrapper.heightProperty());
        wrapper.getChildren().add(particleContainer);

        // Reapply fit dimensions to miniCover (they may have been reset)
        miniCover.setFitWidth(fitW);
        miniCover.setFitHeight(fitH);
        miniCover.setPreserveRatio(preserve);

        applyCenterCropToMiniCover(miniCover.getImage());

        // Create music notes inside particleContainer
        particles = new ArrayList<>();
        Random rand = new Random();
        final int iconSize = 10;
        for (int i = 0; i < PARTICLE_COUNT; i++) {
            FontIcon note = new FontIcon("fas-music");
            note.setIconSize(iconSize);
            note.getStyleClass().add("nav-particle");
            note.setOpacity(0);
            particleContainer.getChildren().add(note);
            particles.add(note);
        }

        // Ensure wrapper stays centered within its parent (the VBox)
        wrapper.setAlignment(javafx.geometry.Pos.CENTER);
    }

    private void startParticleEffect() {
        if (particleAnimation != null && particleAnimation.getStatus() == Animation.Status.RUNNING)
            return;

        Random rand = new Random();
        particleAnimation = new Timeline(
                new KeyFrame(Duration.ZERO, e -> updateParticles(rand)),
                new KeyFrame(Duration.millis(120))
        );
        particleAnimation.setCycleCount(Animation.INDEFINITE);
        particleAnimation.play();
    }

    private void stopParticleEffect() {
        if (particleAnimation != null) {
            particleAnimation.stop();
            particleAnimation = null;
        }
        // Hide all particles
        for (Node p : particles) {
            p.setOpacity(0);
        }
    }

    /**
     * Refreshes the mini‑cover image using the currently playing (or loaded) audio.
     * Called after restoring the player state or when the track changes.
     */
    public void refreshMiniCoverForCurrentTrack() {
        Integer currentId = playerService.getCurrentAudioId();
        updateMiniCoverFromAudioId(currentId);
    }

    /**
     * Loads the cover image for the given audio ID and sets it on the mini‑cover ImageView.
     * If no cover exists or the audio cannot be fetched, the default cover is shown.
     */
    private void updateMiniCoverFromAudioId(Integer audioId) {
        if (audioId == null || audioDAO == null) {
            miniCover.setImage(defaultCover);
            return;
        }
        try {
            Audio audio = audioDAO.findById(audioId, true); // fetchRelations = true → loads coverImage
            if (audio != null && audio.getCoverImage() != null && audio.getCoverImage().getImageData() != null) {
                byte[] data = audio.getCoverImage().getImageData();
                Image cover = CoverImageCache.getInstance().fromBytes("audio-cover:" + audioId, data);
                if (cover != null) {
                    applyCenterCropToMiniCover(cover);
                    return;
                }
            }
            applyCenterCropToMiniCover(defaultCover);
        } catch (SQLException e) {
            LOGGER.log(Level.WARNING, "Failed to load cover for audio " + audioId, e);
            miniCover.setImage(defaultCover);
        }
    }

    private void updateParticles(Random rand) {
        double w = particleContainer.getWidth();
        double h = particleContainer.getHeight();
        if (w <= 0 || h <= 0) return;
        double centerX = w / 2;
        double centerY = h / 2;
        double radius = Math.min(w, h) / 2 + 5; // just outside the cover

        // Get the icon size from the first particle (all have same size)
        double iconSize = 10;
        if (!particles.isEmpty() && particles.getFirst() instanceof FontIcon) {
            iconSize = ((FontIcon) particles.getFirst()).getIconSize();
        }
        double half = iconSize / 2.0;

        for (Node p : particles) {
            if (rand.nextDouble() < 0.3) {
                double angle = rand.nextDouble() * 2 * Math.PI;
                double r = radius + rand.nextDouble() * 15;
                double x = centerX + r * Math.cos(angle);
                double y = centerY + r * Math.sin(angle);
                // position the top‑left corner so the icon is centered on (x, y)
                p.setLayoutX(x - half);
                p.setLayoutY(y - half);
                p.setOpacity(0.4 + rand.nextDouble() * 0.6);
            } else {
                p.setOpacity(p.getOpacity() * 0.95);
            }
        }
    }

    private void applyCenterCropToMiniCover(Image img) {
        if (img == null || miniCover == null) return;
        double w = img.getWidth();
        double h = img.getHeight();
        double size = Math.min(w, h);
        double x = (w - size) / 2.0;
        double y = (h - size) / 2.0;
        miniCover.setViewport(new Rectangle2D(x, y, size, size));
        miniCover.setPreserveRatio(false);
        miniCover.setImage(img);
    }
}
24. pielikums PlayerControlsManager.java
package manicsalsa.soufone_proto.managers;

import javafx.animation.Interpolator;
import javafx.animation.TranslateTransition;
import javafx.application.Platform;
import javafx.beans.binding.Bindings;
import javafx.fxml.FXMLLoader;
import javafx.geometry.Insets;
import javafx.geometry.Orientation;
import javafx.scene.Node;
import javafx.scene.control.*;
import javafx.scene.layout.*;
import javafx.util.Duration;
import manicsalsa.soufone_proto.controllers.BigPlayerController;
import manicsalsa.soufone_proto.controllers.MainLayoutController;
import manicsalsa.soufone_proto.controllers.QueueController;
import manicsalsa.soufone_proto.controllers.SearchController;
import manicsalsa.soufone_proto.database.DatabaseHelper;
import manicsalsa.soufone_proto.database.dao.AudioDAO;
import manicsalsa.soufone_proto.database.dao.PlayerStateDAO;
import manicsalsa.soufone_proto.database.models.Audio;
import manicsalsa.soufone_proto.database.models.PlayerState;
import manicsalsa.soufone_proto.services.AudioPlayerService;
import manicsalsa.soufone_proto.services.FavoriteService;
import manicsalsa.soufone_proto.services.QueueService;
import org.kordamp.ikonli.javafx.FontIcon;
import static manicsalsa.soufone_proto.services.Mp3Player.Status;

import java.io.File;
import java.io.IOException;
import java.sql.SQLException;
import java.util.List;
import java.util.logging.Level;
import java.util.logging.Logger;

/**
 * Owns all bottom player-controls bar concerns: transport buttons (play/pause,
 * prev, next), progress and time labels, volume popup, favourite toggle,
 * play-mode cycling, session restore, and the big-player / queue-panel overlays.

 * {@link MainLayoutController} creates this object, passes the FXML-injected
 * nodes via the constructor, and calls {@link #init()} once. After that,
 * MainLayoutController must not touch any node owned by this class.

 * The public overlay methods ({@link #hideBigPlayer()},
 * {@link #toggleQueuePanel()}, {@link #showQueuePanel()},
 * {@link #hideQueuePanel()}) are re-exposed by MainLayoutController as thin
 * delegates so that {@link BigPlayerController} and {@link QueueController}
 * keep their existing call sites unchanged.
 */
public class PlayerControlsManager {

    private static final Logger LOGGER = Logger.getLogger(PlayerControlsManager.class.getName());

    // Bottom bar nodes (FXML-injected, passed via constructor)
    private final ToggleButton bottomOpenBigPlayerButton;
    private final Button       bottomPrevButton;
    private final Button       bottomPlayPauseButton;
    private final Button       bottomNextButton;
    private final Button       bottomQueueButton;
    private final Slider       bottomProgressBar;
    private final Label        bottomCurrentTimeLabel;
    private final Label        bottomTotalTimeLabel;
    // TODO: private final Label        bottomVolumePercent;
    // TODO: private final Button       bottomVolumeButton;
    private final FontIcon     bottomPlayPauseIcon;
    private final Button       playModeButton;
    private final Button       bottomFavoriteButton;

    // Overlay anchor (shared with NavigationManager's mini-player hide)
    private final StackPane     contentPane;
    private final StackPane     contentOverlayPane;
    private final VBox          miniCoverContainer;

    // Services / DAOs
    private final AudioPlayerService    playerService;
    private final QueueService          queueService  = QueueService.getInstance();
    private final AudioDAO              audioDAO;

    /**
     * Back-reference used only to wire up child controllers
     * ({@link BigPlayerController}, {@link QueueController}) that call back into
     * the top-level controller.  No UI nodes on MainLayoutController are touched.
     */
    private final MainLayoutController  mainController;
    private final NavigationManager navigationManager;

    // Dynamically created
    private Slider volumeSlider;

    // Favourite state
    private Integer currentFavouriteAudioId;
    private Audio   currentFavouriteAudio;
    private Boolean currentAudioIsFavorite;

    // Compact controls threshold: below this bar width only prev/play/next are shown
    private static final double COMPACT_CONTROLS_THRESHOLD = 250.0; // px

    // Queue panel resize
    private static final double QUEUE_CLOSE_THRESHOLD   = 120.0; // px — below this, auto-close
    private static final double QUEUE_INITIAL_HEIGHT_RATIO = 0.5; // 50 % of the overlay

    private double queuePanelHeight = 0;  // live tracked height
    private double dragStartY       = 0;  // screen Y at drag start
    private double dragStartHeight  = 0;  // panel height at drag start

    private volatile boolean suppressProgressSync = false;
    private volatile long suppressProgressSyncUntilMs = 0L;
    private static final long SEEK_UI_SETTLE_MS = 220;

    // Big-player overlay
    private Region              bigPlayerOverlay;
    private BigPlayerController bigPlayerController;
    private boolean             isBigPlayerVisible  = false;

    // Queue-panel overlay
    private AnchorPane          queuePanelOverlay;
    private boolean             isQueuePanelVisible = false;

    // Constructor
    public PlayerControlsManager(
            ToggleButton bottomOpenBigPlayerButton,
            Button       bottomPrevButton,
            Button       bottomPlayPauseButton,
            Button       bottomNextButton,
            Button       bottomQueueButton,
            Slider  bottomProgressBar,
            Label        bottomCurrentTimeLabel,
            Label        bottomTotalTimeLabel,
            /* TODO: Label        bottomVolumePercent,*/
            /* TODO: Button       bottomVolumeButton,*/
            FontIcon     bottomPlayPauseIcon,
            Button       playModeButton,
            Button       bottomFavoriteButton,
            StackPane    contentPane, StackPane contentOverlayPane,
            VBox   miniCoverContainer,
            AudioPlayerService   playerService,
            AudioDAO             audioDAO,
            MainLayoutController mainController,
            NavigationManager    navigationManager) {

        this.bottomOpenBigPlayerButton = bottomOpenBigPlayerButton;
        this.bottomPrevButton          = bottomPrevButton;
        this.bottomPlayPauseButton     = bottomPlayPauseButton;
        this.bottomNextButton          = bottomNextButton;
        this.bottomQueueButton         = bottomQueueButton;
        this.bottomProgressBar         = bottomProgressBar;
        this.bottomCurrentTimeLabel    = bottomCurrentTimeLabel;
        this.bottomTotalTimeLabel      = bottomTotalTimeLabel;
        // TODO: this.bottomVolumePercent       = bottomVolumePercent;
        // TODO: this.bottomVolumeButton        = bottomVolumeButton;
        this.bottomPlayPauseIcon       = bottomPlayPauseIcon;
        this.playModeButton            = playModeButton;
        this.bottomFavoriteButton      = bottomFavoriteButton;
        this.contentPane               = contentPane;
        this.contentOverlayPane        = contentOverlayPane;
        this.miniCoverContainer        = miniCoverContainer;
        this.playerService             = playerService;
        this.audioDAO                  = audioDAO;
        this.mainController            = mainController;
        this.navigationManager = navigationManager;
    }

    // Public API
    /**
     * Must be called once by {@link MainLayoutController} after construction.
     * Binds progress/time, wires up all button actions, sets up volume, play-mode,
     * favourite listeners, session restore, and pre-loads the two overlays.
     */
    public void init() {
        bindProgressAndTime();
        makeSliderClickable();
        setupTransportButtons();
        setupFavouriteButton();
        setupPlayModeButton();
        setupVolumeControl();
        restorePlayerState();
        playerService.addStatusListener(this::onPlaybackStatusChanged);

        initializeBigPlayer();
        initializeQueuePanel();
        setupResponsiveControls();
        setupHotKeys();
    }

    // Hot keys
    /**
     * Wires the {@link HotKeyManager} callbacks to the transport actions defined
     * in this manager, then installs the scene-level key filter.
     *
     * <p>The filter is attached via a {@code sceneProperty} listener on
     * {@code bottomPlayPauseButton} so the installation happens automatically
     * once the node is added to a scene, without requiring an explicit call from
     * {@link MainLayoutController}.
     */
    private void setupHotKeys() {
        HotKeyManager hkm = HotKeyManager.getInstance();

        hkm.setOnPlayPause(() -> {
            Integer id   = playerService.getCurrentAudioId();
            String  path = playerService.getCurrentAudioPath();
            if (id != null && path != null) playerService.playOrPause(id, path);
        });

        hkm.setOnPrevious(() -> {
            Audio prev = queueService.previous();
            if (prev != null) playerService.playOrPause(prev.getId(), prev.getPath());
        });

        hkm.setOnNext(() -> {
            Audio next = queueService.next();
            if (next != null) playerService.playOrPause(next.getId(), next.getPath());
        });

        // Fire the toggle button so its selected state stays in sync with
        // the overlay visibility
        hkm.setOnBigPlayer(() -> Platform.runLater(bottomOpenBigPlayerButton::fire));
        hkm.setOnQueue(() -> Platform.runLater(this::toggleQueuePanel));
        hkm.setOnFavorite(() -> Platform.runLater(this::onFavoriteClicked));
        hkm.setOnPlayMode(() -> Platform.runLater(queueService::cyclePlayMode));

        // Install the scene filter as soon as the node is part of a scene.
        // Using sceneProperty avoids a race condition where the scene does not
        // exist yet when init() runs.
        bottomPlayPauseButton.sceneProperty().addListener((_, _, scene) -> {
            if (scene != null) hkm.installKeyHandler(scene);
        });
        // Handle the case where the scene is already set by the time we listen.
        if (bottomPlayPauseButton.getScene() != null) {
            hkm.installKeyHandler(bottomPlayPauseButton.getScene());
        }
    }

    // Overlay public delegates
    /** Shows the big-player overlay, hiding the mini-cover container. */
    public void showBigPlayer() {
        mainController.setMiniCoverForceHidden(true);
        bottomOpenBigPlayerButton.setSelected(true);
        if (bigPlayerOverlay == null) initializeBigPlayer();
        if (bigPlayerOverlay != null) {
            bigPlayerOverlay.setVisible(true);
            bigPlayerOverlay.toFront();
            if (isQueuePanelVisible && queuePanelOverlay != null) {
                queuePanelOverlay.toFront();
            }
            if (bigPlayerController != null && !bigPlayerController.isValid())
                bigPlayerController.setMainController(mainController);
            if (bigPlayerController != null) bigPlayerController.refreshDisplay();
        } else {
            mainController.loadPage("/manicsalsa/soufone_proto/BigPlayerPage.fxml");
        }
        isBigPlayerVisible = true;
    }

    /** Hides the big-player overlay and restores the mini-cover container. */
    public void hideBigPlayer() {
        isBigPlayerVisible = false;
        bottomOpenBigPlayerButton.setSelected(false);
        if (bigPlayerOverlay != null) {
            bigPlayerOverlay.setVisible(false);
            if (bigPlayerController != null) bigPlayerController.unbind();
        }
        mainController.setMiniCoverForceHidden(false);
    }

    /** Slides the queue panel up into view. */
    public void showQueuePanel() {
        if (queuePanelOverlay == null) return;

        double overlayH = contentOverlayPane.getHeight();
        double overlayW = contentOverlayPane.getWidth();
        queuePanelHeight = overlayH * QUEUE_INITIAL_HEIGHT_RATIO;

        // Size and position before the animation starts.
        queuePanelOverlay.resize(overlayW, queuePanelHeight);
        queuePanelOverlay.setLayoutY(overlayH - queuePanelHeight);
        queuePanelOverlay.setTranslateY(queuePanelHeight); // start off-screen below

        queuePanelOverlay.setVisible(true);
        queuePanelOverlay.toFront();

        TranslateTransition tt = new TranslateTransition(Duration.millis(280), queuePanelOverlay);
        tt.setToY(0);
        tt.setInterpolator(Interpolator.EASE_OUT);
        tt.play();
        isQueuePanelVisible = true;
    }

    /** Slides the queue panel back down and hides it. */
    public void hideQueuePanel() {
        if (queuePanelOverlay == null) return;

        // Slide down by exactly the current panel height so it disappears cleanly.
        double slideDistance = queuePanelHeight > 0
                ? queuePanelHeight
                : contentOverlayPane.getHeight();

        TranslateTransition tt = new TranslateTransition(Duration.millis(250), queuePanelOverlay);
        tt.setToY(slideDistance);
        tt.setInterpolator(Interpolator.EASE_IN);
        tt.setOnFinished(_ -> {
            queuePanelOverlay.setVisible(false);
            queuePanelOverlay.setTranslateY(0);                          // reset for next open
            queuePanelOverlay.setLayoutY(contentOverlayPane.getHeight()); // park off-screen
        });
        tt.play();
        isQueuePanelVisible = false;
    }

    /**
     * Removes any dynamically added search-page overlays from the overlay pane.
     * Leaves bigPlayerOverlay and queuePanelOverlay untouched.
     */
    public void closeSearchOverlays() {
        List<Node> toRemove = contentOverlayPane.getChildren().stream()
                .filter(n -> n.getUserData() instanceof SearchController)
                .toList();
        for (javafx.scene.Node node : toRemove) {
            ((SearchController) node.getUserData()).shutdown();
        }
        contentOverlayPane.getChildren().removeAll(toRemove);
    }

    private void setupQueuePanelDrag(HBox dragHandle) {
        dragHandle.setOnMousePressed(e -> {
            dragStartY      = e.getScreenY();
            dragStartHeight = queuePanelHeight;
            e.consume();
        });

        dragHandle.setOnMouseDragged(e -> {
            // Dragging up (negative delta) → taller panel; down → shorter.
            double delta     = e.getScreenY() - dragStartY;
            double newHeight = dragStartHeight - delta;

            // Clamp: no taller than the full overlay, no shorter than half the close threshold
            newHeight = Math.max(QUEUE_CLOSE_THRESHOLD * 0.5,
                    Math.min(newHeight, contentOverlayPane.getHeight()));

            queuePanelHeight = newHeight;
            queuePanelOverlay.resize(contentOverlayPane.getWidth(), newHeight);
            queuePanelOverlay.setLayoutY(contentOverlayPane.getHeight() - newHeight);
            e.consume();
        });

        dragHandle.setOnMouseReleased(e -> {
            // If the user released below the threshold, snap shut.
            if (queuePanelHeight < QUEUE_CLOSE_THRESHOLD) {
                hideQueuePanel();
            }
            e.consume();
        });
    }

    /**
     * Toggles the queue panel — also called by {@link BigPlayerController}'s
     * queue button so both keep working without any direct coupling.
     */
    public void toggleQueuePanel() {
        if (isQueuePanelVisible) hideQueuePanel();
        else showQueuePanel();
    }

    /** Returns {@code true} while the big-player overlay is on screen. */
    public boolean isBigPlayerVisible() {
        return isBigPlayerVisible;
    }

    // Private — bindings & listeners
    private void bindProgressAndTime() {
        // Bind slider's maximum to total duration
        bottomProgressBar.maxProperty().bind(playerService.totalDurationProperty());

        // Update slider from playback time, except during short post-seek settle window
        playerService.currentTimeProperty().addListener((_, _, newVal) -> {
            if (bottomProgressBar.isValueChanging()) return;

            long now = System.currentTimeMillis();
            if (suppressProgressSync && now < suppressProgressSyncUntilMs) {
                return; // ignore stale post-seek values to avoid visual bounce
            }
            suppressProgressSync = false;

            bottomProgressBar.setValue(newVal.doubleValue());
        });

        // Seek once when drag ends
        bottomProgressBar.valueChangingProperty().addListener((_, wasChanging, isChanging) -> {
            if (wasChanging && !isChanging) {
                beginUiSeekSettleWindow();
                playerService.seekTo(bottomProgressBar.getValue());
            }
        });

        bottomCurrentTimeLabel.textProperty().bind(Bindings.createStringBinding(
                () -> formatTime(playerService.currentTimeProperty().get()),
                playerService.currentTimeProperty()));

        bottomTotalTimeLabel.textProperty().bind(Bindings.createStringBinding(
                () -> formatTime(playerService.totalDurationProperty().get()),
                playerService.totalDurationProperty()));
    }

    /**
     * Makes the slider jump to the clicked position when the user clicks
     * anywhere on the track (not just on the thumb).
     */
    private void makeSliderClickable() {
        bottomProgressBar.setOnMousePressed(event -> {
            if (!event.isPrimaryButtonDown()) return;

            // If user grabbed the thumb to drag, let default slider drag behavior work.
            if (event.getTarget() instanceof javafx.scene.Node n
                    && n.getStyleClass().contains("thumb")) {
                return;
            }

            double width = bottomProgressBar.getWidth();
            if (width <= 0) return;

            double percent = event.getX() / width;
            double newValue = bottomProgressBar.getMin()
                    + percent * (bottomProgressBar.getMax() - bottomProgressBar.getMin());
            newValue = Math.max(bottomProgressBar.getMin(),
                    Math.min(bottomProgressBar.getMax(), newValue));

            bottomProgressBar.setValue(newValue);
            beginUiSeekSettleWindow();
            playerService.seekTo(newValue);
            event.consume();
        });
    }

    private void setupTransportButtons() {
        bottomOpenBigPlayerButton.setOnAction(_ -> {
            if (isBigPlayerVisible) {
                hideBigPlayer();
                bottomOpenBigPlayerButton.setTooltip(new Tooltip("Big Player view"));
            } else {
                showBigPlayer();
                bottomOpenBigPlayerButton.setTooltip(new Tooltip("Close Big Player"));
            }
        });

        bottomPlayPauseButton.setOnAction(_ -> {
            Integer id   = playerService.getCurrentAudioId();
            String  path = playerService.getCurrentAudioPath();
            if (id != null && path != null) playerService.playOrPause(id, path);
        });

        bottomPrevButton.setOnAction(_ -> {
            Audio prev = queueService.previous();
            if (prev != null) playerService.playOrPause(prev.getId(), prev.getPath());
        });

        bottomNextButton.setOnAction(_ -> {
            Audio next = queueService.next();
            if (next != null) playerService.playOrPause(next.getId(), next.getPath());
        });

        bottomQueueButton.setOnAction(_ -> toggleQueuePanel());
    }

    private void setupFavouriteButton() {
        bottomFavoriteButton.setOnAction(_ -> onFavoriteClicked());
        FavoriteService.getInstance().addListener(this::onFavoriteStatusChanged);
    }

    private void setupPlayModeButton() {
        // Both this button and QueueController's button observe QueueService via the
        // play-mode listener, so whichever one cycles the mode the other updates
        // automatically without any direct coupling.
        queueService.addPlayModeListener(mode ->
                Platform.runLater(() -> updatePlayModeIcon(mode)));
        playModeButton.setOnAction(_ -> queueService.cyclePlayMode());
        updatePlayModeIcon(queueService.getPlayMode());
    }

    /**
     * Called by {@link AudioPlayerService}'s status listener.
     * Updates the play/pause icon and refreshes the favourite state whenever
     * the playing track changes.  Always dispatched to the FX thread.
     */
    private void onPlaybackStatusChanged(Integer audioId, Status status) {
        Platform.runLater(() -> {
            boolean isPlaying = (status == Status.PLAYING);
            bottomPlayPauseIcon.setIconLiteral(isPlaying ? "fas-pause" : "fas-play");
            loadCurrentAudioForFavourite();

            // Refresh mini‑cover whenever a new track starts playing
            if (audioId != null && status == Status.PLAYING) {
                if (navigationManager != null) {
                    navigationManager.refreshMiniCoverForCurrentTrack();
                }
            }
        });
    }

    // Private — favourite
    private void loadCurrentAudioForFavourite() {
        Integer id = playerService.getCurrentAudioId();
        if (id == null || audioDAO == null) {
            currentFavouriteAudioId = null;
            currentFavouriteAudio   = null;
            currentAudioIsFavorite  = null;
            updateFavouriteButtonIcon();
            return;
        }
        try {
            Audio audio = audioDAO.findById(id, false);
            currentFavouriteAudioId = id;
            currentFavouriteAudio   = audio;
            currentAudioIsFavorite  = (audio != null) ? audio.getIsFavorite() : null;
        } catch (SQLException e) {
            LOGGER.log(Level.WARNING, "Failed to load current audio for favourite state", e);
            currentFavouriteAudioId = id;
            currentFavouriteAudio   = null;
            currentAudioIsFavorite  = null;
        }
        updateFavouriteButtonIcon();
    }

    private void onFavoriteClicked() {
        if (audioDAO == null || currentFavouriteAudioId == null) return;
        try {
            boolean updated = audioDAO.toggleFavorite(currentFavouriteAudioId);
            if (updated && currentFavouriteAudio != null) {
                boolean wasFavorite = Boolean.TRUE.equals(currentAudioIsFavorite);
                currentFavouriteAudio.setIsFavorite(!wasFavorite);
                currentAudioIsFavorite = !wasFavorite;
                updateFavouriteButtonIcon();
                FavoriteService.getInstance().notifyFavoriteChanged(
                        currentFavouriteAudioId, currentAudioIsFavorite);
            }
        } catch (SQLException e) {
            LOGGER.log(Level.WARNING, "Failed to toggle favourite for audio " + currentFavouriteAudioId, e);
        }
    }

    private void updateFavouriteButtonIcon() {
        String  literal = Boolean.TRUE.equals(currentAudioIsFavorite) ? "fas-heart" : "far-heart";
        FontIcon icon   = (FontIcon) bottomFavoriteButton.getGraphic();
        if (icon != null) icon.setIconLiteral(literal);
    }

    private void onFavoriteStatusChanged(Integer changedAudioId, Boolean isFavorite) {
        Integer currentId = playerService.getCurrentAudioId();
        if (currentId != null && currentId.equals(changedAudioId)) {
            currentAudioIsFavorite = isFavorite;
            if (currentFavouriteAudio != null) currentFavouriteAudio.setIsFavorite(isFavorite);
            updateFavouriteButtonIcon();
        }
    }

    // Private — play-mode icon
    private void updatePlayModeIcon(QueueService.PlayMode mode) {
        FontIcon icon = (FontIcon) playModeButton.getGraphic();
        if (icon != null) icon.setIconLiteral(mode.iconLiteral);
        playModeButton.setTooltip(new Tooltip(mode.label));
    }

    // Private — volume
    private void setupVolumeControl() {
        volumeSlider = new Slider(0, 125, 100);
        volumeSlider.setOrientation(Orientation.VERTICAL);
        volumeSlider.setShowTickLabels(true);
        volumeSlider.setShowTickMarks(true);
        volumeSlider.setMajorTickUnit(25);
        volumeSlider.setBlockIncrement(5);

        Label volumeValueLabel = new Label();
        volumeValueLabel.textProperty().bind(Bindings.createStringBinding(
                () -> String.format("%.0f%%", volumeSlider.getValue()),
                volumeSlider.valueProperty()));

        VBox popupContent = new VBox(10, volumeSlider, volumeValueLabel);
        popupContent.setPadding(new Insets(10));
        popupContent.setStyle(
                "-fx-background-color: #333; -fx-border-radius: 5; -fx-background-radius: 5;");

        ContextMenu volumeMenu = new ContextMenu();
        volumeMenu.getItems().add(new CustomMenuItem(popupContent, false));
        /* TODO: bottomVolumeButton.setOnAction(_ ->
                volumeMenu.show(bottomVolumeButton, Side.RIGHT, 0, 0));

        bottomVolumePercent.textProperty().bind(Bindings.createStringBinding(
                () -> String.format("%.0f%%", volumeSlider.getValue()),
                volumeSlider.valueProperty())); */

        volumeSlider.valueProperty().addListener((_, _, val) ->
                playerService.saveVolume(val.doubleValue() / 100.0));

        try {
            PlayerStateDAO psDao = DatabaseHelper.getInstance().getPlayerStateDAO();
            PlayerState state = psDao.load();
            volumeSlider.setValue(state.getVolume() * 100);
        } catch (SQLException e) {
            LOGGER.warning("Could not load saved volume, using 100%");
        }
    }

    // Private — session restore
    private void restorePlayerState() {
        try {
            PlayerStateDAO psDao = DatabaseHelper.getInstance().getPlayerStateDAO();
            PlayerState state = psDao.load();
            Integer lastAudioId  = state.getIdAudio();
            double  lastPosition = state.getPosition();
            if (lastAudioId != null) {
                AudioDAO dao = DatabaseHelper.getInstance().getAudioDAO();
                Audio lastAudio = dao.findById(lastAudioId, false);
                if (lastAudio != null && new File(lastAudio.getPath()).exists()) {
                    playerService.loadTrack(lastAudioId, lastAudio.getPath(), lastPosition);
                    // Refresh the mini‑cover immediately after loading the saved track
                    if (navigationManager != null) {
                        navigationManager.refreshMiniCoverForCurrentTrack();
                    }
                }
            }
        } catch (SQLException e) {
            LOGGER.warning("Could not restore player state: " + e.getMessage());
        }
    }

    // Private — overlay initialization
    private void initializeBigPlayer() {
        try {
            if (bigPlayerOverlay != null) {
                if (!contentOverlayPane.getChildren().contains(bigPlayerOverlay))
                    contentOverlayPane.getChildren().add(bigPlayerOverlay);
                return;
            }
            FXMLLoader loader = new FXMLLoader(
                    getClass().getResource("/manicsalsa/soufone_proto/BigPlayerPage.fxml"));
            bigPlayerOverlay = loader.load();
            bigPlayerOverlay.setMaxSize(Double.MAX_VALUE, Double.MAX_VALUE);
            bigPlayerOverlay.setVisible(false);

            contentOverlayPane.getChildren().add(bigPlayerOverlay);

            bigPlayerController = loader.getController();
            bigPlayerController.setMainController(mainController);
            if (audioDAO != null) bigPlayerController.setAudioDAO(audioDAO);

        } catch (IOException e) {
            LOGGER.log(Level.SEVERE, "Error loading big player overlay", e);
        }
    }

    private void initializeQueuePanel() {
        try {
            FXMLLoader loader = new FXMLLoader(
                    getClass().getResource("/manicsalsa/soufone_proto/QueuePanel.fxml"));
            queuePanelOverlay = loader.load();
            queuePanelOverlay.setId("queuePanelOverlay");
            QueueController queueController = loader.getController();
            queueController.setMainController(mainController);

            queuePanelOverlay.setVisible(false);
            queuePanelOverlay.setManaged(false);

            // Keep width in sync with the overlay pane on window resize.
            contentOverlayPane.widthProperty().addListener((_, _, w) -> {
                if (isQueuePanelVisible)
                    queuePanelOverlay.resize(w.doubleValue(), queuePanelHeight);
            });

            // Keep height and Y position in sync with the overlay pane on window resize.
            contentOverlayPane.heightProperty().addListener((_, _, h) -> {
                double overlayH = h.doubleValue();
                if (isQueuePanelVisible) {
                    // Clamp so the panel never exceeds the available space.
                    queuePanelHeight = Math.min(queuePanelHeight, overlayH);
                    queuePanelOverlay.resize(contentOverlayPane.getWidth(), queuePanelHeight);
                    queuePanelOverlay.setLayoutY(overlayH - queuePanelHeight);
                } else {
                    // Park the panel below the visible area while hidden.
                    queuePanelOverlay.setLayoutY(overlayH);
                }
            });

            contentOverlayPane.getChildren().add(queuePanelOverlay);
            setupQueuePanelDrag(queueController.getDragHandle());

        } catch (IOException e) {
            LOGGER.log(Level.SEVERE, "Failed to load queue panel", e);
        }
    }

    // Private — responsive controls bar
    /**
     * Watches the width of the bottom controls bar and collapses all non-essential
     * elements when it becomes narrower than {@link #COMPACT_CONTROLS_THRESHOLD}.
     * Only the previous, play/pause, and next buttons survive in compact mode.

     * The bar container is discovered after layout via the progress bar's parent,
     * which is always one of the HBox rows that lives directly in the controls bar.
     */
    private void setupResponsiveControls() {
        // Run after the scene graph has been laid out so parent references are valid.
        Platform.runLater(() -> {
            // Walk up from bottomProgressBar to find the controls bar region.
            javafx.scene.Parent candidate = bottomProgressBar.getParent();
            while (candidate != null
                    && !(candidate instanceof HBox || candidate instanceof BorderPane)
                    && candidate.getParent() != null) {
                candidate.getParent();
                candidate = candidate.getParent();
            }
            if (candidate instanceof Region controlsBar) {
                // Apply immediately for the initial layout pass.
                updateControlsForWidth(controlsBar.getWidth());
                controlsBar.widthProperty().addListener((_, _, newW) ->
                        updateControlsForWidth(newW.doubleValue()));
            }
        });
    }

    /**
     * Shows or hides non-essential player-bar elements based on the available
     * width.  Below {@link #COMPACT_CONTROLS_THRESHOLD} only the three core
     * transport buttons (prev / play-pause / next) remain visible and managed.
     */
    private void updateControlsForWidth(double width) {
        boolean full = width >= COMPACT_CONTROLS_THRESHOLD;
        setNodeVisibility(bottomOpenBigPlayerButton, full);
        setNodeVisibility(bottomQueueButton,         full);
        setNodeVisibility(bottomProgressBar,         full);
        setNodeVisibility(bottomCurrentTimeLabel,    full);
        setNodeVisibility(bottomTotalTimeLabel,      full);
        /* TODO: setNodeVisibility(bottomVolumePercent,       full);
        setNodeVisibility(bottomVolumeButton,        full); */
        setNodeVisibility(playModeButton,            full);
        setNodeVisibility(bottomFavoriteButton,      full);
    }

    /**
     * Toggles both {@code visible} and {@code managed} on a node so that hidden
     * elements do not consume layout space in the controls bar.
     */
    private void setNodeVisibility(javafx.scene.Node node, boolean visible) {
        node.setVisible(visible);
        node.setManaged(visible);
    }

    private void beginUiSeekSettleWindow() {
        suppressProgressSync = true;
        suppressProgressSyncUntilMs = System.currentTimeMillis() + SEEK_UI_SETTLE_MS;
    }

    // Utilities
    private String formatTime(double seconds) {
        int mins = (int) (seconds / 60);
        int secs = (int) (seconds % 60);
        return String.format("%d:%02d", mins, secs);
    }
}
25. pielikums DatabaseSchema.java
package manicsalsa.soufone_proto.database;

import java.sql.Connection;
import java.sql.SQLException;
import java.sql.Statement;
import java.util.Arrays;
import java.util.List;
import java.util.logging.Level;
import java.util.logging.Logger;

public class DatabaseSchema {
    private final Connection connection;
    private static final Logger LOGGER = Logger.getLogger(DatabaseSchema.class.getName());

    public DatabaseSchema(Connection connection) {
        this.connection = connection;
    }

    public void createSchema() throws SQLException {
        try {
            createTables();
            createIndexes();
            createDefaultData();
            LOGGER.info("Database schema created successfully");
        } catch (SQLException e) {
            LOGGER.log(Level.SEVERE, "Error creating database schema", e);
            throw e;
        }
    }

    private void createTables() throws SQLException {
        List<String> createTables = Arrays.asList(
                // cover_image table - Stores cover images in binary format for albums, playlists, and artists
                "CREATE TABLE IF NOT EXISTS cover_image (" +
                        "    id INTEGER PRIMARY KEY AUTOINCREMENT," +
                        "    image_data BLOB NOT NULL," +
                        "    image_format TEXT NOT NULL," +
                        "    width INTEGER NOT NULL," +
                        "    height INTEGER NOT NULL," +
                        "    file_size INTEGER NOT NULL," +
                        "    hash TEXT UNIQUE," +
                        "    time_added INTEGER DEFAULT (strftime('%s', 'now'))" +
                        ")",

                // album table - stores album information
                "CREATE TABLE IF NOT EXISTS album (" +
                        "    id INTEGER PRIMARY KEY AUTOINCREMENT," +
                        "    name TEXT NOT NULL UNIQUE COLLATE NOCASE," +
                        "    id_cover INTEGER," + // Foreign key to cover photo
                        "    description TEXT," +
                        "    time_added INTEGER DEFAULT (strftime('%s', 'now'))," +
                        "    FOREIGN KEY (id_cover) REFERENCES cover_image(id) ON DELETE SET NULL" +
                        ")",

                // artist table - stores artist information
                "CREATE TABLE IF NOT EXISTS artist (" +
                        "    id INTEGER PRIMARY KEY AUTOINCREMENT," +
                        "    name TEXT NOT NULL UNIQUE," +
                        "    id_cover INTEGER," + // Foreign key to cover photo
                        "    description TEXT," +
                        "    time_added INTEGER DEFAULT (strftime('%s', 'now'))," +
                        "    FOREIGN KEY (id_cover) REFERENCES cover_image(id) ON DELETE SET NULL" +
                        ")",

                // audio table - stores general audio file information
                "CREATE TABLE IF NOT EXISTS audio (" +
                        "    id INTEGER PRIMARY KEY AUTOINCREMENT," +
                        "    name TEXT NOT NULL," +
                        "    id_cover INTEGER," + // Foreign key to cover photo
                        "    is_favorite BOOLEAN DEFAULT FALSE," +
                        "    duration INTEGER NOT NULL," + // Duration in seconds
                        "    file_format TEXT NOT NULL," +
                        "    size INTEGER NOT NULL," + // File size in bytes
                        "    path TEXT NOT NULL UNIQUE," + // Absolute file system path
                        "    source_directory TEXT NOT NULL," + // Directory where file was found
                        "    time_added INTEGER," +
                        "    bitrate INTEGER," + // Audio quality in kbps
                        "    FOREIGN KEY (id_cover) REFERENCES cover_image(id) ON DELETE SET NULL" +
                        ")",

                // playlist table - stores playlist information
                "CREATE TABLE IF NOT EXISTS playlist (" +
                        "    id INTEGER PRIMARY KEY AUTOINCREMENT," +
                        "    name TEXT NOT NULL," +
                        "    id_cover INTEGER," + // Foreign key to cover photo
                        "    description TEXT," +
                        "    time_added INTEGER DEFAULT (strftime('%s', 'now'))," +
                        "    FOREIGN KEY (id_cover) REFERENCES cover_image(id) ON DELETE SET NULL" +
                        ")",

                // playlist_audio table - many-to-many relationship between playlist and audio
                "CREATE TABLE IF NOT EXISTS playlist_audio (" +
                        "    id_audio INTEGER NOT NULL," + // Foreign key to audio
                        "    id_playlist INTEGER NOT NULL," + // Foreign key to playlist
                        "    track_number INTEGER NOT NULL," + // Position in playlist
                        "    time_added INTEGER DEFAULT (strftime('%s', 'now'))," + // When added to playlist
                        "    PRIMARY KEY (id_audio, id_playlist)," +
                        "    FOREIGN KEY (id_audio) REFERENCES audio(id) ON DELETE CASCADE," +
                        "    FOREIGN KEY (id_playlist) REFERENCES playlist(id) ON DELETE CASCADE" +
                        ")",

                // play_history table - stores playback history
                "CREATE TABLE IF NOT EXISTS play_history (" +
                        "    id INTEGER PRIMARY KEY AUTOINCREMENT," +
                        "    id_audio INTEGER NOT NULL," + // Foreign key to audio
                        "    time_played INTEGER DEFAULT (strftime('%s', 'now'))," + // When last played
                        "    FOREIGN KEY (id_audio) REFERENCES audio(id) ON DELETE CASCADE" +
                        ")",

                // player_state table - stores single player state record
                "CREATE TABLE IF NOT EXISTS player_state (" +
                        "    id INTEGER PRIMARY KEY CHECK (id = 1)," + // Only one active state record
                        "    id_audio INTEGER," +
                        "    position REAL DEFAULT 0," + // Current playback position in seconds
                        "    volume REAL DEFAULT 0.5," + // Volume level (0.0 to 1.0)
                        "    play_mode INTEGER DEFAULT 0," + // Play mode index: 0=list,1=repeat-list,2=repeat-song,3=shuffle
                        "    time_saved INTEGER DEFAULT (strftime('%s', 'now'))," + // When last saved
                        "    FOREIGN KEY (id_audio) REFERENCES audio(id) ON DELETE SET NULL" +
                        ")",

                // queue_item table - ordered list of audio items in the playback queue.
                // position is a 0-based integer used to order items.
                "CREATE TABLE IF NOT EXISTS queue_item (" +
                        "    id INTEGER PRIMARY KEY AUTOINCREMENT," +
                        "    id_audio INTEGER NOT NULL," +              // Audio being queued
                        "    position INTEGER NOT NULL," +              // 0-based display order
                        "    FOREIGN KEY (id_audio) REFERENCES audio(id) ON DELETE CASCADE" +
                        ")",

                // album_audio table - many-to-many relationship between album and audio
                "CREATE TABLE IF NOT EXISTS album_audio (" +
                        "    id_audio INTEGER NOT NULL," + // Foreign key to audio
                        "    id_album INTEGER NOT NULL," + // Foreign key to album
                        "    PRIMARY KEY (id_audio, id_album)," +
                        "    FOREIGN KEY (id_audio) REFERENCES audio(id) ON DELETE CASCADE," +
                        "    FOREIGN KEY (id_album) REFERENCES album(id) ON DELETE CASCADE" +
                        ")",

                // artist_audio table - many-to-many relationship between artist and audio
                "CREATE TABLE IF NOT EXISTS artist_audio (" +
                        "    id_audio INTEGER NOT NULL," +  // Foreign key to audio
                        "    id_artist INTEGER NOT NULL," + // Foreign key to artist
                        "    PRIMARY KEY (id_audio, id_artist)," +
                        "    FOREIGN KEY (id_audio) REFERENCES audio(id) ON DELETE CASCADE," +
                        "    FOREIGN KEY (id_artist) REFERENCES artist(id) ON DELETE CASCADE" +
                        ")",

                // Trigger: delete artist row when its last artist_audio link is removed
                // Skips id = 1 so the 'unknown' default artist is never auto-deleted
                "CREATE TRIGGER IF NOT EXISTS trg_delete_orphan_artist " +
                        "AFTER DELETE ON artist_audio " +
                        "BEGIN " +
                        "    DELETE FROM artist " +
                        "    WHERE id = OLD.id_artist " +
                        "      AND id != 1 " +
                        "      AND NOT EXISTS (SELECT 1 FROM artist_audio WHERE id_artist = OLD.id_artist); " +
                        "END",

                // Trigger: delete album row when its last album_audio link is removed
                // Skips id = 1 so the 'unknown' default album is never auto-deleted
                "CREATE TRIGGER IF NOT EXISTS trg_delete_orphan_album " +
                        "AFTER DELETE ON album_audio " +
                        "BEGIN " +
                        "    DELETE FROM album " +
                        "    WHERE id = OLD.id_album " +
                        "      AND id != 1 " +
                        "      AND NOT EXISTS (SELECT 1 FROM album_audio WHERE id_album = OLD.id_album); " +
                        "END"
        );

        try (Statement stmt = connection.createStatement()) {
            stmt.execute("PRAGMA foreign_keys = ON");

            for (String sql : createTables) {
                stmt.execute(sql);
            }

            LOGGER.config("Created " + createTables.size() + " tables");
        }
    }

    private void createIndexes() throws SQLException {
        List<String> createIndexes = Arrays.asList(
                // Audio indexes
                "CREATE INDEX IF NOT EXISTS idx_audio_path ON audio(path)",
                "CREATE INDEX IF NOT EXISTS idx_audio_favorite ON audio(is_favorite)",
                "CREATE INDEX IF NOT EXISTS idx_audio_time_added ON audio(time_added)",
                "CREATE INDEX IF NOT EXISTS idx_audio_cover ON audio(id_cover)",
                "CREATE INDEX IF NOT EXISTS idx_audio_source_directory ON audio(source_directory)",

                // Playlist indexes
                "CREATE INDEX IF NOT EXISTS idx_playlist_time_added ON playlist(time_added)",
                "CREATE INDEX IF NOT EXISTS idx_playlist_cover ON playlist(id_cover)",

                // Play history indexes
                "CREATE INDEX IF NOT EXISTS idx_play_history_time ON play_history(time_played)",
                "CREATE INDEX IF NOT EXISTS idx_play_history_audio ON play_history(id_audio)",
                "CREATE UNIQUE INDEX IF NOT EXISTS idx_play_history_audio_unique ON play_history(id_audio)",

                // Cover image indexes
                "CREATE INDEX IF NOT EXISTS idx_cover_image_hash ON cover_image(hash)",

                // Album indexes
                "CREATE INDEX IF NOT EXISTS idx_album_cover ON album(id_cover)",
                "CREATE INDEX IF NOT EXISTS idx_album_time_added ON album(time_added)",

                // Album indexes
                "CREATE UNIQUE INDEX IF NOT EXISTS idx_album_name ON album(name COLLATE NOCASE)",

                // Album audio indexes
                "CREATE INDEX IF NOT EXISTS idx_album_audio_album ON album_audio(id_album)",

                // Artist indexes
                "CREATE INDEX IF NOT EXISTS idx_artist_cover ON artist(id_cover)",
                "CREATE INDEX IF NOT EXISTS idx_artist_time_added ON artist(time_added)",

                // Playlist audio indexes
                "CREATE INDEX IF NOT EXISTS idx_playlist_audio_playlist ON playlist_audio(id_playlist)",
                "CREATE INDEX IF NOT EXISTS idx_playlist_audio_track ON playlist_audio(track_number)",

                // Queue item indexes — position is the primary access pattern
                "CREATE INDEX IF NOT EXISTS idx_queue_item_position ON queue_item(position)",
                "CREATE INDEX IF NOT EXISTS idx_queue_item_audio ON queue_item(id_audio)"
        );
        try (Statement stmt = connection.createStatement()) {
            for (String sql : createIndexes) {
                stmt.execute(sql);
            }
            LOGGER.config("Created " + createIndexes.size() + " indexes");
        }
    }

    private void createDefaultData() throws SQLException {
        List<String> defaultData = Arrays.asList(
                "INSERT OR IGNORE INTO album (name, id_cover, description) " +
                        "SELECT 'unknown', NULL, 'Default album' " +
                        "WHERE NOT EXISTS (SELECT 1 FROM album WHERE name = 'unknown')",
                "INSERT OR IGNORE INTO artist (name, id_cover, description) VALUES ('unknown', NULL, 'Default artist')",

                "INSERT OR IGNORE INTO player_state (id) VALUES (1)"
        );

        try (Statement stmt = connection.createStatement()) {
            for (String sql : defaultData) {
                stmt.execute(sql);
            }
            LOGGER.config("Added default data to album and artist tables");
        }
    }

    public static boolean schemaExists(Connection connection) throws SQLException {
        try (Statement stmt = connection.createStatement()) {
            // Checks if any of the tables exist
            var rs = stmt.executeQuery(
                    "SELECT COUNT(*) as count FROM sqlite_master WHERE type='table' AND name IN ('audio', 'playlist', 'artist')"
            );
            if (rs.next()) {
                return rs.getInt("count") >= 3;
            }
            return false;
        }
    }
}
26. pielikums base-structure.css
/* Base structural styles - layout and interactions */

.root { -fx-font-size: 16px; }

.text-header { -fx-font-size: 3em; -fx-text-fill: -fx-base-text; -fx-font-weight: bold;} /* Use by almost all page headers */

.flow-header { -fx-font-size: 3em; -fx-fill: -fx-base-text; -fx-font-weight: bold;}

/* ========== Navigation Elements ========== */
.nav-button {
    -fx-cursor: hand;
    -fx-background-color: -fx-nav-button-bg;
    -fx-text-fill: -fx-base-text;
    -fx-font-weight: bold;
    -fx-padding: 8px 12px;
    -fx-alignment: baseline-left;
    -fx-content-display: left;
    -fx-text-overrun: center-ellipsis;
    -fx-max-width: Infinity;
    -fx-min-width: 40px;
}

.nav-button:hover {
    -fx-background-color: -fx-nav-button-bg-hover;
}

.nav-button:selected {
    -fx-background-color: -fx-nav-button-bg-selected;
}

/* Icon-only variant */
.nav-button-minimized {
    -fx-padding: 0;
    -fx-alignment: center;
    -fx-content-display: graphic-only;
    -fx-min-width: 0;
    -fx-max-width: Infinity;
    -fx-pref-width: -1;
}

.nav-button-minimized:selected {
    -fx-background-color: -fx-nav-button-bg-selected;
}

.nav-button-minimized:hover {
    -fx-background-color: -fx-nav-button-bg-hover;
}

/* FontIcon colors inside nav buttons */
.nav-button .ikonli-font-icon {
    -fx-icon-color: -fx-icon-text-color;
}

.nav-button:hover .ikonli-font-icon,
.nav-button:selected .ikonli-font-icon {
    -fx-icon-color: -fx-base-text;
}

/* ========== Navigation Layout ========== */

.nav-bar,
.nav-pane {
    -fx-background-color: -fx-nav-bg;
    -fx-padding: 0;
}

.nav-header {
    -fx-padding: 0 16 0 16;
    -fx-background-color: -fx-nav-bg;
}

.nav-scroll-pane {
    -fx-background-color: transparent;
    -fx-border-color: transparent;
}

.nav-separator {
    -fx-background-color: transparent;
    -fx-padding: 5;
}

.nav-toggle-button {
    -fx-background-color: transparent;
    -fx-icon-color: -fx-icon-text-color;
    -fx-cursor: hand;
}

.nav-toggle-button:hover {
    -fx-icon-color: -fx-base-text;
}

.library-label {
    -fx-text-fill: -fx-base-text;
    -fx-font-weight: bold;
}

/* ========== Mini Cover (nav bar, bottom area) ========== */

.expanded-mini-cover {
    -fx-background-color: -fx-list-element-bg;
    -fx-background-radius: 8;
    -fx-padding: 20 0 20 0;
}

/* Particle effect around mini cover when playing */
.nav-particle {
    -fx-icon-color: -fx-highlight;
    -fx-effect: dropshadow(gaussian, rgba(255, 170, 68, 0.8), 2, 0.2, 0, 0);
}

/* ========== Main Layout ========== */

.split-pane {
    -fx-background-color: -fx-page-bg;
}

.split-pane-divider {
    -fx-background-color: -fx-list-element-bg;
    -fx-padding: 0 1 0 1;
}

.content-scroll-pane {
    -fx-background-color: -fx-page-bg;
    -fx-border-color: transparent;
}

.content-scroll-pane .viewport {
    -fx-background-color: -fx-page-bg;
}

/* ========== Modern Thin Scroll Bars (No Arrows) ========== */

/* Hide the increment/decrement buttons (arrows) entirely */
.scroll-bar .increment-button,
.scroll-bar .decrement-button {
    -fx-padding: 0;
    -fx-opacity: 0;
    -fx-max-height: 0;
    -fx-max-width: 0;
    -fx-pref-height: 0;
    -fx-pref-width: 0;
    -fx-min-height: 0;
    -fx-min-width: 0;
    -fx-background-color: transparent;
}

/* Make the scroll bar track transparent or very subtle */
.scroll-bar .track {
    -fx-background-color: -fx-solid;
    -fx-background-radius: 10;
    -fx-border-radius: 10;
}

/* Thumb (the draggable part) – thin, rounded, semi-transparent */
.scroll-bar .thumb {
    -fx-background-color: -fx-highlight;
    -fx-background-radius: 10;
    -fx-border-radius: 10;
    -fx-pref-width: 6px;      /* vertical scroll bar thickness */
    -fx-pref-height: 6px;     /* horizontal scroll bar thickness */
}

/* Make thumb slightly darker on hover */
.scroll-bar .thumb:hover {
    -fx-background-color: -fx-base-text;
}

/* Adjust vertical and horizontal bar sizes */
.scroll-bar:vertical {
    -fx-pref-width: 8px;
    -fx-min-width: 8px;
}
.scroll-bar:horizontal {
    -fx-pref-height: 8px;
    -fx-min-height: 8px;
}

/* Remove the corner between horizontal & vertical scroll bars) */
.scroll-pane > .corner {
    -fx-background-color: transparent;
}

/* ========== Generic List ========== */

.list-view {
    -fx-background-color: transparent;
    -fx-border-color: transparent;
    -fx-padding: 0;
}

/* Cell reset — audio-item / queue-cell HBoxes own all background painting */
.list-cell {
    -fx-background-color: transparent;
    -fx-padding: 0;
    -fx-text-fill: -fx-base-text;
}

.list-cell:selected {
    -fx-background-color: -fx-list-element-bg-selected;
}

/* ========== Audio Item (Song Row) ========== */

/* Items use -fx-list-element-bg so they are visually distinct from the
   transparent list container, which shows the page background behind it. */
.audio-item {
    -fx-background-color: -fx-list-element-bg;
    -fx-cursor: hand;
}

.audio-item:hover {
    -fx-background-color: -fx-list-element-bg-hover;
}

.audio-item:selected {
    -fx-background-color: -fx-list-element-bg-selected;
}

/* Text inside TextFlows - used by queue, audio, group items */
.audio-title {
    -fx-font-weight: bold;
    -fx-fill: -fx-base-text;
}

.audio-artists {
    -fx-opacity: 0.9;
    -fx-fill: -fx-base-text;
}

/* ========== Action Buttons (Play, Favorite, Options) ========== */

.action-button {
    -fx-background-color: transparent;
    -fx-cursor: hand;
    -fx-padding: 5;
}

.action-button:hover {
    -fx-background-color: -fx-icon-button-bg-hover;
}

.action-draggable {
    -fx-font-size: 1.1em;
    -fx-text-fill: -fx-icon-text-color;
    -fx-background-color: transparent;
    -fx-padding: 5;
}

.action-draggable:hover {
    -fx-cursor: move;
}

/* Favorite (heart icon) */
.favorite-button {
    -fx-icon-color: -fx-icon-text-color;
}

.favorite-button:hover {
    -fx-icon-color: -fx-highlight;
}

.favorite-button:selected,
.favorite-button-active {
    -fx-icon-color: #e53935;
}

/* Circular play button */
.play-button {
    -fx-background-color: -fx-nav-button-bg;
    -fx-background-radius: 50%;
    -fx-min-width: 36px;
    -fx-min-height: 36px;
}

.play-button:hover {
    -fx-background-color: -fx-nav-button-bg-hover;
}

.play-button .ikonli-font-icon {
    -fx-icon-color: -fx-icon-text-color;
    -fx-icon-size: 16px;
}

/* Three-dot options button */
.options-button {
    -fx-icon-color: -fx-icon-text-color;
}

.options-button:hover {
    -fx-icon-color: -fx-base-text;
}


/* ========== Songs Page Toolbar ========== */

.play-all-button {
    -fx-background-color: -fx-nav-button-bg;
    -fx-background-radius: 50px;
    -fx-padding: 8 20;
    -fx-text-fill: -fx-base-text;
    -fx-font-weight: bold;
}

.play-all-button:hover {
    -fx-background-color: -fx-nav-button-bg-hover;
}

.count-label {
    -fx-text-fill: -fx-base-text;
}

.toolbar-button {
    -fx-background-color: transparent;
    -fx-icon-color: -fx-icon-text-color;
}

.toolbar-button:hover {
    -fx-background-color: -fx-icon-button-bg-hover;
}

.toolbar-button:selected {
    -fx-background-color: -fx-nav-button-bg-selected;
}

/* ========== Settings Page ========== */

.danger-button {
    -fx-background-color: #c0392b;
    -fx-text-fill: white;
}

.danger-button:hover {
    -fx-background-color: #e74c3c;
}

/* ========== Settings Page ========== */

/* Main content container */
.settings-content {
    -fx-padding: 10 30 30 30;
    -fx-min-width: 400px;
    -fx-background-color: -fx-page-bg;
}

/* Section */
.settings-section {
    -fx-padding: 20 20 20 20;
    -fx-background-color: -fx-list-element-bg;
    -fx-background-radius: 5;
}

.settings-section-title {
    -fx-padding: 20 10 10 10;
    -fx-font-weight: bold;
    -fx-text-fill: -fx-base-text;
    -fx-font-size: 1.2em;
}

/* Standard label */
.label {
    -fx-text-fill: -fx-base-text;
}

.label-bold {
    -fx-text-fill: -fx-base-text;
    -fx-font-weight: bold;
}

.label-sub {
    -fx-opacity: 0.7;
    -fx-font-size: 0.8em;
    -fx-font-style: italic;
}

/* Default button (neutral action) */
.default-button {
    -fx-background-color: -fx-nav-button-bg;
    -fx-text-fill: -fx-base-text;
    -fx-font-weight: bold;
    -fx-padding: 6 12;
    -fx-cursor: hand;
    -fx-background-radius: 4;
    -fx-border-color: -fx-solid;
    -fx-border-radius: 2;
}

.default-button:hover {
    -fx-background-color: -fx-nav-button-bg-hover;
}

.default-button:pressed {
    -fx-background-color: -fx-nav-button-bg-selected;
}

/* Combobox in settings */
.settings-combobox {
    -fx-background-color: -fx-nav-button-bg;
    -fx-padding: 5;
    -fx-border-color: -fx-solid;
    -fx-border-radius: 2;
}

.settings-combobox .list-cell {
    -fx-text-fill: -fx-base-text;
    -fx-background-color: -fx-nav-button-bg;
}

.settings-combobox .list-cell:hover {
    -fx-background-color: -fx-nav-button-bg-hover;
}

/* Checkbox */
.settings-checkbox {
    -fx-text-fill: -fx-base-text;
}

.settings-checkbox .box {
    -fx-background-color: -fx-solid;
}

/* TableView for directories and key bindings */
.settings-table {
    -fx-background-color: -fx-list-element-bg;
    -fx-border-color: -fx-highlight;
    -fx-table-cell-border-color: transparent;
}

.settings-table .column-header-background {
    -fx-background-color: -fx-solid;
}

.settings-table .column-header,
.settings-table .filler {
    -fx-background-color: -fx-solid;
    -fx-border-color: transparent;
}

.settings-table .column-header .label {
    -fx-text-fill: -fx-base-text;
    -fx-font-weight: bold;
}

.settings-table .table-row-cell {
    -fx-background-color: -fx-list-element-bg;
    -fx-text-fill: -fx-base-text;
}

.settings-table .table-row-cell:odd {
    -fx-background-color: derive(-fx-list-element-bg, -10%);
}

.settings-table .table-row-cell:selected {
    -fx-background-color: -fx-list-element-bg-selected;
}

.settings-table .table-cell {
    -fx-text-fill: -fx-base-text;
    -fx-border-color: transparent;
}

/* Toolbar in settings (for directory buttons) */
.settings-toolbar {
    -fx-background-color: transparent;
    -fx-padding: 0;
}

/* Font preview text flow */
.font-preview-flow {
     -fx-padding: 4;
     -fx-fill: -fx-base-text;
}

/* Font size value label */
.font-size-value-label {
    -fx-font-weight: bold;
    -fx-text-fill: -fx-base-text;
    -fx-padding: 0 0 8 0;
}

/* Slider in settings */
.settings-slider {
    -fx-control-inner-background: -fx-list-element-bg;
}

.settings-slider .track {
    -fx-background-color: -fx-nav-button-bg;
}

.settings-slider .thumb {
    -fx-background-color: -fx-highlight;
}

.settings-slider .axis {
    -fx-tick-label-fill: -fx-base-text;
}

/* ========== Bottom Player Bar ========== */

.bottom-container {
    -fx-background-color: -fx-player-bg;
}

.bottom-time-label,
.bottom-volume-label {
    -fx-text-fill: -fx-base-text;
    -fx-font-family: monospace;
}

.bottom-progress-bar {
    -fx-accent: -fx-highlight;
    -fx-background-color: -fx-list-element-bg;
    -fx-pref-height: 6;
    -fx-max-height: 6;
}

.bottom-progress-bar .track {
    -fx-background-color: -fx-highlight;
    -fx-background-radius: 3;
}

.bottom-progress-bar .bar {
    -fx-background-color: -fx-list-element-bg;
    -fx-background-radius: 3;
}

.bottom-control-button {
    -fx-background-color: transparent;
    -fx-icon-color: -fx-icon-text-color;
    -fx-cursor: hand;
    -fx-padding: 8;
}

.bottom-control-button:hover {
    -fx-background-color: -fx-icon-button-bg-hover;
    -fx-icon-color: -fx-base-text;
}

/* ========== Generic Icon Button ========== */

.icon-button {
    -fx-background-color: transparent;
    -fx-icon-color: -fx-icon-text-color;
    -fx-cursor: hand;
}

.icon-button:hover {
    -fx-background-color: -fx-icon-button-bg-hover;
    -fx-icon-color: -fx-base-text;
}

/* ========== All FontIcons (global fallback) ========== */

.ikonli-font-icon {
    -fx-icon-color: -fx-icon-text-color;
}

/* ========== Big Player ========== */

.big-player-icon {
    -fx-icon-color: -fx-icon-text-color;
}

.big-player-container {
    -fx-background-color: -fx-player-bg;
}

.big-player-play-button {
    -fx-background-color: -fx-nav-button-bg;
    -fx-background-radius: 50%;
    -fx-min-width: 70px;
    -fx-min-height: 70px;
    -fx-padding: 14;
    -fx-cursor: hand;
}

.big-player-play-button:hover {
    -fx-background-color: -fx-nav-button-bg-hover;
}

.big-player-title {
    -fx-font-weight: bold;
    -fx-fill: -fx-highlight;
    -fx-font-size: 2.5em;
}

.big-player-sub-text {
    -fx-fill: -fx-base-text;
    -fx-font-size: 1.5em;
}

.big-player-header,
.big-player-footer {
    -fx-padding: 8;
}

.big-player-content {
    -fx-padding: 16 20;
}

/* ========== Queue Panel ========== */

.queue-panel {
    -fx-background-color: -fx-queue-bg;
}

.queue-list-view {
    -fx-background-color: -fx-queue-bg;
    -fx-border-color: transparent;
    -fx-padding: 0;
}

.queue-list-view .list-cell {
    -fx-background-color: transparent;
    -fx-padding: 0;
    -fx-text-fill: -fx-base-text;
}

.queue-list-view .list-cell:hover {
    -fx-background-color: -fx-nav-button-bg-hover;
}

.queue-list-view .list-cell:selected,
.queue-list-view .list-cell:focused:selected {
    -fx-background-color: transparent;
}

.queue-cell:hover {
    -fx-background-color: transparent;
}

.queue-cell:playing {
    -fx-background-color: -fx-list-element-bg-selected;
    -fx-opacity: 0.85;
}

.queue-cell:playing:hover {
    -fx-background-color: -fx-nav-button-bg;
    -fx-opacity: 0.95;
}

.queue-cell:hover {
    -fx-background-color: -fx-list-element-bg-hover;
}

/* ========== Sub-page Tabs ========== */
.tab-button {
    -fx-cursor: hand;
    -fx-background-color: -fx-nav-button-bg;
    -fx-text-fill: -fx-base-text;
    -fx-font-weight: bold;
    -fx-padding: 8 16;
    -fx-alignment: center;
    -fx-background-radius: 4;
    -fx-border-radius: 8px 8px 0 0;
    -fx-overflow: hidden;
}

.tab-button:hover {
    -fx-background-color: -fx-nav-button-bg-hover;
}

.tab-button:selected {
    -fx-background-color: -fx-nav-button-bg-selected;
}

/* Search page */
.search-highlight {
    -fx-fill: -fx-highlight;
    -fx-font-weight: bold;
}

.search-field {
    -fx-text-fill: -fx-solid;
}

.search-field .text {
    -fx-fill: -fx-solid;
}

/* prompt text sits in a separate node */
.search-field:focused .prompt-text,
.search-field .prompt-text {
    -fx-fill: -fx-solid;
}
27. pielikums Dark-Abyss.css
/* Dark Abyss */
.root {
    /* Background Colors */
    -fx-nav-bg: linear-gradient(to right, #1a1a2e, #16213e); /* Navigation bar, page header, tab bar */
    -fx-page-bg: linear-gradient(to left, #0f0f1a, #1e1e2f); /* Page backgrounds */
    -fx-queue-bg: linear-gradient(to bottom, #121221, #1C1C40); /* Queue panel header and list background */
    -fx-player-bg: linear-gradient(to left, #1e1e2f, #16213e); /* Player controls and big player background */

    /* Button Elements */
    -fx-nav-button-bg: #454561; /* Navigation, tab, and setting buttons */
    -fx-nav-button-bg-hover: #5E5E85; /* Hover state for buttons */
    -fx-nav-button-bg-selected: #3E6296; /* Selected state for buttons */
    -fx-icon-button-bg: transparent; /* Icon-only buttons */
    -fx-icon-text-color: #b0c4de; /* All icons */
    -fx-icon-button-bg-hover: #3a3a4a; /* Icon button hover */
    -fx-icon-button-bg-selected: #2c3e50; /* Icon button selected */

    /* Text */
    -fx-base-text: #e0e1e6; /* All text uses it, sub text should use 0.9 opacity of it */

    /* List Elements */
    -fx-list-element-bg: #26263D; /* All list item backgrounds, and settings section bg */
    -fx-list-element-bg-hover: #373759; /* List item hover */
    -fx-list-element-bg-selected: #3a5a7a; /* List item selected */

    /* Highlight */
    -fx-highlight: #3A8CC2; /* Selected borders, progress bars, and similar highlights */
    -fx-solid: #2B4C8F; /* Used for scroll bar bg, checkbox bg, etc. */
}
28. pielikums Deep-Ember.css
/* Arctic Flame */
.root {
    /* Background Colors */
    -fx-nav-bg: linear-gradient(to right, #0A2463, #1E1B18); /* Navigation bar, page header, tab bar */
    -fx-page-bg: linear-gradient(to left, #0A2463, #1E1B18); /* Page backgrounds */
    -fx-queue-bg: linear-gradient(to bottom, #3E92CC, #0A2463); /* Queue panel header and list background */
    -fx-player-bg: linear-gradient(to left, #D8315B, #0A2463); /* Player controls and big player background */

    /* Button Elements */
    -fx-nav-button-bg: #3E92CC; /* Navigation, tab, and setting buttons */
    -fx-nav-button-bg-hover: #2c7ab3; /* Hover state for buttons */
    -fx-nav-button-bg-selected: #D8315B; /* Selected state for buttons */
    -fx-icon-button-bg: transparent; /* Icon-only buttons */
    -fx-icon-text-color: #FFFAFF; /* All icons */
    -fx-icon-button-bg-hover: #5fa7d4; /* Icon button hover */
    -fx-icon-button-bg-selected: #0A2463; /* Icon button selected */

    /* Text */
    -fx-base-text: #FFFAFF; /* All text uses it, sub text should use 0.7 opacity of it */

    /* List Elements */
    -fx-list-element-bg: #23377D; /* All list item backgrounds, and settings section bg */
    -fx-list-element-bg-hover: #3F5FAB; /* List item hover */
    -fx-list-element-bg-selected: #D8315B; /* List item selected */

    /* Highlight */
    -fx-highlight: #FA4370; /* Selected borders, progress bars, and similar highlights */
    -fx-solid: #1E1B18; /* Used for scroll bar bg, checkbox bg, etc. */
}
29. pielikums Evening-Tea.css
/* Evening-Tea */
.root {
    /* Background Colors */
    -fx-nav-bg: linear-gradient(to right, #3A3A35, #2D2D2A); /* Navigation bar, page header, tab bar */
    -fx-page-bg: linear-gradient(to left, #24241F, #2D2D2A); /* Page backgrounds */
    -fx-queue-bg: linear-gradient(to bottom, #524647, #3A3A35); /* Queue panel header and list background */
    -fx-player-bg: linear-gradient(to left, #2D2D2A, #4C4C47); /* Player controls and big player background */

    /* Button Elements */
    -fx-nav-button-bg: #5C5C56; /* Navigation, tab, and setting buttons */
    -fx-nav-button-bg-hover: #5A6882; /* Hover state for buttons */
    -fx-nav-button-bg-selected: #C14953; /* Selected state for buttons */
    -fx-icon-button-bg: transparent; /* Icon-only buttons */
    -fx-icon-text-color: #E5DCC5; /* All icons */
    -fx-icon-button-bg-hover: #5A6882; /* Icon button hover */
    -fx-icon-button-bg-selected: #C14953; /* Icon button selected */

    /* Text */
    -fx-base-text: #E5DCC5; /* All text uses it, sub text should use 0.9 opacity of it */

    /* List Elements */
    -fx-list-element-bg: #383131; /* All list item backgrounds, and settings section bg */
    -fx-list-element-bg-hover: #5A6882; /* List item hover */
    -fx-list-element-bg-selected: #AD5058; /* List item selected */

    /* Highlight */
    -fx-highlight: #C23D4D; /* Selected borders, progress bars, and similar highlights */
    -fx-solid: #2B2122; /* Used for scroll bar bg, checkbox bg, etc. */
}
30. pielikums Light-Dawn.css
/* Light Dawn */
.root {
    /* Background Colors */
    -fx-nav-bg: linear-gradient(to right, #e9ecef, #dee2e6); /* Navigation bar, page header, tab bar */
    -fx-page-bg: linear-gradient(to left, #ffffff, #f8f9fa); /* Page backgrounds */
    -fx-queue-bg: linear-gradient(to bottom, #DBDBDB, #e9ecef); /* Queue panel header and list background */
    -fx-player-bg: linear-gradient(to left, #ffffff, #f1f3f5); /* Player controls and big player background */

    /* Button Elements */
    -fx-nav-button-bg: #ced4da; /* Navigation, tab, and setting buttons */
    -fx-nav-button-bg-hover: #adb5bd; /* Hover state for buttons */
    -fx-nav-button-bg-selected: #7F868F; /* Selected state for buttons */
    -fx-icon-button-bg: transparent; /* Icon-only buttons */
    -fx-icon-text-color: #383E42; /* All icons */
    -fx-icon-button-bg-hover: #dee2e6; /* Icon button hover */
    -fx-icon-button-bg-selected: #ced4da; /* Icon button selected */

    /* Text */
    -fx-base-text: #212529; /* All text uses it, sub text should use 0.7 opacity of it */

    /* List Elements */
    -fx-list-element-bg: #E3E3E3; /* All list item backgrounds, and settings section bg */
    -fx-list-element-bg-hover: #C7C7C7; /* List item hover */
    -fx-list-element-bg-selected: #A1A1A1; /* List item selected */

    /* Highlight */
    -fx-highlight: #FCA658; /* Selected borders, progress bars, and similar highlights */
    -fx-solid: #8F8781; /* Used for scroll bar bg, checkbox bg, etc. */
}
31. pielikums Violet-Dawn.css
/* Violet Dusk */
.root {
    /* Background Colors */
    -fx-nav-bg: linear-gradient(to right, #1A1254, #241b35); /* Navigation bar, page header, tab bar */
    -fx-page-bg: linear-gradient(to left, #332C6E, #1f1730); /* Page backgrounds */
    -fx-queue-bg: linear-gradient(to bottom, #3a2d50, #261f3a); /* Queue panel header and list background */
    -fx-player-bg: linear-gradient(to left, #3a2d50, #1f1730); /* Player controls and big player background */

    /* Button Elements */
    -fx-nav-button-bg: #524896; /* Navigation, tab, and setting buttons */
    -fx-nav-button-bg-hover: #6D65A8; /* Hover state for buttons */
    -fx-nav-button-bg-selected: #8f6ebf; /* Selected state for buttons */
    -fx-icon-button-bg: transparent; /* Icon-only buttons */
    -fx-icon-text-color: #FFCDC4; /* All icons */
    -fx-icon-button-bg-hover: #4E4882; /* Icon button hover */
    -fx-icon-button-bg-selected: #433D78; /* Icon button selected */

    /* Text */
    -fx-base-text: #f5f0ff; /* All text uses it, sub text should use 0.7 opacity of it */

    /* List Elements */
    -fx-list-element-bg: #3D223A; /* All list item backgrounds, and settings section bg */
    -fx-list-element-bg-hover: #692F61; /* List item hover */
    -fx-list-element-bg-selected: #6a52c9; /* List item selected */

    /* Highlight */
    -fx-highlight: #98F1E5; /* Selected borders, progress bars, and similar highlights */
    -fx-solid: #1F1730; /* Used for scroll bar bg, checkbox bg, etc. */
}
32. pielikums QueueController.java
package manicsalsa.soufone_proto.controllers;

import javafx.application.Platform;
import javafx.fxml.FXML;
import javafx.fxml.FXMLLoader;
import javafx.scene.control.*;
import javafx.scene.layout.HBox;
import javafx.scene.layout.Region;
import javafx.scene.text.TextFlow;
import manicsalsa.soufone_proto.config.ScriptFontResolver;
import manicsalsa.soufone_proto.database.models.Audio;
import manicsalsa.soufone_proto.services.AudioPlayerService;
import manicsalsa.soufone_proto.services.QueueService;
import manicsalsa.soufone_proto.services.QueueService.PlayMode;
import manicsalsa.soufone_proto.config.ThemeConfig;
import org.kordamp.ikonli.javafx.FontIcon;

import java.io.IOException;

/**
 * Controller for QueuePanel.fxml.

 * Binds a {@link ListView} directly to {@link QueueService#getQueue()} so every
 * mutation (add, remove, reorder) is reflected instantly without a manual refresh.

 * Play-mode synchronization is handled via {@link QueueService#addPlayModeListener},
 * so this button and the bottom-bar button in MainLayoutController always agree
 * without any direct coupling between the two controllers.
 */
public class QueueController {

    @FXML private HBox          dragHandle;
    @FXML private Button        closeQueueButton;
    @FXML private Label         queueCountLabel;
    @FXML private Button        playModeButton;
    @FXML private FontIcon      playModeIcon;
    @FXML private Button        clearQueueButton;
    @FXML private TextFlow      nowPlayingTitleFlow;
    @FXML private TextFlow      nowPlayingArtistFlow;
    @FXML private ListView<Audio> queueListView;

    private MainLayoutController mainController;
    private final QueueService        queueService  = QueueService.getInstance();
    private final AudioPlayerService  playerService = AudioPlayerService.getInstance();

    private final Runnable themeListener = () -> Platform.runLater(this::onThemeChanged);

    public HBox getDragHandle() { return dragHandle; }

    @FXML
    public void initialize() {
        // Queue list
        queueListView.setItems(queueService.getQueue());

        queueService.getQueue().addListener((javafx.collections.ListChangeListener<Audio>) _ -> {
            int count = queueService.getQueue().size();
            queueCountLabel.setText("Queue (" + count + " song" + (count != 1 ? "s" : "") + ")");
        });

        queueListView.setCellFactory(_ -> new QueueCellFxml());

        // Now-playing labels
        playerService.currentAudioNameProperty().addListener((_, _, name) ->
                Platform.runLater(() -> {
                    String title = (name == null || name.isBlank()) ? "Nothing playing" : name;
                    ScriptFontResolver.getInstance().fill(nowPlayingTitleFlow, title);
                }));

        playerService.currentAudioArtistProperty().addListener((_, _, artist) ->
                Platform.runLater(() -> {
                    String artistText = (artist == null || artist.isBlank()) ? "" : artist;
                    ScriptFontResolver.getInstance().fill(nowPlayingArtistFlow, artistText);
                }));

        // Refresh cell highlight when the playing track changes
        playerService.addStatusListener((_, _) ->
                Platform.runLater(queueListView::refresh));

        // Buttons
        closeQueueButton.setOnAction(_ -> {
            if (mainController != null) mainController.hideQueuePanel();
        });

        // Cycling via QueueService means the shared play-mode listener (registered
        // below) will fire and update both this button and the bottom-bar button.
        playModeButton.setOnAction(_ -> queueService.cyclePlayMode());

        clearQueueButton.setOnAction(_ -> queueService.clear());

        // Play-mode listener — keeps icon in sync with any source of change
        // Registered here so this button updates when MainLayoutController's
        // play-mode button is clicked, and vice versa.
        queueService.addPlayModeListener(mode ->
                Platform.runLater(() -> applyPlayModeIcon(mode)));

        // Auto-scroll to the currently playing item whenever the index changes
        // (next/prev track, loadQueue, drag-reorder that shifts the current item, etc.)
        queueService.addCurrentIndexListener(index -> Platform.runLater(() -> {
            scrollToCurrentItem(index);
            queueListView.refresh();
        }));

        // Initial state
        refreshHeader();
        applyPlayModeIcon(queueService.getPlayMode());

        ThemeConfig.getInstance().addThemeChangeListener(themeListener);
    }

    public void setMainController(MainLayoutController mainController) {
        this.mainController = mainController;
    }

    private void refreshHeader() {
        String name   = playerService.currentAudioNameProperty().get();
        String artist = playerService.currentAudioArtistProperty().get();
        ScriptFontResolver.getInstance().fill(nowPlayingTitleFlow,
                (name == null || name.isBlank()) ? "Nothing playing" : name);
        ScriptFontResolver.getInstance().fill(nowPlayingArtistFlow,
                (artist == null || artist.isBlank()) ? "" : artist);
        // Scroll to the playing item so the user sees it immediately on open
        scrollToCurrentItem(queueService.getCurrentIndex());
    }

    /**
     * Scrolls the queue list so the item at {@code index} is visible.
     * Does nothing when the index is invalid (empty queue / nothing playing).
     */
    private void scrollToCurrentItem(int index) {
        if (index >= 0 && index < queueListView.getItems().size()) {
            queueListView.scrollTo(index);
        }
    }

    private void onThemeChanged() {
        ThemeConfig.getInstance().syncSceneStylesheets(queueListView.getScene());
        queueListView.setCellFactory(_ -> new QueueCellFxml());
        refreshHeader();
    }

    private void applyPlayModeIcon(PlayMode mode) {
        playModeIcon.setIconLiteral(mode.iconLiteral);
        playModeButton.setTooltip(new Tooltip(mode.label));
    }

    // Custom list cell — FXML is loaded once per cell object in the constructor.
    private class QueueCellFxml extends ListCell<Audio> {

        private final HBox cellContent;
        private final QueueItemController controller;

        QueueCellFxml() {
            try {
                FXMLLoader loader = new FXMLLoader(
                        getClass().getResource("/manicsalsa/soufone_proto/QueueItem.fxml"));
                cellContent = loader.load();
                controller  = loader.getController();
            } catch (IOException e) {
                throw new RuntimeException("Failed to load QueueItem.fxml", e);
            }
        }

        @Override
        protected void updateItem(Audio audio, boolean empty) {
            super.updateItem(audio, empty);

            if (empty || audio == null) {
                setGraphic(null);
                setText(null);
                setPrefHeight(Region.USE_COMPUTED_SIZE);
                return;
            }

            boolean isCurrent = (getIndex() == queueService.getCurrentIndex());
            controller.updateItem(audio, getIndex(), isCurrent);
            setGraphic(cellContent);
            setText(null);
            setPrefHeight(Region.USE_COMPUTED_SIZE);
        }
    }
}
33. pielikums QueueItemController.java
package manicsalsa.soufone_proto.controllers;

import javafx.css.PseudoClass;
import javafx.fxml.FXML;
import javafx.scene.control.Label;
import javafx.scene.control.Button;
import javafx.scene.input.*;
import javafx.scene.layout.HBox;
import javafx.scene.layout.VBox;
import javafx.scene.text.TextFlow;
import manicsalsa.soufone_proto.config.ScriptFontResolver;
import manicsalsa.soufone_proto.database.models.Audio;
import manicsalsa.soufone_proto.services.AudioPlayerService;
import manicsalsa.soufone_proto.services.QueueService;

/**
 * Controller for QueueItem.fxml.
 */
public class QueueItemController {

    private static final DataFormat QUEUE_DRAG_FORMAT =
            new DataFormat("application/x-soufone-queue-drag");

    @FXML private HBox root;
    @FXML private Label dragHandle;
    @FXML private VBox textBox;
    @FXML private TextFlow titleFlow;
    @FXML private TextFlow artistFlow;
    @FXML private Label durationLabel;
    @FXML private Button removeButton;

    private final QueueService queueService = QueueService.getInstance();
    private final AudioPlayerService playerService = AudioPlayerService.getInstance();
    private final ScriptFontResolver fontResolver = ScriptFontResolver.getInstance();

    private static final PseudoClass CURRENTLY_PLAYING = PseudoClass.getPseudoClass("playing");

    private Audio currentAudio;
    private int currentIndex;

    @FXML
    public void initialize() {
        // Setup remove button action
        removeButton.setOnAction(_ -> {
            if (currentAudio != null) {
                queueService.removeAt(currentIndex);
            }
        });

        // Setup double-click to play
        root.setOnMouseClicked(e -> {
            if (e.getClickCount() == 2 && currentAudio != null) {
                queueService.setCurrentByAudioId(currentAudio.getId());
                playerService.playOrPause(currentAudio.getId(), currentAudio.getPath());
            }
        });

        setupDragAndDrop();
    }

    /**
     * Updates the UI with the given audio item and its index.
     */
    public void updateItem(Audio audio, int index, boolean isCurrent) {
        this.currentAudio = audio;
        this.currentIndex = index;

        if (audio == null) {
            root.setVisible(false);
            root.setManaged(false);
            return;
        }

        root.setVisible(true);
        root.setManaged(true);

        // Fill title and artist using ScriptFontResolver
        String title = audio.getName() != null ? audio.getName() : "Unknown";
        String artist = (audio.getArtistNames() != null && !audio.getArtistNames().isBlank())
                ? audio.getArtistNames() : "";
        fontResolver.fill(titleFlow, title);
        fontResolver.fill(artistFlow, artist);

        durationLabel.setText(formatDuration(audio.getDuration() != null ? audio.getDuration() : 0));

        // Highlight currently playing track
        root.pseudoClassStateChanged(CURRENTLY_PLAYING, isCurrent);
    }

    /**
     * Returns the root node for this cell.
     */
    public HBox getRoot() {
        return root;
    }

    private void setupDragAndDrop() {
        // Drag is started only from the handle
        dragHandle.setOnDragDetected(e -> {
            if (currentAudio == null) return;
            Dragboard db = dragHandle.startDragAndDrop(TransferMode.MOVE);
            ClipboardContent cc = new ClipboardContent();
            cc.put(QUEUE_DRAG_FORMAT, currentIndex);
            db.setContent(cc);
            e.consume();
        });

        root.setOnDragOver(e -> {
            // Accept the transfer only when the drag originated from a different cell's handle
            if (e.getGestureSource() != dragHandle
                    && e.getDragboard().hasContent(QUEUE_DRAG_FORMAT)) {
                e.acceptTransferModes(TransferMode.MOVE);
            }
            e.consume();
        });

        root.setOnDragEntered(e -> {
            if (e.getGestureSource() != dragHandle
                    && e.getDragboard().hasContent(QUEUE_DRAG_FORMAT)) {
                root.setOpacity(0.6);
            }
        });

        root.setOnDragExited(_ -> root.setOpacity(1.0));

        root.setOnDragDropped(e -> {
            Dragboard db = e.getDragboard();
            boolean ok = false;
            if (db.hasContent(QUEUE_DRAG_FORMAT)) {
                int from = (int) db.getContent(QUEUE_DRAG_FORMAT);
                int to = currentIndex;
                if (from != to && to >= 0) {
                    queueService.move(from, to);
                }
                ok = true;
            }
            e.setDropCompleted(ok);
            e.consume();
        });

        root.setOnDragDone(DragEvent::consume);
    }

    private String formatDuration(int seconds) {
        return String.format("%d:%02d", seconds / 60, seconds % 60);
    }
}
34. pielikums QueueItem.java
package manicsalsa.soufone_proto.database.models;

/**
 * Represents a single entry in the playback queue.

 * position is a 0-based integer that defines display order.
 * The same audio shouldn't appear multiple times.
 */
public class QueueItem {

    private int id;
    private int idAudio;
    private int position;

    public QueueItem() {}

    public QueueItem(int id, int idAudio, int position) {
        this.id = id;
        this.idAudio = idAudio;
        this.position = position;
    }

    /** Constructor for items not yet persisted (id will be set after INSERT). */
    public QueueItem(int idAudio, int position) {
        this.idAudio = idAudio;
        this.position = position;
    }

    public int getId()          { return id; }
    public void setId(int id)   { this.id = id; }

    public int getIdAudio()             { return idAudio; }
    public void setIdAudio(int idAudio) { this.idAudio = idAudio; }

    public int getPosition()                { return position; }
    public void setPosition(int position)   { this.position = position; }

    @Override
    public String toString() {
        return "QueueItem{id=" + id + ", idAudio=" + idAudio + ", position=" + position + "}";
    }
}
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